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MICRON GIVES YOU EVERYTHING YOU �
NEED FOR FUll NETWORK SOWTIONS. �



EVERYTHING YOU NEED �
TO BE ON TOP OF YOUR BUSINESS �



MicronlM PCs are the top of the line. 

AND THE RELIABILITY TO KEEP YOU THERE. �

Build your network from the ground up with Micron Electronics' end-to-end 

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

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 
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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 wil l 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 a3-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 Person dozen companiesSure, you could 
Developers Time (mos.) Mos. With TNG Framework 

write your own but 
2-D and 3-D 
User Interface 5 8 40 Available Now 
Object 

do you have count­
Repository 8 12 96 Available Nowless months to do it? 
Auto Discovery 6 9 54 Available NowAnd would it be as 
Calendar 
Management 5 8 40 Available Nowrobust as everything 
Virus Detection 3 7 21 Available NowTNGcan give you 
Reporting AvailableNowtoday? Not to men­
Business 
Process Views AvailableNowtion, it would take 
Event 

Available Noweven the most gifted Management 

developer a very long SHIP Today 

time to develop some 
Why waste time? Unicenter TNG Framework can

of the very uncom­ save you countless months. 

4 I 5 20 

6 7 42 

15 18 270 

583 

mon services the 
TNG Framework offers. Like a revolutionary 
3-D interfacethat incorporates vi rtual reality. 
And innovative Business Process Views'" that 
let users look at their systems and processes 
any way they like. 

Why spend the next five years building 
your applications from scratch , when you can 
use the Framework to get an edge on your 
competition today? 

Unicenter TNG Framework 
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 

are shipping the 
Unicenter TNG 
Framework with 
their systems. 
Companies like 
HP, DIGITAL, 
NCR,Tandem, 
SGI, Data 
General, SCO, 
and Fujitsu, to 
name a few. They 
ship it, so you 
don't have to. 

Unicenter TNG Is WidelY Recognized As 
lhe lndustrv Standard For Network 

And Srstems Management. 
Unicenter TNG is the only management 
solution that has been publicly endorsed by 
virtually every major hardware and software 
company including Microsoft, Sun, SAP, Intel, 
HP, DIGITAL, Tandem, NCR, SGI, and Data 
General. Information Week summed it up 
best when it recently said "Unicenter TNG is 
ageneration ahead of the competition." 

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. 
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SOFTWARE 

The Best OS for Web 
Serving: Unix or NT? 

106 
By Barry Nance 
Which operating system 
should you be running 
on your Web server? 
We tested NT and five 
Unixes to find out. 

REPORT 
HARDWARE 

Render Benders: 26 Graphics 
Cards for Fast 3-D 

112 
By Rob Hummel 
Don't get left in 
the dust with a 
graphics engine 
that doesn't 
deliver. 
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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 
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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 applications 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? 

No one vendor has a solution for modern, 
large-scale computing. 

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-

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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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 Unix Ware 64 
with assistance from 
Hewlett-Packard, HP is 
working on its own 64-bit 
HP-UX, Digital is adapting its 
version ofUnix, 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 nonstarter. 
(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 

I 

i.....IEYOND 
IPENTIUM II 

Step aside x86, t hello EPIC, the radical 

i new technology 
inside Intel's Merced 

Here's how it willI improve computing ...._ 

"""°"' '°"'""" 11111[I11 ICOMPARED:9 
S U OO Nt:OWARl!TOPS NC• 

University ofthe Witwatersrand 
South Africa 

The Power PC 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 

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 

Lose an Opcode? 

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 a launching point. I now Group analyst Audrey Apfel. an ISO 9000 approval 
to combine the speculative have a great connection to To date, most NCs have been ("Components Battling 
load and the speculative my legacy data source, and deployed in trusted net- Components," November), 
check in a single instruction. the comfort of DAO for all works. - Editors but it seems that the com-
Checking for the exception the recordsets. Just what I pany has a long way to get 
would lengthen the execu- needed, just in time! there. I would enjoy taking 
tion time ofthe load instruc- Ted Finley part in an ISO 9000 inspec-C++ lnterface 
tion. It's better to separate tfinle@corp.atl.com ti on of Microsoft's software Representation 
them so the compiler has development process. Keep-
more flexibility to schedule In "COM+: The Next Gen- ing track of all versions of 
them in parallel with other Vulnerable NCs eration" (December), author various software compo­
instructions. - Tom Halfhi ll David Chappell asserts that nents is crucial to those of us 

"Back to the Future with 9 trying to ensure high quality. 
Network Computers" Walter Krambring 

How To (December Hardware Lab Stockholm, Sweden 
Report), your nice review of 

I enjoyed reading "HTTP the state of network com-
Authentication" (January puters, found that the The Space in Space 
Web Project), but I have one Neoware product was pretty 
question . What is the Java good. I agree. I've insta lled I'm appalled that anyone 
function that converts a 15 as X terminals on a cou­ would plan to launch the 
string from Base-64? pie of our subnets. number of satell ites dis-
David Levitan However, there is a serious cussed in "Fiber in the Sky" 
wizardofoz@iname.com flaw in current NC products: (November Cover Story). 

lack of an SSH (secure shell) Assuming all launches are 
import client. Without SSH or the C+ + "currently has no stan- successful and the machines 
sun.misc.BASE64Decoder; equivalent, things such as <lard way to specify inter- stay in the right orbit, what 
BASE64Decoder de code= log-in passwords can be faces." Abstract base classes, happens to the poor radio 

new BA SE64Decoder(); 
sniffed on insecure net- or classes consisting of pure astronomers who depend on 

byte[] bDec oded = 
works-certainly every cam- virtual methods, are excel- an ability to see into a pollu­decode .d ecodeBuffer 
pus network-and any log-in lent interface representa- tion-free sky? After the 10­(sAuth) ; �
from such a network com- tions. I wonder what Mr. or 15-year life span of this�sCredenti al s =new 

String(bDecoded,256) ; puter can be cracked with Chappell could have meant. new "flying Internet," the 
ease. Any vendor's X termi- Certainly no extension to retirement of the hardware 

- Jon Udell, executive editor nals that don't do encryption c+ + is needed to provide is going to be an interesting 
are vulnerable. If an NC is this functionality. meteor shower. 
competing against low-end Andrew Broadstone Lance Weber 
PCs, it loses when the prob- andrewb@connected.com lweber@stratos.net The ODBCDirect 
lem of network security must Connection 
be solved. You are absolutely correct-

Thanks for Rick Dobson's Technically, the remedy is abstract base classes are Beta Blues 
articles "Using ODBCDirect's simple: Just add SSH to the excellent interface represen-

Advanced Features" and NC's OS. Let's hope vendors tations for C + + objects. John McMinn's letter 
"Fast and Flexible Access to do so. Without it, our acade- They're not perfect, though, (December lnbox) prompt-
Databases" (September and mic users cannot log-in to as a mechanism for defining ed me to write to offer sup-
August Core/Programming). some of their own subnets interfaces to COM objects. port for his argument. It 
Until recently I have used Jet without compromising them. From what Microsoft has seems that most PC software 
for ODBC work. A few George Planansky shown us so far, the company vendors are demanding pay-
months ago I was given a Manager, Computer Services plans to add to C + + syntax ment for beta-release items 
task to hit a legacy database Group; Division ofEngineering specifically focused on de- with the implicit promise of 
that had huge tables. Jet was and Applied Sciences fining COM (and COM+) "service packs" somewhere 
swamped, so I started using Harvard University object interfaces. down the line. I don't buy a 

c
Passthrough SQL, but I lost - David Chappell Taurus in the hope that Ford '1 

;u 

Data Access Object (DAO) None ofthe vendors ofUnix- will release a modification to 
6"' :zflexibility when working capable NCs surveyed in our get the brakes working in six 
:I!with the remote tables. I was Lab Report plans to add SSH Have Clipboard, months. Why should I put 
:;;:starting to feel the pressure at this time. One reason NC up with that kind of market-Will Travel 
enwhen I remembered your vendors have been slow to ing from Microsoft, Lotus, 0"' z 
@articles and tried ODBC- grapple with the issue is lack I don't know if Microsoft Corel, et al? Maybe if we all 
<D 

Direct with your examples as ofdemand, suggests Gartner has any ambition to receive remember that we're being 
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forced to buy not marvelous uary), the bar labeled �
new versions but plain shod­ Via Voice/Word should have �
dy merchandise, it will lead been labeled Via Voice/ �
to a sea change in customer SpeechPad. �
attitudes. �
Paul Harper In "The Value of Free Soft­�
ITManager, British Council ware" (December Web Pro­�
Bangkok, Thailand ject) , we fa il ed to attribute �

the Web-server market share 
We agree that reliability is data on page 109; th e source 
an important issue for all of is Netcra ft, http: //www 
us. That's why we're de­ .netcraft.com/survey/. 
voting next month's cover 
story to crash-proof PCs. Due to a typographical erro r 
- Editors in "Deja Vu All Over Again" 

(November) , we described 
FIXES th e Out of Band (OOB) 
In the perfo rmance chart on attack as affecting port 80; 
page 11 6 of the review "Do the connection is to port 
You H ear What I Say?" (Jan- 139, a NetBIOS port. 

COVER STORY 

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

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. 

HARDWARE LAB REPORT 

Color Laser Printers 
Can the current crop of network color laser printers 
handle the demands of the business environment? 

SOFTWARE LAB REPORT 

E-MaiI Servers for the Enterprise 
We test IMAP-compliant e-mail servers, including �

Lotus Domino Mail, Microsoft Exchange Server, �
Netscape Messaging Server, and others. �

REVIEWS 

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. 



STATISTICA (automatic:uly configures itself for Windows 9;,'T'ff [long file mu11 es, 
etc. I or 3. 1) • A complete da1a analysis system with thousands of on-screen customiz­
able, prescn1:1tion-quali1y graphs fully in1cgratcd with all procedures • Comprehensive 
Windows support1 ou: (client and DOE, customizableAuto7f1.\'k 1aolbars, pop­
up menus • 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 fitt ing; multiple regression; 
general nonlinear estimation; stepwise logitlprobit; general ANCOVA/MANCOVA; v-Jriance 
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factor analysis; cluster analysis; multidimensional scaling; classification tress; canonical 
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large selection of time seri es modelin g/forecasling techniques; structural equation 
modeling wi th Monie Carlo simulations; and much more • On- line Hlectron ic 
Manual with com prehensive int rod11c1ions 10 each procedure and examp les • 
llype rtext-based Stats Advisor expert • Workbooks with multiple A11toOpe11 
documents (e.g., gmphs, reports) • Extensive data management fac ilities (r:L' t spread­
sheet of unlimited capac ity wi th long formul as, Drag-tmd-DrojJ, AutoFill, Aulo­
Recalculale, sp li t-screen/variable-speed scrolling1 advanced Clipboard support, ODE 
links, hot lin ks to graphs, rel:uion:u merge, data verificmio1t/cleaning) • Powerful S1'A11S· 
11CA BASIC language (professional development enviro nment) with matrix operations, 
full graphics support, :mu interface to external prngr.uns (Dl/.<) • Batch command lan ­
guage and edi1able macros, flexible "1urn-key" and au1omatio11 options, custom-designed 
procedures can be added to fl oating Anto Task toolbars • All output displayed in 
Scrollshects"' (dynamic, customizable, prescntation-c1ualily tables with instant 20, 30, and 
multiple graphs) or word processor-style report editor (or unlimited capaci ty) that com ­
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32,000x32,000, \irtually unlimited ANOVA designs) • Megafi le Manager with up to 32,000 
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unmatched speed • Exchanges data and graphs with other applications via ODE, OLE, or 
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menus or toolbars • On-screen graph cus10mization \vith advanced drawing tools (e.g., 
scrnlling and editing or complex objects in 32x re:u zoom mode) , compound (nested) 
Ol.E documents, Multlj1le-GmjJ/J llutof,1{J'OUI Wizard, templates, special effects, icons, 
page layou1 cont rol for slides and printouts; unmatched speed of graph redraw • 
Interactive rotation, perspective and cross-sections or 30 displays • Large selection of 
tools for graphical exploration of data: extensive brushing tools wi1h anima1ion, Otting, 
smoothing, overlaying, spec1ral pl:mes, projeclions, layered compressions, marked sub ­
sets • Price $995. 

Quick STATISTICA (for Windows) • A subset or S7ilTISTICA ; comprehensi,·e 
selection or hasic Statistics and the [u lJ :md present:ttion-qual it)' gmphics capabi li · 
tics nr.m m.1"//CA • Price $495. 

STATISTICA Industrial System (rec1uires 57M1S71CA or Quick STA 71S'll­
CA) • The largest selection of industri:u statistics in a single package; qu:uity control charts 
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methods • t1exible tools to customize anti automate :ul analyses :mtl reports (incl. ··tum ­
key" system options, :md tools to add custom procedures) • Price $995 . 

1 STATISTICA Neural Networks (imerfaces with, but does not
' NEW,,. requ ire • The most comprehensive NN app lication al'ailable on 
- ,,. the market • Price $795. 

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

Oversem; prices vary. Domes1ic sh/h S 12; 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. 

H statSoft' �
2300 East 14th Street • Tulsa, OK 74104 • (918) 749-1119 
Fax: (918) 749·2217 • WEB: http://www.statsoft.com 
e-mail: info@statsoft.com 

fa. StatSoft ltd. (London , UK), ph: +441234 341226, fa x: +441234 341 622 

H.11 StatSoft GmbH (Hamburg , Germany), ph: +49 40/468866-0 , lax: +49 40/468866-77 

r... StatSoft France (Paris , France), ph: +33 01-45·185·999, lax: +33 01 -45-185-285 

r... StatSoft Polska Sp. z o .o . (Krakow, Poland), ph: +4812·391120, lax: +4812-391121 

IW StatSoft Italia (Padova , Italy), ph: +39 49-893-4654, lax: +39 49-893-2897 

StatSoft Pacific Pty ltd . (Australia), ph: +613 9521 4833 , lax: +613 9521 4288 

n... StatSoft Japan (Tokyo, J apa n), ph: +813 36671110, lax: +813 3668 3100 

J\ii! StatSoft Taiwan (Taipei, Taiwan, R.O.C.), ph: +886 2 5786587, fax: +886 2 5793179 



N ew s & Vi ews 

Deschutes: Pentium II Breakout 
Intel's new processors, chip sets, and motherboards will establish the Pentium II �

as the standard in 1998 for low- and high-end PCs and servers. �

Faster Pentium lls Come Down the Chute* 

333·MHz Pentium II 

300-MHz Pentium II 

200·MHz Pentium 

0 1 

* 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 

2 3 4 5 6 

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 Back-side (L2 L2cache 

bus cadle)bus 

233, 266, 300 MHz 66MHz 116.5, 133, 150M Hz 512KB 

Slot 1 0.25 micron 333M Hz 66M Hz 166.5 MHz 512KB 

Mobile slot 0.25micron 233,266MHz 66MHz 116.5, 133MHz 512KB 
Slot 1 0.25micron 350,400MHz lOOMHz 175, 200MHz 512KB 

Slot 2 (for servers) 0.25 micron 350,400 MHz 100MHz 350, 400M Hz 512KB, 1MB,2 MB 
Slot 1 0.25 micron 233, 266 MHz 66 MHz Not used None 

Mobi le slot 0.25 micron 300M Hz 66 MHz 150 MHz 512KB 

Slot 1 0.25micron >233MHz 66MHz Core speed 128 KB, 256 KB on-chip 
Slot1 0.25micron 450MHz 100MHz 225MHz 512KB 
Slot 2 (for servers) 0.25micron 450MHz 100MHz 450MHz 512KB, 1 MB, 2MB 

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 



-------

The Internet 

Appliance Toolkit 

(IAT) includes: 

e v e rything on th e demo, plus 

v i s u a l applica t io n builder 

b u ilt-In in t e rn a tionaliza tion 

Wa t com C/ C++ compilers 

driv e r s fo r h u ndre d s 

of PC periphera l s 

embe dd e d fil esystems 

d e mo app s w i t h so urc e fi l es 

sc a lab l e fo nts 

Bu il d t he In ternet in to smart pho nes, se t-top bo xes, phot ocop iers, k iosks, 

pr inters, PL Cs ... any t hing ' 

Better ye t , buil d i t on tim e. The ! AT·; used to create this dem o, comes wi t h 

everyth ing yo u need, fro m ra pid app li cation development too ls t o I nternet 

apps to so u rce code. Bui ld a custom browser in days, no t m onth s ' 

And t a lk abo ut perfo rm ance . With t he !AT an d QNX yo u ca n use low-

cost x86 pl atform s to deli ver incre dib le speed and reli ability. Believe it! 

Download your free 
1.44M demo today! 

www.qnx.com/iat 
e m bedd e d O EM pricing o r ca ll : 

. .. and m u c h more! 800 676-0566 (ext. 1062) The Leading Rea/time OS tor PCs 

QNX Software Systems Ltd., 175 Terence Matthews Crescent, l<anata, Ontario, Canada K2M I W8 Voice: 613 59l·0931 Fax: 613 591-3579 Europe: 49 Dove Park, Chorleywood , Hertfordshire, WOJ SNY voice: (·14)(0)1923 284 800 Fax: (44)(0 )1 923 285668 

© QNX Soltware Systems Lta. 1997. QNX registered trademark ilnd !AT is a trademark of QNX Software Sys tems Ltd. All other trlldernurks and registered trademarks belong to their respect ive owners. 
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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 

© 1998 Mir:rosoft Corporation. All rights Visual Studio. H'here du yc1u Kar: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 rnent1oned hr.rein ma) oe ltlc trarJemarks of their rcs1}(!ct1ve owners. 



llllicrosott· �
Where do you want to go today?" 

'' �

Microsoft• 

BackOffce= 

Microsoft• 

VISUAL 
stud i 0 

Visual Basic· �
Visual C++· �

Visual lnterDev· �
Visual J++· �

Visual FoxPro" �



_ _11 
"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 

Sun Solaris I l IOther Orix 

I I I 
Mac 

OS/2 

AS/400 
• Develop on I 

Other D Deploy on 

10 211 30 40 50 60 70 80 

!!: 

<1 "' 
c"'c: g 

<.>"' g. 

Level of Interest in Tools That 
Make Java Beans 

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 

Bug ofthe Month 
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 ofour 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 
New Printer function. -Jason Krause 

Send yours to jason. krause@byte.com 

platform for deploying and, to a lesser cations will use both client and server Java 
extent, developing Java programs. Beans. 

When asked about Java tools, the re­ And what about issues that tend to get 
sponses were generally favorable : 28 per­ prominent coverage in the mainstream 
cent were very satisfied, and 35 percent press, such as the Sun/Microsoft legal 
were somewhat satisfied. One percent conflict? That doesn't appear to be a big 
said they were very dissatisfied with their deal to BYTE subscribers. Of the current 
tools, and 10 percent were somewhat dis­ and future Java users, 82 percent said it 
satisfied. However, satisfaction does would not affect their plans to use Java. 
not equal complacency. Almost 60 per­ And of those who said it has affected their 
cent say they are evaluating tool ven­ plans to use Java, 39 percent said the only 
dors all the time. result of the lawsuit was a reevaluation of 

One thing Java users are interested in Java, but with no subsequent changes 
are tools that can produce client/server planned. About half (53 percent) of those 
Java Beans (see "Level oflnterest in Tools saying the lawsuit wou ld change their 
That Make Java Beans?"). Java Beans plans said it would slow adoption con­
make up the component architecture for siderably; 8 percent said it had actually 
Java and let developers create reusable accelerated adoption considerably. 
components. Half say some of their appli- -Dave Andrews 

ew Hard Drives 

---111d 
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 

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 
technology by 2001. Today's 
notebook hard drives store about 

3.12 Gb per sq uare inch, accord­
ing to IBM officials, wh ile desk­
tops and servers hold a little less. 

IBM used t he combi nation of 

an advanced giant magneto-re­
sistive head, a narrow-track thin­
film inductive write head, ultra­
low-noise cobalt-a lloy magnetic 
medium, and extended part ial 

response maximum li keli hood 
(PRML) cha nnel electronics to 
achieve the feat. In add ition to 
more data per the same-size disk, 
the achievement cou ld also lead 
to drives that hold the same 

amount of data as before but are 
sma ller 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 
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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 theultimate 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 

CEBIT 98 PC IT'98 FOSE 98 
Slim Power Supply 

World Business Center Sydney Convention Washington Convention Center 
Hannover, Germany & Exhibition Center Washington D.C. 
CA Pavilion Darling Harbour Sydney Booth# 3027 
Hall 6, Stand: F05 US Pavilion 
Booth #1 Booth# 735 Drive Bay & CD-ROM 

....., 
l'liV1j\}0 
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Dual Modem Routers Double Your Bandwidth 
The 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 single high-speed con­
nection. When downloading files, dual 
analog performance is about 7 5 percent 
as fast as a two-channel bonded ISDN 
connection (128 Kbps). Dual analog per­
formance when uploading 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 dual analog router, 
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 dual analog router. One is 
channel-bonding implementation. The 
more technically elegant method is to use 
multi link PPP (MLPPP) to bond the mo­
dems into a single connection, so that the 
fu ll bandwidth of both channels is avail­
able for any file download, whether it 
contains many small fi les or individual 
large files. This method (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 atyour 
ISP or main office. Fortunately, most cur­
rent equipment supports MLPPP. 

The second method of bonding chan­
nels (used by th 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). 

3 2 BYTE MARCH 1998 

Another consideration is routing 
capability. Ifyou plan to connect to mul­
tip le locations rather than just a single 
ISP (e.g., if you need to connect to the 
Internet and another office or if you 
want two ISPs for redundancy), be sure 
to choose a unit that supports multip 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 Survey
I 

Top Technologies Adoption by Mid-1998 
BYTE Resea rch conducted a survey of Fall Comdex attendees to gauge how important 
certain technologies will be in 1998. Respondents (1 272 total) were asked to rate on a 
scale of 1to5 (5 being the highest) a list of top technologies and to also est imate if 
they believed the same technologies would be in mainstream use by their organiza­
ti on by midyea r. Clea rly, virus detection and elimination is a hot area of concern, but 
other technologies such as directory services, Java, remote access, and Windows scored 
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 

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 

4 5 0 10 20 

Note: Technology Rating, 5 is highest, 1 is lowest. 
Source: BYTE Research. n - 1272 

Rhapsody ..._______, 
30 40 so 

(and correctly) configure your router. If 
the configuration tool is Web-based, you 
can manage your router from any con­
venient browser-based computer. 

If you 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 finalized. 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 



Visit Artecon at Spring Internet World, Booth #7617 

8.1 x8 x10 -- 73 �
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 imposs ib le. 
.l"fl<txAmly" gives you true scalability by featuring the same contro ller 
and enclosure architecture whether 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. lllilllillll-,....... From any entry point to a multi-terabyte RAID solu ­

• • ••11111 

tion, each .l1111xArray component can be used 
toward your system 's move to the next grade

at • ••--'• 

. • •ir••:i• • 

Multiple hosts are supported, allowing for numerous ­
configuration options. So you can really show that 
you've done your homework w hen you need to 
increase your st orage capac ity with Artecon 's 
.l"fl<txArray. 

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

1-800-USA-ARTE 

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

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 ili ty and redundancy of your RAID system . 

Package Density - Configure up to 82GB of total capacity and still 
have room for hot-swappable failover controllers in only 7" (4u EIA). 

JBOD/Tape lnllne - Backup your RAID system inline wi th DLT or hot­
swap Bmm tape devices all w ithin the chassis. 

.l"fl<txArray subsystems are compatible w ith Sun, HP, SGI, IBM, �
Macintosh and PCs. Custom configurations and -48VDC telco models are �
also available. �

So, if you are looking for a new and better way to solve your RAID stor­�
age problems, study up on Artecon's New RAID Math. Check out �
our website or give us a call to see how it all adds up! �

RAB 
Capturing T he Wor ld In Storage ··www.artecon.com/raid 

A Mem ber of th e Nordic Group of Com panies 

6305 El Camino Real, Carlsbad, CA 92009 �
Phone 760-931-5500, FAX 760-931-5527 email: ra idmath5@artecon.com �

Nihon Artecon 81-03-5458-8260 Ar tecon B.V. 31-53-483-2208 Artecon France 33-1-6918-1850 Artecon U.K. 01344-636390 �

Artecon and the Artccon logo are registered trademarks of Artecon, Inc. Lynx.Array is a trademark of Artecon, Inc. All other trademarks are proprietary to their respective manu facturers. 
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GartnerGroup Report 
ERP Customers to Vendors: Prove It First 

Prove it, or we won't purchase it. That's what customers are increas­
ingly saying to vendors of enterprise resource planning (ERP) 

applications, and the reason is dissatisfaction with current product­
selection procedures and their end results. A recent study conducted 
by Decision Drivers, Inc. (DDI) , a GartnerGroup company specializ­
ing in information technology (IT) product selection, reveals severe 
deficiencies in the processes customers use when choosing their 
ERP package. According to the DDI survey, 64 percent of the ERP 
application-selection teams who used a traditional request for pro­
posal (RFP) selection process reported a 

suiting perspective. Vendors are spending precious additional weeks 
or months responding to increasingly demanding project teams, who 
are not willing to risk individual reputations or careers by relying on 
sophisticated, but standardized, vendor presentations that sell more 
sizzle than substance. 

The result of all these factors has been a huge increase in the use 
of scripted demonstrations. Scripted demonstrations document and 
clearly communicate a comprehensive list of steps, processes, and 
compliance guidelines that a vendor must execute during a live pre­

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 
annual revenues) , the availability of lower­ be specific enough, including the use of 
cost computing platforms including Win ­ sample data, to custom-tailor a vendor's 
dows NT, and slowly decreasing implemen­ demonstration of its application capabili­
tation costs have driven ERP vendors that ties. Scoring occurs during the vendor's 
previously focused on tier 1 customers to response over a two- to seven-day presen­
look for new business in the midmarket seg ­ tation, on a pass-fail basis, and includes a Source: Decision Drive rs 

ment. Companies unable to get high-end �
vendors to respond to an RFP one year ago, now find themselves �
courted by recently announced major initiatives from SAP, Baan, �
Oracle, and PeopleSoft. �

Smaller deal sizes, equally complex requirements, and increased 
vendor hype have produced a tornado of activity in the midmarket. 
Traditional midmarket vendors are fighting back. Companies such as 
Symix, Data Works, and Glovia are creating partnerships, acquiring 
functionality, and developing vertical strategies to counter these new 
entrants. 

Meanwhile, caught in a cross fire between these two sides, mid­
market project teams have a much smaller margin of error than their 
counterparts working in bigger companies and are struggling to locate 
accurate vendor information, define mandatory requirements, and 
justify their selection to management. Application vendors have also 
been affected by this environment of uncertainty and must dedicate 
up to 40 percent more time per engagement from a presales con-

value that correlates the suitability of the 
process used to the organization's requirements. 

A standard scripted demonstration provides a list of steps that 
must be performed, includes the data that the transactions must be 
based on, and is typically designed along process-flow boundaries. 
Between 20 and 200 scripts are created in a typical selection, and 
their scope includes application-specific processes (e.g., the order­
to-cash cycle) and technical requirements (e.g., security, disaster 
recovery, and backup strategies) . Standard guidelines must also be 
developed and should include a requirement for a live presentation 
using the architecture being evaluated. This serves as proof of con­
cept from a technical environment perspective and is most often 
focused on identifying and validating fledgling NT-based application 
capabilit ies and satisfying scalability concerns. 
Jim Lebinski, senior analyst for Decision Drivers, Inc., a GartnerGroup com­

pany. For more in formation, call 203-316-3631 ; fax: 203-316-6161 ; or 

james.lebinski@gartner. com. 

Software solutions, such as the capa­
bility built into Windows NT, require that 
you provide two or more 56-Kbps mo­
dems and a host PC. H ardware solutions 
without internal modems, such as the 
WebRamp M3, require that you provide 
two or more external modems. (Don't 
expect to use any o ld modems you have 
on hand-using anything less than cur­
rent 5 6-Kbps devices will not give you the 
performance for which you are paying.) 
If you are using the router to dial into a 

main office, the main office remote-access 
serve r must support 56 Kbps- w hi ch 
means that it must have a digiral (usually 
Tl or ISDN Basic Rate Interface [BR!]) 
connection. 

If you need routing capabilities and a 
faster connection than 5 6 Kbps offe rs, but 
prefer not to make the jump to ISDN, a 
dual analog router may be just what you 
need . It wi ll give you near-ISDN perfor­
mance at moderate cost over ordinary 
phone lines. For best performance and 

fl exibility, be sure to choose a router 
that uses MLPPP channel bonding, pro­
vides standard routing capabilities such 
as multiple route destinations, and offers 
a Web-based configurati on too l, so you 
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. 
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in more ways 
than one. 

Monitors 
OSD 
Digital Control s 
Exclus iv e 3 
Year Warrant y 
Premium 
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RAID/RAIT Solutions ..... �
Tape Libraries �
Custom Designed �
Reliable, �
Scaleable �
Fault Tolerant �
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& Cooling Fans �

System 
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Fully Assembled 
Custom 
Configurations 
Name Brand 
Components 
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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 the entire 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 the speed ofdieprocessor to the size ofdie monitoI; you make 
the decisions. Then we makediecomputer. Eadi one is custom-built to your exact 
specifications and 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. 

INCREASE PURCHASING POWER. 
\Y/hen a business purchases our new custom-built CompUSA PC, they're getting 

more dian aquality computer, diey're gettingexceptional wal'I'anties and supprnt. And 
widi CompUSA at your side, we help eliminate die need for multiple sourcing and 
potential incompatibili ty 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. Simplyca!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. 

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

Plus shipping ond handhng 

Technology Assurance Program 
3-Ye:ir 172123 .. ......................... $I29.97 
5-Ycar 172I24 .. .. .... $239.97 

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 PNP SC AudioCard • ACS 9Watt Speakers • Micro.soft 
\Vindows" 95 • Microsoft Office 97 Small Business Edition 
• 104-Key Keyboard #818592 .. s15999 s 
Technology Assurance Program 
3-Yc:ir 172123 .. 
5-Yc:ir 172I24 

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

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

Plus shippng and handhng 6 

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

American Pro AP266L: Intel 266MHz 11':!1tium"U Processor 
• 32MBSDR<\M • 4.3GBMaxtor Hard Drive • 24X CD-ROM 
Drive • 56K* Modem • 4MB 3D Video Carel • 17" SVGA, .28 
NI Monitor (15.8" Viewable Image Size) • ACS43 9W\m 
Speakers • Microsoft \Vindows" 95 • 104-Key Keyboard 
#818601 ............ .. ....................... s1999•: 

PM; Shipping and handling 

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

Americim Pro AP333L·SE: Imel 333MHz Pentium®Il 
Processor • 64MB SDRAM • 8.4GB Maxtor Haid Drive • 32X 
CD-ROM Drive • 56K*US Robotics Modem • 8MB 3D Video 
Carel • 17" SVGA, .28 f\qMonitor (15.S"Viewable Image Size) 
• ACS425 48Wdtt Speakers • Microsoft Office 97 Small 
Business Edition • 104-Key Keyboard 
# 818634 . . . . . . . . . . 

Plus shipping one handhng 

Technology Assurance Program 
Hear 172123 .. ......................... $129.97 �
5-\0-Jr 172124 .. .......... $23997 �

American Pro AP300L: Intel 300MHz Pentium"Il Processor 
• 32MBSD RAM • 6.4GBMaxtorHard Drive • 24X CD-ROM 
Drive • 56K* Modem • 4MB3D Video Card • 17" SVGA, .28 
NI Monitor (15. " Viewable Image Size) • ACS45 26\Y.ltt 
Speakers • Micro.soft \X-indows"95 • 104-Key Keyboard 
# 818612 ........... ..... ... 

Pus shipping and handhng 
Technology Assurance Program 
3-\\::e 172123 .. .. ......... $I29.97 
5-)l>:ir 172124 .. .. ..... $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 From6.4GB Io .4GB Hard Drive .......... Clill 
Upg111ele From 16MB to 32MB R>\M ....... .......• .. ........ atll 
Upg111ele From32MB to 64MB RAM .......... Gill 
Upgr.iele IO Narural Ke)lxnrd .......... atll 
Adel a3Com905TX 10/lOO l\em'O!k Card ........... atll 
Ml aZip Drive . .. ...... aill 
Adela 4tllGBTR-4 Tape Drive .......... atll 
Upgmele to 3-Year On-site Senice ........ atll 
Upgmtle IO 5-Year On-site Senice .. ... ............ atll 

Amcricru1 Pro AP333L-SE: Intel 333MHz Pentium"II 
Processor • 32MB SDRAM • 6.4GB Maxtor 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

Pus Shlppcng and handing 

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

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. 
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108 Years of National Geographic on CD-ROM �
More than a century ofN ational Geographic 

on CD doesn 't disappoint. 

When I was growing up, everyone 
knew someone with shelf up o n 

shelf of aging, yellow-spined N ational 
Geographic magazines. N ow, in a single 
12-inch-wide box, I've got over a cen­
tury's worth of them-every last article, 
photograph, and ad fr om 1245 issues, 
complete from the first issue in 1889 to 

end of 1996. The only things not in­
cluded on this set of 30 hybrid (Mac and 
Windows) CD-ROMs are the inserted 
supplemental maps. 

This computer-publishing landmark is 
an extraordinary repository of informa­

tion and images, and it's priced at a bar­
gain-base ment $199. This 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, 2200 pounds 
worth, occupying 90 feet of shelf space. 
The initi al images occupied 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 

If you enjoy reading biographies about rich, obsessive egomaniacs who occasionally 
show they have a heart, you may want to pick up a copy of Mike Wilson's book, 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 build 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 McGraw-Hill Companies' by Mike Wilson, William Morrow and Co., 
Information Technology and Communica- 1997,$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 fuzzy. At 1024 pixels, 
it's smaller and thus looks a bit smoother. 
Some type, particularly in captions and 
graphics, is difficult (or 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 you' ll need to do fo r 
ease of reading. 

Extensive research or browsing can 
involve shuffling a lo t of discs in and 
out. And almost 20 percent of each CD is 
occupied by the entire setup program and 
search index. This lets you start a ses­
sion with any disc and run from the CD 
without copying 100 MB of search pro­
gram and index to your local hard drive. 

Because the pages a re a ll graphic 
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, contr ibutor, 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 

3 8 BYTE MARC H 1 998 



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. 

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

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

To find out more about 
CORBA, email info@omg.org, 

,-f3' " .;,l'-J -= 
visit www.omg.org or just call OIJE C T MAHAGEMEHT GROUP 

+1-508-820-4300. Setting the Standards 
for Distributed Computing •• 

OMG'*\ Object Managcmen1*, are registered trademarks and CORBA"" and CORBA­
Middlcwa rc th:n 's Evcrywherc1M arc trademarks of the Object Management Group. 
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Blasts from �
the Past �

Years ago in BYTE 

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. 

How to Survive the Big Squeeze 
Howard Rubin, computer science educator 

and editor ofITMetrics Strategies, on how to 

survive the productivity crunch. 

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. 
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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. 
Please note: You must own a PC and be 
computer literate in order to take this 
program. Apersonal computer is not 
included. 

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 
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 

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

:./ 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 

Address 

City 

A Division o(TlieMcGrawBill Compnnies 

(please print) 

State 

Tlw Computer Programming and PC 
Ser'l'icing courses feature the Pentium ® 

200 MMX PC. 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. 

The Pentium® 200 MHz PC 

• 16 meg RAM -rl 
• MMX™technology 

11 

-

• gigabyte hard , .< · _ 

dnve • oo"'"'·'·· =.....­....-." ....a....
• VGA color monitor · ...... _ 
• 8X CD-ROM drive 
• 16-bit sound card 
• 33,600 baud fax/modem 

Or call 
1-800-321-4634 

I Ext. 2972 I 

OR GET YOUR AAS DEGREE! 

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

Accredited Member, Distance 
Education and Training Council 

Zip 

Age 

4536-0398 
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Watch your job prospects ­
rise with NRI's innovative 
PC training 
Businesses 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 getting publications. And now, NRI has just tion to business presentations - easier and �
foundations with Windows NT 4.0, the leading updated its popular desktop publishing more exciting. NRI's newest programming �
server in terms of power, usability, and inte­ course to feature today's most sought-after course helps you bring text �
gration . This comprehensive course gives you software, Adobe PageMaker 5.0. NRI 's and graphics to life with �
the skills to install, maintain, troubleshoot, course moves from the basics of design to sound, animation, and photo­�
and adapt the kind of networks today's busi­ the intricacies of electronic publishing and quality images. As you become �
nesses need to operate efficiently. the Internet, giving you the complete know- skilled with the profes­�

how you need to succeed in a new career or sional-level Asymetrix �
Desktop Publishing .... an exciting home-based business. Toolbook authoring �
with PageMaker"' software included in �
Today, businesses of every kind Multimedia Programming your course, you'll be able to add drama �
need skilled desktop You can create the kinds of contempo­ and impact to all your computer applica­�
publishers to create ra1y multimedia programs that make tions, ultimately creating the kinds of �
eye-catching, result- eve1ything - from shopping to educa- dynamic programs that will put you at the �

forefront of multimedia technology. 

Mastering Microsoft Office 
Learn the ins and outs of Microsoft 
Office Pro, today's most popular soft­
ware suite. This comprehensive 
course, which includes a Pentium® 
l66 multimedia PC, features an inno­
vative combination of easy-to-follow 
lessons, online tutorials, and hands­BUSINESS REPLY MAIL on projects so that you can use 

FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON , D.C. Office's word processing spread­
POSTAGE WILL BE PAID BY ADDRESSEE sheet, database management, and 

other applications like a pro! 

NEW! �

PC Options Plan - Kcepup .�4401 CONNECTICUT AVENUE NW 
· with late-breaking adv;inccs in · WASHINGTON DC 20078-3543 
technology by upgrading yotll' 
computer system at special 
student rates. It 's state-of­

l11l1lll111ll111l111ll11l111ll11l1l11l11l11ll1l11l1l thc art guarantee! 

IN THE �
UNITED STATES �
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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 advantage 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 1upgrade 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 corporate 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 their 300-MHz 
counterparts. Performance differences 

e HP VECTRA VL 

RATINGS 

TECHNOLOGY * * * * 
IMPLEMENTATION * * * * * 
PERFORMANCE * * * * 

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 hard di sk, a 24X Max re­
wri table CD-ROM drive that uses HP's 
SureStore rewritable technology, 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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COMPAQ DESKPRO 6000 

RATINGS �

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 Window 
RAM. All this fits on two ISA slots, two PC! 
slots, and two shared slots. The Vectra 
starts with 32 MB of RAM, which seems 
silly considering it comes loaded with NT 
4.0 . (At our request, HP accommodated 
us with 64 megs.) Ofcourse, you can pur­
chase the system with as much as 384 MB 
ofSDRAM. 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 
custom-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 
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Eval Shooting the Rapids at 333 MHz 

Deschutes Performance Results 

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 supports 0$/2 and Windows 3.11, in 
addition to Windows 95/98 and NT, on the 
Vectra VL line. 

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 etell igent 
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, allowing 
the processor cartridge to be parallel to the 
motherboard. The layout of the PCI slots 
makes it a little difficult to add PCI mod-

Hewlett-Packard Vectra VL(333-MHz Pentium II) 

Compaq Deskpro 6000(333-MHz Pentium II) 

AST Bravo MS 6300 
(300•MHz Pentium II) 

PowerMac 9600/350 
(350•MHz 604e) 

PowerMac C3 desktop 
(266•MHz PowerPC 750) 
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ules. Additionally, I noticed that the AGP 
card slo t is buried behind the 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 attempts 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 

6 100 200 300 400 
� Overall � Spreadsheet � Project Mgmnl 
� Wilrd Proc. � Presentation CAD 
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Hewlett-Packard Vectra VL 
$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. 

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) 

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/ 

th e onslaught of a new Intel processor 
every few months, you'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 wi ll last 
for a couple of years, you can't go wrong 
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. 
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Remote Terminal Server 

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

Terminal Compromises �
ith its forthcoming Windows­
Based Terminal Server 
(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 
Citri x Systems, whose WinFrame multi­
user appli cati on server is based on Win­
dows NT. (See below fo r Citr ix's new 
pICAsso add-on to WBTS.) 

Lik e WinFrame, Terminal Server lets 
multiple users access Windows appli ca­
ti ons running on a centrali zed NT serv­
er. Users need only a small software client 
or a low-cost, dedicated terminal. Sound 
famili ar, Mr. M ainframe M anager? 

With WBTS, organizations can focus 
support, development, and maintenance 
eff orts on a single server farm, without 
worryi ng about constant hardware 
upgrades, software distribution, and con­
fi guration management. Each server sup­ Terminal Server needs serious hard­ RATINGS 
ports multiple simultaneous users, each ware and memory: 32 MB of RAM plus 8 

TECHNOLOGY 
appearing to control his or her own desk­ MB (or more) per user. We' ll likely see * * * * * 

IMPLEMENTATIONtop. System managers can also incorpo­ quad-CPU servers with 1 GB of RAM to * * * * 
rate bits of M icrosoft 's Zero Adminis­ support 50 to 100 people. PERFORMANCE * * * * tration Initi ative, such as restricting user Terminal Server is optimized for 32-bit �
access to specified appli cations. For many applications. Using DOS and 16-bit apps wi ll affect many users. M any organiza­�
organizati ons, this could signific antly is memory-intensive and will degrade tions wi ll need pICAsso's Load Balancing �
reduce help-desk call s and support costs. performance. Also, a single server fai lure option to provide continuous availabili ­�

The Windows-Based Terminal Server administrat ion 

utility provides control over terminal sessions. 

plCAsso Paints Mac and Unix Windows 

Citrix extends terminal support to DOS, Mac, and Un ix c lients through p lCAsso, a 
WBTS companion based on the company's patented Intelligent Console Architecture 

(I CA) protoco l. ICA has already been implemented in a number of network terminals, a 
Web browser snap-in, and a stand-alone client. W ith plCAsso, clients can access the 
W indows terminal server via the T-Share protocol, while other platforms use ICA for client­
to-server communications. plCAsso also has an optional Load Balancing module and 
enhanced support for c lient-side resources, letting users print to a local printer. 

RODIJCT I IIRATINGS 
plCAsso (Price : to be determi ned) 

TECHNOLOGY * * * * * Citrix Systems, Inc. 
Fort Lauderd ale, FLIMPLEMENTATION * * * * * 
954-267-3000, ht tp://w ww.cit ri x.com/ 
Enter HotBYTEs No. 1060.PERFORMANCE * * * * 

ty for mission-critical applicati ons. 
We tested beta copies of WBTS and 

pICAsso and had cl ients hooked to the 
server 5 minutes after install ation. We 
used PC cli ents plus Wyse and Neoware 
terminals. Both packages showed impres­
sive performance and should serve many 
organizations handily. Indeed, fo r many 
NT administrators, the chall enge will not 
be choosing to implement W BTS but 
fin all y admitting that the mainframe fo lks 
had a good thing going! Iii 

Morgan Stern is a network consultant in Boston 
and the coauthor ofNT Enterprise Network 
Design (Sybex, 1997). He can be reached at 
morganst@world.std.com. 
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Network Operating System 

NetWare S's native TCP/IP and Java support fill in the missing 
li nks in Novell's Internet strategy. By James E. Gaskin 

NetWare Enters the Nineties 

I!]
hink of NetWare as a 1970s 
VW Beetle- solid, reliable, 
and everywhere. Now, with 
NetWare 5, Novell 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 splash 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 Applets, 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. 

Developers, increasingly put off by 
Novell's clunky NetWare loadable mod­
ule (NLM) appli cation server, have flocked 
to Windows NT. Moab's inclusion of NT 
management tools acknowledges NT as 
the platform of choice for most network 
management. Novell says it wants to 

TECH FOCUS 

Novell's IPX was based on the best protocol 
avail able at t he t ime of Xerox Network 
Services (XNS), before TCP/IP's acceptance 
made IP the 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. Cli ent software 
started the move with the NEDC software in 
NW 3.0 on through the virtual loadable 
module (VLM) clients ofearly NW 4.x, and 
separated totally with the latest Client32 
versions released with this beta version. 
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Subnet addrns: 

Subnet mask: 

Subnet type: 

180.12.128.0 

255.255.255.0 

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 NetWare 5 may 
surprise some, but it will simplify network 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 couldn'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 TCP/ IP, !PX, or a 
mixture during installation, but the 
mixture won't work with this release. 
Windows 3.1 complained at the lack of 
!PX when starting, bur connections to the 
server worked well without 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. 
When 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 Net Ware 
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 Software 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 ideall y 
suited for information appli ances (IA s). 
These are consumer devices that perform 
only a few targeted tasks and are con­
troll ed by a simple 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 littl e memory and processing 
power in order to be affordable so that 
average consumers wi ll adopt them. 

Recognizing that the bills of materials 
for !As must be as low as possible, 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
ti on 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 all ows 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 implementation 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. 

The operating 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 

lnfonnation 

Software 
updates 

local 
device 

CD·ROM 
DVD 

An information appliance is a consumer device that's 

optimized to perform only several specific tasks. 

Networked 
device 

cols. This allows developers to port the 
software to any real-ti me microproces­
sor or micro kernel, and it enables cross­
platform development. Sun has already 
ported the software to a number of 
processors, including the Mitsubishi 
M32RD, the Motorola PowerPC and 
680x0, and the NEC V830 and V831. 

The platform impl ementation's 
portable microkernel is 80 KB and is mul­
ti threaded, priority-based, and preemp­
tive. It supports semaphores, message 
queues, mutexes (murual exclusion fl ags), 
multiple timers, and events. It is written 
mostly in C, with small portions-the 
context-switching and interrupt ser­
vices- wri tten in assembly language. 
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 appli cation 
onto the IA for execution. 

This level 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 transparently, 
without user interaction. 

Foundation to Build On 
The nextlevel is the Sun application foun­
dation. It can be considered a "v irtual" 
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Core/Operating Systems An OS for Information Appliances 

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 appli cations in the upper levels. 

The application foundation consists of 
graphics 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 ofsoftware 
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 lib rary 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 
application 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 ofSun ap­
plication modules that helps developers 
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Sun application 
module level 

Sun application 
foundation level 

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 appliance 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 appl ication pro­
grams in a tree format, all owing design­
ers to easily reformat the content. The 
Sun Mail Module 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 Extensions 
(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 

API 

Sun Web module 

API• 
Sun Java module 

Application foundation interface APls 

Graphics/fo nt libral) Opaque device libral) System libral) 

..-.... = --'..::..:;­
I Operating system -specific layer 

• 
"" "" 

Oevice 
drivers 

Network 
protocols Microkemel Sun Service 

Link 

Hardware 

!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 appli cation 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 chiefscientist for the Con­
sumer Group at Sun Microsystems. You can 
reach him in care ofeditors@byte.com . 

API 

Sun Mail module 



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 ObjectModel was not made from 
scratch. Rather, Microsoft built DCOM, 
introduced in WindowsNT, 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 ofservices 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 
ofMicrosoft's Component ObjectMod­
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 componentversioning 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 call. The fig­
ure "DCOM Architecture" shows the dif­
ferent invocation models. Ifa 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 capabi lities. 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-

DCOM Architecture 

Client 

Client process 

�~� 
�~� 

The local proxy COM nm-timeand stub collllllicate �
usi1g DCEand a � Security I DCE 
lightweight procedln call provider I RPC 
(LPC) layer. 

LPC 

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. 

Server �
Server 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 

DCOMnetwork protocol 

I Interface 

--....�·�~� Cfient/sener co111111111ications 

--..�·�~� Internal eonmmi cations 

DCOM lets clients transparently invok e 

a procedure locally or remo t ely. 

provider layer shown in the figure. DCE 
also supports a number ofprotocols, 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-l evel 
overview of the different PDUs, indicat­
ing their origin and grouping them by 
function. For brevity, only the connec­
tionless 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 pro-
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cedure call; the server uses Response and 
Fault to return results or to return an 
error, respectively. 

In CL mode, clients send an Ack to ac­
knowledge receipt of a Response PDU. 
Serverssend 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 repli es 
with a Cancel_Ack. When a message is 
too longto 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 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 use 
NDR and instead handle marshaling on 
its own. Or it might notuse DCE atall 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 could cache a subset of a SQL 
query result, then incrementally fetch 
more rows if and when required. 

As with other distributed systems, 
garbage coll 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 componentis obtained, the 
client call s DCOM's Add Ref method to 
tell the server to increment the refer­
ence count for that object. When the 
client no longer needs the interface, it 
call s the Release method, which causes 
the server to decrement the reference 
count. A componentwith a countofzero 
can then be garbage-collected. 
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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 all ows various threads to 
invoke an object's methods simultane-

DCE RPC Messages 

Messages are exchanged through protocol data units (PDUs) 

that contain control, data, and security information. 

calls are also combined. In addition, 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 
releasing their interfaces properly. To 
address this situation, DCOM uses a 
sophisticated pinging technique (unre­
lated to DCE's Ping PDU) that not only 
sends pings on a computer-ro-computer 
basis (instead of object-ro-object) butalso 
employs delta pinging to combine objects 
into sets. This strategy reduces the size of 
each ping message. For example, 10 
clients running on the same machine 
using the same server component results 
in only one ping-containing references 
to the 10 clients-not 10 individual pings. 
Delta pinging further groups the 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 
muI ti threaded invocation models. In the 
former, COM serial izes 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'sJava vir­
tual machine 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 call s. 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. 
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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 pixel 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

Digital CameraProcessor 
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The Mips R3000 architecture lets the CW4003 core support 

special coprocessors and a slew of device interfaces. 

KB instruction cache, a 1-KB data cache, 
2 KB of dual-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 5 4 MHz, performs any load schedul­

••• 
' 
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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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ing, and runs a subset of the Mips-11 
instruction set. 

A new wait-for-interrupt (WAIT!) 
instruction halts the core and keeps it 

I 
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8 In Capbn mode, the CPU and PPA c:onvert 
the image and forward it to the JPEG qine. 

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. 

Digital Camera Overview 
The figure "D igi tal Camera System" 
shows how the system on a chip works. 
It connects to a CCD daughtercard that 
contains the DCAM lens, CCD array, and 
AID 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 li ght 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 simil ar 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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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 

CCD dauglrtercanl 

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). 

0 In the r11t1er mode, the CPU and pixel-processing
accelerator (PPA) c:onvert the pixels into a24-bit 
image and a4IJSt the colors an the camera's LCD 
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 ofcolored 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

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 Display mode, the PCA-ATA modiJe rebieves 
the image, the JPEG qine decompresses it, and the 
CPU/PPA converts It for clsplay on the LCD scrtelL 

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 

�.�-�-�-�-�-�-�-�-�-�~ �H�o�s�tPC 

TV 

Color 
LCD 
screen 

PC-ATA �
flash �
memory �

LSI DCAM-101--------• subsystemsMemory 
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separation and pixel subsampling) 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 accompli sh this task. 
The DCAM-101 does all this, whil e 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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general purpose microprocessor that runs Windows®? Or a 
Windows Microprocessor? 
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Windows'95 WinChip C6 delivers 200 MHz MMX'" performance 
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Technology. Microsoft® Certified for Windows 95. �
And XXCAL Platinum Certified for compatib ility with other �
major x86 operating systems, network environments and �
software applications . �

So, which processor would you rather have? For today's �
value-conscious business and home markets , the Windows �
Microprocessor is a better answer. To learn more , vis it �
www.winchip.com . 
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0 �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? 
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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 handling 
when most function call s return error 
codes? Exceptions are an improvement 
over the use of return codes in two key 
ways. First, they provide a formal mech­
anism 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 you consolidate all the handlers 
within one section of a program rather 
than strewing them about. 

Java's exception mechanism provides 
a powerful means for asynchronously 
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, you create an exception with 
the throw keyword. As the word throw 
impli es, once an error occurs, the pro­
gram's flow typicall y jumps to another 
method far, far away from the original 
one. The th row keyword creates an ex­
ception object, which contains informa­
tion that's passed to a catch 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, 
you 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 containing the th row 
statement doesn't have a catch block, 
Java throws the exception to the calling 
method. If this method doesn't have an 
exception handler for the exception type, 

Exit Array on Exception 

Java run-time 
envnnment 

Valid 

Java's built-in boundary checking 

lets you easily exit an array. 

it's thrown to its callin g 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, you 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 n a 11 y keyword completes the 
descripti on of exception handling in Java. 
A f i n a 11 y block specifies a section of 
code that always executes before the 

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 Gall ery" 
on page 54. 

Run-Time Exceptions 
While the Java compiler tri es 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 Runt imeExcepti on, which han­
dles most exceptions created by program­
ming errors. Some of the exception types 
that Runtime Excepti 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
ti on handler. Before firin g up that code 
editor, you must first determine the cost 
ofa try I catch block without the catch 
being executed. This shows you whether 
the cost of using such blocks can actual­
ly boost performance. 

Compare the 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= Stri ng . valueOf (i ); 
) 

cat ch ( Excepti on e) 
{ 

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

Both of these loops yield almost iden­
tical benchmark times using ]DK 1.1.3 
on a system that has a 133-MHz Penti­
um and 48 MB ofRAM, 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 unexpected: 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, assuming 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 slightl y 
altering the fo r loop syntax, you 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 looped 
through a 2-million-element array, set­
ting the values to the index. (The initi al 
for loop code is in the section "Loop with 
bounds check.") For comparison, I de­
leted the 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 
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Code Gallery �
Sample try/catch/finally statements 

Public cl ass test 
{ 

public void aMethodCl 
{ 

try 
{ 

// Normal method ca lls and process i ng 

ca tch ( myException me) 
{ 

// Catch my Exception and handle condit i on 

ca t ch ( Exception El 
{ 

II Ca t ch a l l Except i on s except my Except 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[2000000J ; 
fo r ( i n t i = 0 ; i <an I n t . l en gt h ; i ++ 

{ 
anlnt[i] = i; 
} 

Loop using exception 

i n t an Int[ J = new i n t [ 2 0 0 0 0 0 0 J ; 

try { 

) I I Li mit t es t i n " for " 

for( inti =0;; i++) // No lim it test here 
{ 
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 that 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 the fact that users can be running 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'sJDK, 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 . 
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