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Micron backs you up. Eac l1 system is custom configured and shipped

dir·ect ly, so it meets your needs, not someone else's. If you l1ave any
PC or networking question s, cal l our award -winning 24-llour tech nical
support. Bu y Micron. And get tl1e job done rigl1t.

MICRON

PC')WE R SM
WARRANTY
5-ycar hr111te<1 warr:mty onrn1crcprocessorandma1nmernory
3-yemlimi!edparts·onlysystemwarranty (l·yearlorTransPortsysterns)
1-,2- or3 - ycaroptionalons1teservice ag1eement lorM1crondesktopandserver systems
30 Clays of free Micron ·su11pl1ectsoftwarc support !or Micron desktop systems; 3 optional
ne1WCKkopcra11ng system mcldcnt 1cS01utions mcludect !or M ~roo se1vcr systems
30·daymoncyb.1Ckpol
24-hour techmcal support
lhe foregoing is subjecl to and quclifiect by Micron's standard limited warranti~ and terms
andcond1tionsofsale.Terrnsandoond1tionsofsalcmay varylorspec1ficcoof1gurat1ons.
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MICRON GIVES YOU EVERYTHING YOU
NEED FOR FUll NETWORK SOWTIONS.

EVERYTHING YOU NEED
TO BE ON TOP OF YOUR BUSINESS

f"llC:~ON

AND THE RELIABILITY TO KEEP YOU THERE.
Build your network fro m the ground up with Micron Electronic s' end-to- end

networking solutions. Whether it's servers, portables or business desktops,

MicronlM PCs are the top of the line. You get the hardware, software, and technical support you need

at a price your business can appreciate. Our NetFRAME" MV5000 server offers enterprise features at

a mid-range price, or the entry-level LV2000 gives you the reliability you require at a competitive

price. Micron's network-ready Cl ientPro " desktops are what you've been looking for in business

PCs, including the industry's best engineering and fail-safe remote and local management capabilities.
The new ClientPro 766Xi takes business computing to the highest level of remote management,

combined with easy network integration and outstanding reliability. And the Micron TransPortQ"

portable features our award-winning TransPort XKE - with incomparable speed, features and power
for the road. Or get the workhorse TransPort VLx for cutting-edge features at an impressive price.

No matter which Micron computer you choose, you'll get award-winning 24-hour technical support
and a limited warranty that's hard to bear. So get a Micron system now. And get wired for business.

Call now to order.

800-362-7306
www.micronpc.com

For AFREE CD, Call 1-888-864-2368.

Time to market.
It's the biggest challenge every develop
er faces. But now there's something that can
help you conquer it. An amazing new
framework that will enable you to develop
your applications much, much faster than
before.

lhe Unicenter TNG Framework can
save You Years DI Development nme.
The TNG Framework provides an instant
foundation for virtually any kind of application
you need to develop.

Unicenter TNG uses virtual reality to create a 3-D
environment representing objects in the real world.

It provides all of the common services
your applications wi ll ever need. Basics like
calendar management, object repository, and
virus detection are just a few of the dozens
of services that are included for free.

~, .
~
YEAR

# Of
Develop
dozen companies
Sure, you could
Person
Developers Time (mos.) Mos. With TNG Framework
are shipping the
write your own but
2-D and 3-D
User Interface
5
8
40
Available Now
Unicenter TNG
do you have count
Object
Available Now
8
12
96
Framework with
less months to do it? Repository
Auto Discovery
Available Now
6
9
54
their systems.
And would it be as
Calendar
5
8
40
Available Now
Companies like
robust as everything Management
Virus Detection
Available Now
3
7
21
HP, DIGITAL,
TNGcan give you
Reporting
Available Now
4
I 5
20
NCR,Tandem,
today? Not to men
Business
Process Views
6
7
42
Available Now
SGI, Data
tion, it would take
Event
Available Now
General, SCO,
even the most gifted Management
15
18
270
and
Fujitsu, to
developer a very long ~~~K'lme
SHIP Today
583
name a few. They
time to develop some
Why waste time? Unicenter TNG Framework can
ship it, so you
of the very uncom
save you countless months.
don't have to.
mon services the
TNG Framework offers. Like a revolutionary
Unicenter TNG Is WidelY Recognized As
3-D interface that incorporates virtual reality.
lhe lndustrv Standard For Network
And innovative Business Process Views'" that
And Srstems Management.
let users look at their systems and processes
Unicenter TNG is the only management
any way they like.
solution that has been publicly endorsed by
Why spend the next five years building
virtually every major hardware and software
your applications from scratch , when you can
company including Microsoft, Sun, SAP, Intel,
use the Framework to get an edge on your
HP, DIGITAL, Tandem , NCR, SGI, and Data
competition today?
General. Information Week summed it up
best
when it recently said "Unicenter TNG is
Unicenter TNG Framework
a
generation
ahead of the competition."
Provides All Your Applications

With cross-Planorm Support.
With the TNGSoftware Development Kit and
FREE TNG training programs, you' ll be able
to develop for the broadest variety of UNIX
and NT platforms. In fact, Unicenter TNG is
the most open, interoperable, and scalable
management solution available. Today, over a

Call 1·888-Unicenter Today For Your
FREE Unicenter TNG Framework,
or Visit www.thetramework.com.
Call today and give yourself a free head start
on every single application you develop.
It just might be the competitive edge
you need.To finish first, every time.

(iOMPUTER ®
riSSOCIATES

Software superior by design .

Unicenter®
TNG.Framework

© 1997 Computer Associales lntemalional, Inc., Islandia, NY 11788-7000. All olher producl names relerenced herein are trademarks of !heir respective companies.
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By Scott Mace, Udo Flohr,
Rick Dobson, and Tony Graham

The Web is falling apart
due to HTML's lack of
essential features.
But help is on the way.

RESELLER
Storing Smart
Saves Space

Microsoft's Data
Access Directions

104C
HSM moves little-used
data where it belongs:
elsewhere.
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A practical look at the
giant's strategy.
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NETWORK INTEGRATION

70

Boning Up on lPvG
96NA3

By Bill Gates
Gates discusses his view of
the futu re of application
programmability.

By Robert Fink
The 6bone global test bed will
become the new Internet.
TeraFLOPS Power

MANAGING DATA

73
By Dick Pountain

Stored Procedures: Threat or Menace?

87
By Joe Celka and Jackie Celka

Big problem to solve?
First you get 9000
Pentium chips .. .

Writing for Rhapsody

79
By Tom Thom pson
Apple's latest OS offers a rich set of
object-oriented frameworks fo r
rapidly building GUI applications.
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Stored procedures are fin e-i f you
want to produce slow code.

Amending Moore's Law

91

By Dick Pountain
Technology, fin ance, and
phys ical law may force chip
transisto r density to level off.
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24
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The Best OS for Web
Serving: Unix or NT?
106

Render Benders: 26 Graphics
Cards for Fast 3-D

By Barry Nance

112
By Rob Hummel

Which operating system
should you be running
on your Web server?
We tested NT and five
Unixes to find out.

Don't get left in
the dust with a
graphics engine
that doesn't
deliver.

WEB PR 0 J ECT
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153
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Perl and Apache
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97

Multicast Offers Bandwidth
Salvation

Apache's embedded Perl inter
preter, mod__perl, integrates
Web services with scripting.
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Digital Studio.
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158
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Shooting the Rapids
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We test new systems from
Compaq and HP.
REMOTE TERMINAL SERVER

Terminal Compromises
43
Windows-Based Terminal
Server: a leap forward or a step
back in time?
NETWORK OS

NetWare Enters the Nineties
44
NetWare 5 makes it easy to use
TCP/JP for all network client
communications.

Object Marries Relational
101
Ardent's Java Relational Bind
ing turns a relational database
into a Java object-oriented
database management system.

CHAOS MANOR
Doing Something About
Microsoft

129
Jerry has some ideas about how
to resolve th e Microsoft/Justice
flap . Plus, another encou nter
with Plug & No Play.

If You Build It. Will
They Come?

125
Sitara rewrites TCP.

An OS for Information
Appliances

45
By Tom Whittaker
Sun's Software Suite is a scal
able set of OS and application
components for hand-held
and embedded devices.

Novell's New Directory
Direction
126
With N OS for NT, N ovell tries
to solve a big problem.

NETWORKS

DCOM: Microsoft
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47

By Paul Clip
The Distributed Component
Object Model is an object
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CPU s

53
By David Orchard

49
The MIPS processor architec
ture offers ways to extend com
puting power for custom appli
cations. LSI Logic used it to
build a chip for digital cameras.

150

Editorial Index
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152
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Better Performance
with Exceptions in Java

You can use the language's run
time error checking to improve
a program 's performance.
DATABASES

The OOL Standard Emerges

55
By Daniel Evans
Object Query Language offers a
good solution for complex data
management and distributed
object computing.
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With the Deschutes processor,
Intel hopes to bring the Pentium
II to all kinds of PCs. Meanwhile,
we cut through the confusion
about this new CPU.

The Best OS for Web Serving:
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We pit five Unix flavors-IBM
AIX, Digital Unix, HP-UX, Sun
Solaris, and Caldera Open
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development tools.
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Better Performance
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One of Java's strengths is that it
does extensive run-time error
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ture to boost the performance of
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To go along with OpenGL,
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Uncommon Sense
Why the industry's current mania to divide up the world
into proprietary camps won't work.
want to congratulate BYTE
readers for their common
[ ] ] sense, a quality that's uncom
mon in today's computer in
dustry. A recent survey by our research
department shows that BYTE readers
are more in touch with reality than most
computer-industry executives when it
comes to the Sun /Microsoft war.
I've had a lot of back and forth with
many of you on Java since I issued a call
for standards. I've agreed with some that
we should be careful to do this so the
technology is not squelched. I also agree
that Microsoft has not a lways been a
good citizen in this market, but I stub
bornly cling to the notion that Microsoft
is not the greatest danger to Java. In the
long run, the most likely outcome is that
a major Java company will disagree with
Sun, take its bat and ball, and go home.
That's true even if Sun maintains its rel
atively high-minded approach. So, ulti
mately, the Java community needs its own
way of resolving disputes.
BYTE set out to systematically discov
er what the first wave of Java evaluators
thinks about the technology. You can read
the full results on page26. Nearly 300 peo
ple gave us their opinions about a wide
range of issues, and we learned a lot about
what these hardy pioneers think.
Judging from the survey, dreams of to
tal control by one software company are
foolish, at least for the late 1990s. Get over
it, Bill. And you, too, Scott, Larry, and
whoever else suffers from this malady.
The Java pioneers who answered our
survey are among the best and brightest
in computing. They must like what Sun
has done-they overwhelmingly con
sider Java open- yet they want the tech
nology turned over to a standards body.
Here's a surprise: Two-thirds are doing
their Java development principally on
14
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Windows NT, and they're going for mul
tiplatform deployment. How can that be?
The truth is that no one vendor has a solu
tion for modern, large-scale computing.
Microsoft, for example, has a lot to
prove about scale and scope before it can
substitute for Unix across the board-it
has its plate fu ll just keeping Windows
95/98 from imploding under its own
weight. Unix/Linux on the desktop, out
side of technical computing, is not a so
1ution for many people. Commercial
Unixes are still much pricier than NT
for servers, although for many they're a
better value. Yet increasing numbers of
NT server ap plications are driving down
the cost of deployment. Java, in terms of
reliability and app lications support, is
where Windows was 10 years ago. Yester
day's contenders-the Mac and OS/2
are still serviceable, but are they a more
broad-based platform than Windows?

scenario than choosing between NT on a
bitty box and Unix on a monster box.
Digital's alliances with Sequent and In
tel suggest that the folks in Maynard have
figured out that Digital is a computer
company, not an Alpha company. Micro
soft, which used to be exemplary in un-

No one vendor has a solution for modern,
large-scale computing.
Messy, isn't it? Diversity is the name of
the game. Making diversity easier-not
limiting it-should be the goal of all se
rious players for the foreseeable future.
That's why I'm glad that Sequent and
Digital Equipment are cooperating to
build a 64-bit Unix for Merced. It's worth
pointing out that Sequent did more to get
symmetric multiprocessing (SMP) up and
running on the Intel platform than either
Intel or Microsoft. Add to that Digital's
background in 64-bit Unix on Alpha and
in clustering, and you have a lot of know
how. They deserve Intel's support. In a
strange way, they also deserve Microsoft's
support; if you 're buying a big SMP serv
er to run 64-bit Unix, it's nice to know
that it could also run 64-bitNT when that
becomes available. That's a much better

derstanding it was a software company,
seems to have regressed to a Windows
company. Remember when IBM was an
MVS-SNA-OS/2-PS/2 company? That was
just before billions of dollars of red ink
flooded Armonk. If it could happen to
IBM, it cou ld happen to anyone.
BYTE readers have spoken. Ultimate
ly, I expect you'll hold the industry 's feet
to the fire: Make life in a mixed environ
ment easier, or hit the road. And don't say
we didn't warn you.

Mark Schlack, Editor in Chief
mark.schlack@byte.com
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Your software is your baby - and you want to look
after it. You created it, you developed it, you saw
it right through to the moment it was ready for
market. Now protect it. 50% of business software
is stolen; $11 billion of developers' income is lost
to piracy.* Is your software a statistic?
All over the world, more developers are protecting
against piracy. They're protecting more p roducts,
on more platforms, w ith more security - and selling
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Beyond the 32-Bit
Operating System
I read "Beyond Pentium II"
(December Cover Story)
with great interest. I wonder
what corresponding "radi
cal" changes the IA-64 archi
tecture means for operating
systems, especially Micro
soft Windows? Given the
time frame and sponsorship,
the introduction of IA-64
will have to coincide with a
new OS, perhaps even one
fundamentally rethought!
Undoubtedly, the view from
Redmond might be an
important follow-up article.
Lynn Hopffgarten
hopffgarten @knight-hub.com

IA-64 will require a new 64
bit OS. The current 16- and
32-bit versions ofWindows
will still run on IA-64, of
course, but only in x86 back
ward-compatible mode. The
performance will be less than
what you'd get from the best
x86 processors available at
the time Merced ships. To get
the most from IA-64, you'll
need a new 64-bit OS and
new 64-bit applications.
Microsoft is already work
ing on a 64-bit version of
Windows NT. I think it's
unlikely that Microsoft will
port any other OS to IA-64;
the current line ofWindows
95198 will always run on
x86.
On the Unix front, SCO is
working on UnixWare 64
with assistance from
Hewlett-Packard, HP is
working on its own 64-bit
HP-UX, Digital is adapting its
version of Unix, and Sun is
porting Sa faris to IA-64.
www byte.com

We 'll have more articles on
this subject as information
becomes available.
-Tom Halfhill, senior editor

EPIC Flaw
I'm not so convinced of
Intel's Explicitly Parallel
Instruction Computing
(EPIC) idea. Long instruction
word (LIW) didn't get a bad
name out of malice; the idea
didn't work. It was an ex
tension of the early RISC
notion of making the com
piler schedule to the
pipeline, a bad idea because
much parallelism is possible
to discover only at run time,
and recompiling every time
a new microarchitecture is
designed is a no nstarter.
(fhink of the time it took
before we saw applications
with Pentium-specific code.)
I'm betting on PowerPC to
deliver performance in the
short term . The PowerPC
750 is theoretically less
superscalar than the 604e/
Pentium II generation, yet
it's faster. Why? More
attention paid to making
sure it does get close to its
peak throughput rate
through better memory
architecture, better specula
tive execution, etc. Translate
these gains to a design that
can dispatch four or more
instructions per clock at 500
MHz plus, which is what I
expect of the Power PC G4,
and you're talking real
speed. Check out IBM's
Power3 design for a hint of
what's to come.
Philip Machanick
Dept. ofComputer Science

f~9.:..

i.....IEYOND

IPENTIUM II
t

i

I
I

Step aside x86, ~
hello EPIC, the radical
new technology
inside Intel's Merced

Lose an Opcode?

Here's how it will
improve computing
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University ofthe Witwatersrand
South Africa

The PowerPC 750 is impres
sive. The latest Power Macs
bear this out with their per
form ance-higher than any
single-processor x86-based
PCs, according to some
benchmarks. In the long
term, however, I still have
doubts that RISC vendors
will be able to keep up with
Intel. Without high-volume
sales, it's hard to justify the
expensive R&D it takes to
compete. It will be interest
ing to see how often IBM and
Motoro la introduce new
PowerPC cores in the years to
come. I suspect they have
enough new designs in the
pipeline to last for a couple

ON THE WEB

ofyears; beyond that, it gets
fuzzy. I hope, for the sake of
competition, the PowerPC
doesn't die. Look for our
story on the Power] in the
Core section ofthe April
issue. - Tom Halfhill

What I don't get about IA-64
is why all instructions that
rely on the speculative check
can't make an implicit spec
ulative check themselves and
report an exception just as a
pure speculative check may
need to do. This would do
away with that opcode. I
find the check instruction
most inefficient.
Ernesto A . Perez
Isabela, Puerto Rico

The speculative check
instruction must be separate
from the speculative load
because the CPU can't always
determine the validity ofthe
data when speculatively
loading it from memory. The
load may or may not cause
an exception. Often, the CPU
won't resolve that outcome
until several instructions
later, aftera branch. Further-
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JTil1
more, it wouldn't save time
to combine the speculative
load and the speculative
check in a single instruction.
Checking for the exception
would lengthen the execution time ofthe load instruction. It's better to separate
them so the compiler has
more flexibility to schedule
them in parallel with other
instructions. - Tom Ha lfhi ll

How To
I enjoyed reading "HTTP
Authentication" (January
Web Project), but I have one
question . What is the Java
function that converts a
string from Base-64?
David Levitan
wizardofoz@iname.com
import
sun.misc.BASE64Decoder;
BASE64Decoder de code=
new BA SE64Deco der();
byte[] bDec oded =
decode .d ecodeBuffer
(sAuth) ;
sCredenti al s =new
String(bDecoded,256) ;
- Jon Ude ll, executive editor

The ODBCDirect
Connection
Thanks for Rick Dobson's
articles "Using ODBCDirect's
Advanced Features" and
"Fast and Flexible Access to
Databases" (September and
August Core/Programming).
Until recen tly I have used Jet
for ODBC work. A few
months ago I was given a
task to hit a legacy database
that had huge tables. Jet was
swamped, so I started using
Passthrough SQL, but I lost
Data Access Object (DAO)
flexi bility when working
with the remote tables. I was
starting to feel the pressure
when I remembered your
articles and tried ODBCDirect with your examples as
18
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a launching point. I now
have a great connection to
my legacy data source, and
the comfort of DAO for all
the recordsets. Just what I
needed, just in time!
Ted Finley
tfinle@corp.atl.com

Vulnerable NCs
"Back to the Future with 9
Network Computers"
(December Hardware Lab
Report), your nice review of
the state of network computers, found that the
Neoware product was pretty
good. I agree. I've installed
15 as X terminals on a cou
pie of our subnets.
However, there is a serious
flaw in current NC products:
lack of an SSH (secure shell)
client. Without SSH or the
equivalent, things such as
log-in passwords can be
sniffed on insecure networks-certainly every campus network-and any log-in
from such a network computer can be cracked with
ease. Any vendor's X terminals that don't do encryption
are vulnerable. If an NC is
competing against low-end
PCs, it loses when the problem of network security must
be solved.
Technically, the remedy is
simple: Just add SSH to the
NC's OS. Let's hope vendors
do so. Without it, our academic users cannot log-in to
some of their own subnets
without compromising them.
George Planansky
Manager, Computer Services
Group; Division ofEngineering
and Applied Sciences
Harvard University
None ofthe vendors of Unixcapable NCs surveyed in our
Lab Report plans to add SSH
at this time. One reason NC
vendors have been slow to
grapple with the issue is lack
ofdemand, suggests Gartner

Group analyst Audrey Apfel.
To date, most NCs have been
deployed in trusted networks. - Editors

C++ lnterface
Representati on
In "COM+: The Next Generation" (December), author
David Chappell asserts that

an ISO 9000 approval
("Components Battling
Components," November),
but it seems that the company has a long way to get
there. I would enjoy taking
part in an ISO 9000 inspecti on of Microsoft's software
development process. Keeping track of all versions of
various software compo
nents is crucial to those of us
trying to ensure high quality.
Walter Krambring
Stockholm, Sweden

The Space in Space

C+ + "currently has no stan<lard way to specify interfaces." Abstract base classes,
or classes consisting of pure
virtual methods, are excellent interface representations. I wonder what Mr.
Chappell could have meant.
Certainly no extension to
c+ + is needed to provide
this functionality.
Andrew Broadstone
andrewb@connected.com
You are absolutely correctabstract base classes are
excellent interface representations for C+ + objects.
They're not perfect, though,
as a mechanism for defining
interfaces to COM objects.
From what Microsoft has
shown us so far, the company
plans to add to C + + syntax
specifically focused on defining COM (and COM+)
object interfaces.
- David Chappell

Have Clipboard,
Will Travel
I don't know if Microsoft
has any ambition to receive

I'm appalled that anyone
would plan to launch the
number of satellites discussed in "Fiber in the Sky"
(November Cover Story).
Assuming all launches are
successful and the machines
stay in the right orbit, what
happens to the poor radio
astronomers who depend on
an ability to see into a pollu
tion-free sky? After the 10
or 15-year life span of this
new "flying Internet," the
retirement of the hardware
is going to be an interesting
meteor shower.
Lance Weber
lweber@stratos.net

Beta Blues
John McMinn's letter
(December lnbox) prompted me to write to offer support for his argument. It
seems that most PC software
vendors are demanding payment for beta-release items
with the implicit promise of
"service packs" somewhere
down the line. I don't buy a
Taurus in the hope that Ford
will release a modification to
get the brakes working in six
months. Why should I put
up with that kind of marketing from Microsoft, Lotus,
Corel, et al? Maybe if we all
remember that we're being
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Microsoft® Office 97, Developer Edition . It enables you to turn Microsoft Office
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shrink-wrap off. And with Microsoft Office currently residing on millions of
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fo rced to buy not marvelous
new versions but plain shod
dy merchandise, it will lead
to a sea change in customer
attitudes.

uary), the bar labeled
Via Voice/Word should have
been labeled ViaVoice/
SpeechPad.

Paul Harper

In "The Value of Free So ft
ware" (December Web Pro
ject) , we fa il ed to attribute
the Web-server market share
data on page 109; th e source
is Ne tcra ft, http: //www
.netcraft.com/survey/.

IT Manager, British Council
Bangkok, Tha iland
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We agree that reliability is
an important issue for all of
us. That's w hy we're de
voting next month's cover
story to crash-proof PCs.
- Editors

FIXES
In the perfo rmance chart on
page 11 6 of the revi ew "Do
You H ear What I Say?" (Jan-

Due to a typographical erro r
in "Deja Vu All Over Again "
(November) , we described
th e Out of Ba nd (OOB)
attack as affectin g port 80;
the connection is to port
139, a N etBIOS port.

COVER STORY

Why Do PCs Crash?
More important, how can we make them crash less
often? Can the reli ability of mainframes and critical
embedded systems be brought to PCs? We explore
what's being done to make PCs more dependabl e.
NETWORK INTEGRATION

Two Heads Are Better Than One
Clusters, multiprocessing, storage area networks:
the new boons to fault resilience, scalability,
and performance. BYTE examines what each solution
brings to these three critical areas.
MANAGING DATA

Michael Stonebraker Manifesto
The creator of object-relational databases speaks
out on OR technology and the future of thin
clients and fat databases.
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Color Laser Printers
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We test IMAP-compliant e-mail servers, including
Lotus Domino Mail, Microsoft Exchange Server,
Netscape Messaging Server, and others.

Enter HotBYTEs No. 11 6
at http ://www.byte.com/hotbytes/

Coming: The 30-GB Hard Drive?
IBM's giant magnetoresistive (GMR) head technology
promises a threefold boost in data density. We test
one of the first GMR drives, the 16-GB DeskStar.
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etc. I or 3. 1) • A complete da1a analysis system with th ousands of on-screen custom iz
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up menu s • Multiple data- , results- , and graph -windows with data-grapb Links • The
largest selection of statistics and graphs in a single system; comprehensive implemenla
tions of: Explor.uory leclmiqucs with adv::mced brnshing; multi-way tables with banners
(presentation-quality reports); nonpar:unetrics; distribution fitting; multiple regression;
general nonlinear estimation; stepwise logitlprobit; general ANCOVA/MANCOVA; v-Jrian ce
componenL'\; stepwise discriminant anaJysis; log-linear an:~ysis; confim1a1ory /exploramry
factor analysis; cluster analysis; multidimensional scaling; classification tress; canonical
correlati on; item analysis/reliability; correspondence analysis; survival analysis; a
large selection of time seri es modelin g/forecasling techniques; stru ctural equati on
modeling wi th Monie Carlo simulation s; and much more • On- line Hlectron ic
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bines text and graphs • Extremely large analysis designs (e.g., correlation matrices up to
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unmatched speed • Exchanges data and graphs with other applications via ODE, OLE, or
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Ol.E documents, Multlj1le-GmjJ/J llutof,1{J'O UI Wizard, templates, special effects, icons,
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Interactive rotation, perspective and cross-sections or 30 displays • Large selecti on of
tools for graphical exploration of data: extensive brushing tools wi1h anima1ion, Otting,
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methods • t1exible tools to customize anti automate :ul analyses :mtl reports (incl. ··tum
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- ,,. ~ the market • Price $795.

STATISTICA/Mac (for Macimosh) • Price $695 (Quick· $395).

Oversem; prices vary. Domes1ic sh/h S12; 30-day moneyback guarantee.

STAT/ST/CA has received the highest
rating in EVERY comparative review
of statistics software in which it was
featured, since its first release.
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Deschutes: Pentium II Breakout
Intel's new processors, chip sets, and motherboards will establish the Pentium II
as the standard in 1998 fo r low - and high-end PCs and servers.

11!1!!'11!!l!llJI• ntel has high hopes for its
Deschutes-series Pentium II
processors, which made their
llilllliiil debut on January 26. If suc
cessful, Deschutes will be the turning
point in Intel's campaign to make the Pen
tium II a mass-market product, phase out
the Pentium, bring sixth-generation x86
technology to mobile systems, and ren
der the Socket 7 interface obsolete.
Deschutes could also strengthen Intel's
influence over the PC standard and, later
this year, offer more diverse options for
both high- and low-end PCs. All things
considered, it's a lot to expect from a sin
gle product that essentially introduces no
new features.
No new features? How can that be? If
you're confused, join the club. No other
Intel processor has been surrounded by
as much market confusion as Deschutes.
Contrary to widespread belief, Des
chutes implies nothing about the chip's
core clock frequency, front-side bus

Faster Pentium lls Come Down the Chute*
333·MHz Pentium II

300-MHz Pentium II

200·MHz Pentium

0

1

2

3

4

5

6

* For more test results, see page 41.
speed, back-side bus speed, cache size,
CPU interface, MMX, or system chip set.
Deschutes is merely Intel's code name for
a Pentium II processor manufactured on

a 0.25-micron CMOS process. Nothing
else distinguishes the Deschutes-series
Pentium II from today's Klamath-series
Pentium II.

Deschutes Pentium II Road Map for 1998
Core speeds

Front·slde
bus

Back-side (L2
cadle)bus

L2cache

233, 26 6, 300 MHz

66MHz

116.5, 133, 150M Hz

512KB

Slot 1

0.25 micron

333M Hz

66M Hz

166.5 MHz

512KB

Mobile slot
Slot 1

0.25micron
0.25micron

233,266MHz
350,400M Hz

66MHz
lOOMHz

116.5, 133MHz
175, 200MHz

512KB
512KB

Slot 2 (for servers)
Slot 1

0.25 micron
0.25 micron

350,400 MHz
233, 266 MHz

100MHz
66 MHz

350, 400M Hz
Not used

512KB, 1MB,2 MB
None

Mobile slot

0.25 micron

300M Hz

66 MHz

150 MHz

512KB

Slot 1
Slot1
Slot 2 (for servers)

0.25micron
0.25micron
0.25micron

>233MHz
450MHz
450MHz

66MHz
100MHz
100MHz

Core speed
225MHz
450MHz

128 KB, 256 KB on-chip
512KB
512KB, 1 MB, 2MB

The Internet
Appliance Toolkit
(IAT) includes:
e v e rything on th e demo , plu s
v i s u a l applica t io n builder
b u ilt-In in t e rn a tionaliz a tion

Bu il d t he In ternet in to s m art pho nes, se t-t op bo xes, p ho t ocop iers, k iosks,
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Apparently there are those who do not subscribe
to an all-Microsoft approach.
How can we be surprised? With all the mainframes,
clients, application servers, databases and who
knows what else you guys run in your enterprise, it
would surprise us if any of you did.
That's why we're working on making all technologies
(both new and old) work together in one interoperable
computing environment. For example, Microsoft®
Windows NT®and Microsoft Visual Studio"development
system enable developers to build solutions that
integrate data from mainframe and UNIX server
alike. It's just a first step in building solutions that
incorporate all the pieces of your enterprise puzzle.
Because we know that, in the end, the only approach
you're going to subscribe to is your own.
To learn more go to www.microsoft.com/msdn
rtlsem~d. M lcro~o !t , Visual Studio. H'here du yc 1u Ka r:i to go today? and \Vindows NT are either registerec11 radcrnarks or traclemnrks of Microsoft Corporation in the
United States and/or other countries. Other product <1nd company names rnent 1oned hr.rein ma) oe ltlc trarJemarks of their rcs1}(!ct1ve owners.

© 1998 Mir:rosoft Corporation. All rights
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Visual J++·
Visual FoxPro"
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"What Developers Will Create with
Java").
More than half of the sites surveyed
will develop at least one application con
sidered mission-critical (see "Rate the
Importance ofYour Java Program"). And
Java is clearly a do-it-yourself platform
for most respondents. Only 12 percent

What Platfonns Develop/Run On?
NT
Windows 95

Il I
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~
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Source: BYTE Research Base - current or future Java users.

are using Java programs developed out
side their organization.
Despite the high interest in Java's write
once, run anywhere capability, respon
dents are mostly developing or deploy
ing on Windows 95 or NT (see "What
Platforms Develop/Run On?") . But var
ious flavors of Unix are also a popular

---111

A recent break
through by IBM's
~ Storage Systems
- - - " " " Division presages
hard drives by the year 2001 that
store almost four times as much
data as drives in desktop PCs
today. IBM recently announced

~
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Driver Wanted: Must Be Easy to Work With
BYTE editors recently tried to install a new Hewlett-Packard 5Si MX laser printer,
only to discover that buggy driver software packaged with the printer made
setup a perplexing, impossible task. When we installed the JetAdmin 2.33 soft
ware on a PC, the Windows 95 shell crashed whenever we tried to print. When
printing from OuarkXPress on our Power Mac, the 5Si MX printed any page with a back
ground as a solid black image and then crashed the system.
After consulting HP's technical-support people, we learned that our driver had a conflict
with the Windows 95 shell. A source said that version 2.33 also had memory leaks and that
"numerous defects were corrected between version 2.33 and the latest release, 2.50."
Discovering the cause of our Mac printing problems was a whole new kettle of toner. It
turns out our HP driver crashes a Mac running OuarkXPress 3.32 if Quark's Balloon Help
file is located in the OuarkXPress folder (where it oughtto be). The conflict occurs between
OuarkXPress 3.32 and Adobe Postscript drivers, and is documented only on the Adobe Web
page. Once we moved the Balloon Help folder to the desktop, the problems ceased.
Our solution for printing from a PC? Simplify, simplify, simplify. Instead of installing all
the software on our JetAdmin CD-ROM, we simply installed the Jet Direct protocol from a
Windows 95 CD and pulled appropriate drivers from the HP Web site using Windows' Add
-Jason Krause
New Printer function.

Send yours to jason. krause@byte.com

Level of Interest in Tools That
Make Java Beans

ew Hard Drives
d

Bug ofthe Month

platform for deploying and, to a lesser
extent, developing Java programs.
When asked about Java tools, the re
sponses were generally favorable : 28 per
cent were very satisfied, and 35 percent
were somewhat satisfied. One percent
said they were very dissatisfied with their
tools, and 10 percent were somewhat dis
satisfied. However, satisfaction does
not equal complacency. Almost 60 per
cent say they are evaluating tool ven
dors all the time.
One thing Java users are interested in
are too ls that can produce client/server
Java Beans (see "Level oflnterest in Tools
That Make Java Beans?"). Java Beans
make up the component architecture for
Java and let developers create reusable
components. Half say some of their appli-

that its scientists have developed
a hard drive that can store 11.6
Gb of data on a sq uare inch of a
disk space. IBM predicts you'll be
ab le to buy products using this
tec hnology by 2001. Today's
notebook hard drives store about
3.12 Gb per sq uare in ch, accord
ing to IBM officials, wh il e desk
tops and servers hold a little less.
IBM used t he combi nation of

cations will use both client and server Java
Beans.
And what about issues that tend to get
prominent coverage in the mainstream
press, such as the Sun/Microsoft legal
conflict? That doesn't appear to be a big
deal to BYTE subscribers. Of the current
and future Java users, 82 percent said it
would not affect their plans to use Java.
And of those who said it has affected their
plans to use Java, 39 percent said the only
result of the lawsuit was a reevaluation of
Java, but with no subsequent changes
planned. About half (53 percent) of those
saying the lawsuit wou ld change their
plans said it would slow adoption con
siderably; 8 percent said it had actually
accelerated adoption considerably.

an advanced giant magneto-re
sistive head, a narrow-track thin
film indu ctive write head, ultra
low-n oise cobalt-a ll oy magnetic
medium, and extended part ial
response maximum li keli ho od
(PRML) cha nn el electro nics to
achieve the feat. In add ition to
more data per the same-size disk,
the ac hi evement cou ld also lead
to drives that hold the same

-Dave Andrews

amo unt of data as before but are
sma ll er and consume less energy,
useful for portab le computers.
How much is in 11 .6 Gb? Every
square inch of disk space using
this technology could hold more
th an 72 5,000 pages of double
spaced typewritten pages, wh ich
wou ld make a st ack taller than
an 18-story building.
-Vishal Doshi

\

~All the Computing Power You Need•••

and All in One Hand!
Whatever the occupation and wherever the location, you will appreciatethe ACME LUNCHBOX COMPUTER desktop computer full capabilities
in a portable configuration. Imagine, large TFT LCD color panels with 4 MB video RAM to highlight every detail from the Pentium II processor for
unmatched speed, and flexibility in the form of 8card slotsta customize the ultimate computing machine to yaur needs.

It took ACME to incorporate TFT LCD flat panels
ranging from 10.2" to 13.3", 14.1", and 15.1 "
diagonally ina package only 15 3/4" x 11 1/2"
x 8 1/4". Features include a 105 keyboard
with built-in GlidePoint touch pod, language
localization, high resolution (1024 X768 max,)
withfull 262,000 colors, 3.5"floppy and 5.25"CD
drives, super durable case and auto-sensing power
supply.

PS II Power Supply

Slim Power Supply

CEBIT 98

PC IT'98

FOSE 98

World Business Center
Hannover, Germany
CA Pavilion
Hall 6, Stand: F05
Booth #1

Sydney Convention
& Exhibition Center
Darling Harbour Sydney
US Pavilion
Booth# 735

Washington Convention Center
Washington D.C .
Booth# 3027
Drive Bay & CD-ROM
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Dual Modem Routers Double Your Bandwidth

T

he dual analog router is a new prod
uct that offers more than 100 Kbps
of download speed over ordinary ana
log phone lines by bonding two 5 6-Kbps
modems into a si ngle high-speed con
nection. When downloading files, dual
analog performance is about 75 percent
as fast as a two-channel bonded ISDN
connection (128 Kbps). Dual analog per
formance when up loading is slowe r
(about 50 percent of the speed of ISDN).
The dual analog router can be found
in several forms. Complete units include
internal modems (e.g., the 3Com Office
Connect Remote dua l analog ro uter,
available for $745). Other units require
external modems, such as the Ramp Net
works Web Ramp M3 (without modems,
$439), and software solutions, such as the
MidCore MidPoint Gateway.
The latest update ofWindows NT 4.0,
with the Service Pack 3 and the Routing
and Remote Access update, has the abil
ity to bond multiple modems but isn't as
fully featured as the specialized prod
ucts. Several more dual analog products
(including offerings fromAngia and Dia
mond) are expected soon.
Several important technological con
siderations need to be considered when
choosing a dua l analog ro uter. One is
channel-bonding implementation. The
more technically elegant method is to use
mu lti li nk PPP (MLPPP) to bond the mo
dems into a single connection, so that the
fu ll bandwidth of both channe ls is avail
able for any file download, whether it
contains many small fi les or individual
large files. This me thod (used by the
3Com OfficeConnect Remote product)
lets bandwidth be most efficiently allo
cated. The only slight drawback is that
it must be supported by the server at your
ISP or main office. Fortunately, most cur
rent equipment supports MLPPP.
The second method of bonding chan
nels (used by t h e WebRamp M3 and
MidCore MidPoint Gateway) is to sim
ply divide file requests among the mo
dems. This method eliminates the need
for MLPPP support and works well for
Web pages consisting of several small
fi les, but it performs poorly when trans
ferring large files. Both methods require
that your ISP or remote-access server
allows mu ltip le log-ins to the same
account (one for each modem).
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Another consideration is routing
capability. If you plan to connect to mul
tip le locations rather than just a single
ISP (e.g., if yo u need to connect to the
Internet an d ano th er office or if you
want two ISPs for redundancy), be sure
to choose a unit that supports mu ltip le
routes and destinations.
The dual analog router isn't simply a
modem. You must configure and man
age it just like any other router. A com
prehensive configuration tool and con
figuration wizards help you to quickly

r
1
I
I

(and correctly) configure your router. If
the configuration tool is Web-based, you
can manage your ro uter from any con
venient browser-based computer.
If yo u choose a router with internal
modems, choose a unit (such as the one
from 3Com) that you can flash-upgrade
to comply with the new ITU 56-Kbps
standard when it is fina lized. W hether
you choose a router with internal or
external modems, you should ensure
that your ISP or server supports the same
56-Kbps standard as your router.
continued

Survey
Top Technologies Adoption by Mid-1998
BYTE Resea rch conducted a survey of Fall Comdex attendees to gauge how important
certain technol ogies will be in 1998. Respondents (1 272 tot al) were asked to rate on a
scale of 1 t o5 (5 being th e hig hest) a list of t op technologies and to also est imate if
they believed t he same tech nologies would be in mainstream use by their org aniza 
ti on by midyea r. Clea rly, virus detection and eliminati on is a hot area of conce rn, bu t
other technologies such as directory services, Java, remote access, and Windowsscored
re lati vely high on the implementation meter.

What's Hot and on the Front Burner
AntiYius
High-speed remote access
Windows 98
Next-generation lntemets
NTS
DVD
Internet telephony
Directory senices
Java

fjgabit Ethernet
M~user W'lldows

Dynamic HTML

Year 2000 projects
MPEG-4
NetPC or NC

Web groupware
Extranets/VPNs

E-cash
Message quUig
Clustering
Smartcards
Internet TP monitors
Digital IDs
Non-Intel x86 PCs

XML
Rhapsody

____

..._

4

__,
5 0

10

20

Note: Technology Rating, 5 is highest, 1 is lowest.
Source: BYTE Research. n - 1272
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Other entry-level RAID systems require you to anticipate your future stor
age needs due to confusing choices in controllers and enclosures .
Graduating to the next level becomes difficult, if not impo ss ib le .
.l"fl<txAmly" gives you true scalability by featuring the same contro ller
and enclosure architecture w hether you have 9 drives
or 90 drives . You can start w ith a deskside tower
using 9 .1 GB drives, increase your capacity ten times
~
and move to a 73 .5" rack w ith 100% investment pro
tection .

-

.. :.-:...
.......
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,

From any ent ry point to a mu lti-terabyte RAID solu
tion, each .l1111xArray component can be used
toward your system 's move to the next grade .
Multiple hosts are supported, allowing for numerous
configuration options . So you ca n really show that
yo u've done your homework w hen you need to
i ncrease your st orage capac ity with Artecon 's
.l"fl<txArray.

Perfonnance - Our RAID controller surpasses the competition with
I/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSi achieves
transfer rates of 40MB/s burst and 33MB/ s sustained .
Hot-Swappable Controllers - Hot-swap removable controllers allow
for high availab ility and redundancy of your RAID system .
Package Density - Configure up to 82GB of total capacity and still
have room for hot-swappable fail over controllers in only 7" (4u EIA).

• • ••11111

• •ir••:i• •

No other RAID system on the market offers the scala
bility and investment protection of .l1111xArray  at • • • - - ' •
any price .

1-800-USA-ARTE
www.artecon.com/raid

For departmental to enterprise storage needs, .l"fl<txAmly offers these
top-of-the-class features :

JBOD/Tape lnllne - Backup your RAID system inline with DLT or hot
swap Bmm tape devices all w ithin the same~ chassis.
.l"fl<txArray subsystems are compatible w ith Sun, HP, SGI, IBM,
Macintosh and PCs . Custom configuratio ns and -48VDC telco models are
also available.
So, if you are looking for a new and better way to solve your RAID sto r
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!

RAB
Capt uri ng T he Wor ld In Storage ··
A Mem ber of th e No rdic Group of Com pa nies

6305 El Camino Real, Carlsba d, CA 92009
Phone 760-931-5500, FAX 760-931-5527 ema il: ra idmath5@a rtecon.com
Nihon Artecon 81-03-5458-8260 Ar tecon B.V. 31-53-483-2208 Artecon Fra nce 33-1-6918-1850 Artecon U.K. 01 344-636390
Artecon and the Artccon logo are registered trademarks of Artecon, Inc. Lynx.Array is a trademark of Artecon, Inc. All other trademarks are propri etary to their respective manu facturers.
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GartnerGroup Report
ERP Customers to Vendors: Prove It First

P

rove it, or we won't purchase it. That's what customers are increas
suiting perspective. Vendors are spending precious additional weeks
ingly saying to vendors of enterprise resource planning (ERP) or months responding to increasingly demanding project teams, who
applications, and the reason is dissatisfaction with current product
are not willing to risk individual reputations or careers by relying on
selection procedures and their end results. A recent study conducted sophisticated, but standardized, vendor presentations that sell more
by Decision Drivers, Inc. (DDI) , a GartnerGroup company specializ
sizzle than substance.
ing in information technology (IT) product selection, reveals severe
The result of all these factors has been a huge increase in the use
deficiencies in the processes customers use when choosing their of scripted demonstrations. Scripted demonstrations document and
ERP package. According to the DDI survey, 64 percent of the ERP clearly communicate a comprehensive list of steps, processes, and
application-selection teams who used a traditional request for pro
compliance guidelines that a vendor must execute during a live pre
posal (RFP) selection process reported a
sentation of its application. In this manner,
low level of confidence with that effort, the
the project team , rather than the vendor,
Top Criteria for Midmarket ERP Selection
resulting decision, and the selected vendor's
determines the content of a live application
ability to deliver on promised functionality.
demonstration and clearly sets expecta
ERP evaluation teams working at mid
tions. The use of scripts represents a small
market organizations (i.e., ones with annual
but integral part of a structured selection
revenue between $250 million and $1 bil
methodology developed by DDI.
lion) are struggling to reconcile this confi
Demonstration scripts focus on organi
dence gap while making a vendor selection
zation-specific business processes, or tech
in an increasingly complex environment. A
nical requirements, and are developed by
shrinking number of remaining tier 1-size
a selection team, in cooperation with func
prospects (those with more than $1 billion
tional or technical champions. Scripts must
be specific enough, including the use of
annual revenues) , the availability of lower
sample data, to custom -tailor a vendor's
cost computing platforms including Win 
demonstration of its application capabili
dows NT, and slowly decreasing implemen
ties. Scoring occurs during the vendor's
tation costs have driven ERP vendors that
response over a two- to seven-day presen
previously focused on tier 1 customers to
Source: Decision Drive rs
look for new business in the midmarket seg
tation , on a pass-fail basis, and includes a
value that correlates the suitability of the
ment. Companies unable to get high-end
vendors to respond to an RFP one year ago, now find themselves process used to the organization's requirements.
A standard scripted demonstration provides a list of steps that
courted by recently announced major initiatives from SAP, Baan,
must be performed, includes the data that the transactions must be
Oracle, and PeopleSoft.
Smaller deal sizes, equally complex requirements, and increased based on, and is typically designed along process-flow boundaries.
vendor hype have produced a tornado of activity in the midmarket. Between 20 and 200 scripts are created in a typical selection, and
Traditional midmarket vendors are fighting back. Companies such as their scope includes application-specific processes (e.g., the order
Symix, Data Works, and Glovia are creating partnerships, acquiring to-cash cycle) and technical requirements (e.g., security, disaster
functionality, and developing vertical strategies to counter these new recovery, and backup strategies) . Standard guidelines must also be
developed and should include a requirement for a live presentation
entrants.
using the architecture being evaluated. This serves as proof of con
Meanwhile, caught in a cross fire between these two sides, mid
market project teams have a much smaller margin of error than their cept from a technical environment perspective and is most often
counterparts working in bigger companies and are struggling to locate focused on identifying and validating fledgling NT-based application
accurate vendor information, define mandatory requirements, and capabilities and satisfying scalability concerns.
justify their selection to management. Application vendors have also Jim Lebinski, senior analyst for Decision Drivers, Inc., a GartnerGroup com
been affected by this environment of uncertainty and must dedicate pany. For more in formation, call 203-316-3631 ; fax: 203-316-6161 ; or
up to 40 percent more time per engagement from a presales con- james.lebinski@gartner. com.

Software solutions, such as the capa
bility built into Windows NT, require that
you provide two o r more 56-Kbps mo
dems and a host PC. H ardware solutions
without intern al modems, such as the
WebRamp M3, require that you provide
two or more ext ern al modems. (Don't
expect to use any o ld modems you have
on hand-using anything less than cur
rent 56-Kbps devices will not give yo u the
perfo rmance for which you are paying.)
If you are using the router to dial into a
34
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main office, the main office remote-access
serve r must support 56 Kb ps- w hi ch
means that it must have a di giral (usuall y
Tl or ISDN Basic Rate Interface [BR!])
connection.
If yo u need routin g capabilities and a
faster connection than 56 Kbps offe rs, but
prefer not to make the jump to ISDN, a
du al analog router may be just what you
need . It will give you near-ISDN perfo r
mance at moderate cost over ordinary
phone lines. For best performance and

fl exibility, be sure to choose a router
that uses MLPPP channel bo nding, pro
vides standard routing capabilities such
as multiple route destinations, and offers
a Web-based configurati on too l, so yo u
can manage it from any handy browser
equipped computer.
Keith Levkoff is a senior product analyst
at Progressive Strategies (New York, NY),
a technology assessment and
market research firm.

in more ways
than one.
Monitors
OSD
Digital Control s
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Year Warrant y
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Tape Libraries
Custom Designed
Reliable,
Scaleable
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TIONS TO MEET YOUR BUSINESS NEEDS.
At CompUSA"', we know diat no two businesses are
exactlyalike. 1liat's why we offer total solutions to meet
your uniquetechnology needs. 1liroughout theentire PC
life cyde - from acquisition, installation, maintenance and
training to custom PCs built to your business's exaa
specifications- CompUSA has die reachand resources to
help reduce risks and enhance encl-user productivity in
increasingly complex IT environments.
Each CompUSA PC'" is custom-built to fit your network environment. From die
amount of memory to thespeed ofdieprocessor to the size ofdie monitoI; you make
the decisions. Then we make diecomputer. Eadi one is custom-built to your exact
specificationsand backed by CompUSA's quality and value.

PCs MADE TO MEET YOUR NEEDS.
Once a businesses' specific needs are assessed, our
technical engineers design the optimal system or
network to meet those needs - afforclably and
effectively. \Vie can simulate a company's computer
environment to identify thesystems that work best, and
determine if diey're compatiblewith existingequipment.
Plus, each CompUSA PC is built around die highest
quality components. So you know die quality on die
inside is as dependable as diename on the outside.
American A233: Intel 233MHz Pentium" Pr= x 1\oith
MMJ( Tedn:lcgy • 16MB SDRAM • 2.IGB Maxtor Hard Diive
• 24X CD-ROMDrive • 56K* Modem • 2MB Video Card
• 15" SVGA, .28 NI Monitor (13.8" Viewable Image Size)
• 16-Bit PNP SC Audio Card • 1-3.5" J.44MB Floppy
• 6.)Watt Speakers • Microsoft Windows" 95 • 104-Key
Keyboard # 818583..
. .... .... ... s 1299 •~

INCREASE PURCHASING POWER.
\Y/hen a business purchases our new custom-built CompUSA PC, they're getting
more dian aquality computer, diey'regettingexceptional wal'I'anties and supprnt. And
widi CompUSA at your side, we help eliminate die need for multiple sourcing and
potential incompatibility or overlappingcosts. 1liis gives businesses leverage against
IT expenditures by consolidating with one resource. The outcome is cost-effective,
convenient and results oriented.

COMPREHENSIVE COMPUTER TRAINING.
CompUSA is pioneeiing the concept of cost
containment through productivity management. Our
training programs are designed to increase productivity
while reducing downtime. And for convenience,
CompUSA operates training dassrooms nationwide with
classes diat fit most schedules.

EASY ORDERING.
An Account Executivecan help you determinethe best level of power,options and
aclcl-0ns to meet your company's needs. Simply ca!J l-800-COMP USA to speak to an
Account Executive, or shop our \Y/eb siteat www.compusa.com. Eidier way,orcleiing
has never been easier.

Amcricim A233-SE: Intel 233MHz Pentium" Pra:essor with
MM;( 'lechnolcgy • 32MB SDRAM • 4.3GB Maxtor Hare!
Diive • 24X CD-ROM Drive • 56K* Modem • 4MB 3D Video
Gild • 15" SVGA, .28 !\qMonitor (13.8"Viewable Image Size)
• 16-Bit PNPSC AudioCard • ACS 9Watt Speakers • Micro.soft
\Vindows" 95 • Microsoft Office 97 Small Business Edition
• 104-Key Keyboard #818592
.. s1599 9 s

American A233-SE: Intel 233MHz Pentium"Il Pta:essor
• 32MB SDRAM • 4.3GBMaxtor Hard Drive • 24X CD-ROM
Dlive • 56K* Modem • 4MB 3DVideo Card • 17" SVGA, .28
NI Monitor (15.8" Viewable Image Size) • 16-Bit PNPSC Audio
C'U'd • ACS 9\Vatt Speakers • Microsoft \Vindows" 95
• Microsoft Office 97 Small Business Edition • 104-Key
Keyboard #818645 .
. ........ s1799• 5

Technology Assurance Program
3-Yc:ir 172123 ..
5-Yc:ir 172I24

......... .......... $I 29.97
........ $239.97

Technology Assurance Program
3-Yearl72I23 ..
.. ...................................... $I29.97
5-Ycar 172I24 .. .. .. .. .. ... .. .. .. .. .. .. .. .. . ..
.. .. .... ... $239.97

American Pro AP266L: Intel 266MHz 11':!1tium"UProcessor American Pro AP300L: Intel300MHz Pentium"Il Processor
• 32MBSDR<\M • 4.3GBMaxtor Hard Drive • 24X CD-ROM • 32MBSD RAM • 6.4GBMaxtorHard Drive • 24X CD-ROM
Drive • 56K* Modem • 4MB 3DVideo Carel • 17" SVGA, .28 Drive • 56K* Modem • 4MB3D Video Card • 17" SVGA,.28
NI Monitor (15.8" Viewable Image Size) • ACS43 9W\m NI Monitor (15. " Viewable Image Size) • ACS45 26\Y.ltt
Speakers • Micro.soft \X-indows"95 • 104-Key Keyboard
Speakers • Microsoft \Vindows" 95 • 104-Key Keyboard
........... ..... ... 5 2299 9 ~
#818601 ............ .. ....................... s1999•: # 818612

Amcricru1 Pro AP333L-SE: Intel 333MHz Pentium"II
Processor • 32MB SDRAM • 6.4GBMaxtor Hard Drive • 24X
CD-ROM Drive • 56K* US Robotics Modem • 4MB 3D Video
C1J'CI • 17" SVGA, .28 NI Monitor (15.8" Viewable Image Size)
• ACS45 26\Vatt Speakers • Microsoft \Vinclows" 95 • 104
Key Keyboard # 818623 .. .. .. ..
... _ ... s2599 ·~

Plus shippng and handhng 6

Plus shipping ond handhng

Technology Assurance Program
3-Ye:ir 172123 ..
5-Ycar 172I24 ..

......................... $I29.97
.. .... $239.97

Pus shipping and handhng

PM; Shipping and handling

Technology Assurance Program
....................... $129.97
3-Year 172123 ...
5-\t•ar 172124 .
.... ... .. .... .. . ..... .. ... ..
. ..... $239.97

Americim Pro AP333L·SE: Imel 333MHz Pentium®Il
Processor • 64MBSDRAM • 8.4GB Maxtor Haid Drive • 32X
CD-ROM Drive • 56K*US Robotics Modem • 8MB3DVideo
Carel • 17" SVGA, .28 f\qMonitor (15.S"Viewable Image Size)
• ACS425 48Wdtt Speakers • Microsoft Office 97 Small
Business Edition • 104-Key Keyboard
# 818634
. . . . . . . . . . s2999 •~
Plus shipping one handhng

Technology Assurance Program
Hear 172123 ..
5-\0-Jr 172124 ..

......................... $129.97
.......... $23997

Technology Assurance Program
3-\\::e 172123 ..
5-)l>:ir 172124 ..

.. ......... $I29.97
.. ..... $239.97

Pus Shlppcng and handing

Technology Assurance Program
3-Ye<e 172I23 .......................................................... $I29.97
5-\\::Jr I72124 ......................... ... .. .. ................. ......... $239.97

Common Upgrades
Upg111tle From 15" (13.8" Viewable Image Si7.e) to
11' (15.8" Viewable Image ize) Moniior ...
... ... atll
Upgrnde From 2.1 GB to 43GB1-fard Drive
.... atll
Upg111ele From4.3GB to6.4GB Hard Drive . .
.. .... Gill
Upgmde From6.4GBIo .4GB Hard Drive
.......... Clill
Upg111ele From 16MBto 32MB R>\M ....... .......•
.. ........ atll
Upg111ele From32MBto 64MB RAM
.......... Gill
Upgr.iele IO ~Lim:roft Narural Ke)lxnrd
.......... atll
Adel a3Com905TX 10/lOO l\em'O!k Card
........... atll
Ml a Zip Drive .
.. ...... aill
Adela 4tllGBTR-4 Tape Drive
.......... atll
Upgmele to 3-Year On-site Senice
........ atll
Upgmtle IO 5-Year On-site Senice ..
... ............ atll

To contact an Account Executive Call

1-800-COMP USA
Press option 1 for die location nearest you
dien press option , 2 for corporate sales.

www.compuso.com

•standard shipping and handling - $48.00. Delivery lime dependent upon cusiomer shipping preference. "56K Modems are capable of downloads at 56Kbps, but speeds in actual use may
vary. All trademarks are the property of their respective companies. The Intel Inside logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. CompUSA PC
and Custom Built for You are trademarks and CompUSA is a registered trademark of CompUSA Management Company. © 1998 CompUSA Management Company.
Enter HotBYTEs No. 102 at http ://www.byte.com/hotbyt es/
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Years of National Geographic on CD-ROM
More than a century ofN ational Geographic
on CD doesn 't disappoint.

W

hen I was growing up, everyo ne
k new so meo ne with shelf up o n
shelf of aging, yellow-spined N ational
Geographic magazines. N ow, in a single
12-inch-w ide box, I've got ove r a cen
tury's worth of them-every last article,
photograph, and ad fr om 1245 issues,
complete fr om the first issue in 1889 to
t~ e end of 1996. The only things not in
cluded on this set of 30 hybrid (Mac and
Wind ows) CD-ROMs are the inserted
supplemental maps.
This computer-publishing landmark is
an extraordinary re pository of informa

tion and images, and it's priced at a bar
gain- base ment $199. Thi s is thanks to
sponsorship by Kodak. The sheer amount
of content makes all those CD-ROM ency
clopedias, however useful, seem puny by
comparison.
To digitize the Geographic, Dataware
Technologies needed five copies of each
iss ue- 6225 magazines, 22 00 po unds
worth, occupying 90 feet of shelf space.
The initi al im ages occupi ed over 300
GB, which had to be compressed to fit
onto a reasonable number of CDs.
As a result, article text is much less crisp

The Inscrutable Larry Ellison
f you enjoy reading biographies about rich, obsessive egomaniacs who occasionally
show th ey have a heart, you may want to pick up a copy of Mike Wilson's book,

I
The
Difference Between God and Larry Ellison •: Inside Oracle Corporation ('God Doesn't
Think He 's Larry Ellison). Lawrence Joseph Ellison is the founder and driving force behind
Orac le Software, the second-largest software company in the world.
The early part of this book delves into the founding of the company and the develop
ment of relational-database software. It becomes clear that
Ellison owes his fortune to an article published in June 1970 by
an IBM researcher named Edgar H. Codd entitled "A Relational
Model of Data for Large Shared Data Banks." Ellison and his
partners were astute enough to bu ild a working relational data
base based on SOL, a functional language that implemented
Codd's theory, and the rest, as they say, is history.
Very quickly, the book shifts away from database technology
and concentrates on Ellison's life both inside and outside of
Oracle. We watch as he creates a corporation based on win
ning at any cost, even if that means using questionable, if not
unscrupulous, business practices. For this book, Wilson inter
viewed hundreds of people-nearly everyone who ever knew or was close to Ellison. Un
fortunately, you come away from this book with the sense that the truth about this man will
never be known. Was Ellison a poor kid raised on the wrong side of the tracks in Chicago,
or was he a middle-class child from a modest home? Did he receive a university degree,
or was he simply a genius at inventing and reinventing his past? What role did Bill Gates
play in fueling Ellison's fierce sense of competition? The book never says definitely. Readers
of this well-documented expose get a rare, if incomplete, glimpse behind the scenes of a
powerful software corporation and a
detailed portrait of its arrogant yet com
The Difference Between God and Larry
plex CEO-the inscrutable Larry Ellison.
Elllson*: Inside Oracle Corporation
Brad Browne is the international licensing
(*God Doesn'tThlnk He's Larry Elllson)
director for The McGra w-Hill Companies'
by Mike Wilson, William Morrow and Co.,
Information Te chnology and Communica1997, $25, ISBN 0-688-14925-1
tions Group.

than I'd like. Viewed on a 14-inch moni
tor at 640 by 480 pixels, the type is read
able but somewhat fu zzy. At 1024 pixels,
it's smaller and thus looks a bit smoother.
Some type, particularly in captions and
graphics, is difficult (o r occasionall y
impossible) to read. Photos are displayed
in 8-, 16-, or 24-bit color, depending on
your system. You can blow up the pages
on-screen, which yo u'll need to do fo r
ease of reading.
Extensive research o r browsing can
involve shufflin g a lo t of discs in a nd
out. And almost 20 percent of each CD is
occupied by the entire setup program and
search index. This lets yo u start a ses
sion with any disc and run fro m the CD
without copying 100 MB of search pro
gram and index to your local hard drive.
Because th e p ages a re a ll graphi c
images, the text isn' t indexed compre
hensively, as we've come to expect on CD
ROM publications. But you can search on
date, issue, subj ect, contributo r, titl e,
advertiser, photo, map, or keyword.
I printed out a number of pages with a
high-resolution Lexmark 7200 color ink
jet. The quality was decent, though not
nearly as good as the original magazine
pages.
All in all, I'm much less bothered by the
compromises needed to fit all this on CD
than I am impressed and excited about
this achievement. Bravo !
-Russell Kay
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CORBA
Middleware that's Everywhere.
CORBA is used today in mission-critical systems
at industry leading companies.
It's used in one of the world's largest ATM networks
and in the world's most advanced satellite communi
cation system. It's used in industries as diverse as
manufacturing, healthcare, telecommunications,
finance, transportation, utilities and more.

Robust, scalable applications that can be deployed
over the Internet-without additional programming.
And CORBA gives users the flexibility to build or buy
CORBA-conformant components, tools, products
and services from hundreds of vendors.

The Object Management Group's CORBA is the
middleware that's everywhere.

Why is CORBA the middleware of choice for
hundreds of leading companies?

Over 800 industry leading companies are members
of OMG, the world's largest software consortium.

Because CORBA is the only standard built using an
open process that allows developers to deploy their
mission critical applications on all major platforms
from PCs to mainframes and everything in the middle.

To find out more about
CORBA, email info@omg.org,
visit www.omg.org or just call
+1-508-820-4300.

OMG'*\ Object Managcmen1*, are registered trademarks and CORBA"" and CORBA
Middlcwa rc th:n 's Evcrywherc1 M arc trademarks of the Object Management G roup.

Enter HotBYTEs No. 124 at http ://www.byte.com/hotbytes/
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Setting the Standards
for Distributed Computing ••

Blasts from
the Past

How to Survive the Big Squeeze
Howard Rubin, computer science educator
and editor ofIT Metrics Strategies, on how to

Years ago in BYTE

survive the productivity crunch.

You have mail! We predicted that e-mail
would become a prevalent tool for busi 
ness; but thanks to the Internet's popular
ity, it has become for many people a part of
everyday life. Also covered: new applica
tions from Lotus for OS/2, EO's Personal
Communicator 440, and 600-dpi laser
printers (priced from $2000 to $4595) .

Years ago in BYTE
SQL was starting to gain acceptance in
the PC database world, with vendors such
as Oracle, Microrim, and Ansa (the devel
oper of Paradox before Borland bought it)
announcing support for the standard,
although some supported it more than
others.

Years ago in BYTE

A 5-MB hard drive that cost $3000 retail
illustrates how far the storage industry has
come in 15 years. In
fact, this month's edi
torial noted that
unless hard drives
become less expen
sive, they won't
become standard
outside the office.
Luckily for today's
users, hard drive prices have fallen and will
continue to plummet.

Years ago in BYTE
We reviewed two early personal comput
ers, the Apple II and the Commodore PET,
Model 2001. The Commodore system fea
tured a version of BASIC developed by a
small, but growing, company called Micro
soft, which at the time was still located in
Albuquerque, New Mexico.
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BYTE: Recent studies have forecast an
increasing demand for programmers.
How bad will this be?
Rubin: A number of pieces of research
have indicated there's a shortfall of
programmers in the U.S. and a large
number of vacancies. To give you an
idea, a study that was done and pub
lished by the Information Technology
Association of America last year shows
that at the time there were 200,000
unfilled jobs. Looking at the Depart
ment of Labor numbers and other peo
ple's numbers, there are somewhere
between 1.2 and 2 million people in this
country who would be classified in the
software engineering field. That means
there's about 10 percent fewer people
than there are positions for them. That
number looks like it will continue to
rise. Business demand for information
systems is growing by about 25 percent
to 30 percent a year right now.
BYTE: How can corporations deal with
this shortage?
Rubin: There a few things they can do.
The crisis right now is not necessarily
worldwide. There are core skill sets and
competencies that are available around
the world. Companies can get smarter
and start adopting global sourcing
strategies. You can get high-tech skills
in Ireland, or India, so to overcome the
crisis in the very short term, companies
should not be looking at outsourcing,
they should be looking at sourcing.

That means moving work electronically
around the world to the right price/per
formance point where the skills exist.
Outsourcing usually means you hire a
company and tell it to take over your
mainframe or your application mainte
nance. A good example of sourcing is if
you have some Java development that
needs to be done, you send the work to
another country. Sourcing really
involves buying skill futures from com
panies, securing them in advance, and
getting the rights to use those people.
But sourcing is a short-term approach.
More critically, companies need to
focus on what their sources of labor
are, because it looks like the offshore
market will be saturated itself when it
absorbs about 30 percent of U.S .
demand.
BYTE: What can companies do ifthat
market gets saturated?
Rubin: Companies need to start focus
ing on staff-retention strategies,
because as salaries increase, people wi ll
be more tempted to jump. They also
have to start looking at establishing
their own farm league, their own sup
ply of labor. They need to do that by
looking within their organization to see
if a change in skill mix is needed for the
company and if other people need to be
retrained. And they need to set up farm
leagues in terms of alliances with uni
versities to get first shot at new gradu
ates, and partner with universities and
technical institutions on curriculum to
make sure when people do join, they
hit the ground running. They also need
to be focusing on the internal perfor
mance of their personnel and learning
appropriate productivity strategies.
Where can they use packages instead of
writing things themselves? Where can
they use other service providers and
outsource business processes where
they can be handled more efficiently? A
whole range of strategies is needed, so
that IT resources can be focused on the
most strategic and important projects.

D

world with NRI
NRI has new
products and
services we just
know you won 't be
able to pass up 
a powerful
Pentium®MMX
PC that you
train with
and keep, a
new course in
Game
Programming
Fundamentals, great
diagnostic and interactive
software in our newly updated PC
Servicing course, and an all-new
Computer Programming course featuring
in-depth coverage of your choice of
popular languages.

PC Servicing

Grune Programming
Fundamentals
Learn programming the easy
way in this new course featuring
graphic simulations, animation,
and sound effects. Not only will
you learn the fundamentals of
game programming, but you'll
also gain an in-depth under
standing of your choice of
programming languages: Visual
Basic, C+ +, or Java. An explod
ing field in programming,
computer gaming has a strong
and growing market among the
MTV-generation. This course
teaches you how a popular
computer game was written,
from storyboarding to coding.
In addition to covering game
design, performance, and
debugging, you'll gain hands-on
experience as you make direct
modifications to the game itself.

Tlw Computer Programming and PC
Ser'l'icing courses feature the Pentium ®
200 MMX PC. ~orton Intcracti\'C CD-ROM .
and a guaranteed \Vindm,·s 98 upgrade.
NRI instructors, this course will also help
you prepare for the A+ certification exam,
with updated lessons and interactive
tutorial.

Computer Prograinming
Whatever your previous experience, NRI's
Computer Programming course gives you
the hands-on training you need to com
pete in today's high-tech marketplace.
Step by step, you acquire basic skills and
master more complex programming
design concepts and techniques, ulti
mately focusing in depth on your choice of
languages: Visual Basic, C++, or Java.

In NRI's PC Servicing course, you'll
become acquainted with the Internet,
perform actual experiments with today's
most sophisticated diagnostic tools, and
experiment with NRI's exclusive labs:
computer-aided electronics demonstra
tions, 8085 Microprocessor, and NRI
Discovery Lab, a complete breadboarding
system. With the active support of helpful

The Pentium® 200 MHz PC

440 I Co nnecti cut Avenue, NW • Washington, DC20008

1-800-321-4634
I Ext. 2972 I

• MMX™technology
• 16 meg RAM
~ 1
• 1.~ gigabyte hard , .<1
· _
dnve
• oo"''·'·".=
........-."....a....~
• VGA color monitor
·~·· ·
...... _
• 8X CD-ROM drive
• 16-bit sound card
• 33,600 baud fax/modem

-rl

Or call
:./ Check for a free catalog.
_ PC Servicing
·-:: Computer Programming Fundamentals
' l Game Prog ramming
~ Netwo rking with Wini.lows NT
0 Desktop Publishing with PageMaker
__ Multimedia Programming
D Mastering Microsoft Office
~ PCApplications Specialist
:::J Electronic Music Technology
0 Bookkeeping and Accounting

Name

Please note: You must own a PC and be

Address

computer literate in order to take this
program. Apersonal computer is not
included.

City
A Division o(TlieMcGrawBill Compnnies

OR GET YOUR AAS DEGREE!

S Accounting
;::: Business Management
C Computer Science
C General Studies

Age

(please print)

~

Zip

State
Accredited Member, Distance
Education and Training Council

4536-0398

Watch your job prospects 
rise with NRI's innovative

PC training
B

usinesses everywhere promise solid
employment prospects for people
with the skills to create software for a
Windows environment, program multimedia
applications, or set up office networking
systems. Now, you can prepare for success in
today's hottest PC careers with your choice of
NRI's innovative new courses:

Networking with Windows NT
Networking has revolutionized the workplace.
1ow you can make it your specialty! NRI's
Networking with Windows NT course enables
you to earn top dollar setting up network
foundations with Windows NT 4.0, the leading
server in terms of power, usability, and inte
gration . This comprehensive course gives you
the skills to install, maintain, troubleshoot,
and adapt the kind of networks today's busi
nesses need to operate efficiently.

Desktop Publishing
with PageMaker"'
Today, businesses of every kind
need skilled desktop
publishers to create
eye-catching, result-

getting publications. And now, NRI has just
updated its popular desktop publishing
course to feature today's most sought-after
software, Adobe PageMaker 5.0. NRI's
course moves from the basics of design to
the intricacies of electronic publishing and
the Internet, giving you the complete knowhow you need to succeed in a new career or
~~. .. . an exciting home- based business.

Multimedia Programming
You can create the kinds of contempo
ra1y multimedia programs that make
eve1ything - from shopping to educa-

tion to business presentations - easier and
more exciting. NRI's newest programming
course helps you bring text
and graphics to life with
sound, animation, and photo
quality images. As you become
skilled with the profes
sional-level Asymetrix
Toolbook authoring
software included in
your course, you'll be able to add drama
and impact to all your computer applica
tions, ultimately creating the kinds of
dynamic programs that will put you at the
forefront of multimedia technology.

Mastering Microsoft Office
NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL
FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON , D.C .
POSTAGE WILL BE PAID BY ADDRESSEE

Learn the ins and outs of Microsoft
Office Pro, today's most popular soft
ware suite. This comprehensive
course, which includes a Pentium®
l 66 multimedia PC, features an inno
vative combination of easy-to-follow
lessons, online tutorials, and hands
on projects so that you can use
Office's word processing spread
sheet, database management, and
other applications like a pro!
NEW!

4401 CONNECTICUT AVENUE NW
WASHINGTON DC 20078-3543

l11l1lll111ll111l111ll11l111ll11l1l11l11l11ll1l11l1l

PC Options Plan - Kcepup .
· with late-breaking adv;inccs in ·
technology by upgrading yotll'
computer system at special
student rates. It's Nl~I's state-of
thc art guarantee!

I
Pentium II PCs
Two early Deschutes systems are fast and affordable,
but upgradability is limited. By Michelle Campanale

Shooting the Rapids at 333 MHz
ith a computer's life cycle now
lasting about two years at best,
it almost seems silly to buy the
most expensive computer on
the market. Enter the 333-MHz Pentium
II. Systems with this newest Intel proces
sor (code-named Deschutes) are bargain
priced to make way for next-generation
machines with a 100-MHz system bus and
Intel's BX chip set. (Se e " Deschutes:
Pentium II Breakout," page 24. )
The 333 -MHz speed offers an obvious
performance adva ntage over systems
with 300-MHz/Slot 1 CPUs (see the graphs
on page 42). Unfortunately, the 333-MHz
Deschutes represents the end of the line
fo r the Pll/Slot 1 upgrade path, according
to Intel.
We tested two of the first available 333
MHz Pentium II-based systems: H ewlett
Packa rd's Vectra VL, an entry-level PC
for corpo rate environments, and Com
paq 's Deskpro 6000, targeted at corpo
rate power users. Performance testing
with BYTEmark, Bapco'sSysmark4.0 for
Windows NT, and Van Horn 's Photo
shop V.4 real-world application bench
marks shows that these 333-MHz systems
yield an 11 percent performance gain,
across the board, over th eir 300-MHz
counterp arts. Performance differences

e HP VECTRA VL

COMPAQ DESKPRO 6000

RATINGS
TECHNOLOGY
IMPLEMENTATION
PERFORMANCE

RATINGS

* * * *
* * ** *
* * **

between the two systems are negligible,
which is no surprise given their common
333-MHz processor.

HP Vectra VL
For the most part, I like the HP's choice
of components. They include a 6.4-GB
Ultra ATA har d di sk, a 24X Max re
wri table CD -ROM dri ve that uses HP's
SureStore rewrita bl e tec hnology, an

Deschutes does not offer any architectural changes to the PCs it sits in. Both the 333-MHz
Compaq and the 333-MHz HP we tested have an L2 cache that runs at half the core speed.
However, some Pentium lls have error-correction code (ECC) cache and some don't. HP says
its Vectra VL's 333-MHz processor does not support ECC cache memory, whereas the Com
paq Deskpro GOOO's does. What's really at the core of the Deschutes 333-MHz processor is
simply its manufacturing. It is made with a .25-micron process, while its predecessors were
made with a .35-micron process. As a result, the whole chip is physically smaller, and the time
it takes for the signal to travel even the longest distance (i.e., the signal path) is now short
er. According to our series of BYTEmark and other tests, shrinking that signal by 10 percent
gives 333-MHz machines an 11 percent performance advantage over 300-MHz machines
based on the .35-micron process.
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*****Outstanding

**** Very Good

*** Good

**Fair
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TECHNOLOGY
IMPLEMENTATION
PERFORMANCE

* * * *
* * * *
* * **

embedded Sound Blaster Pro-compati
ble sound chip, and internal speakers. For
graphics, HP offers a Matrox Millenni
um II PC! card with 8 MB of Wind ow
RAM. All this fits on two ISA slots, two PC!
slots, and two shared slots. The Vectra
starts with 32 MB of RAM, w hich seems
silly considering it comes loaded with NT
4.0 . (At our request, HP accommodated
us with 64 megs.) Of course, you can pur
chase the system with as much as 384 MB
of SDRAM. Note, though, that the system
does not support error-correction code
(ECC) memory. One surprise is that the
machine does not come with a network
interface card (NIC). HP considers this a
cu stom -order option. This is an inter
esting choice for a line that is marketed
at corporate buyers, but a decision like
ly influenced by a need to keep the price
down. And, at an estimated street price
of $2450 without a monitor, the price is
right.
I really li ke the design of the HP. Its
HPX motherboard holds all its compo
nents. Like the ATX design , the HPX
MARCH 1998

BYTE

4 1

Eval
design allowed me to lift a single lever to
remove the whole motherboard. I was able
to get to the motherboard without taking
out the riser card. Additionally, I could
slide the entire case right off once I pulled
out two levers located on the front face of
the chassis. I appreciate the fact that the
inside is uncluttered. I could quickly access
processor and RAM by lifting the power
supply up and over the top of the machine.
Like the Compaq, the HP has two fans, one
of which pulls air in. An air duct funnels
heat away from the components and out
through another fan . I disconnected one
of the fans and ran the machine for a week
without noticing any thermal interference.
Unlike other vendors (including Compaq),
HP supp orts 0$/2 and Windows 3.11, in
addition to Windows 95/98 and NT, on the
Vectra VL line.

Shooting the Rapids at 333 MHz

Deschutes Performance Results
Hewlett-Packard
Vectra VL
(333-MHz Pentium
II) ·

I"' - - 

Compaq
Deskpro
6000
(333-MHz
Pentium
II) ·

---
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PowerMac 9600/350
(350·MHz 604e)
PowerMac C3 desktop
(266·MHz PowerPC 750)

• Arbilracy
Rotate

.,. Worse

• Unsharp Mask
Default

BYfEmark

• Unsharp Mask
Custom

Better ~

.,. Worse

•

Gaussian
Blur

Sysmark

•

RGB to
CMYK

Better ~

Hewlett-Packard
Veclra VL
Compaq Deskpro
6000
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Integer
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ules. Additionally, I noticed that the AGP
card slo t is buri ed be hind th e PC! slot
connector board. I had to dismantle a lot
of things to get at the AGP slot.
The memory slots are also hard to reach
without removing the motherboard-a dif
ficult process in itself. But to Compaq's
credit, its design attem pts to put as many
things as possible into a small footpr int.

Best Bang for Your Buck
There will always be a faster processor or
a newer technology over the horizon. With

Hewlett-Packard Vectra VL

Compaq Deskpro 6000
$2929
(4.3-GB Ultra SCSI hard drive,
64 MB of SDRAM, Matrox
Millennium II AGP graphics
board, integrated Netelligent
10/100 Ethernet controller,
integrated 16-bit sound, two
USB ports, three PCI slots, one
ISA full slot. two ISA half slots,
one shared PCl/ISA slot. one
AGP slot, 56K PCI modem card,
floppy drive, NT 4.0)
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$2450
(6.4-GB Ultra ATA hard disk, 64
MB of RAM, 24X CDRW-ROM,
Matrox Millennium II graphics
card, 16-bit sound, internal
speakers, floppy drive, NT 4.0)
Hewlett-Packard Corp.
Palo Alto, CA
800-752-0900
650-657-1501
http://www.hp.com/vectra
Enter HotBYTEs No. 1072.
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Worse~

AST Bravo MS 6300
(300·MHz Pentium II)

Compaq Deskpro 6000
Compaq markets its Deskpro 6000 at the
power user in a networked computing
environment, so its 4.3-GB Ultra SCSI hard
drive and 64 MB ofECC SDRAM are appro
priate choices. The system is configured
similarly, but is by no means identical, to
the HP Vectra VL. The Compaq has two
universal serial bus (USB) ports, a Matrox
Millennium II 4-MBAccelerated Graphics
Port (AGP) board, integrated N etelligent
10/100 Ethernet controller, integrated
16-bit so und chip , an d internal 56K
modem. Its 24X CD-ROM drive is read
only, unlike the HP's. Its three PC! slots,
one ISA fu II-length slot, two ISA half-length
slots, and one shared (PC!/ISA) slot are con
tained within the LPX motherboard, which
is a Compaq design.
Compaq's processor cartridge is mount
ed differently on the motherboard. The
model 6000 has a modified Slot 1 that is 90
degrees to the motherboard, all owing
the processor cartridge to be parallel to the
motherboard. The layout of the PCI slots
makes it a little difficult to add PCI mod-

Photoshop

... Better

Compaq Computer
Houston, TX
600-345- 151 8
261-514-1740
http://www.compaq.com
Enter HotBYTEs No. 1073.

at http ://www.byte.com/
hotbytes/

6

100
200
300
400
• Overall • Spreadsheet • Project Mgmnl
• Wilrd Proc. • Presentation CAD

th e onslaugh t of a new Intel p rocessor
every few months, yo u've got to wonder,
"Should I buy now or wait six months until
the next technology comes out? " If you
really need to buy a fully configured sys
tem now, and want a system that will last
for a couple of years, you can't go wro ng
with either of these machines from two
of the top vendors.
However, the HP Vectra VL's price and
performance, large hard disk, rewritable
24X CD-ROM drive, and ease of access to
internal parts, make it an excellent choice.
If you plan on doubling your workstation
as a server, you might want to go with the
Compaq since it uses ECC SDRAM. How
ever, the Deskpro is $479 more than the Vec
tra, offers the same performance, and
adds only a NIC and a 56K modem. Also, it
has a smaller SCSI drive, and its 24X CD
ROM drive is not rewritable. llJ
Michelle Campanale is a BYTE technical editor
for hardware reviews . You can reach her at
michelle@devS.byte.com . Lab director Al
Gallant assisted with testing.

Remote Terminal Server
Hello, 1970s! We 're headed back to the future with
Windows-based terminals. By Morgan Stern

Terminal Compromises
ith its forthc oming Windows
Bas ed Termina l Serv er
(WBTS), Microsoft is either
making a giant leap forward
or taking a step back in time. Or both. Ter
minal Server is based on technology from
Citrix Systems, whose WinFrame multi
user application server is based on Win
dows NT . (S ee below fo r C itr ix's new
pICAsso add-on to WBTS.)
Like WinFram e, Termin al Server lets
multiple users access Windows applica
ti ons running on a centralized NT serv
er. Users need only a small software client
or a low-cost, dedicated terminal. Sound
fa miliar, Mr. M ainframe M anager ?
With WBTS , organizations can fo cus
support, development, and maintenance
efforts on a single server farm , w ith out
w orry ing ab o u t co nst a nt hardwa r e
upgrades, software distribution, and con
figuration management. Each server sup
ports mu ltiple simultaneo us users, each
appearing to control his or her own desk
top. System manage rs can also incorpo
rate bits of M icrosoft 's Z ero Adminis
tration Initiative, such as restricting user
access to specifie d applications. For many
orga nizati ons, this co uld significantly
redu ce hel p-desk calls and supp ort costs.

The Windows-Based Terminal Server administ rat ion
utility provides control over termina l sessions.
Terminal Server needs serio us har d
ware and memory: 32 MB of RAM plus 8
MB (or mo re) p er user. We' ll likely see
qu ad- CPU se rvers w ith 1 GB of RAM to
support 50 to 100 people.
Terminal Server is optimized for 32-bit
applications. Using DOS and 16-bit apps
is m emory-intensive and w ill degrad e
performance. Also, a single se rver fai lure

plCAsso Paints Mac and Unix Windows

C

itrix extends terminal support to DOS, Mac, and Un ix c li ents through p lCAsso, a
WBTS companion based on the com pany's patented Intelligent Console Architecture
(I CA) protoco l. ICA has already been implemented in a number of netw ork te rminals, a
W eb browser snap-i n, and a stand-alo ne client. W ith plCAsso, clients can access t he
W indows terminal server via the T-Share protocol, w hile other platforms use ICA for client
to-se rver communicati ons. plCAsso also has an optional Load B alan c in g mod ule and
enhanced suppo rt for c lient-side reso urces, letting users print to a loc al prin ter.
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wi ll affect many users. M any organiza
tions wi ll need pICAsso's Load Balan cing
option to provide continuous availabili
ty fo r mission-critical applicati ons.
We tested beta co pies of W BTS and
pICAsso and h ad clients hooked to th e
server 5 minu tes after installation. We
used PC clients plus Wyse and N eoware
terminals. Both packages showed impres
sive performance and should serve many
orga nizations handily. Indeed, fo r many
NT administrators, the challenge will not
b e choosing t o implem ent W BTS but
fin ally admitting that the mainframe fo lks
had a good thing going! Iii

plCAsso (Price : to be det ermi ned)
Citrix Systems, In c.
Fort Lau derd ale, FL
954-267-3000, ht tp://w ww.cit ri x.com/
Enter HotBYTEs No. 1060.

Morgan Stern is a network consultant in Boston
and the coauthor of NT Enterprise Network
Design (Sybex, 1997). H e can be reached at
morganst @world .st d.com.
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NetWare S's native TCP/IP and Java support fill in the missing
links in Novell's Internet strategy. By James E. Gaskin

NetWare Enters the Nineties
hink of NetWare as a 1970s
VW Beetle- solid, re liable,
and everywhere. Now, with
NetWare 5, Nove ll plans to
retool that Beetle into a Porsche. Novell
is making it easier than ever to use TCP/ IP
for all network client communications,
and Java support explodes all over this
current beta version, which is code-named
Moab.
T he graphical sp lash screen on the
server may shock those who, familiar
with NetWare, expect an aging charac
ter-based menu system in shades of blue,
yellow, and white. Even more radical is
the X Server Graphical Console. Clicking
on the Novell button on the task bar opens
a menu offering App lets, Background,
and Exit GUI. Applets offers standard
Unix tidbits like a clock and a wireframe
box, written in Java. The server includes
dozens more Java sample applets along
with necessary libraries for programmers.
Deve lopers, increasingly p ut off by
Novell's clunky NetWare loadable mod
ule (NLM) application server, have flocked
to Windows NT. Moab's inclusion of NT
management too ls acknowledges NT as
the platform of choice for most network
management. Novell says it wants to

I!]

TECH

FOCUS

Novell's IPX was based on the best protocol
available at t he t ime of Xerox Network
Services (XNS), before TCP/IP's acceptance
made IP th e network protocol of choice.
Untying IPX from the NetWare server soft
ware came first, starting when NW 3.0 was
rewritten in C in 1989. Client software
started the move with the NEDC software in
NW 3.0 on through th e virtu al loadabl e
module (VLM) clients ofearly NW 4.x, and
separated totally with the latest Client32
versions released with this bet a version.
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Subnet addrns:

180.12.128.0

Subnet mask:

255.255.255.0

Subnet type:
DNS zone for dynemlc updete:

Domain name:

Novell.COM

Subnet pool 18ference:
Delautt OHCP SIM!r.

Comments:

DHCP_SJF·HUN

DHCP_SJF·HUN

Novell's new Java-based graphical interface to NetWa re 5 may
su rprise some, but it will simplify net work management tasks.
entice developers back to NetWare by
coating all server functions with Java soft
ware interfaces to simplify development.
Moab isn'tthere yet, but Java should keep
the most painful NLM problems out of
sight by the time NetWare 5 ships.
Traditional NetWare clients should run
reliably with NetWare 5. M y test server
worked for weeks without a hiccup while
plugged into an existing NetWare direc
tory tree. Though Windows 95 cou ldn't
see the new server, older DOS and Win
dows 3.1 clients could, as could the Net
Ware NT client software.
You can now choose T CP/ IP, !PX, or a
mixture d u ring installation, b ut the
mixture won't work with this re lease.
Windows 3.1 complained at the lack of
!PX when starting, bur connections to the
server worked well withou t IPX, includ
ing the Windows File Manager, which
happily displayed server directories.

***** Outstanding

Using TCP/ IP for NetWare client to
NetWare server communications also
means that client browsers work over the
internal network without needing the
Novell IPX to TCP/ IP gateway. Suddenly,
RATINGS
TECHNOLOGY
IMPLEMENTATION

* * * *
* * * *

NetWare is an intranet server system sup
porting every TCP/ IP client on the net
work, just like the press release promised.
W hen the final release (expected this sum
mer) supports both TCP/ IP and IPX clients,
Novell ' s NetWare will be back as the
world's most connectable network. Ii)
James E. Gaskin writes books about NetWare
and the Internet, including his latest, lntranet
Ware BorderManager (Sybex, 1997). You
can reach him at james@gaskin.com.
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Operating Systems
Sun's So ftware Suite is a scalable set of OS and application
components for hand-held and embedded devices. By Tom Whittaker

An OS for Information Appliances
s consumer demand for infor
mation access continues to
rise, technology companies
face the challenge of devel
oping operating systems that are ideally
suited for information appliances (IAs).
These are consumer devices that perform
only a few targeted tasks and are con
tro lled by a simpl e touchscreen inter
face or push buttons on the device's
enclosure. IAs can receive information
from networked or nonnetworked
sources: via modems, telephone lines, or
CD -ROMs (as shown at right). IAs must
use very little memory and processing
power in order to be affordab le so that
average consumers will adopt them.
Recognizing that the bills of materials
for !As must be as low as poss ible, the
Consumer Technologies Group (former
ly Diba, Inc.) at Sun Microsystems built
its software from the ground up. They did
this because pared-down PC systems
often include power-hungry interface
features and components that are unnec
essary in efficient IA designs. As a result,
Sun's IA software--called the Sun Infor
mation Appliance Suite-is compact,
open, and flexi ble. The software can be
adapted to run almost any consumer elec
tronics devices, such as Internet-enabled
TVs, Internet phones, vertical-applica
tion hardware, and more.

Open and Modular
Platform
The Sun IA Suite consists of four levels,
as shown in "The Sun Suite Levels" (see
next page). Each level uses an open AP!
that allows the system to be extensible
and portable. As a result, the IA Suite is
processor- and microkernel-indepen
dent, which gives manufacturers a vast
range of implementation choices. The
fir st and lowest level is the platform
implementation level. It consists of both
hardware and software components. The
by

0111

hardware components include a micro
processor, memory, and peripherals. The
software components include a micro
kernel, device drivers, and networking
protocol stacks.
Sun's pl atform imp lementation is
based on an open architecture that in
cludes no proprietary transport proto

microkernel, and the suite has been port
ed to a number of OS kernels, including
pSOS, Linux, Solaris, Windows NT, OS
9, and ITRON.
T he o perating system-specific (OSS)
interface handles application services that
are specific to the microkernel. The OSS
lets developers create low-level services

Anatomy of an lnfonnation Appliance
lnfonnation Appliance
Networked
device

lnfonnation
Software
updates

local
device

CD·ROM
DVD

An information appliance is a consumer device that's
optimized to perform only several specific tasks.
cols. This allows developers to port the
software to any real-time microproces
sor or micro kernel, and it enables cross
platform development. Sun has already
ported th e software to a numb er of
processors, incl udin g the Mitsubishi
M32RD, the Motorola PowerPC and
680x0, and the NEC V830 and V831.
The pl atfo rm impl ementatio n 's
portable microkernel is 80 KB and is mul
ti threaded, priority-based, and preemp
tive. It supports semaphores, message
queues, mutexes (murual exclusion flags),
multipl e timers, and events. It is written
mostly in C, with small portions-the
context-switching and interrupt ser
vices- written in assembl y langu age .
Note that the Sun IA Suite can run on any

for one microkernel and then move them
to other microkernels quickly and easi
ly. To do this, developers first port the OSS
to the target micro kernel, and then load
the recompiled and linked app lication
onto the IA for execution.
This leve l also includes Sun Service
Link, a mechanism that allows software
to be upgraded easily and quickly via an
Ethernet or modem connection to a Web
site. T hrough a point-to-point protocol
or the TCP/IP stack, upgrades and main
tenance are performed transparentl y,
without user interaction.

Foundation to Build On
The nextlevel is the Sun application fo un
dation. It can be considered a "virtual"
MARCH 1998
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OS that provides the basic software for
building IA applications. Developers write
directly to these APis to create customized
programs for new IAs or other appli
ances- such as DVD players or fax sys
tems-that don't require an extensive GUI
based application. If less customization is
required, developers can take advantage
of the architecture's application modules
and applications in the upper levels.
The application foundation consists of
graph ics and font libraries, an opaque
device library (ODL), and a system library.
All are written in C. The graphics library
provides developers with a set of software
functions for drawing and displaying
graphics, fonts, and images. It supports
various displays, such as VGA, LCD, and
TV, and includes 2-D drawing modules,
imaging and rasterizing functions, screen
and color controls, and JPEG and GIF
libraries. Developers can configure the
graphics library to support any display
type at any time.
The font library formats fonts for a
wide variety of possible displays, from
black-and-white to color, from NTSC to
LCD. It provides anti-aliased characters
for TV display and a variety of LCD and
monitor types.
The ODL uses anAPithat has one inter
face yet supports many device types. This
simplifies application programming
and lets developers easily substitute de
vices. It also enables IA applications to be
hardware-independent, since these APis
make the details of manipulating a
device's hardware "opaque" to the appli
cation. For example, the Sun Browser
appl ication can receive data from a
modem, CD-ROM, or server: It uses the
same ODL calls no matter the data deliv
ery mechanism.
The system library acts as the inter
mediary between an application and the
microkernel and helps make the applica
tions OS-independent. It does this
through a "generic" API that provides
access to basic system services, such as
memory management, error handling,
thread and state management, messag
ing, and real-time clock/time interface.
The most important of these services is
memory management, since many !As
have limited physical memory with no
virtual paging.

Modules and Applications
The third level consists of a set of Sun ap
plication modules that helps developers
46
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An OS for Information Appliances

Application
level

Browser

I Configuration

Mail

•
•

API

Sun application
module level

Sun Web module

Other

API

API

Sun Mail module

Sun Java module

Application foundation interface APls

Sun application
foundation level

Graphics/font libral)

Opaque device libral)

..-.... = --'..::..:;

""

Operating system-specific layer

I

Oevice
drivers

Network
protocols

Microkemel

System libral)

""
Sun Service
Link

Hardware

Each level further abstracts the IA's OS and hardware;
applications can be quickly ported or customized for new devices.
quickly create IA applications. Each mod
ule contains core pieces of software, writ
ten in C, that are common to many dif
ferent appl iance applications. Each
module works with different displays.
The Web module provides designers
with a toolkit for creating URLs and
making HTTP requests. This module
also parses HTML content and returns
HTML marks to the application pro
grams in a tree format, allowing design
ers to easily reformat the content. The
Sun Mail Modu le allows designers to
include multimedia e-mail in applica
tions. It supports Internet mail messages
using SMTP, POP3 , and IMAP4. Multi
media type and multiport document
handling is included, as well as a Multi
purpose Internet Mail Extension s
(MIME) engine for encoding and decod
ing character translation. Other mod
ules provide basic services such as GUI
widgets, telephony, real-time audio,
real-time video, and Java.
The end-user applications are at the
highest level of the Sun Information
Appliance Suite. They implement the tar
geted task that the end user operates to
obtain information . Sun has created
several complete turnkey applications
that developers can customize to bring

!As to market quickly. Some of these
applications include Sun Browser, Sun
Mail, Sun Configuration, Sun Telephony,
and Sun Address Book. These easily cus
tomized applications enable developers
to modify the underlying graphics and
personality of the base application to cre
ate unique versions for specific products;
for example, a developer might cus
tomize the Address Book application to
operate on a cellular phone.

OS for the Future
As consumer demand for easy access to
information grows, it will further pro
mote changes to information-access
devices. OSes for these devices must be
flexible, open, and modular, while offer
ing high-level, easily customized appli
cations. Sun has created such an OS,
which can be licensed today in its com
plete form or as individual components.
For more information, visit the Sun site
at http: //www.sun.com and request a
copy of the Sun technology white paper
entitled "Technical Architecture for the
Information Age." Ill
Tom Whittaker is chief scientist for the Con
sumer Group at Sun Microsystems. You can
reach him in care of editors@byte.com .

Networks
This object-oriented RPC architecture is built on
standards, yet it is extensible. By Paul Clip

DCOM: Microsoft Enhances DCE
nlike Java's remote method
invocation (RMI) or CORBA's
Internet Inter-Orb Protocol
(IIOP), the Distributed Com
ponent Object Model was not made from
scratch. Rather, Microsoft built DCOM,
introduced in Windows NT, upon an exist
ing standard called the Distributed Com
puting Environment. DCE, created by
heavyweights including IBM, HP, Sun, and
DEC as a cross-platform environment,
provides a common set of services such as
remote procedure calls (RPCs), naming,
thread management, and security.
DCOM is also called Object RPC
(ORPC) to indicate that it is an object-ori
ented extension of DCE RPC. In this arti
cle we will use the term DCOM more gen
erally to refer to the distributed version
of Microsoft's Component Object Mod
el (COM), which defines how compo
nents interact with client applications. As
such, DCOM builds on COM's strengths
to bring features such as location inde
pendence, language neutrality, garbage
collection, and component versioning to
distributed environments.
A component exports one or more in
terfaces. Each interface is essentially a
group of methods that the component
implements and clients may cal l. The fig
ure "DCOM Architecture" shows the dif
ferent invocation models. If a component
is in-process, a client invokes its methods
directly, as it would invoke functions in
a library. Otherwise, the client uses a
proxy to call remote components, inde
pendent of whether they reside on the
same machine or not. Each proxy has a
stub counterpart on the server side that
it communicates with to invoke a com
ponent's methods.

DCE RPC
DCE RPC is a complex RPC mechanism
with a wealth of capabilities . For data
marshaling, DCE provides the network

m

data representation (NDR), which sup
ports the encoding of arbitrary data types.
In the realm of security, DCE RPC offers
various levels of authentication, autho
rization, and message integrity. DCE can
be configured to use the host computer's
security mechanisms, hence the security-

transport protocols; three are common
to both. Each PDU consists of a header
containing control information (e.g., the
PDU's type and length) , optionally fol 
lowed by a body and an authentication
verifier, depending on the PDU type and
whether authentication is in use.

DCOM Architecture
Client

Server
Server process

Client process

~
~
The remote proxy and stub employ DisbiHrted
~ Eviranent (DCE) and aprotocol stack
(e.g., TCP/IP) to collllllicate usi1g the DCOM
network protocol.

COM1111-time

The local proxy
and stub collllllicate

usi1g DCEand a
lightweight procedln call

(LPC) layer.

COM nm-time
Security I DCE
provider I RPC

LPC

DCOMnetwork protocol

I

Interface

- -....·~ Cfient/sener co111111111ications
- -..·~ Internal eonmmications

DCOM lets clients transparently invoke
a procedure locally or remotely.
provider layer shown in the figure. DCE
also supports a number of protocols, both
connectionless (CL) and connection-ori
ented (CO). Perhaps most important,
DCE RPC has been in use for a number of
years and has proven its worth.
DCE RPC defines 20 different messages
(call ed protocol data units, or PDUs)
that are exchanged between client and
server. Some are specific to CL or CO

The figure "DCE RPC Messages" (see
the next page) provides a high-leve l
overview of the different PDUs, indicat
ing their origin and grouping them by
function . For brevity, only the connec
tion less PDUs are shown in their entire
ty. The most important messages are
shared between CO and CL protocols:
Request, Response, and Fault. A client
uses a Request to invoke a remote proMARCH 1998
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cedure call; the server uses Response and
Fa ult to return res ults or to return an
error, respectively.
In CL mode, clients send an Ack to ac
knowledge receipt of a Response PDU.
Servers send a Reject PDU to indicate that
a Request is rejected, and why. A Ping is
sent by a client to inquire about an out
standing Request. The server may reply
either with a Working PDU that tells the
client it is processing the Request or with
a Nocall message that indicates it has
not received the Request or that some of
its fragments have been lost.
A client can cancel an RPC by sending
a Cancel PDU, to which the server replies
with a Cancel_Ack. When a message is
too long to be sent in its entirety, both par
ties may send the Fack PDU to acknowl
edge receipt of a fragment of a Request
or a Response.

DCOM : Microsoft Enhances DCE
To improve performance by eliminat
ing unnecessary network activity, DCOM
combines multiple Add Ref calls to incre
ment the reference counts of different
interfaces by arbitrary amounts. Rel ease

programmer from dealing with concur
rency issues, possibl y resulting in sub
optimal performance. The multithread
ed model a ll ows various threads to
invoke an o bj ect's methods simultane-

DCE RPC Messages

DCOM and Performance
Alth ough DCOM uses DCE as its RPC
mechanism by default, much of DCOM
can be overridden and customized. For
instance, an application might not us e
NDR and instead handle marshaling on
its own. Or it might not use DCE at all and
provide its own RPC mechanism. This can
be very useful to wrap legacy system ser
vices inside a COM component.
To reduce method invocation time,
DCOM provides ways for components to
copy their state to the client side, there
by eliminating network communication
overhead on calls. Objects can even han
dle some operations on the client side
while forwarding others to the server for
further processing. For example, a com
ponent cou ld cache a subset of a SQL
query result, then incrementally fetch
more rows if and w hen required.
As with other distributed systems,
garbage co ll ection is a thorny issue :
When does a server garbage-collect one
of its objects, and how can it be sure no
more clients are using it? DCOM solves
this problem in two ways: reference
counting and pinging.
Every time a new reference (i. e., an
interface) to a component is obtained, the
client calls DCOM's Add Ref method to
tell the server to increment the r efer
ence count for that object. When the
client no longer needs the interface, it
calls the Release method, which causes
the server to decrement the reference
count. A component with a count of zero
can then be garbage-collected.
48
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Messages are exchanged through protocol data units (PDUs)
that contain control, data, and security information.
calls are also combined. In add ition, a
proxy defers releasing an object's inter
faces until all local references to those
interfaces have been released.
No reference-counting mechanism is
impervious to clients crashing and not
re leasing their interfaces properly. To
address this situation, DCOM uses a
sophisticated pinging technique (unre
lated to DCE's Ping PDU) th at not only
sends pings on a computer-ro-computer
basis (instead of object-ro-object) but also
employs delta pinging to combine objects
into sets. This strategy reduces the size of
eac h ping message. For exa mple , 10
clients running on the sa me machine
using the same server component results
in only one ping-contain ing refere nces
to the 10 clients-not 10 individual pings.
Delta pinging further groups th e 10 ref
erences into a set tO eliminate the need to
include 10 client references at every ping.
DCE RPC specifies that RPCs be han
dled in arbitrary threads. COM provides
support for both single-threaded and
mu Iti threaded invocatio n mo dels. In the
former, COM serializes RPCs tO free the

ously. This requires the programmer to
use synchronization primitives to serial
ize access tO shared data, but it improves
call throughput.

More to DCOM
Although DCOM is still predominantly a
Windows standard, Microsoft's partners
are busy porting it to other platforms,
such as Sun's Solaris and IBM's 05/390.
DCOM's DCE foundations greatly facili
tate this work since DCE has been wide
ly ported. In an effort to move DCOM
into the Java space, Microsoft's Java vir
tual m ac hin e incorporates the necessary
capabilities for Java classes tO access or
become COM components.
Microsoft will be extending DCE RPC
in NT 5.0 to enable clients to make asyn
chronous RPC calls. Further out, Micro
soft' s announced COM+ will substan
tially enhance COM by making it easier
to use and more powerful. Iii

Paul Clip (paul@clip.org) is an IT consultant
at Sapient Corporation's San Francisco office.
He focuses on object and Web technologies.

CPUs
The Mips processor architecture offers you ways to extend
computing power for custom applications. By Reynaldo Archide

AFlexible CPU for Digital Cameras
he M ips microprocessor ar
chitecture offers a number
of major designer benefits,
among them, flexibility. You
can use its flexible architecture to par
tially customize the CPU core. Also, four
coprocessor interfaces let you accelerate
the core's computing power via tightly
coupled, special-purpose processors.
These capabilities were especially valu
able in the design of LSI Logic's CW4003
RISC processor. It represents the CPU in
a system on a chip, the DCAM-101, that's
the heartofLSI's digital camera (DCAM).
The CW4003's core is a derivative of
the Mips R3000 architecture, with two
additions : a multiplier-arithmetic bolt
on (MABO) unit and the use of the copro
cessor 2 (CP2) interface to build a high
speed pixe l processor. The DCAM-101
provides interfaces that support various
peripherals, further simplifying a DCAM's
overall design and reducing its cost.

DCAM Close-Up
The DCAM-101 consists of modules that
implement the CW4003 processor core,
the peripheral controllers, and a host of
device interfaces. (See the figure "Digi
tal Camera Processor.")
Some of the modules provide inter
faces to the major DCAM subsystems: a
serial interface for connections to desk
top computers, a PC-ATA flash-memory
interface for image storage, a charge-cou
pled device (CCD) interface for image
capture, a JPEG compression / decom
pression unit, and an NTSC / PAL unit. This
last module implements a 4-2-2 encoder
input format and contains 10-bit pro
grammable-video DIA converters (DACs)
that generate S- and composite-video
output for use on TV.
Other modules supply the signals and
control for system parts: a bus interface
unit (BIU) that handles external static
RAM (SRAM) and DRAM , a DMA con-

trailer that moves data throughout the
chip, and power management circuitry.
The CPU module contains the 32-bit
CW4003 processor, the internal BIU, a 2

ing, and runs a subset of the Mips-11
instruction set.
A new wait-for-interrupt (WAIT!)
instruction ha lts the core and keeps it

Digital CameraProcessor
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The Mips R3000 a rchitecture lets the CW4003 core support
special coprocessors and a slew of device interfaces.
KB instruction cache, a 1-KB data cache,
2 KB of du al-ported SRAM, a pixel-pro
cessing accelerator (PPA), and the MABO.
The processor core essentially controls
the flow of data through the hardware
processing stages. It operates between 0
and 54 MHz, performs any load schedul

from executing instructions until an inter
rupt is observed. This wait state dramat
ically reduces power consumption.
The MABO unit adds fast integer mul
tiply instructions to the CPU core. When
the core detects a multiply instruction, it
is forwarded to the MABO, where it is
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executed. The MABO instructions include
six multiply instructions that perform
operations on unsigned and two's com
plement 32-bit numbers.
Besides multiply instructions, the
MABO also executes the Mips divide
and divide-unsigned instructions. All
MABO instructions are pipelined, and its
pipeline runs independently from the
processor core pipeline.
The SRAM implements a direct-mapped
architecture, where one memory address
corresponds to one location in the cache.
Because the SRAM is dual-ported, this lets
the CW4003 and the DMA controller ac
cess it simultaneously.

A Flex ible CPU f or D igital C ame ras
CCD image data. You begin by moving a
CCD data block into SRAM, where it is
transferred to the PPA. The CPU, PPA, and
MABO (which executes single-cycle mul
tiply/accumulate [MAC] instructions) run

Digital Camera System

ent types of displays and edge enhance
ment. The pixel-processing algorithms
that were developed for this DCAM appli
cation are implemented via five dedicated
hardware instructions (e.g., color plane

.---------~ PC
Host
TV
Color

LCD
screen

Digital Camera Overview
The figure "D igit al Camera System"
shows how the system on a chip works.
It connects to a CCD daughtercard that
contains the DCAM lens, CCD array, and
AI D converters (ADCs). The DCAM lens
focuses an image onto the CCD, which is
an array of photosensitive diodes. Each
photodiode has a green, red, or blue fil
ter, which causes it to respond to differ
ent ranges of the optical spectrum. The
CCD and its associated circuitry construct
a digital representation of the image.
When you snap a picture, the CW4003
reads out the light level of each pixel into
SRAM. It uses the PPA to produce a 24-bit
per-pixel color image. You can display this
image on an LCD or TV. You can also
JPEG-compress it for storage in non
volatile memory. The image shown on
the LCD is stored in flash memory as soon
as you take a picture.
The DCAM chip provides the DCAM
with three modes of operation: Finder,
Capture, and Display. Finder mode is
used when you scan the environment.
While you pan the DCAM, it processes the
data captured by the CCD into an RGB
format and presents it on the LCD.
As soon as you take a photo, the DCAM
goes into Capture mode. The chip's oper
ation and data flow are similar to those
ofFinder mode. However, the final image
is JPEG-formatted, compressed, and
transferred to flash memory. Display
mode lets you view stored pictures. The
DCAM retrieves an image from flash
memory, uses the JPEG engine to decom
press it, and maps it to the LCD or TV.

Making Picture Perfect
Acquiring an image with good color
fidelity requires substantial processing of
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LSI DCAM-101

0 A/D comerts (ADC) tnnfonns i&bt irtensity

from CCD picbn elements to didlal vBles.
$ CCD irterface motie reads in the didlal values
(pixels).

Memory

--------•subsystems

8 In Capbn mode, the CPU and PPA c:onvert

(RAM, DRAM,
SIAM/flash)

the image and forward it to the JPEG qine.

0 The JPEG en&iie converts and compresses
the image, and sends it to the PC-ATA module,
wlich stores the image in memory.

0 In the r11t1er mode, the CPU and pixel-processing
0 In Display mode, the PCA-ATA modiJe rebieves
accelerator (PPA) c:onvert the pixels into a24-bit
the image, the JPEG qine decompresses it, and the
image and a4IJSt the colors an the camera's LCD
CPU/PPA converts It for clsplay on the LCD scrtelL
screen.
The DCAM-101 implements most of the camera's
functions and controls on a single chip.
software algorithms that process the pixel
data.
The PPA performs the heavy-duty pro
cessing that converts the CCD data into
either an appropriate RGB image (for dis
play on the DCAM's screen) or YCbCr
image (for JPEG compression) . The PPA
first expects the CCD image to use a mo
saic of colored dots arranged in the Bayer
pattern format. As shown in the figure,
it consists of alternating green-red and
blue-green lines.
The pixel color-processing operation
is segmented into preprocessing and post
processing stages. In the preprocessing
stage, the PPA interpolates green pixel val
ues by subtracting the green value from
the corresponding red and blue values.
In the postprocessing stage, it filters the
red and blue values, and adds the green
value back in.
The PPA then does the color-space con
version that compensates for the differ

separation and pixel subsamp ling) that
significantly accelerate the interpolation
process.

The One-Chip Solution
The simple act of taking a picture on a
DCAM creates a lot of data traffic and
requires great processing power
enough to perform complex color-space
conversions and data compression/
decompression at near real-time rates.
Through the Mips architecture, LSI was
able to add custom coprocessors and cus
tom instructions to accomplish this task.
The DCAM-101 does all this, while reduc
ing the price of a cost-sensitive consumer
product by providingglueless support to
various DCAM subsystems. Ill
ReynaldoArchide is a project engineering man
ager for microprocessorcores at LSI Logic. You
can contact him via the Web page at http://
www.lsilogic.com .
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Okay, here's a test . Which wou ld you rather have - a
general purpose microprocessor that runs Windows®? Or a
Windows Microprocessor?

That bri ngs your 180 MHz and 200 MHz desktops
down into the sub-$1000 range . And puts yo ur
notebooks hours ahead of the competition.

Wh at 's the differen ce? The WinChip C6 '; by Integrated
Device Technology, was born and bred with a pure-and
Designed for simple RISC architecture optimized specifically
for Windows desktop and mobile applications.
;:::i
Instead of flabby, wasted logic, IDT WinChip C6 is
. bu lging with muscu lar Level One cache to accel. :;:~
M icrosoft" erate the most often- used instructions. So IDT
Windows'95 WinChip C6 delivers 200 MHz MMX'" performance
running Windows software - at a fraction of the circuitry, power,
heat and cost of Pentium®-class general purpose processors.

All on th e Socket 7 infrastructure. All 100% appli
cations compatib le with Pentium w ith MM X
Technology. Microsoft® Certified for Windows 95.
And XXCAL Platinum Certified for compatib ility with other
major x86 operating systems, network environments and
software applications .
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For Windows business applications, WinChipoffers
comparable performance to Intel Pentium wrth
MMX Technology, AMD-K6 and Cyrix 6x86MX~
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So, which processor would you rather have? For today's
value-conscious business and home markets , the Windows
Microprocessor is a bett er answer. To learn more , vis it
www.winchip.com .
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Smaller die area means lower production
cost , lower power consum ption and
heat dissipation.

WinChip delivers the highest Winstone rating
per square millimeter of die area among
Pentium-class microprocessors.

Enter HotBYTEs No. 125 at http ://www.byte.com/hotbytes/

WinChip runs cooler and thus more reliably
than others, extending battery life for
mobile users.
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Then THINK about this: many RAID storage vendors list the same
features, but not all companies implement those features in the
same way. Before you purchase a RAID system, ask each vendor
how their products provide the following features ...

@

Given Ultra SCSl's cable length restrictions, can the system maintain

@

Does the system support the new higher performance 10,000 RPM ro
and vibration requirements of these higher performance drives?

@

What if I need to reconfigure or add more storage capacity to the RAID

@

Does the system include free storage management software? If so, do~
Does it include a common GUI interface to configure and manage · ·• - - ·

@

Can this system be upgraded to future technologies such as

Programming
You can use Java's run -time error checking to
improve a program's performance. By David Orchard

Better Performance with Exceptions in Java
n exception is a special con
dition, usually an error, that
interrupts the normal flow of
program execution. You're
probably all too familiar with processor
exceptions, where a desktop computer's
CPU detects a situation-such as a refer
ence to a nonexistent memory address
that it can' t recover from. But a few pro
gramming languages provide the means
of detecting and responding to certain
type of exceptions.
W hy support exception h andling
when most function calls return error
codes? Exceptions are an improvement
over the use of return codes in two key
ways. First, they provide a forma l mech
anis m that generates an error condition
and passes it to an error handler. Second,
since they separate error handling from
the regular fl ow of program operation,
they let yo u consolidate all the handlers
within one section of a program rather
than strewing them about.
Java's exception mechanism provides
a powerfu l means for asy nchron ously
transferring program control outside of
a method. In this article, I'll show how
to use this feature to improve the perfor
mance of certain operations.

Taking Exception
In Java, yo u create an excepti on with
the throw keyword. As the word throw
implies, once an error occurs, the pro
gram's flow typically jumps to another
method far, far away fro m the origi nal
one. The th row keyword creates an ex
ception object, which contains informa
tion that's passed to a catc h block.
The catch keyword specifies the code
sections that execute when a particular
exception happens. Put another way,
the catch block contains the exception
handlers. Since th row creates an object,
yo u can throw distinct exception classes
in response to different error conditions.

Only the method whose class matches the
exception object's type executes in the
catch block.
If the method contain ing the th row
statement doesn't have a cat ch block,
Java throws the exceptio n to the calling
method. If this method doesn 't have an
exception handler for the exception type,

Exit Array on Exception

method returns. This includes any re 
turn statements with in an d without
catch blocks and th row statements. Col
lectively, these code sections are known
as the t ry /catch/finally statements,
which are often abbreviated as the try I
catch statements. A code fragment rep
resenting all these keywords and blocks
is shown in the text box "Code Gallery"
on page 54.

Run-Time Exceptions

Java run-time

envnnment

Valid

Java's built-in boundary checking
lets you easily exit an array.

it's thrown to its calling method. This act
of passing the exception up the call stack
ensures that, at some point, a method
deals with the problem.
In situations where you want to limit
the t h r ow to handlers within the method
that caused the exception, yo u use the
t ry keyword . For example, a custom 1/0
method might require special handlers
that deal with unusual conditions. This
try block contains the methods that cre
ate-either accidentally or by design
exceptions, fo llowed immediately by its
catch block of handlers.
The f i na 11 y keyword completes the
description of exception handling in Java.
A f i n a 11 y block specifies a section of
code th at always executes before the

While the Java compiler tries to catch as
many errors as it can, most errors don't
show up uninvited until a program runs.
Java has many built-in exception classes
that handle a variety of errors. The base
class is Run t ime Except i on, which han
dles most exceptions created by program
ming errors. Some of the exception types
that Runtime Except i on handles include
sanity checks on array and vector access
es, casting a class to the wrong type, and
reading and writing from streams.
If your application does many of the
preceding operations repeatedly and per
formance is a concern, consider replacing
the error-checking code with an excep
tion handler. Befo re firin g up that code
editor, you must first determine the cost
ofa try I catch block without the catch
being executed. This shows yo u whether
the cost of using such blocks can actual
ly boost performance.
Compare th e following two code sam
ples, both of which use a loop.
Loop with error checking:
for( inti =O ; i < 2000 ; i++
{

message= String . val ueOf( i ) ;
)

Loop with exception handling:
for( inti = O; i < 2000 ; i++
{

t ry
{

continued
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message= Str i ng . valueO f (i );
)

Code Gallery

ca t c h ( Except i on e)
{

System . out . print l nC "Should
not be pri nted" );

Sample try/catch/finally statements

Public cl ass te st
{

public void aMeth odCl
{

Both of these loops yield almost iden
tical benc hmark times using ]DK 1.1.3
on a system that has a 133-MHz Penti
um and 48 MB of RAM, running Windows
NT 4.0. (Since Java implementations are
constantly updated, your mileage may
vary.) This means that the try I catch
clause takes time only when the catch
statement executes. It's this feature that
leads to the significant performance im
provement of replacing array bounds
checking with a t ry I catc h clause.
I also tried this code using Visual J + +
1.1 under NT. The results were complete
ly un expected : The Jview benchmarks
resulted in a 15 percent performance deg
radation when using try/catch state
ments . Apparently, try I catch state
ments under Microsoft's virtual machine
(VM} exact a substantial overhead. But
I'll press on, discussing the use of ]DK
1.1.3, assumi ng that not all Java develop
ers are targeting the Microsoft VM.

Improvement by Exception
The traditional way to access an entire
array is through a for loop. By slightly
altering the fo r loop syntax, yo u can
improve code legibility and performance
all at once.
My test case was an array operation on
integers. Both code fragments are shown
in the text box at right. First I loo p ed
through a 2-million-element array, set
ting the values to the index. (The initial
for loop code is in the section "Loop with
bounds check.") For comparison, I de
leted th e bounds check and encapsulat
ed the for loop in a try/catc h state
ment, as shown in the section "Loop using
exception." The second implementation
yields a staggering 30 percent to 40 per
cent speed improvement usingJDK 1.1.3
on the same hardware configuration.
Why is this so? I let Java's j ava . l ang
.Arr aylndexOutOfBoundsException
handler break the thread of execution out
of the loop while eliminating any bounds
checking code and its overhead. The fig
ure on page 5 3 shows the execution flow.
This example can boost the performance
of applications that are processing large
54
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try
{

// Norm al method ca lls and process i ng
ca tch ( myException me)
{

// Catch my Exceptio n and handle co ndit i on
ca t c h ( Exception El
{

II Ca t ch a l l Except i on s e xc ept my Ex cept i on
)

fi na 11 y
{

I I code that must al ways be executed

Loop with bounds check

int anlnt[ J =new in t[2000000 J ;
fo r ( i n t i = 0 ; i < an I n t . l en gt h ; i ++ ) I I Li mit t es t i n " for "
{

anlnt[i] = i;
}

Loop using exception

i n t an Int[ J = new i n t [ 2 00 0 0 0 0 J ;
try {
for( inti =0;; i++) // No lim it tes t he re
{

anlnt[ i] = i;
}

catch (A rray !n dexOu tOfBo undsException e)
{ l // When we get here . we ' r e out of the loop

data arrays, such as algorithms th at dis
play or modify text or images.
But using exceptions is not a panacea .
When I tried the improved code with the
Microsoft VM, it yielded a 30 percent to
40 percent speed reduction . Obviously,
the Microsoft VM handles exceptions
differently than Sun's VM. While using
exceptions can dramatically improve a
program's performance for certain oper
ations, it does so only with specific imple
mentations. The situation is exacerbated
by th e fact that users can be runnin g a
medley of OSes, Java VMs, and browsers.
If this statement appears to make the

task hopeless, remember that as good as
Java is as a client-side language, it's a fab
ulous server-side language. For server ap
plications, you can be certain of the Java
VM that's running and tune your code ac
cordingly. If you're usingSun's JDK, you
should be able to achieve significant im
provement in array-access performance
by replacing bounds checking with ex
ception handling. Iii
David Orchard is a technical architect at the
IBM development center in Vancouver, Brit
ish Columbia, Canada. You can contact him
at orchard@pacificspirit.com .

Databases
Based on object-oriented standards, this language supports
complex data types and distributed computing. By Daniel Evans

The OQL Standard Emerges
• • ••

e are now witnessing the ad
vent of the next major wave
in client/server computing.
This change is the result of the
convergence of distributed computing,
object technology, and the Internet.
At the heart of this new paradigm is a
simple yet powerful query language de
signed for managing data objects, called
Object Q uery Language (OQL) . Defined
by the Object Database Management
Group (ODMG) industry consortium,
OQL is a superset ofthe SQL-92 query lan
guage. OQL is designed to leverage ex
isting skills and knowledge while inte
grating support for industry-standard
object models, such as the Object Man
agemen t Group's (OMG) object model.

The OQL Application Architecture

These partition
theapptication
intolayers of
public interlaces.
They insmate it
from changes in
thephysical
implementation
of other layers.

Two Forces
Two important market forces are driving
the emergence of OQL as the standard for
executing queries on objects: the need to
manage complex data and its relation
ships, and the move to distributed object
applications. I'll examine each of these
forces in turn .
The first springs from the changing
nature of data itself. While the quantity
of data stored in re lational databases has
grown rapid ly over the past decade, the
explosion of complex data within cor
porate application environments is even
more remarkable. Much of this data ex
hibits complex structure, such as spatial
and multidimensional data, project plans,
compound documents, and CAD designs.
The growth of the Internet has only inten
sified the use of such data, since organiza
tions deploy multimedia content on it at
an ever-increasing pace.
To manage these data types, the ODMG
OQL environment offers a number of
object-oriented features. Using standard
programming interfaces, you define new
types of data obj ects and their related
built-in operations (i.e., methods). You

Using a variety of protocols, OOL provides transparent
management of complex data objects.
can invoke these operations within stan
dard queries and execute them under the
control of a query optimizer.
The second force is the resu lt of tradi
tional two-tiered client/server applica
tion architectures giving way ton-tiered
architectures. This move toward distrib
uted object applications is re lated to a
more fundamenta l shift toward object
oriented computing in all stages of the ap
plication life cycle.

Object Roots
To meet the needs of distributed object
app lications, the ODMG OQL environ
ment embraces the best techno logies
available within the industry, including
the fo llowing:
• An Object Model (OM ), based on the
OMG object model.

• An Object Definition Language (ODL) ,

based on the OMG Interface Definition
Language (IDL).
• An Object Query Language (OQL), based
on the SQL-92 query dialect.
• An Object Manipulation Language
(OML) , defined

by bindings to object-ori
ented (OO) languages, such as Java, C++,
and Small talk.
By building on the existing OMG ob
ject model and IDL, developers can stay
within a single object model for object
programming, object messaging, and
object management. The ODMG OM and
ODL provide a consistent object model
and definition language for mapping ob
ject schemata to data in other environ
ments, such as object DBMSes, relation
al DBMSes, and object request brokers
(ORBs), as shown in the figure "The OQL
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Application Architecture" on page 55.
Since OQL builds on the SQL-92 query
standard, it lets developers leverage exist
ing programming skills. Because OQL
uses the OMG object model, the integra
tion with 00 programming languages
and ORBs is seamless, allowing OQL state
ments to be invoked within these envi
ronments. Conversely, OQL can directly
invoke operations within other object en
vironments.
Because OQL is based on 00 program
ming language standards, developers can
implement direct and transparent data
base interfaces for applications. This en
ables client- and server-side application
logic to be implemented in a portable and
nonproprietary manner instead of using
a DBMS-specific stored-procedure lan
guage or database AP!.
A current trend indicates that vendors
will standardize on ODMG as a single and
consistent environment for accessing re
lational and object data alike. A recent
example includes JavaSoft's announce
ment to support the ODMG standard as
the common object-relational mapping
above the Java Database Connectivity
(JDBC) API layer. A few vendors are also
providing Java and C++ developer tools
that transparently support relational and
object database systems.

OQL Client Connection" below.
The second way to access OQL is by
using Common Object Request Broker
Architecture (CORBA) application con
nections. A new generation of object-ori-

Ways to Connect
There are at least three ways in which
OQL can be accessed from client appli
cations. The first is to use ODBC or JDBC
client connections to converse with OQL.
A client app li cation connects with the
server using ODBC and sends SQL com
mands, which are directly mapped to
OQL commands . On the server, a dis
patcher process receives the connection
request and transfers it to the first avail
able OQL server process, which provides
service directly to the client until it dis
connects.
Relations are derived from objects by
the generation of a tabular view of object
schemata. Queries and update statements
are processed against this view and trans
lated into equivalent OQL query opera
tions on native object data. Each class is
mapped into a relation; atomic attributes
of the class definition are mapped into
the corresponding SQL atomic columns;
and attributes referring to objects and
one-to-one, one-to-many, and many-to
many relationships are translated into
foreign keys, as shown in the figure "An
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namic Web interfaces can be combined
with object messaging and OQL queries
to provide high-performance transac
tional applications. Queries are request
ed using an OQL command embedded

An OQL Client Connection

Order
ord #

.·:

Customer

I

Order-Part

I

Part

name

address

ord-key

part-key

name

desc

price

Through OOL, relational views are derived
from underlying object classes.
ented tools leverages the capabilities of
CORBA, giving clients a way to commu
nicate easily with server-side resources
using object messaging. Object messag
ing offers more flexibility to scale or par
tition distributed resources, making itthe
communications mechanism of choice
for building distributed applications.
In this technique, OQL is defined as the
query language within a CORBA service
called Object Query Service (OQS) . This
is a set of interfaces that map directly to
OQL queries. Using OQS, an application
executes standard OQL queries against
collections of CORBA objects, indepen
dently of their physical location and stor
age mechanism.
Non-object-oriented data and legacy
applications can be integrated using an
implementation approach called "wrap
p ers, " which hide legacy data behind
CORBA !DL object interfaces. These so
called wrapped objects then participate
in distributed applications the same way
that other CORBA objects do, using mes
saging and OQL-based query services.
The third means of accessing OQL is
through HTTP/ HTML Web connections.
A rising percentage of new applications
requires Internet-based data access. Dy

in URL links, which are sent to a gate
way OQL process via an HTTP server. The
query results are dynamically generated
as HTML pages. The resulting pages can
contain references to other objects (i.e.,
composite objects) that in turn contain
other embedded OQL query links as URL
addresses.

The Object Advantage
Application portability is a central con
cern within the design of any applica
tion system. Rather than inventing pro
prietary extensions to SQL to define and
manipulate objects, OQL complies with
industry standards defined by SQL, the
OMG, and the ODMG. Support for ODBC,
CORBA, and HTTP connections provides
plug-and-play access for productivity,
query, and development tools.
OQL's fundamental principle of deriv
ing relations from objects, rather than ex
tending relations to provide partial object
support, yields significant advantages for
users in performance, scalability, capabil
ities, and adaptability to change. Iii
Daniel Evans (Denver, CO) is product man
ager for object technologies at Unidata. He
can be reached at daniele@unidata.com.
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Just Got Easier
NEW! On Screen Management
The only KVM switch with the power and fle xibility 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 easi er than ever. Pop-up menus make it simple to name,
configu re and select your attached servers on the fly.

Mu ltiple 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!
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Multiple Platforms
The 4xP is designed from the ground up to support multiple platforms: Mix and match PC, Sun, SGI,
HP 9000, Dec Alpha, RS/6000, and Macs -- control them all with a single set of peripherals.
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WEAVING

a BETTER
The features that made HTML
so popular are causing the Web
to fall apart. What's next?
By Scott Mace,
Udo Flohr, Rick Dobson,
and Tony Graham
• • •• e have a love/hate relationship with HTML We love
its easy learning curve and universaliry, but we hate
its easily broken links and limited formatting. We
love its simple and compact syntax, but we hate its
rigid formatting and inflexibiliry. To keep what we love and jet
tison what we hate, we've scripted it, sryled it, tabled it, and
framed it. Yet, after more face lifts and tummy tucks than an
aging Hollywood star, today's HTML is still just HTML. The
broken links and formatting problems are just warts and cel
lulite that won't go away.
It's time to find some new, fresh talent. Although you prob
ably won't discover them in the corner soda shop, a few new
stars are about to break onto the scene with names like Exten
sible Markup Language (XML), cascading style sheets (CSS),
and Dynamic HTML (DHTML). Each works on a slightly dif
ferent set of HTML 3.2's problems : XML on helping organize
and find data, CSS on Web page inheritance and presentation,
and DHTML on dynamic presentation of Web content. Aided
by the recent HTML 4.0 refresh, these new technologies will
beat back HTML's legacy of too many dead links, slow search
es, and static pages on today's Internet and intranets.
The bad news: At the time of this writing, browsers are
between generations, not yet fully ready to embrace these
new technologies and standards. But this lag may be just what
hatching standards need, giving developers enough time to
rethink the way their Web applications should work before a
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Today's Web:

Aless than useful browser ...

Animation or dynamic
content require a
flood of proprietary
plug-ins or the necessity
of loading Java.

Currently,
search
engines
look for any
possible
.__...,.,.
match, resulting in
irrelevant listings and
long waits. IA search
for chips may tum up anything
from potato chips to the home
page of a guy called Chip.)

" Chip"
.__ _.... Chartes
Jones'

homepage

... while IS workload increases

404
Not Found

Web sites with dynamic
content or clients that need
validated data require
browsers to be constantly
updated by the server.

Currently, updating different forms
of publishing (paper, Web, and
CD-ROM) requires that they
be exported and
refonnatted for each
type of media.

Web

1999 Web:

Browsers are doing their job better ...

WHAT'S COOL

~

........

Dynamic content standard-cascading style sheets (CSSJ and
Dynamic HTML (DHTMLJ-moves more of the processing for
animation and dynamic content to the
browser, which reduces the need
for plug-ins and will be much
quicker. Some clients
may use specialized
Extensible Markup
Language (XML)
browsers.
XML documents contain tags that pertain
specifically to the infonnation you are
interested in. You're able to navigate to
desired data more quickly, and when
entire industries agree on sets of tags,
search engines don't have to work as
hard, and results returned are consistently
relevant•

. . . while IS gets some help
With XML, centralized link
management can update all
instances of a URL by entering
the new site just once, because
aliases are used.

With XML data schemas
(e.g., Resource Description
Framework) more data validation
will be perfonned at the browser.
Dynamic content, too, will often be
browser-based.

Master
XML

All fonns of publishing can be done from
one master XML document using XML
tags and style sheets or Extensible
Style language IXSL).
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rewoven Web hits with full force, starting

XML in Action

at the end of this year.

Fixes on the Horizon
The fact that HTML has problems is hard
ly news (see "What's Wrong with HTML,"
below). N etscape, Microsoft, Macrome
dia, and a host of other companies have
invested considerable effort in fixing the
problems. We've all seen the results: pro
prietary HTML extensions, ActiveX con
trols, Java applets, and plug-ins that try
to work around HTML's weaknesses. But
these fixes all have problems of their own :
They're pro pri et ary, or the y r equi re
users to install an application extension,
or they're not completely supported by all
browsers.
This year we'll start to see open, stan
dard fixes to many of HTML's problems.
XML, DHTML, style sheets, a document
obj ect model, an d HTML 4.0 will create
standard ways to get around most of the
big problems we have with HTML today.
XML is probably the most notable. It's
already a standard ratifi ed by the World
Wide Web Consortium (W3C), and it rep

IBM's TaskGuide technology lets
technical writers and user-interface
developers generate "wizards"
task-oriented dialogs that guide
the user, automating the task-with
out writing code. The XML·based
system includes the option to ere·
ate a recursive document, a wizard
that builds another wizard. The fol·
lowing sample script defines a list
of TV programs to be recorded; it
generates the panel shown here.

<sguide>
<title>Edi tlist Example </tit le>
<panel name=programs ne xt=done no
i mage>
<p>Here ' s a sample editlist:<lp>
<editlist
name=prog ra ms
type- "progName(key), cha nnel
(format-i nt eger),start, end, speed "
he aders="Program Name . Cha nne 1 ,
Start Time.End Time. Tape Speed"
add=addProgram

edit=editProgram
delete=deleteProgram
separator='A
ordered
init="SportsCenter'A31'All:OOpm'
Al2:00am'A LP 'ASeinfeld'A6•
A9:00pm'A 9:30pm•ALP"A"
>Your Favorite Programs
<ledit l i st>
</pa nel>
<lsg uide>

What's Wrong with HTML

T

he main thing that has made
HTML so popular-its simple
syntax-is also what has turned it
into our biggest headache. Here
are the main trouble spots.

Link tracking. Web pages
move constantly, and Web
masters can't keep up with the
changing U RLs. Sure, there are
automatic link checkers that will
tell you when a link is broken. But
the real p roblem is that HTML
does not have the notion of a cen
tral link repository.
Syntax checking.
HTML obstructs validation
because it is not a rigid specifica
tion. Rather than checking docu
ments for validity, HTML browsers
specifically ignore syntax viola
tions to make the display process
more robust.

Extensibility. Because HTML
is not extensible, developers can
not create their own tags to reflect
their content's semantic relation
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ships. HTML extensions are either
proprietary features of the client
(which leads to "browser wars"
and unreadable documents) or
require approval by a committee.
They also fatten the specification
because they cannot be imported
as needed.

Structure. HTML lacks support
for structure, such as nested infor
mat ion hierarchies. Documents
are relatively flat, which limits
searching to full -text searches and
makes navigation cumbersome.
(Wou ldn't it be nice to have not
just "Back" and "Forward" buttons
but be able to traverse hierarchies
with "Up" and "Down"? To auto
matically create site maps and
tables of content? To "collapse"
a page, showing just headings?)

Content-awareness.
HTML searches have to look at all
the content of every page.
Therefore, they come up with too
many hits. This is because HTML
jumbles information and meta-

information. Style and logic are
hard-coded inside the document.
Different views and presentations
of the information (e.g., a large
print version) have to be generat
ed by the server. FancyfonnattiAg,
such as two-column text, requires
hacks by the content developer.
(Cascading style sheets are an
approach to solve this problem.)

Internationalization.
Support for special and interna
tional characters (particularly char
acters with 2 or more bytes and
mathematical fonnulae) is lacking
or, at best, inconsistent in HTML.
Where provided, it sometimes
breaks when changing platforms.

Data Interchange. Similarly,
HTML does not help with auto
matic, reliable data interchange.
Its markup controls the appear
ance of a document but does not
provide for tagged data fields.

Reuse. HTML makes it difficult
to reuse infonnation. For the same

data to be published on the Web,
printed as a catalog, and main
tained in a database, conversion
and sometimes manual reformat
ting is necessary. Worse, this has
to be repeated each time the infor
mation changes.

Dynamic content.

Today's
HTML-created pages don't let
you refresh the look of a Web
page - attributes like its color,
font properties, font size, or back
ground images-without loading
a new page or invoking Java. Any
data st ored in Java becomes
inaccessible from search en 
gines. For any number of rea
sons, Java l:lasn't proven to be a
panacea for serving up dynamic
Web content.

Object orientation.
Developers are hungry to seize the
power of object orientation.
Today's HTML tags don't map into
an object model that would allow
any part of a Web page to be treat
ed as an object.

Weaving a Better Web

Applications Wi II
Drive XML Acceptance
nee we have newly structured Web
documents powered by XML tags, how
will we share them and the data contained
within them? The unfolding answer appears
to be through metadata, as well as a host of
industry-specific applications, followed by a
surge of e-commerce and Electronic Data
Interchange (EDI) efforts.

0

Open Financial Exchange
http://www.onestandard.com
/developers_ofx_speclflcatlon.html
OFX is a framework for exchanging financial
data and instructions among financial insti
tutions and their customers. It allows institu
tions to connect directly to their customers,
without an intermed ia ry. OFX integrates
Microsoft's Open Fina nc ial Connectivity,
Resource Description Framework
lntuit's OpenExchange, and CheckFree's
http://www.w3.org/Metadata/RDF
electronic banking and payment protocols.
XM~s most important application will prob
OFX, which is based on SGML, predates
ably be the Resource Description Framework
XML and was at the time of this writing incom
(RDF), which will let applications describe
patible with XML, lacking end tags. Microsoft
to each other not only the data in each doc
says OFX will soon be based on XML.
ument but also new data fields and classes.
RDF defines relationships between XML XML/EDI
data otherwise left undefined, such as http://www.geodtles.com/
whether the data's position in a document is WallStreet/Floor/5815
important.
Electronic Data Interchange has for years
Netscape's Aurora, a future piece of the struggled to take existing paper documents
Communicator browser, reportedly will use exchanged between companies and auto
RDF to store bookmarks, mail preferences, mate them. XML just might make EDI fly.
and local file and channel identification.
XMUEDI is an effort to provide a standard
RDF consolidates several earlier, similar format for XML documents to describe dif
metadata syntax efforts, including Web ferent types of data-for example, loan appli
Collections, developed by Microsoft and cations, invoices, or health-care insurance
IBM ; Meta Content Framework, developed claims, with gateways to existing X12 and
by Netscape; and XML-Data, developed by EDI FACT systems.
Microsoft.
RDF benefits will include better search Open Software Description Format
engines; being able to describe the content http://www.w3.org/TR/
NOTE·OSD.html
and content relationships available at a par
Automatic
software distribution, like EDI, has
ticular Web site, page, or digital library;facil
itation of knowledge sharing and exchange; been around as a concept for years. OSD,
content rating for child protection and priva jointly submitted to the W3C by Marimba and
cy protection ; being able to describe collec Microsoft, is a set of XML tags for describ
tions of pages that represent a single logical ing software packages and their dependen
document; and being able to specify intel cies, and for dealing with software running
on multiple platforms.
lectual property rights of Web pages.
Channel Definition Format
http://pushconcepts.com/microsoft
.htm
Microsoft's proposed CDF is an XML appli
cation that allows Web publishers to control
push technologies. It has been submitted to
the World Wide Web Consortium (W3C) .
Among other th ings, CDF can be used to
specify channels, the information they pro
vide, and their update schedules. The hope is
that CDF will help make different push tech
nologies interoperable by doing away with
proprietary push technology: Using a CDF
compliant receiver, people could get content
from different, previously incompatible kinds
of sites (which also would have to comply
with CDF, of course).

wwwbytecom

Chemical Markup Language
http://www.venus.eo.uk/omf/cml/
doc/tutorial/xml.html
Chemical Markup Language (CML) started
out as a Standard Generalized Markup
Language (SGML) application but was
recently upgraded to XML. It describes mol
ecular and crystal structures, analysis spec
tra, and other chemical objects.
Mathematical Markup Language
http://www.w3.org/TR/WD·math/
MathML is an XML application for describ
ing mathematical expression structure and
content. It would properly display mathe
matical characters and equations within
browsers for the first time since the Web was
invented.

Cover Story
resents the largest departure for people
used to writing standard HTML. XML,
which defines document structures rather
than how a browser should display a doc
ument, will give Web developers a lot more
flexibility. It changes the way browsers dis
play, organize, and search information. It
could even make broken links a thing of
the past. There are rumors that the next
version of the Netscape browser (due this
spring) will be XML-compliant. Netscape
declined to comment. Microsoft has
already built an XML-compliant applica
tion with the Channel Definition For
mat. Expect some major changes in the
Web starting at the end of this year as sites
start using XML.
It is important to note that HTML and
XML are not competitors: They comple
ment each other. Browsers will be able to
process both, and future HTML standards
will likely allow mixing HTML and XML
in the same document.
For its part, DHTML aims to provide
richer graphics and data with fewer, faster
page downloads. In particular, it makes it
easy to present information differently
depending on user feedback. DHTML is
currently undergoing some standards
body fighting as Microsoft and Netscape
pitch their different flavors for ratification
by theW3C.
Style sheets enable you to create pages
that inherit properties from other pages.
Currently, CSS goes hand-in-hand with
HTML. It appears that XML, too, will have
style sheets, specified using the Extensible
Style Language (XSL).
W3C's Document Object Model
(DOM), now a draft recommendation as
part of the DHTMLspec, will allow HTML
and XML scripts, and other programs, to
access structured data under program con
trol. DOM also adds object orientation to
page layout and design. For examp le,
HTML elements appear as objects and col
lections that expose properties and meth
ods. Developers can use DOM and a script
ing language, such as JavaScript, JScript,
or VBScript, to manipulate the DOM and
achieve dynamic styles, content, and posi
tioning. Scripts can manipulate position
ing attributes to create animations on an
HTML page.
DHTML, and to some extent DOM, have
had a rougher birth than XML, with
Microsoft and Netscape taking radically
different tacks toward serving up dynam
ic content and defining Web elements as
objects. Let's take a closer look at some of
MARCH 1998
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New Tools for a New Web
ML-enabled tools will be the next big wave. More than 150 SGML
software packages will be fitted with an XML output filter within
months of the final adoption of XML 1.0. There will also be some XML
support for non-SG ML word processors-which makes sense as long
as they are capable of producing some kind of structured text. On the
receiving end, expect XML plug-ins for standard HTML-based Web
browsers, XML support via Java apps, as well as full-fledged native
XML browsers.

X

Adobe FrameMaker
Adobe is implementing support for XML in both FrameMaker and
FrameMaker+SGML, expecting to ship the XML-enabled versions in
the second quarter of this year.
In addition to creating structured XML documents, both FrameMaker
and FrameMaker+SGML can convert unstructured documents to
XML. In this case, they map paragraph and character tags to element
names. Adobe's current implementation creates a cascading style
sheet with each XML instance. XSL support, Adobe says, will be imple
mented •as the XSL specification becomes more stable."
ArborText Adept & Cedar
ArborText is a leading supplier of SGML software. The company's
Adept Series lets users create and maintain textual and document
information as reusable elements. It includes an interface for docu
ment management as well as Document Architect for handling DTDs
and style sheets. It was recently upgraded with XML capability.
In December 1997 ArborText previewed its Cedar project at the

these technologies that promise to revo
lutionize the Web.

XML: Bigger Than HTML,
Smaller Than SGML
HTML is based on Standard Generalized
Markup Language (SGML), a much larg
er metalanguage that predates the Web.
SGML specifies grammars for document
markup languages, and SGML documents
bring their grammar definition with them
in the form of the Document Type Defin
ition (DTD). DTD specifies tags used in the
document and the meaning of those tags.
HTML is a single SGML application- a
hard-wired set of tags. HTML 3.2, for
example, specifies about 70 tags and 50
attributes. Because HTML is a fixed,
nonextensible grammar, HTML docu
ments do not need to include the DTD. Its
fixed nature makes HTML easy to learn
and makes it easy to write HTML viewers.
It also means that it can be very difficult to
get HTML to do what you want.
The incredibly extensible SGML would
fix that particular problem, but SGML is
too cumbersome to learn and implement
easily. Instead of bringing all of SGML to
the Web, the World Wide Web Consortium
has proposed a thinner version: XML You
62
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SGMUXML conference in Washington, D.C. A downloadable beta
version should be available by the time you read this. Cedar "is focused
on the creation of style sheets based on XSL for XML documents."
ArborText was (with Microsoft and lnso) one of the three companies
that originally submitted the XSL proposal to the W3C in September
1997.
Grlfdoc+
Grif's Symposia started out as an HTML browser and editor, which
Grif codeveloped with IN RIA, France's national computer science
research institute. At the time of this writing, Grif was beta-testing
Symposia doc+, an intranet publishing solution that includes a WYSI
WYG authoring tool, a database publishing mode, and a graphical site
manager. A free evaluation version is available for downloading.
Microsoft Internet Explorer 4.0
Microsoft has been instrumental in the proliferation of XML so far, has
codeveloped some of the related standards, and has developed the
first public implementation of an XML engine, which is part of Internet
Explorer 4. Currently Microsoft is giving away a number of tools, includ
ing MSXM L, a validating XML parser written in Java. It checks for well
formed documents and optionally permits checking for validity. Once
parsed, the document is exposed as a tree through a set of Java meth
ods, which Microsoft is working with the World Wide Web Consortium
to standardize. These methods support reading and writing XML struc
tures, such as the Channel Definition Format (CDF), enabling devel
opers to build XML-based applications.

can think of XML as a kind of SGML Lite,
intended to bridge the gap between SG~s
richness and HTML's ease of use in Web
applications. XML is a metalanguage like
SGML, but while changes to HTML require
an update of the standard, XML is meant
to be extended. As soon as an extension is
specified within XML, it becomes univer
sally available.
At the SGMUXML conference in Wash
ington, D.C., last December, version 1.0 of
the Extensible Markup Language specifi
cation was issued as a W3C Proposed Re
commendation. Before that, W3C's XML
Working Group, chaired by Jon Bosak of
Sun Microsystems, had published several
working drafts, edited by Tim Bray (Tex
tuality/N etscape), Jean Paoli (Micro
soft), and C. M. Sperberg-McQueen (Uni
versity of Illinois at Chicago). Final
ratification of XML 1.0 was due for late
January.
XML was designed to be easier to use
than SGML. As Richard Light writes in
his book Presenting XML: XML offers "80%
of the benefits of SGML for 20% of its com
plexity." The XML designers tried to leave
out only those parts that are rarely used.
That turns out to be quite a lot: The XML
specification needs about 30 pages, com

pared to 500 for SGML. One objective of
the XML Working Group is that experi
enced programmers should be able to
develop an XML parser in a week. That
said, XML is a verbose format compared
to HTML, though compression features in
newer versions of the Hypertext Transfer
Protocol (HTTP) should ensure that XML
documents download efficiently over net
works.
What's the catch? XML is not compati
ble with today's HTML. For one thing, this
means you'll need to upgrade your HTML
browser to an XML browser. While SGML
tools can handle XML (see "New Tools for
a New Web," above), an XML tool will not
be able to read all flavors of SGML-and
one of those is HTML. That's because XML
uses a slightly different syntax than HTML
and enforces syntax rules more rigorous
ly. (See "The Power of XML Syntax," page
63.) HTML documents will require
changes, alb eit minor ones, to become
XML-compatible.
Why the changes? XML breaks the
bounds of HTML's fixed set of tags, letting
developers define an unlimited number of
tags to describe any data element in a
document. These data elements can be
nested hierarchies of information, orga
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The Power of XML Syntax
f you're familiar with HTML, you know that

I

it has a fixed set of tags that control the

appearance of information (things like font
names, styles, and sizes). In other words ,
HTML describes the presentation of infor
mation. XML, on the other hand, should de
scribe the data, ratherthan the formatting; an
external style sheet should control a docu
ment's appearan·ce. Tags can be application
specific or they can be imported from a pub
lic Document Type Definition (DTD) .
What all this means is that XML looks kind
of like HTML, but its function is drastically dif
ferent. The following example has tags for a
book's title, price, author, and so on, much
like fields in a database.

<ORDER>
<SOLD -TO>
<PERSON>< LASTNAME>Layman<I LAST
NAME>
<FIRSTNAME>Andrew<IFIRSTNAME>
</PERSON>
</SOLD -TO>
<SOLD-ON>19970317</SOLD -ON>
<ITEM>
<PRICE>5.95</PRICE>
<BOOK>
<TI TL E> Number , the Language of
Sci ence</TITLE>
<AUTHOR>Dantzig , Tobias</AU1HO R>
<!BOOK>
<I ITEM>
<ITEM>
<PR ICE>l2.95</PRICE>
<BOOK>
<T ITLE>Introduct i on to Objec
tivist Epistemology</TITLE>
<AUTHOR>Rand, Ayn </AUTHOR>
<ISBN>0-452-01030 -6</ISBN>
<!BOOK>
<!ITEM>

nized just as naturally as papers within file
cabinets. A valid XML document is one in
which these hierarchies are properly
defined and nested.
Declaring these tags and hierarchies at
the outset greatly reduces the amount of
procedural code a developer has to write
to create a structured application. The
downside: Developers can't embed any
XML tag in any order in documents. Fur
thermore, for the XML document to be
valid, each new tag must be included in a

<ITEM>
<PRICE>l2 . 95</PRICE>
<RECORD>
<TIT LE><COMPOSER>Tc haikovsky</COM
POSER>'s First Piano Concerto</TITLE>

<ARTIST>Ja no s</ ARTIST>
<!RECORD >
<I ITE M>
<IT EM>
<PRICE>l.50</ PR ICE>
<COFFE E >
<SIZ E>sma ll</S IZE>
<STYL E>ca fe macchiato</STYLE>
<!CO FFEE >
<I ITEM>
<!ORDER>
In addition to the fact that none of these
tags describes what the data w ill look like
when you view it (that's up to the DTD), there
are two other notable differences between
HTML and XML:
First, note that each tag has a matching
end tag (HTML is more lenient about this) .
Note also how elements are nested-an ele
ment may contain text and other elements,
but elements may not overlap.XML calls any
thing that appears between an element's
start and end tags the element's contents.
Second, XML documents should begim
with a declaration of the XML version being
used:

<?xml version="l .O"?>
This allows an XML "processor"-a kind of
parser-to automatically recognize the ver
sion of a document it receives and reject ver
sions it does not support. Unlike HTML
browsers, which simply ignore syntax they
don't understand, XML parsers can.reject
content.

OTO, which can be stored in a separate file.
(As a performance boost, a server can offer
up an XML document without its OTO, in
which case XML parsers can declare the
document "well-formed" without hav
ing to refer to the OTO.) If the tags aren't
embedded within each other properly, the
parser declares the XML document invalid.
All this validity checking is more work than
HTML, but it yields greater rewards.
The benefits of reworking documents
in XML are substantial. Because encoding
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Web content in XML makes the informa
tion's structure more accessible, it helps
search engines return more meaningful
results. (See "XML Namespaces," page 64.)
XML also introduces concepts that will
ease maintenance and make Web applica
tions more stable, including bi-direction
al and externally stored links. Web clients
can be more intelligent and take over tasks
that are currently handled by the server.

XML's Structure
and Language Elements
Although XML has many parts, you real
ly need to know about three in order to
understand how it works: the Document
Type Definition (OTO), XML's layout
language; the Extensible Style Language
(XSL), XML's version of style sheets; and
the Extensible Link Language (XLL), a sys
tem for handling links beyond HTML's
hard-coded, in-line hrefs.
DTD The Document Type Definition
specifies the logical structure of a docu
ment. It enables you to define the gram
mar of a document, which, in turn, enables
an XML parser to validate a page's use of
its tags (see "The Power of XML Syntax,"
at left) . The OTO defines a page's elements
and its attributes as well as the relation
ships among those elements and attribut
es. For example, the OTO can specify that
a list item can occur only within a list.
Ideally, the definitions should be ori
ented toward describing the data structure
associated with the application, rather than
how the data should be displayed. In oth
er words, define an element as a headline,
and let the style sheers and scripts define
how a headline should look. XML OTOs
are getting a running start by leveraging the
work done on OTOs for a range of appli
cations for SGML. (See "Applications Will
Drive XML Acceptance," page 61).
OTOs aren't mandatory. For simple
applications, developers need not build
their own OTOs (which is no mean task);
they can use predefined, public OTOs, or
none at all. Even if a OTO exists for a doc
ument, the parser may choose not to check
the document's validity against the OTO
(as long as the document is well-formed).
The server may have already done the
check-time and bandwidth will be saved.
XSL Extensible Style Language is the
language used to specify style sheets for
XML documents. XSL enables Web
browsers to change the presentation of a
document-for example, the order in
which data is displayed-without further
MARCH 1 998
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XML Namespaces

W

e make a big deal out of the fact that XML describes data, not
presentation information. But what good are data descrip·

tions if you are the only one who describes a particular kind of data
that way? XML allows authors to invent new element names and pub
lish them for others to use and thus agree upon standard terms for com
mon data elements. These published namespaces prevent name
conflicts and indicate who defined a term. They also will make the
work of search engines easier, as tags become more meaningful.
A name begins with a letter or one of a few punctuation characters,
and continues with name characters, which include letters, digits,
underscores, hyphens, colons, and periods. Names beginn ing with
the string x ml are reserved. Here's an example of some XML that calls
two defined data description namespaces-one for an order, one for
a digital signature (such as a VeriSign signature) :

<xml >
<xml :sc hema >
<names paceDc l href- "http : //www. company.com " name="co"/>
<names paceDcl hre f="http : //www.dsig .org" name="dsig "/>
<lxml: schema>
<xml :data>
<ORDER>

interaction with the server. By switching
style sheets, the same document can be dis
played in large print or Braille, collapsed
to show just the outer hierarchical layers,
or formatted for print. Imagine a techni
cal manua l that adapts to the learning
curve of the user : It has styles for begin
ners and for the more advanced, all gen
erated from the same text base. (Now
you see why th e OTO shouldn't control
how the information is displayed.)
XSL can hand le an unlimited number of
tags, each in an un limited number of ways,
by virtu e of its extensibi li ty. It brings
advanced layout features to the Web, such
as rotated text, mu ltiple colu mns, and
independent regions. It supports interna
tio nal scripts, all the way to mixing left-to
right, right-to- left, and top-to-bottom
scripts on a single page.
Much as XML takes the middle ground
between HTML and SGML, the proposed
XSL standard takes the midd le ground
between CSS and SGML's Document Style
Semantics and Specification Language
(OSSSL) . OSSSL defines a fu ll -feat ured
model for formatting objects. Widespread
implementation of OSSSL may have been
impeded because it uses Scheme syntax,
and because it is very complex. In com
parison, CSS uses a simpler mode l (for
example, it cannot reorder elements). The
64
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<SOLD -TO>
<PERSON>< LASTNAME >Layman</LAST NAME >
<FIRSTNAME>A ndrew<IF I RST NAM E>
<!PERSON>
</SOLD-TO>
<SOLD-ON> l 99703 17</SO LD-ON>
<dsig:DIGITAL-S IGNATUR E>l234567890</ds i g:
DIGITAL-S IGNATURE>
<ORDER>
<lxml:data>
</xml >
An author can also specify an element's data type and format. A

le xtype attribute can be used for this purpose:

<SOLD-ON l exty pe="DATE- IS08061 ">19970317 </ SO LD-ON>
"DA TE - I508061 " specifies that S0 L D - 0 Ncontains a date in the
format specified by ISO 8061 . Authors can design their own data
types and use public types. Microsoft is working with the World Wide
Web Consortium to define a set of standard types and will publish a
list that anyone can freely use.

XSL proposal supports OSSSL flow objects
and CSS objects, uses XML syntax and a
declarative language, and provides an
escape into ECMAScript for complicated
tasks and to allow extensions. Mechanical
mapping from CSS to XSL will be possi
ble- content deve lopers need not learn
the full language.
As a technology preview, Microsoft re
cently released two XSL processors: a
command-line utility that produces HTML
output from an XML document and an
XSL sty le sheet, and an ActiveX control
for disp laying XML in a browser. The
Microsoft XSL Processor runs on Win 
dows 95 and Windows NT (x86 only) with
Internet Explorer 4.0.
XSL is a bit behind the timetable for
XML. ArborText, Inso, and Microsoft sub
mitted a proposal for XML to the W3C in
August 1997 as a note for discussion. The
W3C is creating a separate XS L working
group because completing XSL requ ires a
different range of expertise than previ
ous components of XML.
XLL XML's Extensible Link Language
will support simple links as they exist on
the Web today, but it will go on to imple
ment extended links, including indirect
links that can put an end to the dead links
and the connector " I" that causes only the
relevant part of an element to be retrieved

from the server.
In the words of Jon Bosak, who chairs
the XML Working Group, "HTML, this so
ca lled 'hypertext markup language,'
implements just a tiny amount of the func
tionality that has historically been associ
ated with the concept of hypertext sys
tems. On ly the simplest form of linking is
supported- unidirectional links to hard
coded locations. T his is a far cry from the
systems that were built and proven during
the 1970s and 1980s."
In a true hypertext system of the kind
envisioned for the XML effort, Bosak ex
plains, a ll the classic hypertext linking
mechanisms will be supported:
• location-independent naming
• bidirectional links
• links that can be specified and managed
outside of documents to which they
apply
• n-ary hyperlinks (e.g., rings, multiple
windows)
• aggregate links (multiple sources)
• transclusion (the link target document
appears to be part of t he link source
document)
• attributes on links (link types)
These will be achieved through XLL,
which is currently under development. As
XML is based on SGML and XSL on OSSSL,
XLL is bas ica ll y a subset of HyTime
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Summary of DHTML Benefits
Benefit

Microsoft
DHTML

Netscape
DHTML

Description

Dynamic styles

V'

V'

Dynamic content

V'

V'

Change the content on a Web page.

Dynamic positioning

V'

V'

Move the position of content on
a Web page.

Change the appearance of styles on
a Web page.

Font embedding

Download fonts with a Web page so
content always displays in a
specified font.

Data binding

HTML extensions that facilitate tight
client-side integration with data
sources. Current Microsoft approach
relies heavily on ActiveX controls.

Filters and transitions

V'

Filters and transitions to achieve low
level multimedia effects, such as
fades, glows, drop shadows, and
checkerboard transitions.

V'= yes

ternet Explorer supports XML, and Net
scape may have followed suit by the time
you read this . Many other companies,
including Adobe, ArborText, Sun, and
Xerox, have anno unced their support.
XML will no doubt become the vehicle for
publishing SGML-based information on
the Web.
Netscape has proposed combining the
Meta Content Framework (MCF) with
XML. Microsoft based its Channel Defin
ition Format (CDF) on XML.
According to Bosak of the XML Work
ing Group, the applications that will drive
the acceptance of XML can be divided into
four broad categories :

1

Applications that require the Web
client to mediate between two or more
heterogeneous databases.

2

Applications that attempt to distrib
ute a significant proportion of the pro
cessing load from the Web server to the
Web client.

3

Applications that require the Web
client to present different views of the
same data to djfferent users.
(Hypermedia/Time-based Structuring
Language, ISO 10744). It also follows link
ing concepts specified by the Text Encod
ing Initiative.

Where Is XML Going?
Since development began in September
1996, XML has acquired an avalanche's
momentum. Version 4 of Microsoft's In

4

Applications in which intelligent Web
agents atte mpt to tailor information
discovery to the needs of individual users.

One of the applications that falls into
the first category is electronic commerce,
particularly if based on Electronic Data
Interchange (EDI). In tills context, it comes
in handy that the structure XML brings to

Cover Story
Web data makes it easier to attach digital
signatures, as well as to encrypt a docu
ment or parts of it. The W3C Digital Sig
nature Initiative is working on XML-based
security and authentication. In other appli
cations, where automation and informa
tion reuse are required, XML will com
plement HTML. Whatever the future, the
transition will be smooth and users will not
have to suffer.

DHTML: HTML Gets Richer
XML, despite any technical advantages,
is still new and different from HTML.
Many Web developers are going to have
problems migrating large sites to XML or
training their staffers to work with this
more sophisticated language . Wouldn't
it be better to just extend HTML's capa
bilities while maintaining at least some of
the familiar syntax? Netscape a nd
Microsoft, with the 4.x releases of their
respective browsers, introduced some 
thing that each cal led Dynamic HTML
(DHTML). The concept: provide richer
graphics and data with fewer, faster page
downloads.
Three core benefits of DHTML include
dynamic styles, content, and positioning.
Dynamic styles enable developers to
change the appearance of content without
forcing users to download all the content
again . Dynamic content lets developers
change the text or images that appear on
a page so that content can respond inter
actively to user mouse and keyboard
behavior. Dynamic positioning lets page
authors move text and images around a
page either automatically or in response
to user behavior.
Unfortunately for developers, N etscape
and Microsoft implemented DHTML dif
ferently. The two different DHTML flavors
deliver a mixed bag of benefits (see the
table above). Until the W3C releases a
DHTML standard, we will likely continue
to see few pages that take advantage of this
capability.

DHTML's Four Parts
Web developers can combine four things
to create dynamic Web pages: cascading
style sheets (CSS), HTML 4.0, Document
Object Model (DOM), and scripts.
HTML4.0 In December 1997, theW3C
issued a final specification for HTML 4.0.
Its many enhancements include incre
mental display of large tables, scrollable
tables with fixed headers, and better sup
port for printing long tables. EnhanceMARC H 1 998
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Cover Story
ments to HTML forms focus on making
them more flexible. A new Button tag
enables forms to have more than just Sub
mit and Reset buttons. An ac ce ss key
attribute provides keyboard shortcuts
to form fields. An ac ce pt attribute for
the Input tag permits authors to designate
valid content. Character sets get a boost:
The legitimate HTML 4.0 character set
extends beyond the one for Western
European languages while still main
taining HTML documents in confor
mance with SGML.
CSS Controlling the presentation of
a document written in a language like
XML or HTML, cascading style sheets
allow more precise layout and formatting
than HTML alone. A new version of CSS
is on the horizon: W3C's draft statement
for CSS2 at the time of this writing
includes a chapter devoted to aural style
sheets. Aural rendering of HTML docu
ments will help sight-impaired users gain
convenient access to Web content. It can
also serve other contexts, such as in-car
use, presentation over a home enter
tainment system, and teaching pronun
ciation of words.
CSS2's specification chapter on the visu
al rendering model describes relative and
absolute positioning issues. These desig
nate rules for the two-dimensional layout
of content in an HTML document. A sec
tion within the chapter addresses stacking
issues that define how to arrange content
in a third dimension.
DOM The third major DHTML com
ponent that the W3C is creating specifi
cations for is the Document Object Mod
el, which will define a platform
independent programmatic interface to
HTML documents. This interface will be
able to manipulate the content, structure,
and style of the document. With DOM,
Web developers can introduce dynamic
and interactive content into their Web
pages without having to rely on a Web
server to provide new content or to
change how existing content displays.
The W3C will provide DOM bindings
for Java and ECMAScript. The DOM
FAQ indicates an independent group will
submit a COM interface to the DOM that
will appear as a W3C Note. There are
expectations that various firms will pro
vide bindings for other languages, such
as Perl, C+ +,and VBScript.
Scripts The fourth DHTML compo
nent is scripting, and W3C proposes to
issue an initial binding of its DOM to
66
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Creating XML Objects
The following three screenshots show an XML document being imported into
an XML-enabled HTML editor (Grif's Symposia Pro). During import, the tool ver·
ifies that the document is "well-formed!' If it encounters tags that are not rec·
ognized (i.e, they do not belong to the HTML 3.2 Document fype Definition, or
DTD), it automatically builds new tag definitions. The document is displayed
using HTML 3.2 tag formatting rules,
with default rules for new tags. The
user can then interactively add cas·
cading style sheets (CSS) style rules
to improve the display of these new
document elements.

The user can define and insert new tag
definitions at any time, using the Add
New Tag command. SG ML editors , as
well as other document authoring tools,
are also adding the capability to create
XML tags like these.
New tags are
inserted in the
structure. The
user can interac
tively specify the
way they should
be formatted by
associating a set
ofCSSstyle
rules. Content of
new tags can then
be entered inter
actively in
WYSIWYG
mode.

User-defined tags
are saved in the
XML structure,
and the CSS style
sheet definition
remains associat
ed with them. The
document can be
read by any other
tool that supports
XMLandCSS
specifications.

www b· te.com

Introducing our latest big idea.
The G790 is the latest innovation from Viewsonic~ a
company known for taking the lead. It's one of those rare
"best-of-all-possible-worlds" solutions for those who need
a larger display area but don't want to compromise
either screen performance or desktop space.

"\1,;,

It's the first 19" display (18 0" viewable)
made by Viewsonic, and while its screen
size is big, its footprint is small , taking up
about the same space as a typical 17"
(various viewables) monitor.

No small-fry when it
comes to performance.
For graphics users, web pros, business
types and home smfers alike, the G790
is a big performer. It has a super fine
0.26mrn true dot pitch and flicker-free
optimal reso lu
Viewsonic 6790
tion of 1,280 x
• l9" Display
1,024 at an 88Hz (18.0" Viewable)
• .26nm1 true dot pitch
refresh. In otl1er
• 1,280 x 1,024 optimal
words, it's razor
resolution at 88Hz
•
TCO
Gotnpliance
sharp. And with
• SttperGontrnst'" screen
a verticalscan
rate of 180Hz, it even displays fl awless 3D
applications. Check out the G790 for
yourself. It's a real eye-opener.
For the tlealer nem·est you, c11ll
(909) 869·7976 fax: (909)869-7958 • Internet: /AWIW.liewsonic.com • Specifications Slbject to change without ronce.
Copyrighl © t997 ~ewSonK: Corporation. all rights reserved. • Corporate names and uademarl<s are tte propeny of tte" respective companies.

Viewsonic at (800) 888-8583 and
ask for agent 81150,

01·

visit 0111·

website at: www.viewsonic.com.

·-j··-·

Viewsonic®
See The Difference!'
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ECMAScript. The European Computer
M an ufacturers Association (ECMA;
http://www.ecma.ch/) issued an initial ver
sion of ECMAScript-262 in June 1997.
Another version is due in 1998. Microsoft
reports that its version of ]Script in Inter
net Explorer 4.0 is compliant with
ECMAScript. Extra features in Microsoft's
]Script, including COM support, do not
violate its conformance with ECMAScript.
Netscape's JavaScript 1.2 is not compli
ant with the current ECMAScriptversion.
The next releases of the Netscape brows
er and ECMAScript will bring the two into
conformance.

Browser Wars
So, those are the parts of DHTML. They
seem simple enough, yet DHTML proba
bly wo~t be standardized until well after
yo u see XML as a standard part of your
browser. Why? The browser wars: Net
scape wants to do things its way, and
Microsoft wants to do things its way.
In order for DHTML's components to
interact successfully with one another,
they must be compatible with one anoth
er. The browser must recognize both the
HTML and the CSS syntax. DOM must
expose HTML and cascading style sheet
elements. The scripting language must rec
ognize the browser as a host, and it must
be able to respond to object events while
it manipulates object and collection prop
erties and invokes their methods.
Unfortunately, each company has its
proprietary extensions to selected com
ponents. In general, Microsoft's imple
mentation is more faithful to the current
W3C recommendations, possibly because
it released its 4.0 browser later than Net
scape. Here are some examples.
Microsoft 's approach to dynamic
styles, positioning, and content exposes
all HTML tags as elements and lets page
authors directly manipulate their prop
erties as well as allowing dynamic reflow
ing of the text and image s on a page .
Netscape's approach exposes fewer ele
ments and relies heavily on layers of
HTML content. Authors establish these
content layers with layer tags or CSS posi
tioning coordinates. By changing the
properties of the layers with JavaScript,
page authors can achieve dynamic effects
after a page loads. Developers using
Netscape's Visual JavaScript Pro can drag
and drop HTML, Java, and JavaScript
components from a component palette
to a Web page. They can also drag third
68
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party JavaBeans and CORBA services
from the component palette. Developers
can visually build event-based connec
tions or bound property values for two
components so they remai n sy nchro
nized. The package supports Oracle,
Informix, Sybase, or ODBC data sources
using the included JavaScript compo
nents that leverage database connectivi
ty in Netscape Enterprise Server 3.0. A
custom property editor enables develop
ers to build interactively a SQL statement
for specifying a data extract.
Fonts are another area of contention.
Downloadable fonts allow an author to
determine the precise font family for text
whether or not that font already resides
on the browser's workstation. Netscape
relies on a font definition file that links to
a Web page of installed fonts from any
source. Microsoft's approach extends CSS
notation to reference font styles. It also
incorporates support for Microsoft True
Type fonts.
Data binding and multimedia effects are
ano ther problem. Only Microsoft's
DHTML implementation supports these.
Data binding makes it easy and fast for
surfers to interact with a data cache in a
page because filtering and sorting opera
tions on a local cache do not require a
round trip to the server. Also, page authors
can apply filters and transitions through
style sheets, in-line style attribute settings,
and scripts. A set of 14 filters, such as Blur
and FlipH, can add multimedia effects to
WHERE TO FIND
Adobe
San Jose, CA
408-536- 6000

http://www.adobe.com

ArborText
Ann Arbor, Ml
313-997-0200

http://www.arbortcxt.com

Grif
St. Quentin en Yvelincs Cedcx. France
+33 (0)1 30 12 14 30

http://www.grif.fr

Macromedia
San Francisco, CA
415-252-2000

http://www.macromedia.com

Microsoft
Redmond, WA
425-882-8080

http://www.microsoft.com/standards/xml

Netscape
Mountain View, CA
650-937-2555

http://www.netscape.com

HTML content. Web developers can also
invoke transitions for entering or leavi ng
a URL.

The purpose of standards is to create a
reference for the components so browser
manufacturers can have a minimum set
of requirements to meet. Then, at least for
some core set of functions, DHTML code
will behave consistently across browsers
that are in conformance with the stan
dards. As browser manufacturers strive to
deliver the best value to their clients, we
can expect a continuing stream of exten
sions to the standards that result in differ
ences outside the core functions.
The two standards organizations, W3C
and ECMA, are busy issuing DHTML
component specifications. When these
organizations finish their work, browser
manufacturers will have an open set of
specifications to which they can conform
for cross-browser compatibility.

Call to Arms
HTML isn't dead, but it is suffering from
its own success-and every time you get a
" 404 URL not found" error message,
you're suffering, too. In order to keep the
Web growing and push its power into
more applications, we need to start replac
ing simple HTML with more powerful
alternatives. Perhaps the most powerful
alternative within reach is XML 1.0, the
recently ratified standard. Its power is that
it forces developers to describe content
rather than presentation.
Couple XML with style sheets (which
do control presentation), scripting, and a
document object model (which enables
developers to change content without revis
iting a server) and you have a solution to
problems as diverse as too many AltaVista
hits and poor performance. Although it will
require developers and users to retool, the
migration to XML must begin. The future
of the Web depends on it. Iii
Scott Mace is a senior editor at BYTE. H e can
be reached at scott.mace@byte.com. Udo
Flohr is a BYTE contributing editor based in
Hannover, Germany. You can reach him by
sending e-mail to flohr@dfn.de. Rick Dobson,
Ph.D., is president ofCAB, Inc., a database and
Internet development consultancy. You can
reach him at his firm's Web site, http://
www.cabinc.win . net. Tony Graham is an
SGML consultant with Mulberry Technologies,
Inc. (Rockville, MD) and the maintainer ofthe
DSSSL users' mailing list. You can reach him at
tgraham@mulberrytech.com .
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Not Your Average Technical Job.
Log on to a great job. Southwest Airlines is looking for professionals for our Systems/Information
Technology Departmen t. There are a variety of positions open, all of which offer
competitive salaries, great benefits, free travel privileges, and opportunities
for advancement. Recently voted the number-one company to wo rk for by
Fortune magazine, Southwest Airlines allows you to grow professionall y
and enjoy work at the same time. So what are you waiting for? For more
information, check out our Web site at www.southwest.com. Just write SYSTEMS/INFORMATION TECHNOLOGY
XADbyte on the top of yo ur resume and fax it to (214) 792-7015.
WHERE INFORMATION FLIES

SOUTHWESTAIRLINES"

©1998 Soulhwesl Airlines Co.

Enter HotBYTEs No. 127 at http ://www.byt e.com/ hotbytes/
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en years ago in BYTE, I proposed a software archi
tecture vision that would greatly extend the power
and scope of application m acro lal).guages. In
"Beyond Macro Programming," I outlined the problems with
numerous proprietary macro languages, each tied to a particu
lar application. I expressed the need for Interapplication Com
munication (IAC) and control using a common development lan
guage and environment. This would free developers from
learning the idiosyncrasies of each language and focus instead
on the core functionality of applications. I also called for the cre
ation of object models that would enable developers to control
all the elements of an application, providing full application pro
grammability. It took more than two years to see this vision
realized, but 10 years later, application programmability achieved
higher levels than anyone would have imagined a decade ago.
Future developments will be driven by the same three factors

that have propelled us to this point. First, broad adoption of
standards and technologies such as COM and Visual Basic for
Applications will provide the foundation for application cus
tomization and automation. Second, every end-user feature we
add to applications to make people more productive should be
accessible by a solution developer. Third, the reach of both appli
cation automation and the information derived from its use must
be extended as far as possible, using existing technologies such
as the Internet as delivery mechanisms.
How far have we come in 10 years? Perhaps the most impor
tant development in terms of application automation (and dis
tributed computing in general) was the maturation of a com
mon application protocol. The Component Object Model
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Technologies that make the
application program
mability vision a reality.
By Bill Gates

(COM), and our most recent initiative, COM+, is the founda
tion for IAC and control. By defining a standard way for soft
ware components to share information, we have constructed
the foundation on which integrated applications can run.
The second most imp o rtant achievement has been the
development of a common, component-driven language engine,

Microsoft Visual Basic for Applications (VBA). VBA meets the
requirements for a program-creation tool and program engine
that I outlined 10 years ago.
The most powerful and compelling aspect of VBA is that it is
truly shared among many applications. The programming expe
rience is the same regardless of whether a developer is working
with Excel, Word, AutoCAD, Visio, or Great Plains Dynamics
(starting in June 1996, Microsoft began licensing VBA to third
party software developers). The only difference to the devel
oper is the object model and functionality that are provided by
the host application components.
VBA derives its components using software designed around
COM. It is not enough for component developers to expose func
tionality via COM interfaces. Solution developers must have
powerful and productive programming tools with which to con
trol these interfaces. VBA fulfills this need.

In a certain sense, VBA is moving beyond being a single tech
nology and is fast becoming a standardized platform for devel
opment, just like Windows and the Internet.

Moving Forward: The Next 10 Years

ing to a different language and tool set, but rather the need to
learn that component's object model.
In the next decade, developers seeking to create integrated
solutions will demand as much convergence of object models
as possible across all applications. Components will be judged
on how much their object models resemble those with which
developers are already familiar. Eventually, object models, like
programming environments, will become similar enough so
developers can focus on the core functionality of a compo
nent. Likewise, component vendors can spend more effort refin
ing the true added value of their software.

The next decade will see many things change. But one thing will
stay the same: Companies will have to do more with less. To a
large degree, this means moving away from custom applications
toward the integration of existing components, solutions, and
business processes. More and more companies and industries
are standardizing on the same platform and architecture. In this
environment, the competitive advantage comes from cus
tomizing off-the-shelf applications to map to creative and effi
cient business practices.
This "buy and customize" approach offers the best of both
Internet Integration
worlds: rapid development with the abiliry to integrate business
processes while taking advantage of an application's core
The Web is about much more than browsers. It's about con
nectiviry that has radically increased the amount of data avail
functionaliry. You will evaluate software applications on how
extensively and easily you can customize
able to any individual. Technologies such
them.COMandVBAarethepivotpoints The Component Object Model as Web Queries have already enabled
forautomatingandenhancingthisinte- (COM), and our most recent ini· Web-based data to be integrated directly
gration. By adding COM interfaces to
into desktop solutions such as Microsoft
existing applications, developers can tiative, COM+,
Office.
open their capabilities to other applica
In the future, a component's location
is the founda·
tions. They can then access these capa
on the network must become as irrele
ti on for Inter·
bilities from other applications through
vant to the developer as its source lan
VBA. Furthermore, having VBA broadly application
guage is today. Developers will expect to
available in applications throughout the
be able to compose, distribute, and trou
Communication "'
enterprise enables developers to extend
bleshoot solutions wherever, whenever.
and control.
their expertise to more applications.
Distributed COM (DCOM) is just the
But these seeds are already planted and
beginning. Directory services must
growing. Looking forward, what goals
merge with COM to provide a catalog
should we set in order to meet the requirements of customiza
of components from which a developer can shop. Debugging
tion and integration while maintaining existing investments?
tools must be enhanced to account for issues that arise in a dis
I've identified five aspects of application programmabiliry that
tributed environment, such as network load, communications
must be enhanced in the next decade:
protocols, and security. The work necessary to create such a
seamless distributed development environment is under way as
• object-model convergence
part of Windows DNA.
• Internet integration
• data representation
Data Representation
• componentization
One of the most perplexing issues revolves around how com
• enhanced user involvement
ponents represent data. Many of the applications that expose
data are COM-enabled, but the way that they expose data dif
Object-Model Convergence
fers-the concept of data in a database is different from data in
With VBA becoming the predominant application program
a spreadsheet or slide presentation. As components continue to
mability language, the greatest cost associated with working
evolve, they must be able to represent data in a way that is, while
with a particular component or application is no longer adaptnot identical, at least transferable. Components must be able
to describe the data they contain when interrogated, and this
data must be easily manipulated, regardless of its source. We
must develop a set of rules that enables us to describe data both
MARCH 1998
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precisely enough to implement using existing language tech
nology and generally enough to capture the richness of data.
Microsoft is solving this problem in phases. Initially, we will
use the Extensible Markup Language (XML). Like HTML, XML
is a system that encodes data using named tags. Unlike HTML,
however, XML is designed to describe the content, rather than
the presentation of data (for more information on XML, see
"Weaving a Better Web" on page 58).
Developing rules for representing data as a series of linked
concepts rather than a precise structure tied to a specific appli
cation will extend this approach. By creating a way for the seman
tics of data to be expressed as a set of predefined concepts, soft
ware developers could construct query and analysis tools
applicable to all forms of information.

ent applications. Accounting programs can be linked to the man
ufacturing and sales process, and post and retrieve information
via the Internet-all possible by using the already-existing func
tionality of VEA-enabled applications.

Enhanced User Involvement

One advantage that application customization has over tradi
tional software development is that end users are intimately
involved in the development process, so solutions closely meet
their needs. Application vendors must find ways to further engage
end users.
One of the best ways to do this is to capture user interaction
through some type of macro recording. This lets end users par
ticipate in the development process not only by creating content
but by prototyping automation functionality. Developers can
Componentization
then examine and/or use the recorded macros to construct a
Solutions based on Microsoft Excel assume that most of the appli
more robust solution by adding error handling, parameteriza
cation functionality is necessary for the solution to run. At the
tion, and common code routines from other projects.
Microsoft has worked to enhance the
same time, traditional software develop
ment has moved to a component-based As VBA becomes the language macro-recording capability of its prod
approach that emphasizes smaller, single- of choice for a pp Ii cation pro· ucts. As VBA becomes the language of
choice for application programmability,
purpose building blocks such as ActiveX gram ma bi Ii ty,
vendors should pair it with sophisticated
controls and DLLs.
macro-recording technology.
In the next 10 years, these two models vendors
The more sophisticated and intelligent
must be reconciled and merged. When an should pair it
the technology, the more useful the result
application responds to an automation with sophisti·
ing code. For example, macro recorders
request from another program, it should ca ted macro.
should take advantage of language features
be smart about loading into memory only
such as For Each loops and With state
the code absolutely necessary to satisfy recording
ments. Doing so will produce source code
the request. If these applications aren't technology.
that is streamlined, efficient, and suitable
made more intelligent, they risk being
for reuse by a professional developer. Not
undermined by stand-alone components
only will this make end users more productive and self-sufficient,
that offer less functionality but use fewer resources.
it will aid developers by providing a learning tool for understanding
Applications such as Microsoft Office represent years of devel
an application's capabilities.
opment effort and provide incredible functionality to develop
ers and end users. The easier it is to create robust, high-perfor
Conclusion
mance solutions using Office, the more solutions will be created.
I recently outlined the concept of a company's "digital nervous
Part of our effort has been to ensure that all the functionality that
system," the way in which a company uses technology to gain
an end user can tap into is made available to developers. We've
important insights to respond to planned and unplanned events.
accomplished this by constructing comprehensive object mod
One of the key requirements of that nervous system is a soft
els comprising discrete functional components and exposing
ware-creation process that uses existing components and infra
them via COM. When an application is called on to provide one
structure to produce useful solutions in a short amount of time.
of these discrete components, it should do it in a way that has
Application programmability will continue to play a key role in
the least impact on system resources.
the construction of digital nervous systems in companies of every
This doesn't mean that all current applications will become
size, structure, and industry.
just a box of parts that developers scrounge through. Devel
This fact speaks to one of the three goals of application pro
opers will lean toward several key applications as their core
grammability-to fully expose application functionality to devel
components, because of feature sets, robustness, and the like,
opers so that they can create so lutions more quickly. Accom
just as they rely today on other familiar tools. How well an
plishing this depends on the second goal, which is adherence to
application exposes its components, though, will be one
standards
and adoption of enabling technologies such as COM
consideration.
and VBA. As these and other technologies become more perva
Another important aspect of componentization is the ability
sive, application developers will be able to reach more users and
to combine components into new components. For example,
interact with more data. Finally, making the product of the dig
using Visual Basic, a developer can assemble both built-in con
ital nervous system instantly available throughout the organi
trols and existingActiveX controls into an entirely new ActiveX
zation, using the Internet and Windows DNA technologies,
control with a customized set of interfaces. VBA offers this abil
ensures maximum impact and flexibility with minimal friction
ity now through a feature called class modules.
and inefficiency. (lJ
On a larger scale, as more applications integrate, VBA devel
opers will be able to create solutions that span the entire line of
Bill Gates is the chairman and CEO ofMicrosoft.
business by using customized components created using differ72
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TeraFLOPS
Sandia Labs puts the Pentium
to work on the largest problems.
By Dick Pountain

n December 17, 1996, attheSandiaNationalLab
oratory in Albuquerque, New Mexico, another
milestone in computing history was passed: An
Intel supercomputer performed one trillion floating-point
operations per second, or 1 teraFLOPS. Said Intel's chief
operating officer Dr. Craig R. Barrett: "Today's accom
plishment is computing' s equivalent to breaking the sound
barrier."
Breaching the teraFLOPS barrier had been the goal of supercomput
er designers for many years. But who needs that amount of computing
power? The answer, at the moment, is the U.S. government. The Intel
supercomputer, called ASCI Option Red, is owned by th e U.S. Depart
ment of Energy, and its rationale can be summed up in a single word:
simulation. The U.S.A. has committed itself to ending the underground

testing of nuclear weapons, but the need remains to test
whether weapons in the existing stockpile are still effec
tive. Computer-based modeling, simulation, and virtual
prototyping form the backbone of the effort to verify
the safety, re liability, and performance of the U.S. nu
clear stockpile, and the Accelerated Strategic Computing
Initiative (ASCI} is one element of the DOE's Stockpile
Stewardship and Management Program. ASCl's planners
have determined that simulating nuclear weapons to the
required level of detail will create a demand by 1999 for
machines that can perform 10 to 30 teraFLOPS and by 2004
a need for 100-teraFLOPS systems.
There's no mystery about how all this computing pow
er gets used. Simulating a nuclear warhead impact-or
for that matter crash-testing a new car or predicting the
weather over the Atlantic-involves dissecting everything
that happens within a region of space into a 3-D grid of
cells and then applying equations of motion, elasticity, or
gas diffusion to the contents of each cell at successive time
intervals. Since there would be millions of these cells, they
must be calcu lated on a parallel supercomputer that
assigns the cells to different processors and computes them
concurrently. ASCI Red is massively parallel, containing
over 9000 Pentium Pro CPUs (though only 80 percent of
the system had been installed when it reached the tera
FLOPS level).
The resolution of a simulation, exemplified by how
small its cells are, has enormous bearing on its realism.
But in practice, resolution is limited both by how much
memory the supercomputer can address (for cell storage)
and by how long yo u can wait for it to compute each
time step. Hence the demand for memory and comput
ing power in simulation is almost limitless; you would
eventually want one cell per molecule and computation
in real time (or maybe better).
Weather forecasting is another field where there's no
end in sight to the demand for computing power. Mod
eling the atmosphere involves a 3-D grid of cells, too, but
the resolution is limited by absolute time constraints. The
U.K. Meteorological Office currently uses the world's
third-fastest supercomputer, a Cray/SGI T3 with 700 pro
cessing nodes, running a model of the world atmos
phere at 60-km resolution, which increases to 17-km res
olution over the U.K. to capture extra detail. According
to the Meteorological Office's Alan Dickinson, "If we
were to run with the U.K. resolution over the whole globe,
the computational cost would be 125 times greater, and
a 24-hour forecast would take 24 hours to complete!" In
climate modeling, increasi ng the resolution can make
whole new classes of structure visible, like ocean eddies
or individual clouds, which can dramatically affect the
MARC H 1998
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TeraFLOPS Po we r

Specialized Nodes Supply Sandia Supercomputing Power
Each Kestrel board
contains two Kestrel
nodes, for either
computation or
routing.
Each Kestrel node
contains anetwork
interface card, two
Pentium CPUs and
128 MB of RAM.
Service nodes act
fike traffic cops,
routing compute
node results to
other compute
nodes or to other
backplanes via
mesh router chips.
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Each ASCI Red backplane contains 16 nodes, arranged on boards.
There are either one or two nodes per board.
accuracy of the modeling. For examp le,
increased computing power will play a cru
cial role in resolving the arguments over
global warming, one way or the other.
The greatest consumer of FLOPS is clas
sified, namely cryptography. Breaking the
largest public-key codes remains a prior
ity for government intelligence agencies.
Then there are real applications that
even a teraFLOPS machine can't touch.
The revo lution in molecular genetics is
shifting the pharmaceutical industry's
interest toward proteins and peptides
rather than simple synthetic chemicals .
Automated eq uipment now makes it rel
atively easy to establish the amino acid
sequence of a protein, but what deter
mines its biological activity is the way the
protein coils and folds on itself to create
the active site (a hole shaped like the tar
get molecule) . A computer that could pre
dict the folded conformation of a pro
tein from its sequence would have
enormous commercial valu e for drug
designers, but this process would involve
trying out every possible folding of a long
bead-like chain while calculating the
forces of interaction between hundreds
of atoms at each step. If possible at all, it
would require computing power on the
order of petaFLOPS (1015 FLOPS) rather
than teraFLOPS.

Super Commodities
Nowadays almost all parallel computers
are built from commercial off-the-shelf
parts. They use commodity microproces
74
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sors like the Pentium or DEC Alpha in their
compute nodes, commodity DRAM and
SRAM for memory, and commodity RAID
arrays for storage. Unfortunate ly for
supercomputer designers, development
in these different component areas is very
uneven. In CPU and hard-drive design,
progress is rapid; it's impossible to imag
ine any government research program
that cou ld deliver more spectacular results
than the competition between Imel, AMO,
Cyrix, and the RISC vendors has done.
While CPU speed increases by roughly
60 percent per year, the speed of DRAM
increases by only 7 percent, which means
that more than 60 percent of the transis
tors on modern CPU chips are squandered
on caching logic, just to hide the mem
ory latency. Worse still from the super
computing viewpoint is that inter-CPU
communication and operating system
technology lag even further behind: The
fastest commodity buses, like PC!, have
nowhere near the performance required
for a teraFLOPS, let alone a petaFLOPS,
computer. Parall el-computer vendors
have to be more concerned with ease of
programming and software compatibili
ty than abso lute performance, so they'd
rather settle around a group of commer
cial standards like PC!, Windows NT, and
SMP clustering. The market for teraFLOPS
computers is too small to tempt vendors
away from this path.
Hence the ASCI PathForward Project,
set up to give a selective push to those lag
ging technologies that are needed to attain

100 teraFLOPS by the year 2004. ASCI
doesn't have the funds to design and build
hardware from scratch, so it emp loys
commodity components and contracts
the services of companies like Intel and
IBM to build machines, adding funding
for extra effort in crucial integration tech
nologies: hierarchical memory systems to
reduce memory latency; high-speed, low
latency communication fabrics and par
allel l/0 systems; and scalable distributed
operating systems and programming envi
ronments.
This ASCI work will be shared between
the three U.S. national defense labs. The
first machine, ASCI Red, is now running
at Sandia. IBM is building ASCI Blue Pacif
ic at Lawrence Livermore (see "Power PC
TeraFLOPS," page 76). And Cray/SGI is
extending an existing machine at Los
Alamos to become ASCI Blue Mountain.

APentium Punch
The ASCI Red machine at Sandia Labs is
the world's biggest supercomputer, more
than twice the size and speed of the sec
ond biggest (the CP-PACS at Japan's Uni
versity ofTsukuba) . ASCI Red is a distrib
uted-memory parall el computer with
4500 compute nodes, contained in 79 cab
inets that occupy 1600 square feet .
ASCI Red is built from four different
kinds of nodes: Compute nodes are used
solely to execute parallel app lication
code; 1/0 nodes perform file and network
services; system nodes are used to boot
the machine and to run diagnostics; and

byt c

Your app lica tions can now run on "the fas test Wi ndows N T machine on
the planet. " These include Microsoft Office, Oracle and Ne tscape; plus
enginee rin g and graph ics software such as Pro/Engineer, Fort ra n ,
C/C ++, Visua l Bas ic, Mi crostat ion, AN SYS , LAPACK,
Ga uss ian, Softimage and Lightwave. Over the la t 15 years
we have des igned systems fo r thousands of sa tisfi ed
customers worldw ide, including prestigious institutions
li ke NASA and Fideli ty In vest ments. O ur techn icians are
expert at configur ing all A lpha operat ing syste ms and applica tions,
and yo u will not find more techn ica ll y competent sa les people anywh ere.

Custom Screamer Workstations
Microway systems include fast C PUs with
equally fas t caches, up to 2GB of h igh-speed
memo ry and periphera ls including SCSI
hard dr ives, 30 graphics cards and RA ID
so luti o n s. Mi cro way's ex clu s ive 4MB
SSRAM cach e, fed by a 144 -bit wide
memory system, boosts performance by up
to 100%. Screamer'" workstations range in
price from $ 1,895 to over $30,000.
Microway prod uces one of the fin e t nu
meric optim ized compilers - N DP Fortran.
S ince 1986, hundreds of applications have
been ported to the X86 with it. Using hand
coded BLA's and FFT's, o ur n ew ND P
VDSP Libr a ry hits 3 43 megaflo ps
triangularizing dense arrays and performs a
1024 comp lex FFT in 200 microseconds.
This library also includes LAPACK.
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Press Accolades for Microway's Screamer
Windows Sources - February, 1998
"rhe Microway sys tem blew away the best Intel-based workstations
we've tested . .. on our number-crunching Lightwave 3D tes t."
LINUX Journal - January, 1998
"Literally everything runs profoundly faster on the Screamer. "

****

PC Computing - July, 1997
Microway's Screamer . .. "is, quite simply, the fastest Windows
NT machine on the planet. .. The performance leader. "
Des ktop Engineering - September, 1997 Product of the Month
Computers in Physics - September, 1997 Product of the Month

Visit www.microway.com for complete product
information or call technical sales at 508-746-7341.
Digital, Alpha, and Digital UNIX TM Digital.
Visual Basic, NT, Excel and Word TM Microsoft.
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Tera FLO PS Power
service nodes interact with the user and
provi de the front-end "host" system. All
these types of no d es contain twin 200
MHz Pentium Pro CPUs (making a total of
9216 in the whole machine), plus several
banks of interleaved DRAM (in standard
SIMMs) on a custom-built 64-bit local pro
cessor bus. Compute nodes currently have
128 MB of memory each . I/0 nodes also
contain two 133-MBps PC! interfaces that
can take Ultra-SCSI adapter cards for disk
arrays, or ATM and FDDI network cards.
Two custom chips-the network inter
face chi p (NIC) and the mesh ro uter chip
(MRC)- are the building blocks for the
interconne ct fa bric o f ASCI Red. The
NIC provides a fast interface from the local
memory bus to the MRC, w hich is a six
way switch, capab le of ro uti ng messages
at a sustained 400 MBps in each directio n.
Each of the MRC's six ports is divided into
fou r virtual lanes, so that fo ur indepen
dent message streams can pass through it
at once (sharing the to tal bandwidth) to
avoid contention bottlenecks. Every node
contains one or two NICs, and the whole
machine is based up on twin backplanes
consisting of two-dimensional meshes of
MRCs (see "Build ing Blocks of a Behe
moth," at right). Using twin backplanes
makes for better reliability, since the sys
tem can bypass a bad router by skipping
across to the other plane and back (so
called Z-X-Y-Z routing).
ASCI Red runs two separate operating
systems. The service, system, and 1/0 par
titions all run Intel's distributed Unix (Sys
t em V.3 with 4.3BSD Reno VSD ext en
sions), which p resents to users as a single

Building Blocks of aBehemoth
The NICs Bl the MRCs .._a

sustained data transfer rate of
400 MBps in each direction
between nodes, even acms
bacllplanes.

Each ad cage holds two
backplanes, or eiCld boards

total

Each backplane contains various nodes,
arrqed on boards (see "Specialized Nodes
SiwlJ Santla S..-C011'81i1 Power,"
page xx), pm t. mesh router dips
(MRCs) wlich alow nelwolk lntarflce clips
(NICs) on each node to talk to aiy node
on the opposite badlplane.

Twin router-laden backplanes in each ASCI Red card cage
allow the total system to achieve teraFLOPS speeds.
Unix machi ne. The compute nodes each
ru n a sma ll o p era tin g sys te m na m ed
Cougar. T his OS is based on a microker
nel called the Q-Kernel, which occupies
less than ha lf a m egabyte and handl es
memory management, context switching,
and message passi ng. Cougar performs
low-leve l co m m un icatio n via portals,
wind ows into a Unix p ro cess's addr ess
space. Portals exist in user address space,
to avoid hav ing to copy messages between
kernel and user space, so they offer very
low communication latency. ASCI Red's
programmers will normally use a mes-

sage-passing interface library built on top
of this portal layer.
Reli ability, availability, and service
ability (RAS ) capabilities are crucial on a
machine this size; whatever the individ
ual mean time between fa ilures (MTBF)
rating of the components, when you have
10,000 of them, somethi ng is going to fai l
all the ti me. T he RAS goal for ASCI Re d is
greater than fou r wee ks of continuo us
o p eratio n with 97 p e rc en t of th e
reso urces avail abl e. T h e syst em co n
ta ins red und an t co mp o n en ts, like 16
on-line spare compute nodes. All major

PowerPC TeraFLOPS
. , BM and Lawrence Livermore National Laboratory (LLNL) may take · nodes using older IBM Power SP2 chips. Similar to ASCI Red, the
the PowerPC to near-teraFLOPS speeds this year, thanks to a new 1/0 nodes operate at about 800 MBps total. To keep costs low, ASCI
Blue Pacific's designers avoid using custom chips, Christiansen says.
PowerPC chip.
The ASCI Blue Pacific "tech refresh:' the second generation of Disk storage is 2.5 terabytes global, as well as another 2.3 TB of local .
LLNL's ASCI program, was scheduled to bec ome operational in storage, for a total of 4 .8 TB of disk space.
LLN L plans to break through the teraFLOPS barrier at the end of
January. Unlike ASCI Red, ASCI Blue employs a four-way symmetric
multiprocessing architecture, based on the Power PC 604e-X5 chip. 1998 by demonstrating its Sustained Stewardship TeraFLOP (SST)
This experimental IBM supercomputer can use message passing as system. That system will be designed to scale up to a peak sustained
well as shared memory parallelism, says Randy Christiansen, deputy rate of 3.2 teraFLOPS. LLNL and IBM will increase the number of sym
metric multiprocessing nodes to 51 2 and also double each node to
ASCI program manager at LLNL.
While LLNL officials wouldn't say what speed this new IBM chip eight CPUs. The newest Power PC 630 chips, with copper intercon
was running at, it can do two floating-point operations per cycle. The nects, will be employed, and the supercomputer's central switch will
total peak capability of the system is 897 gigaFLOPS. With 320 com itself be upgraded to increase transfer speed-to between one and 10
pute nodes, and four times that many CPUs, the clock speed of the gigabits per second-and to reduce latency. Total memory will rise to
2.5 TB of RAM and approximately 75 TB of disk. Disk 1/0 w ill be
chips works out to about 332 MHz.
Each node on the system has 512 MB of RAM. There are also 16 between 1 and 10 gigabytes per second. LLN L hopes to have the sys
- Scott Mace
disk 1/0 nodes built out of PowerPC 604 chips and 16 1/0-to-network tem operational by the first quarter of 1999.
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* 64MB ECC EDO Memory
• 512KB Integrated L2 ECC Cache
• Integrated PCI Ultra-Wide SCSl-3
Controller
• 4GB Ultra-Wide SCSl-3 Hard Drive
(7200 rpm)
• 24X Max" Variable SCSI CO-ROM Drive
• Intel Pro/1008 PCI Ethernet Adapter
• HP® OpenView'" NNM Special Edition
• 6 Expansion Slots: 3 PCl/3 EISA
• 6 Drive Bays: 3 External 5.25"/
3 Internal 3.5"
* 3 Year Next-Business-Day On-site•
Service
• 7x24 Dedicated Server Hardware Technical
Telephone Support
Upgrade to a 300MHz Pentium II Processor,
add$200.
*Upgrade from 64MB to 128MB. add $460.
* 12/24G8 Variable SCSI DAT Tape Backup
Unit, add $849.
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TeraFLOPS Power
components, including compute nodes,
disks, and power supplies, are hot-swap
pable while the system is running and
without powering down any other mod
ules. To manage these RAS features, there's
an active monitoring and recovery sub
system (MRS). Each card cage of eight
n ode boards contains an extra board
that monitors all the others, and these are
all connected via dedicated RAS Ethernet
(completely separate from the intercon
nect fabric) to a central MRS database that
records the state of the units.

The Problematic PetaFLOPS
It will be far tougher to build a petaFLOPS
machine, where interprocessor commu
nications costs may swamp all other con
siderations. Researchers in various uniWHERE TO FIND

ASCI Blue Pacific
Program

NASA's PETA
Program

http://www.llnl.gov/asci http://www.aero.hq
.nasa.gov/hpcr/petaflops

Intel TeraFLOPS
Program

IRAM Research

http://www.ssd.intel
.com/tflop.html

http://iram.es
.berkeley.edu

versities are currently working on tech
nologies that may some day contribute to
a petaFLOPS computer, and NASA has set
up PetaFLOPS Enabling Technologies and
Applications to coordinate this work.
David Patterson, the inventor of RIS C, is
working at UC Berkeley on intelligent
RAM (IRAM), which combines processor
and memory onto a single chip to reduce
the memory latency. Patterson reckons
that such combined chips could reduce
latency by a factor of 10. For a message
passing parallel architecture, there would
still remain the question of communica
tion between !RAMs. So it's likely that
IRAM might be better employed to imple
ment a "vector processor on a chip" with
multiple arithmetic units plus memory,
which could then be combined in clusters.
Another research avenue takes the oppo
site approach-that is, to deepen the
memory hierarchy rather than flatten it
by adding extra levels of caching and
implementing more sophisticated dynam
ic caching and load-balancing algorithms.
Meanwhile, teraFLOPS power may pop
up in many more places, such as helping
routers scale up further. Each chip in an

Next Generation
Copy Protection

ASCI Red design could be reconfigured to
act as a router, said Hank Zanini, of Avici
Systems, at the N ext-Generation Net
works conference in November 1997.
Of course it's also possible thatthe tera
FLOPS milestone may turn out to be an
artifact of the Cold War that makes little
economic sense in more peaceful times.
This is certainly the view of Horst D .
Simon, director of the National Energy
Research Scientific Computing Center at
Lawrence Berkeley, a m ajor customer
for high-performance computing (HPC)
systems. "HPC is not a money-maker, so
commercial companies have little incen
tive to innovate with radical new tech
nology toward petaFLOPS," says Simon.
"HPC technology is no longer 'hot' in U.S.
research universities either, and there is
no concerted federa l petaFLOPS program.
All these facts imply that HPC will follow
an evolutionary growth curve, which will
not lead to commerci al petaFLOPS sys
tems in the next 10 yea rs." llJ
Dick Fountain is a longtime BYTE contributing
editor based in London. You can contact him at
dickp @bix.com.
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hapsody-Apple's latest OS
offers a rich set of object-oriented
frameworks for rapidly building
GUI-based applications . These
can range from complete cross-platform
applications to Rhapsody-specific utilities that
hide the messier details of configuring a
server. This elegant melding of OS and devel
opment environments endows Rhapsody
with the ability to both provide and manage
industrial-strength server services by just
pointing and clicking.
Rhapsody itself offers all of a modern OS's
features: memory protection, preemptive
multitasking, and threading. Its Unix-like ser
vices provide sophisticated OS features such
as multiuser support and distributed file
access. As such, Apple positions Rhapsody
as a server and high-end user OS. But its devel
opment features set it apart from the crowd.
While Rhapsody may be starting fresh, it
suffers from the same problem that has killed
many an aspiring OS: few useful applica
tions so far. You can translate this into: "How
can I write programs for it?" Because Rhap
sody is such a complex environment, the
answer isn't simple. A closer look at the OS is
necessary to understand why.

Both Old and New

Apple's latest OS offers several rich
application-development environments.

By Tom Thompson

wwwbyt

m

Rhapsody's roots are surprisingly old. It be
gan life a decade ago as NextStep, an object
oriented OS for the Next Computer (see "The
Next Computer," November 1988 BYTE).
Over the years, NextStep's object-oriented
environment was ported to other systems,
including Sun's Solaris, Hewlett-Packard's HP-UX, Windows 95, and
Windows NT. In so doing, the OS achieved a level of portability that
earned it the moniker OpenStep. Apple acquired Next in late 1996,
and OpenStep became Rhapsody, the OS. Rhapsody also inherits
what's best about the Mac OS: a simple yet powerful user interface
(UI), plug-and-play hardware expansion, hot-swappable peripherals,
and multimedia services such as QuickTime and QuickTime VR.
This tangled lineage actually confers two advantages on Rhapsody.
First, the class libraries that implement many of Rhapsody's functions
have been ported several times, which invariably exposes subtle
code bugs. They have also been field-tested for years, which reveals
more bugs. Thus, Rhapsody starts life with very robust and stable code.
Second, Rhapsody offers several application environments: BSD
MARCH 1998
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4.4 Unix, t he Ye ll ow Box applicatio n

framewo rks, and th e Blue Box process
that hosts the Mac OS (see the text box
"Rhapsody Arc hitecture"). Each e nvi
ronment offers a di fferen t way to write
programs.
For Unix wizards, th e BSD Unix emu
lation will be comfortable territory. Rhap
sody literally provides a window into it:
A Terminal application opens a console
style window, where you typ e Un ix com
mands and write scripts. Typically, you use
either telnet or FTP to transfer source code

~

.

onto a Rhapsody system, edit it, an d com
pile. An enhanced GNU 2.7.2 C com piler
translates C, c+ + ,and Objective-C pro
grams directly into executable code.

Classy Classes
The Yellow Box AP!s are a framework of
obj ect classes th at implement various GUI
elements, save/restore the state of your
program , an d access syst e m services .
Many of these objects have weathered the
test of time. I wrote about their o ri ginal
incarnation n ine years ago (" T he Next
Step ," March 1989 BYTE). T hen kn own as
the Application Kit, this object framework
consisted of 38 classes. Under Rhapsody
today, the Application Kit has more than
100 classes. These o bj ects provide ap pli
cation services that h andle user even ts,
draw to the screen, and manage the GUI.
A second fra mework, the Foun dation
Framework, provides a certain amount of
OS in depend ence. It also provides low
level services through som e base utility
classes a nd manages object persistence .
The m ajo r p ro blem w ith th e Ye ll ow
Box is that it's a w hole new set of AP!s to
learn. H owever, there are some good rea
80
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ike many modern OSes, Rhapsody has a kernel that implements most low-level tune·
tions, such as task creation . Higher-level services, such as file 1/0, typically operate out·
side the kernel but make requests to it for resources. Rhapsody uses the Mach kernel, which
was developed at Carnegie Mellon University, as a lightweight, commun ications-oriented
kernel. It provides basic services such as tasking, interproc ess communications (IPC),
memory management, timing, and synchronization. Rhapsody's kernel is a port of Mach 2.0,
with enhanc ements added by Apple, and releases 2.5 and later.
Another part of Mach, the OS support environment, manages networked IPC, distributed
file access, and remote-execution services. It provides BSD Unix 4.4 emulation. In addition,
Mach system calls are compatible with BSD 4.4 system calls, and Mach supports BSD 4.4
commands. After a simple recompile, BSD
4.4 Unix programs can run w ithout modifica·
tion under Mach.
Apple plans for Rhapsody to host a 100
percent pure Java environment. The Com·
mercial release will implement Java Beans,
part of the Java Development Kit (JDK) 1.1
Application
specification. Rhapsody supports JFC, I FC,
Workspace
Kit
Manager
AFC, and other Java class libraries, letting it
run most Java programs.
At higher levels, Rhapsody provides the
Foundation
Yellow Box APls, which are a set of OS·
Framework
independent object-oriented frameworks.
They are based on OpenStep 4 .2 and are
retooled with Apple enhancements. The Yel·
low Box provides a set of ready· made objects
formanagingthe user interface (UI) , drawing
objects (via Display PostScript), handling text
:
~
(using the Unicode 2.0 character set). and
ac cessing system resources such as mem·
ory or disk 1/0. If you need finer control over
the display, the Yellow Box offers a set of
AMach kernel provides the base
graphics primitives that lets you manipulate
for Mac OS, Unix, Java, and
the frame buffer. A Workspace Manager oper·
Rhapsody-specific programs.
ates similar to the Mac OS Finder by placing
a graphical interface over the BSD Unix emulation. It lets you view files or remote directories
as icons or lists. The Workspace Manager also lets you launch programs and copy files by
dragging and dropping icons.
Last but not least is the Blue B ox. This is a preemptive Rhapsody process that hosts the
Mac OS. Because it relies on a modified version of the Power Mac ROMs and the 680x0
emulator, the Blue Box runs only on PowerPC·based systems.
Rhapsody's OpenStep origins let it operate on different platforms. The OS is available on
both PowerPC· and x86·based systems. The Yellow Box APls operate on these systems
and, w ith suitable run·time support, on systems running Windows NT.

L

sons to do so. First, on Power PC systems,
the Yellow Box classes and the underlying
OS are completely native, whic h means
that applications harness the processor's
fu ll power. Second, app licati o ns can use
Un ix features such as distributed pro
cessing and remote procedure calls (RPCs).
Finally, an application's potential reach
is as large as the desktop computer ma r
ket itself. T hat's because the Yellow Box
fra meworks can also be subclassed from
Java, which lets Java programs seamlessly
invoke them. Because every computer has
some sort of Java virtual machine (VM),

a Yellow Box application co uld run with
out recomp ilation on PowerPC- and x86
based computers running Rhapsody, sev
era l flavors of Un ix, and Windows.

Resolving Resources
As a Mac developer, you're probably won
der ing h ow Rh apsody dea ls with Mac
resources: bytes that describe a GUI ele
ment's appearance and screen location,
encoded into a special forma t. For exam
ple, a MENU resource specifies a menu and
data that says the menu has four selec
tions, labeled File, Open, Save, and Q uit.

Writing for Rhapsody

Latitude's Sleight of Hand

·························································································
etrowerks' CodeWarrior Latitude is a set of libraries that implements many Mac OS APls
for Rhapsody, Sun's Solaris, or Silicon Graphics' IRIX. It supports over 1200 of the
most common Mac OS calls, which Latitude routes to the appropriate low-level Unix calls.
It uses a layered architecture that successively abstracts the details of the host Unix sys
tem while providing Mac OS services.
The topmost layer is the API layer, which presents the Mac OS interface to an applica
tion. The next layer is the Toolbox implementation layer. It uses platform-independent code
that either performs the requested service or calls a function within a platform-dependent
module. The lowest layer is a set of platform-dependent modules. These modules handle
groups offunctions, such as sound generation or threads, that rely on hardware- or OS-spe
cific features to perform the requested oper
ation. For example, a Rendering module calls
Display PostScript for Rhapsody; the Silicon
Graphics version uses the X Window Sys
tem. Latitude also performs housekeeping
operations such as converting Mac OS file
path names to Unix path names.
API layer calls use the same 680x0-pro
cessor A-trap exception mechanism to jump
to the proper function in the Toolbox imple
mentation layer, similar to what happens on
Power Macs. This level of indirection guar
antees that Mac applications that patch traps
to add custom features will continue to run.
Adapting your program for Latitude re
quires a few tweaks to the source code. If you
have functions written in 680x0 assembly
language, you 'll have to rewrite them in C.
Next, you compile the program using the
GNU C compiler for your target system and
link in the Latitude libraries. Now the appli
cation can run on the target system, and its
user interface (UI) inherits the look and feel
of the native OS.
Latitude deals with Mac OS resources sev
eral ways. There's a conversion tool thattrans
lates a file's resource fork into a C data array
for compilation. At run time, Latitude can also
Metrowerks' CodeWarrior Latitude
access resources placed into data files by
routes Mac OS calls to Unix services.
Unix conversion utilities like Apple Double.

M

played nam e by just p o inting and click
ing. TB a lso lets you sp ecify th e m essage
the elem ent emits w hen acted on, and you
can also select t he target obj ect that re 
sp onds to th e message.
This a nd other info rmation is sto re d
inside a N ext Interface Builder (NIB) fil e,
an archived object that's similar to a J ava
Bean . W hen an ap p lica ti o n load s a N IB
fil e, the obj ects and their data are in stan
ti ated. NIB fi les are p art of t he regul ar
file syst em-there ' s n o reso urce fork .
Rhapsody applicatio ns can be N IB direc

tories that contain bit maps (e.g., file icons),
the program code, and other NIB fi les.

Other Choices
Consequ ently, a Mac application fi le has
two sections: a data fork that sto res appli
cati o n d ata and a resource fo rk. The r e
so urce fork h as th e reso urces that store
program cod e an d the U1 description.
Using reso urces fo r the applicatio n 's
graphic elem ents un couples them fr o m
the p rogram cod e. To chan ge the size of
a wi ndow, a butto n 's nam e, or t ranslate
the File m enu's selections into French, you
m odify o nly the resource's data, n ot the
program cod e. W h ile resources sound like
objects, they're n ot. A sp ecial par t of the
OS k n own as th e R eso u rce M a n ager
und erstands each r eso urce fo rmat and
uses their data to build a U1 element o n
screen. C usto mizing the beh avior of, say,
a butto n re quires so m e intervention by

om

the p rogramme r, typically through calls
inside the program .
With the Yellow Box, U1 elements actu
ally are objects. For example, a button uses
the NSBu t t on class, an object that co n 
tains the methods that know how to draw
the button and emit a m essage when it's
clicked o n . If you want to custo m ize an
obj ect's behavior, you simply write some
code to o verri d e the r equ ired m eth o d s
and let object in heritance su pply the re
m aining capabi lities.
You use Rhapsody's Interface Builder
(IB) to qu ickly build and custo mize the
application 's graphic interface. It provides
a set of objects (e.g., a button, a dialog box,
o r a w ind ow) t o choose fr o m.Yo u can
cha nge an elem ent's size, color, and dis

Whil e th e Ye ll ow Box h as it s m er its ,
wh at do you do if you 've already got som e
ki ll er M ac OS ap pli ca ti o n co d e? On e
cho ice is to link th e cod e, w ith a little
effo rt, to M etrowerks' Cod eWarrior Lat
itude. (See the text box " Latitude's Sleight
of Hand. " )
Latitude lets you extend the reach o f
you r M ac application to Rhapsody and
o ther Unix platform s witho ut drastically
revamping existing cod e. It also lets th e
program tak e advantage o f Yellow Box
features, such as preemptive multitasking
and m em ory protection, w hile still using
the M ac OS APis.
Rhapsody itself offers a course of action
fo r those with lots of M ac OS binaries: You
can tak e it with yo u . The Blue Box, as
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mentioned previo usl y, hosts a complete
Mac OS enviro nm ent within a Rhapsody
process (see the text box " H ow the Blue
Box Works"). The Blue Box consists of a
Mac OS app lication that yo u can launch
or have Rhapsody launch automatically.
When M ac OS application starts, you
get the Mac OS sta rt-up screen, followed

Mac application
Mac OS
Finder
Process Manager

by the dancing icons of Extensions load
ing. T he Mac OS takes over the entire dis
play, but yo u can toggle between the two

How the Blue Box Works
Rhapsody program called Mac OS application manages the Blue Box. Mac OS appli
cation is actually a directory that contains Yellow Box Next Interface Builder (NIB) files,
a Mac OS application, and a file that's a modified image of the Mac ROMs. The ROM image
presents code "shims" to the Mac OS that prevent it from directly accessing the hardware.
These shims are thin layers of code (to minimize a performance loss) that map Mac OS hard
ware calls to Unix software calls.
When the Mac OS application launches,
it first loads this ROM image into memory and
then "boots" from it. (Rhapsody never uses
the computer's actual Mac ROMs.) The Yel
low Box process next locates a binary image
file of a Mac OS disk in /MacOSLibrary that
contains a System folder. The process fetches
code resources from this image's System
file and a Blue Box enabler file. This latter file
contains Rhapsody-compatible drivers that
the unmodified Mac OS 8 code uses. Now,
Rhapsody is running a preemptive process
that is executing the Mac OS. Mac applica
tions execute cooperatively, as before.
Importantly, the Blue Box runs native code
most of the time, down to the drivers and
Mach/BSD Unix calls, so its performance
should be about as good as the Mac OS itself.
(Recall that some of the Mac OS's low-level
1/0 code executes in a 680x0 emulator.)
Both the Blue Box and Rhapsody can share
resources, because all Mac OS calls even
tually wind up at the Rhapsody kernel. Cur
rently, there's no conflict in accessing files,
because the environments don't share disk
volumes. For the Ethernet interface, its driver
multiplexes Open Transport (Blue Box) Ether
Rhapsody's Blue Box emulates a Mac net packets with Berkeley sockets (Rhap-

A

OS environment.

sody) packets.
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Rhapsody Decisions
Decision

Pros

Cons

Writing to
Yellow Box

APls are based on NextStep, which
has been out for over a decade
and is thoroughly field-tested.

Yet another API to learn, and for
the Mac developer, there's no
code compatibility.

By using Java, have the potential of
the application running everywhere.
While the initial market is small, it is
the lucrative, high-profit server market.
Blue Box

Writing for the Mac OS lets you tap into Highly dependent on the
a large mass market.
integration of the Blue Box
into Rhapsody.
Low-level Rhapsody services offer
better concurrency and more stability.

Has the same problems as the
Mac OS: cooperative multitasking
and little memory protection.
Doesn't have the reach that
using Yellow Box APls would.

CodeWarrior No new APls to learn.

Latitude
Able to use existing Mac OS code
to build applications for Rhapsody
and Unix.

Not all Mac OS calls
are implemented.

Code exploits Rhapsody features (e.g.,
memory protection and scheduling).

environments easily. The Blue Box mounts
all Mac HFS-formatted hard drives. It
doesn't recognize any UFS drives or the
Unix partitions that Rhapsody uses.
Apple Talk works on the Ethernet inter·
face, so you can use printers, run file shar·
ing, or access Apple Talk servers. (The
Blue Box implementation I tested didn't
support TCP/IP directly: The protocol is

encapsulated in AppleTalk packets, which
must be sent to a gateway. Also, neither
the serial port nor sound works.)
As you switch between Rhapsody and
the Blue Box, you soon realize thatthe two
environments are running separately
from one another. Only a basic form of
cut and paste for data is supported be
tween the two. Hopefully, the situation

will improve when both OSes support the
Extended HFS format introduced with
Mac OS 8.1, and the Yellow Box supports
Apple Events.
I am very impressed with the Blue Box's
capabilities. It loaded all my favorite
Extensions and ran critical applications
such as cc:Mail, Acrobat, Illustrator, Pho
toshop, Power Point, Word, and Excel
without a hitch.
Apple still targets the Mac OS as a mass·
WHERE TO FIND

Apple Computer

Metrowerks

Cupertino, CA

Austin, TX

408-996-1010

800-377-5416

http://www.apple.com

http://www
.mctrowerks.com

market solution, and for a developer with
limited resources and a successful prod
uct, sticking with the Blue Box makes
sense. There's no risk on the developer's
part, but there are long-term issues. It
remains to be seen how well Apple can
integrate the two environments. Part of
what scuttled Copland was the difficulty
of adding modern OS services while sup·
porting the existing code base. If the Yel
low Box and Blue Box applications can't
seamlessly share data, such as via drag and
drop, the future for Mac OS applications
under Rhapsody will be problematic. m
Tom Thompson (tom_thompson@byte.com) is
a senior technical editor. He is the author of
the book PowerPC Programmer 's Toolkit
(Hayden, 1996).
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tared procedures are trouble in the making. Usually
written in a procedural programming language (a
third-generation language, or 3GL), stored proce
dures enable programmers to cast off the bonds of
SQL and handle data sets as if they were data in sequential files.
They can make database programming easier and database ac
cess faster, but in many ways they're not worth the trouble. Not
only do they violate the theoretical rules of databases, they can
be inefficient and make portability difficult.
True, stored procedures allow you to put a sequence of SQL
statements into a single block of code and pass parameters to
those statements. But for this type of use, you could instead re
place a stored procedure with a simple batch file. Such a batch
file might even offer some advantages, since it could also access
other programs from its position at the OS level.
The real reason to use a stored procedure is to gain access to
control structures and row-at-a-time access to database tables.
But this is the seduction that leads to doom. Most programmers
know how to write procedural code better than they know how
to write tricky SQL. When they can't think of a simple way to
solve a problem nonprocedurally, they go back to more famil
iar ways of doing things.

STORED
PROCEDURES:

AGood Theory-in Theory
Theory is more practical than some younger programmers want
to admit. Older programmers remember when Bohm and Jac
copini proved that you don't need to use a GOTO in a program
and laid the foundations for modern structured programming.
This is what the relational model did for modern databases.
When Dr. Codd wrote his list of the Twelve Rules for Rela
tional Databases, he had some restrictions as to what a relation
al database could be like. (You can get Chris Date's version of
the rules from An Introduction to Database Systems, Fifth Edi
tion, pages 389 through 393, if you want to read them all.)
Rule zero (yes, there is a rule zero) says that "for a system to
qualify as a relational database management system, that system
must use its relational facilities (exclusively) to manage the data
base." That excludes a second (procedural) access method to the
database from the start. In theory, this is not a handicap because
anything that a procedural programming language can do, a non
procedural language can also do. The proof and the definitions
of this theorem are part of formal language and computability
theory, which show you that it's possible, but not how to do it.
Rule two, the Guaranteed Access Rule, is essentially a restate
ment of the fundamental requirement for keys. In the relation
al model, every scalar value in a database must be logically ad
dressable by specifying the name of the containing tabl e, the
name of the containing column, and the primary key value of
the containing row. In a procedural model, on the other hand,
you navigate a file by the position of the records that it con
tains. Then you find the fields within the record by their loca
tion. This does not require keys at all; you do this by either explic
it or hidden cursors in the stored procedure language.
Rule 12, the Nonsubversion Rule, says that "if the system pro
vides a low-level (record-at-a-time) interface, then that interface
cannot be used to subvert the system," for example, bypassing a
relational security or integrity constraint.

Fooling the Theory
In fairness, most SQL products are pretty good about rule 12
when they put data back into the database and apply all the con-

com

THREAT OR
MENACE?
Stored procedures in database programming
sure make it easy-to violate database rules,
create inefficient code, and hinder portability.

By Joe Celko and Jackie Celko
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Stored Procedures : Threat or Menace?

Stored Procedures: The Good Side
Might be sending long SQL queries repeatedly, tying up bandwidth:

~
~

.c
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SELECT Al.keycol, (Al.amount
-SUM (ISNULL (B.amount, 0))
SUM (ISNULL (C.amount, 0))) AS total
FROM AAS Al
LEFT OUTER JOIN BON Al.keycol = B,keycol ,
AAS A2
LEFT OUTER JOIN CON A2.keyco1 = C.keycol
WHERE Al.keycol = A2 keycol
GROUP BY Al.keycol, Al.amount;

One short call to a stored procedure can
accomplish the same thing:

-

CALL proc1(:var1 , :var2); •

Database

Serv

Database
seiver

er

Different clients might be using different methods to do the same
thing, with different resuHs:

Different clients can call the same stored
procedure and get the same results:

SELECT Al.keycol , (A1
-SUM (ISNULL (B, 0)) . ..

SELECT Al, (Al
-SUM (ISNULL (B.amount,0)) . ..

~
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Stored procedures can reduce bandwidth on large, often-used queries; also, all users can access the same procedures.

straints to it. The problem is that, more
often than not, the stored procedure is
working with local variab les that have
no constraints on them whatsoeve r and
that can get their values from sources oth
er than the database. This means that,
even if the local variables come from the
database initially, they need not represent
anything in the database when they give
the user information or return data to the
database.
One simple example of this problem is
loading a database value into a local vari
able that's of a different data type and null
ability. You get a hidden automatic type
conversion and the possibility of a differ
ent nullability (whether or not the vari
able can be NULL) from the original data.
This sort of error isn' t even portable.
Reading 2.50 into a local integer variable
can give a value of either 2 or 3, depend
ing on how the SQL engine treats round
ing and truncation. Since the SQL stan
dard leaves numeric-precision questions
"implementation-defined," this practice
is perfectly valid.
Correspondingly, using a loCll variable
of a different data type and nullability to
put data into a database can create type
conversion and nullability errors in the
other direction. Integrity constraints pre
vent some errors, but not all of them.
88
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Stored Procedures: The Dark Side
Stored procedures can change the type-and value-of database variables.
Value= 2.5
Value= 2
Stored
Database ..._ _ _ _ _ _... procedure ...- - - - - -•
Stored procedures are not very portable and might act differently in different databases.

Cursed Cursors
If you don't know exactly what a cursor
is, think of it as a way of turning a SQL
query into a simple sequential file. An up
datable cursor must access only one row
in the original table at a time. This leads
to concurrency problems when some
one else needs that row, too. The usual
solution is to lock everyone else out of the
table, and to heck with performance.
But this doesn't answer another ques
tion. If the cursor is on one row of a table
and, in the same stored procedure as rhe
cursor, an UPDATE statement updates all
the rows in the table, does the data under

the cursor also change? The answer varies
from product to product, but it's always
a surprise to the programmer who thinks
a cursor should behave like a file .

Not Portable
The ISO has approved a SQL/PSM (Persis
tent Stored Module) language standard,
based on Ada, that's better for use with
SQL than with existing proprietary lan
guages. It uses a block structure that can
execute a statement group as a sequence
(e.g., BEGIN ... END) or as a unit (e.g., BE
GIN ATOMIC ... END), and it has the pro
gram flow-control statements needed for
structured programming. A table can have
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.. ..... 1479.89
233/MMX 32 MB 3.2GB 16X .
233/Pll 32MB 2. 1GB .............................1496.67
233/Pll 32MB 3.2GB 24X ..................... 1698.47
266/Pll 32MB 3.2GB 24X ..................... 1898.76

AST
Bravo LC Series desktops
166/MM X 16MB 2GB ...
.. ............ 879.59
200/MM X 32MB 2GB ............................ 1059.79
233/Pll 32MB 2G B Win95 .................... 1189.79
233/Pll 32MB 2GB WinNT ....................1686.22
Bravo MS Serles desktops
166/MMX 16MB 2GB 16X .................... 1299.85
166/MMX 32MB 3GB 16X .................. 1389 .78
200/MM X 32 MB 3GB 16 X .................... 1388.59
233/MM X 32 MB 3GB 16X .................... 1639.65
266/Pll 32MB 4.3GB 16X ..................... 1929.89
Bravo MS-T Serles mini-towers
200/MMX 32MB 3GB 16X . .................. 1535.59
233/MMX 32MB 3GB 16X .................... 1699.31
266/Pll 32MB 4.3GB 16X ..................... 1949.59
300/Pll 32MB 4.3GB 16X .................... 2229.45

Deskpro 2000

Deskpro 2000 mi n i-towers

166/MMX 16MB 3.2GB 16X ................. 1257.89
200/MMX 32MB 3.2GB 16X ..
.. .... 1385.49
266/Pll 32MB 3.2GB 24X ..................... 1948.27
300/Pll 32MB 3.2GB 24X ..................... 2176.67
Des kpro 4000 d esktops

166/MMX 16MB 2.4GB ....................... 1039.79
.. .. 1269.68
166/MMX 32 MB 3.2GB...
200/MMX 32 MB 2.4GB ......................... 1289.67
200/MM X 32MB 3.2GB .........................1338.59
233/MM X 32MB 3.2GB 16X ................. 1598.49
233/Pll 32MB 2.4GB .............................1666.87
233JPll 32MB 3.2GB 24X ..................... 1857.88

266/P ll 32MB 3.2G B 24X ..................... 2258.69

200/MMX 32MB 1.6GB ........................ .1119.79
233/MMX 32M B 2. 1GB ...... .. ......... .......1359.79

HEWLETT•
PACKARD

HP Brio Serles m ini-towers
..................887.76
166/MMX 16M8 2 .1GB
200/ MMX 16MB2.1GB ................... ... ... .. 917.45

233/MMX 32MB 3.2GB ......................... 1137.84
166/MMX 16MB 2. IGB 16X ................1074.57

200/MMX 32 MB 2. 1GB 16X ................. 1196.45
233/MMX 32MB 3.2GB 24X ................ 1354.73
HP B rio Ser ies towers
166/MMX 16M8 2. 1GB 16X

Deskp ro 4000S d esktops
166/MMX 16M8 2.1GB ........................ ... 946.77
200/ MMX 16MB 2. 1GB .. .. ... ... ............... 1 088. 75

200/MMX 32MB 2.1GB 24X
200/MMX 32MB 2. 1GB 24X

233/MMX 32MB 2.1GB ......................... 1368.89

233/MMX 32MB 6GB 24X

233/MMX 32MB 4GB 24X

Des kp ro 6000 deskto ps

233/Pll
266/Pll
266/Pll
300/Pll

32MB
32MB
32MB
64MB

2. 1GB 24X
2.1GB 24X
4.3GB 24X
4.3G B 24X

..................... 2327.87
..................... 2539.27
..................... 2847.67
.................... 3458.58

Oeskpro 6000 mi n i-towers

266/Pll 64MB 4.3GB 24X .....................3168.n
300/Pll 32MB 4.3GB 24X ..................... 3488.87
Presari o desktops
2200 51 180 16MB 1.6GB

F/,$1

a.:t:_a

ax .................. 699.00

~

PC 300G L Series des ktops

166/MMX
166/MMX
200/MMX
200/MMX
233/MMX

16MB
32MB
32 MB
32MB
32MB

2.SGB ...
2.SGB
2.5GB
2.5GB 16X
2.5GB

PC 300PL Serles d esktop s

200/MMX 32MB 2.5GB
200/MMX 32MB 4 .2GB

HEWLETT"

200/MMX 32MB 4.2GB 24X
233/MM X 32MB 4.2GB
233/MMX 32MB 4.2GB 24X

PACKARD

HP Vect ra VL Se rles 5 PC d eskto ps

166/MMX 16MB 1.6GB ......................... 1039.89
166/MMX 16MB 2.5GB 24X ................. 1135.85
166/MMX 32M B 2.5GB . ....................... 11 49.49
200/MM X 16MB 2.5GB ............ ............ 1129.98
200/MMX 32MB 2.5GB 24X ............... 1368.59
HP Vectra VL Serles 5 PC mini-tow ers

166/MMX 16MB 2.SGB 24X .................1195.59
200/MM X 32MB 2.5GB ......................... 1277.89
200/MMX 32MB 2.5GB 24X ................. 1329.89
233/MMX 32MB 4GB 24X .................... 1509.89

PC 300PL Se rles m ini-tower s

166/MMX 32MB 2.SGB ............... ..........1229.59
200/MMX 32MB 4.2GB 24X .................1589.75
233/MMX 32 MB 4.3GB 24X ...............2159 .79
PC 300X L Serl es des k top s

233/Pll
233/Pll
266/Pll
266/Pll
266/Pll
300/Pll

32MB 2.5GB
32MB 2.5GB
32MB 4.2GB
32MB 4.3GB
32MB 2.5GB
32MB 4.2GB

16X .....................1889.75
............................ 1699. 75
16X ..................... 2169.89
16X ..................... 2519.68
............................. 1949.69
16X .................... 2476.89

17" color monitor

ViewSonic•
Model 6233)(/2100

Model GS771

• 233MHz In tel
Pentiu m~ n processor 'f.Ell!!!!::i~
• I6M B SyncD Ri\M '
sta nda rd • 2. IGB
S.M.i\.R.T. II Ultra
ATA hurd drive
• In tegrated Mntrox
1064 SC enha nced
64-bit graphics

TOSHIBA

COMPAQ.

Libretto mini-notebooks
SOCT 5175 I GMB 772MB 6.1' AM .....................1399.98
70CT 120/MMX 16MB l .SGB 6. 1' AM ............... 1949.87

Satel lite & Satellite Pro notebooks
440COX 133/MMX 16MB
1.34GB 12.1' OS 10X ...
440CDT 133/MMX 16MB

. ..................... 1588.46

1.34GB 12. 1' AM 10X ................................... 1979.83
460CDX 166/MMX 32MB
2GB 12.1" OS 10X .......................................... 1989.37
460CDT 166/MM X 32MB
2.02GB 12. 1" AM 10X .................... ... .............2929.65
480CDT 233/MMX 32MB
3.BGB 12. 1" AM !OX . ..
..... 3669.89

Portege notebo o ks
300CT 133/MMX 32MB 4GB 10.4" AM ........ 2779.67
660CDT 5/150 16MB 1.2GB 11 .3" AM 10X ... 2178.59
Tec ra no tebo o k s
520CDT 166/MMX 32MB 3.BGB 12.1" AM 10X .3129.17
530CDT 166/MMX 32MB 3.BGB 12.1" AM !OX .3379.67
730XCDT 150/MMX 16MB 2GB 12.1" AM I OX ..2397.45
740CDT 166/MMX 16MB JGB 13.3" AM 10X NT .3479.n
740CDT 1661MMX 16MB JGB 13.3" AM IOX .....3279.37
750CDT 233/MMX 32MB 4.7GB 13.3" AM 20X ..4794.85
750CDM 133/MMX 32MB
4.nGB 13.3" AM 20X .
..........4947.98
7500VD 23WMX 64MB
4.77GB 13.3" AM DVD ...
. .................... 5315.49

AceR (+"
Extensa noteboo ks
39 1C 133/MM X 16MB 1.6GB 12. 1" OS 20X .1689,58
392C 150/MMX 16MB 2. 1GB 12.1" OS 20X .1879.85
39 1T 150/MMX 16M82.1GB 12. 1"AM20X .2379,87
392T 166/MMX 32MB 3GB 12. 1" AM 20X .... 2799.87

670CDT 166/MMX 32MB
3.2GB 12.1· AM 14X ..

A r mada noteboo ks
15300M 133/MMX 16MB
1.4GB 12.1" OS I OX ...................................... 1798 .67
15400M 150/MMX 16MB
2. 1GB 12. 1· OS 20X ................................ 2157.89
15SOOMT 5/ 133 16MB
1.4GB 12.1" AM 10X ............... ... ............... 2089.79
I 5800MT 150/MMX 16MB
2. I GB 12. 1" AM 10X .......
.............. 2629. 56
15900MT 166/MMX 16MB
2.I GB 12. 1" AM 20X ........... .. .. .. ...............3078.85
4131T 51 133 16MB 1.4GB 12. 1" AM ............. 1648,96
4 150 150/MMX 16MB 1.6GB 12. 1· OS ......... 2109.79
4 160T SL 166/MMX lBMB
2GB 12.1" AM ............................................ 2979.85
7330T 150/MMX 1GMB
2. 1GB 12. l " AM ..
...... ....... 1839.87
7350MT 166/MMX 32MB
2. 1GB 12. 1" AM ........................................3259.66
73600MT 200/MMX 32MB 3GB 12. 1" AM .... 3715.47
n l OMT 150/MMX 16MB 1.6GB 12.1" AM .... 1899.79
n30MT 166/MMX 32MB 2.1GB 12.1" AM .... 3279.65
nsoMT 166/MMX 32MB 2.1GB 12.1· AM ..•3449.58
n700MT 233/MMX 32MB 3GB
12.1" AM 20X ............................................. 3699.89
Pre sarlo notebooks
166/MMX 16MB 2.1GB 12. 1" OS 20X •..•.. 2296.00
200/M MX 32MB 2.1GB 12. 1" AM 20X ...... 2996.00

AST
A s centla no tebooks
M5130S 133/MMX 32MB
1.6GB 12.1" OS 20X ....... .... .......... ............ 1899.89
M5 160T 166/MMX 32MB
1.6GB 12.1" AM 20X ..
.. ....... 2739.89
M5 160X 166/MMX 32MB
............. 3329.88
2.1GB 13.3" AM 20X .....
M5200T 200/MMX 32MB
2.1GB 12.1" AM 20X ....... .. ........................ 3329 .45
M5230T 233/MMX 32MB
3.3GB 12.1" AM 20X .... .
...........3789.47
M5230X 233/MMX 64MB
4GB 13.3" AM 20X ..

Llfe Book 600 Serles no tebooks
656Tx 150/MMX 16MB 2GB 12.1" AM 16X... .2799.00
675Tx 200/MMX 32MB 3.2GB 12.1" AM 20X 4239.43

HP OmniBook 5700 Serles notebooks
150/MMX 16MB l .86GB 12.1" AM ... ..........2798.22
166/MMX 16MB I .86GB 12.1" AM .... ......... 3059.23
166/MMX 16MB 1.86GB 12.1" AM .. ........... 3059.23
166/MMX 32MB 2.79GB 12.1" AM .. ........... 3669.71

~

Th ln kPad n otebo o ks
380EO 166/MMX 16M8
2.1GB 12.1· OS 20X ... ...............................1799.96
380EO 166/MMX 16MB
3GB 12.1" AM 20X .................................... 2699.87
560E 150/MMX 16MB2.1GB 11.3"0S ......... 1549.87
560E 166/MMX 16MB 2.1GB 12.1" AM ...••...2897.67
560X 233/MMX 32MB 4GB 12. 1• AM ............ 3469.67
760XL 166/MMX 16MB 2.1GB 12. 1· AM .. ..... 3474.88
760XO 166/MMX 32MB
. ....•
3GB 12.1"AM8X .
765l 166/MMX 32MB 3GB 13.3" AM ....•
7650 166/MMX 32MB 3GB 13.3" AM ax
200/MMX 32MB 3.2GB 13.3" AM
233/MMX 32MB 4GB 13.3" AM
233/MMX 32MB 5. I GB 14.1" AM

no
no
no

1965CT 200/MMX 16MB 2. lGB
12. 1" AM 10X
1970CT 233/MMX 48MB 3.1GB
12.1"AM 20X
Travel Pro 2000 Se rl es notebooks
201 OCX 166/MMX 32MB
2. 1GB 13.3' AM 20X
2020CX 200/MMX 32MB
2. I GB 13.3" AM 20X

LlleBook 700 Series no teboo ks
7350 x 133/MMX 16MB 1.GGB 12. 1· OS 20X 1599.00
755Tx 150/MMX 32MB 2GB 12. 1" AM 20X ...2199.00
765Tx 166/MMX 32M8 3.2GB 12.1" AM 20X 2699.00

2030CX 200/MMX 48MB
3. 1GB 13.3" AM 16X

l:liti!!3: 11

2011 0CX 233/MMX SOMO
3.1GB 13.3" AM 20X .. ..
2035CX 233/MM X 32MB

VlslonBook Plus Series notebooks
4350x 150/MMX 16MB
2. I GB 12. 1" OS 20X ..... .. ....................... ........ 1799.00
4360x 166/MMX 16MB
2. 1GB 12. 1" AM 10X ...................................... 1999.00
Vlslon Book Pro Series no te bo oks
7360 166/MMX 32MB
2.1GB 12.1" AM 10X ...................................... 2499.00
7560 166/MMX 32MB
3GB 13.3" AM 10X ........... .... ...... .... .............. 2999.00
7580 233/MMX 32MB
3.2GB 13.3' AM 20X ..................... ... .. ............ 4399.00

(h~~!~~:6·
HP Om nl B ook 800 Se ries notebooks
800CT 166/MMX 16MB 2GB 10.4" AM .....3679.68

... ...3279.97

TravelM ate no teboo ks
7120T 200/MMX 32MB 3GB 12.1" AM 20X ...3289.25
7130TE 233/MMX 32MB 3GB 13.3" AM 20X 3579.89

Lile Boo k 500 Se rles notebooks
555Tx 15CVMMX 16MB 2GB 12.1" AM 20X ...2289.65
565Tx 166/MMX 32MB 2GB 12.1" AM 20X ...2499.00
585Tx 233/MMX 32MB 4GB 12.1" AM 20X ... 3699.00

Travel Pro 1000 Se rles notebooks
1960CT 166/MMX 16MB 2. 1GB
12.1'AM20X ......................... .................... 2359.16
1960CS 166/MMX 16MB 2.1GB
12.1" OS 20X ... ........ .. ................ .. .............. 1939.77

CDW®

#

clickhere

i@ttll,!iiil·l4i<?,r'JlfjFn(W41q
For the most
extensive selection
ofPCs anywhere,
dick on CDW'
Compare!

3. 1GB 13.3" AM 20X
Rodeo 3000 Serles notebooks

3000ECX 166/MMX 32MB
3. 1GB 14.1'AM 20X

3015ECX 233/MMX 32MB
2. 1GB 14.1' AM 20X
Rodeo 5000 Se ries notebooks

5000ECX 233/M MX 32MB
3. IGB 14.1" AM 20X
50 10ECX 233/MMX 64MB
3.1GB 14.1"AM 20X
5020ECX 233/MMX 64MB
4GB 14. 1" AM 20X ....... .
5030ECX 266/MMX 64MB
4GB 14. 1" AM 20X ..

AM
OS

=active- matrix color display
=dual-scan color display

Managing Data
multiple attached triggers that can fire in
order before, after, or instead of the trig
gering action.
It's a nice standard, but only the Mimer
database from Sweden has implemented
it thus far. Most SQL products support
triggers and/or stored procedures-each
with its own proprietary language, which
is usually based on an existing 3GL. Sy
base/SQLServer's T-SQL language is based
on C. Informix's fourth-generation lan
guage (4GL) is based on the ALGOL/Pas
cal language family.
But problems arise. An IF... THEN ...
ELSE statement, one of the fundamental
building blocks of structured program
ming, uses two-valued, Boolean logic (i.e.,
TRUE, FALSE), while SQL uses three-val
ued logic (i.e., TRUE, FALSE, UNKNOWN).
When a predicate in the IF clause returns
UNKNOWN, should the THEN clause exe
cute? The ELSE clause? Neither of them?
SQL has no clear guidelines. UNKNOWN
acts like FALSE in the WHERE clause of a
SELECT, UPDATE, or DELETE statement,
but like TRUE in the CHECK() constraint
and other declarative referential integ
rity clauses.
Proprietary languages are just a minor
problem in a one-vendor IS shop. How
ever, such one-product shops are going
the way of the dinosaurs. Modern IS shops
have several different databases, usually
as a migration-path plan for applications
to scale up.
Software vendors who develop applica
tions on many platforms and databases
face this language problem on a daily ba
sis. Their solution most often is to avoid
writing proprietary script code for every
database in their packages. Instead, they
keep procedural code out of the data
base entirely and write procedures in C or
another standard cross-platform language
that can host SQL.
That's why ODBC, and now Java Data
base Connectivity (JDBC), are popular
with developers of shrink-wrapped soft
ware. They permit you to link the object
program (which the C source code conWHERE TO FIND

Informix

708-241-3500

Menlo Park, CA

http://www.mimer.com

800-331-1763
650-926-6300

Sybase

http://www.informix
.com

Emeryville, CA

Mimer Sysdeco

http://www.sybase.com

800-879-2273
510-922-3500

Downers Grove, IL
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Stored Procedures: Threat or Menace?

How Stored Procedures Work
Local
client
applications

SQL
CALL
statement
Remote Dllbtbuted
Relational Database
Architecture l•AJ
sel'Yices

-

Database
serYer

Stored
procedure

• User-written programs.
• Can be invoked by applications.
• Can contain most statements that an application
program contains.
• Can execute SQL statements at serYei or
application logic for a specific function.
• Can be written In SQL, COBOL, C, C++, Pl.II,
FORIRAN, assembly language, or REXX.

Clients or remote processes can invoke stored procedures,
programs that reside on the database server itself.
taining SQL created) to a different back
end library for each target database. The
software vendor doesn' t expose source
code to the buyer and can maintain just
one version of the source code.

Let's Get Practical
4GL performance is several orders of mag
nitude worse than that of pure nonpro
cedural SQL. SQL database engines are
optimized to handle large blocks of data
on physical data pages in storage.
In addition, database-optimizing com
pil ers are complex a nd sophisticated,
while procedural languages have simple
compilers. T-SQL is a cl ass ic example:
It's a one-pass compiler that can't handle
a forward reference and needs a @ in
front of local variables. There's not much
code optimization in a one-pass compil
er; about all you can do is rearrange the
expressions a little and hope for the best.
Procedural code is also much bigger
than pure SQL. A SELECT ... GROUP . ..
BY . .. HAVING statement does the same
work as over 100 lines of procedural code.
The extra code is for error checking,
opening or closing cursors, and so forth.
We once replaced a block of over 400
lines of T-SQL code with a few SQL state
ments. The pure SQL ran 2700 times faster.
Anecdotal, perhaps, but indicative.
Also, many databases automatically re
compile stored procedures whenever they
are used-even several times in the same

session. The system itself might cause this
by paging a stored procedure out of main
storage and not retaining the executable.
A worse situation is when stored proce
dures call each other and push each oth
er out of main storage, guaranteeing max
imum compiling times.

Whoa, Trigger!
Another disadvantage is that triggers and
stored procedures do not communicate
anything to the query optimizer. The user
calls the stored procedure, so the database
has no idea when it will execute, or even
what code it contains. If you maintain
referential integrity with the PRIMARY
KEY, FOREIGN KEY... REFERENCES, and
CHECK() clauses on the tables instead of
in triggers, then the optimizer can pick up
the predicates in the CHECK() clauses and
use them in its execution plan.
An advantage of many SQL databases
is that a FOREIGN KEY... REFERENCES
declarative referential integrity-constraint
clause creates a special indexing structure
inside the engine on the two tables in
volved and speeds up the joins on the pri
mary and foreign keys. Stored procedures
and triggers simply cannot do this, since
they are added to schemata after the ta
bles are created. Iii
Joe Celka and Jackie Celka are Atlanta-based
technical writers. You can contact them at 1062
.1056@compuserve.com.
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. .- -. . e've been livingwithMoore's
law for 34 years now, so the
idea that one day soon it might
. .- - • cease to apply could be hard
to accept. Back in 1964, four years before
co founding Intel, Gordon Moore noticed
that the number of transistors that could
be squeezed onto a single chip was dou
bling every year. Those early chips con
tained a few thousand transistors, but
once the semiconductor business got into
its stride, the pace slackened a bit. The
transistor count was doubling only every
18 months, and it's been doing that ever
since.
Now the Intel Pentium Pro contains 5.5
million transistors, and the next-gener
ation Merced will have closer to 10 mil
lion. What's more, as the number of tran
sistors doubles, next-generation chips
don't cost much more per unit to manu
facture than the previous generation, so
the cost per transistor is actually halved
every 18 months.

As Luck Would Halve It
This halving of transistor costs happens
because chips are fabricated usingphoto
lithography-in effect, a kind ofprinting
process-so the economics work rather
like print on paper. For instance, it would
cost almost exactly the same for BYTE to
print-with the same technology-twice
as many words, at half the size, on this
page, although destroying your vision is
not in our mission statement.
Luckily, that problem doesn't arise
with transistors, because a half-size tran
sistor is just as good as its full-size prede
cessor. Actually, it's better, because small
er transistors are faster than big ones. For
one thing, as the density of transistors on
a chip rises, the distance between tran
sistors is reduced, so the electrons don't
have to travel as far (and, thus, they arrive
sooner) . Also, as you shrink CMOS tran
sistors, you can switch them proportion
ally faster by raising the clock frequency.
The power each transistor consumes re
mains the same.
The fortunes of Intel and other semi
conductor giants have rested for nearly
20 years on this virtuous circle of physics.
Smaller transistors mean more on each
II
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AMENDING
CORE'S
For over 30 years, Moore's
law has described exponential
increases in chip power.
Finance, technology, and physical
law might change that.

LAW
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Amending Moore's Law
chip, resulting in greater processing pow
er and faster speeds. It's the reason that
the 166-MHz Pentium machine I use today
is hundreds of times more powerful than
the single mainframe that served all of
London University during my student
days in the 1960s.
Every few years someone predicts the
end of this exponential growth of chip
density, but so far they've all been wrong.
Now a slackening ofthe pace is in sight
not next year, but within the next decade.
The reasons might be as much financial as
they are technical.
You may have already spotted a weak
ness in my print-on-paper analogy. Print
ing twice the number of words on each
page might not raise the cost per page, but
the overhead would double from buying
twice the amount of materials. Also, new
technology might be necessary. Analo
gously, as chips get denser, the cost of de
signing them and the cost of fabrication
equipment go up, too-perhaps not quite
so fast, but following a similar exponen
tial growth curve. An increasing number
of industry commentators believe that it
will be the cost of new fabrication plants,
rather than technological obstacles, that
causes Moore's curve to plateau.

The Square Root of Not

T

o create a quantum computer based on
binary logic, you need a quantum parti 
cle that has at least two states (a ground
state and an excited state) and some means
of forcing it to switch between the states.
These states could be the spin of a single
electron, electronic orbital s in an ion , or
the magnetic dipole of an atomic nu cleus.
Corresponding switching agents could be
pu lses of laser light or microwaves.
Designate one of t he state s (say, the
ground state) as representing 0 and the
other as 1, so the particle encodes the val
ues of a classical digital bit. As shown in the
top portion of the figure below, applying a
switching pulse of duration p turns a 0 into a
1 (or vice versa) , so the particle behaves as
a Boolean NOT gate.
What makes a quantum gate different is
what happens when you hit the particle with

a pulse of p/2 duration. The particle's state
now becomes a "coherent superposition"
of both states; that is, it represents both Oand
1 at the same time (see the bottom portion of
the figure below). If you apply the p/2 pulse
again, this superposed state collapses into
the opposite of the original state.
David Deutsch christened this device the
...J NOT gate, because applying it twice in suc
cession is equivalent to a single NOT opera
tion (.../NOT x .../NOT= NOT). He also dem
onstrated that this is a universal operation
(as are almost all quantum interactions), so
you can perform any quantum computation
by using a combination of them - just as you
can use NAN D gates to create any classical
computation. Deutsch explains this situation
in a more dramatic fashion : "Almost anything
is a quantum computer if you shine the right
kind of light on it."

Single-Particle Quantum Logic Gate
The particle's spin-up state is taken to represent
logic 0 and spin down as logic 1. A laser pulse of
duration T flips the particle's spin, which is
equivalent to the classical NOT operation.

Reproductive Problems
The current-generation Pentium Pro and
PowerPC microprocessors use CMOS
technology with a 0.35-micron feature size
(roughly the size of each transistor and
the metal tracks that connect them). The
next versions of these chips, currently in
sample production, will shrink to a 0.25
micron process. As Tom Thompson ex
plains in "What's Next?" (April 1996
BYTE), these sizes are already pushing up
aga inst a technical barrier in the lithog
raphy process itself.
Physica l law requires using a light
with a wavelength smaller than or equal
to the smallest feature of a chip to accu
rately copy the chip's layout masks onto
silicon. Current litho machines use mer
cury arc light with a wavelength of 0.365
micron. Next-generation machines will
move to exotic krypton/fluorine UV lasers
that emit at 0.248 micron.
As chip fabricators try to reduce the fea
ture size further, the illumination sources
they need become ever more exotic, mo re
expensive, and less manageable. UV lasers,
plus optical tricks to enhance their reso
lution, are good down to about 0.1 mi
cron. Below that, X rays are needed, and
92
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Logic 1

Logic 0

In the .../NOT operation, a laser pulse of half the duration, T/2, leaves the
particle in a "superposition" of the up and down spin states, so it
represents 0 and 1 simuHaneously. This is a quantum operation with no
equivalent in classical physics. Repeating the operation will complete the
spin inversion (i.e., .../NOT x .,INOT =NOT).

~-·
Logic 0

T/2

~"""

. . .____©

Superposed 0 and 1

T/2

Logic 1

Single qua ntu m particles can "remember" t he previous state,
so t hey can flip to the opposite logica l state.

then things get really tricky. Th ere is no
method to focus X rays. That means you
can ' t employ optical reduction, so chip
masks must be th e same size as th e chip
itself, making them terribly difficult to
manufacture. Another difficul ty is find
ing mask materials that are sufficiently
opaque to X rays. Despite decades of re

search, X-ray lithography has never made
a commercial chip.

Halve Mercy
Lithography is only the first obstacle. At
feature sizes around 0.1 micron, problems
with transistor threshold voltages, ca
pacitance, and resistance in the metal in

Amending Moore's Law

The Crosstalk Problem

Aluminum
0.5 micron

Silicon

At smaller feature sizes, the tracks become taller than
they are wide and act like parallel-plate capacitors.

0.1 micron

Silicon

As process geometries shrink, capacitor effects between
closer conductors lead to signal leakage, or crosstalk.

The Copper Connection
IBM announced that it
LasthadSeptember,
cracked the problems of copper met
allization for its new CMOS 7S process (see
the figure "Copper-Bottomed Computing"
below) . Manufacturers have long known that
copper, a superior conductor, would be bet
ter than the aluminum currently used to make
the tracks connecting transistors : Copper
permits thinner tracks at the same resistance.
However,aluminum is much easier to deposit

by evaporation, and it sticks better to the sil
icon substrate.
IBM's CMOS 7S process will lead the
market in several parameters (that is, until In
tel catches up). Using six metal layers and a
0.2-micron feature size, it can pack 150 to
200 million transistors onto a die and oper
ate at 1.8 V. IBM will be introducing ASICs
built using CMOS 7S this year, and it will mi
grate the PowerPC chip to the process soon.

Copper-Bottomed Computing
Copper layer 6

Copper layer 5
Copper layer 4
Copper layer 3
Copper layer 2
Copper layer 1

IBM has solved t he probl em of bond ing copper to silicon,
allowing t he creation of t racks wit h superior conductance.

terconnects also hit crisis points. One
benefit of CMOS is that- in contrast to
competing technologies-transist ors
consume almost no current when they're
turned off. This enables immensely com
plex chips, such as the Pentium, to have
reasonable power consumption. As chip
designs shrink, each individual transis
tor can run faster while consuming the
same amount of power.
However, the total number of transis
tors per unit area increases by a square
law, so the power consumed (and, hence,
the heat dissi p at ed) p er unit area rises
by a square law: half the feature size and
quadruple the power per unit area. For
tunately, another property of CMOS tech
nology comes to the rescue: The transis
tors' voltage and power consumption also
relate by a square law. This means that
lowering the supply voltage can compen
sate for this increased power consump
ti on. Dropping from a 5-V operation to
a 2-V one brings a sixfold power saving
(52/22=25/4); dropping to 1 V would re
duce power consumption 25 -fo ld.
That's why chip designers have been
reducing CPU core voltages over the past
decade as feature sizes get smaller, by steps
from 5 V, through 3.3 V and 2.8 V, down
to 2.5 V, and even as small as 1.8 V for next
generation chips. As a result, we keep get
ting double the computing power for al
most the same power consumption.
But in semiconductor design, the trade
offs keep coming over the plate a little too
fast. Unfortunately, reducing the supply
voltage reduces the maximum clock rate
for a chip by increasing the gate delay; the
transistors switch slower. Fortunately, you
can offset this by also reducing the tran
sistor's threshold voltage (the voltage at
which the transistors switch on) . Unfor
tunately, if you lower the threshold volt
age too far, the transistors won't work at
all. But even before you reach that point,
they begin to leak current, eve n w hen
turned off.
Steve Furber, professor of computing
at Manchester University, is an authority
on low-power chip architectures (he de
signed the original ARM chip). He de
scribes the situation like this: "In standard
bulk CMOS, for every 60 millivolts that
you lower the threshold, leakage goes up
by an order of magnitude. At the moment,
the industry is lowering the supply volt
age only as fast as it has to, to avoid tran
sistor breakdown. "
The botto m line of this mind-boggling
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series of trade-offs is that just-under-1-V
operation looks like a fundamental lim
it for CMOS technology. That's exactly
where sub-0.1-micron chips are headed.

Fab Forces Systems on a Chip

..................................................................................................

B

Crosstalk Act
Crosstalk is another gremlin that will
make 0.1 -micron features hard to achieve.
Today's chips are essentially two-dimen
sional objects, so as you shrink them you
have to cram everything closer together.
The tracks that join the transistors must
get narrower, but to avoid increasing their
resistance too much, they still have to be
relatively thick. Eventually they look
more like walls than roads (see the fig
ure "The Crosstalk Problem" on page 93).
Worse, neighboring pairs of tracks start
to behave as long, parallel plate capaci
tors, which slows down signal transmis
sion and allows the signal on one track to

usiness models, rather
than technical obsta
cles, might halt the exponen
tial growth in chip density.
In 1981 , G. Dan Hutcheson
developed the nonlinear re
turn on investment (ROI)
model, which big semicon
ductor companies still use
to guide their investment in
plants and equipment.
He points out that price
based decisions, not techni
cal obstacles, ultimately con
t ro 1 chip life cycles . "The
costs of achieving higher lev
els of chip performance rise
very rapidly as the limits of
a manufacturing technology

The Cost of Fab
Process 1 Pror;ess 2 Process 3

;n

'

:12

Perfonnance

Each new ge nerat io n of a chip des ign
has its own cost/performa nce curve.

leak into its neighbor (i.e., crosstalk).
Chip designers will be fighting an uphill
battle against crosstalk. For example, the
latest generation of CAD tools spaces the
tracks farther apart than the minimum
width. As Furber observes, "That's good
for reducing crosstalk, but it starts tone
gate the advantage of the small feature
size." One solution that promises to delay
the inevitable is employing a better con
ductor, copper, so that these thick tracks
can be made narrower. This will reduce
intertrack capacitance (see the text box
"The Copper Connection" on page 93).

The Everests
of Chip-Making
Keeping up exponential growth beyond
0.1 micron will mean moving beyond the
94
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are approached," he explains.
"Increasing costs might drive
prices beyond what buyers
are willing to pay, causing the
market to stagnate before
the actual barriers are en
countered:'
In the figure "The Cost of
Fab" above, the solid red line
depicts the overall cost/per

forman c e history of a hy
pothetical chip family ; the
dotted curves show the cost/
performance curves for suc
cessive generations. E1, E2,
and E3 show the points at
which the economics force
the abandonment of the old
technology, long before the
technical "brick-wall" region
(T1 , T2, and T3) does.
Every peak in thi s cycle
requires a new fabrication
plant, th e cost of whi ch is
rising about half as fast as
Moore's law itself, doubling
about every three years. In
tel just spent $1.3 billion on
its new fab in Arizona. Both
Samsung and Siemens have
paid $1 .5 billion for new tabs.
You need to se ll a lot of
chips to recoup such invest
ments, and eventually that
won 't be possible. Then you
have to raise prices. Hutch
eson says, "The semicon 
ductor industry is not likely
to come screeching to a halt
anytime soon. When the cost
per bit begins to rise perma
nently, the most likely result
will be an industrial phase
change that significantly al
ters business models:'
Other industries experi 
enced similar phase changes
long ago. If this happened in
the semiconductor business,
big-iron chips , such as the
Intel Merced, would remain
expensive and change less
often. Semiconductor firms
would have to branch out hor
izontally, using spare silicon
real estate to add more func
tions to a chip : Digital signal
processors (DSPs) , graph

current universe of 2-D CMOS fabrication.
There are hundreds of university research
projects into 3-D chip structures and mo
lecular-level transistors built from exotic
organic polymers, but none of these tech
nologies yet looks like a viable basis for
such a huge industry.
The combination of all these difficul
ties might cause Moore's expon ential
curve to level off- at somewhere just be
low the 0.1-micron feature size, with more

ics accelerators, and even
tually whole computer sys
tems would be on one die.
There are signs that this
is happening. Intel is rapid
ly diversifying into graphics,
telephony, networking, and
video. It has just reorganized
itself and has finally conced
ed it needs to produce an in
expensive Pentium II for sub
$1000 PCs.
This is also a scenario that
Robin Saxby, chairman and
CEO of ARM, endorses. The
firm has no fabrication facil
ities of its own ; instead, it
uses commercial foundries.
Saxby sees the company's
future in designing ASICs
based around the ARM core,
and eventually whol e sys
tems on a chip. "If you look
at the motherboard of today's
PC, you 'll find devices from
around 15 silicon vendors :
a CPU from Intel, graphics
from Chips & Technologies,
a modem from Cirrus Logic,
a sound chip from Yamaha,"
he explains. "The future PC
'motherboard' will be a single
chip, but just one silicon ven
dor will supply that chip. The
biggest challenge is getting
the intellectual property for
all those circuits to work to
gether and connect."
ARM is one of 128 firms
(including Alcatel, Fujitsu,
IBM, Sony, and Toshiba) that
have formed the Virtual Sock
et Interface Alliance (VSIA;
http://www.vsi.org) to create
standards for integrating
such system-on-a-chip prod
ucts by sharing and licensing
the circuit components.

than 100 million transistors per chip, a
1-GHz clock rate, and 1-V operation
sometime du ring the next decade . Ac
cording to Furber, "We've been blessed so
far, in that the sorts of things ECL [emit
ter-coupled logic, as used in 1970's main
frames] board designers used to worry
about- transmission-line effects, ringing,
and so forth - have not existed in CMOS
chips to any significant extent, but they're
continued
definitely coming."
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Amending Moore's Law
The Semiconductor Industry Associa
tion's (SIA's) National Technology Road
Map for Semiconductors, a collection of
best-guess predictions from experts across
the industry, agrees with this assessment.
It hints at a slackening of the increase in
clock speeds to around the 1-GHz level by
the year 2010.
There are other obstacles besides CPU
design. In DRAM fabrication, progress is
slowing as cell sizes fall below 0.2 micron:
Moving to expensive silicon-on-insulator
technologies might be necessary to get
past the 1-Gb level. Bus speeds currently
lag five times behind CPU speeds (for ex
ample, a 300-MHz Pentium on a 66-MHz
bus). This puts tremendous pressure on
cache technologies to absorb the differ
ence. A 1-GHz CPU will demand at least a
100-MHz bus. Intel already has mother
boards in its labs running that fast, but
such boards are hard to design and ex
pensive to make, which may further upset
the economics of the commodity PC mar
ket. But in a way, none of these technical
obstacles is the real problem; it might be
the business model that's in danger of top
ping out (for more information, see the
text box " Fab Forces Systems on a Chip"
on page 94).

Quantum Barrier
or Bridge?
In addition to technology and finances,
quantum mechanics presents a problem
as well. At the 0.1-micron size, quantum
effects start to become important. The
electrons in the body of each transistor
number only a few thousand, rather than
billions. Ohm's law and other macro
scopic rules that electrical engineers work
by describe only the statistical average
behavior of huge numbers of electrons.
Once you start dealing with electrons on
their own, they follow the very different
laws of quantum mechanics. As Furber
puts it, "The probability that a few hun
dred electrons will spontaneously migrate
to the next transistor might be only zero
point-many-naughts percent, but given
billions of transistors, in a chip that's ex
pected to perform billions of operations
per second without error for years, you'd
WHERE TO FIND
Intel
Santa Clara, CA
800-548-4725
408-765-8080
http://www.intel.com

eventually start to see that happen."
But what about the possibility of har
nessing quantum effects to create a new
kind of computer? Although many re
searchers are pursuing that goal, there
aren't any working quantum computers
as yet. Present experiments are still at the
level of demonstrating one or two work
ing quantum gates. However, the moti
vation that drives the search for a quan
tum computer is that it might solve classes
of problems that will be forever denied to
conventional computers.
Rather than operating on the bulk
properties of electrons, as a "classical"
digital computer does, a quantum com
puter operates at the level of single parti
cles: atoms, ions, single electrons, or pho
tons. Promising systems have beryllium
or cesium atoms trapped inside resonant
cavities, and quantum "dots": single elec
trons trapped in the energy wells at the
junction of two layers of doped silicon.
Many experiments on quantum com
puting use lasers and mirrors-not be
cause that's the way to invent practical
devices, but because quantum optics is a
well understood field. Which physical im
plementation eventually triumphs, if any,
is not too important at this stage, how
ever, as the principle underlying them all
is the same, in a very profound sense (see
the text box "The Square Root of Not" on
page 92).
Quantum computers have a different
range of usefulness than classical com
puters do. Also, in the opinion of David
Deutsch of Oxford University, "They will
probably never be used to add up accounts
in banks."
Deutsch also doubts that quantum
computers will ever be fabricated with
the sort of large-scale integration that is
seen in CMOS devices. As Deutsch says,
"For classical computers, the difficulty
has been making them smaller and faster.
But for quantum computers, the difficul
ty will be to put more bits into the inter
active region."
Exciting as quantum computers are in
theory, they are not in a direct line of de
scent from MOS technologies. The same
economics are unlikely to apply to their
fabrication. In fact, these machines are
likely to have to face their own equivalent
to Moore's law. Iii
Dick Pountain is a longtime BYTE contribut
ing editorbased in London. You can contact him
at dickp@bix.com .
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he Internet relies on a network layer protocol-the Internet Protocol, or IP-to provide world
wide interconnectivity of many individual networks into a greater whole. Although the current
version of this protocol, known as IPv4, has served the Internet well for over 20 years, it is reach
ing the limits of its design. A new version, IPv6, is waiting in the wings. (See "IPv6: Coming to an Internet
Near You," page96NA4.)

T

Boning Up on IPv6

By early 1996, it was obvious
that !Pv6 needed its own test
ing environment to simulate the
Internet operating under the
new protocol. Several imple
The 6bone is
menters and users met and start
ed an international test bed,
leading the way to
called the 6bone (short for !Pv6
Internet backbone). By June of
test the next-gen
1996, two groups were racing to
eration Internet
provide the first !Pv6 connec
tivity: One group consists of the
Protocol, IPv6,
University of Lisbon (Portugal),
and help move it
the Naval Research Laboratory
(U.S.), and Cisco Systems (U.S.);
into the Internet
the other includes consortia of
Danish universities (UNI-C),
mainstream.
French universities (G6) , and
Japanese universi ties (WIDE).
By Robert Fink
The result: the 6bone test bed.
The 6bone is an international !Pv6 test-bed network that the
!Png Transition Working Group (ngtrans) oversees and directs.
The 6bone provides a means for:
•testing !Pv6 implementations and standards;
•testing !Pv6 transition strategies;
•gaining early applications and operations experience;
•giving implementers, users, and Internet service providers (ISPs)
a chance to try !Pv6; and
•making an experimental first step toward the transition from
!Pv4 to !Pv6.
The 6bone follows in the footsteps of the MBONE, the Inter
net multicast tunneling backbone, which provides IP Multicast
transportation over existing unicast infrastructure by tunneling
where native IP multi casting is not available. Similarly, the 6bone
tunnels !Pv6 traffic across the existing !Pv4 Internet infrastruc
ture, since IPv6 native transports are not yet widely available.
In the early phases ofIPv6 deployment, most native IPv6 trans
Anatomy of a 6bone
port is restricted to sites with the capability to experiment with
it locally. ISPs and other private IPv4 transit providers are gen
The 6bone provides the needed IPv6 transport infrastructure by
relying on:
erally unwilling to place IPv6 in production use in their routers
until it is thoroughly debugged and proven and ensures minimal
• dual !Pv4 and IPv6 stacks in the client;
operational impact. This leaves most early IPv6 testers with the
• IPv6 encapsulated in 1Pv4 packets;
•dual-stack backbone routers that know IPv6 routes of 6bone
need to use tunneling to deliver IPv6 packets among themselves
participants;
when remotely located.
•Domain Name System (DNS) that supports 1Pv6 "AAM" records;
Also, at the present time, the 6bone consists of many research
and development organizations in the implementer, user, and
• a 6bone routing registry to track sites and their tunnels;
ISP communities. Many sites allow packets to travel based on the
• a mail list, various IPv6 tools, and a 6bone Web site (http://
www.6bone.net).
site's research and development status. Thus, production !Pv6
traffic is not carried on the 6bone because it might conflict with
Dual stacks handle both 1Pv4 and IPv6 traffic. This is also one
the acceptable-use policies of these organizations. You can expect
way to turn 1Pv6 into IPv4, and vice versa, so that IPv6 can tun
nel on the Internet.
that a variation of the 6bone will soon provide early IPv6 users
with the capability to carry actual production traffic.
The figure "6bone Conceptual Architecture" (page 96NA 6)
www.byte.com
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Boning Up on 1P v 6

1Pv6: Coming to an Internet Near You

W

hat 's so wrong with 1Pv4 that 1Pv6
should replace it? I Pv4 is difficult to
configure, has no built-in security features, is
running out of addressing space, and provides
no site renumbering features for changing eas
ily from one Internet service provider (IS P) to
another. Despite various mechanisms (includ
ing IPsec, DHCP, and NAT) to alleviate these
problems, they have their own limitations and
must be added on, often at great expense.
The Internet Engineering Task Force (IETF)
tackled 1Pv4's problems by starting the IPng
(Internet Protocol next-generation) project. The
original work leading to 1Pv6's selection by the
I ETF completed in mid-1994. Then these pro
tocols evolved and improved enough to allow
the start of various implementations of 1Pv6.

1Pv6 Addressing Replaces 1Pv4
The current 1Pv4 provider-based addressing
in the c urrent Internet rel ies on ISPs getting
separate 1Pv4 addresses in contiguously num
bered blocks for routing efficiency: The routers
need to carry fewer routes. However, one ISP
may use most of its assigned block of address
es and may be running out, while another might
use few of its addresses, wasting the rest.
Sites cannot renumber easi ly, causing many
more separate routes than necessary. This
then leads to rou te computation complexity.
Th e new Aggregatable Global Unicast
Address Format provides an answe r. 1Pv6
add resses are larger (128 bits) than 1Pv4
addresses (32 bits). This allows more flexibil
ity in designing newer addressing architec
tures. You can divvy up 1Pv6 blocks more effi
ciently, for example. There are also more than
1028 more IPv6 addresses than IPv4 address
es. That should hold us for a while .

1Pv6 Public Routing Topology
Half of the new bits in an 1Pv6 address are a
flexible way to specify the address of the ISP.
With the new aggregatable addressing (see
the figure at right) , the left-most 48 bits of the
address are a public routing prefix. The first 3
bit field specifies that the addressing format
is aggregatable: It all ows a hierarchy of
add resses.
The next 13-bit portion specifies the Top
Level Aggregator (TLA) ID. This constrains the
top level of Internet routing to 8192 major tran
sit ISPs. Each TLA (the top-level transit ISP)
is then responsible for the public routing below
it, the Next-Level Aggregator (NLA) ID.
As the figure shows, the NLA may have a
tiered hierarchy to allow multiple sublevels
(NLA 1, N LA 2, etc.) of ISPs, each of which
wou ld then have control of the assignment of
the space below it. The right-most portion of
the NLA field, at whatever sublevel it may be,
would identify the ultimate end-user "leaf" site.

9 6NA

4

BYTE

MARC H 1 998

interfaces on systems, not the entire system.)
H aving reached the site and subnet, an
interface ID specifies the local logical address
of the system's interface on the local subnet
(or link). The interface ID derives from the new

This style of addressing allows automatic
address clustering, or aggregation, into a con
strained set of routes, which the TLA field rep
resents . (If 13 bits proves to be insufficient in
the future , another piece of the I Pv6 1 28-bit

Aggregatable Address Format
Public routing topology prefix

Site topology

Interface identifier

48
3

13

l

TlA

32

16

64

NLA

SLA

Interface ID

Top-level aggregator ITLAI constrains Internet routing to 8192 major providers.
Shows fonnat is aggregatable.

WHhln each TlA
32-n

: n

Next-level
aggregators

....

may have
tiered
hierarchy.

16

64

I

SLA

I

Interface ID

16
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I

Interface ID

I

Interface ID

Site ID
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INw l

o
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1Pv6's 128-bit address allows aggregation for 8192 major
providers, site-level hierarchies, and site-level aggregation.
address may serve as part of this addressing
format later.) It is still too early to say how suc
cessful this new style of addressing will be.

1Pv6 Site Topology and Interface ID
The TLA and N LA take us to the ISP site. A site
itself can have aggregation also, using a 16
bit Site-Level Aggregator (SLA).
The SLA might be as simp le as a subnet
number or a t iered hierarchy of sublevels
such as the Next-Level Aggregator provides.
The site controls the SLA and identifies the
subnet that a host in terface attaches to.
(1Pv6's addressing , like 1Pv4's, specifies

IEEE EUl-64 media-level address, an expan
sion of the well-known Ethernet 48-bit address
format that allows each manufacturer to assign
more device id entifiers. This will allow newer
technologies, such as IEEE 1394 Firewire, to
have unique addresses, as networking ad
dresses more elements than just host systems
(e.g ., the old joke about an Internet toaster
maybe light bulbs, too!).
If the 1Pv6 node attaches to an Ethernet
"link;' then the 48-bit address turns into 64 bits
by a filler field stuck into the middle (see the
figure "Aggregatable Address Format;' above) .
continued
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1Pv6: Coming to an Internet Near You

1Pv6 Autoconfiguration
Seem complicated? Automatic configuration
of 1Pv6 end-systems (hosts) may be the most
important feature of 1Pv6. In the current 1Pv4
Internet, you must manually configure IP
address, network mask, and default gateway,
or else rely on a Dynamic Host Configuration
Protocol (DHCP) server. With 1Pv6, this can
take place automatically, with no outside sys
tems, using stateless autoconfiguration.
IPv6 autoconfiguration provides for stand
alone operation of two or more hosts on a local
LAN link with no router. It also provides for
operation within a site with no outside Internet
connectivity present. Finally, it allows for easy
changing of the site's public routing prefix,
either when external connectivity comes on
line or when the external connectivity
changes-such as when you choose a differ
ent ISP.
1Pv6 Site Renumbering
Because 1Pv6 addressing uses a number
assigned by the ISP that provides Internet
service to a site, it is essential that it be easy
for a site to renumber itself when the choice
of ISP changes. A new router-renumbering
protocol-in conjunction with autoconfigu
ration , the Neighbor Discovery Protocol, and
the well-defined Public Topology Routing pre
fix from the aggregatable addressing format
helps with this .
Here's an example. Let's say that a new
ISP service is going to take over 30 days from
now, while the old ISP will continue to pro
vide service until 60 days from now. After 30
days, hosts will start using the new prefix (that
is, the new ISP) for all new connections, while
existing connections will continue to work
until the old prefix expires (in 60 days, in this
example) .
So far we estimate that there are over 50
different 1Pv6 host and router implementations

sh ows a conceptual overview of what a
basic 6bone implementation would look
like. The figur e shows the current back
bone structure. The figure "Th e 6bone
Backbone" (page 96NA 8) provides a
gl o b al p ersp ective of the m any !Pv6
tunnels between a multitude of partici
pating sites.

The 6bone Gains Muscle
The 6bo ne became operational in mid
1996. To date, the 6bone has spread to 200
organizations in 30 countries. By the end
of 1997, the 6bone had converted to a new
aggregatable addressing format, a change
necessitated by having originally adopt
96NA
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completed or under way. Of these , 14 host
and 14 router implementations have operat
ed on the 6bone.

enabled with an 1Pv6 stack (in addition to its
1Pv4 stack) and become 1Pv6-ready. The sys
tem would automatically configure with an 1Pv6

&Bone Conceptual Architecture
User host
w/dual stack

User host
w/dual stack

Internet application

Internet application

TCP

TCP
1Pv4
IPv&
OS and net drivers

1Pv4
IPv&
OS and net drivers

&bone backbone routers
connected with 1Pv4 ''tunnels"
that use BGP4+ between them to
establish routes

1Pv6 over 1Pv4 '
manually configured
''tunnel" to neareSt
&bone router

With this &bone architecture,
once an IPY6-capable test site
has an 1Pv6 over 1Pv4 ''tunnel"
to a &bone backbone router, then
any 1Pv6 packet directed to It will
be delivered to the appropriate
&bone site.
Purple /Inks indicate connections from outside the 6bone to the 6bone.
Yellow /Inks indicate connections within the 6bone itself.

Dual-protocol stacks are the on-ramp for 1Pv6 packets to gain
access to the 6bone's pure 1Pv6 tunneling backbone.
With the new Dynamic DNS Registration
Protocol, and 1Pv6's autoconfiguration, a user
might boot up his system after it has been

ed a provider-based addressing form at
discussed during early !Png design efforts.
Along with the change to a new
addressing format was the need to clean
up the routing used among the 6bone
backbon e transit site s. Originally, it
seem e d th at IDRPv6 (a new Intern et
Domain Routing Protocol based on ear
lie r !Pv4 w ork) would be the prevailing
Exterior Gateway Protocol (EGP) used for
!Pv6 Internet peering.
By mid-1 996, various ISP s made it
known that a new EGP for !Pv6 was not a
practical alternative given the explosive
growth of the Internet and the evolution
and wid espr ead use by ISPs o f BGP4.

address and start talking 1Pv6 to remote hosts.
One aim of the 6bone is to thoroughly test 1Pv6
before the end user has to rely on it.

(BGP-Border Gateway Protocol-is a
TCP/IP routing protocol for interdomain
routing and an alternative to EGP.) There
w as a need to allow for multiprotocol
extensions to BGP4, enabling ISPs to adapt
their operations to !Pv6 more easily. This
led to the rapid evolution of BGP4+, an
extension ofBGP4 to include !Pv6 and !Pv4
multiprotocol routing. By mid-1997, the
decision was made to convert the 6bone
backbone to BGP4+ for its EGP. (The fig
ur e "The 6bone Backbone" shows the
backbone sites that are using the new
aggregatable addressing and provides a
status report on the conversion to
BGP4+ .)
continued
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Paradyne reduced
order status phone
calls by over 40%.
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Network Integration

Wish Bones
Most 6bone effo rts have attempted to
prove basic 1Pv6 interoperability among
the many implementations, and to create
a reliable international test-bed infrastruc
tu re. This has included making the back
bone operational with the new aggregat
able addressing fo rmat and using BGP4+
for high-reliability routing and transit.
N ow that the 6bo ne has co mpl eted
these convers ions and improve ments,
serious work can begin on testing site
renumb eri ng, applications, t ra nsitio n
mec hanis ms, and o th er fea tur es th at
1Pv6 will encompass.
Several other ve nues have also tested
1Pv6 , including the Unive rsity of N ew
H ampshire Inter Operability Laboratory
(IOL) and va ri o us trade-show demo n
st rati o n networks, such as N etworld +
Intero p. By the end of 1997, the UN H
IO L h ad h os te d fi ve 1Pv6 bake -offs.
Though the gro up doesn' t release specif
ic details about participating vendors, it
is worth noting that in July 1997, 15 com
panies participated, providing 11 host and
three router implementations.
In a positive sign of industry response
to evolving 1Pv6 specifications, the July
'97 UNH testing resulted in the successful
interoperability of all participants using
the new aggregatable addressing fo rmat.
This ac hi eve m ent, no m o re than two
months fro m its first Internet Draft, is a
majo r milestone.

Boning Up on 1P v 6

The &bone Backbone

WIDE
VIAGENIE

NRL
NUS-IRDU.
SICS
SICS

Tunnel Peering
BGP4+
RIPv6

SWITCH
SWISSCOM
SM~PRINT STUBNET SURFNET

BGP4+, RIPv6, and IDRPv6 are

other backbone sites are available

IDRPv6 - - • "routing" protocols used between via that link. Static is a manual, not
backbone sites to determine what an automatic, routing protocol.
Static

Lines represent the tunn els through t he backbone between backbone
sites. Colors show the type of Exterior Gateway Protocol (EGP) used.
It is too early to predict with certai nty
t hat th e Internet will adapt easily and
tra nspare ntly to the use of the 1Pv6 pro-

Acronym Explanations

toco l. However, it shoul d be obvio us by
now that 1Pv6 provides many important
feat ures for a next-ge neration Interne t :
automatic configuration, greatly expand
ed add ressi ng, easy site re num bering,
built- in security, and more.
WHERE TO FIND

NATs - Network address translators allow private (nonunique) 1Pv4 addresses to translate
into unique I Pv4 addresses where a site interconnects to the Internet. This clever way around
the limited number of 1Pv4 addresses is based on the assumption that not all systems at a
site need to communicate with the public Internet at once, thus saving uniqu e I Pv4 address
es. (1Pv6 solves this problem by having more than sufficient addressing space to eliminate
the need for NATs.)

Gbone information, including diagra ms,
hook- up info, and registry access:
http://www.Gbone.net
IPng and 1Pv6 information, including
form al specifications: http ://playground.sun
.com/pub/ipng/html/

DHCP - The Dynamic Host Configuration Protocol provides automatic add ress configu
ration information from a server that knows what 1Pv4 addresses are currently available.
This relieves I Pv4 of one of its worst characteristics : the need to configure addressing infor
mation manually. (1Pv6 solves this problem without the need for a server by providing state
less autoconfiguration.)

IPsec - The IP security architecture the IETF is developing retrofits 1Pv4with1Pv6 securi

T he 6bo ne is he lp ing t o prove and
demo nstrate these feat ures to the gro ups
involved globall y. The 6bone thus ranks
as one of the most inte rnati onal test-bed
collaborations in networking history. liJ

ty features.

SIP/PIP/SIPP - The Simple Internet Protocol (SIP) and the "P" lnternet Protocol (PIP)
merged to make the SIP Plus Protocol (SIPP) that eventually evolved into the w inning IPng
proposal: 1Pv6.

TUBA - The TCP/UDP with Bigger Addresses protocol used t he ISO OSI protocol as
its basis. Also known as 1Pv9, TUBA represent ed th e variable- len gth address alt ernative
to SIPP.
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Jon Udell

Apache's embedded Perl
interpreter, mod_per!,
powerfully integrates Web
services with scripting.

Perl and

Apache
I!!!!!'!!!""-•

ors of people use Apache and
Perl, but I've met only some
who us e mod_perl, Doug
•lliiiiiliil MacEachern 's extraordinary
synthesis of these two technologies.
Wh y? Beca use mod_perl is, frankly,
scarier than a rypical Apache module. It
d oesn' t just attach to one of Apache's
modul e hooks, a la mod_auth or mod_
rewrite. It can attach to all of them, so the
Perl interpreter that it binds into the serv
er can directly implement Apache exten
sions. It also exposes Apache's configu
ration and run-time data structures to
Perl, so Perl code in the Apache configu
ration file or in conventional scripts can
manipulate these structures. Plus, mod_
per! isn' t just " fast Perl for Apache "
although it is surely that, too. It's a deeply
integrated Apache/Perl hybrid .
To use mod_perl effectively, Perl and
Apache users ali ke need to acquire some
new skills. The learnin g curve's a little
steep, but the rewards are substantial.

An Introduction
I'll assume that you're running some fla
vor of Unix because, although an NT port
of Apache is in the works, it's not quite
ready for prime time yet. Begin by retriev
ing the latest recommended Perl distrib
ution (see http ://www.perl.com /). Build,
install, and test Perl-that is: . IC on f i g 

ure, make , make test , make i nstall .
Now do the same for Apache (see
http ://www.a pache .o rg / ). Configure
Apache to suit your taste-that is, edit
the Configuration fi le so that it includes
the modules you want- and then build
( . I Con f igure, make) and test (adjust set
tings in httpd.conf, run httpd, and point
a browser at it) . Now retrieve mod_perl
(see http ://www.perl.com/CPAN/). Here's
the drill: Perl Makefile . PL, make,make

Two Levels of Code Caching with mod_perl
Apache

b

parent process
mod_pert
Apache::DBI

CGI

Apache

Apache
child process 2

child process 1

1

At this
instant, client
1 has issued a
request to
child process
1 for the
output of the
Pert script
hello.pl.

mod_pert
Apache::DBI

mod_pert
CGI

Apache::DBI

J

CGI

Apache::ROOT::pert::hello.pl

~

GET/pert/hello.pl

Hello from
CGl-Pert/1.1

2

~

GET/ pert/hello.pl

That request causes
mod_pert to compile and
cache the script. It will be
available to subsequent callers
and will not need to be
~~~~
recompiled until the script's
source code changes.

3 Meanwhile, child

process 2, which is
about to receive its
first request for
hello.pl, has not
yet compiled and
cached the script.

Perl modules, such as Apache::DBI and CGI, can be compiled and
cached at server start-up by means of the PerlModule directive.
test (this step requires the LWP module),
make insta ll.
The mod_p erl make file , when in
voked, will locate your Apac he source
tree and offer ro create the new, Perl-ified
httpd in th at location . Do n't forget to
make i nst al l because, in addition to the
new httpd, mod_perl comprises a set of
Perl modules that must be added to yo ur
Perl installation.
If all went well, your Apache httpd is
now much fatte r. Should you worry? Ad
mittedly, it's a concern . Since Apache, like

most Unix Web servers, uses the flock-of
daemons approach to scalability- one
master process and 1Oor 20 or more chil
dren handling requests-the extra bulk
of mod_pe r l multiplies accordingly.
Throw lots of memory at the problem,
and it will go away.
Alternatively, you can partition your
Web application into dynamic parts that
require the services of mod_perl, and sta
tic parts that don ' t. So, for example, a
handful of mod_perl daemons listening
on port 81 might serve the computationMARCH 1998
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al needs of a large flock of standard Apache
(or other) httpds listening on port 80.
Next you'll want to try the mod_perl
version of "Hello, world." Standard CGI
Perl is governed by a line like the follow
ing in httpd.conf:
ScriptAlias /cgi - bin/ /cgi-bin

If the file /cgi-bin / hello.pl contains the
following:
II ! /usr/bin/perl print
"Content - type : text/ html\n \n " ;
print "H ello from
HNV{ ' GATE WAY_JNTERFACE ' ) " ;
then invocation of the URL / cgi-bin /
hello.pl from a browser will produce the
phrase "Hello from CGl/1.1" on-screen.
Behind the scenes, the Web server spawns
a Perl process to achieve this effect. Elim
inating that process-creation overhead is
one of the major benefits of mod_perl.
Here's the standard recommended setup
in httpd.conf:
Ali as /perl I /perl
<Location /perl> SetHandler
per l -scri pt Perl Handl e r
Apache :: Regi s try Optio ns ExecCGl
</Location >

Perl and Apache
gible, but for real Perl programs with hun
dreds or thousands of lines of code, it be
comes significant.
Consider CG!. pm, a very popular Perl
module that offers a wealth of CGI-relat
ed services. You can use CG!. pm under
!SAP! Perl, but you might not want to, be
cause each time a client invo kes a script
thatcontainsthestatement use CG ! : there
is a perceptible delay as Perl compiles the
module.
Can't CGI.pm's components be brought
in individually? Yes, that's true, and it's
often a good idea to selectively pull them
in. But the fact remains that each compo
nent you use is compiled once per request.
With mod_perl's Registry.pm, CG!. pm
compiles only once per httpd, and there
after is instantly available to calling scripts.

BOOKNOTE
UML Toolkit
$49.99

by Hans-Erik Eriksson
and Magnus Penker
Wiley Computer
Publishing
http://www.wiley
.com/compbooks/
ISBN 0-471-19161-2

This incantation names th e directory
/per! as a place where mod_per! scripts can
live. And it establishes Registry.pm, a cru
cial Apache/Perl module, as the handler
for Perl scripts that run from that directo
ry. If you copy hello.pl to/per! and invoke
it from a browser, the phrase "Hello from
CGI-Perl /1.1" should appear.
Behind the scenes, things are quite dif
ferent from the CG! example. The Web
server does not need to spawn a Perl pro
cess to run this code because it already
contains Perl. In this respect, mod_perl
resembles Win32 !SAP! Perl. Both imple
mentations are much quicker than con
ventional CG! Perl because the interpreter
shares the Web server's process. Howev
er, mod_perl 's performance edge goes be
yond that of !SAP! Perl.

Two Kinds of Cached
Compilations
An !SAP! Perl version of hello.pl is com
piled once per invocation. So while Perl
itself springs into action much more quick
ly than it would with conventional, out
of-process CG!, it must still do the work of
compilation once per request. For a toy
program like hello.pl, that work is negli
98
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UML, the Unified Modeling Language,
defines a common approach to object
oriented modeling. This tutorial walks you
through various UML design scenarios
and includes a case study complete with a
Java implementation.

Pe rl Module CG !
This directive names up to 10 Perl mod
ules that should load at server startup.
Why not just let Registry. pm handle the
caching of this code? It compiles into a
unique package namespace that becomes
cluttered and unwieldy if you pull lots of
standard methods into it. There are two
differ ent code caches. The "s tartup "
cache, loaded by the PerlScript and Perl
Module directives, is immutable. If you
change CG!. pm or another module, you
need to restart Apache to propagate those
changes to the mod_perl environment.
The "runtime" cache, maintained by
Registry.pm, is, on the other hand, muta
ble. If you alter /hello.pl and rerun it, you
will see the result of your change imme
diate ly. Registry. pm, noticing a newer
source file, automatically updates the code
cache. This occurs on demand once per
Apache httpd-that is, each instance of
Apache pays a one-time cost to recompile
that script, and it does so only when the
changed script is first invoked.
These two strategies are complemen
tary. Per recommended Perl practice, I've
divided a mod_perl application that I'm
currently developing into a set of mod
ules that export core services and a set of
scripts that use those services. Because the
modul es change infrequently, it makes
sense to compile them once at server start
up. Because the scripts change often, it
makes sense to compile them on demand
using Registry.pm.

Avoiding Pitfalls
How? Registry. pm conjures up its own Perl
package, compiles your scripts into that
package's namespace, time-stamps all the
code, and recompiles only if the source files
are newer than the compi led bytecodes.
Now for one of the interesting things
about mod _per! that took me a while to
get used to. Although you can use this
compile-on-demand feature for a package
like CG!. pm, you probably don't want to.
Instead, yo u should use one of several
httpd.conf directives to load CGI.pm when
the server starts up. Here's one approach:
Perl Seri pt /pe rl /sta r tup . pl
This directiv e loads startup. pl when
the server starts. If startup.pl contains use
CGI ; , it's compiled and made available to
all subsequent scripts handled by mod_
per!. Alternatively, you can do this :

The cardinal rule of mod_perl is to pref
ace every module and script with the state
ment use str i ct ; . This oft-ignored tenet
of good Perl practice will, among other
things, prevent use of global variables.
Consider the difference between stan
dard CGI-based Perl and mod_per!. In CG!
Perl, the interpreter starts up, loads mod
ules, runs a script, and then goes away. The
whole Perl environment is transient. Even
here you can get into trouble with global
variables. Suppose a module opens a glob
al $0ebu gFi l e. Then a script, expecting
its own $0ebugF i l e, doesthesamething.
If the module and the script intend to open
different files, there's going to be a prob
lem: The global variable is the same, and
so is the file it represents.
With mod _p er!, there is far greater
danger. Each child process inherits the
parent's global Perl namespace and then
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Web Project
handles many transient scripts that can
all scribble on that copy of the names pace.
It's true thatthe mod_per! environment
is not actually immortal. Apache's Max 
Requests Pe rC hi l d directive (default: 30)
sets an upper bound on the lifetime of
every httpd. Child processes that reach this
limit expire and are replaced. This cleans
ing mechanism, intended to limit Apache's
vulnerabi lity to memory leaks, also forces
a periodic flushing of the mod_per! envi
ronment. Nevertheless, the potential hav
oc that can be caused by contamination
of Perl's global namespace makes the dis
cipline of strictness well worthwhile.

Database Connection
Caching, the Wrong Way
Inheritance of the master daemon's Perl
namespace , though dangero us, has its
uses. And mod_per! depends on this effect
to make preloaded modules universally
available to all children. It's tempting to
try to cache handles to your own data this
way. Here's a naive attempt to use a glob
al variable as a persistent database handle:
use Fcnt l; use SDB M_Fil e;
tie (%my Data , ' SDBM_Fi le ' . 'd ata' ,
O_ RDHR . 0666) ;
This fragment uses Perl's tie facility to
associate a DBM file (disk-based hash table)
with the Perl hash table %my Data. After this
fragment executes, the statement
$my Dat a { ' Jon ' }

=

41 ;

does two things. It inserts the key 'J on '
into an in-memory hash table, along with
the value 41. And it synchronizes a perma
nent on-disk representation of the hash ta
ble wi th the transient in-memory table .
This is just standard Perl DBM practice.
But suppose you include the tie construct
in startup.pl and instruct mod_p erl to
run startup.pl when Apache starts:
Perl Seri pt /perl /startup. pl
N ow the global variable %my Da t a is part
of mod_perl's environment, available to
scripts. For example, a script called look
up. pl could retrieve the value of' Jon'
like this :
print $main: : myData{ ' Jon ' l ;
The tied hash variable looks like a kind
of persistent database handle. Scripts
running in any Apache child process can
read, and even write, the keys and values
of this database.
This scheme is incredibly fast. Unfortu
1 00
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Perl and Apa c he
nately, it's also completely unreliable. And
it's more fatally flawed than you might
suspect. I thought at first that it would be
safe to read values from the table but that
some record-locking protocol (which
most DBM implementations lack) would
be needed in order to write va lues safely.
Wrong! Even reading is unsafe, as I
learned from Rob Hartill, who develops
the Internet Movie Database and contrib
utes frequently to the Apache/ Perl mail
ing li st (modperl @ listproc .itribe.n et,
archived at http: //o utside. organic.com /
mail-archi ves/modperl/ ). Under heav y
multiuser load, Rob says, reading the same
key twice can produce different results. I
tried a test myself by runnin g many con
current instances of a script that exhaus
tively read a tied h ash. Re ad errors ap

ili OOLWATCH

EventSLog
(shareware)
http ://www.adiscon.com/
Mixed Unix/NT installations can now
centralize system logs using th is nifty tool
that pumps NT's System, Application, and
Security logs out to a Unix syslog daemon.

data is to maintain a persistent connection
between the script engine and the data
base. Here's how:

1

Install and test the DBI module (see
http://www.perl.com/CPAN/).

2

Install and test the DBD driver for your
database. Your test script should be
gin with use DB I ; and then open a connec
tion and read and write some data. When
run from mod_per!, this test script issues
a sequence of calls like this:
my Sdbh

=

DBI->connect ( ....

Sdbh- >prepare( .. .
Sdbh ->exec ute ( .. .
Sdbh->disco nne ct( ...

3

Install and test th e Apache:: DBI mod
ule. Now configure httpd.conf like so:

Pe rl Module Apache: :DBI
Apache: :D ebugDBI
Then remove use DB I from the test script,
restart Apache, and repeat the test sever
al times. Apache's error log should look
like this:
new connect to . ..
already co nnect ed to ...

peared, an d they multiplied in proportion
to the number of concurrent scripts.
How can this be? It's a consequ ence of
the way Unix's fork mechanism works. It
literall y clones a process. If the instance of
Perl in the master process has a fi le descrip
tor that governs access to a DBM file, chil
dren inherit that same fi le descriptor and
can interfere with one another 's positions
in the fi le.
To safely read the same file from multi
ple children, you have to open the file once
per child so that each child has its own in
dependent fil e descriptor. The same rule
app lies to database connections. You could
cache a database handle at server start
up, but that wouldn't b e very u se ful.
What's nee ded is a way to cache a data
base handle once per child process. H ap
pi Iy, a n indi s p ensa bl e m o dul e called
Apache : :DBI does exactly that.

Database Connection
Caching, the Right Way
Once yo u've eliminated the overhead of
process start-up, by locating Perl inside
Apache, the next key performance issue be
comes fas t database access. The holy grail
of script-driven Web pages that fetch SQL

H ere 's what's happening. Apache:: DBI
filters all DBI requests. Once per httpd, it
honors DB I - >co nne ct . Subsequ ently, it
hands callers a cached database handle .
(Apache :: DebugDBI produces the audit
trail; you can turn it off as soon as you've
proved that things are working.) Note that
the persistent handle must be established
in a run-time script, rather than a start-up
script. Nothing prevents you from open
ing a handle in startup. pl, and th at han dle
indeed persists and is visible to all child
processes. But it' s a p er-server handl e,
which can't reliab ly be shared by multi
ple children.
Using mod_perl and Apache::DBI, I've
prototyped a Perl application that does
multiple database look ups behind eac h
dynamically generated Web page without
the slightest hint of delay. I've wondered
whether it would really be possible to bring
Perl's power and productivity to bear on
major-league Web applications. The work
of the Apache/ Perl integration project has
brightened the picture considerably. llJ
Jon Udell is BYTE's executive editor for new
media. You can reach him by sending e-mail to

jon.udell@byte.com.

Ri c k Gr e ha n

Ardent Software 's ]RB
turns a relational
database into a Java
object-oriented database
management system.

Object Marries
Relational
truly unique entry into the
growing cadre of]ava-based
object-oriented databases
(which I've been looking at
for the pas t three columns) is Ardent
Softwa re's J ava Relational Bindin g
(]RB). JRB's uniqueness is that it appears
to impl e ment an 00 database, but it
actually runs atop relational databases.
Th e version I worked with is avai lable
in varia ti ons compatible with Oracl e,
Sybase, or any JDBC 1.2-compliant data
base package.
JRB is best described as a very thin object
language binding between a ]RB-compli
ant Java application and a relational data
base. With a re lati onal database on the
back end, it's reasonable to wonder how
the multidimensional world of objects is
mapped onto the two-dimensional world
of tables and fiel ds. The answer: The JRB
run-time translates classes to tables ; vari
ables within a class become columns in the
database. Object relationships (one object
referring to another) are modeled using
foreign keys. (Each object in the data
base is stored with a unique object ID,
derived invi si bly by JRB . These object
IDs become the unique keys by which
objects can be referred to-and therefore
accessed- by other objects.)
JRB lets yo u store more than just class
es in the database; yo u can also store Java
bytecodes. Consequently, yo u can store
a Java class wholesale in the database, and
aJRB application can load the class atrun
tim e. The JRB AP! defines a Data base 
C1ass Loade r class for doing this.
H owever, before yo ur app lication can
store any objects in aJRB-compliant data
base, yo u must first import the object's
class into the database. You do this with
the jrb _import tool, which reads the class
definition (from a Java source file) and

Importing Persistent Classes
1

2

User runs jrb- import •• • • • • • • • • • • • ••• •
Import tool
tool on Student.class file. : Configuration • ": installs structures
file
: into database to
:
) · •••• ••••••••• ; support class.
Import
~ "l
Import tool also creates methods to
manage database structures. These are
placed in the source file.

-·---- 3

Database
Student.java

~

4source
User recompiles
file to create

javac

persistence-ready class.

I

E

J

Student.class

5 Class is added to JRB application,.__ _ _ ___.
which accesses the database.

Java Relational Binding uses an import t ool Grb_i mport)
to process a class for use by a JRB applicat ion.
builds the necessary structures in the rela
tional database.
Any classes yo u intend on importing
into a database must implement the Pe r 
s i st ent Obj ect interface, which defines
the methods that JRB applications will
ultimately use to store the objects in and
retrieve them from the database. When
you turn the jrb_import tool loose on the
class to be imported, the tool creates a
source-code file into which has been writ
ten the actual source code needed to
manipulate objects of the imported class
in the database .
Once you've imported a class into the

database, you can begin storing objects in
the database. Objects in a JRB application
pass through several "states" as the appli
cation moves them in and out of the data
base. Objects can be transient, shadow, or
persistent. A transient object is a "typi
cal" Java object that your app lication has
instantiated from some class. A persistent
object is an object that has been stored in
the database. (The JRB libraries include a
variety of persistent classes from which
you must derive all persistent objects.)
A shadow object is a partially loaded
persistent object. That is, the shadow
object has been instantiated, but its
MARCH 1998
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Javatalk
component variables have been initialized
by JRB library routines with nulls or zeroes
(depending on the variable type). Conse
quently, a shadow object is a persistent
object that has merely been instantiated,
and not loaded from the database.
As with the previous 00 database sys
tems I've reviewed, access to objects in a
JRB database occurs within the bounds of
a transaction. (An application can read
objects from the database outside of a
transaction, but updates and deletes are
not a ll owed .) Shared modification of
objects is dealt with through locks, andJRB
provides three locking leve ls: shared,
update, and exclusive. A JRB application
will automatically acquire locks-in this
case, shared locks-on objects accessed
from within a transaction. A shared lock,
therefore, serves as a kind of signal to
other JRB app lications accessing the same
database that the object has been accessed
from within a transaction. Placing a shared
lock on an object, then, prevents the object
from being modified by another applica
tion. Any number of applications can hold
a shared lock on an object.
Nexrup the locking ladder is the update
lock. Only one transaction at a time, and
therefore only one application at a time,
can hold an update lock on an object.
However, an update lock does not exclude
a shared lock . A JRB app lication will
place an update lock on an object to signal
its intent to modify that object.
To actually modify the object, the trans
action must obtain an exclusive lock on the
object. Only one transaction can hold an
exclusive lock on the object, and an exclu
sive lock (as its name suggests) excl udes all
other locks.
JRB provides a number of avenues a
developer can fo llow to fine-tune an appli
cation's performance along the lin es of
both executi on speed and memory con
sumption. For example, objects that are
read from a JRB database are loaded into
a cache maintained by the JRB run-time.
This improves performance in cases where
an unmodified object is reread from the
database. The system can simp ly draw
the object out of cache rather than read it
WHERE TO FIND

Ardent Software
Westboro, MA
800-545-4545
303-294-0800
fax: 303-293-8880

http://objects.unidata.com
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Sun's Activator

0

ne of the troubles that arises from deal
ing with the rapidly evolving Java spec
ification is the existence of extinct species
(read: versions) that will not die. Simply put,
it would be great if everything were compat
ible with the latest version of the Java
Development Kit (JDK), but everything isn't.
Such is the raison d'etre of Sun 's Activator.
Activator allows you to run JDK 1.1 -co m
pliant applets in browsers that are not JDK
1.1 -com pliant (i.e., browsers whose Java vir
tual machines [JVMs] are not JDK 1 .1-com
patible) . At the time of this writing , Activator
was available for Internet Explorer 3.02 or lat
er. Activator for Netscape's Navigator 3.0 or
later was expected by mid-January.
Activator rel ies on Microsoft's ActiveX
/Component Object Model (COM) technol
ogy and Netscape's plug-in architecture to
extend the capability of the browser to
include JDK 1.1 support. Unfortunately for
some of us, thi s arrangement require s a
device-specific implementation for the hard
ware platform and, consequently, Macintosh
users are left out in the cold for now.
Another consequence of Activator's
modus operandi is that it does not replace
the browser's existing NM. Instead, you must
specify explicitly in HTML that a particular
applet is to run in the Java run -time environ
ment (JRE).
Ordinarily, you use the <a pp l et tag to
embed a Java applet in an HTML document.

from disk. Ordinarily, this cache is invisi
ble to the programmer. H owever, JRB does
allow some limited manipulation of the
cache from your applicati on. You can, for
example, explicitly delete objects from the
cache, allowing the application to run in
a small er memory footprint.
Add itionally,JRB includes methods that
permit your application to load only a por
tion of an array object. This allows th e
app lication to consume smaller amounts
of memory (since less memory is allocat
ed to the array at any given time).
Also, you can fine-tune the database's
space consumption on disk. For exam 
ple, suppose you've declared a persistent
class such that one of the member variables
of the class is used for computation only.
Since that variable is needed only at run
time (and holds no persistent informa
tion), storing it in the database is simply
wasting disk space. JRB lets you define
the member variable as being transient.
Transient member variables of persistent

An Activator-run applet, however is encased in
what amounts to a JavaScript wrapper. In IE,
this wrapper calls the Activator ActiveX con
trol, passing to it as an argument the path to
the Java applet .class file. Upon execution of
the HTML page, the Activator control wakes
up, loads the applet into theJRE, and-voila!
the client sees a J DK 1.1 -compliant applet.
What this means, of course, is that if you
have piles of HTML files that you want to
make Activator-ready, you're going to have
to spelunk through them and modify all the
applet tags. To make that task less arduous
and error-prone, Sun has made available the
HTML converter. Turn the converter loose on
an HTML file and it will replace any instance
of an <app l et tag it finds with the JavaScript
wrapper. It also places any applet parame
ters in their proper locations in the wrapper.
(For the untrusting, the HTML converter
keeps a backup copy of all converted files.)
There's one final consideration: On th e
client side, a user of an Activator-based Web
page mu st first download the Activator con
trol(or plug-in). Agreed, this is a one-time
penalty, but it's a 2.8-MB-download -time
penalty, during which time a user sees only a
status message: "Installing components:' (In
addition, for IE at least, the client must have
the security setting such that downloaded
controls are allowed to run.) Time will tell if
the citizens of the Internet world are willing
to take that hit to be JDK 1 .1 .x-compliant.

objects are not stored in the database and
therefore do not waste storage space .
JRB is an interesting impl ementation
of persistent 00 technology. Because it
consists of a thin Java run-time (most of
the heavy work of lock reso lution and
transaction management is taken over by
the back-end database), it is simple to set
up and administer. A developer license for
JRB is $500 ($1000 for a three-developer
license). Contact the company for run
time license details.
Hard-core 00 developers will also be
interested in Ardent's full-blown OODBMS
product, 02. A binding for 02 that is syn
tacti cally equivalent to JRB is availab le,
allowing migration of applications from a
relational back-end arrangement to the 02
full OODBMS. [i)
Rick Crehan (rgrehan@austin.metrowerks
.com) works for Metrowerks' Discover Products
division . He is coauthor of The Client/Server
Toolkit (NobleNet, 1996).

BeenThere,DoneTh~!
Our current model, the FT15, is Sceptre's 5th ge neration
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 co nfronted with the problem of creati ng an easy
to use, computer friendly workstat ion for our execu tives
who demonstrate our Britannica Online®... I needed a
monitor that was both technically and aesthetically ap
propriate ... Sceptre's LCD allows us to do everyth ing we
need to. The price was within our range as well. It's
worked like a champ."
La rry Merrick, Vice President, M IS
En cyclopedia Britannica

"I reviewed a few different fl at 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 scientisr
Wyeth -Ayerst l?esearch

To find out how a Sceptre LCD fl at panel monitor can pro
vide the solution to yo ur challenge, visit our web site at:

www.sceptretech.com
or give us a call at

800-788-2878
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)
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The First, The Best, The Only
Enter HotBYTEs No. 139 at http ://www.byte.com/hotbytes/

Who Needs
HSM?
You can grapple with
hierarchical storage
management-or keep
buying disk drives.
Page 104C

Universal Data
Access
Microsoft is consoli
dating some of its
acronyms-and either
clearing or muddying
the waters of data
access.
Page 104K
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"Congratulations on your new business."

"Congratulations on your new offices."

UP TO 126GB

UP TO 252GB

RAIDstation: You'll Never Outgrow It
As your company grows, your RAID storage subsystem
needs to keep pace. DPT's new family of RAIDstation
storage arrays is designed with the future in mind,
offering the optimum in features, growth path, flexibility
and capacity.
RAIDstation provides a comprehensive suite of fault
tolerant features including subsystem environmental
monitoring, hot swappable redundant power supplies and
dual advanced cooling modules. Purchase DPT's hard drives
featuring capacities up to 18GB or buy the carriers and
install your own SCA-2 drives.

Start with either the 7- or 14-bay tower arrays, and
store up to 126GB or 252GB in one enclosure. As your
storage needs grow, convert the tower arrays to standard
rackmount units quickly and easily. These units can be
mounted in DPT's 7-, 10- or 14-rack cabinets that provide
room for UR to 1. 7 terabytes of data.
For the ultimate in compatibility and performance,
combine RAIDstation storage arrays with DPT's high
performance SmartRAID controllers.
Visit our web site or call us for more information and
technical specifications on RAIDstation Storage Arrays.

Limited Time Offer

Buy a RAIDstation Storage Array and get a FREE SmartRAID IV Controller*

, -800-322-4378
(407} 830-5522

RESELLERS
Contact your Distributor
far promotion details

liDPT.

80983

Distributed Processing Technology • 140 Candace Drive • Maitland, FL 32751 • USA • www.dpt.com
· Purchase a RA1Dstation7 storage arroy with at leost 3 DPT SCA-2 hard drives and receive a free DPT PCI Sma rtRAID IV controller (PM3334UW valued at $1,492 US). limit one controller per customer.
Th is offer cannot be combined with any other promotion. Offer ends Mo rch 3 1, 1998.

Enter HotBYTEs No. 136 at http ://www.byte.com/ hotbytes/

HSM saves costs, eases administration-and beats
document management systems. By Mike Hurwicz

Storing Smart
Saves Space
hierarchical storage management (HSM) system is
like a robot housekeeper for network storage. It mon
itors hard drives for not-recently-used files and mi
grates them to a storage medium that has greater capacity and
costs less per megabyte.
Typically, storage media are in this hierarchy:
•hard drive-most expensive, fastest
•optical-less expensive, slower
•tape-least expensive, slowest
Robotic library systems manage both optical drives and tapes,
so no manual intervention is necessary for access.

Save It Smart
Consider a typical word processing file. It starts out on a hard
drive and remains there as long as someone actively works on
it. After it has been idle for six months or a year (depending on
how the administrator configures the HSM system), the HSM
system migrates the file to an optical library.
A stub file or placeholder remains on the hard drive. To users
browsing file directories, the stub file looks like the original
file. If the file remains idle in the optical library long enough
(again, the administrator defines how long that is), the HSM
system migrates it once again-to tape-still leaving a stub file
on the hard drive. (HSM systems can also write directly to tape.)
If you access the stub file, the HSM system transparently
restores the original file to the hard drive. The only clue that
anything unusual has happened is the extra time it takes. (Well
designed HSM systems display a message for long waits, so you
don't think the computer has crashed.) Early HSM systems
lacked automatic recall, and many people considered them
only semifunctional because of this omission.

..HSM as we
know it may be
a dinosaur."
- Ron Anderson

HSM Simplifies Administration
There are two ways to think about the benefits of an HSM sys
tem. One is to think in terms of reducing your average cost per
megabyte of data stored. The second is to think in terms of
automating routine data-migration tasks and thus saving on
administrative effort.
continued
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I
I

The first perspective assumes that,
without an HSM system, you would buy
more hard dr ives as data accumulated.
The second perspective assumes that you
would migrate data to optical and tape
storage manually. In the latter case, there
would p resumably be no stub fi les, and
users-or the administrator-wo uld
have to keep track of the new location of
the data, so they could retrieve it.
The dollars-per-megabyte argument
has largely lost its punch, however, be
cause of the plummeting cost of hard drive
storage. It's true that the cost of optical
and tape libraries has also come down.
However, if you don't have any optical
or tape-library systems now, another
hard drive will often be the easiest and
most cost-effective fix to a shortage of
disk space.
However, adding more disk space cre
ates problems of its own. For instance,
very large volumes take a long time to
restore and mount after a crash. Backup
becomes increasingly time-consuming.
These kinds of considerations often lead
IS professionals to delete o ld fi les th at
have been backed up . However, if users
later need some of those fil es, retrievi ng
them creates more work for the IS team.
But these arguments have not swayed
huge numbers of organizations to buy
HSM systems-or even to use NetWare's
free one. H owever, for some data-inten
sive app lications and environments, an
HSM system may be natural or inevitable.
This is particularly true where many files
must be conveniently accessib le over an
extended period, even tho ugh any indi
vidual file is accessed infrequently.
A perfect example would be an insur
ance company with digitized claim doc
um ents and photos. A typical claim is
active briefly and then never seen again.
A few claims may be referred to months
or years later. Both the quantity of data
and the access patterns would probably
make an HSM system attractive.
Somewhere between 200 GB and a
terabyte of data, you may hit a threshold
where an HSM system becomes almost a
necessity. A dedicated vertical application
also makes an HSM system more practi
cal. It is easier to prevent software behav
ior that cancels the benefits of the HSM
system by causing massive numbers of
unneeded files to return to hard drives.
Typical bad behavior is a word pro
cessor searching for a file based on text
in the fi le. As it searches each file, that file
104 D
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HSM Strategy of DAS
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Australia's Commonwealth Department of Administrative Services'
data backup/migration architecture uses disks and a tape library.
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Most HSM systems consist
of these parts.
must return to the hard drive. A search of
thousands of files resu lts in only one.

Document Management
orHSM?
You can avoid bringing back files unnec
essaril y by using a document manage
ment system that indexes all files. When
you do a search, you access only the index,
not the actual files. Only the req uired
fi le actually returns to the hard drive.

Also, the searches will go a lot faster.
Note, though , that some document
management programs index all fi les reg
ularly by default, in case something might
have changed. While thoroughness is
nice, it pretty much destroys the value of
indexing, as far as efficient storage .
Also, a document management system
is likely to be a large, expensive project in
any environment that might justify an
HSM system. Again, it may be cheaper
and easier just to leave all files on the hard
drive until they are so o ld yo u can delete
them permanently after backing them up.
Other programs may bring back even
more fi les th an a word processor and
even require the actual file - an index
won't do. The classic example: a backup
program that reads every file .

Use What Already Works
The most reliable solution to this prob
lem is for the HSM system vendor to inte
grate backup, virus-scanning, and docu
ment management utilities. These utilities
should recognize and ignore stub files.
This eliminates your choice of separate
backup, virus-scan, and document man
agement products. Plus, nothing ensures
that another program won't open every
fi le on the disk- and everywhere else.
One solution preserves choice, but
only a few network-aware programs sup
port it: using special programming calls
that open normal fi les on the disk but fail

IMAGINATION may be your on lr
limitation when configurin g storage solu 
tions for yo ur customers using Kingsto n"'
enclosures. Combine Data Silo"' chassis wmh modu lar
Data Express"' removable drive trays and crea te you r
own signature designs.
• Feature-packed while meeting strict speciJicati ons
YOUR

Reliable and ruggedly designed
Ready to support most popular drive types
RATD compatib le
Platfo rm-independent
• Shipped w ith all mounting hardware
•
•

Comprehensive installati on guides
ationally distributed and easy to locate

• "fypically shipped ARO next day

Call a distributor today to fin d out how
Kingston's easy to integrate storage products
can bring back childhood memories.

filng~(QU
S TORAGE P RODUCTS D IVISION

(888) 251-9059
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Dis1ributed and Centralized HSM Systems

Centralized

Distributed

Local disk

Clents ban .. HSM software co"""811l tonio'ate fies illtomaticaly
from local hard diskto alarge magnetic disk cache. This cache reduces
bottlenecks from transfer and access rates of MOor tape voh1nes.

HSM client software resides on the ~er system rnanaP1 the
disk cache. Dropping ~tic lfisk prices and increasing file size and
number make the centralized approach more app eaHng.

....._......iL,.. Aknostfldl
Optimal contents

Courtesy of Fiie/ink Corp.

when they encounter a stub file. Exam
ples are Unix's sopen (stream open) and
NetWare's FEsopen (file engines open).
Such calls may also leave the last access
date unaltered on stub fi les- a plus, be
cause compression and HSM systems often
use this date to determine inactive files.
Few programs use such calls. Windows
utilities, such as a file find done via My
Computer in Windows 95, don't use
them. Spreadsheets, word processors,
and so on don't use them. However, some
programs, such as network-aware virus
scanners and backup programs are in
creasingly likely to use them.
Unfortunately, compatibility with
HSM systems is the last thing on the minds
of Windows programmers. The result:
HSM systems are best suited to highly
structured environments with pre
dictable client behavior. Such an envi
ronment may be possible within a loosely
structured LAN. The HSM system may

operate only on servers, directories, or
fi le types off-limits to most programs.

OS Boosts for HSM
More general solutions wi ll depend on
OS support. The earliest example is the
Data Migration Interface Group (DMIG)
API, which the IEEE Storage Standards
Working Group (http://www/ ar l. mi l/
IEEE /ssswg.html) has adopted. DMIG
created the DMAPI specification (Data
Migration APis), now part of Posix P1244.
The user interface is up to the imple
menter, but most implementations allow
several ways to open a fi le, one of which
fails if the file has migrated. You can set
this mode as the default before running
programs such as virus scanners, with
no need to modify the application.

NetWare Does HSM
NetWare already includes HSM: High
Capacity Storage Service (HCSS). Al

Microsoft NT 5.0 NTFS Reparse Point Flags
Flag name

What it means

FILE_FLAG_OPEN_REPARSE_POINT

W hen openi ng a file, inhibit any effects
that may exist due to an associated
reparse point.

FILE_ATTRIBUTE_REPARSE_POINT

The file has an associated reparse point.

FILE_SUPPORTS_REPARSE_POINTS

The volu me supports reparse points.
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though free, it's not widely used, perhaps
because it does not limit demigration
(except by modifying programs to use the
FEsopen call ).
Mature HSM systems from companies
such as Cheyenne and Seagate are based
on Real-Time Data Migration (RTDM)
APis in NetWare. Optional client-side soft
ware limits dem igration or advises you
when a demigration will take a whi le.
NetWare's next re lease, code-named
Moab and expected in the third qu arter,
wil l contain Novell Storage Services
(NSS), including an improved foundation
for HSM. With NSS, fi le opens can include
quality of service (QoS) parameters that
determine whether a migrated fi le should
be demigrated. With Novell 's improved
Client32 (and possibly some help from
applications), customers will get three
choices in a pop-up: 1) demigrate while
I wait; 2) demigrate, but let this open
request fai l (I'll open the file later); or 3)
cancel this request (don't demigrate).
Handling migrated data this way is not
new. It happens now if you load the extra
client software with Cheyenne's and Sea
gate's HSM products. The difference: You
only have to load Novell's Client32.
In addition, NSS will do away with
some limitations of prior HSM systems
(e.g., 16 million files per volume). Because
mount times are only a few seconds, inde
pendent of the volume size, NSS may also
eliminate the need for HSM for customers
who implement it primarily to red uce

Would you like full diagnostic capability,
all on one disk? Are you chasing inter
mittent problems or occasional lockups?
'fired of swapping parts on a "sick"
machine? Got PCs that refuse to boot?

R

ead what jerry Pournelle has to say: "Micro
2000's Micro-Scope and Post-Probe are
available separately and in a small kit (the
Toolkit), containing diagnostic software and a
diagnostic board. If your system fails to boot,
this will tell you WHY, if anything will. If it
boots but behaves oddly, this gives you a
fighting chance of finding out if it's a hard
ware error. Software for low-level formats of
IDE, SCSI, RLL, ESDI and MFM drives.
Memory tests. IRQ (interrupt request) tests .. .
You name it, this tests it. If you maintain PCs,
you'll love it. It gets a User's Choice Award."

km"
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Tests that provide accurate information regard
ing the microprocessor, math coprocessor, hard
disks, CD ROMs, memo1y access rates and video
• Tests include: Microprocessor, coprocessor, transfer rates. The benchmarks in Micro-Scope
are based upon the Real Time Clock and not
real time clock, DMA controllers and channels,
making a comparison to another system like
all 16 IRQs, speaker, keyboard controller, floppy
other
utilities on the market.
drives, hard drives, serial ports, modems and par
allel ports, CD ROMs, sound cards, keyboard, joy • Our benchmarks are the most accurate
stick, mouse, printers, video adapter and monitor. available because they are run in REAL TIME
• If there's one thing that makes Micro-Scope so against the system's own clock, mid the results
different from the other diagnostics on the market, are based on that systemalone. No other diagnos
it's that Micro-Scope IS NOT ADOS PRODUCT. tic utility on the market can make that claim!
Order your Universal Diagnostics Toolkit today!
Micro-Scope has its own proprieta1y operating
system that we designed specifically for testing the
hardware and setting up and configuring the
computer.

• The reason
Micro-Scope is
1w1121:ar1.11n.i.J1z
so ctifferent from
any other diagnostic tool, is because it doesn't
rely on DOS. It has its own operating system
written in Assembler and "C" language. So when
you boot Micro
Scope it bypasses • It is also an excellent systems set-up utility,
hard drive utility, CMOS editor and memo1y tester.
~ the resident
1/btlttJZ@t!1t!IJ.UitdtldZ[llJi!W Operating System The key to understanding Micro-Scope is to
understand that because it is based on exact IBM
and communicates directly with the hardware.
Therefore, it won't lie to you, or give you false infor and Intel specifications, it is running ALL ITS
mation on IRQs, DMAs, ports or memo ! TllWUll""' _._..I-·R I TESTS AND UTILITIES AT THE HARDWARE
LEVEL, below the Operating System.
1y. In fact, Micro-Scope will allow you to ·UNMJ
detect whether tlie problem lies in tlie
D~&N"' Df:&!P~. • Micro-Scope also includes a compre
operating system or the device itself
hensive suite of Benchmark Speed
• There are over 250 test routines
Ask about our Tutorial and
in Micro-Scope for testing all aspects ~ $1~~~ Trouble-Shooting
Videos to get
' IL
of the hardware. Micro-Scope is a very
... ". "....,.c.11,.... :• i you up and running fast.
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Storing Smart Saves Space
volume sizes and mount times. With No
vell's distributed file system (DFS), to be
released later, the client can search re
mote replicas of a volume for one where
a file is still on the hard drive.

HSM in Novell Storage Services
Semantic Agents

00

NT and HSM, Too
NT Server 5.0, expected this year, will be
the firs t version with integrated HSM,
Remote Storage Server (RSS), developed
by Eastman Software. Eastman also makes
Open/Stor and an advanced HSM system,
code -named Phoenix, base d on RSS.
Open/Stor 2.1 for NT will contain a fea 
ture similar to the above pop-up.
Open/Stor offers two ways to prevent
files from demigrating. Programmers can
use spec ial calls, simil ar to sopen and
FEsopen, that do not demigrate files. Or
the Open/Stor administrator can desig
nate particular user IDs that cannot de
migrate files. This prevents a virus scan
ner running under such a user name from
demigrating files.
With RSS, programs will have to use
specia l ca ll s to prevent demigration.
Microsoft is now evangelizing the use of
such calls more than it ever did.
Also, Microsoft has built new HSM
frie ndly faci lities into NT 5.0. NT File Sys
tem (NTFS) reparse points are "extensi
ble file system building blocks providing
additi onal directory and file functions."
Reparse points are special files that hold
metadata about another file . The reparse
point will provide a standard format for
a stub file that HSM ve ndors can hook
into using filter drivers.
If a file open request fai ls because the
file is a reparse point of type HSM, the OS
can pass the req uest to a filter driver. The
HSM app licat ion can then handle the
request, perhaps giving you options. One
o pti on might d emigrate the file and
return the open to th e OS w ith a valid
file handle. If fi lter drivers don't handle

Eastman Software

Microsoft

Billerica, MA
800-229-2973
508-967-8000
http ://www
.eastmansoftware
.com

Redmond, WA
800-426-9400
425-882-8080
http://www.microsoft
.com/ntserver/default
.asp

HighGround
Systems

Novell

Boxborough, MA
508-263-5588
http://www
.highground.com
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Provo, UT
800-453-1267
http://www.novell.com
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The Semantic Agent layer contains loadable software modules that define client-specific interfaces

to stored objects. (for instance, there are semantic agents for lntranetWare and HTTP.)

Cammon layer Interface
Naming services

Management services

Object services

10
RAM disk

DVD

CD-ROM

Vault

NSS's improved foundation for HSM functionality includes a QoS
parameter to show if the file should be demi grated.
the reparse point, the request simply fa ils.
Today, both HSM and backup systems
typically req uire a dedicated library sys
tem. Neither can share. NT Media Ser
vices (NTMS), which HighGround Sys
tems is developing for NT 5.0, will allow
applications to share tape and optical
libraries. That's a big step forward .

Into the OS
Better HSM facilities in NT and NetWare
will widen HSM's market significantly.
The ultimate? To embed HSM so deeply
in the OS that even LAN administrators
could forge t about it. "Novell is proba
bly a year or two ahead of M icrosoft in
making all this a reality," says Daniel
Blum, a principal wi th Rap port Com
munication (Silver Spring, MD).
However, integration with the OS is
not the final step for HSM. "Ultimately,
many users tell us that they wan t HSM
integrated with app lications," says ] eff

Drescher, a product marketing manager
with Eastman Software. Application inte
gration will also mean new features such
as migrating specific database tab les.
Now, if the database is a single large file,
the HSM system must migrate either the
w ho le fi le or nothing. Portions of the
database not in use cannot be migrated.
In short, users want invisible HSM.
" HSMas we know it may be a dinosaur,"
says Ron Anderson, manager of micro
computer network services at Syrac use
University. Syracuse spent years looking
at HSM systems for its NetWare-based
LANs, only to conclude it was too costly
and difficult. Anderson looks forward to
HSM transparently embedded in the OS
and applicatio ns. Until then, the univer
sity's strategy is more disk space. Ii.I
M ike Hurwicz is a writer and consultant in
Brooklyn, New York . You can contact him at
mhurwicz@attmail.com.
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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...
O rdinary SCSI adapters trap the true performance
of your Alpha, Intel, and SUN workstations and servers ,
Don't let your processors stand idle, waiting for 1/0
to catch up, Unleash the full performance you need
with Ultra Wide ITlpci™ SCSI host adapters from
lntraServer Technology,
These ultra fast adapters deliver a wild 10,000 I/Os per
second per SCSI port - over twice the 1/0 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™. lntraServer 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 our adapters 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 lntraServer - we provide
the highest levels of support in the industry.
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A practical look at Microsoft's data
access strategy. By Rick Dobson

Microsoft's Data
Access Directions
ata is good. Getting at it can be bad, however, partic
ularly when you need to get at data in different for
mats from one application. Microsoft's ODBC has
solved many data-access problems, and today Microsoft offers
an array of database products and technologies that respond
to the needs of different data-access scenarios.
But in any given situation, it's not always clear which is the
right product or technology for the job. To further complicate
matters, Microsoft is working toward a radically new data
access technology, called Universal Data Access (UDA), that
will eventually make the company's traditional approaches
obsolete. What follows is a look at Microsoft's current and fu
ture data-access technologies. This will help you to select the
right ones for your particular data-access requirements.

The DAO of Pooh
Currently, Microsoft offers at least seven data-access technol
ogies that you can choose from: Open Database Connectivity
(ODBC) , Data Access Objects (DAO), Rem ote Data Obj ects
(RDO), ODBCDirect, ActiveX Data Objects (ADO), OLE DB,
and the upcoming UDA. (For a brief overview of these tech
nologies, see the text box "The Seven Data Samurai" on page
104L.) DAO and RDO are the two main Microsoft data-access
technologies today. They are stable, and many developers have
experience applying them.
When you're working with indexed sequential-access meth
od (ISAM) files, Jet files, or ODBC data sources, DAO is the right
choice (and Microsoft recommends you access DAO through
ADO). Its hierarchical object model (see the figure "Comparing
Data Access" on page 104L) offers complete control over the
Microsoft Jet database engine.
DAO actually performs two different kinds of functions.
First, it permits the management of databases and their rela
tionships to users. Second, it allows access to and maintenance
of data. For ease of use, DAO collections and objects include
properties and methods that mimic the Access user interface.
However, DAO's programmatic interface to Jet also permits
functions that aren't possible with the GUI; for instance, the
Databases collection accommodates the concurrent availabil
www.t:>yte
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Microsoft's Data-Access Directions
ity of two or more separate databases.
Introduced with Office 97, ODBCDi
rect is an RDO wrapper inside DAO. It de
livers data access without the kind of data
management that DAO delivers, so an
ODBCDirect workspace contains fewer
collections and objects; for instance, it
has no collections or objects for security.
As its name implies, RDO explicitly tar
gets remote ODBC data sources. RDO is
not a simple extension of the tradition
al DAO object model, and therefore it
takes more time to learn than ODBCDi
rect does. RDO removes the need to learn
ODBC AP! calls while still delivering com
parable performance.
The figure at right shows the RDO ob
ject model. RDO performs the basic func
tions of submitting queries, creating cur
sors that are based on the result set, and
processing the return set with database
independent code. The technology can
also interact effectively with stored pro
cedures.
The current version of RDO, RDO 2
(found in Visual Basic [VB) Enterprise
Edition), offers event notification for
common functions. ODBCDirect, on the
other hand, does not provide this capa
bility. The availability of events makes
it possible to make better use of RDO's
asynchronous connection capability.

Directions
As mentioned earlier, Microsoft calls its
emerging data-access strategy Universal

Data Access, or UDA. The UDA technol
ogy encompasses some of Microsoft's
traditional data-access technologies, but
it features some significant additions. Its
scope includes relational data sources

Comparing Data Access
Application

... .
Non-SQL data

11111 • .

he database community
has created a plethora
of data-access acronyms.
Are you finding yourself con
fused about them? What
follows is the nickel tour of
most of Microsoft's current
offerings.
• ODBC is a CIC++ API
designed to target different
sources from the same
source code by substituting
different drivers. It provides
access to server-specific
extensions, and developers
can write code to query
which extensions are avail
able. ODBC is at the core of
many other Microsoft tech
nologies.
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Mainframe and
legacy data

When you put together all of Microsoft's data
access technologies, it looks like this.
(through ODBC) as well as nonrelation
al data stores, such as media archives,
hierarchical DBMSes, mail servers, file
servers, and spreadsheets. UDA distin
guishes itself by not requiring data to
enter a common store-it makes data
available from wherever it is already.

The Seven Data Samurai

T

UDA builds on three component tech
nologies that are items in the Microsoft
Data Access Components (MDAC) ver
sion 1.5. These components are ADO, in
cluding RDS; OLE DB; and ODBC. They

• DAO is designed for
desktop and decision-sup
port access to data. It's
based on Microsoft's Jet
database-engine technol·
ogy and uses Jet to gain ac·
cess to other sources.

are designed to simplify and
extend data access. Here
you 'll find ADO in Microsoft
Transaction Server 1.0 and
Internet Information Server
(llS)3.0.

• ODBCDirect integrates
RDO methods directly into
DAO.

• OLE DB is the CIC++
COM-based component ar·
chitecture that underlies
ADO . It provides access
to all sorts of structured
and nonstructured data
sources using existing
ODBC drivers for access
toRDBMSes.

• ADO is the high-level
name for a group of exten 
sible, object-oriented data·
access technologies that

• UDA is Microsoft's future
direction . This technology
combines ADO , ODBC,
and OLE DB.

• RDO is an object inter
face to ODBC, and it's sim·
ilarto DAO in its program·
ming techniques.

are available for downloading at http://
www.microsoft.com/data/mdac15 .htm.
What fo llows is a closer look at the two
key parts of UDA: ADO and OLE DB.
ADO will eventually rep lace all current
data-access technologies for typical us
ers, such as those currently using DAO,
ODBCDirect, and RDO. ADO's object
model (see the figure above) is substan
tially sparser than th at of DAO, ODBC
Direct, or RDO. All three of the earlier
models are strictly hierarchical, while the
ADO model includes nonhierarchical ob
ject relations.
There are only three elements neces
sary for a typical ADO application: the
Connection object, the Recordset object,
and the Field object. The Connection ob
ject interfaces with the data source . If
an Execute command on the Connection
object returns rows, ADO creates and re
turns a default Recordset object. The
Field object supports the return of values
from a recordset and their modification.
The Field object also provides column
metadata about a recordset.
The RDS element within ADO current
ly works with Microsoft Visual Inter Dev
and Microsoft Internet Explorer (MSIE)
4.0's Dynamic HTML (DHTML). At the
time of this writing, RDS serves a unique
on

Who needs limits...?
PRECISION AND POWER have always held precedence in global
business technology.
At Everex, we put the power in your hands with the precision you'd expect
from a top supplier of Notebook computers.
The StepNote• SK combines a brilliant 13.3"screenfed by a 128 bit PCI
graphic VGA accelerator for blazing graphics performance.
This combined with high end audio and a20x CD-ROM harness the power
of the 233MHz Intel Pentium• processor with MMX"' technology to create
an on-the-road, off-the-road, warrior you can depend on. Wrapped up in
a package that weighs under six and ahalf pounds.

Precise engineering and powerful components.
It brings a whole new meaning to ''having your finger on the button".
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Product

Department
solution

Enterprise
solution

Web-server
based solution

Web-clientbased solution

Comments

Access

Targets departmental solutions with a
combination of ease of use and pow
er; fle xible static/dynamic Web pub
lishing wizard for data sheets, reports,
and forms.

Office

Can bring a local ISAM database and
a remote ODBC database into familiar
Office applications.

(excluding Access)

.

Visual Basic

Can build Office solutions, but its rela
tive strength is back-end solutions.

Visual lnterDev

FrontPage on steroids; offers excellent
database connectivity over the Web.

MSIE4.0

Allows the creation of a local data cache
on a browser workstation; solutions re
quire VBScript or JScript code.

(data binding)

SQLServer

11'11'11'11' Excellent

Multithreaded, striped data access; cli
ent /server design facilitates large com
munities of users over WANs; SOL
Server Web Wizard publishes static
pages only (but developers can sched
ule regular updates).
ll'll'll'Good

role as a data source object (DSO) . In ad
dition to storing server-based data in a
local cache, it can also update the server
from edited data in a local cache.
OLE DB targets data-access providers,
such as those constructing ODBC driv
ers today. OLE DB extends and embraces
ODBC. Just like ODBC, OLE DB is a low
level development environment that pro
vides data for a higher-level development
environment-in this case, ADO. OLE
DB can work with existing ODBC data
sources without adding a new layer. What
makes OLE DB special is that it can also
work with non-OD BC data sources, such
as e-mail and file-system stores, ISAM and
hierarchical databases, and eventually
even spreadsheets.
Microsoft asserts in numerous docu
ments that OLE DB will become the fun
damental COM element for data access.
OLE DB encapsulates core database-man
agement services. A data-provider com
ponent contains and exposes data. The
data-consumer component uses data.
Various service components process and
transport data. Microsoft explicitly men
tions query processors and cursor en
gines as sample service components. This
104N BYTE MARCH1998
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development promises more powerful
data-access capabilities to non-SQL data
sources that currently do not natively sup
port these features.
For today, you should use DAO to
control Jet and other ISAM sources. Use
ODBCDirect for remote ODBC sources.
Use RDO to access the events model that
the ODBCDirectwrapper doesn't expose.
And look for ways to apply the up-and
coming ADO technology.

Promises, Promises
UDA promises much in the future (i.e.,
two to four years from now). Right now,
though, most of what we have is just a
promise. For example, the support to
non-OD BC data sources is still incom
plete; an OLE DB provider for Excel is still
to come. And Microsoft does not current
ly support UDA as much as it does tradi
tional data-access technologies: The ca-

WHERE TO FIND
Microsoft Corp.
Redmond, WA
800-426-9400
206-882-8080
http://www.microsoft.com/

pability to surface RDO events is missing
fromADO 1.5,althoughMicrosoftprom
ises it for version 2.0.
It's important to realize that there is a
huge amount of database development
in Access and the rest of the Office fam
ily using DAO; there are many fewer VB/
RDO developers than there are Access
developers. Furthermore, much VB data
base development relies on DAO technol
ogy. VB/RDO developers are more preva
lentthan SQLServer, C++, and ODBCAPI
developers.
Microsoft needs to target UDA initially
to this bulk of database developers. These
developers are familiar with some non
traditional data stores, such as spread
sheets, and they have simpler needs that
will not stress the emerging technology
as severely as the enterprise applications
of SQL Server developers. Introducing
the emerging technology with low-end
developers will enable both to mature as
the technology grows up. Iii
Rick Dobson (Louisville, KY) is president of
CAB, Inc., a database and Internet develop
ment consultancy. You can reach him at his
firm's Website, http:/ /www.cabinc.win.net.
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The Best OS for Web
Serving: Unix or NT?
hoosing a Web-server plat
form is a big decision. Unfor
tunately, the choice isn't as
simple as getting the right
Web-server product and then buying the
hardware and OS that it runs on. Apache,
which is the most popular Web server
today, runs on all flavors of Unix as well
as on Windows NT. Netscape's FastTrack
and Enterprise Web servers run on NT
and many versions of Unix.
In fact, virtually all Web-server soft
ware is multiplatform, with the notable
exception of Microsoft's Internet Infor
mation Server (!IS), which runs only
under NT Server on a Pentium- or Alpha
powered machine.
Of course, if you've already purchased
a specific NSAPI-based (Netscape) Web
application that runs on a particular ver
sion of Unix, your software vendor has
already told you which platform to buy.
If you have an ISAPI-based (Microsoft)
application to run, naturally you'll get NT
Server.
However, life isn't always this easy. Per
haps you just want the best platform for
publishing Web pages. Or you want the
best platform for forms-based CGI pro
cessing. If three-tier Web applications are
planned for your future, you need the
best platform for developing (and run
ning) your cutting-edge software, and
one that has available the variety of
tools you need.
We pitted NT Server 4.0 against five
Unix variants to discover the strengths
and weaknesses of each as OSes for host
ing Web services. The versions of Unix
were four high-end platforms and one
low-end alternative: Sun's Solaris 2.6,
106
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Hewlett-Packard's HP-UX 11.0, Digital
Equipment's Unix 4.00, IBM's AIX 4.3,
and Caldera's OpenLinux 1.1. You should
note that in this Lab Report we're focus 
ing solely on the OS alone and its ability
to support Web serving, not on the spe
cific hardware or on any particular Web
server software.
For each test, we used 200 clients con
nected via 100-Mbps lOOBase-T Ethernet.
Rather than trying to find a common
hardware platform, we rested each OS on

Digital Unix4.0D
It has the best 1/0 engine for pushing
out Web pages, plus very good CG I
performance. These made it the overall
win ner, even though it doesn't have as
many tools available for developing
three-tier applications as do some
other Unixes.

the kind of hardware it's most likely to be
used on- or in some cases, is only avail
able with (see the table "What We Tested
On" on page 109).
We made no attempt to run bench
marks, because a level playing field was
not possible with such disparate CPU
architectures and computer hardware.
Instead, we concentrated our evalua
tion on OS-specific criteria.
The ideal OS for Web serving will have
excellent performance characteristics,
easy and intuitive administration, one
OS-fits-all scalability, confidence-build
ing reliability, and trustworthy security.

Which OS should you
be running your Web
server on? To find out,
we tested NT and five
flavors of Unix.
By Barry Nance

Realizing that people put Web servers to
different uses, after we concluded our
testing, it became clear that these were all
viable systems, but their strengths and
weaknesses suited them to somewhat dif
ferent purposes.
Therefore, we can name three of the
OSes as the best in a particular category:
three-tier Web-application computing,
CGI-based forms processing, and Web
page publishing.

AIX
IBM's AIX provided us with a solid, reli
able Web-server p latform. Although this
was an early innovator in Unix storage
management with its Journaled File Sys
tem (JFS) and system administration util
ity, SMIT, the competition has now caught
up and generally passed it by. AIX is at
present a rather unexceptional member
of the Unix community.
The most recent version of AIX sup
ports 64-bit applications. However, it's
not itself tru ly 64-bit. Version 4.3 of the
OS simply extends the buffers, kernel
facilities, and utilities to be 64-bir, and
adds 64-bit libraries to the existing 32-bit
libraries that it already supplies with the
OS.
Regardless of whether users choose
to run the OS in either 32- or 64-bir mode,
all the device drivers work without mod
ification. IBM offers the 64-bir option de
spite the company's belief that, because
of a lack of applications, 64-bit address
ing won't become popular for at least two
years.
We found IBM's SMIT, like HP's SAM,
to be a decidedly nonstandard adminis
tration too l. Instead, we preferred to

All the tested Unix systems suppo rt the Common Desktop Environment
(CDE) , a GUI based on the X Window S ystem. The main CDE c ontrol p anel

_, Personal
application s
subpanel

is shown here, with the variou s e lements identified by c all-outs.

Applications

. ,

Screen
lock

Text
editor

I

Main pane
grab handle

Exit
button

Trash

Help
vi ewer

Style

~ 1. WordPedect S

Ci

2. MS Office

Cii ~lnlo1
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(ii

Utiities
\ Digital Un ix shows installatio n
location s and setup areas wi th
th is useful screen.

This Configuration Ust provides access to the
Configuration Applications. A check next to an
application icon indicates that the application
was accessed. At this time, complete the
configuration of the desired subsystems and
establish new user accounts using the Account
Manager.

61r · Network Configuration Application

_..

• GD tonlrol Panel
~ f1inle11

find

...

!ielp

fi1.11. ..
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• tS !Mkba1...
... Windows NT takes an
approac h to organizing
th e user's desktop
th at's quite different
from the COE.

Digital Unix offers .- ..,.
usefu l and attractive
screens to help guide
the adm inistrator
throug h the installa·
!ion-and-confi guration
process.
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11IOl-01:«1PM
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11103-01 :43PM

61r

NIS - Network Information Service
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NFS ConfiJrnration Application

0
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I.MF - license Management Fadllty
Account Manager
11m8-01:52PM

lia' ~ Mail ConfiJrnration Application
11IOl-01:47PM

While OSes generally don't lend themselves to interesting screens, we found the
Unix world's COE desktop a pleasant alternative to the familiar NT screen.
use the AIX Web-based system manage
ment too ls, w hich let us co nfi gure AIX
fro m anywhere on the nerwork. But the
Web-based too ls need a Java 1.1- enabled
browser. Also, the adm inistration too l's
Welcome Center uses a graphical " RS/6000
fro m M ars" theme to grab your attention,
but we fo und those screens annoying and
ga rish.
AIX supports Java quite well , and IBM
bundles a Java Development Kit (JDK), a
just-in-time (J IT) co mpiler, and seve ral
other Java tools with AIX.

Digital Unix
Digital Unix showed itself to be the best
platfo rm fo r publishing static Web con
tent. This OS is, in essence, a turbocharged
I/0 engine. In our tests, it served up static

Web pages nearl y instantaneously. To dis
cover w hy th is was the case, we monitored
the OS in detail as it pro cessed re qu ests
fr om the Web server and fo und that Dig
ital Unix's disk 1/0 drivers and TCP/IPstack
drive rs are blazi ngly fast. As a matter of
fact, they' re likely the best-written drivers
in the industry.
In addition, because Digital Unix is a
true 64-bit OS, it can (given suffi cient RAM)
cache ultralarge Web sites in memory and
serve up Web pages without need ing any
disk 1/0 w hatsoeve r. Symme tric multi
processing (SMP) support is similarly opti
mized, and Digital Unix is efficient enough
to act as a real-time OS (RTOS ), a challenge
that the other versio ns of Unix and NT
wouldn't attempt.
System management, via Digital's Sys-

M an user-friendly graphical interface, was
quick and painless. We used Logical Stor
age M anager's drag-and-d ro p visual envi
ronment to easily configure Unix file sys
tems. We putlnternetA!phaServer System
Software (!ASS) t o wo rk w heneve r we
needed to manage users, groups, and var
io us system components, incl ud ing secu
rity, Web servers, anonymous FTP, squid
proxy/caching server, Internet news (INN),
and mail.
H owever, some of the Intern et com
ponents that Digital provi d es wit h !ASS
cann o t b e co nfi gu re d usin g the !AS S
Administ rati o n utility. Thus, we had to
resort to command-line utilities to enable
and disable the Bas ic M erit AAA Radius
authentication server, IMAP servers, Inter
net Relay Chat (IRC) server, LDAP server,
M A RCH 19 9 8
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AT I N G R E
B EST OVERA LL

Network Configuration Application

Digital Unix 4.oD
With its combination of blazing I/0 and excellent CG!
support, Digital's 64-bit OS was the clear winner as the
best OS platform on which to host a Web server.

TECHNOLOGY

Digital Unix 4.0D
Microsoft Windows NT 4.0
Sun Solaris 2.6
Hewlett-Packard HP-UX 11 .0
IBMAIX4.3
Caldera Open Linux 1 .1

***** Outstanding

****
*****
***
***
**
*** Good

POP-3 server, and the poppassd password
changing server.

HP-UX
HP-UX is nearly as good an 1/0 engine as
Digital Unix, but it doesn't have the wealth
of three-tier Web-application niceties that
NT offers, and it's somewhat nonstandard
(from a traditional Unix perspective) to
administer. However, HP-UX is without a
doubt the most secure Web-server OS of
all those we tested for this report.
Virtually all versions of Unix now sup
ply C2-level security. NT also offers C2 plus
"Red Book" network extensions to those
sites needing extra security. HP-UX takes

H

11 /08-01 :40PM

[if'

II BIND Configuration Application
11/08- 01 :43PM

IMPLEMENTATION

PERFORMANCE

USABILITY

OVERALL RATING

***
***
***
****
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****'II"
*""
***
****
***

***
****
***
***
**
**

****

**

*

**** Very Good

** Fair

*
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*Poor

security to the higher Bl level. To achieve
this degree of protection, it uses a separate
code base and disables some common fea
tures, such as the system administration
module, SAM. With HP's Praesidium enter
prise security framework, a Web site can
be accessible to the public Internet with
out fear of malicious or even inadvertent
damage.
HP Praesidium componen ts include
Authorization Server, Security Service, and
Cryptographic Module. Security Service
features authentication services for the
Praesidium Authorization Server and pro
vides a basic access-control list (ACL) that
controls who can access specific applica-

ave you sometimes wondered why a large company would use its size as a club to buy desk
top units at unbelievably low prices and then do an apparent about-face to spend hundreds
of thousands of dollars on a midrange computer without negotiating just as hard? The inconsis
tency disappears when you stop to consider who's doing the purchasing and how much of a return
the company expects on its computing investment.
Because they are now commodity items, desktop units typically come from a budget that's not
all that different from the budgets for sta plers, desk furniture, and telephones. A newly hired
employee in the accounting department gets a desk, a PC, a stapler, and atelephone.
On the other hand, the head of the business organization who spen ds $100,000 or more on the
midrange computer expects a 10-, 20-, or even 100-fo ld payback on his or her investment (with,
naturally, the responsibility and accountability for actua lly realizing that payback). He or she nego
tiates with the computer vendor, but the chief concerns are issues such as uptime (will the vendor
guarantee 99.5 percent?), training, administration, maintenance (will the company need to hire
a person to care forthe new system, as well as cross-train others?), and the useful life of the new
computer (will the business community be able to susta in the rate of return from the investment
over a long period of time?).
Because of the magnitude of the expected payback, the initial cost of the computer system is
usually not the biggest concern to information technology (IT) management. The recurring costs
(primarily in terms of people, downtime, and risk of erosion of the system'sabilityto satisfy future
needs) are the most important factors affecting the purchase decision.
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tions and resources. Security Service also
has a registry service for managing the
security database, an audit service to track
and record the use of security services, and
data-encryption software to protect trans
mitted data.
HP-UX is also noteworthy for its relia
bility and recent embracing of the 64-bit
Unix standard (in contrast, Digital Unix
has been 64-bit for years). HP-UX integrates
tightly with the PA-RISC computer hard
ware to gracefully avoid faulty processors,
memory, and disk drives. In an SMP envi
ronment, it can take a fau lty processor off
line without rebooting and can similarly
deallocate fau lty memory.
HP claims that future descendants ofHP
UX 11.0 will run on both HP's 64-bit PA
RIS C 8x00 as well as the Intel Merced
processor, which is based on an architec
ture jointly developed by HP and Intel.

OpenLinux
We liked Caldera's OpenLinux for its sim
plicity and robustness. Unfortunately, we
cannot equate that robustness with the sort
of reliability that the other products gave
us. We never encountered an OS bug while
testing OpenLinux, but it did terminate
rather ungracefully when it was con
fronted with nontrivial processor, mem
ory, and disk drive hardware failures. This
OS provided us with more thrills than fri lls,
reminding us of the "fun" we used to have
with the plain, uncomplicated Unix imple
mentations of years past.
OpenLinux is Caldera's valu e-added
distribution of the shareware Linux. To
the basic Linux kernel product, Open
Linux Standard 1.1 adds the X Window
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WEB

SERVERS

Price

FEATURES

HewlettDigital
Packard
Unix *
HP-UX11.0 4.0D •

IBM
AIX4.3

Microsoft
NT Server
4.0

Sun
Solaris
2.6

Caldera
OpenLinux
1.1

NIA

NIA

NIA

$809

$695

$399

Alpha

PowerPC Intel,
Alpha

SPARC, Intel
Intel
ti

PROCESSOR ENVIRONMENT
Processor

PA-RISC

Support 32-bit apps

ti

ti

Support 64-bit apps,
file system

ti

"'

Partially

Maximum CPUs

16

12

8

4

64

1

Maximum RAM

16GB

2BGB

3.75GB

4 GB

30GB

4 GB

Maximum aadressable
memory

18EB

18EB

4GB

4 GB

4GB

4GB

Maximum shared memory

BTB

4 GB

4 GB

4 GB

4 GB

4 GB

ti

ti

APPLICATION ENVIRONMENT
Largest file system size

1TB

51 2TB

2TB

18EB

2TB

NIA

Maximum file size

1TB

17TB

64GB

18EB

H B

NIA

"'

Optional

NFS v3
Posix-compliant
kernel threads
Common Desktop
Envi ronment
*
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"'
ti

"'

"'

ti

ti

"'

"'

ti

"'

ti

Sun Solaris
For running CGI-based Web applications
(those with FORMS statements embedded
in HTML), we found Solaris the best of the
lot. Further investigation showed that its
task and process management functions

partition sizes, available sockets, maxi
mum threads per user, and other parame
ters. The Java-based configuration utili 
ties were generally intuitive in use, and,
because of the effectiveness of Sun's ]IT
compiler, we fo und them to be highly
responsive.
In our testing, we found that this newest
version of Solaris is faster than its prede
cessors. Sun has improved the disk I/O
code path as well as the TCP/IP stack driv
ers . Nonethe less, Solaris lagged behind
bo th Digital Unix and HP-UX in sheer
throughput.
Security is another area in which Solaris
needs improvement. Version 2.6 has added
the ability to use Plug-In Authentication
Modules (PAMs) as well as Generic Secu
rity Services AP! (GSSAPI), and the OS
offers virtual private network (VPN) secu
rity. However, Solaris 2.6 still lacks trans
port-layer security, and it cannot restrict
access for specified hours of operation.

Microsoft Windows
NT Server

ti

ti =yes; N/A = not applicable; EB= exabytes

System, developer tools, Apache Web
Server, ]DK, Netscape Gold, Netscape
FastTrack Server 2.0, and HTML editing
too ls. N etscape FastTrack Server 2.0 is an
entry-level Web server that is great for pub
lishing static Web pages but less than use
fu l for serious Dynamic HTML (DHTML)
pages or three-tier Web applications. Late
in 1997, however, Caldera anno unced
pl ans to port Netsca p e's industrial
strength Web-server software, SuiteSpot
3.0, to OpenLinux. This should be a sig
nificant addition.
Unfortunately, installation and admin
istration of OpenLinux is almost wholly
man ual compared to the other versions of
Unix. For instance, O penLinux required
us to manually create the swap and pri
mary Linux partitions, and, in contrast to
the other versions of Unix, we also had to
man ually fine-tune o ur monitor, video
card, and mouse settings before we could
start the X server.

Software Lab Report

were notably quicker and more efficient
than those of the other platforms, and CG!
places a heavy burden on an OS's ability to
launch programs. Solaris, not surprisingly,
also has superior support for Java. We
applaud Sun for offering Solaris for Intel
machines as well as on its own SparcSta
tions, a strategy that helps So laris scale
downward onto inexpe nsive desktop
machines and that may be significant for
many users.
Solaris was easy to configure in our tests,
and the ability to remotely perform almost
all administrative tasks was the icing on
the cake. We used both command-line util
ities and Sun's Web Start browser interface
to manage system reso urces, including

So how well does Redmond's OS compare
to this group of Unix products? Consid
ering its usefulness as a Web-site host, we
particu larly liked NT's integration of
Active Server Page (ASP) Web scripting,
Web-server software (IIS ), transaction pro
cessing (TP) monitoring (Transaction
Server), message-oriented midd leware
(MOM, implemented as Microsoft Mes
sage Queuing, or MSMQ), and Microsoft
Management Console (MMC) .
These built-in features, along with NT
Server's internal functions and graphical
interface, make NT Server the only one of
these six platforms for which designing a
three-tier application would be easy and
fun. Additionally, NT has the widest range
of third-party development tools, includ
ing a remote Web management interface
as well as a BASIC-like language for script
ing configuration changes. NT also let us

What We Tested On
OS

Computer hardware

Number of CPUs

RAM

AIX

IBM R50 RS/6000

2

512MB

Digital Unix

400-MHz Digital AlphaServer

2

512MB

HP-UX

HP9000K460

1

1GB

OpenLinux

300-MHz Pentium II

Solaris

Sun Netra i20

Windows NT Server

300-MHz Pentium II

128MB
128MB

2

128MB
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crash-protect Web applications by putting
them in separate address spaces.
Unfortu nately, NT still seems unable to
gracefully survive machine checks, disk
space exhaustion, and its own very rare OS
bugs . Therefore, you'll need to ke ep a
watchful eye on its day-to-day operation.
(BYTE's Webmaster, Jon Udell, has com
mented that, in the village of servers that
service the BYTE site, the NT serve rs occa
sionally go down ... but the Unix machines
have never failed.)
Clustering NT machines isn't yet a viable
solution, because NT's clustering technol
ogy hasn't yet reached a level of reliabil
ity we'd call adequate. (With the excep
tion of OpenLinux, all the Unix vendors
offer ro bust clustering.) And too many
kinds of NT configuration changes require
r eboo t ing the OS, w hich can be b o th
annoying and disruptive. We find NT emi
nently suitable for running three-tier appli
cations, as long as they don' t require 24hour, seven-day uptime.
In our tests, we found that NT ran slow
est when configured to use its own NT File
System (NTFS) . NT's Web-page serving
sped up considerably when we switched
to NT's software-based disk striping. NT
4. 0, updated by M icrosoft's Option Pack,
sh ows sign ifi cant p erfo rma nce gains
over earlier versions of NT, especially in
its support of 1OOBase-T networking. H ow
ever, the combination of NT and even a fast
Pentium processor produced Web pages
at a much slower rate than any of the other
platforms we tested. Fortunately, Pentium
based m achines are inex p ensive com
modity items.

At Your Service
No OS is a perfect platform on which to
run a Web server, but because the basic

The Best OS fo r Web Serving: Unix or NT?

PERFORMANCE
Tuning Your Unix
Ifyour Web site uses Unix-based servers, at some point you'll want to tweak the OS to improve
performance. A good place to start is with the vmstat, iostat, netstat, and sar Unix utilities.
These tools display statistics that can help you decide what you need to do.
The vmstat command shows utilization of system resources-memory, disks, interrupts,
system calls, context switches, and CPU. It also shows paging activity and information on
kernel threads in the run and wait queues. This command breaks down CPU activity by cat
egories that include user mode, system mode, idle time, and waiting for disk 1/0. You can use
vmstat to find out whether a system is CPU-bound, memory-bound, or 1/0-bound.
If you suspect a Unix machine is 1/0-bound, the iostat utility can help you locate the prob
lem. The tool reports CPU statistics and 1/0 statistics for TTY devices, disks, and CD-ROM
drives. It monitors system 1/0 device use by relating the time each physical disk is active to
its average transfer rate. The iostat utility can reveal, for example, whether a physical volume
has become a performance bottleneck. You can use the tool's statistics to better balance the
1/0 work load among the system's physical disks.
The netstat utility shows network status and indicates the reliability ofthe local network
interface. Classically, administrators use netstat more for problem determination than per
formance measurement. However, you can use its statistics to determine the volume of net
work traffic and thus get an indication of whether network congestion is causing perfor
mance problems.
For each network interface, netstat tells you the address of the protocol control blocks
associated with the interface's sockets as well as the status of the sockets; the number of
packets received, transmitted, and dropped; network routes and their status; and cumula
tive counts of error-collision packets.
Finally, saris a popular Unix administrator's tool for gathering performance statistics. Be
aware, however, that saris somewhat intrusive and can skew the performance data by a small
amount as it increases system work load. The utility offers a wide variety of command-line
options that let you specify the kinds of system activities you're interested in monitoring. It
can divulge, for instance, useful information about queuing, paging, and TTY events. For
symmetric multiprocessing (SMP) systems, sar can typically also show CPU use globally, for
all processors or individually by processor.
These tools can help you tune a Unix-based Web site to run smoothly and efficiently. Yes,
they're a little like rocket science. So read the technical references and go launch a rocket.

function of most servers is to push out Web
pages, we' re picking Digital Unix as the
best overall choice, despite its lack of avail
abl e three-tier development tools. For
those kinds of applications, our testing

PRODUCT INFORMATION
AIX4.3
(available with RS/6000
systems)
IBM
http://www.rs6000
.ibm.com/software

Palo Alto, CA
415-857-1501
http://www.hp.com/computing
Enter HotBYTEs No. 1056.

Openlinux 1.1

(available with Digital seivers)
Digital Equipment Corp.
Maynard, MA
http://www.Unix.digital.com
Enter HotBYTEs No. 1055.

Caldera
Provo, UT
800-850-7779
801-377-7687
fax: 801-377-8752
http://www.caldera.com
Enter HotBYTEs No. 1057.

HP-UX 11.0

Solaris Server 2.6

(available with selected
PA-RISC systems)
Hewlett-Packard Co.

(available for SPARC- and
Intel-based servers)
Sun Microsystems

Digital Unix 4.0D
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Palo Alto, CA
800-786-7638
415-960-1300
http://www.sun.com/solaris
Enter HotBYTEs No. 1058.

Windows NT Server 4.0
(available for Alpha- and
Intel-based servers)
Microsoft
Redmond, WA
425-882-8080
fax : 425-936-7329
http://www.microsoft.com/
ntserver
Enter HotBYTEs No. 1059.
at http:/www.byte.com/hotbytes/

shows that NT is currently the best OS . For
CGI-based processing, Solaris easily our
·s hone the others. HP-UX deserves special
mention for its high level of security, and
it was very nearly as good as Digital Un ix
at serving up static Web pages.
Perhaps NT will someday offer the reli
ability ofAIX or HP-UX. Or perhaps Solaris
and O penLinux will become 64-bit pow
erho uses fo r serving up ultralarge We b
sites to a myriad of clients. Until then,
however, you' ll have to make comp ro
mises when you choose an OS for yo ur
Web sites. li1
Barry Nance, a BYTE consulting editor and a
computer analyst and consultant for 25 years,
is the author of Introduction to Networki ng,
4th ed. (Que, 1997), Using OS/2 Warp (Que,
1994), and Client/Server LAN Programming
(Que, 1994). Youcanreach himviathelnternet
at barryn@bix.com .
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Deployment of Wi ndows ITT and BackOffice Across the Enterprise

Pennsylvania Convention Center
Philadelphia, PA - April 6 - 9

Are you left confused about what's ahead in Windo ws NT and BackOffice technology? Then ma rk your calendar and plan to
attend Advanced I.T . Solutions '98. This is your chance t o get the answers you 're looking for from professionals who 've
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How to develop and execute the requ ired strateg ies that will prov ide your enterprise th e least painful t ransition
path to Windows NT 5.0 . This will include how best to dep loy Wi ndows NT 3.51 and 4 .0 toda y in order to get
ready for Wi ndows NT 5.0 tomorrow .
Plus so much more .. .
Visit over 150 system integrators, software application providers, and platform vendors!
For more information, visit our Web site at www.advanceditsolutions.com or call, toll-free, 1·800·332·8755 or
1·978-506-3410. For information on how to exhibit at the show, call John Greco toll-free at 1·800·974·2270.
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Hardware
3-D is ready-even if you
aren't. Don't get left
behind with a graphics
engine that won't deliver.
By Rob Hummel

Render Benders:
26 Graphics Cards for Fast 3-D
ake no mistake : Thi s is the
year yo u will move to a 3-D
video board-if yo u're not
already there . The benefits
are so compelling and the cost is so small
that you'll be hard pressed to justify resist
ing the upgrade.
Support for OpenGLgraphics, the sole
province of $100,000 workstations just a
few years ago, has moved so rapidly down
the food chain that it's now built into
every copy of Windows. To this mix, add
emerging 3-D applications that go beyond
games to enable the business use of ren
dering and visualization. Finally, factor
in Intel's aggressive marketing of its new
Accelerated Graphics Port (AGP) grap h
ics bus and Microsoft's push for its Di
rect3D interface, and the conclusion is
inescapable.

• •11111

3DLabs: Market Leader
Faster, better, cheaper-the three horse
men of technological advancement
have ridden hard over the past year in
an effort to move 3-D video forward to
the same level as processor, memory, and
mass-storage subsystems. The result has
been superbly affordabl e 3-D chip sets tai
lored to varying levels of performance.
The boards that we selected for this
round-up fa ll neatly into three different
groups based on their core chip sets. Four
of the five hi gh -end boa rds are built
around the Glint MX chip. The Glint MX,
3DLabs' third-generation graphics pro
cessor, combines workstation-class 3-D
graphics with 2-D Windows acceleration.
All four of these video boards paired the
MX processor with the Glint Delta chip,
a geometry processor that speeds Open
112
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GL grap hics performance by off-loading
calculations from the host CPU. The sole
independent in the hi gh-end category
was Intergraph, which uses a proprietary
graphics processor.
Every one of th e d ozen mid-range

BEST
Leadtek Research
Win Fast 30 L2300
The Win Fast 3D L2300 gets double
honors for Best Overall and Best Value.
At $169, it bested every other board in
the 8-M B-and-less category, turning in
top scores in both 3-D Viewperf tests. An
outstanding value, it provides the most
cost-effective performance of any board
in this roundup.

Intergraph Computer Systems
Intense 30 Pro 22005
This is the unabashed performance
leader in the high-end category-and, at

$2387, the most expensive board we
tested. The Intense 30 Pro 22008
squeaked past its four com panions, aid
ed primarily by its extraordinary score on
the Viewperf CDRS benchmark.

boards we tested was based on the Per
med ia 2 chip set, also from 3DLa bs. A
second-generation low-cost processor
targeted at the consumer market, the Per
m edia 2 integrates SVGA, 2-D and 3-D
acceleration, and MPEG-2 video accel
eration in a single device. The chip's ar
chitecture can accommodate from 2 to 8
MB of video memory (all the boards we

tested were equipped with 8 MB) and a
16-bit z-buffer.
3DLabs also provides a set of reference
drivers for OpenGL and Direct 3D under
Windows NT and 95, mak ing it easy for
manufacturers to offer a low-cost 3-D vid
eo solution for both platforms. As popu
lar as 3DLabs' chips are, they're clearly
not for everyone. A third group of boards
we tested used a variety of chips, deve l
oped either by the board's manufactur
er or by oth er independent chip makers.
The nine independents we tested in
cluded three boards based on ATI's 3D
Rage Pro, th ree using nVidia's Riva 128,
a nd one each using Num ber N in e's
"Ticket to Ride," 3Dfx's Voodoo Rush,
and Matrox's MGA-2164W. The design
goal for these chips must have been some
thing other than speed, as they all turned
in significantly lower 3-D performance
scores than the Permedia 2-based boards.

Versatility
Some 3-D graphics board manufacturers
define extremely narrow goals for their
boards- to the excl usion of all else.
High-end boards, for example, often em
phasize speed when rendering 3-D images
using OpenGL under NT. Applications
that don't fit this narrow definiti on are
simply unsupported, even to the extent
that no driver support for running Win
dows 95 is provided. That's fine if your
requirements are equally as narrow. But
if, as a developer, you plan to dual-boot
yo ur system to test yo ur new applica
tion under both OSes, for example, you'd
best choose a different board.
Other boards take the opposite tack,
tr ying to be all thin gs t o all users. In

GRAPHICS RAM
8 MB of high-speed synchronous graphics RAM (SGRAM) powered many of the cards in our roundup, permitting 32-bit color at
1280 by 1 024 resolution. The more RAM, the higher the resolution.
In addition, some card s (like the one pictured) dynamically allocate
their memory to include frame buffering , z-buffering , and texture

ADD-ONS
Check for a board that has a VMI connector, a new
standard for future implementations of video-capture
daughtercards, and/or a feature connector, another
standard for video-input daughtercards. Also, check
that the maker (or third party) offers add-on options,
such as a TV tuner or video-capture daughtercard. ~
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FLASHABLE e1os'
Look for a flashable BIOS,
which is necessary for
upgrading the BIOS using
software tools.

Illustration is based on the
Leadtek WinFast 30 L2300.

most cases, they trade off versatility for
either performance, price, or both. If you
really want video in, video out, MPEG ac
celeration, and a TV tuner to boot, you've
got to be prepared to pay for these features
in one way or another.

Defining the Field
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When we asked the manufacturers of these
3-D graphics accelerators to provide hard
ware for this Lab Report, we gave them
enough flexibility to squeeze in a variety
of video offeri ngs. As a minimum, each
board had to support 1024 by 768 pixels
with 24- or 32-bit color and 1280 by 1024
pixels with 16-bit color. A z-buffer of at
least 16 bits and a refresh rate of at least
75 Hz were required atthe 1024 by768 res
olution. The boards also had to support
digital video acceleration for MPEG. If a

,,
,

PCI BUS CONNECTOR

GRAPHICS ENGINE I
Look for a 3-D-enabled chip, such as the
Permedia 2 (which powers 12 of the 25 cards
in our roundup), to take advantage of 3-D
applications. In the card pictured, both a 230
M Hz RAM DAC and a delta geometry setup
engine are integrated with the main graphics
processor. It's this part of the hardware that's
optimized for OpenGL (with the Installable
Client Driver [ICD] driver) and Direct3D hard
ware acceleration, plus MPEG-2 acceleration.

manufacturer provided a board in both PC!
and AGP configurations, it could submit
one or both versions.
Most video board manufacturers re
sponded with enthusiasm. In the low-end
and midrange categories, 12 vendors sub
mitted a total of 21 boards-13 based on
PC! and eight based on AGP. All the mid
range boards had 8 MB of video memory,
while the low-end boards ranged from 4
to 8 MB.
Just as performance did not correlate
directly with the amount of graphics RAM
on a card, prices for the boards did not
equate with performance or features. You
can get the least costly board we tested in
these two categories for under $170, while
the most costly one is about $300.
Five vendors provided entries for the
high-end category. These boards provid-

Whether it's PCI or Advanced
Graphics Port (AGP), when
adding a separate graphics
port to assist the 3-D process
ing pipeline, consider what
your motherboard and proces
sor can support. Most new
Pentium lls with the 440LX
chip set have AGP capability
built in.

ed from 16 to 48 MB of video memory,
supported 24- and 32-bit z-buffers, and
ranged in price from $1200 to $2400.
Several boards we received from man
ufacturers could not be tested due to tech
nical problems. A beta unit of Hercules'
Thriller 3-D wouldn't run the Viewperf
tests. We got two Righteo us 3D boards
from Micronics/Orchid but were unable
to get them to work in our test system .
We were also unable to get a Videologic
Apocalypse SD board to run under NT. A
replacement board arrived too late to test.
Contributors
Steve Platt, Managing Editor/NSTL
Dorothy Hudson, Project Manager/NSTL
Michelle Campana le, Technical Editor/BYTE
Linda Higgins, Editorial Associate/BYTE
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BEST OVERALL
-D technology and the app li
cations that use it are chang
ing so rapidly that price, per
forma nce, and features won't
stand still long enough to make for mean
ingfu l comparisons. T hat's the prob lem
we face d when choosing our winners.
If yo u're looking for a 3-D graph ics
accelerator, it's safe to assume that your
primary objective is performance . There
fore, we gave perfo rmance scores a hefty
50 percent weighting when determining
our Best Overall wi nner.
Important as it is, perfo rmance isn't
the w hole p ictu re. To differentiate th eir
boards, vendors try to add valu e in the
for m of built-in or bundled featu res. Con
sequentl y, we allocated 20 percent of the
Best Overall score to features.

11

Performance Leader
T he un abas hed performance leade r of
this group was the In tergraph In tense 3D
Pro 22005. Turning in the top score in the
CD RS Open GL viewset, which emp ha

TECH

3-D GRAPHICS BO AR DS
sizes tex t urin g an d mod eling, t he Pro
2200S 's proprietary graphics engine beat
its nearest competitors by more than 25
percent. Not coincidentall y, the $2400
Intergraph is the most costly of the boards
that we tested. Its performance wasn't
as good on the OpenGL DX viewset, how
ever, where 16 boards- some costing as
little as $179-beat the Pro 2200 .
But the composite performance scores
(a combination of CDRS, DX, an d Bapco)
of the five top-tier boards varied only a
few perce nt either way. T heir overa ll
scores were nearly identical as well. All
other things being equal, this makes the
$999 Sy m me t r ic GLyder MX GMX3A
PC! board stand our as a barga in in the
high-end grou p. Po pulated with 16 MB
of video memory, th is G lint MX-based
board is a great value among the hi gh-end
3-D gra phics cards we tested.

First Among Peers
An old saw says that if you stand with one
foo t on a block of ice and the other in a

FOCUS

A Better Measure of Value
In March 1996, a Hewlett-Packard J21 OXC/Freedom Series 3400
computer system with 64 MB of RAM and a 2-GB hard disk sold for
$115,660 and posted a CORScomposite of 50.78-a costof$2278 per
composite. Today the situation is remarkably different. The top-rated
system is a Hewlett-Packard 9000/782/C240 with a Visualize-Fx6
with texture option. Forjust$56,615, you get 512 MB of RAM, a 9-GB
hard disk, and a CORS composite of 200.00-a lot more performance,
and at a cost of only $283 per composite. (For competitive compar
isons, OpenGL performance is characterized in t erms of dollar cost per
CORS composite.)

High Value, Low Cost
To make the performance ratings of the video boards in this round
up more meaningful, we've calculated the cost per CORS composite
of each of the boards installed in a system we consider an entry-level
3-0 workstation: a $3000 300-MHzPentium II with 128 MB of RAM,
a 6-GB hard disk, and a 19-inch monitor (the same specifications as
our test PC). We added in the cost of each video board and divided the
total system cost by the board's CORS composite score. The results are
shown in the graph at right.
The Win Fast 30 L2300 AGP card, for example, costs $169 and pro
duces a system with a $119-per-composite cost. The Intense 30 Pro
2200S PCI board costs $2387-nearly 13 times the cost of the L2300.
But its $136-per-composite cost is a more reasonable-and meaning
ful-increase of only 14 percent.
The impact of the more costly video boards is greatly moderated by
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fire, on average, you' ll be miserable. That
neatly sums up the pitfall in using a sin
gle average score for determiningan over
all winner. Nonetheless, despite wide and
varied criteria, we picked the Leadtek Re
search WinFast 3D L2300 AGP board as
the overall wi nner.
The L2300 turne d in t he best perfor
mance score of any board with 8 MB or
less video memory, distinguishing it even
am on g its Perme d ia 2-based co usins .
Leadte k attri butes much of t his perfor
mance to aggress ive reengin eer in g of
the stock 3DLabs board design. Wi th an
aggregate performance sco re on ly 6 per
cent behind th at of the 40-MB Gli nt MX
based Elsa GLo ria-XL, the L2300 is a po
te nt so luti on for moderate grap hics re 
quired by entry- level workstations.
Close behi nd the L2300 in overall score
were t he oth er members of th e Perme
dia 2 p ack . Buoyed by a hi gh features
score, the Creative Labs Graphics Blaster
Exxtreme lagged behind by about 5 per
cent. T he H ercu les Dynam ite 3D/GL and

CD R S C OMPOSITE
the cost of the computer system. The more expensive the nonvideo
components are, the more cost-effective it becomes to invest your
money in a better-performing video board.
High-end graphics workstations
Cost per CDRS Composite
used to come as turnkey systems
from a few specialty vendors. Today,
WinFasl 30 l2300 (ACP) D 118.7581
AccelStar II (ACP) ,D 127142
it's more common to assemble en
fwe CL 1000 Pro (ACP) ,D 127.8~
try-level or midrange systems from
r~e CL 1000 Pro (PCI) ,D 128.07~
pieces, tailoring each subsystem to
Clyder MX (PCI) ,D 128.13lj
Dynamite 30/CL (ACP) ,D 1321271
meet specific requirements.
Clyder Max·2 (ACP) p 132~
But this practice t ends to overDynamite 30/CL (PCI) D 132.84!
emphasize the cost of individual
AccelSlar II (PCI)
133.~
components rather than their con
WU1fasl 30 L2520 (PCI) D 133.76~
tribution t o total system cost. Se
Intense 30 Pro 22005 (PCI) t::J 136.0~
Clyder Max-2(PCI) ,CJ 136.648
lecting a ~2000 video board over
Graphics Blaster Enlreme (PCI)
137.205
a $200 one is easier when the tarGloria Synergy (ACP)
139.sst
get is a $50,000 workstation. So,
Gloria Synergy (PCI)
139.SSl
30emon MX 16/16 (PCI) ,0 149.44§
although performance is im
Gloria-XL (PCI) ,c:::::::J llli(\6
portant, the information has
XPert@Worll (PCI) 1
1326.094
more meaning when the cost
XPert@Play (PCI) 1
· 1331.253
ofthat performance is ex
AIHn-Wondeipro (ACP) 1
· 1343180
Viper V330 (PCI)
1394158
pressed in terms of the
Revolution 30 (PCI)
1~132
entire system.
Millennium II (PCI)
] j584162
Velocity 128 (ACP)
1640.658
Velocity 128 (PCI)
1661039 I
I
Adrenafme Rush 30 (PCI) r-- -.- --.- ---.- - --,-,__,I 1352.'13
0
300
600
900
1200
1500

l=J

§

I

IEl:l_R_A_T_I_N_G_R_E_S_U_L_T____,SI
BESTOV ERALUBESTVAL UE

BEST PER FORMANC E

Leadtek Research Win Fast 30 L2300

Intergraph Computer Systems Intense 30 Pro 2200s

Double honors for Best Overall and Best Value go to the Leadtek
Research WinFast 3D L2300. The 8-MB WinFast 3D L2300
outperformed every other board in its class and came within a
whisker of high-end boards costing over 10 times as much. At
$169, it provides the most performance per dollar of any board
in the roundup.

In terms of aggregate performance, the Pro 22005 can't be beat.
With the highest CDR5 score, the Pro 22005 edged out every
other card in this roundup. But unless money is no object, its
$23 87 price tag and high cost/performance ratio may have you
looking elsewhere.

WEIG H T I N G
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Leadtek Research WinFast 3D L2300 (AGP)
Creative Labs Graphics Blaster Exxtreme (PCI)
Diamond Multimedia Systems Viper V330 (PCI)
Diamond Multimedia Systems Fire GL 1000 Pro (AGP)
Hercules Dynamite 3D/G L6218G L (PCI)
Hercules Dynamite 3D/GL 72 18GLA (AGP)
Symmetric Glyder Max-2 (AGP)
Symmetric Glyder Max-2 (PCI)
AccelGraphics AccelStar Ii (AGP)
AccelGraphics AccelStar 11 (PCI)
Elsa GLoria Synergy (PCI)
Elsa G Loria Synergy (AG P)
Omnicomp Graphics 3Demon MX 16/16 (PCI)
Leadtek Research Win Fast 30 L2520 (PCI)
Symmetric GLyder MX (PCI)
Elsa Gloria-XL (PCI)
ATI Technologies XPert@Work (PCI)
IntergraphIntense 3D Pro 2200S (PCI)
Diamond Multimedia Systems Fire GL 1000 Pro (PCI)
ATI Technologies XPert@Play (PCI)
STB Systems Velocity 128 (PCI)
STB Systems Velocity 128 (AGP)
Jazz Multimedia Adrenaline Rush 30 (PCI)
Matrox Graphics Millennium II (PCI)
ATI Technologies All-ln-Wonderpro (AGP)
Number Nine Revolution 30 (PCI)
***** Outstanding

**** Very Good

wwwby e om

PRICE

TECHNOLOGY

IMPLEMENTATION

$169
$200
$180
$225
$249
$249
$229
$229
$279
$279
$299
$299
$1700
$1199
$999
$1 799
$169
$2387
$225
$219
$199
$199
$199
$269
$279
$299
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****
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*-it*
****
****
****
****
****
****
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***Good

Diamond Fire GL 1000 Pro boards trailed
by 7 percent and 8 percent, respectively.
The Symmetric GLyder Max-2 andAccel
Graphics AccelStar II boards were down
by 10 percent and 13 percent, compared
to the Leadtek L2300.
Given the relatively close overall and
performance scores, choosing one ofthese
boards over the others could be difficult.
None offers video in or video out, and
most implement so me variation of the
chip-enabled VMI interface bus. Only the
Diamond Fire GL 1000 Pro breaks from

WEIGHTING
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the rest of the pack to offer a StereoGraph
ics port for 3-D glasses.

Value Leader
With little in the way of features, perfor
mance, or technology to distinguish the
Permedia 2 boards, it should come as
no surprise that price played a major role
in establishing our value ratings. With
a street price of $169, Leadtek's WinFast
3D L2300 AGP board was a shoo-in as the
best value winner.
In terms of performance per dollar for

***
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*****
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*****

***'*
****

**'**
****

**'*
****
***
****
***'*
****
*****
****
**'**
****
.****
**'**
*'**
***

entry-level and midrange 3-D graphics sys
tems, the WinFast 3D L2300 handily beat
every other board. Higher prices and low
er performance eliminated the other
boards in the 8-MB-and-less group. And
those higher prices, coupled with little pro
portional gain on the Viewperftests, make
the high-end boards seem less attractive.
For our tests, we defined value as the
cost of performance while running the
Viewperf and Bapco tests. You'll have to
toss your requirements into the mix to get
the best board for your application.
MARC H 1998
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TESl RESULTS
learly, much of the confu
sion concerning 3-D solutions
can be traced to the difficul
ty in defining the 3-D user.
AB recently as a year ago, there were two
distinct3-D markets. Atthe high end was
professional-quality, real-time, 3-D image
generation and rendering. Built around
costly graphics boards and multi-CPU
designs, these cards delivered perfor
mance at a price premium.
At the low end of the spectrum were
the gamers. Because games demanded
faster and more realistic imaging, texture
mapping, and special-image effects, af
fordable 3-D became associated almost
exclusively with them. But advances in
game-playing held little appeal for cor
porate IS. Business 3-D, representing the
largest potential market, languished be
tween the frivolous and the exorbitant.
Today, we expect a video board to de
liver capable SVGA operation, including
higher resolutions and refresh rates. We
expect accelerated 2-D Windows graph
ics and MPEG video playback. On top of
that, we now want Direct3D and Open
GL acceleration with rendering options
in hardware-a must if you want to get
the m~st out of polygon-intensive visual
ization and modeling applications and
even 3-D Web browsers.
Simply supporting 3-D functions in
software is not the same as providing
on-board hardware acce leration. And
tossing a hastily written video driver into
the mix can seriously hobble even the
fastest hardware.

How We Rated
Choosing a 3-D video board is a three
step process. First you look for the fastest
board. Next, you look at the fastest one
that you can afford. Finally, you make
sure you choose one that supports all
the functions you need. That's the same
line of reasoning we applied when we rat
ed these boards on performance, price,
features, and technology.
We selected our winners with three
themes in mind: best overall mix of price,
performance, features, and technology;
best-performing 3-D card, regardless of
price; and best value for under $300. To
determine the Best Value score, we took
the overall composite performance score
116
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Best Bang forthe Buck
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and divided it by the cost of the board. As
the basis for the Best Performance score,
we looked exclusively at each card's raw
performance score.
The overall score comes from a 50:25:
20:5 weighted rating of performance,
price, features, and technology, respec
tively (see the pie chart on page 115). Be
cause performance is the ya rdstick by
which graphics acceleration is measured,
we gave it the highest weighting in our
overall rating. We judged the boards both
on time to complete a task and on frames
rendered in a fixed time period.
To get a features rating, we evaluated
each board against a matrix of expected
features. We verified the presence or ab
sence of a feature by testing and by study
ing a board's documentation . We then or
ganized the features into categories, with
each category and each feature within a
category given a weight that contributed
to a board's fin al features score.

Test Methodology
Makers of high-end 3D graphics accel
erators typically quote performance as
the number of primitives (e.g., triangles)
drawn per second. These are numbers
that, in the absence of additional infor
mation, such as the context, size, shad
ing, color depth, and the smoothing
method used to draw those tri angle s,
make direct comparisons difficult.
In contrast, low-end boar d makers
have traditionally judged their products'
performance using busine ss applica
tion-based benchmarks or tests de 
signed to show their products' particular
strengths. As these markets converge and
high-end applications are pulled down
to the desktop, the need for comparable
benchmarks becomes crucial.
We defined our target environment as
a high-performance workstation. Al 
though used primarily for 3-D graphics,
we expected this workstation to sup 

Graphics APls Converge
port occasional use of a standard office
suite of applications. We selected a CLR
Infinity PT2-DAX PC powered by a 300
MHz Pentium II with 128 MB of RAM. The
system supported AGP and PCI slots, al
lowing both board designs to be tested.
Our OS was Windows NT Server Build
1381, service pack3.
Given the growing importance of
OpenGL on the desktop (see the text box
at right) , we chose to characterize 3-D
performance using the Viewperf bench
mark (available at http://www.specbench
.org), developed by the OpenGL Perfor
mance Characterization subcommittee .
A portable benchmark, it's the current
industry standard for evaluating Open
GL performance. The Viewperf test does
not benchmark individual primitives;
instead, it measures how well a system
accelerates actual application data sets,
called viewsets.
T he CDRS viewset is derived from
Parametric Technology's modeling and
rendering software for computer-aided
industrial design. The test measures sev
en different operations on a model of a
lawn mower. The DX viewset is based
on IBM's Visualization Data Explorer, a
general-purpo~e scientific data visual
ization and analysis package. The DX
benchmark draws a set of particle traces
thorough a vector-flow field. Viewperf
measures frames per second for each
component test. The single result for each
viewset is a weighted geometric mean.
Each viewset comprised 40 percent of our
final performance rating.
To measure 2-D performance of the
boards when running common business
app lications, we used Bapco SYSmark
for Windows NT. This benchmark suite,
which comprises five application pro
grams, measures the speed with which
a system under test executes predeter
mined scripts of user tasks typically per
formed when using these applications.
Our final performance scores weighted
the Bapco results at 20 percent.
The app li cation programs that we
used to run the tests were Mi crosoft
Word 6.0, Excel 5.0, and PowerPoint
4.0; OrCAD Layout Plus 7.0; and Welcom
Software's Texim Project 2.0e. All these
programs run in native 32-bit mode ex
cept Power Point, which runs the appli-

hat will desktop computing be like
when millions of multimedia authors
have access to the same technology that
drives the creative engine at Industrial Light
and Magic? Wh at will product design be
like when designers everywhere have ac
cess to the same large-model visualization
and virtual prototyping on their PCs that
were used to design the Ford Taurus and
the Boeing 777 ?
Microsoft and S ilicon Graphics, Inc.
(SGI) representatives posed these ques
tions when they announced their common
vision to redefine the way in which devel
opers create graphics applications. Called
Fahrenheit, this set of three new APls is ex
pected to eliminate the need for program
mers to write to both OpenGL and Direct
3D or choose between the two APls (or
OpenG L Optimizer and Hewlett-Packard's
Direct Model) to determine which markets
to go after.
The first new API is Fahrenheit Scene
Graph. Expected to ship in early 1999, it
exists as a layer (typically) between an ap
plication and the low-level graphics APL
SceneGraph isolates the application from
hardware and system details that are rela
tively exposed at the low-level graphics API
level. By providing that isolation, it leaves
application developers free to focus on the
application and leaves out a lot of messy
details about how to optimally use under
lying hardware and system resources. It
can also make full use of multiple proces
sors in machines. The technology for this
API is COM based and has been derived
from SGI.
The second new API, which is an exten
sion to SceneGraph, is known as the Fahr
enheit Large Model Visualization . Expected
to ship early in 1999, it will enable appli

W

cation code in 16-bit emulation mode.
As a processor-bound 2-D test running
on 3-D graphics cards, Bapco served more
as a reality check than a benchmark. We
expected all the graphics boards in this
roundup to provide competent 2-D Win
dows acceleration-and we weren't disEvaluations in this report represent the judgment
ofBYTE editors, based on tests conducted by
NSTL, In c., as documented in a recent issue of
NSTI.:s monthly PC Digest. To purchase a copy
of the full report, contact NSTL at 625 Ridge
Pike, Conshohocken, PA 19428; 610-941 -9600;
fax 610-941-9950; on the Internet, editors@nstl
.com.For a subscription, call 800-257-9402.BYTE
magazine and NSTL are both operating units of
The McGraw-Hill Com panies, Inc.

cations such as 3-D CAD software pack
ages to take full advantage of the Scene
Graph API.
Derived from SGl's OpenGL Optimizer
and Hewlett-Packard's Direct Model tech
nology, SceneGraph will be relevant to a
wide variety of applications. It addresses
incredibly large, complex data sets that in
clude tens or hundreds of millions of poly
gons or triangles-or, more typically, hun
dreds of thousands or millions of complex
mathematical surfaces.
One of the core technologies in this ex
tension is representation , which searches
in mathematical form rather than in polyg
onal form, allowing a system do tesse lla
tion dynamically on the fly. The extension is
expected to be generally applicable; how
ever, it 's primarily design ed to deal with
problems that relate specifically to prod
uct design (e.g., automobile prototyping)
and digital prototyping.
The third new API is the Fahrenheit low
level APL Expected to be available some
time in the year 2000, it sits on top of the
hardware and wil l support applications
ranging from games and entertainment all
the way to scientific and advanced techni
cal applications. The low-level API will be
derived from Microsoft's Direct 3D and
Direct Draw technologies, as well as from
OpenGL.
The low-level API will also be fully back
ward compatible with today's Direct X5,
Direct draw, and Direct 3D technologies.
But for applications to take full advantage
of the new capabilities that will eventually
be introduced in the API, they will have to
go through some changes-similar to the
ones required during the migration from
DirectX 1 through Direct X 5.
-Michelle Ca mpanale

appointed. Regardless of the chip set, bus,
or on-board memory configuration used,
all the boards turned in Bapco scores that
were within 2 percent of the average.
It's only fair to note that Matrox dis
agreed with our use ofViewperf to judge
the Millennium II, saying that the pri
mary demand of the Millennium's target
market-entry-level to midrange users
is fast 2-D performance. Matrox believes
Viewperf is best used to measure the 3-D
performance of more expensive, high
end boards used by graphics profession
als. We believe that Viewperf remains a
valid performance measure of any board
that claims to support OpenGL, which
the Matrox Millennium II does.
MARCH l 998
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3-D GRAPHICS BOARDS
Company

Product

Street price
as of
1/14/98

Overall
rating

Bus

FEATURES
Video controller
or chip set

3-D non interlaced
reso lution
supported
attrue color
(32-bit) up to:

Installed/
maximum

RAM
type

RAM

AccelGraphics,Inc.

AccelStar II

$279

****

PCI

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

AccelGraphics, Inc.

AccelStar II

$279

****

AGP

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

ATI Technologies,Inc.

All-ln-Wonderpro

$279

* **

AGP

ATI 3D Rage Pro

1024 x 768

4/8

SGRAM

ATI Technologies, Inc.

XPert@Work

$169

****

PCI

ATI 3D Rage Pro

1024 x 768

4/8

SGRAM

ATI Technologies,Inc.

XPert@Play

$219

****

PCI

ATI 3D Rage Pro

1024 x 768

4/8

SGRAM

Creative Labs

Graphics Blaster
Exxtreme Professional
Edition

$199.99

*****

PCI

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Diamond Multimedia
Systems, Inc.

Viper V330

$180

****

PCI

nVidia Riva 128

1152 x 864

4/4

SGRAM

Diamond Multimedia
Systems,Inc.

Fire GL 1000 Pro

$225

*****

PCI

3Dlabs Permedia 2

1600 x 1200

4/8

SGRAM

Diamond Multimedia
Systems, Inc.

Fire GL 1000 Pro

$225

*****

AGP

3Dlabs Permedia 2

1600 x 1200

4/8

SGRAM

Elsa, Inc.

Elsa Gloria Synergy

$299

****

AGP

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Elsa, Inc.

Elsa GLoriaSynergy

$299

****

PCI

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Elsa, Inc.

Elsa GLoria-XL

$1799

****

PCI

3Dlabs Glint MX

1920 x 1080

40/56

VRAM ,EDO
DRAM

Hercules Computer
Technology,Inc.

Dynamite 3D/GL
6218GL

$249

*****

PCI

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Hercules Computer
Technology, Inc.

Dynamite 3D/GL
7218GLA

$249

*****

AGP

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Intense 3D Pro 2200S

$2387

****

PCI

Intergraph

1280 x 1024

16/32

SDRAM

Adrenaline Rush 3D

$199

****

PCI

Alliance AT3D, 3Dfx
Voodoo Rush

1152 x 864

6/6

EDODRAM

$1199

****

PCI

3Dlabs Glint MX,
Glint Delta

1152 x 870

25/25

VRAM ,
EDODRAM

$169

*****

AGP

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

* intergraph Computer
Systems

Jazz Multimedia,Inc.

Leadtek Research, Inc. Win Fast 3D L2520
'*t.eadtek Research, Inc. WinFast 3D L2300
Matrox Graphics, Inc.

Matrox Millennium II

$269

****

PCI

MatroxMGA
2164W

1600 x 1200

4or8/16

WRAM

Number Nine Visual
Technology

Revolution 3D

$299

***

PCI

Number Nine "Ticket
to Ride'

1280 x 1024

4or8/16

WRAMor
SGRAM

Omnicomp Graphics
Corp.

3Demon MX16/16

$1700

****

PCI

3Dlabs Glint MX,
Glint Delta

1600 x 1200

16 or 32/48

VRAM ,
EDODRAM

STB Systems,Inc.

Velocity 128

$199

****

PCI

nVidia Riva 128

1600 x 1200

4/4

SGRAM

STB Systems, Inc.

Velocity 128

$199

****

AGP

nVidia Riva 128

1600 x 1200

4/4

SGRAM

Symmetric (an STB
company)

GLyder Max-2
GMA24A

$229

** ***

PCI

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Symmetric (an STB
company)

Glyder Max-2
GMA24A

$229

*****

AGP

3Dlabs Permedia 2

1280 x 1024

8/8

SGRAM

Symmetric (an STB
company)

GLyderMXGMX3A

$999

****

PCI

3Dlabs Glint MX,
Glint Delta

1152 x 870

16/16

VRAM/DRAM

*
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=BYTEBest
BYTE

ii= yes; N/A=not applicable;

Warranty: P =parts; L =labor;

*****Outstanding

INP = information not provided.

F =freight to repair center; R =retu rn to customer.

****Very Good

**Fair

*Poor

MARCH 1 9 9 8

***Good

at http://www.byte.com/hotbytes/

Supports
DirectDraw

Supports
Direct JD

Supports
OpenGL

Application
drivers
supported over
1024 x 768

Warranty

Toll-free
phone

Phone

On-line address

HotBYTEs

Win95,
NT

Win95

Win95,
NT

AutoCAD ; Win 95,
NT

3/P,L,R

800-444-5699

408-546-2 100

http://www.accelgraphics
.com

1074

Win 95,
NT

Win95

Win 95 ,
NT

AutoCAD ; Win 95,
NT

3/P, L, R

800-444-5699

408-546-2100

http://www.accelgraphics
.com

1075

Win95

No

No

AutoCAD; Win 95

5/P

See Website

905-882-2600
ext.4

http://www.atitech.com

1076

Win95

Win95

Win NT

AutoCAD; Win 95,
NT, 3.1 ;
OS/2Warp

5/P

See Web site

905-882-2600
ext. 4

http://www.atitech.com

1077

Win95

Win95

Win NT

AutoCAD ; Win 95,
NT, 3.1 ;
OS/2 Warp

5/P

See Web site

905-882-2600
ext.4

http ://www.atitech.com

1078

Win95

Win 95

Win 95 ,
NT

Win95, NT

3/P, L, R

See Web site

405-742-6655

http://www.soundblaster
.com

1079

Win95

Win 95,
NT4.0
(software only)

Win NT

AutoCAD ; Win 95,
NT

5/P, L, R

800-468-5846

408-325-7000

http://www.diamondmm
.com

1080

Win95,
NT

No

Win95,
NT

AutoCAD; Win 95,
NT

3/P, L, R

800-468-5 846

408-325-7000

http://www.diamondmm
.com

1081

Win95 ,
NT

Win 95,
NT

Win 95,
NT

AutoCAD ; Win 95,
NT

3/P, L, R

800-4 68-5846

408-325-7000

http://www.diamondmm
.com

1082

Win95 ,
NT

Win95

Win NT

AutoCAD; Win 95,
NT; OS/2 Warp

5/P, L, R

800-272-3572

408-919-9100

http://www.elsa.com

1083

Win 95 ,
NT

Win95

Win NT

AutoCAD; Win 95,
NT; OS/2 Warp

5/P, L, R

800-272-3572

408-919-9100

http://www.elsa.com

1084

Win95,
NT

Win95

Win NT

AutoCAD ; Win 95,
NT; OS/2 Warp

5/P,L, R

800-272-3572

408-919-9100

http://www.elsa.com

1085

Win95

Win95

Win95

Win95 , NT

5/P, L, R

800-532-0600

51 0-623-6030

http://www.hercules.com

1086

Win95

Win 95

Win 95,
NT

Win95, NT

5/P, L, R

800-532-0600

510-623-6030

http://www.hercules.com

1087

No

No

Win NT

Win NT

3/P, 1/L

800-763-0242

205-730-5441

http://www.intergraph
.com/ics

1088

Win95

Win 95

Win 95

DOS ; Win95,
NT, 3.1; OS/2
Warp; SCO Open
Systems X Window

5/P, L, R

888-568-3676

See Web site

http://www.jazzmm.com

1089

Win95

Win95

Win95

AutoCAD; Win 95

3/P, L, R

888-532-3 835

51 0-490-8076

http://www.leadtek.com

1090

Win95

Win 95

Win 95,
NT

AutoCAD ; Win 95,
NT

3/P, L, R

888-532-3 835

510-490-8076

http://www.leadtek.com

1091

Win95

Win95

Win NT

AutoCAD ; Win 95,
NT,3. 1;
OS/ 2Warp

3/P,L, R

800-361-1408

See Web site

http://www.matrox
.com/mgaweb

1092

Win95

Win95

Win NT

Win95, NT

INP

800-438-6463

781 -674-0009

http://www.nine.com

1093

Win95

Win 95

Win 95,
NT

AutoCAD ; Win 95 ,
NT,3. 1

2/P, L,R

800-995-6664

713-464-2990

http://www.omnicomp
.com

1094

Win95,
NT

Win 95,
NT

Win 95,
NT

Win95, NT,
3.1

Life/P, L, R

888-234-8750

972-234-8750

http://www.stb.com

1095

Win95,
NT

Win 95 ,
NT

Win 95,
NT

Win95, NT,
3.1

Life/P, L, R

888-234-8750

972-234-8750

http://www.stb.com

1096

Win95,
NT

Win 95

Win 95,
NT

Win95, NT

3/P, L, R

See Website

972-931-5999

http://www.symmetric
.com

1097

Win 95 ,
NT

Win 95

Win 95,
NT

Win95,NT

3/P, L, R

See Web site

972-93 1-5999

http://www.symmetric
.com

1098

Win 95,
NT

Win 95

Win 95,
NT

Win95, NT

3/P, L, R

See Web site

972-931-5999

http://www.symmetric
.com

1099

www.byte.com
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PC EXPO in NewYork.

Where the corporate
world comes to shop.
If you're a co rporate profession al looking fo r real solutions
to your most challenging IT problems, P C EXPO is the one eve nt that
delivers all the goods.
More than 800 IT suppliers w ill co me to PC EXPO
w ith o ne thin g in common: corporate IT solutions 
and to attend over 50 sessions within our Corporate
Education Program.
We deliver virtually every techno logy fo r serious profit 
along with th e resources and information you need to leverage
th em. From th e desktop to the enterprise, it's all here. Hardwa re.

Software. Peripherals. Notebooks. Servers. Storage. N etworking.
Teleco mmunications. M obile/wireless. Computer telephony. NT.Java.
We m ean all. Includin g an explosion of new Web and
e-commerce solu tion s at o ur best-ever WEB.X- The Internet
Event for Business, held co ncurrently during PC EXPO.
The world's full of!T events. But for corporate
profession als, there's really only one. PC EXPO in NewYork.

To attend, call 800-829-3976, ext 2980 or register
online atwww.pcexpo.com.

IP Multicast Software
Multicast your data over IP waters and watch your bandwidth
return many(old. By Tom Shafran and Pete Loshin

Multicast Offers Bandwidth Salvation
P Multicast (see "Multicast to
the Masses," June 1997 BYTE)
offers network implementers
a tool for curbing application
bandwidth piggishness . Although it's
long been a part of the TCP/IP protocol
suite (see the Tech Focus on page 124), it
has also been hobbled by a catch-22: Net
work product vendors wouldn't always
implement it correctly because there were
no applications that required it, and ap
plication developers wouldn ' t build in
support because users couldn't use it on
their networks.
With the growing demand for band
width-hungry video and conferencing
app lications, things are now looking up
for multicasting. IP Multicast offers the
benefit of IP broadcasting-the ability
to transmit data to lots of users in one
fell swoop-without the disadvantages,
which in clude the potential for mon
strous network performance hits and the
inability to cross IP routers.
Any application that distributes lots of
data can benefit from multicasting, but
mu lticast-enabled products largely tar
get the distribution of multimedia con
tent, especially video. We looked at two
products-Microsoft's NetShow 2.1 and
Precept's IP/TV 1.6 suite-that offer vid
eo-content-publishing solutions. A third,
StarBurst's Multicast 3.03, offers a heavy
duty solution for distributing meaty data
fi les to lots of recipients without hacking
away at the available bandwidth.

III

IP/TV1.6

IP/ TV p R 0

G RAM GU IDE

fl
Hel

Copyright 0 1995-1997 Precept Software, Inc . All rights r eserved .
Release 1.6.0.70
Monday Jan S, 1996 16:16. Timezone:Eastern Standard Time .

PROGRAMS
Program Name

Dace & Time

SNfPU!Z

in an effective content server, which is
actually three separate servers: NetShow
Server 2.0, NetShow Server with Real
Video, and NetShow Theater Server.

TECHNOLOGY

After using NetShow for a while, we got
the feeling that these three products could
have been integrated into a single, more
continued
effective content server.

TECHNOLOGY

RATINGS

IMPLEMENTATION

* * *
* * *

Let's Put On a NetShow
NetShow fo llows a Microsoft tradition:
Build on what's available, make it yours,
and make it less expensive. In this case,
it's also free . To create NetShow, M icro
soft bought all the code it could find,
including codecs from Intel, Progressive
Networks, VDONet, VIVO, and Voxware,
and mixed them together with a splash of
new Microsoft technology. This resu lted

***** Outstanding

**** Very Good

*** Good

** Fair

* Poor

RATINGS

IMPLEMENTATION

* * * *

* * *
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Review
N etShow runs only on Wi ndows NT
4. 0 Server and can be administrated fr om
any Windows 95/NT system. O ne com
pute r serves as the administrator for all
the NetShow Servers on a network, as long
as they can be accessed via a machine name
or IP address. This is useful when distrib
uting content via multiple servers.
NetShow Server 2.0 handles most mul
ticasting via channels, although RTP au
dio, as well as files, can be sent. Channels
provide all the necessary data for a client
to receive and decomp ress a stream ed
multicast. Channel streams are made up
of either data received fro m the included
real-time encoder or Active Streaming For
mat (ASF) files, which might contain audio,
video, images, URLs, and /or scripts. For
live events, the fee d is sent directly fro m
the encoder to the server, which eliminates
the step of rendering an ASF file.
For a multicast to reach a client, every
router between the server and the client
must be multicast enabled, so N etShow
Server 2.0 has the ability to distribute con
tent to other N etShow servers via a uni
cast stream, fro m which point the stream
can be multicast across a network. Using
this technique, companies can, in effect,
multicas t thro ugh an extran et wi tho ut
worrying about the ro uters in betwee n.
Precept Software provides a similar capa
bility with its IP/TV suite.
In sum, N etShow is another powerful

P defines three types of data transmission:
unicast, broadcast, and multicast. Unicast,
the direct transmission from one specific host
to another, works well for reliable protocols,
such as TCP.
Broadcasts originate from a particular host
for reception by every other host on a net
work; once thought to be a good idea, the lat
est version of IP (I Pv6) doesn't even support
broadcasts. Every connected host on a net
work must process a broadcast, regardless
of its relevance, which hurts the performance
of individual systems. Furthermore, broad
casts work only on the local IP network be
cause if routers forwarded them across an
intranet or the Internet, the network would
soon grind to a halt. Finally, broadcasts
which are easy to implement on Ethernets,
where all hosts can sense a single transmis
sion-chew through bandwidth on point-to
point networks. An example is ATM, where a
special server retransmits the broadcast to
every connected host.
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Multicast Off e rs Bandw i dth Salvation

STAR BURST MULTICAST V 3.03
~~£{

.rn starBurst Multicast Serve1

file .E.dit

~-

.lielp

n l•lr• l ll~ll•I ~
Remote Rename:

package fro m Microsoft, but it has a some
what thrown- toge ther fee l. Typical fo r
M icrosoft is the attempt to move th e in 
dustry toward a new and proprietary stan
dard for content (the ASF file) along wi th
a high-value proposition (distributing N et
Show fo r fre e). Dealing with a relative lack
of integration is the price developers must
pay for the opportunity to use N etShow
as a development platfor m for more so
phisticated multicast applications.

Efficient File Delivery
Movi ng files from one system to another,
whi ch was once practically mirac ul ous,
now see ms humd rum . Star Burst Com-

Multicast uses a set of special addresses
(see the Tech Focus on page 124) to which
hosts listen for multicast packets. When a
host sends a packet to a multicast address,
all the hosts listening to that address get a
copy of the packet. Thus, hundreds of hosts
might receive a copy of a single packet sent
by a server. This kind of setup works great on
Ethernet LANs because any or all hosts on
the LAN can listen to the multicast address,
get the data being sent there, and keep the
LAN traffic at a tolerable level.
Routing c omplicates matters, though, as
routers must act on behalf of hosts listening
to a particular multicast address when mul
ticasts to the address occur outside the local
network. The router becomes another host
listening to the address, and other, more dis
tant routers must also act on behalf of the lo
cal router to forward it copies of those multi
casts. Despite routing issues, multicast more
efficiently distributes data from one source
to many, but not all, hosts in a network.

RATINGS
TECHNOLOGY
IMPLEMENTATION

* * *
* * *

munications makes file transfers interest
ing agai n fo r certain applications. Based
on StarBurst's MFTP protoco l, StarBurst
M ul ticast 3.03 enables the "broadcast" of
fil es from o ne source to any num ber of
recipi ents wi thout floodin g intervening
networks and systems with irrelevant traf
fic. MFTP reduces the time and bandwidth
required to distribute fi les to many hosts.
MFTP reli es on resource -hungry vir
tual circuits betwee n the source and t he
destination to move data fi les. Each cli ent
makes a virtual circuit with the server, so
even though file serve rs might handle 100
or more simultaneous sessions, each ses
sion gets only a fractio n of the total band
w idt h ava ilabl e. Thi s ca uses p ro bl ems
when distributing a big fil e, such as a soft
ware upgrade or a price list, to many clients.
MFTP uses multicasting and UDP to ef
fec tively broadcast files to anyone who
tunes in (or to only a predetermined gro up
of recipients, if preferred). StarBurstMul
ticast servers send fil es to a multicast ad
dress once, and every system subscribed to
that address receives the data. The proto
col adds re liability- making sure that each
recipient gets the whole fi le-by enabling
recipients to report back to the server. Af
ter sending a file, MFTP provides a mech
anism by which recipients negatively ac
knowledge (NAK) any part of the fi le they
didn't get. T he server resends those pieces
that get NAKed and re peats the process
until no one NAKs.
StarBurst Multicast was easy to install
and simpl e to make work. H owever, the

v byt com

Learn valuable net111 skills at
your convenience - on the Web!
Now, save time and money while you learn the skills you need to stay up to speed.
Beat the competition for a new job, a promotion, or make a career change by learning
the latest computer technologies and business management tools.
ACCESS COURSES 24 HRS/DAY, 7 DAYS A WEEK • STUDY COMPLETELY ONLINE
INTERACT WITH EXPERT INSTRUCTORS BY EMAIL • JOIN FELLOW STUDENTS IN ONLINE DISCUSSIONS

McGraw-Hill Online
Learning gives you expert
instruction, online support,
dynamic graphics and
audio lectures to make
learning fun!
Courses currently available include:
Intro to the Internet
Web Page Design
Web Programming
Creating Interactive Web Pages
Windows NT Certification (Microsoft)
Windows NT Server in th e Enterprise (Microsoft)
Windows 95 Certification (Microsoft)
Networking Certification (Mi crosoft)
Intro to Visual Basic
Advanced Visual Basic
Java Programming
Programming in C++
Effective Project Management
Creativity & Innovation in the Workplace
Stress Management
Decision-maki ng Skills

More courses are being added monthly!

Review
package's GUI MFTP interface suffers from
many of the same problems that early Win
dows-based FTP implementatio ns had,
including sometimes-unclear icons, a lack
of drag-and-drop access to files, and a sim
plistic approach to GUI design. But accord
ing to Star Burst, most users bypass the rel
atively clunky GUI with scripts to automate
their fil e transfers, or even to create their
own Uis to handle, say, transfer-schedul
ing tasks.
Heavy-duty scalability (Star Burst claims
to have simulated 50,000 clients in its labs)
comes with a heavy-duty price tag, which
starts at $40,000 fo r the server and 25 si
multaneous client sessions. But if Star Burst
Mu lticast has what it takes to get your job
done, it's worth the price.

Precept IP/TV
Precept's IP/TV 1.6 suite includes IP/TV
Progra m G uide, a program-administra
tion tool accessed through a Web fr o nt
end; IP/TV Video Server, a server that can
multicast simultaneous video streams from
canned AV! fil es or from live sources, in
cluding video cameras or videotape/disk
players; and IP/TVViewer, the client soft
ware that lets yo u select and view multi
cast vide o programs as well as manage
your connections. The StreamWatch util
ity monitors live multicasts and provides
tools for bandwidth control.
At first glance, IP/TV looks like another
Windows-only product. The IP/TV View
er and Vid eo Serv er are avai labl e o nl y
fo r Windows 95/NT; the IP/TV Program
Guide runs on either NT or Unix with a
Microsoft, N etscape, or Apache Web serv
er and provides access through any brows
er for administration . In fact, because IP/
TV supports a full spectrum of standard
video and multicast protocols, its com
ponents interoperate with any other plat
form that also supports standards such as
the RTP proto co l, which is used o n the
MBONE (the "multicast backbone" pro-

IP/TV 1.6
$3995 for starter pack
(includes 20 cl ients,
server, guide, and
streamwatch)
(Windows 95/NT for
server; program guide
on Unix/NT requires
Web server)
Precept Software, Inc.
Palo Alto, CA
650-845-5200
fax:650-845-5235
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ADDRESSING
IP addresses fall into one of five categories.
Classes A, B, and C refer to addresses within
large, medium , and small networks, respec
tively; Class E add resses are reserved and
currently undefined. Multicast. or Class Dad
dresses, fall in the range from 224.0.0.0 to
239.255.255.255 and can be destination
addresses on ly. No IP datagram can ever be
originated from such an address; it can only
be sent to it.
According to RFC 1112, which defines IP
multicasting, the first address in the space,
which is 224.0.0.0, is guaranteed to be unas
signed; the next one, 224.0.0.1, is assigned
permanently to all IP hosts and gateways with
direct connection to the network. Further
more, tra nsmissio ns to multicast addresses
from 224.0.0.0 through 224.0.0.255 are nev
er forwarded by multicast-enabled routers.
The concept of multicast presupposes that
hosts on the same link-layer medium (e.g.,
Ethernet) sense all network traffic and listen
only to data addressed to them. Ethernet

viding multicast services over the global
Internet) . This means that Macintosh users
can access IP/TV programs with Quick
Time TV and that any nu mber of MBONE
tools provide Unix accessibility.
The IP/TV Program Guide plays nicely
with other multicasts, tracking MBONE or
other RTP-compliant streams, listing them
as programs, and po inting IP/TV Viewer
users directly to their source. And the View
er works not just with the IP/TV suite, but
with MBONE a nd o the r RTP multi cas t
streams. While the server interface is not
always elegant, we installed Precept's com
plete IP/TV suite in less than an hour, with
minimal help from the manuals.
While N etSh ow o ffers a good , solid
found ation for building more-complicat-

info@precept.com
Enter HotBYTEs
http://www.precept.com No. 1064.
Enter HotBYTEs
StarBurst Multicast
No. 1066.
3.03
starts at $40,000
NetShow 2.1
free
for server and 25
(Windows NT)
simultaneous cl ients
(Windows NT or Unix
Microsoft Corp.
Red mond, WA
for servers [clients
425-882-8080
on Win32))
http://www.microsoft
StarBurst
.com
Communications Corp.

MA RC H 1 998

Concord, MA
800-585-3889
978-287-5560
fax : 978-287-5561
info@starburstcom.com
http://www
.sta rb urstcom.com
Enter HotBYTEs
No. 1065.
at http:www.byte.com/
hotbytes/

works this way; just as each host interface
has a 6-byte media access control (MAC)
address that becomes associated with the
host's 4-byte IP address, there are also 6-byte
Ethernet multicast addresses that can be
associated with 4-byte IP multicast address
es. When routers forward multicast packets
on an Ethernet network, they transmit to
one of the Ethernet MAC addresses to which
subscribers listen.
However, Ethernet is only one link- layer
protocol. With the increasing popularity of
point-to-point protocols, such as ATM, for IP
networking an architecture must be created
to allow connected hosts to use a server to
mediate multicast reception. This mechanism
uses a server that acts on behalf of connect
ed hosts, registering multicast subscriptions
by hosts on the network and relaying multi
cast transmissions directly to the subscribed
hosts. Support for multicast over ATM relies
on the Multicast Address Resolution Server
(MARS), which is described in RFC 2022.

ed video applications, IP/TV is a product
th at intero pera tes wi th no n-Wind ows
platfo rms and combines ease of use with
sophisticated programming and schedul
ing features. For exa mple, you can sched
ul e p ro grams for co ntinu o us pl ay, use
encryption and password auth entication
to p rotect your video streams, and even
transmit applicatio n screens alo ng w ith
video fo r a simultaneo us slide show with
the SlideCast feature.

To Multicast or Not?
There might be onl y a few dozen multi
cast products commercially available right
now, but the ranks are growing. Th e IP
Multicast Initiative (IPMI) , an industr y
group devoted to furth erin g IP Multicast,
aids this growth. Its members include IBM,
Microsoft, Netscape, N ovell, Sun, 3Com,
and many others.
The question is not whether you will use
multic~sting, but when. It will definitely
be a part of yo ur netwo rked futur e. m
Tom Shafran is president ofPolychrome Inter
active, a New York new-media firm. Pete Loshin,
a BYTE technical editor, is the author of Extra
net Design and Implementation (Sybex, 199 7).
They can be reached at ts@polyint.com and
pete.loshin @byte.com, respectively.

Web Accelerator
Sitara rewrites TCP to optimize Web transfers, offering
ISPs a way to add value for a price. By Pete Loshin

If You Bui Id It, Wi 11 They Come?
he Intern et wo rld o f o pen
standards can sometimes be
hard o n software ve ndo rs.
Wait patiently fo r fin alization
of the latest and greatest specification and
you still have to slug it out with competi
to rs who offer products that are essen
tially identical to yo urs. Vendors willing
to gamble can score big if they sidestep
the standards process by creating their
own, as with Sun 's j ava, and hope the rest
of the industry tags along fo r the ride.
Sitara N etworks scruti nized the Trans
port Control Protocol (the TCP in TCP/IP)
and decided there's a better way to deliv
er Web content. SpeedServer, Sitara'sserv
er product, and its client SpeedS ee ker,
incorporate a modifi ed transport proto
col that fixes some of TCP's more glaring
performance prob lems (see th e Tech
Focus). Sitara, wagering that it can down
load Web content as much as three times
faster than with traditional TCP-with
out adding bandwidth or using caches
hopes to win over Web publishers despite
a pro prietary solution and a high price.
T he SpeedSeeker client, a free down
load, adds Sitara's new transport proto
col to yo ur system's network stack. The
beta I tested, which includes Winsock 2.0,
we ighs in at aro und 2 MB, th o ugh the

TECH
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TCP's performance with HTIP is hobbled by
the way it ensures reliability. Hosts ac
knowledge (ACK) receipt of all TCP frames
(which may be fragmented into several IP
packets) by telling the sender the number
of the last byte of data received. Any time
a packet is dropped, all data since the last
ACK is resent-even though most of that
data might have already been received
once. Sitara's transport protocol resends
only the bytes that were missed.

***** Outstanding

**** Very Good

***Good
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Animate icon while SpeedSeeker connection is

Sitara's SpeedSeeker client software can supercharge downloads
from enabled Web sites, but its interface is overly intrusive.
shipping version is expected to slim down
t o 850 KB. Publishers pay $75,000 fo r
SpeedServer to operate between the Web
server and cl ients and interface between
the new transport proto col and HTTP.
The server wasn't ready for review, so
I tested with Sitara's SpeedServer-enabled
We b site. Client installation (curren tl y
Windows 95 or NT only, with N etscape
3.x or4.x and IE3.x ) was uncomplicated
but intrusive. SpeedS eeker by d efault
adds itself to the Windows taskb ar and
autostarts itself on boot- up (complete
with an annoyi ng splashscreen) , but the
user can modify that. Sitara needs to low
er SpeedSeeker's profil e even furth er to
make it palatable to casual Web surfers .
Verify ing Sitara's claims of up to three
times faster downloads proved difficult
due to what the company said were serv
er problems. Resultsvaried from as much
as three times fas ter to as much as three
times slower with SpeedS eeke r. Once
Sitara shakes the bugs out of the system,
** Fair

*Poor

it should actually provide real value.
Sh o ul d you rr y SpeedSe rve r ? T he
answer depends on several factors: how
well the standards bodies fix HTTP, how
many publishers and users take the Sitara
plunge, and how much customers will
pay for improved performance. The most
RATINGS
TECHNOLOGY
IMPLEMENTATION

* * * *
* *

important factor may be how many soft
ware vendors (particularly OS and brows
er vendors) incorporate Sitara's transport
into products. By the end of the year we
should kn ow whether Sitara is insanely
great or just ano ther skid mark on the
information superhi ghway. Iii
Pete Loshin, BYTE technical editor fo r so~ware
reviews, w rote Personal Encrypti on Clearl y
Ex plained (AP Professional, 1998). You can
reach him at pete @loshin.com .
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Directory Services
Novell goes for Microsoft's Active Directory jugular with
an open solution to a big problem. By Steve Gillmor

Novell's New Directory Direction
ith the active universe hold
ing its breath waiting for Mi
crosoft's NT 5.0 and its Active
Directory, Novell's Directory
Services (NOS) for NT seizes the day
by cleverly extending and embracingNet
Ware's flexible directory services for use
within existing NT networks. Simple and
seamless, NOS for NT helps reduce busy
network administrators' work loads. The
initial release requires a NetWare server,
but an NT-hosted version will follow.
When you replace a OLL on your pri
mary and backup NT domain-controller
servers, NOS for NT seamlessly diverts all
NT domain changes to and from itself for
a single point of directory administration.
NOS for NT migrates through Win
dows NT domains with a two-stage in
stallation process. The auto- loading CD
installs lntraNetWare C lient for Win
dows NT, reboots the server to load the
client, and then launches the Domain
Object Wizard. This Wizard moves exist
ing NT domain users into the NOS tree,
replaces the OLL that NT uses to query its
Security Accounts Manager (SAM) data
base, and reboots once again to load the
new NOS for NT redirector.

TECH
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Windows NT denominates users by a se
curity identifier (SID) for the NT domain
plus a relative identifier (RID) for the user
within that domain. NT grants access to re
sources based on the SID/RID pair, and NT
resources migrating to NOS for NT retain
their SIDs. NOS for NT generates a RID for
each domain that an NT user belongs to and
stores it under NOS's domain object. When
the user logs in, NOS supplies the associ
ated SID to authenticate the user. Admin
istrators can manage multiple NT user in
stances as a single NOS user object.
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You use Novell's NWAdmin and the NDS for NT snap-in to manage
user access to multiple domains through simple group memberships.
With the original NT domain's infor
mation srored in an NOS distributed
database, NOS captures all the calls or
iginally destined for NT's SAM database.
You can continue to manage your domain
through native NT utilities, but you' ll
want to install Novell's NWAdmin and
the NOS for NT snap-in to take advantage
of combined NT/NOS administration . I
created and managed users, groups, log
in restrictions, and passwords for lntra
NetWare and NT resources alike.
Where NT administrators must add
complex trust relationships to provide
cross-domain access to their users, NOS
for NT allows you to grant rights on a
per-user basis. Moving a user from one
domain to another no longer requires de
leting and re-creating the account. Even
better, you can provide access to multi
ple NT domains by adding users to an
NOS domain object's group membership.
NOS for NT doesn't lack for compro
***** Outstanding

mises. For example, should an NT Ser
vice Pack overwrite the Novell-modified
SAMSRV.OLL, NOS for NT reappl ies the
Novell version and eliminates any bug
fixes in the Service Pack. Also, the extra
RATINGS
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* * * *
* * * *

round-trips to a NetWare server for log
in authentication increase network traf
fic, although this is offset somewhat by
the lack of replication between NT's pri
mary and backup domain controllers.
At $69 per user, NOS for NT deserves
attention . It lets corporations continue
to support NT utilities and adopt NOS
strengths without costly retraining.

m

Steve Gillmor is aconsultant for Southern Dig
ital, Inc. (Charleston, SC). You can reach him
at sgillmor@southerndigital.com.
****Very Good

***Good

** Fair

* Poor

Office Suite
Microsoft restores Mac/Windows file compatibility with the latest rev
of Office for the Macintosh. By G. Armour Van Horn

OfficeMac: Worth Revisiting in 98
or a long time, Microsoft
Word and Office were the
essential cross-platform ap
plications for workgroups
that use both Win tel and Macintosh
machines. Office 97 for Windows, with
its incompatible file formats, ended the
cooperation and left the Macintosh com
munity waiting and wondering. After
using a beta of Office 98 for the Mac, I'd
say the wait was worthwhile.
Office 98 includes Word, Excel, Power
Poi n t, and Outlook Express, but not
Access. Once again, the programs share
file formats, and import and export fil
ters are availab le on Microsoft's Web site.
Microsoft has researched Mac users'
needs, and the menus shouldn't upset the
Macintosh fa ithful. Tool bars can be
moved to any screen edge or configured
as floating palettes.
Office 98 requ ires a Power PC. I tested
it under both System 7.6 and Mac OS 8.
To be certain the code runs acceptably,
the developers are benchmarking every
build on the oldest and slowest Power
Macintosh, the 6100/60.
There's a custom in sta ll er (plus an
uninstaller), but you can also just drag a

~

TECH
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In the past, a program installer loaded spe
cific files into specific places. Renaming a
hard drive could break these links, as could
a single corrupted file. When an Office 98
application is launched on the Mac, how
ever, it scans the system for needed re
sources, and if it doesn't find them, it re
installs them. The installation process,
essentially, places an "installation toolkit"
on the hard drive so that anything needed
is always available. A full Office installa
tion thus weighs in at over 100 MB, but re
duced support costs readily justify this.
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Word 98's UI is a Windows and Mac hybrid. Note the red-underlined
dubious spelling and the automatically recognized Internet address.
single fo lder from the CD to the hard
drive. On first launch the program copies
needed files to the System Folder. If any
of those files are later damaged, Office
rep laces them on the fly.
Few Office users know all that the
programs can do. The Office Assistant and
IntelliSense technology help by watching
the user's actions and making suggestions.
The Office Assistant gave me tips I would
not have thought of by myself.
Several users can work collaborative
ly on a document, and Word preserves all
versions, identifying each user's edits and
providing a range of tools for combin
ing revisions. Excel goes further, sup
porting shared workbooks so multiple
users can open a single file; other users
don't see updates immediately, but you
can control the timing of saves.
Each Office application lets you "Save
As HTML" and supp orts hyperlinks to
other documents, document locations,
or Internet URLs. Word can create, open,
and edit HTML files; it won't replace ded
icated HTML authoring tools, but it lets
you prototype pages quickly.
The grammar checker, which operates
during id le time, is the first I've seen that
*****Outstanding

is consistently worth consulting. It iden
tified my most frequent errors without
flagging every sentence . Exce l extends
this to autocorrection of formulas.
Office 98 applications are large, bur
RATINGS
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* * * *
* * * * *

clever caching lets each start quickly.
Word presents a quick WYSIWYG font
menu, a pleasant departure from the pre
vious version. In the early beta I tested,
the product never seemed sluggish; it
seemed to perform on par with the Win
dows version, Office 97. Loading HTML
files was eq ua lly slow on both plat
forms . This new Mac re lease clearly
matches the Windows version's func
tionality and restores the cross-platform
operation we had with Mac Office 4.2.1
and Office 95 . Those who held off mov
ing to Office 97 to protect Macintosh
compatibility can now move forward. Iii
G. Armour Van Horn is a graphic arts consul
tant on Whidbey Island, northwest ofSeattle.
You can reach him at va nhorn@whidbey.net.
**** Very Good

*** Good

** Fair

* Poor

Jerry Pournelle

Doing Something
About Microsoft
ocal and national papers are
full o f so und and fur y de
[ [ ) n o un cin g Mi croso ft , bu t
what it all signifies is a horse
of another color. Unfo rtunately, it is very
difficult to talk about Microso ft without
triggering religious wars; but I don't think
it can be avo ided. T here's too much pres
sure on gove rnment to "do something"
about M icrosoft, and that will affect all
of us. Since whatever is done will be done
o n o ur be half, it 's imp o rtant th at we
give this some th ought and, with luck,
come to some conclusions.
Start with my assumptions. T hey may
nor be yo urs, but think about th em.
First, the industry has done pretty well
without a lot of government intervention,
and most government intervention in the
computer business has do ne littl e good
and much harm. This is hardl y surprising
given th at most Congresscr itters still
don' t know about e-mail.
Do yo u reca ll when the gove rnment
po ked around in the memory business ?
They ended up encouraging a cartel to
charge us all higher prices for memory.
Those were the days when clone makers
competed by adding fea tu res to their sys
tems. O ne fea tu re was mo re memo ry.
Higher memory prices helped keep com
puter prices up, aiding the big companies
like IBM and hindering start-ups.
Fo rtu nately, the gove rnment's effect
was pretty short-lived. So far, Moore's law
has guaranteed that computer capabilities
have doubled every 18 months, and not
even the FTC can do much about that,
much as so me of the old established out
fits like th e telephone co mpanies wish
they would.
Then there's the FCC, which insists that
you meet its silly certifications for radio
emissions, forcin g us to have computer

cases that seal up tight with stupid slots
and grooves and slot covers. I say silly,
beca use many of us run o ur mac hin es
wi th the covers off; but airplanes don't
fa ll fro m the sky, an d most of us don ' t
even noti ce radio and television inter
fere nce. If anyone has been arrested fo r
running a machine without the cover on,
I haven't heard about it.
The actual effect of the FCC regulations
(besides providing jobs ro regularors) is
to make it much harder to enter the com
puter compo nent business. Before you
can sell anything, yo u must pay lots of
upfro nt money ro get FCC certification.
This is good for the big estab lished com-

jerry wants to leave the
definition of "opera ting
system " to Microsoft
but there's a catch.

competition. There's room fo r disagree
ment on just what constitutes a dange r
ous monopoly, but I thin k there's a wide
consensus that someti mes there's a real
need fo r trust-busting.
That doesn' t mean you should lightl y
interfer e w ith a success ful co mp an y.
Judge Learned H and once said that hav
ing told a co mpany to compete, we must
not punish the co mpany for successfu lly
doing so .
Breaking up a successful com pany
say Microsoft, into O perating System and
Applicati ons compani es- is no r easy,
involves massive confiscation of capital
gai n s, and often leaves govern ment

The industry has done pretty well without
a lot of government intervention.
panies but hard on start-ups.
Adam Smith said rharthe worst enemy
of capitalism is a successful capitalist, and
the preferred method of capitalists who
no longer love capitalism is to get the gov
ernment to raise barriers to entry. Thus,
my fi rs t assum ption: we do no r lightly
invite the government into our industry.
It's a lot easier ro get the feds in our tent
than to get them out again.

S

econd assu mption: sometimes you
have to in vite the govern ment in .
Dav id Mc Cord Wright, o ne of my fa
vorite economists, used to say that one
reason M arx's analysis of the futur e of
capitalism-more and more wealth con
centra ted in fewe r and fewer hands
failed was the American antitrust actions.
On e n eed nor be a big fan of go vern 
ment regulation to believe that monop
olies are dangerous, and the government
has bo th the right and duty to ensure

watchdogs yapping at the heels of all the
different branches. Witness J udge Gree n
and the continuous involvement of the
government in the affairs of the compa
nies that used to be AT&T. You may have
to resort to trust-busti ng, but it should be
a last resort.

T

hird assumption: Microsoft's marker
share in the small computer world is
getting up into th e mo nop o ly regio n.
There 's ro o m fo r di sagr eem ent over
whether it's at a critical point or not, but
near unive rsal agreement that any com
pany with Microsoft's power in the OS
fi eld should not take unfair advantages
in writing and mar keting application
programs.
In particular, Microsoft ought not use
th eir d omin ance in th e OS m arket to
make it impossible for othe r companies
to compete with M icrosoft application
programs. I've fo und there's surprisingly
MA RCH 1 998
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Doing Something About Microsoft

little disagreement with that position .
If we can agree on those three assump
tions, I have a proposition for the com
puter community. We ask the Department
of Justice to lay off Microsoft. In return,
Microsoft agrees to fully document all AP!
calls in all OSes it actively sells. In particu
lar, if any Microsoft application designer
uses or seriously contemplates using an
undocumented feature or call, that fact
will instantly be published (on the Web).
As soon as possible thereafter, that feature
or call will be publicly documented; and
a ll Microsoft programmers wi ll be in
structed to implement this.

proposition, but it shouldn't be made
impossible by giving them a head start on
using undocumented features of the OS .
Another advantage of my scheme is that
it leaves the definition of OS to Microsoft.
One of Microsoft's contentions is that they
have every righ t to improve the OS by
adding new features, and doing that can't
be in violation of the rather loosely worded
consent decree they signed the last time
the feds paid them a lot of attention.

N

The consent decree says that Microsoft
can't require a computer maker or reseller
to buy an application as a condition of get
ting the OS. This sounds clear enough until
yo u think about it; but can they requ ire
yo u to include Internet Explorer 4, which
is free?
Microsoft has a long history of inte
grating new functions into the OS, and I
for one am glad of it. It was hard li nes for
Novell andArtisoft when Microsoft incor
porated peer-to-peer networking into all
the shipping versions of Windows, but it

ote that this isn't all that onerous for
Microsoft : if they're going to use
those calls, it's much to their own advan
tage that they be properly documented. By
making sure that their application pro
grammers understand this requirement,
they help their technical-support and in
terface people.
On the other hand, it levels the playing
fie ld for application designers, something
Microsoft have always said they want to
do anyway. Realistically, competing with
Microsoft is always going to be a roug h

Microsoft has a long history
of integrating new functions into the OS.
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the OS whether th e computer vendor
wants to or not), it will have to be docu
mented like the OS: file formats, hooks,
calls, features, DLL hooks, the whole ball
of wax must be published. (And here's an
interesting wrinkle: at press time, Net
scape announced p lans to make their
browser so urce code public, begi nn ing
with the first Communicator 5 .0 devel
oper release.)
I'll leave the details to people more tech
nically competent than me ; but it does
seem to me this is one way to get the
lawyers and the government and, worse
yet, the government lawyers out of our
business, so that the resources they absorb
can go into making computers faster and
better and cheaper. If you li ke my idea,
let Microsoft know. Now back to com
puting at Chaos Manor.

T

UNBEATABLE

Micro Macro Technologies, Ltd.
3 Hashikma St.
P.0.Box 11516, Azur 58001
Israel

certainly was a good thing for me .
Now what if Microsoft claims that
proper integration into the Internet re
quires a browser-Internet Explorer 4,
again-to be an integral part of the OS?
Some say that's a reasonable thing to claim;
others say that browsers are definitely
applications and in no way belong in the OS.
My proposal would take care of that. If
Microsoft insists that an application is part
of the OS (and thus must be shipped with
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his month 's tale of hope a nd glory
started when I came back from a series
of trips and turned on my computers.
Princess, my Compaq Professional Work
station 5000 with dual 200-MHz Pentium
Pro processors, came up all right, but when
I tried to access the Internet, she reported
that she didn't have a modem.
I'm not used to problems with Princess.
She runs Windows NT 4.0, and, except for
trips, she's never turned off. She does all
my communications and most of my cal
culations, serves as the master contro l sta
tion for my networked computers, designs
my Web pages, stores my digital pictures,
and in general has become indispensable.
At this point, I did a foolish thing: I for
got Pournelle's laws, one of which states
that if you have a computer prob lem,
check the cables first. I didn't do that.
Instead, I went mucking about in the soft
ware trying to see what was going on.
I thought I hadn't changed anything, but

Enter HotBYTE s No. 1 05 at http ://www. byte.com/hotbytes/

apparently I did. When I did come to my
senses and checked cables, I discovered
that while I was gone, the housekeeper tri
umphantly used the opportunity to get
behind all my systems and thorough ly
clean my office. In doing that, she man
aged to knock loose the cable that connects
my U.S. Robotics 56-KbpsSportster exter
nal modem to the serial cab le port. Evi
dently, I hadn't screwed it in properly.
Both of Princess's serial ports are in use.
One goes to the Sportster mo dem; the
other goes to the Wacom ArtZ II drawing
pad that serves as both an art input device
and a mouse pad (both the mouse and the
ArtZ II are connected; th ey d o n't fight
unless you foolishly leave the Wacom pen
on the pad and then try to control things
with the mouse) . I found the modem cable,
reconnected it, tried the modem without
success, and reb ooted into NT.
NT is very good about reporting prob
lems. "One or more processes did not start
properly. Check the event log for details. "
The event log to id me the modem software
wasn't initializing properly; also that the
serial ports were claiming overlapping 1/0
port numbers. I mucked about for an hour
or so . At the end of that time, I was no bet
ter off than when I started.
Time to think. First thin g: reboot
Princess into Windows 95. Aha! Both the
modem and the ArtZ ll pad are working
properly. There's no hardware problem.
NT is just confused. Piece of cake. Only,
of course, it wasn' t: rebooting into NT left
me where I'd been the last time, a conflict
of serial ports and no modem.
Time to be systematic. First, remove the
modem drivers and fool Princess into
thinking she didn 't have a modem. Next,
reboot into Windows 95, see that both
d ev ices are working prop e rl y, go into
System Manager, and record precisely
which interrupt request (IRQ) and port
number each wants. Then boot up in NT,
reinsta ll the modem and pen devices, and
manu all y force each into the values re
ported by Windows 95.
Reboot again.
Voila. After working for what seemed
like all day, I was back where I'd expected
to be just after I turned Princess on.
Then I changed monitors on Fireball,
and his Ethernet and sound cards both
died. Fixing that one required physically
removing those devices and reinstalling.
The moral of this story is that Plug and
Play is not ready for prime time . Before
shutting down any working computer,
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make a rescue disk copy of all system soft
ware. Be prepared to use that disk. You
have been warned.

L

ast month I told you about FreeSpace,
from Mijenix. Since then, I've learned
a bit more. FreeSpace is a selective file and
folder compression program: you can use
it on some files and not others. M y rec
ommendation is that until you're quite
comfortable with it, don ' t use it on files

Doing Something About Microsoft
can copy it, saving a lot of time over rein
stallation. All told, ZM sets a new standard
for archive management software.
The ZM manual says it requi res 8 MB
of memory. This is fin e if it refers to run
ning in Windows 3.1, but anyone running
Windows 95 in 8 MB of memory is proba
bly doomed to mysterious events, includ
ing crashes, even without addi ng a mem
ory-resident program, however small. Of
course, memory is cheap, and with 32 or

If you are building a Pentium II system using
the LX chip set, be extremely cautious.
you simply can't stand to lose.
It's a small memory-resident program
that decompresses files on the fly. It does
this so well that you don't really notice that
it's there. Select and view those files with,
say, Norton Commander for Windows
95 or Commander and QuickView, an d
you won't have any inkling that they' re
any different from any other files. You can
edit them and run them if they happen to
be programs; it won't matter.
I confess some residual doubts about the
safety of compression programs. How
ever, having said that, I've been running
FreeSpace for six weeks now, and aside
from having more disk space, I don't
notice that it's there. I wouldn't recom
mend using it in systems with less than 32
MB, but then I don't recommend running
Windows 95 with less memory than that
anyway, and 64 MB is better.
FreeSpace is the second product from
Mij enix; their flagship program is Zip
Magic. Most of you know that I have
long been a fan ofWinZip; now it looks as
if I'll be a convert to Zip Magic (hereafter
referred to as ZM). ZM installs painlessly,
with no need to reboot. When it's done,
yo ur ZIP files are transparent. Look at
them with Explorer, and yo u'll see their
constituent files. You can load, edit, exe
cute, as if they weren't zi pped at all.
Now true, you can do much of this with
Norton Commander and WinZip. For that
matter, Canyon Software's Drag and Zip
utility has many useful features similar to
ZM; but ZM, being memory-resident,
makes it all even more transparent.
Moreover, it works with other com
pression formats, including the CAB for
mat Microsoft uses for Windows compo
nents. If you double-click on a CAB file in
Explorer, you'll see everything that's in it.
If you need to restore a corrupted file, you
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more MB you won't have any problems,
even with both ZM and FreeSpace in
stalled; or at least I haven't.
Due to sloth (and that WinZip is pretty
good) I came late to ZM, not trying it
until I'd had experience with FreeSpace;
but I have had no problems with ZM, and
the few I've heard about from other users
haven' t amounted to much. Like Free
Space, this seems to work like magic, and
it won't take you long to fo rget it's there,
even when you're using it. Mijenix seems
to have a really good understanding of the
way Windows 95 works.
Just be sure you have enough memory
but you should do that anyway. The real
secret to painless working with Microsoft
products (including plug-ins to Windows
95) is to have lots of memory. Fortunately,
that's fairly easy to do now.

A

nd having said that, let me add a cau
tion. It used to be that memory was
memory; so long as it met the ti ming spec
ifications, it would w ork, espec ially if
you bought from a brand name such as
Kingston. No longer. Larry Aldridge of PC
Power & Cooling warns that if you are
building a Pentium II system using the LX
chip set, be extremely cautious. Find out
from yo ur motherboard manufacturer
precisely what make and model of mem
o ry-chip boards are known to work with
that particular motherboard, and get that
memory and no other. Note that mem
ory that works with Intel motherboards
very likely won't work with Hew lett
Packard boards, and vice versa.
Worse, the fa ilure modes are intermit
tent and generall y no t repea tabl e. You
may -p robably will - get mysterious
lockups and crashes and ge nerally weird
behavior, even with memory that seems to
meet or exceed th e SPD and JEDEC stan

<lards, if it's not the exact memory speci
fied by the board manufacturer. If that's
all Greek to you, don't worry about it.Just
be very careful to get mem ory that has
been tested and recommended by the
motherboard maker.
If yo u're building a Pentium II system,
you will also need an OS patch that will
let it recognize the added controllers pres
ent in LX systems. As an example, without
that patch, the system won 't know about
the universal serial bus (USB) and will often
exhibit bizarre operating characteristics.
The patch is usually supplied on a floppy
disk by the motherboard maker; be sure
to get and use it.
We're about to build a Pentium II system
here at Chaos Manor. I'll have more to say
on this after we've done it. If yo u get one
running first, let me know what happened.

I

f yo u use NT, you need Diskeeper 3.0.
It's the only disk defragmenter for NT
that I currently recommend. Diskeeper
installs simply and quickly, runs in the
backgrou nd, can be scheduled to run daily,
and appears to be utterly safe . Clearly, I
have no way to guara ntee the safe part; but
I have been using it for more than a year
on my big server as well as on all my NT
workstations, Alex has it going for most
of his clients, and we have had no prob
lems whatever, nor have I any reader re
ports of problems.
Disk defragmenters aren 'tvery roman
tic, but they are necessary. Disk fragmen 
tation can not only slow things down, but
actually cost you disk space.
Diskeeper 3.0 is for NT only (there is a
version 7.1 for VMS). As I have previous
ly reported, for DOS and Windows 95, I
like Golden Bow Systems' Vopt. There are
probably other re li able defrag programs
out there, but these are the ones I use, and
they're good enough. Recommended.

T

he U.S. has more lawyers than the rest
of the world. I don't have to join the
ranks of the "Let's kill all the lawyers"
crowd to think there may be a few of them
interested in drumming up business. It's
interesting that the vast increase in sup
ply hasn't produced a corresponding fall
in prices; if that reminds you of the Adam
Smith quote I gave ea rlier, perh a ps it
should. In any event, it has long been in the
interest of most members of the legal
profession to restrict access to legal infor
mation not mediated by lawyers.
Of course, there are a few rebels. You
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Introducing HotBYTEs, our
new product information server.
HotBYTEs gives you fast access
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Chaos Manor
can find some of the best material at Nolo
Press (http://www.nolo.com) . Nolo has
long published books exposing some of
the arcana of the legal profession, mak
ing access to the law available at nonlawyer
prices. They have software for making
wills, forming corporations, patenting
software, prenuptial and even pre-living
together agreements, sales, and much more.
Their latest is Small Business Legal Pro
3, a CD-ROM containing six legal books
on small business activities, from tax law
to marketing to using small-claims court.
I'm not advising small business start-ups
to do without legal advice, but I'm quite
certain you can use these books as a good
start. The best way to save money on
legal fees is to have your case organized
as well as you can before you start paying
for billable hours; this CD is nearly certain
to save you far more than it costs. Recom
mended, and while you're at it, get Nolo's
catalog and get on their mailing list. It's
worth it for the lawyer jokes alone.

I

am still playing last month's runner-up
game of the month, Interplay 's Fallout,
a post-atomic war role-playing game. I
have to say it hooked me: my character is
now powerful enough to not be in much
danger, but I have acquired a nonplayer
character dog. I seem to have made it a
major goal to get through the game with
out letting the dog get killed, which isn' t
easy since he loyally attacks anything that
menaces me.
When I wrote about this last month, I
railed against DOS games now that Win
dows 95 exists. In fact, Fallout is a Win
dows 95 game that has a way of running
on DOS machines. It runs right out of the
box in Windows 95; right now, it is my
choice of role-playing game of the year.
The game of the month is The Great
Battles of Alexander, from Interactive
Magic, the best classical era war game I've
ever come across. It has all the look and
feel of a good miniatures game, as well it
should, since it's adapted from tabletop
gaming rules.
In classical era warfare, the casualty
counts were extremely one-sided, because
the actual battles were rather short-hand
to-hand combat in bronze armor is tiring
and usually ended when one side broke
and ran. Most casualties were then taken
by the loser in the pursuit. (It's an old mil
itary maxim: battles are won in the battle
line, but victories are won in the pursuit.)
Miniatures war games have very com
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Doing Something About Microsoft
plex formulas for determining the out
come of battles through morale checks .
Morale-check factors include such things
as can you see enemies fleeing or friendly
troops routed, are you in communication
with your leader, etc., as well as how many
losses the outfit has taken. All this tends to
slow things down, so that tabletop games
often consist of 10 minutes of movement
and 40 minutes of calculations.
The Great Battles of Alexander keeps
the complex calculations, but they ' re all
done very rapidly behind the scenes; what

Later, though, when you need explana
tions and some of the professional-level
details, the Special Edition Using books
pull ahead; or so I find . Anyway, Special
Edition Using Java is useful as a reference
and a learning guide, with many examples.
The book of the month is by Chaim
Herzog and Mordechai Cichon, Battles of
the Bible (Greenhill Books, ISBN 1-85367
266-1) , a 1997 reissue of an 1978 book.
Herzog is a former Israeli general who
made use of his Biblical knowledge in the
Arab/ Israeli Wars: the strategic terrain has

Once you go to a 21-inch screen, you will
never be satisfied with anything smaller.
you see is the clash of spears and push o f
pikes, and then the results: casualties (your
form ation gets sm aller) , and one side
(rarely both) may break and run. The game
is simple enough to play, but winning is
none so easy: Alexander has better troops
than his enemies, but usually few er of
them, and you can't afford to make many
mistakes. If you like classical era war, you
will love this.

T

he computer book of the month is the
"Special Edition" series of Que's Using
books. The one I have in mind is Using]ava
by Joseph Weber (ISBN0-789709-368), but
all of them are good. Books in the Using
series tend to be rushed out at the same
time as the products. While they 're often
quite good, I tend to find Learn X in 21
Days titles better organized for first looks.

PRODUCT INFORMATION
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800-829-6468
818- 547-2050
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Enter HotBYTEs
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Zip Magic 1.0
$39.95
Mijenix Corp.
Boulder, CO
800-645-3649
303-245-8000
fax : 303-245-8111
http :/lwww.mijenix
.com
Enter HotBYTEs
No. 1050.

The Great Battles of
Alexander $39.95
Interactive Magic
Research Triangle
Park, NC
800-559-0434
919-461-0722
fax: 919-461-0723
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.imagicgames.com
Enter HotBYTEs
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not changed much in 2500 years. The book
traces all the known Biblical battles, in
cluding some previously thought to be leg
endary, shows the terrain, and examines
what may have happened. It's fascinating
reading. One caution: there are some good
detail maps, but there's no good strategic
map. If you get this book, you may want a
good O ld Testament atlas.
Chaos Manor is filling up, mostly with
excellent software and equipment. Promi
nent among new arrivals is a 21-inch Eizo
monitor; you may or may not know that
Nanao is the parent company of Eizo.
For a long time, my 15-inch N anao was the
best monitor in the house. Then I switched
to 21-inch ViewSonic monitors, a move I
have never regretted. Now, Nanao/ Eizo
is doing a great job ofwinning me back. I'll
do some more tests, but to me the bottom
line is, if you mostly do text and line draw
ing (e.g., CAD), you ' ll find ViewSonic
more than good enough; but if you need
really great color fidelity, you may want to
spend the extra bucks on N anao/ Eizo.
Either way, once you go to a 21-inch screen,
you will never be satisfied with anything
smaller. Trust me.
Next month, the Chaos Manor Users
Choice awards and the annual Orchids
and Onions parade. Stay well. Iii
jerry Pournelle is a science fiction writer and
BYTE's senior contributing editor. You can write
to ferry c/o BYTE, 29 Hartwell Ave., Lexington,
MA 02173 . Please include a self-addressed,
stamped envelope and put your address on the
letteras well as on the envelope. Due to the high
volume ofletters, jerry cannot guarantee a per
sonal reply. You can contact him on the Internet
or BIX at jerryp@bix.com. Visit Chaos Manor at
http://home.earthlink.net/-jerryp/.
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Gold External Ultra SCSI Cases Custom Teflon®lnternal C

Ou r knowledgeable SCSI Technicians wi// solve ;ill your SC5f p~

SCSI Vue" Gold

W

• Ultra SCSI Custom Teflon Cable Available

iagnostic Cables

From:

$59
Four models available with optional Remote LED

Pak. These are the fin est terminators avai lable,
they f ix SCSI problems and improve reli ability.
Benef its :

Benefits :
• No Loss Of Important Data
• Faster Performance
• Test Cable Integrity

From:

Features :
• Diagnostic Indicators • large Ferrite Fitters

$39

•Do~~~~~l~h~~~~n~1 !~~to~~:~~

• Extra Heavy 26 Gauge Wire • 100 Styles in Stock

• Improves SCSI Bus PerfonTiance
• Less Errors; More Reliable Data Transfer

• Diagnoses Problems • Analyzes Signal Quality
Features :
• Active Regulation • Fast 50 & Fast Wide 68

Teflon 90 Ohm External Cables

• Status Indicators • Go ld Contacts

I":.!'"~--- Active 2-1 SCSI

witch I Repeater
Benef its :

• Up to 140evicesto 1 Ccmputer
• Share Devices Betv.<en 2 Computer;
Features :
• 2· 1 Active Digital Switd\IRepeater
Regenerates SCSI Signal for Long Runs

From :

$5 9 9 •

Bene f its :
• Ultra SCSI 40 MB/s operation
• Fixes Ultra SCSI Cable Problems
Features :
• Perfect 90 Ohm Impedance Match
• Triple Pronged Connector With Gold contacts

Active Digital
SCSI Repeater

Gold .Bmm Ultra SCSI Cables

Gold Diagnostic Adapters
Styles : Gender Changers \ ,..
• Both 50 pin and 68 pin · •

-

{all combinations)

Fro m :

$139

Benefits :
• Models for all SCSI types
• Fixes SCSI Cable Problems
• Doubles Cable Length (up to 18')
Feat ures :
• Active Termination and Signal Purification
• Ultra Fast Performance for Added Capabilities
• Diagnostic Capabilities • 30u" Gold Contacts

• Faster Performance
• Test Cable Integrity
.• No Loss Of Important Data
Features :
• Nevo/ .&nmUltraSCSICorviectcr

OEM SCSI Repeater
RACK MOUNT 8-Bay ~ li.rillk QyoliJl'
Shown with optional Bay Coo lers and Dual Redun
dant Power

Supp l ·······--,~

SCSI Cable Tester - LED Readout

Styles : For Adaptec Ultra Wide Cards
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0
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converters (converts Host Adapter)

~
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2S Pinfern.1l1' tOfemale

~

Styles :CustomAdaptersand
Connectors that match
...::15/
most needs. lfwedon't
~haveitwecanmakeit.
From: $
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Styles : Converts the 68 pin connec
tor on a 68 pin cable to a 50 IDC
female connector so that a 50 pin
drive can be used on the 68 cable.

Styles : Converts the 80 pin SCA
type drives to be used with either
50 or 68 pin SCSI Buses. Three
From :
models available.

Drive Bracket Kits- 3.5" to 5.25"
We carry a variety of Brackets that
allow you to mount a 3.S " drive into
a 5.25" bay. They include
all screw and hardware
necessary. Face pane ls
are also avai labl e. Also see our
Bay Cooler Fan and Bracket Kits.

Now you can safe ly remove any
SCSI device from a SCS I chain by
ly clicking a switch . The Hot
owered Terminator also
opt ional Power Supply so
that it can supply termination
-o; ~ power to portable setups or
when termination power is not
~ View of tf\11 cirn1i1 hmml being supp lied .

Ultra 2 LVD Wide Terminator
This is the ultimate terminator on the market. It
offers both Ult ra 2 (LVD) operat ion and standa rd
Ultra Wide or Fast Wide operation, all in one
unit. Automatica lly senses wh ich type of bus you
are using and co nfigures itself t o that bus. Add
our unique diagnostic capa bilities and you have
the ultimate terminator. Optiona l remote LED

$1
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pak is

lf you integrate SCSI Raids or
•
·
Arrays and are having problems
making it work, the Granite SCSI
Repeater w ill make it work. Designed to fit inside
any computer or external case. These repeaters wi ll
double the cable length of any scsi bus allowing
you to achieve the needed distance to make your
system operate. Up to 3 repeater can be used.
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tor and then mounted it on
the front of your computer
or monitor. Allows for easy
monitor ing of the SCSI bus.

14 & 2 9 Bay • The Ultimate Large SCSI Storage Solutions
Shown with optional Bay Coolers and Dual Redundant Power Supply.
Multiple SCSI Channel Support and Modular Designed Expansion.

•
•
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Ultra SCS I Cable Kit
Dua l Redundant Power Supply
Bay Coolers w I Brackets
Temperature Alarm System
Slide Out (400lbs rated) Rails
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The Book ofSCSI - An Adventure
Considered "The Bible" of SCSI
Books, it includes chapters on
SCSI basics thru Advanced SCSI.
Written so that all of us

$69
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can be used by anyone.
lts the best SCSI we have seen .

SCSIPRO Utilities - SCSI Repair

optimization. Does custom block
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Ultra 2 (L VD) - SCSI Host Adapter

EW! ULTRA
X SPEED 80
The key to this new SCSI Standard is the use of low Vol tage Di f f erential Tech nology.
Also known as (LVD) and Ultra 2 SCSI, we can now achieve speeds that far exceed

even the fastest computers data thruput capabilities.

Ultra 2 (L VD ) - SCSI Repeater I Converter
Now you can take all your SCS I devices and run them any ~istance ~ou want, (up to 75 feet)
while sharing the Ultra 2 SCSI bus. This re~olut1onary Repeater I Con
verter will give you, not on ly long cable distance, but also complete
compatibil ity with the new Ultra 2 standa rd . There is no need to have

$2.99

This is the fastest SCSI
Host Adapter on th e
market. Two Times as
f ast as
Ultra SCSI, From :

Ultra2 SCSlcan $299

' .

This is the fastest SCSI available! Twice as fast as Ultra 7 SCSI and without any of
its limitations. If you want true horsepower this is the Ultra SCSI system to buy.
Complete ly backwards compatib le with Ult ra 7 SCSI, Fast SCSI. and SCSI 1& 2!

Onlin e Catalog at... www.scsip r o .com Th e SCSI Solution Company

$49

have the perfect sotutron.
Our new Dua l ~an SCSI Cases
keep any dnv~ cool..
Temperatu re 1s a drives
worse enemy.

Granite Cables Are The Best Because They're Engineered Right.
Granite Cables were designed by SCSI Engineers to
be the Best Ca b les On The M arket . Everything
about them means better performance and higher
reliability. Our design incorporates an exclus ive
sh ield that protects the Acknowledge and Requ est
lin es from noise. Large Ferrite beads are insta lled
on all cab les to protect them from static and noise.
Every cable incorporates a LED indicator that lets
you know it is operating properly. We also use
more GOU> on every cable. Add to this our imped
ance matching techniques and you have most of
what makes us THE BEST!

This Digital SCSI Cable Tester can test all the popu ·
lar cable styl es for opens, shorts, and unreliable
operation. Battery powered for easy use any
where you need it.
Three models to
choose from:
• SO pin IDC
From:
• SO pin Centronics
• 68 pin MicroD
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~
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run up to SOMB/s!
This blistering fast speed is accomplished using
(LVD) technology. This new techno logy also
allows you to use all the existing peripherals that
you currently own and share them w ith this
Ultra Fast Bus.
Cable length has also been a limitation with
Ultra SCSI, but wit h Ultra 2 the cable length is no
longer an issue. You can easi ly connect up to 15
devices on this bus and have room to spare. A lso
with the use of our Ul t ra l to Ultra 2
repeater/converter you can use all of your exist·
ing peripherals and your new LVD peripherals
and get up to 4 times the orig inal cab le length.

two SCSI Adapters taking up precious PCI slots .
Two mode ls are ava il able, the internal mode l
that mounts into your enc losure, Raid/Array
case, and the external model that can be used
anywhere .
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BREAKTHROUGH the clutter of
multiple keyboards, monitors, and
mice with this latest INNOVATION
from Rose. This switch has every
feature you asked for:

Flash memory for future upgrade
of features
Easy to use Overview™ system gives
control and status with on-screen graphics

Switches several servers or computers to
a single monitor, keyboard, and mouse

Rose

Supports any mix of PC, Apple, Sun,
RS 6000, HP 700 series, DEC Alpha, SGI,
or other computers from any keyboard
or mouse

Many other features!

CALL TODAY FOR FREE CATALOG:
• Keyboard/Video Control
• Print Servers
• Data Switches

800-333-9343

ELECTRONICS INVENTED

the first keyboard-monitor switch.
We have an extensive line of key
board and video control products
for any application.

Front panel has keypad for easy selection
of computers and configuration
Front panel display shows computers
name and other information
Command to switch can come from your
keyboard, front panel, or RS232 port
Simple to use keystrokes switch
computers for fast and easy control
Built in daisy-chaining to support up
to 256 computers

Enter HotBYTEs No. 129 at http ://www.byte.com/hotbytes/
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POWER SUPPLIES

RAID CHASSIS

RACK MOUNT
PC SYSTEMS

INDUSTRIAL
CPU CARDS
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INDUSTRIAL
TOWERS FOR
TELECOM
APPLICATIONS

PASSl"E
BACK PLANES

WALL MOUNT/
BULKHEAD
MOUNT PCs
20 SLOT
REDUNDANT
SERVER

Global solutions
Designed and manufactured in house by
Tri-MAP International.
Full design, customisation and production service
in the UK and USA.
BS EN ISO 9002 Registered (UK)

Chassis, industrial CPU cards, passive back planes
and power supplies.

UK Manufacturing Headquarters
Units 2 & 3, Kingscroft Court, Ridgway, Havant, Hampshire, UK

USA Manufacturing Headquarters
4569A Los Positos Rood, Livermore, California, CA94550, USA

Tel : 01705 424800
Fax: 01705 424801

Tel : 510 447 2030
Fax: 510 447 4559

e mail: sales@map.co. uk

Int: +44 1705 424800
Int: +44 1705 424801
Web:www.tri-map .com

31,000 sq ft production facility

Int: + 1 510 447 2030
Int: + 1 510 447 4559

email: trimapintl@earthlink.net Web: www.rackco.com

30,000 sq ft production facility
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oreFront offers the fastest and easiest way to prepare you for acareer in
the Information Technology (IT) industry. From introductory self-study
courses to industry certifications like MCSE, Forefront has the training to meet
your needs. Our courses are 100% Computer Based Trai ning (CBT) to give you
flexibility unmatched by traditional training methods. Study at your own pace
using our step-by-step format, when and where it's convenient for you!

•
•
•
•
•
•
•

Boost Your Income
Enhance Your Credentials
Increase Your Skills and Competence
Study at Your Own Pace
Hands-on Interactive Simulations
No Books, Videos or Classrooms
All on One CD-ROM!

Become MCSE Certified ... FAST!
The Forefront MCSE Self-Study Course™ensures the highest rate of information
retention so that when you complete your training you 'll be fully prepared to pass your
MCSE exams . You'll be read y 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.
Call now to get more details!
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Become CNE Certified ... FAST!
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The Forefront CNE Self-Study Course™provides fast, effective and convenient training to
anyone wishing to become a Certified Novell Engineer, even when hampered by a busy
schedule. Our CNE CBT allows you to learn and practice everything you 'll need for full
Novell certification . Call now for more information!

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 and interactive exercises you 'll need to
pass your exams and excel in today's competitive PC repair marketplace!
Call now to learn more!

New! Introduction to PCs Self-Study CourseM
Provides the easiest and most effective way to learn the technical fundamentals necessary
for a productive and successful career as a PC Repair Technician. Ideal for individuals new
to the IT profession! Call now for more information!

Call for Special Discount Pricing Today!

•
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• Free Technical Support
• Next Day Shipping
• Performance Guaranteed

1-800·475-5831
Local U.S: (813) 724-8994 • FAX (813) 726-6922
Ireland : 1800 66 00 11 UK: 0800 279 2009
Europe: (353) 1 670 3177 Fax : (353) 1 670 3211

FOREfRONT
DIRECT

25400 U.S. Hwy. 19 N., #285
Clearwater, FL 34623

GSA# GS-35F-4628G

Copyright ©1998 Forefront Direct, Inc. All Rights Reserved. forefront MCSE. CNE, A+ Certification and Introduction to Personal computers Self-Study Courses are trademarks of forefront Direct. Inc.
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The Definitive Reference Source!

BYTE on CD-ROM
Eight Years of BYTE - 1990 to Present
Plus, Quarterly Updates

1 or
Order via the Web at
1

https: II www.byte.com/orders/subcd.htm

It's all at your fingertips  emerging
trends, comprehensive world-wide industry
analysis, multiplatform coverage of all the
technologies, in-depth testing and
product evaluations, advice, tips,
expert opinions, and much more!
It's a deal for anyone who's
evaluating the significance of
new technologies...doing
research ...making complex
multi platform purchasing
decisions...developing the
next generation hardware or
software products...preparing
corporate plans.

~ LOCATE

~ SCAN

Order Today!
1-800-924-6621

It's Comprehensive...
Time Saving...and
Easy to Use! It's all in
BYTE on CD-ROM.
Available tor Windows 3.1, NT, Win 95.

Order Now!
Toll-free International Numbers:
Belgium
Germany
U.K.
Italy
France
Netherlands
Switzerland
Denmark
Sweden

080071635
0130826112
0800973017
167876155
05916088
060222146
1557257
80017728
020791136

Other
lnt'I
U.S./Canada
FAX

091-752792
1·800-924-6621
609-426-5434

..........................................

YES! I want the power and convenience of BYTE on CD-ROM.
D Send me BYTE on CD-ROM PLUS! The cu rrently shipping version , plus 3 quarterly updates. 90+ issues for just $54.95.
D Send me BYTE on CD-ROM! Full text from Jan. 1990 through the end of the currently shipping quarter - over 90 issues
for only $39.95.
Charge my: 0 Master Card

0 VISA

Card# _ _ _ __ __

0 Amex

0 Check enclosed (Payable to BYTE magazine, US funds only)

_ _ Exp. Date _ _ _ _ _ _ Signature - - - - - -- -- 

Name----------------------------~

Address- - -- -- - - -- - - - -- - - - - -- - - - -- - - 
City _ _ _ __ _ _ _ _ _ State/Province/Country _ _ _ _ __ Zip/Postal Code _ _ _ _ __
Mail to: BYTE on CD-ROM, P.O. BOX 526, Hightstown, NJ 08530
PWRLD
Canadian and U.S. orders, please add $2.95 for shipping and handling, and state taxwhere applicable. (Canadian orders add
~
appropriate GST). OutsideNorthAmerica, add $5.00 for air mail delivery. Allow 6-8 weeks for delivery.
'6Z
A /Ji11isio u of T11eMcGruw ·Hi/l Ctm!(xmie5

Enter HotBYTEs No. 134 at http://www.byte.com/hotbytes/

TO HOST WITH HIWAY
Serving 40,000 domains, Hiway is the world's most popular web hosting provider.
And with good reaso n. We deliver the best performance by using t he fastest equipment available. We guarantee 99.5% up time. We offer t he mos t responsive service,
includi ng around the clock sup po rt in multiple languages . Is it t ime to choose a w e b hosting provide r? Then c hoose Hiway for reliabi lity. And for pe rform ance.
And for 40 ,000 other reasons. Order online at www.hway.net and your site will be hosted today.
(800) 339-HWAY

.I
.I
.I
.I
.I
.I

3 T3 lines to d ive rse back bones
Si licon Graphics Web FORCE Se rve rs
Indust ri al-s t ren gt h Cisco routers
99. 5% up tim e-guaranteed!
Ful l ge nerato r back u p
40 terabyte t ape archive system

.I
.I
.I
.I
.I
.I

24 x 7 netwo rk o pe rat ion center
30 day money-back gua rantee
24 x 7 m ultil in gu al sup port
Accounts set up w it hin a few ho urs
Domai ns regis t ered wit hin 24 ho urs
Serving 500 mil lion hits per month

www.hway.net
(561) 989-8574
CtJreer Opporrun1ues Avdtldble

Hiway
Tedlnologies

' 16"'!!" -~~~~~~~~~~~~~~~~~~~~~~~~~~~~---l

j

, . ~.,

1

The world leader
in FrontPage'" hosting

PLANS FROM

$24 • 95

per mont h

Reseller Opportunities Available

1HE M1R1DwrDE LEADER W WEB HOSTING

All the RAID
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Do it nght. Do it with aidtec. The indu stry leading RA~nufacturer.
• State-of-the-art Fibre Channel, Fast & Ultra
SCSI RAID Systems - Up to 200MB/ sec
• Tower or 19" Rackmount Configu rations 12 GB to TeraByte Capacities
• Programmable RAID Levels (0, 1,3&5)
• PCI & Host Independent RAID controllers
• Hot Swap Drive Bays, Fans & Power Supplies
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• RAID man TM GUI Software for Remote
Alarms, Configuration & Monitoring
• LCD Status Display

eMall: ra ldtec@raldtec.com

• Environment Array Manager

www.raidtec.com

• Auto Sensing, Universal N+1 Power Supplies

Raidtec Co rporation (USA)

~=~·. jj~'.:!".~~~~

Ra idtec Corp orat ion (Euro pe}
Te l, 353·21 -353440
Fax. 353·21 ·353799
eMa ll : ra ldtec@raldtec. le

~@D@ te

Enter HotBYTEs No. 133 at http://www.byte.com/hotbytes/

CLONE, FORMAT, REPAIR
AND TEST ANY DISK DRIVE

COPY ANY CD
INSTANTLY!
STAND ALONE DRM DUPE-m
CLONES ENTIRE DRMS
Copy entire hard drives with ease. Why
spend hours installing and formatting
drives when you can do it instantly with
Drive Dupe-It! Set up any SCSI or IDE
d1ive with all your 01iginal software.
Connect blank drives and press strut
You'll copy entire drives instantly!
With our combo IDFJSCSI model, you can
copy entire hard disk images from IDE to
SCSI or vice-versa.
HOT NEW TECHNOLOGY
REPAIRS DRIVES
Don 't throw those used drives away!
Breathe new Life into old drives with
Dupe-It! Pro. Reassign and eliminate bad
SCSI blocks and IDE defects. Put the
built-in chive repair system to work for
you. Here's how it works: First, a precise
analysis system scans tlie disk surfaces
for errors. Defects are then mapped
around and effectively "erased''. The
built-in error correcting system "trains"
the drive to permanentlyavoid defective
areas. Your data is stored only on safe
areas of the disk. Capacity is reduced by
an insignificant amount, and the drive
works flawlesslyonce again.
Get the technology used by major repair
shops and modern data recovery
centers. Dupe-It! Pro repairs all disk
defects caused by normal wear. Drives
with excessive mechanical damage
may not be repairable.

PRO MODEL INCWDES FACTORY
TESTSYMM
Choose the Dupe-It Pro, and you'll also
have an entire factory drive test system
for under $1000. The Pro model gives
you the ability to copy, refom1at, repair,
translate, and test any hard disk d1ive. Use
the Pro to put any hard drive through its
paces. Afull factory final test and perfor
mance analysis is performed. Complete
test and repair reports are sent to any
standard printer.

STAND ALONE IDE DRIVE DUPE-IT
P/N IOI ........................................................... $395.
COMBO IDE AND SCSI DUPE-IT WITH TRANSLATOR
P/N SDl2 ........................................................$795.
PRO MODEL LOADED WITH IDE AND SCSI INTER
FACES, TRANSLATOR, DRIVE MECHANIC,AND DRIVE
DIAGNOSTIC TEST SOFTWARE WITH PRINTER PORT
P/N SDIPRO ................................................... $995.

CORPORATE SYSTEMS CENTER
www.corpsys.com

ORDER FACTORY DIRECT:

408·743·8732
CD DUPE-IT! ISSOLD AND INTENDED FOR BACKUP AND IN·HOUSE
DUPLICATION PURPOSES ONLY. COPYRIGHT lAWS MUST BE
OBSERVED. CALL FORRA CK MOUNT AND MULTI-DRIVE COPIERS.

CDDUPE-m
Instantlyduplicate master CDs for soft
ware distribution. Make spare backup
copies of your favo1ite software on rugged,
permanent media. Produce custom discs
quickly and economically. No mastering
or multimedia experience is required.
ONE BUTTON OPERATION.
NO PC NEEDED.
Insert your 01iginal disc and press
"sta11". The multimedia processor
quickly copies any CD to the internal NV
hard chive. I.nse11 blank cLiscs and make as
manycopies as you Like. You 'll produce
identical, bit-for-bit duplicates. The
system is totally self contained - no
computer is needed. just plug it in and
press "sta11". You'll get perfect copies of
any CD.
BUILD YOUR OWN CUSTOM
AUDIO DISCS!
You can make your own custom audio
discs without a PC! Insert your original
CDs, select the tracks you want, and copy
them. Then insert a blank CD-R, and
you'll have a custom audio disc with just
the songs you want.
With the included CD mastering soft
ware, CD Dupe-It will work overtime.
just attach a SCSI cable to your PC or
Mac, and you're ready to design and
create your own original CDs.

CD DUPE-IT! ............................................. $1095.
CASE OF 100 BLANK DISCS .!9.~~-~~f..q.~!~J.. ........ $159.
CASE OF 100 BLANK DISCS .rn~W.q.~!~I............ $199.

I

Add-In Boards • Communications

Data Acquisition

Video Frame Grabbers
The VFG512-8 is a multi-featured high performance industrial frame grabber.
• Machine vision, internet publishing, robotics, microscopy, medical imaging
• 512 x 512 resolution , 256 grey scale levels, LUT, overlay
• External trigg er, EX/IN pixel clock, optional square pixels
• NTSC & PAL video inpuVoutput, genlockable, high S/N gain
• Free library of over 100 image processing routin es:
histograms, convolutions, edge detections, etc.
VFG512-8 (g rey scale capture) ......... . ........$395
VIDEO GALA (Co lor video on your VGA monitor) .... .$495
HRT512-8 (grey scale captu re and video output,
research grade sin ratio) .................. . .$995

DIGITAL SIGNAL CONDITIONING
fro m

MICROSTAR

• 16-bit data acqui sition

LABORATORIES''

• Programmab le filterin g
• Wide cut-off range
• 4MB onboard buffer
• 8 simultaneous inputs

• DAS'YLa , lrnbVJEW
• HP VEE, etc

High Res Technologies , Inc.
Tech Support: 416-497-6493
Sales: 800-288-2207
Fax: 416-497-1636
e-mai l: hrt@planeteer.com

• DLL fo r Gusto m code
888-678-2752 () 425-453-2345 () 425-453- 3 I 99 fax
888-MSTARL/\BS () inl'o(ri>1m 1ar labs.co111 () ww w.111 s1arlahs.co 111
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WITH THE NEW BL1700
C-programmable controller. Ideal for
machine control, embedded control,
and OEM applications. Digital and
analog inputs interface with avariety
of sensors. Perform real-time
multitasking and ftoating point math.
Allows controller networking via

Z-World's Dynamic C®software
development system includes an
integrated editor, compiler, and
debugger.Your design effort is
simplified and your development
time is fast.
To order a development kit
or receive a FREE catalog, call :

1.888.362.3387
(USA and Canada)

Visit our web site at:
http:/www.zworld.com

RS-232/RS-485.

• 32 digital 1/0 expands to 288
• 10 A/D inputs
• 4 full-duplex serial ports
• LCD and expansion bus ports
• Flash EPROM to 512k

The '98 How-To Guide for Data Acquisition
DAQDesigner 98 takes you step-by-step through your data
acquisition app li cation, recommending hardware and software
(includ ing PC DAQ, signal cond itioning, image acq uisition,
motion control, and PC instruments) that best fit your spec ific
needs. The CD-ROM includes on- line tutorials, data sheets,
app notes, and automatic product updates via the web.

National Instruments

2900 Spafford Street
Davis, CA 95616 USA
Ph : + 530.757.3737
Fax: + 530.753 .5141

6504 Bridge Point Parkway, Austin, Texas 78730
(5 12) 794-0100

(800) 433-3488 (U.S. and Canada)
Fax : (512) 794-8411

INNOVATION

IN

CONTROL

HotBytes No . 86

TECH N OLOGY

E-mail: lnfo@natinst.com

www.natinst.com

HotBytes No. 93

Let your true colors
shine through
Advertise your product in the

BYTE HARDWARE/SOFTWARE SHOWCASE
the popular, affordable, 4-color advertising section!
For more information call your BYTE sales
representative (see listing, page 151)
or fax 603-924-2683

'•
1 44

BYTE

MARCH 1998

I

)j · ·,..i

o

BYTE Magazine.
It's not for everyone.

Industrial Computers • Multimedia/CD-ROM

Data Acquisition • Desktops

Why have the new LaserLite"', DuraTrax"',
and LaserLite Pro received such
outstanding reviews?

Because metal cases provide impressive strength
and durability! You get over 100,000 scans from
one set of batteries! And, you get easy-to-use
Wind ows'" softwa re to build your applica tion !
Best of all- LaserLite, DuraTrax, and Laserlite Pro
are u niquely afford able!
Call for your free infor
mation packet today.

SlNGLE BOARD COMPUTERS

PRINTERS

oPentium and Pentium Pro SBCs
oMMX Processor Support
oOnboard video and SCSI models
. 9 and 14 slot ISA/PCI backplanes

. Rack Mount color inkjet printer
oEasy paper & controls access
oHP 600 series inkjet printer
enclosure available

RE CORTEC, INC.

1105 N.E. Circle Blvd., Corvallis, OR 97330
541-758-0521 • Fax 541-752-5285 • http://www.videx.com

129 0 Lawre nce Sta t io n Road
Sun nyvale, Ca lifo rn ia 94089 -2220
Ph : 408-734-1 290 Fax: 408-734-2140
email : info@ recortec.com

Industrial Rackmount Computers
I NDUSTRIAL PC SYSTEMS SOLUTION:
Single Board Computers 486 - Pentium Pro
Passive Backplane 3-slot - 20-slot
Wall Mount/19" Rackmount Chassis
4/8/16 Ports Switch Box (PC/KB/Mouse)
AC PS 90 - 260V, DC PS +12V/+24V/-48V

. --. ----• ,_10;

.

~

1·BBB·RECORTEC

"'c:

-

Pentiumlsareglstered1rac:lemarkollnte1Corp.

AC I SYSTEMS
Western Region: 1-800-983- 1177
Eastern Reg ion: 1-800-886-2243

Call us and
find out

Fax: 1-650-428-0866
Fax: 1-617-938-8037

why!

~

-

•
•

•
•

• F ab r ic a 1: ion

I nd u s tri a l P C En c l os ures
T o w e r P C En c l os ur es
Rac krn o un t P C E n c l os ures
R ac k Sy s t e m s
R ac k mou nt A ccessories
R ac krn o unt Dri ve Enc l os ures
R e dund a n t N + 1 L oad S h a r i n g
Powe r Sy s te m s
l nd u strla l P S2/ATX Power S u pp li es

P h o n e: 1 800 255 0 2 67
FAX: 1 702 35 6 636 1
Em a il: info @s lige r.c o m
Int ernet : http://w ww.s li ge r.com
Pos ta l : 1 50 E . Greg Street # 1 05 Sparks. N evad a 8943 1

HotBytes No. 99

HotBytes No. 87
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En gi n e e ri ng • D es i g n

is the answer!

•

iD'
::I

http://www.recortec.com

Don't get
boxed in!

Vertical
Integration

g;
'<
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0
•

~

::c

Call for our Rack Mount PC
Product cata log

HotByt es No . 98

HotBytes No. 9 4
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.Equivalent viewing of a 14" CRT
· 800x600 resolution , 262K colors

0

CE
r.COJl i..1

m

RACK MOUNT TFT LCD DISPLAYS
. 12. 1" Active Matrix color TFT display
. Drawer. Panel, & 1 rack unit models

Full Line
CPU Card s:
386SX
Penllum® Pro

Creative Sound Blaster. Ultra DMA/33 IDE.
DiskDnChlp" Flash Disk. E' Key·· Function .
PICMG Standard Complied .

ICP ACQUIRE INC.
453 Ravendale Drive , #H Mountain View, CA 94043
TEL: 650-967-7168 FAX: 650-967-5492 www.icpacquire.com.tw
HotBytes No. 88
MARC H 19 9 8
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Network Hubs/Switches • Networking

Networking • Programmable Hardware

WHO SAYS??

"...All Network Monitors are
IBmGand Expensive."
Obviously ~;:::;:~JSi
They haven't
heard...

POCKETWatc•
Palmtop Protocol Analyzer

• All PC brands and operating sysfems
• Flawless PC booting and operation
• Mix PCs with PS/2 and serial mouse pons
• High-resolution video
• Tangle-praol PC cables

--

JlDlllllr§ ltiln<e JlD@W©Il" @ff

LANWatcli

Call Today! 800-724-8090 x17
Pl

I•

800-525-4727

800-642-8816

~Raritan

~

800-440-4832

800-547-5444

800-328-2261

~~~nc.

E-mail: soles@nnitan.com

Somenel, New Jersey
08873

Tel: 732·764-8886

RESELLER INQUIRIES INVITED

i1m. the JlDmillmm @lf Y®llllll" lEfaunrnll
for under Sl,500! ! !

~

~ 1/3'2.164.'8':87.com

FULL YEAR WARRANTY

G

PRECISION

9 H.tSSt'V'~rk, Inc.

F ive Central Street, Topsfie ld, MA 0 1983
(508) 887-6570 (phone)
(508) 887-6552 (fox)

http://www.guesswork.com
Emuil : info@guesswork.com

*1h.·wlctt Packard is a tra dcmurk !lf 1he llc\\ lctt Pack<ird Com an

HotBytes No. 97

HotBytes No. 95

,, ..

• Includes DOS, u
Illes~ flash Ille su
• 2 Serial Ports
• 24 Parallel 1/0 Lines • 32 _blt processor runs
• Watchdog Timer
386 protected mode
• 3 Counter/Timers
• Cgmplete COM1/COM2
• 3 free interrupt lines PC compatibility
• Battery-backed RTC • Use Borland Cor QulckBaslc

MOXA Async Server

m'c'fOSvstems
JCostnveffective
I'
T:
controllers for industry
1

H

~~

~~otf.

512K flash & DOS

+510-236-1151
~
+510-236-2999 fax
www.jkm icro.com .,,..

HotBytes No. 91

Remote Access environment allows remote users with access to
corporate LAN resource or local users with connections to remote
workgroups or Internet. MOXA Terminal Server and Multiport serial
board provide you with the best and alternative solutions.
MOXA
CN2100

MOXA

C320 •Tur6o

e 3 RS232/485s,

Multlport
Board

Asyncffermlnsl

• High speed serial ports •• 460.BK bps
• Expandability •• 8to 32 ports
• Drivers for all popular 0.S.
• APl·232 Library for Win32 SOK

• High speed serial ports·· 921.6K bps
• Speedy configuration setup -- in 5 minutes
• Easy software upgrade •· Flash ROM
• User Authentication and accounting -
RADIUS

Server

See MOXA at Ce81T'98 - Hannover, Germany, Booth G64(7) Hall 11, March 19·251998
~

~

®

c:::::J :><: ~

~ Moxa Technologies

www.moxa.com
524 Weddell Drive, Suite 1, Sunnyvale, CA 94089
Tel : (408) 734-2224
Fax: (408) 734-4442
E-mail: info_byteOmoui.com

HotBytes No. 96
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e
Low Cost C/C++ Development Kits for
20+ Low Cost 16·bil Controllers with
ADC , DAC, solenoid drivers, relays ,
PC·104, PCMCIA, LCD , DSP motion
control , 10 UARTs, 100 I/Os. Custom
board design. Save time and money!
HotBytes No. 90

60+ I/Os, RTC , LCD ,
PC MC IA, PC/104,
Solenoid Drivers

e

Netwoprk, 3 timers,
PWM , Watchdog
5 ch . 24·bit ADC,
11 ch. 12·bit ADC ,
4 ch . 12·bit DAC

- t------------4
ERN
r...-1
~

1724 Picasso Ave. Ste A

~r~3~~%i.~\~'oUSA

INC. Fax: 530·758·0181
tern@netcom .com
http://www.tern .com

Storage

Internet Services

Headache Free Web Hosting,
80 MB, $19.95 a Month
www.yourco m pany.com and unlimited

~:.mail

DID YOU KNOW?
YOUR OWN
WEB SITE
IS ONLY $19.9
A MONTH

from Yamaha

• g

4X2X6-flrst ever IDE INTERFACE in a CDRW.

4X RECORD 2X WRITE 6X READ
This is the mu/ti-function drive you've been
waiting for. Call TODAY for aggressive pricing!

1-800-221-6732
(4 0 4·586-9999)

http:!/order.interland .net
HotBytes No . 92

Web Hosting w ith lnterland is Different

A Message to Our Subscribers

There are over 40,000,000 people on the
Internet today that can order your goods or
services. If you make one sale or lead form
your website, it probably pays for itself for a
year or two. It's easy. We'll help you get started.

From time to time we make the BYTE subscriber list available to other companies whose
products or services would be of interest to our readers . We take great care
to screen these companies, choosing only those who are reputable. Furthermore,
subscriber names are made available for direct mail purposes only; telemarketing
calls are strictly prohibited.
Many BYTE subscribers appreciate this carefully managed program, and look
forward to receiving information of interest to them via the mail. Whi le we believe this
Information is of benefit to our subscribers, we firmly respect the w ishes of any
subscriber who does not want to receive promotional literature. Should you wish to
restrict the use of your name, please send your request (incl uding your magazine
mal ling label, name, address, and subscription account number) to:
BYTE Magazine
Subscriber Services
PO Box 555
Hightstown, NJ 08520

,

Isn't it time to find out more?
Basic Plan includes FrontPage support,
Secure Server, Fu ll CG I access , 80 MB
website storage and more.

Lan d •,Inc.

BYTE Magazine.
It's not for everyone

··i,,(\\
•••"!:,'
1•

r.tl•

htlp://www.inlerland.net Fax: 404-586-0001
HotBytes No. 100

Something Missing?
1993

1994

1995

1996

1997

,
1998

January

Check enclosed

Charge:

VISA

American Express

Mast erCard

Februa ry

Card#
Ma rch

Exp. Date

April
May

Name

June

Signature

July
August

First Name

September

Last Name

October
November

Address

December

Address
City

Specia l Issues
BGuKkFal'9l

Special Issues U.S. Delivery $3.00, Foreign Delivery S4.00· t 990 thru 1998 U.S. Delivery $6.50,Foreign Detivery S8.50,
Canada Et Mexico SJ.DO ·All issues prior to 1990 U5.Delivery S3.00,foreign Delivery $4.00. (Call for availability) These
prices include: postage (US), surface mail {foreign}.· Alt checks must be in U.S. funds and drawn on a U.S. bank. Please
~ ind ica te which issues you wou ld like by checking (v') the boxes. Send requ ests with
l.!.l.Il.!! paymentto: Back Issues, One Phoenix Mill Lane, Ptterborough, N.H. 03458, (603) 924-9281

State

Zip
A Division ofTheMcGrawHill Companies
MA R C H 199 8
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THE BUYER'S MART

...
r

A DIRECTORY OF PRODUCTS AN D SERV I CES
THE BUYER'S MART is a unique
classifi ed section organized by
product category to help readers
locate suppliers. Ads may have inquiry
numbers to aid readers request ing
information from advertisers.
AD FORMAT: Each ad w ill be
designed and typeset by BYTE. Do
NOT send logos or camera-ready
artwork. Advertisers should furn ish

typewritten copy. 2"x1 1h s" ad
can include headline (23 characters
maximum), descriptive text (300
characters is the maximum recom·
mended) plus company name,
add ress, telephone and fax number.
2"x2 S/e" ad has more space for
descriptive text (850 c haracters is
the maximum recommended).
DEADLINE: Ad copy is due

BAR CODE

Bar Code Headquarters

approximately 2 months prior to issue
RATES
(January 1998)
date. For example : November issue
l x rate
3J{rate
6xrate
12x rate
24xrate
closes on September 1 5. Send your
2"x11A,"
copy and payment to :
$960 $945 $930 $910 $815
TH E' BUYER'S MART,
BYTE magazine, 1 Phoenix Mi ll Lane,
2"x2 5/ 1"
Peterborough, NH 03 458.
For more information please call
$1,920 $1,890 $1 ,860 $ 1,825 $1 ,630
Vivian Bernier at '603-924-'9 281
00
•
•••••COLOR - Add$125 00 • • • • 00 •
or FA . 603 2.4~ 683 .

DATA RECOVERY

GEOGRAPHICAL SYSTEMS

We Can Save It!

A

All Platforms - All Storage Devices
Proprietary techniques so advanced we
rescue data others simply abandon.

• Complete Bar Code Readers from $299
• Portable Bar Code Readers from $759

..,,.

.

Restoring data since 1985

• Cordless Scanne rs from $595

1-800-440-1904

•Two way RF Terminal - $1095

415-883-4232

• Bar Code Labelin g Software for

A

?

Meas ur ing a ny o bject in pla n
p hot o, gra p hic - made easy.

~

SuperPlanimeter™
www.Aristo.d e
HotBYTEs No. 389

HotBYTEs No. 391

Windows - $295 DO S Version - $279

E

LENGTH?

-

DRIVES AVERS

• Laser Gun Reade rs from $549

R

CIRCUMFERENCE'?

• Bar Code Fonts for Windows/Mac - $199
• Di rect from Manufacturer

Worthington Data Solutions
800-345-4220
Phone: 408-458-9938 • Fax: 408-458-9964
In UK call 0800 393 213
In France call 0800 90 65 47
In Germany call 0130 8150 84
Rest of Europe call 353 1 6614 566
Website : www.barcodehq .com

•

- "'

•

Graphic from Scientific Endeavors

Expe rtise in virtually every operatin g system
& media storage device.
Emergency services with call s answered
24 hours a day. Call for a FRE E consultati on!

Stunning scientific graphics
http ://www.sciend.com

ONTRACK DATA RECOVERY

C, Fortran , VB libraries

Mpl s •LA• San Jose • DC• London• Tokyo• Stu tt ga rt
1-800-872-2599 • www.ontrack.com
HotBYTEs No. 385

HotBYTEs No. 397

HARDWARE
Don't pay thousands of Dollars! Download our

DO-IT-YOURSELF
•
•
•
•
•
•
•

Bar Code Reader Packages
Laser Scanner Packages
Portable Bar Code Readers
Bar Code Printing Software
Bar Code Labeling Software
Lasers, CCDs, Wands & Printers
Complete Line of Accessories

TIRAMISU.
We support DOS, WINDOWS, NOVELL and NTFS file systems
http://www.recovery.de
Email: data_ recovery @compuserve.com

EDUCATION

Comlx Computers Inc.
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HEWLETT-PACKARD
Buy 

CAD/CAM
CONTOURING MOTION CONTROL
F~~~! ~~~~;!!,?RT! $249
VERSION 3

VISA/MC
• Controls up to six step motors simultaneously.
• Linear and Circular In terpolation .
• New features to accommodate machine control.
• Easy-to -u se devic e driver. Super Manu al.
• CAD-CAM Inte rface available.
C-Orporation , 1422 Arnold Ave.

Ability Systems

http://www.abilitysystems.com

Ros~n. PA1900 112151657·4338
FAX: 12151557•1815
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Accredited Me mber. WorldAssociatio nof Univmities ondColl eg es
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E-mail: sates@dasher.com

HotBYTEs No. 387

• Thousands of students throughout U.S.

For a free catalog 1-800-767-AICS or

•-"'

PO Box 131269 Birmingham. AL35213-6269
Phone: (205) 263-4747 Fax: (205) 263-1 106
(800) 638-4833

MIS and more

• Follows ACM/IEEE guidelines

DeskJet
Draft/Master
DeslgnJet

Ted Da sher & Associates

• New courses in Java, Networking, HTML,

• Approved by more than 275 companies

Trade

We specialize in Demo & Refurbished Equipment
HP 9000 Workstations and Vectras also Available

• Object oriented B.S. program

·~-

Sell 

LaserJ et
Col orpro
Draftpro
Rugged writer
El etrostati c Plotters

• DISTANCE EDUCATION

li -,

Chino, CA 91710

HotBYTEs No. 398

• Earn B.S. and M.S. in Computer Science

HotBYTEs No. 382
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AMERICAN INSTITUTE
FOR COMPUTER SCIENCES
Phone 817-571-9015 • Fax 817-685-6232
2190 Regal Parkway • Euless, Texas 76040

.
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1-888-JJCOMIX
http:/ /www.33COMIX.com

The Virtual Data Recovery Company

30-Day Money Back Guarantee

...

• ATIATX File Server Chassis •
• Rackmount Chassis •
• SCSI/RAID Enclosure •
• CD-ROM Tower •
• DataCarrler (Removable HOD Rack) •

Data Recovery Software
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THE BUYER'S MART

A DIRECTORY OF PRODUCTS AND SERVICES

SECURITY

INTERNET

NETDBC

windows nt - linux
reporting tool from www
connect your database to www
dynamic and static variables
wizard configuration
www.fastflow.com
info @fastflow.com
demo and downloads avai lable on-site

VT Protect
f -

SECURE SOFTWARE LICENSING
FOR PIRACY PREVENTION!

•

Incorporates a unique Madaptive· fingerprint technology that

HotBYTEs No. 399

'

in hours, nol days!

From time to time we make

Supports customizeable licensing security and support tor

INTERNET PRESENCE
Virtual Web Hosting•

the BYTE subscriber list

multi-channel distribution and selling stralegles.
An individual, node locked password gene rated with

3-T3 Connections!

available to other companies

VT Protect Administrator converts trialware to a lull
single user product, cutting sales time and reducing

Download VT Protect Today!

$19.97/mo.

WWW.VTP ROTECT.COM

choosing only those who are
HotBYTEs No. 396

PROGRAMMERS' TOOLS

reputable. Furthermore,

High-Speed xBASE Engine...

available for direct mail

Analog/Digital Simulation!!
•
•
•
•
•
•

clienUserver, ActiveX controls & visual report writer!

FREE 30 day test drive!
Call Sequiter Software Inc. for details
or visit us on the web at www.sequiter.com

Windows, NT, DOS
Power Mac, Maclnlosh
lsSP1CE4 Real Tim e SP IC E
Mixed Mode Slmulatlon
Schematic Entry
New AHDL Model Ing KUii

•
•
•
•

calls are strictly prohibited.
Many BYTE subscribers

1n tusoft

appreciate this carefully
managed program, and look

Call for your Free Demo and information kit.

forward to receiving

HotBYTEs No. 384
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SECURITY

information of interest to

TRANSLATION SOFTWARE

THE ULTIMATE SOFTWARE SECURITY

them via the mail. While we

Word Translator for Windows

•
•
•
•
•

STOPCOPY family - UNCOPIABLE copy protection
STOPVIEW software encryption
NETLIMIT network license metering
DOS, Windows (3.X , 95, NT), Mac, OS/2, support
Machine Tie, Internet Protection, CD -ROM Protection ,
Serialization , Date & Execution Limitation , Registration,
Remote Aulhenlication, Concurrent User Limllallon
• Our products destroy ALL of our competition

• Hot·key translation of wards, phrases & documents
fromwithi riyou1wmd-processororDTPprogro m;
• Hugerange of languages incoding Eosl &Wesl
European, Srnrdroliln, lotin Americon &Slavic;
•User-defined dictionary - add your own enhies;
•Prices start at only USS60 - coll, lox or email for deloil11

believe this information is of
-~

benefit to our subscribers,
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- •
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CREATIVE TECHNOLOGY (ctsales@net·shopper.co.uk)
Europe: Tel +44 1889567160 • Fax +44 1889 563548
US: Tel 303 329 87 16
•Fax 3033881521

BBi Computer Syst ems, Inc.
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~
'--~~~h_n_p://w_w_w._n•_t-_sh_ap_p_er_.co_.u_k_/1_ra_n_s~~~_J
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14105 Heritage Lane . Silver Spring, MD 20906

800/TRY-ABSI • 800/879·2224 • 3011871-1094 • FAX: 301 /460·7545
E-mal l: bbi@bbics.com • Web : http:// www.bblcs.com
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YOUR AD HERE

CRYPKfY SOfTWARf umslNG mnM

Add Color Impact
to Your Ad

..·

..
..
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in The Buyer's Mart.
For rates and details to
start or upgrade your
advertising,
call Vivian Bernier
today at

603-924-9281
Fax:603-924-2683

(403) 158·6100 • lax: (403 )158·6101

INTERNET: crypkey@kenonic.com
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we firmly respect the wishes
of any subscriber who does
not want to receive
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promotional literature.
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Should you wish to restrict
the use of your name, please
send your request (including
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your magazine mailing label,
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Subscriber Services
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PO Box 555
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Hightstown, NJ 08520
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BYTE Magazme
// 's 110/ f01 eve1 yone

HotBYTEs No. 390

Enter HotBYTEs number at www.byte.com/hotbytes/

•

purposes only; telemarketing

Model Libraries, AF, Power
More Than 5000 parts
Waveform Ana lysis
Full SPICE programs
starting at $95. Complete
sysle m s, $595-$2595

P.O. Box 71 0 San Pedro, CA 90733·0710
•
(310)833-0710, FAX (31 0)833·9658

FAX 403 436-2999

http://www.ke nonic .com/crypkey.him
Kenonic Controls Lid. Calgary,Canada

subscriber names are made

SIMULATION SOFTWARE

For C, C++, VB, Delphi and Java programmers. Get
multi-user compatibil ity with FoxPro, Clipper and
dBASE file s. CodeBase is portable between DOS,
Windows, UNIX, Mac and OS/2! Includes unlimited

"Software Protection with NO hard ware lock an d NO disk key"
CrypKey is sollware copy protection that is:
• completely secure from any disk copy program
• perlect lor CD·ROM or INTERNET distribution!
• cost effective, user friendly, and 100% guaranteed
to satisly!
CrypKey can increase your sollware sales:
• upsell options and levels of your software
• lease or demo your software by runs or time
• enable or upgrade your customers instantly
by phone , lax or E-mail!
New! unique Ready-To -Try feature upon install allows 1 lrial
period only per customer. New! unique Add ·On feature 
add more options, levels, runs or time to existing licenses.
New! CrypKey Instant-protects in just 5 minules with no
source code changes .
CrypKey is completely compatible with MS·DOS,
MS-Windows 3.x, Win32s, Win95, Win95B/FAT-32, Win NT,
and manages network licenses on all Novell and Microsoft
operating system based networks.
CrypKey Instant is Ready-To·Try.
FREE tor 30 days on our web site:

would be of interest to our
to screen these companies,

RESELLERS Welcome

HotBYTEs No. 393

HotBYTEs No. 386

whose products or services
readers. We take great care

(888) 842-8323 / (508) 647-0464

(800) 808-9241 I FREE "web " Page

Phone 403 437 ·2410

..

licensing headaches .

www.YourNome.com

http://PI CK.N ET

..

provides secu rity which is second to none In the industry!
Single tool allows admi nistration of multiple products on
Windows and UNIX platforms with full inlegration measured
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ADVERTISER CONTACT INFORMATION
To order products or request free information,

,

call advertisers directly or use HotBYTES.
Let them know you saw it in BYTE!
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Lori Silverstein, Eastern Regional Sales Director
921 Eastwind Drive, Suite 118, Westerville, OH 43081
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Hardware
Notebooks aplenty, 3-D tools, multi-Pentium servers, VPNs
for rent, and an NT-based video-editing workstation.
PREVIEW

Graphics Cards
3-D Gets a Dose
of Reality

Toshiba Satellite Pro
480CDT

$3999

Enter HotBYTEs
No.1053.

Toshiba Computer
Systems Division
Irvine, CA
800-334-3445
http://www.computers
.toshiba.com.

APortable for the Real World
otebook vendors are vying for your attention with ultrathin or
ultralight laptops, tiny subnotebooks, or portables with bril
liant 14-inch screens. While Toshiba's Satellite Pro 480CDT is
none of those things, it is a safe, competent choice.
Starting at $3999, the 480CDT comes with a 233-MHz Pentium
with MMX. It also has a 256-KB Level 2 cache and 32 MB of EDO
RAM (expandable to 160 MB) . The unit's 12.1-inch 800 x 600
TFT active-matrix color LCD has a narrow viewing angle but is a
very capable screen.With two excellent built-in stereo speakers,
the 480CDT becomes a competent multimedia machine. USB,
parallel, serial, and infrared ports, as well as a 240-pin connector
for port replication , offer the functionality a portable needs. Con
nections for SVGA video, PS/2 mouse, microphone, headphone,
in-line jacks, and cellular round out the system's list of standard
interfaces.
The unit measures 11 .9 inches wide by 9.4 inches deep by 2
inches high and weighs 6.9 pounds, a workable size for use in a
business-class airplane seat. Its case is sturdy, although it has a
number of small plastic doors and hinges that seem prone to break
ing. A 3.82-GB hard drive is standard, along with a 1OX CD-ROM
drive;like other Toshiba laptops, it has no internal floppy, but it does
come with an external drive.
Until vendors find the ideal, next-generation form factor for lap
tops, a system like the Toshiba Satellite Pro 480CDT is an excel
lent choice for a complete, midrange portable. - Jason K. Krause

N
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NUMBER NINE'S 9FX REALITY 334
graphics accelerator is a midrange
($129) add -in card with a full set
of 3- D features and 64-bit 2-D
graphics accele ration . Th e ca rd
works with PCI or systems built
around Intel's l.X440 AGP chip set.
Th e card , which comes equipped
with 4 MB of 100- MHz SGRAM
graphics memo ry, delivers MIP
mapping, trilin ear f iltering, per
spective correction, and Z-buffer
ing, as well as other 3-D rendering
capabilities. It supports Windows
NT's dual -m onitor environm ent
and includes Number Nine's Hawk
Eye displ ay-co ntro l utility for
adjusting image quality.

station but don't need peripherals
aimed at animation or MCAD.

Contact: Sun Microsystems,
Menlo Park, CA,
650-960-1300;
http://www.sun. com.
Enter HotBYTEs No. 1019.

Notebooks
If Kate Moss
Were a Notebook
THINISIN, ANDNEC'sVERSA 5080, AT4.9
pounds and 1.5 inches thick, is a
power user's f ull -featured laptop
with a waifish form factor. The new

Contact: Number Nine Visua l
Technology, Lexington, MA,
800-438-6463 or
61 7-674-0009;
http://www.nine.com.
Enter HotBYTEs No. 1012.

Spare System
Sun Workstations
for Less
NOT ALL HIGH-END APPLICATIONS DEMAND
ultrahigh -en d workstations. Sun's
new Ultra 5, priced under $5000, is
a 270-M Hz Ult raS PARC Iii-base d
system. It comes with 64to 512 MB
ofECC RAM, a4-GB disk drive, three
PCI 1/0 slots (33-M Hz, 32-bit), and
8-b it integrated grap hics; 24-bit
graphics add-insare also ava ilable.
This midra nge workstation t argets
applications like software devel
opment, finance, databases, or dig
ital-content creation-applications
tha t dema nd t he speed of a work

Versa has a 233-M Hz Pent ium with
MMX mobile processor from Intel
and comes with a 12.1-inch SVGA
TFT or a 13.3-inch XGA TFT screen,
up to 4 GB of hard drive space, 20X
CD-ROM drive, and 16to 144MB of
RAM. Prices start at $3700.

Contact: NEC Computer
Systems, Mountain View, CA,
650-528-6000;
http://www.nee.com.
Enter HotBYTEs No. 1008.

A Desktop in a Laptop
THE LINE BETWEEN PORTABLES ANDDESKTOP
systems is blurred by mach ines like
Toshiba's Tecra 550CDT. For around
$4000, this laptop offers desktop
features like a 266-MHz Pentium
with MMX, 3.83 -GB hard drive, up
to 160 MB of EDO RAM, and 4 MB
MARCH
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Hardware

ofSGRAM video memory. It runs for
an estimated 3.5 hours on battery
and has ahot-swappable secondary
2-GB hard drive, plus a voice/fax/
data K56Flex modem for demand
ing use on the road.

between $2399 and $2999, it has a
full 15.1-mm horizontal key travel,
large enough for touch-typists to
be comfortable, and includes an
external floppy drive and up to 1.6
GB of hard drive space.

Contact: Toshiba America
Information Systems, Irvine, CA,
714-5 83-3000;
http://www.computers
.toshiba.com.

Contact: Nimantics, Tustin, CA,
888-664-6268 or
714-440-8164;
http://www. nimantics.com.
Enter HotBYTEs No. 1011.

Enter HotBYTEs No. 1009.

Monitors
Unobtrusive LCD
Monitor
VIEWSONIC'S 15-INCH LCD MONITOR, THE
VPA 150 ViewPanel ($2450). can
displayfull 8.5x 11-inch pages. Its
viewing area is comparable in

height to a 21-inch CRT monitor,
but the unit has a mere 6.7- inch
profile, 12.8-pound weight, and 40
watt power consumption. It has a
resolution of 1024 x 768 and a
refresh rate of 75 Hz.

Contact: ViewSonic, Walnut,
CA, 800-888-8583 or
909-869-7976;
http: //www.viewsonic.com.
Enter HotBYTEs No. 1007.

Subnotebooks
Big CPUs Come
in Small Packages
NIMANTICS' PERSONA T- 150 ISPOSSIBLY
the most powerful subnotebook
available today.A 150-MHz Pentium
processor with MMX, an 8.4-inch
TFT active-matrix color screen, and
up to 80 MB of EDO RAM make the
2-pound system afunctional alter
native to full-size notebooks.Priced
154 BYTE MARCH1998

The Little Notebook
That Can
SMALL ENOUGH TO FIT IN ABRIEFCASE OR
purse, Hitachi's Vision Book Travel
er is as powerful as some full-size
notebooks. Its CPU is the mobile
133-MHz Pentium processor with
MMX. The notebook weighs 2.7
pounds and measures 9.2 inches
wide by 6.8 inches deep by 1.3 inch
es high. The 8.4-inch TFT active
matrixscreen is wide enough to dis
play a standard word processor
page. With 8 to 40 MB of RAM, 1
GB hard drive, and external floppy,
it has sufficient storage for portable
computing, although no CD-ROM
drive is currently available.

Contact: Hitachi PC (USA),
Milpitas, CA, 800-555-6820
or 408-321 -5000;
http: //www. hitachipc.com.
Enter HotBYTEs No. 1010.

Servers
It's Raining CPUs
NCR HAS LINKED TWO FOUR-PROCESSOR
boards to give its World Mark 4380
the strength of eight Pentium Pro
processors.The server is capable of

hosting large-scale electronic com
merce and Internet applications, a
data warehouse, or a thin client
environment. Prices range from
$17,900 to $60,000. It is based on
the 200-MHz Pentium Pro with 512
KB or 1 MB of cache per CPU. The
system comes loaded with Win
dows NT and NCR's SMP Utilization
Manager for consolidating it with
other NT servers.

619-932-5500;
http://www.artecon.com.
Enter HotBYTEs No. 1013.

Entry-Level LAN
Storage
STORAGE DIMENSIONS' 9. 1-GB, 7200
rpm RAID Pro disk drives afford a PC
LAN up to 45.5 GB of fault-toler

Contact: NCR, Dayton, OH,
800-225-5627 or
937-445-5000;
http://www.ncr.com.
Enter HotBYTEs No. 1006.

Give Your Server
a Free Hand
THE MICRON MV5000120 SERVER, BUILT
around Intel's MB440LXserverplat
form with the i960 RD 1/0 proces
sor and dual Symbios Logic PCI
Ultra SCSI controllers, offers en
hanced processing power by off
loading 1/0 and RAID functions
from the host processor. This leaves
the Pentium II CPU free to handle
your high-end server applications.
A base configuration comes with a
single Pentium II (a dual-processor
model is also available), 2-GB Ultra
Wide SCSl-3 hot-swappable SCA
hard drives, and 32 MB of ECC
SD RAM. Price is $5059.

Contact: Micron Electronics,
Nampa, ID, 800-776-4518 or
208-898-3434;
http://www.micronpc.com.
Enter HotBYTEs No. 1069.

RAID

Keep Your
Backup Covered
ARTECON'SLYNxARRAY NOW GIVES ENTER
prise networks up to 162 GB of
backup RAID protection with 18
GB hot-swappable drives. These
new drives employ IBM's magne
toresistive-extended head tech
nology, giving them a 3.5-inch form
factor. A 162-GB system with nine
18-GB disks is $64,995. LynxArray
RAID systems are also available with
9-GB or 4-GB drives.

Contact: Artecon, Carlsbad, CA,

ant storage with up to 64 MB of
cache. It has a footprint the size of
a legal pad and is only 6 inches high.
Prices start at $7818.

Contact: Storage Dimensions,
Milpitas, CA, 408-954-0710;
http://www.storagedimensions
.com.
Enter HotBYTEs No. 1071.

Scanners
Scanning Made Easy
THE HP SCANJET 5100C COLOR SCAN NER
reduces the scanning learning curve
by automaticallysharpening, adjust
ing, and tweaking anything you
input. The unit costs $299 and
includes Hewlett-Packard's Intelli
gent Scanning Technology, which
adjusts the resolution for different
individual elements on a page, like
text, photos, line art, or logos, while
automatically realigning images if
they are scanned at an odd angle.

Contact: Hewlett-Packard,
Palo Alto, CA, 800-527-3753
or650-857-1501;
http://www.hp.com.
Enter HotBYTEs No. 1014.

Mice
Mice Have
Feelings, Too
THE FEELIT MOUSE ($ 139) SIMULATES
what it might feel like if your user
interface had a three-dimension
al, tactile surface. It pushes back
at http://www.byte.com/hotbytes/

Software
against your hand to approximate
the sensation of textured back
grounds, the weight of a folder as
you drag it across the screen, or your
cursor bumping into the edge of
the user interface. The Feelit mouse
is already integrated into Windows
95 and allows you to customize
how you want your desktop inter
face to feel. The software API is
available for programmers who
want to develop custom sensations
for applications.

Contact: Immersion,
Sanjose, CA, 408-467-1900;
http://www. force-feedback
.com/feelit!feelit.html.
Enter HotBYTEs No. 1018.

PCI Host Adapter
The Fibre Channel
Expressway
THE ExPRESSPCI FC ($995) IS A64-BIT
PCI bus Fibre Channel adapter with
the ability to host up to 126 devices

put of 100-MBps and 10,0001/0 per
second.

Contact: Hewlett-Packard,
Palo Alto, CA, 800-537-3753
or650-857-1501;
http://www.hp.com.

The Road
to Bandwidthville
MATROX' SlATEST 1008ASE-lX REPEATER
hubs extend LAN capabilities with
Fast Ethernet integration and up to
144 ports in a stackable architec
ture. The Fast Hub 8 ($499), Fast
Hub 16 ($899), and Fast Hub 24
($ 1299) offer 8, 16, and 24 ports.
An MDI uplink port on each hub
connects additional repeater hubs
or switches, so you don't have to
waste a port when adding a new
hub to your network.

Contact: Matrox, Dorval,
Quebec, Canada,
800-837-3611 or
514-969-6080;
http://www.matrox.com.

Ubiquitous Network
Connection
You MAY KNOW THAT IT'S POSSIBLE TO RUN
a network over the same wires that
bring electricity to your toaster.
lntelogis' Passport is a file/printer
sharing system thattakesadvantage
of this possibility, delivering 350
Kbps throughput to small offices or

Contact: Atta Technology,
Amherst, NY, 716-691-1999;
http://www.attotech.com.
Enter HotBYTEs No. 1070.

Networking
Fibre Channel
Controllers
BY COMBINING 64-BIT PCI WITH ITSOWN
Tachyonic architecture, Hewlett
Packard has made the Tachlite IC
($ 150) an affordable Fibre Channel
controller for building mass-stor
age systems. It provides through-

www.byte.com
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Work Flow

Make Work-Flow
Work for You

month, with local dial access for $3
per hour or ata negotiated flat rate.

Contact: AT&T,
800 -831 -5259;
http://www.att.net/worldnet.
Enter HotBYTEs No. 1021.

Enter HotBYTEs No. 101 7.

Enter HotBYTEs No. 1015.

on an arbitrated loop. Designed for
1/0-and data-intensive applications,
the Exp ressPCI FC provides full
duplex 1.06-gigabit Fibre Channel
performance, Atto says. The card has
Media Interface Adapter-compliant
ports for quick connections to cop
per cabling and fiber-optic cables.

SOFTWARE

What's New

homes th at need simple network
ing. Just plug one end of the unit
into a parallel port and the other into
the wall, install lntelogis' client soft
ware, and you can see workgroup
networks through Windows Explor
er.Prices for Passport products range
from $49.99 to $239.99.

Contact: Intelogis, American
Fork, UT, 888-756-5199or
801-756-5199;
http://www.intelogis.com.
Enter HotBYTEs No. 101 6.

INTE MPO, JETFORM'SWORKFLOW/ELEC
tronic-forms solution for native
Windows, HTML, and Java-based
clients, can reduce the time and
expenses associated with tradition
ally paper-bound processes such as
purchase requests, invoices, and
expense reports. It now supports
Microsoft Exchange Server 5.5 and
messaging systems such as Lotus
Notes, cc:Mail, SMTP/POP3, and
Microsoft Mail systems. InTempo
includes design tools that let users
build applications graphically, plus
time-based controls to improve
expediency. The server component
runs on NT. Prices vary depending
on how manyparticipantsyou have,
but you can expect to pay $20,000
for 100 users.

Work in Your
Underwear
WORKING AT HOME OUGHT TO BE AVIABLE
alternative to working in the office.
Remote DeskLink from Traveling
Software, priced under $50, au to
matically configures your home
PC's modem and network devices
for remote communications. The
software supports TCP/IP or IPX
networks and Windows 95 Dial-Up
Networking for remote access to a
PC at the office.

Contact: Traveling Software,
Bothell, WA, 800-343-8080 or
425-483-8088;
http://www.travsoft.com.
Enter HotBYTEs No. 1022.

Contact:JetForm, Ottawa,
·
Ontario, Canada, 800-JET
FORM or613-230-3676;
E-Z
http://www.jetform.com.

3-D Drawing
3-D

Enter HotBYTEs No. 1020.

Networking
Rent a Virtual
Private Network
END-TO-END SERVICE GUARANTEES, AHIGH
performa nee IP backbone, and cus
tomer service support is more than
many people expect of their net
works, but that is what AT&T promis
es with the World Net Virtual Pri
vate Network. It's aservice offering
aVPN based on AT&T'sown IP back
bone, which can add frame relay
networks, intra nets, and extranets
to your corporate LAN. The com
pany claims the backbone is engi
neered for 99.7 percent network
uptime, with dial-up access for
remote users and planned interna
tion al access from 35 countries.
AT&T says it will offer guaranteed
service to subscribers in 1998.
Charges range from $103 for a 16
Kbps connection to $2366for1024
Kbps managed connections per

35PACE PU BLISHER ($ 129) ISA NEW
ENTRY-level desktop tool designed
for novice users to create 3-D
images and animations. It has a
simple drag-and-drop interface.
The package includes templates
with over 1000 predrawn objects
and textures and can create shad
ows, reflections, fog, and other
effects autpmatically. It offers 3
D VRML support; can automati
cally create animated GIF, VRML,
and Java applets; and can handle
video, JPG, BMP, and TGA files.

Contact: Template Graphics
Software, San Diego, CA,
619-457-5359;
http://www.tgs.com.
Enter HotBYTEs No. 1023.
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Bryce Gets Animated
BRYCE 30, FORMERLY A3-0 IMAGE CRE
ation tool for two-dimensional print
media, has been refurbished by
MetaCreations as a 3-0 animation
tool for QuickTime or AVI formats.
Bryce 30 costs $299 and gives ani

Software
mators tools for creating lighting
and textures, plus updated atmos
phericeffects like rainbows thatsim
ulate actual water vapor refraction,
volumetric properties for more real
istic atmospheres, and random star
pattern generation.

Carpinteria, CA,
805-566-6200; http://www
.metacreations. com.
Enter HotBYTEs No. 1024.

Contact: MetaCreations,

GoldMine 4.0 Digs
Into SOL and dBase
To MEET THE NEEDS OF DISTRIBUTED AND
heterogeneous workgroup envi
ronments, version 4.0 of the Gold
Mine contact manager adds a new
client/server for SOL databases
($1400) . There's also a new dBase
IV version of the product ($295 to
$895) . GoldMine can now com
municate with any data source that
is 32-bit OOBC-compli ant. To

Digital Studio
$100,000

Enter HotBYTEs

No.

1005.

Softimage
Montreal, Quebec, Canada
800-576-3846
514-845-1636
http ://www.softimage.com

Professional Video Editing
at a Professional Price
ilicon Graphics (SGI) and other companies have been break
ing the wall between professional-level, purpose-built video
post-production equipment and desktop systems for several years.
Now, with its long-awaited Digital Studio (DS) , Softimage has
demolished more of that wall, moving top-quality video post-pro
duction to Windows NT workstations.
Softimage, now a subsidiary of Microsoft, has long been an SGI
staple. The first and only machine DS currently ships on is a dual
Pentium 11/300-based modified Intergraph StudioZ video-editing
workstation running Windows NT 4.0. The developers claim the
program code is extremely portable, so an SGI version might yet
be on the horizon, but they also proudly tout how much performance
they've wrung out of MMX instructions. It is clearly an NT-friendly
application, with resizable panes and standard Windows tools.
At the rollout we saw full-resolution elements of a commercial re
edited, composited, color-corrected, remixed,and played back. Many
steps were done nearly in real time, with none taking more than 30
seconds, even on BO-frame sequences. However, DS doesn't include
Softimage 3D, the company's flagship 3-D animation package, and
it leaves out any morphing tools.
This first version of DS, fully integrated, installed on-site, and
with the computer, is $100,000. Yet the price compares well with
top-end compositing and D-1 on-line editing systems.
Time will tell how large Digital Studio's market in Hollywood is.
But ifthe product's price comes way down, it could eventually com
pete with packages like Adobe Premiere in the news-gathering,
corporate communications, and semiprofessional video markets.

S

-Alex Pournelle
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accommodate distributed network
users, it has IP-to-IP con nections
for Internet replication, and it sup
ports multiple, distributed SOL
databases and POP3 messaging.

818-703-8436;
http://www.emblaze.com.
Enter HotBYTEs No. 1027.

;

Security

,". -:

Catch Hackers
in the Act
AUDIT TRAILS ARE AGOOD WAY TO IDENTIFY
illegal activity on a network, but they
often waste disk space, are rarely uti
lized, and alert users to an intruder
only afte r he has already gone.
Intruder Alert 3.0 watches audit
trails and informs network admi n
istrators in rea l time of illega l activ
ity. It can detect over 100 illegal
operations with no co nfiguration
necessary, and detects many more
once basic parameters are set. The
software deletes unsuspicioustrails
automatically.

Contact: Axent Technologies,
Rockville, MD, 301-25 8
5043; http://www.axent.com.

Contact: GoldMine Software,
Pacific Palisades, CA, 800-65 4
3526 or 3 10-454-6800;
http://www.goldminesw.com.

Enter HotBYTEs No. 1031.

Enter HotBYTEs No. 1025.

SAFEGATE 1.1 ($2000 TO $9000) PRO
tects your network gateway(s)
from Java applets, OLL and EXE
files, or ActiveX components that
fail to meet corporate security poli
cies. It works on the fly and can ver
ify digital signatures in ActiveX
components.

Cut Download Time
GEO PUBLI SHING CLAIMS ITS EMB LAZE
WebCharger can compress 16- or
24-bit full-color images up to 400
percent more than JPEG can. Web
Charger is JPEG-compatible, but it
compresses a file before JPEG com
pression occurs. It defines areas in
an imag e that can be compressed
and those that should be untouched.
The program won't degrade image
quality, Geo says. It works with any
GIF, BMP, JPEG, or PICT file.

Contact: Geo Publishing,
Woodland Hills, CA,
800-576-7751 or

Gat~way

Guardian

Contact: Security-7, Boston,
MA, 617-753-7380;
http://www.security7.com.
Enter HotBYTEs No. 1032.

. on-Li~~ Analysis-~~
A Reporting Tool
with Less Baggage
APERIO ISAN OLAP REPORTING TOOLBUILT
from the ground up with noclient
side software. It resides on a Unix
at http://www.byte.com/hotbytes/

Software
or NT server and automatically
turns queries to a database into
HTML forms and sends them out to
desktop Web browsers. The pro
gram can access reports and infor
mation from other programs like
SAP R/3 or Crystal Reports (you can
launch Aperio inside their client

software). And because it treats
reports like a Web page, you can
bookmark reports, and you can drill
down and then press your brows
er's Back button to undo an analy
sis. Aperio includes features for
generating reports automatically.
It is designed with a central man-

Software Updates
Cosmo Code is one of the most powerful Java programming tools
around, but it has been limited by the fact that you need an SGI work
station to use it. With version 2.5 ($345), not only does it run on Win
dows 95 and Windows NT PCs, but it includes the latest JDK 1.1.4, a
drag-and-drop WYSIWYG interface, and support for all JDK 1.1 lay
out styles and managers. It also comes with the Rogue Wave compo
nentsJTools 2.0, JWidgets 3.0, and JCharts.

Contact: Silicon Graphics Computer Systems, Mountain
View, CA, 800-800-7441 or650-960-1980;
http://www.sgi.com.
Enter HotBYTEs No. 1033.
Inferno 2.0 makes hand-held devices into networked computer sys
tems. The OS fits itself and an application in 1.5 MB of memory so it
can run on wireless phones, personal digital assistants, or intelligent
set-top boxes. The latest Inferno Developer's Kit, version 2.0 ($150),
includes support for Sun's Personal Java programming language, a
subset of the Java language designed for network-enabled mobile
products. This latest release is compatible with soft modem tech
nology, eliminating the need for hardware modems. Basic programs
can run with as little as 512 KB of RAM and 256 KB of ROM.

agement interface for governing
access to reports. Aperio is priced
at $20,000 for two concurrent users
doing actual queries to the data
base and an unlimited number of
users simply viewing reports. An
unrestricted license is $400,000.

Contact: Influence Software,
Sunnyvale, CA, 408-617-0268;
http://www.in fluencesw.com.
Enter HotBYTEs No. 1067.

Internet
Instant Internet:
Just Add LAN
BAY NETWORKS' INSTANTINTERNETl 00
connects a whole small-office LAN
with either analog or ISDN access to
the Internet through a single dial
up account at asingle IP address.The
Instant lnternet100 package, a
scaled-down version of the Instant
Internet 400, ships with the choice
of three connectivity and price
options: 33.6-Kbps analog modem
($750); 56-Kbps analog modem
($950); and 128-Kbps ISDN con
nection ($950).

Contact: Lucent Technologies, Murray Hill, NJ,
888-582-3688; http://www.lucent.com/inferno/.

Contact: Bay Networks,
Santa Clara, CA,
408-988-2400;
http ://www.baynetworks.com.

Enter HotBYTEs No. 1034.

Enter HotBYTEs No. 1026.

netViz creates illustrations representing physical and logical views
of assets across an organization. The program turns abstract data
types into comprehensible graphics. Not just a drawing tool, it can
access spreadsheets and SOL databases with ODBC drivers. The lat
est release, netViz 3.0, costs $595 and includes new database inter
facing and publishing capabilities, plus a library of over 3000 sym
bols. You use a drag-and-drop interface for creating representations.

Contact: netViz, Rockville , MD, 301-258-5087;
http://www.netviz.com.
Enter HotBYTEs No. 1035.
SmartStream 5.0 (about$60,000 per module) isa comprehensive suite
of business application modules for financial, procurement, human
resource, and decision-support applications. It provides Java applets
within each module, including employee self-service human resource
apps and Web-based procurement forms.Each module has its own set
of APls for cross-platform capabilities. The latest release is Microsoft
BackOffice-compliant. It comes with applications for supplies man
agement, and it has asystem verification tool for locating bottlenecks.

Contact: Geac Computer Systems, Atlanta, GA,
404-239-2000; http://www.smartstream.geac.com.
Enter HotBYTEs No. 1036.

www.byte.com

What's New

Programming
Take JavaScript
Beyond Browsers
BY MERGING ITS SCRIPTE ASE SCRIPTING
language with JavaScript, Nombas'
ScriptEase: Integration SDK ($995)
makes it possible to integrate
JavaScript into all classes of soft
ware and embedded systems. The
development kit enables program
mers to quickly incorporate a fully
functional scripting language
interpreter into anyC or C++ appli
cation, the company says. It works
with the major C/C++ compilers.

The package includes 200 sample
wrapper functions and 80API func
tions. The SDK is compliant with
ECMAScript. A "pure" Java version
is planned for this year.

3-D Graphics

Contact: Nombas, Medford,
MA, 781-391-6595;
http://www.nombas.com.

Taking Advantage
of 3-D

Making Visual Basic
More Intuitive

3-D GRAPHICSARE COOL TO LOOK AT, BUT
can they make you more produc
tive?VisiDrive is a visual file man
ager that offers a three-dimen
sional user interface for navigating
and managing files on your desk
top. You can view multiple direc
tories, subdirectories, and files
simultaneously, making it easier to
find folders without scouring
through scads of windows or
scrollin g through traditional two
dimensional views of your files.

VISUAL BASIC CREATES INTUITIVE APPLICA
tio n interfaces, and Apex's True
DB List Pro 5.0 ($179.95) add-on
promises to extend that capability.
It features styles that mimic popu
lar Windows applications, and it
offers newly invented styles, flex
ible data modes, data-sensitive
object color and font control, and
ahost of new fonts, templates, lay
outs, display types, search capabil
ities, and graphics.

Enter HotBYTEs No. 1030.

Contact: S3, Santa Clara, CA,
408-588-8000;
http://www.s3.com.

Contact: Apex Software,
Pittsburgh, PA, 800-858-2739
or 412-681-4343;
http://www.apexsc.com.

Enter HotBYTEs No. 1068.

Enter HotBYTEs No. 1029.
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Advances and Retreats
in Computing

Get

to the Point

oice mail wastes a
huge amount of ev
erybody's time. The
main problem is people who
hem and haw. Rather than

V

0)

c
·

1 58

BYTE

leaving a brief, clear message,
they ramble, they hesitate,
they talk in circles.
A new product from Zapff
Telephonies solves the prob-

!em. Called "Get To The
Point" (GTTP), it can be add
ed to any voice-mail system.
Zapff's researchers have ac
cumulated data on the types

things
wasters utter
when they leave pointless
phone messages. Zapff then
used this data to give GTTP
a highly specialized voice
recognition capability. When
ever a caller starts rambling,
GTTP quickly emits a noise
that sounds like a referee 's
whistle, and then a voice cuts
in on the message and says,
"Get to the point. You have 10
seconds." Ten seconds later,
GTTP terminates the connec
tion. Anything said prior to
the warning is discarded, and
an antiredundancy circuit dis
connects the call if the same
person calls again within the
next 12 hours.
Tests indicate that if GTTP
were installed in every cur
rent voice-mail system, it
would free up nearly as much
phone bandwidth as has been
soaked up in the past decade
by fax machines and Internet
connections combined.

The mouse-pad recycling industry is now kaput. Hand·To·Mouse,
Inc., the San Jose-based animal-breeding laboratory that was the
lone supplier of the raw materials used in the mouse-pad recycling
industry, has closed its doors.
Hand·To·Mouse's Soothe·a·Mouse was t he f irst computer acces·
sory to be made from an actual animal carcass. It inspired fanatic,
albeit not universal, acclaim. Those who liked it loved it, fondly
caressing their little Soothe·a·Mouses all day long.
The company also did well with its Rug·a·Pad mouse pads. They
were smooth and silky, and they looked for all the world like tiny
bearskin rugs. Carpal-tunnel syndrome sufferers still swear by
them. You can rest your wrist on the furry little head, removing any
strain from the over-stressed tendons of your hand and forearm.
Hand·To-Mouse's downfall started when the company foolishly
advertised the product as being made from "artificial materials."
That untruth was the company's undoing. There's a market for all·
natural products, and that mar·
ket does not like being lied to.
In addition, some Rug-a -Pad
users were grossed out when
they learned the true nature of
its ingredients. The ensuing
protests killed off an entire (very
promising) product category. The
Rug-a-Pad's working surface,
made from vulcanized, ground mouse innards, is still t he
most efficient traction material ever put on the market.
Thus, real-mice components are now toast, and the
whole Hand·To·Mouse affair will become j ust another
dimly remembered Silicon Valley
Marc Abrahams is the editor
scandal. It's one more smudge
of the Annals of Improbable
on an industry that was once the
Research. You can contact
very model of innocence and
him by sending e-mail to
compassion.
marca@improb.com.
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* 13.3" XGA Active Matrix Display
* 32MB SDRAM Memory
• 512KB L2 Pipeline Burst Cache

* 4GB Ultra ATA Hard Drive

·=-;;;;;;;;;;;.-i-.
~~~~~~$==

F

• Modular Bay accepts 2DX Max" Variable
CD-ROM, 3.5" Floppy Drive (both
included) or Optional 2nd Li-Ion Battery
• 128-bit Graphics Accelerator with
65K Colors at 1024x768
• Zoom Video and USB Ports

* Stereo
Speakers with JD Surround
Sound and Yamaha SWWavetable
• Smart Lithium Ion Battery

* 56K Capable' K-Flex Cellular
Modem
• Deluxe Nylon Carrying Case
• Cardbus Ready/Fast IR11
* MS" Office 97 Small Business Edition
• MS Windows• 95 and Internet Explorer
* 6.9 Pounds*/Touchpad
• Extendable 1 Year Limited Warranty'
* Upgrade to a266MHz Pentium Processor
with MMX Technology, add $100.

$3299
THE NEW POWERFUL, AFFORDABLE DELL INSPIRON 3000 NOTEBOOK.
When you're looking at affordable notebooks, high-end features are probab ly the first thing to
go That is, unless you' re looking at the new

De ll ~

lnspiron '" 3000 notebook. With blaz in g

Intel®processors (up to 266MHz") and tons of RAM (up to 144MB "). these notebooks give

TO ORDER TOLL-FREE

yo ur road warriors what they need to get the job done - and then some. Not to menti on big,

800-847-4062

brilliant screens (133" XGA). 128-bit graphics accelerators and 3D Surround Sound with Yamaha
Software Wavetable for knock-out presentations. With the De ll lnspiron 3000,
they' ll have high performance in their notebooks, and because it's from De ll,

TO ORDER ONLINE

www.dell.com/buydel I
Mon-Fri 7am-9pm CT · Sat 10am-6pm CT
Sun 12pm-5pm CT In Canada. call 800-233-1589
GSA Contract #GS-35F-4076D

I Keycode #01306 I
you' ll have money left over in your budget Give us acall or stop by our webs ite

P,~fl\i H'TI'

today, and take advantage of everything we haven't left out

Common Features: Mini-Towe r Model 512KB Integrated L2 Cache • 3.5" Floppy Di sk Drive Dell®Quiet Key® Keybo ard • Two USB Ports • Micro soft® Off
Outlook 97, Small Bu sines s Fin ancial Manager 97) plu s Bookshelf 98 McAfee Viru sSc an Microsoft Windows®95 MS"' Internet Explorer 4.0 Microsoft Ir

NEW DELL DIMENSION XPS D333

NEW DELL DIMENSION XPS D333

DELL DIMENSION XPS D300

DELL DIMENSION XPS D300

333MHz PENTIUMe 11 PROCESSOR

333MHz PENTIUM II PROCESSOR

300MHz PENTIUM II PROCESSOR

300MHz PENTIUM II PROCESSOR

FEATURING MMX"·' TECHNOLOGY

FEATURING MMXTECHNOLOGY

FEATURING MMX TECHNOLOGY

FEATURING MMXTECHNOLOGY

Common features listed above plus:
• 128MB SDRAM Memory
• NEW9.1 GB Ultra ATA Hard Drive (9 5ms)
• 1200HS19" Monitor(179" v.i.s .. 26dp)
• NEW Diamond Permedia 28MB AGP
Video Card
• 32X Max" Variable CD-ROM Drive
• Sound Blaster AWE64 Va lue
Sound Ca rd
• ACS-295 Speakers with Subwoofer
• Iomega"' Zip'MlOOMBInternal Drive
• 3Com®3C905 Fast Etherlink'" XL
10/100 PCI Ca rd

Common features listed above plu s:
• 128MB SDRAM Memory
• NEW 9.lGB Ultra ATA Hard Drive (9.5ms)
• 1200HS 19" Monitor (179" vi.s., .26dp)
• NEW DiamondPermedia 28MB AGP
Video Card
• 32X Max" Variable CO-ROM Drive
• 56K Capable** USR. x2 WinModem
• Iomega Zip 1OOMB Internal Drive
Upgrade to aNEW 1600HS21" Trinitron"'
Monitor (198" v.is, 26dp). add $499
Upgrade to a3Com 3C905 Fast Etherlink
XL 10/100 PC/ Card add $79.

Common features listed above plus:
• 64MB SDRAM Memory
• 8.4GB UltraATA HardDrive (9.5ms)
• 1200HS19" Monitor (17 9" v.i.s .. 26dp)
• STB nVidia 4MB AGP Video Card
• DVD-ROM Dri ve and Decoder Card
• So und Blaster AWE64 Value
Sound Card
• Altec Lansing ACS-90 Speakers
• 56K Capable ** U.S.R. x2 WinModem
Upgrade to 12BMB SDRAM. add $199.
* Upgrade toa NEW 1600HS Trinitron
Monitor (19 8" vis, 26dp), add $499.

Common features listed above plus:
• 64MB SDRAM Memory
• 8.4GB Ultra ATA Hard Drive (9.5ms)
• lOOOTX 17'' Trinitron Monitor
(15.9" vi.s., .26dp)
• STB nVidia 4MB AGP Video Card
• 32X Max" Variabl eCD-ROM Drive
• Integ rated Yamaha Wavetable Sound
• Altec Lansing ACS-90 Speakers
• 3Com3C905 Fast EtherLink XL10/ 100
PCI Card
• Iomega Zip lOOMB Internal Drive
* Upgrade toa 128MB SDRAM, add $199

*
*

*

$3149

$2999

$2799

$2499

Business Lease': $111/Mo.. 36 Mos.
Order Code#590201

Business Lease': $109/Mo.. 36 Mos.
Order Code #590205

Business Lease' : $102/ Mo.. 36 Mos.
Order Code #590202

Business Lease': $91 / Mo.. 36 Mos.
Order Code #590206

Common features : • 512KB L2 Pipeline Bu rst Cache • Modul ar Options Bay accepts 20X Max'' Variable CD-ROM, 3.5" Floppy Drive (both included) or Optional
2nd Sma rt Li -Ion Bat tery • Stereo Speakers with JD Surround Sound and Yamaha Software Wavetable • Smart Lithium Ion Battery • Zoom Video and USB
Ports • Cardbus Ready/Fast IRll • To uchpad • MS Wind ows 95 • MS Intern et Expl orer • Extendab le 1 Year Limited Warranty 1

NEW DELL INSPIRON 3000 M266XT

NEW DELL INSPIRON 3000 M266XT

DELL INSPIRON 3000 M233XT

DELL INSPIRON 3000 M200ST

266MHz PENTIUM PROCESSOR

266MHz PENTIUM PROCESSOR

233MHz PENTIUM PROCESSOR

200MHz PENTIUM PROCESSOR

WITH MMX TECHNOLOGY

WITH MMX TECHNOLOGY

WITH MMX TECHNOLOGY

WITH MMX TECHNOLOGY

Common featu res listed above plus:
• 133" XGA Active Matrix TFT Display
• 144MB SD RAM Memory
• 4GB Ultra ATA Hard Drive
• 128-bit Graphics Acce lerator with
65K Co lors at 1024x768
• Leather Ca rrying Case
• MS Offi ce 97 Small Bus iness Ed iti on
• 6.9 Pounds*
* 56K Capable** x2 Modem, add $149.
* 2nd Smart Li-Ion Battery, add $169.
* lnspiron Port Replicator, add $159

Common features listed above plus:
• 13.3" XGA Active Matrix TFT Displ ay
• 32MB SDRAM Memory
• 3.2GB ATA Hard Drive
• 128-bit Graphics Accelerator with
65K Colors at 1024x768
• MS Office 97 Sma ll Business Ed ition
• 6.9 Pounds *
* Upgrade to BOMB SDRAM. add $299.
* Upgrade to a 4GB Ultra ATA Hard
Drive, add $99.
* Leather Carrying Case, add $99

Common fea tu res listed above plus:
• 13.3" XGA Active Ma trix TFT Display
• 32MB SD RAM Memory
• 2.1 GB ATA Hard Drive
• 128-bit Graph ics Accelerator with
65K Colors at 1024x768
• MSOffice 97 Sma ll Business Edition
• 6.9 Pounds *
* Upgrade to a266MHz Pentium Processor
with MMX Technology, add $100.
* Upgrade to 64MB SDRAM, add $199
* Deluxe Nylon Carrying Case, add $69.

Cornman features li sted above plus:
• 12.1" SVGA Active Matrix TFT Display
• 32MB SD RAM Memory
• 2.1 GB ATA Hard Drive
• 128-bit Graph ics Accelerator with
16 Million Colors at 800x600
• MS Office 97 Sma ll Business Edition
• 6.4 Pounds *
* Upgrade to 48MB SDRAM, add $99.
* Upgrade to a3.2GB ATA Hard Drive,
add$99.
* 56K Capable** x2 Modem. add $149.

Business Lease' : $109/Mo.. 36 Mos.
Order Code #890207

Business Lease" $102/Mo.. 36 Mos.
Order Code #890209

Business Lease' : $87/Mo., 36 Mos.
Order Code #890211

$3899
Business Lease' : $138/Mo., 36 Mos.
Order Code #890217

Call for details on Dell's
Pr1c1rg is 1101 d1stountable !For acomplete copy of our Guarantees o• L1m11ed Warran11es. please wrim Oell USA LP. Ann Warranties. One Oell Way. Round Rock. TX 78682 OBusmess leasing aria1ged by Dell
Fmarcial SeN1ces LP. an mdepcndem en111v. toqll<llified customers Abovelease pa1•ments based on 36·month lease. and do no11riclude ta~es. fees. sh1pp1n9 charges. sub1ec1to credit apprnval and avmlab1hty Above
lease terms sub1ect to change without n011ce "System vll!1ght w11h floppy drive or CD·ROM in options bay .t\On·s11e service IJIOV1ded by an 111dc11endent thud-party pra11di!r May not be available mcena1n remote
areas ''32X Ma~l4X Min §24X Max/12X Min ..20X Max/9X Mm '"x2 prndum are capable ol ~Kbps downloads Due toFCC 1uJes that restrict power output. however. current download speeds are limned to
53Kbps Uplood speeds are l1m1ted 10 33 6Kbps Actual speeds may vary depending on hne t0t1d1t1ons F01 ml01ma11on regarding APC warranties. please \'lflte to; ADC, 132 Fairgrounds Rd. West Kingstcn. Al 02892·
9906 .:\TIN Custome1 Serv«:e ~Acti.a1 speeds vary depending on hoe cond111ons Due to FCC hmrlaMns. speeds 1n the US are less 11\c"ln 56Khps • Prices and speciOCations valid 1n the US only and subject \o
change 1'.~thoo t notice tIAl1cr m1tial purchase. m01der 10 achieve !he maximum capacity. the 16MB me f) mod1.1le p101·1ded w11h the system mus1 he 1eplaced 1\~th an optional 64MB memory module ~tual to1als
vmv by configurat10t1 The Intel lnsule logo and Pentium are reg1siered uademarks and MMX is auademafl of Intel Corporation 3Com and Etherlm~ are registered trademarks and Fast Elherlmk 1s auademark of 3Com
C01po1a11on MS. Mic1osolt, Windows. Wmdows NT and lntelhMouse are registered trademar~s ol Ma osoft Corporauon HP. Hew~11 Packard. DesUet. OfficeJei and LaserJet are registered trademarksand
OpenV1ew 1s a trademark of He 1·~e11 Packard Ccrpora11on Iomega is areglS!e1ed uadema1k. Z1pBu1l!-ln and Zip are trademarks of Iomega Corpo1a11on Tr1nmon is areglsteied trademark of Sony Corpora1100 Dell. the
Or.II !ayo. Dell D1mcnsion. Lamude.Gu1c1 Kev and PowerEdge aieregistered tr ademar~s and lnspiron isa uademar~ of Dell Computer Corporation ©1998 Dell Computer Corporation All r1gh!S rescNed

POWER
UPGRADES

ce 97 Small Bu siness Edition (Includes Word 97, Exc el 97, Publi sher 97,
1telliMo use"' 3 Ye ar Limited Warranty! with 1Yea r On- site" Service

DELL DIMENSION XPS D266

DELL DIMENSION XPS D233

266MHz PENTIUM II PROCESSOR

233MHz PENTIUM II PROCESSOR

FEATURING MMX TECHNOLOGY

FEATURING MMX TECHNOLOGY

Common features listed above plus:
• 64MB SDRAM Memory
• 6.4GB Ultra ATA Hard Drive l9.5ms)
• lOOOTX 17" Trinitron Monitor
l159"vis . 26dp)
• STB nVidia 4MB AGP Video Card
• 32X Max" Variable CD-ROM Drive
• 3Com 3C905 Fast EtherLink XL 10/ 100
PCI Card
* Upgrade to a 7200HS 79" Monitor
(779 "vis, 26dp), add$775.
* Upgrade to an Iomega Zip IOOMB
Internal Drive. add $79.

Common features listed above plus:
• 32MB SDRAM Memory
• 4.3GB Ultra ATA Hard Drive 19 5ms)
• 800HS 15" Trinitron Monitor
114" vi s. 26dp)
• STB nVidia 4MB AGP Video Card
• 32X Max" Variable CD-ROM Drive
• 3Com 3C905 Fast EtherLink XL
10/100 PCI Card
* Upgrade to 64MB SDRAM add $99.
* Upgrade to a IOOOLS 77" Monitor
(15.9"v.is). add $79.

Business Lease': $80/Mo., 36 Mos.

Business Lease': $65/Mo.. 36 Mos.

Order Code #590203

Order Code #590204

$1799

Iomega Zip Built-In'": Lets you store,
move and protect more of your
critical data.
*Iomega Zip 100MB Internal Drive
with One Cartridge, add $79.
*3-Pak of Iomega Zip 100MB
Cartridges, add $39.
• HP' OfficeJet ' 600. add $499.
• HP LaserJet• 6Lse. add $429.
• HP DeskJet'" 722C. add $299.
• APC Back-UPS Pro 650 PnP. add $279.
• APC Back-U PS Pro 420 PnP. add $2 19.
• APC SurgeArrest Pro PowerStri p,
add $35.
• 56K Capable* ' U.S. Robotics x2
WinModem. add $79.
• 3Com 3C905 Fast EtherLink XL 10/100
PCI Card. add $79.
• Microsoft Windows NT" Workstation
40, add $85.
• NEW Dell Comfort Key Keyboard. add $19.

NEW DELL WORKSTATION 400
333MHz PENTIUM II PROCESSOR

FEATURING MMX TECHNOLOGY
• 128MB ECC EDD Memory l512MB Max)
• 9.1GB Ultra-Wide SCSl-3 Hard Drive
• NfW 1600HS 21" Trin itron Monitor
119 8" v i s . .26dp)
• Matrox 8MB WRAM PCI Video Card
• 24X Max! Variable SCSI CD-ROM Drive
• Integrated 16-bit Sound Blaster Pro
Compatible Audio Controller
• Integrated 3Com3C905 Fast EtherLink
XL 10/100 PCI Network Interface
• Remote Manageability via DMI 2.0
• MS Windows NT Workstation 4.0
• Microsoft Mouse
• 3 Year Limited Warranty 1with 1 Year
On-s ite Service

$4999
Business Lease 0 : $177/ Mo.. 36 Mos.
Order Code #990201

Dell is known for great prices on awide range of systems.
Common features: • 512KB Integrated L2 ECC Cache • Integrated PCI Ultra-Wide
SCSl-3Con troller • lntelPro/ 100B PCIEthernetAdapter • HPOpenView"·' NNM
Special Edition • 24X Max§Variable SCSI CD-ROM Drive

And with a selection li ke thi s. there 's never been a better

DELL POWEREDGE 2200 SERVER

DELL POWEREDGE 2200 SERVER

time to buy or leaseour desktops, notebooks ,workstations

DualProcessor.RAIDCapableWorl<groupServer

266MHz PENTIUM II PROCESSOR
DualProcessor,RAIDCapableWorl<groupServer

and servers. When you buy a Dell, you are al so buying the

Common features listed above plus:
• 128MB ECC EDD Memo ry
• 9GB Ultra-Wide SCS l-3 Hard Drive
17200 rpm)
• MS Windows NT Server 4.0
110 Client Access Licenses)
• 6 Expansion Slots: 3 PCl/3 EISA
• 6 Drive Bays: 3 External 5.25'/
3 Internal 3.5"
• 3 Year Next-Business-Day
On-site·' Service
• 7x24 Dedicated Server Hardware
Technical Telephone Support

Common features listed above plus:
• 64MB ECC EDD Memory
• 4GB Ultra-Wide SCS l-3 Hard Drive
(7200 rpm)
• 6 Expansion Slots 3 PCl/3 EISA
• 6 Drive Bays: 3 External 5.25'/
3 Internal 3.5"
• 3 Year Next-Business-Day
On-site·' Service
• 7x24 Dedica ted Server Hardware
Technical Telephone Support
* 72/24GB Variable SCSI DAT Tape
Backup Unit. add $849.

$4699

$2899

1 300MHz PENTIUM II PROCESSOR

Business Lease0· $166/Mo., 36 Mos.

Business Lease' : $106/Mo.. 36 Mos.

Order Code #250110

Order Code #250108

resource s of the entire company, dedicated to providing
your businesswith exceptional service and support We're
leading the way with top-qua Iity business systems:award
winning desktops, lightweight and powe rful notebooks.
feature-rich workstation s and servers and more. Value .
Options. To get it all . give us a call or vi sit our website.

3usiness Leasing Program?

TO ORDER TOLL-FREE

800-847-4062
TO ORDER ONLINE

www.de11.com/buyd e 11

Mon-Fri 7am-9pm CT
Sat 10am-6pm CT
Sun 12pm-5pm CT
In Canada~ call 800-233-1589
GSA Contract #GS-35F-4076D

I Keycode #01307 I

• 512KB Integrated L2 Cache

* 8.4GB Ultra ATA Hard Drive (9.5ms)

-

* 1200HS 19" Monitor (17.9" v.i.s., .26dp)

•
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* NEW Diamond Permedia 2 RMB
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AGP Video Card
• 32X Max"' Vari abl e CD-ROM Drive
• Integrated Yamaha Wavetable Sound
• Altec Lansing ACS-90 Speakers
* Iomega ' Zip'" 100MB Internal Drive
• Microsoft" Office 97 Small Business
Edition Plus Bookshelf 98; McAfee
VirusScan
• MS®Windows"'95and lnternetExplorer4.0
• MS lntelliMouse·•
• 3 Year Limited Warranty 1 with 1 Year
On- site' Servi ce
* Upgrade to 128MB SDRAM Memory.
add$7. 24 per month.

$99
1

Mo~ Business Lease

36Mos.

or buy today for $2729
Order Code#590212

LEASE FROM OUR HIGH-PERFORMANCE DELL DIMENSION LINE.
Imagine if you could put brand new PCs on your desk every two or three years without large,
up-front cash outlays. Impossible? Then try the Dell '" Small Business Lease, 0 where we make it
easy to transition to new technology. With lease lengths of only 24 or 36 months. you can take
advantage of the most current Dell Dimension'' desktops as well as Latitude '" and lnspiron 'M
notebooks. Dell Workstations and PowerEdge"" 2200 servers. Our over-the-phone approval
process typically takes mere minutes and low monthly payments help you better manage
your technology budget. And since your leased PCs come with the same award-winning service
and support you get when you buy a Dell, your life will be practically hassle-free.
So take advantage of our high-performance systems with the Dell Small Business
Lease. Call now or visit our website. And enjoy the peace of mind that comes

P.~n\i~r;n®ll

with affordable technology upgrades

TO ORDER TOLL-FREE

800-847'..4062
• TO ORD.ER ONLl.NE '.f.;';,,\,
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www.dell.com/buydel I
Mon-Fri 7am-9pm CT• Sat 10am-6pm CT
Sun 12pm-5pm CT In Canada,*call 800-233-1589
GSA Contract #GS-35F-4076D

I Keycode #0~

