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NetFRAME MVSOOO 

MICRON"' NETFRAME®LV2000 SERVER 
Intel 233MHz PentiumfiII processor w/ECC 
llMB ECC SDRAM 
lGB Ultra-Wide SCSl-3 hard drive 
NOS Support (3 incident resolutions/1st year) , 7x24 

STANDARD FEATURES 
Singleor dual IntelPentium IIprocessors 
512KB integrated L2cache in SEC package 
ECC. SDRAM (4DIMM slots) 
5expansion slots: 4PCI, 1ISA 
Integrated Adaptec PCI Ultra.Wide SCSl-3 controller 
Integrated Intel EtherExpress’" Pro 100controller 
12X SCSl-2 CD-ROM drive 
10 drive bays: 4external 5.25 / 1external 3.5’’ 

2internal 5.25 / 3internal 3.5" 
MicrosoftfiWindows NT" Server 4.0 (10-user license) 
Intel LANDesk" Server Manager 2.8 
Dedicated server technical support. 7x24 
5-year/ 3-year Micron Power"’ limited warranty 
1-year next-business-day on-site service* 
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NOS Support (3 incident resolutions/1st year), 7x24 

STANDARD FEATURES 
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512K integrated cache in SEC package 
Memory: ECC EDO or SDRAM option (8 DIMM slots) 
9expansion slots: 6 PCI. 2 ISA. 1shared ISA/ PCI 
Dual integrated Symbios Ultra.Wide SCSl-3 controllers 
Integrated Symbios Narrow SCSl-3 controllers 
Intel EtherExpress Pro 100 NIC 
Embedded RAIDupgrade option 
120 Compliant via embedded Intel i960-RD 
5 Internal. hot-pluggable. hard drive bays 

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

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

warranty 
1-year next-business-dayon-site service* $6,199 

Bus. lease 5195/ mo. 

ClientPro MRE 

MICRON CLIENTPRO® MRE 

Intel lOOMHz Pentium processor with MMX�technology 
llMB SDRAM 
2.1GB Ultra ATA SMART EIDE hard drive 
15" Micron SOOLx, .28dp (13.7" display) 

STANDARD FEATURES 
512KB pipeline burst cache, flash BIOS, DM I2.0 
3.5’’ floppy drive 
16X EIDE variable speed CD-ROM drive 
Intel Pro/100 wjWake On LAN network adapter 
S3 ViRGE graphics accelerator, 2MB EDO RAM 
Advanced Hardware and Power Management fea tures 
Chassis Intrusion Alert 
Microsoft lntelliMouse’" 
Microsoft Windows" 95 
Intel LANDesk Client Manager 
5-year/ 3-year Micron Power 

limited warranty 

$1,749 
Bus. lease $60/ mo. 

MICRON CLIENTPRO XLu 
Intel 266MHz Pentium II processor (features MMX technology) �
llMB EDO RAM �
2.1GB SMART EIDE hard drive �
17" Micron 700FGx, .26dp (16.0" display) �

STANDARD FEATURES �
512KB internal L2secondary cache, DMIsupport �
16X EI DE variable speed CD-ROM drive �
3.5" floppy drive �
3Com PCI 10/ 100 ethernet NIC �
PCI 64-bit 3D video, MPEG, 4MB EDO RAM �
Upgradable wavetable audio with speakers �
Tool-free minitower or desktop �
Microsoft lntelliMouse, 104-key keyboard �
MicrosoftWindows NT Workstation �
Intel LANDesk Client Manager �
5-year/ 3-year Micron Power limited warranty �

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

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

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

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

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

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

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

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

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

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

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

service and support. Whatever your computing needs, you can count on Micron to meet them . 

Call now to order. 

800�3(6)2�130(6) �
www.micronpc.com 

C ircle 140 on Inquiry Card. 
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Raising the Java Standard �
We need many flavors, but one standard. 

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

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

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

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

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

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

In a standards body, Sun will not get 
everything it hopes for, and neither will 
Microsoft. That's the point: Companies 
will have to cooperate to grow the pie. 
What do they have to lose? Let's exam­
ine the common myths: 
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Microsoft will hijack Java. Sure, it' ll 
try. For over a year, the rap from Red­
mond has been "Java is a language, not a 
platform. " Sounds a lot like "The Inter­
net is a network, not a platform," a rap 
Microsoft was forced to retreat from. 
H owever, should Microsoft not come 
to its senses, there's nothing about a stan­
dardized Java that prevents Sun or any­
one else from putting out its version of 
correctness and letting customers decide. 
If this technology is capable of standing 
up to the rigors of mission-critical com­
puting, it's capable of surviving a stan­
dards body. 

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

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

has ever submitted its product to a 
standards body, so why should Sun? 
No one else- at least since UCSD's p-code 
implementation-has claimed its product 
as a universal platform. Such a goal 
requires more than business as usual. 

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

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

Standards mute competition. Real­
ly? Tell that to IBM, loser of the 1980s net­
work standards race between Ethernet and 
Token Ring. Submitting its Token Ring 
technology to the IEEE 802 committee did 
not prevent the other main 802-governed 
technology-Ethernet-from whipping 
IBM in the market. But it did allow cus­
tomers committed to Token Ring to know 
where the technology was headed. 

No other operating system vendor 

Right now Sun and Microsoft are mir­
roring each other, trying to establish de 
facto standards. I support the Java Lob­
by's call to Microsoft and Intel to cease 
fractious activities. But I also think Java 
needs anindependentstandardsbody­
perhaps a combination of the Java Lob­
by and vendors-dedicated to advancing 
the technology. Ifserious users are going 
to commit to Java, they're going to have 
to see maturity, stabili ty, and reliability­
from the vendors as well as from the 
products. 

Mark Sch lack, Ed itor in Chief 
mschlack@bix .com 

www.byte.com 







ActiveX Files 

The otherwise very good 
ActiveX cover story (Sep­
tember) includes some dis­
information in David 
Linthicum's sidebar on secu­
rity. Simply put, ActiveX has 
no security model. The infa­
mous Exploder control that 
powers down a Windows PC 
was signed with a Verisign 
certified signature (http:// 
www.halcyon.com/mclain/ 
ActiveX). Microsoft claims 
thatAuthenticode, its code­
signing framework, is a secu­
rity model. It is not. It's an 
authentication framework. 

"If a control destroys your 
system," you say, "at least 
you'll know whom to beat 
up." This is silly. What if the 
government passed a regula­
tion that thieves must wear 
name tags if they break into 
a house when the owners are 
not present, and then the FBI 
rationalizes it by saying, "If a 
thief steals you blind when 
you're not home, at least 
you'l l know whom to jail"? 
I don ' t think so. 

Any hostile ActiveX con­
trol worth its salt will erase 
all traces of itself before pro­
ceeding with the rest of the 
dirty work. Since ActiveX is 
Win32-omnipotent, it can 
do anything. ActiveX may 
have its place in the develop­
er's toolbox, but it's not a 
suitable model for exe­
cutable content. 
Gary McGraw 

Research scientist 

Reliable Software Technologies 

gem @rstcorp.com 

I’m not sure I disagree with 
Mr. McGraw’s observations. 

My intention was to explain 
the ActiveXsecurity model, 
not promote it. As with any 
security subsystem, there are 
always methods to defeat it. 
We’ve seen this with Java, 
with the Internet, and I’m 
sure ActiveX is no exception. 
- David Linthicum 

I want to thank the folks at 
BYTE for writing that excel­
lent article, "ActiveX 
Demystified." There is, 
however, something that 
came to mind after reading 
it. Does ActiveX open 
Microsoft to a new era of 
unrelenting competition ? 
Think about it. By dividing 
applications into objects that 
follow the Component 
Object Model (COM) spec, 
Microsoft has created many 
more targets subject to com­
petition. It is difficult to 
unseat an entire suite of 
applications (as Corel has 
found out), but now, small 
and hungry software firms 
can target spelling checkers, 
TCP/IP handlers, peripheral 
drivers, and many other 
objects. Are we going the 
way of software widgets? Is 
Microsoft going the way of 
GM, where, in order to keep 
costs down, it will have to 
subcontract? The future that 
ActiveX will bring will be 
interesting indeed. 
Joseph Almeida 
Brampton, Ontario 

joe.almeida@sympatico.ca 

P&S’ing for Dollars 

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

gy ("Publish or Perish," by 
Richard Hackathorn, Sep­
tember). However, we 
wou ld like to clarify several 
points made in the article. 

T he statement that "no 
examples of monetary 
exchange with P&S have 
occurred" (page 66) dismiss­
es the origin of publish/sub­
scribe technology on Wall 
Street, where this model 
provides the infrastructure 
for billions of dollars in 
transactions. In fact, Open 
Horizon's Ambrosia product 
opens the door for electron­
ic commerce beyond the 
trusted computer base of a 
LAN to the often unreliable 
environment of the Internet. 
Ambrosia offers guaranteed 
message delivery, transac­

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

Contrary to the article's 
characterization of 
Ambrosia as based on COR­
EA, it is a pure publish/sub­
scribe product implemented 
in Java. Ambrosia provides 
three levels of CORBA com­
pliance to increase the flexi­
bility of customer imple­
mentations, but it is not tied 
to CORSA. Finally, while you 
quoted our CEO, you left out 
our contact information: 
650-869-2200; http ://www 
.openhorizon.com. 
Audrey Kalman 

Director ofmarketing 

Open Horizon, In c. 

South San Francisco, CA 

While there are certainly 
billions ofdollars being 
exchanged daily, these 
exchanges are done in sys›
tems carefully designed with 
limited sets ofparties in›
volved. There are no stan›
dards to allow economic 
exchange between indepen›
dent consumers and produc›
ers. The subscribing process 
needs to be opened, as the 
Webcasting folks are doing. 
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Economic exchange is criti­
cal to that openness. While 
the article might have 
implied that Open Horizon 
works only as a CORBA­

based product, this was cer­
tainly not the intent. That 
said, COREA andJava are not 
mutually exclusive. 
- Richard Hackathorn 

Web Groupware 

Jon Udell's "HTML+ NNTP 
= Groupware" (September 
Web Project) hit on several 
important points but didn't 
mention that the Web was 
originally designed to do 
what he's describing: collab­
orative authoring. When 
Tim Berners-Lee invented 
this stuff, he was trying to 
provide a way for people to 
collaborate on document 
authoring so that dispersed 
groups could write scientific 
papers. That's why the little­
known and even less-used 
CHECKIN and CHECKOUT 
methods are part of the 
HTTP standard. POST was 
meant to allow people to 
post articles and papers to 
newsgroups; it wasn't meant 
to receive results from a 
form as it is now used. 

The only advantage of 
using NNTP/INND over the 
Web is that replication is bet­
ter supported (this is where 
Lotus Notes scores). How 
about doing all this stuff 
using a Web browser and a 
Java applet that would add 
the re levant headers to an 
HTTP POST request so that 
you wouldn't have to split 
the subject line into name, 
company, and keywords? 
This would allow you to 
make the user interface 
more intuitive, and you 
wouldn't get misformed 
subject lines. The display of 
threading wouldn't be as 
easy (newsreaders have 
threading built in), but if 
Lotus Domino can do out­
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lining "twisties" on the fly, 
why can't a Web server 
script? Doing it this way 
removes the problem of old 
text-only news readers, and 
we're back to a thin vanilla 
client with any smarts being 
added as Java applets that 
get downloaded and updat­
ed when required, plus some 
server-side scripting for sort­
ing, outlining, and thread 
displaying. 
Hubert Matthews 
hubert@patrol.i-way.co.uk 

Very true about the Web 's 
origins. And yet oddly, the 
Web has emerged into popu­
lar consciousness as primari­
ly a read-only medium. 
Meanwhile, the Usenet has 
become a read-write medium 
for the masses. My strategy is 
to go with the flow. 

The biggest advantage of 
using NNTPJINND is: no 
server-side programming 
required at all to deal with .a 
basic document database, 
with discussions, with binary 
attachments, and now even 
with HTML. It wasn't 
planned this way, but the 
combo ofNNTP servers and 
clients has become in a way 
more useful than the combo 
ofHTTP servers and clients, 
that is, for the particular 
class ofapplication to which 
I'm trying to draw attention. 
This is a very large, impor­
tant class ofapplication. 

A Web server script can do 
those things you mention. 
I've written lots ofthings like 
that. But I'm trying to focus 
on what can be done with 
out-of-the-box tools and no 
programming. -Jon Udell 

Other lnterfaces 

Your article on network user 
interfaces ("Good-Bye, 
GUI-Hello, NU!," August) 
left out one important NU!. 
Silicon Graphics' Indigo 
Magic has had for about a 

year now many of the fea­
tures other vendors will be 
implementing in the "near 
future, " such as URLs direct­
ly on the desktop, a network 
clipboard, and a file manag­
er that can show FTP sites or 
other URLs directly and lets 

you drag and drop a page to 
a local file. 
Kristoffer Lawson 
setok@fishpool. com 

Here's another interface 
you might want to check 
out: the KDE (as in Kool 
Desktop Environment) pro­
ject for X Window-but 
mostly Linux-systems. 
Based on the Qt widget set 
by Troll Tech, KDE is a free 
GUI/NU! undergoing devel­
opment by a team of pro­
grammers around the world. 
At the heart of KDE is Kfm, 
the file manager. It's net­
work-oriented and can view 
any file tree that can be 
described in URL format. It 
can already render most 
HTML, and the next major 
version, Kfm II, will also 
function as a Web browser 
(it will even support frames). 
There are other applications 
in KDE, too, including sim­
ple editors, a font browser, 
and a sound player. At the 
moment, the software is still 
in alpha phase, but it's 
remarkably stable, and I use 
it virtually full-time now. If 
you want to read more, go to 
http://www.kde.org/. 
]ohnMcNulty 
john@vogue.demon.co.uk 

Improbable 
Products, or If We 
Had a Million 

Man, I am sitting on an S.F.­
to-Boston flight and cannot 
stop laughing. September's 
Improbable item about Sto­
chastic Cleaner-the pro­
gram that "cleans your hard 
disk of all the clutter that 
you probably don't need"­
is just great. Keep up the 
good work. 
Steve Butcher 
steveb@collectivetech.com 

Glad you enjoyed it. Many 
readers have written us to 
find out how they can actu­
ally buy the products covered 
in Improbable; for example, 
we received virtually mil­
lions ofletters about Cyber 
Babewatch (August), includ­
ing one from a clinic that 
dangled before us the possi­
bility ofreal cash expendi­
ture. But until those fussy, 
ROI-obsessed venture capi­
talists start returning our 
calls, the items mentioned 
on the end page will have to 
remain on the drawing board 
in Marc Abraham's mind. 
-Editors 

Hot Plug Today 

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

c 



Your computer Guy Will Hug You. �
Your Bo keeper May Kiss You. �

save S1,5DD on The serverSuite Designed Exclusively For small Business. 
CheyennefiServerSuite’" 3.0 includes three award-winning, industry-leadingprod› need for paper faxes. With FAXserve, there’s no more standing at the fax 
ucts that deliver aturnkey solution for all your critical server needs: storage machine, employees can fax right from their desktop 
management,anti-virus and fax communications. And for atruly affordable computer maximizing productivity and ensuring ServerSuite 
price. The $995 suggested retail price represents asavings of privacy. All three of these outstanding products will for Netware Includes: 
more than 60% if each product were purchased separately. save you time, money and frustration. �ARCserve 

ARCservefi, Novell’s preferred storage Call today and find out how ServerSuite �lnocuLANmanagement solution, is the industry’s best› can help your small business. And if any›�
selling data backup and restore product. body gets too close, tell them asimple � FAXserve �
It gives you total protection for all of your thank you will do. �
critical data. � Call 1•800-991-4438 For AFree TriallnocuLANfi, Novell’s preferred anti -virus or Visit Us At www.chevenne.com/adVert/ss3solution, is the best anti-virus software you 
can buy. It offers the most advanced and comprehensive virus 
protection for your entirenetwork - server and workstations. (AOMPUTER® 

FAXserve’" ,Novell’s recommended fax solution, eliminates the r.SSOCIATES 
'1 997 Computer Associates International, Inc., Islandia, NY 11788•7000.All other product names referenced herein are trademar1<.s of their respective companies. Software superior by design . 







News & Views 

AChip off the Old Block �
Digital has reestablished Alpha’s CPU performance lead over Intel at the high end. �

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

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

Like other RISC CPU vendors, Digital was embarrassed in late 
1995 when Intel's Pentium Pro caught up to the Alpha, at least 
in integer performance. However, Digital has reestablished its 
performance lead at the high end: A new 600-MHz 21164 Al­
pha-based system from Polywell, which BYTE recently tested, 
trounced 300-MHz Pentium II-based systems in our CPU-/FPU­
intensive BYTEmark tests. The 350-MHz 604e also does quite 
well on this test. 

Now Digital is readying a new CPU, the 21164PC (see "Alpha 
Arrives at the Desktop," May BYTE), which costs less than the 
21164 but delivers almost as much performance. The 21164PC 
targets desktop PCs costing $2500 to $3000, a price that's still 
at the high end of the mainstream PC market but much less than 
the $10,000 or so that systems us­
ing the 600-MHz 21164 now cost. 
The first 21164PC-based systems 
were expected to start shipping 
this fa ll, according to officials at 
Digital. 

With the 21164PC, Digital re­
tained the 21164's basic core but 
did several things to reduce costs, 
including moving the 21164's 
modest (96-KB) Level 2 cache off­
chip and reducing the pin count 
by eliminating support for mul­
tiple processors and limiting the 
size of the L2 cache to a maximum 
of 4 MB (down from 64 MB) . 

The 21164PC processor costs 
$495 in OEM quantities for the 
533-MHz model and just $295 for 

RISC Races Ahead in BYTEmark Scores 

533-MHz Alpha 21164PC 

350-MHz PowerPC 604e 

600-MHz Alpha 21164 

466-MHz Alpha 21164 

3:13-MHz Alpha 21164 

300-MHz Pentium II 

90-MHz Dell Pentium 

the 400-MHz version . At those prices, the chip competes with 
both the Pentium and the Pentium II, although the 21164PC's 
chip set, the 21174, costs about $60 more than Intel's 440LX 
Accelerated Graphics Port (AGP) set. The 21164PC's motion­
video instruction set enables it to perform streaming video 
compression (e.g., full-frame and full-motion digital videodisc 
[DVD] acceleration) that can't be done on the x86 architecture 
without additional hardware, such as a graphics accelerator 
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with DVD support, Digital officials say. 
The 21164PC isn't Digital's first attempt to enter the RISC PC 

market. The company's 21066, a less expensive version of the 
21064 Alpha CPU, fared poorly and illustrates the many reasons 
why penetrating the mainstream PC market is such an uphill 
battle for a RISC vendor. At the time, Digital officials blamed 
the 21066's tepid reception on a lack of native Alpha NT appli­
cations and other market factors. But analysts say the main rea­
son the 21066 sank was due to poor price/performance. Results 
from running our BYTEmarks on a reference system based on 
the 21164PC indicate that the new CPU will deliver plenty of 
performance for the dollar : It beats the 300-MHz Pentium II in 
both integer and floating-point performance. 

Alpha chips are still dogged by 
nagging questions about the num­
ber of native applications avail­
able for the platform, although 
Digital and its partners have done 
much to improve this situation 
since the days of the 21064. Today, 
Digital claims 2000 to 2500 native 
applications are available for the 
platform, and it's pushing the cre­
ation of more by offering hard­
ware discounts for software ven­
dors and by helping vendors port 
their applications to Alpha. "We 
have been driving the porting of 
app lications to Alpha for all 
OSes-with the focus on NT, and 
Unix a close second," says Aaron 
Bauch, manager of technical mar­

keting for Digital's Alpha Microprocessor. Another technol­
ogy, Digital 's FX!32 emulation/translation software, improves 
the performance of native x86 programs when executing on Al­
pha NT hardware. 

Nevertheless, there are some holes. For example, Microsoft 
currently has native Alpha versions of Excel 97 and Word 97, 
but none of any other applications in its Office family. Getting 
more Alphas onto more desktops will make the platform a more 



anractive one for software developers to 
target. 

Many Alpha-powered systems are still 
geared toward high-end applications, 
such as animation, graphics production, 
and databases, and most smaller compa­
nies apparently don't need all that pow­
er at the prices Alpha systems command 
(see the Survey on page 24). Bauch be­
lieves that this will change with the con­
tinued evolution of Windows NT. "Our 
advantage in the NT marketplace is per­
formance and the longevity of a system," 
he explains. 

By the first half of 1998, Digital will be 
ready to release a new CPU, the 21264. 
This is to be the company's flagship pro­
cessor; it will target high-performance 
servers and workstations and offer both 
uniprocessor and multi processor config­
urations. 

In the past, Digital has simplified the 
CPU core while gunning for the highest 
speed. T he new 21264, which features a 
complex, out-of-o rder CPU core, w il l 
process up to 80 instructions at once. It 
has a bandwidth several times higher than 
that of previous chips, channeling up to 
S.3 GBps of cache data and 2.6 GBps of 
main memory into the demanding new 
processor core. The new 21264 will start 
life atSOO MHz, still far ahead ofany com­
petitors in terms of speed. And you can 
expect Digital to release a PC version of 
the 21264, according to Pippa Jollie, prod­
uct manager for the 21164PC. 

Digital is trying to emulate the success 
of x86 manufacturers in building a base 
of OEM customers by making the tech­
nology more readily available. During the 
past few years, for example, Mitsubishi 
and Samsung have begun producing Al­
pha chips, VLSI Technology has begun 
producing third-party core logic (and it 
might release a less expensive alternative 
to the 21174 chip set), hundreds of op­
tions from third-party hardware vendors' 
add-in cards now exist, and 2000-plus in­
dependent software vendors now sup­
port the platform. 

What's missing-and what Digita l 
covets- is a design win for the 21164PC 
with a top-tier PC vendor, such as Com­
paq or Dell. "It's always been a primary 
goal to get a tier-1 company," says Digi­
tal'sjollie. Tier 1 vendors are interested, 
she says, but they're currently in wait­
and-see mode. "With the 21164PC, we 
are providing vendors a product that we 
hope they will adopt. I would be thrilled 
if they did." -Jason K. Krause 

.by .com 

Geek Mystique 
The Internet's Busting 
Out All Over 
The number of people who today reg­
ularly access the Internet through al­
ternative points of access has almost 

tripled since spring 1996. These alter­

native points of access include locales 
other than home, school, or the office­

such as museums, libraries, retail out­

fits (including malls and cyber cafes) , 

recreational facilities, churches, hos­

pitals, and community centers. In 1996, 

1.5 percent of the survey respondents 

Alternative Log-On Popularity 
Hospitals 

Museums/ 4% 
recreational 

facilities 
6% 

Hotels 
8% 
Retail 
(malls, 

cyber cafes) 
14% 

Media Research 

claimed to access the Internet through alternative points; that's now up to 4 percent, sug­
gesting that the Internet's importance in our daily life is increasing. 

x86 Vendors Unite Against Intel �
Foiled by Intel's rig­

id patents on Slot 
1, rival vendors ofx86 
chips are working on 
a new CPU interface 
to succeed the widely 

used Socket 7. The higher-bandwidth 
interface would be an open alternative to 
Intel's proprietary sockets and slots, but 
it could split the PC system architecture 
into incompatible standards. 

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

All of Intel 's P6 processors (including 
the Pentium Pro, the Pentium II, and the 
forthcoming Deschutes) require the same 
basic bus protocols, although the physi­
cal interfaces vary. The Pentium Pro uses 
Socket 8, the Pentium II uses Slot 1, and 
some fu ture Pentium II processors will 
use Slot 2. Mobile versions of the Pentium 
II use still another proprietary interface 
that's a miniaturized variation on Slot 1. 
Motherboard makers can put Intel's CPU 
interfaces on their boards, bur Intel won't 
share the technology with rival vendors 
of x86 processors, although it has licensed 
it to some core-logic chip-set vendors . 

"If we adopt a proprietary solution, it 
will only help Intel win," says Stan Swear­
ingen, product management director at 
Cyrix. "We be lieve the industry wants 
that to be an open socket. We' re already 
talking to chip-set vendors, AMD, and 
other companies to define a new inter­
face," he adds. 

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

Vendors are currently working to ex-

Contents �
Apple Pounds Clones �

•22 �

Sun’s 450 Server �
Takes Aim at Wintel �

26 �

Compaq Counters �
Sun’s450 �

28 �

How to Design �
Better Interfaces �

32 

NO V EMBER 1997 BYTE 1 9 







tend the life of Socket 7 in several ways. 
This fall, AMD will likely announce a 
new K6 processor with a larger Level 1 
(Ll) cache. Centaur plans to ship next 
year a new version of the IDT-C6 that will 
integrate the Level 2 (L2) cache. Other 
possible stopgaps include CPU daughter›
cards that plug into Socket 7 (see "Sock›
et to Me" on page 73 ). 

Meanwhile, Intel isn’t standing still. 
In August, it announced a new Pentium 
Pro processor with 1 MB of L2 cache›
twice the maximum cache size of earlier 
Pentium Pro chips. Intel plans to intro›
duce the Deschutes version of the Pen›
tium II in mid-1998. Deschutes will be the 
first Pentium II chip fabr icated on a 0.25 ›
micron process, and it will eventually 
replace today’s 0.35-micron Pentium II 
chips (for more information, see "Future 
Watch," below). 

Slot 2 is a higher-performance version 
of Slot 1 that will run at a bus frequency 
of at least 100 MHz and support larger 
single-edge contact (SEC) cartridges. 
These cartridges have room for bigger 
L2 caches. Intel is aiming Slot 2 at higher›
end desktops and servers, leaving Slot 1 
for mainstream systems. 

Even if Intel ’s competitors can rally 
around an alternative interface, it will put 
many companies and users in a quandary. 
Today it’s possible to make a Socket 7 
motherboard that works with anybody’s 
PS-class processor. But manufacturers say 
it costs too much to construct a mother›
board with two different CPU interfaces 
because they’re electrically incompatible. 
Vendors would have to either create two 
versions of every product or choose sides. 

The result could be two competing 
PC architectures: Intel and non-Intel. And 
since Intel is the industry’s leading sup ›

plier of CPUs, motherboards, and chip 
sets, the non-Intel fac tion faces an uphill 
battle to establish an open standard. 

-Tom R. Halfhill 

Power Mac 
Prevails (with 
an Asterisk) 
T�hanks to its 350-MHz PowerPC �

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

Thanks to turmoil surrounding Mac �
OS licensing and Apple ’s acquisition �

Apple’s Power Macintosh 9600/350 

uses the 350-MHz 604e CPU. 

of Power Computing, the competition 
for the 9600/350 is now a lot thinner. 
With Motorola pulling out of the Mac›
clone market and the Power Comput›
ing buy-out, Apple doesn’t have to wor›
ry as much about clone vendors further 
eroding its market share by introducing 

Unsharp Mask 
(default) ���� 

Unsharp Mask 

(custom) ���������� 

� � Apple Power Mac 9600/350
Gaussian Blur (350-MHz 604e) 

� � AST Bravo MS 6300 
(300-MHz Pll) 

RGBtoCMYK D Polywell 266-MHz Pll 

� Power Tower Pro 250 

0 4 6 8 10 
Seconds 

For more information on the Photoshop test suite, see the February Bits or http://www.whldbey.com/gallery/photoshop/. 

The 9600/350’s scores give It a sllght edge over AST’s 300-MHz Pll. 

Future Watch 
Coming in 1998: 
400-MHz Pll PCs[iBy th;< t;m< ’"" 

year, Pentium II 
chips should be 
available at speeds 

of 400 MHz or higher, along with 
Pentium II versions for systems 
that have more than two proces›
sors and for notebooks. 

Intel says the Deschutes ver› sit in a Slot 1 cartridge, will tar›
sion of the Pentium II will debut get desktops, entry-level servers, 
at 333 MHz early next year. It and workstations. 
will be built on a 0.25-micron Around midyear, the compa›
process and will reach speeds of ny will introduce Pentium II pro›
450 MHz by the end of next year. cessors that plug into Slot 2, 
Sometime during the first half of which is intended for servers and 
1998, Intel will release a 350- or accommodates a larger Level 2 
400-MHz version of the Pentium cache that runs atthe core clock 
II that will support a 100-MHz speed of the processor. Slot 2 
system bus. This chip, which will configurations will support a 

100-MHz system bus next year, 
and servers based on it will scale 
to a minimum of four processors, 
company officials said. 

Intel will introduce Pentium II 
processors for portables during 
the first half of 1998. These chips 
will be available in either a mod›
ified cartridge design (similar to 
slots but significantly smaller) or 
the Mobile Module. 
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Datapro Report �

Server Wars: Sun and Compaq Take Shots at Each Other �

S un Microsystems' recently announced 
Ultra Enterprise 450 Work Group server 

is a stiff competitor for Compaq's Proliant 
servers. The Enterprise 450 levels the cost-of­
ownership issue against Windows NT/Intel 
(Wintel) servers, offers better performance, 
supports PC-client environments, and offers 
the resiliency of Solaris and scalability across 
Sun's Enterprise server product line (which 
supports up to 64 processors in a symmetric 
multiprocessor/server configuration). Com­
paq's Proliant 7000 (see article, next page) 
is strategically positioned against the 450, 
but Sun's 450 announcement is a bold strike 
against Wintel. 

The Enterprise 450 is a robust midrange 
server. It supports up to four UltraSparc II 
processors, which use Sun's UPA system 
bus; it has a peak speed of 1.78 GBps. This 
compares with 540 MBps for Intel's Pentium 
Pro. A fast system bus lets multiple proces­
sors access memory faster, providing more 
efficient symmetrical multiprocessing. 

The Enterprise 450's 1/0 architecture is 
based on the PCI bus: It has six PCI buses, 
including three 66-MHz PCI buses, resulting 
in a peak 1/0 bandwidth of just over 1 GBps. 
This is more than three times the 1/0 band­
width of the Pentium Pro Intel servers, which 
support two 33-M Hz PCI buses. 

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

Sun's Enterprise 450 server provides more 
performance than the fastest Intel servers 
currently available for Windows NT 4.0 (see 
the table) . Compaq has yet to publish a TPC­
C result for the Proliant 7000 for NT, but it 
claims 1 0,54 7 tpm for the Proliant 7000 with 
four 200-MHz Pentium Pros running SCO 
UnixWare. Its price/performance result ($71 / 
tpm) was not as good as Sun's. Compaq is 
expected to publish a TPC-C result for the 
Proliant 7000 running NT, which should have 
better price/performance-and maybe even 
better performance. 

PC users can access their files transpar-

Sun Strike on NT 
Sun Enterprise Compaq ProLiant Compaq ProLiant 
450 6000 7000 

Processor/ UltraSparc II/ Pentium Pro/ Pentium Pro/ 
MHz 250and300 200 200 

L2cache 1 and2MB 512KBand1 MB 512 KB and 1 MB 

TPC·Ctpm 11 ,560 (four 9029 (four CPUs 10,547 (four 
results 300-M Hz CPUs, with 512-KB cache, CPUs with 1-MB 

Solaris 2.6, UnixWare, Sybase) cache, UnixWare, 
Sybase 11.5) Sybase) 

$/tpm 56.6 79 71 

Entrystreet $14,650 (250 MHz) $15,196(512-KB $23,016(1-MB 
price (128 MB $19,150 (300 MHz) L2 cache with NT L2 cache with 
of memory, Server4.0) NT Server 4.0) 
4·GBdisk) 

Sun's Enterprise 450 has 10 PCI slots, 

including 66-MHz, 64-bit-wide ones. 

ently from any Sun server w ith Sun's Solaris 
for lntranets, which ships with every Sun En­
terprise server. Solaris for Intra nets is also 
available for $1 290 for Solaris Intel platforms. 

Introduced recently, Sunlink, a module of 
Solaris for lntranets, supports file systems for 
Windows 3.11 , 95, and NT; Mac; NetWare; 
and MS LAN Manager. Print-sharing and file­
sharing services for these clients are sup­
ported by Sunlink.PC users can access their 
Microsoft Office files from Sun's 450 without 
changing anything. Sunlink is included with 
the Enterprise 450 server, but no additional 
client software is needed. 

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

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

of the Reliability, Availability, and Serviceability 
(RAS) features found in the Enterprise 3000, 
4000, 5000, and 6000 servers. It comes 
standard with two (and an optional third) 560­
W power supplies, which are hot-swappable. 
Sun's 450 also supports hot-pluggable disk 
drives, thermal sensing, and four levels of sys­
tem diagnostics. 

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

Short of supporting NT, Sun has done al­
most everything it can do to take on Wintel 
workgroup servers: It has eliminated price as 
a barrier and brings most of its enterprise ca­
pabilities to the workgroup server. The Enter­
prise 450 should gain market share against 
Sun's major Unix competition (HP and IBM), 
whose Unix midrange servers lag far behind. 
For mixed Unix and NT environments, Data­
pro recommends that customers evaluate 
both Sun and Compaq (and other Wintel plat­
forms) for workgroup computing. 
Peter Lowber is a principal analyst for Datapro, a 

division of the Gartner Group. For more informa­

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

609-764-2814; or see http:llwww. datapro.com. 
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Proliant 7000 
Takes on 
Sun450 
With the excellent reputation Solaris 

has for supporting enterprise-class, 
mission-critical environments, and the 
scalability ofSun's Enterprise Server line, 
Sun's450 is attractive forworkgroup serv­
er and enterprise environments. But with 
its ProLiant (PL) 7000, Compaq has de­
veloped a server that's strategically po­
sitioned against Sun's 450. 

The PL 7000 provides many of the same 
Reliability, Availability, and Serviceabil­
ity (RAS) features as Sun's Enterprise 450 
(see Datapro Report, previous page). In 
addition, the PL 7000 supports up to four 
oflntel's Pentium Pro 200-MHz, 1-MB, 
L2 cache processors. 

But Compaq is positioning the PL 7000 

Compaq's Proliant 7000 is 
expandable to eight CPUs. 

with the future capability to support up 
to eight Intel processors . As eight-way 
servers for NT become a reality with NT 
5.0 and Deschutes, the next-generation 
Intel server processor, the pressure will 
be back on Sun. The 450 is only a four­
way server; for more scalability, Sun us­
ers are forced into a much-higher price 
bracket. Also, Compaq is strategically 
positioning the PL 7000 as a standards­
based server for hot-plug PCI and 120. 

Now that Sun is supporting the PC! 
bus, Compaq is upping the ante. This is 
not an issue yet, but it may become one 
as these new standards materialize dur­
ing 1998. -P. L. 
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Book Review 

The s• �
onald Knuth’s magnum opus The Art of Computer Programming is, quite simply, the 
bib le of c lassical computer science. "The Knuths" are still referred to and studied in 

an age when technology changes faster than processor clock speeds. Now, for the first time 
since 1972, Knuth is updating his lifework. Addison-Wesley has released the first volume, 
Fundamental Algorithms; the second (Seminumerical Algorithms) and third (Sorting and 
Searching) are due to arrive in November. 

It is Knuth’s philosophical approach that preserves his work so well. He does not pre›
scribe to the latest trend in programming languages. Instead, he expounds the funda›
mental flow of programming algorithms, the essen›
tia l architecture of data structures, and the basic 
mechanisms of stacks and queues, using, as he puts 

nrn CLASSIC WO!t K it, "English as my high-level language:’ This approach Nl!WL\' UPOA'rl:O AN D REVISED 

cannot fairly be dubbed "generic:’ Given the clarity 
and specificity of Knuth’s models, these constructs 
can be directly applied to a broad range of languages, TheArt of 
OSes, and hardware architectures. Computer

Typically, Knuth first describes an algorithm or 
structure in general terms. He sets up the discussion Programming 
with tables, flow diagrams, and other graphical aids. \IOI. Mill 

For instance, when opening the section on informa› Fundamental AJgori thms 
tion structures, Knuth covers important terms and Third Edition 

notations by describing a simple algorithm involving 
playing cards. The sample data structure includes 

DONALD E. KNUTHfields for TAG, SUIT, RANK, NEXT, and TITLE-the 
fields required for the data record. He then displays 
the actual cards next to a computer representation 
of the data records. Next, a figure shows record structures along with arrows that depict 
how the records are linked. An algorithm for turning over a new card is presented step›
by-step, accompanied in parentheses by relevant comments, as shown below. 

Al . Set NEX T( NE\KARD l to TOP . <This puts the appropriate 1ink �
into the new card node . ) �

AZ . Set TO P to NEW CARD. <This keeps TOP pointing to t he top �
of t he pil e . ) �

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

Finally, Knuth uses low-level assembly language for the routine, listing each command 
with comments. This meticulous, thorough methodology proceeds from a general descrip›
tion to a specific implementation, so you understand the flow logic, the data architecture, 
and the practical impl ications of the algorithm. The bulk of the first volume covers infor›
mation structures, including stacks, queues, binary trees, and dynamic storage. 

In his update, Knuth incorporates his own handwritten notes and adds hundreds of new 
exercises and solutions, focusing on subjects that have "converged" over the years. In 
some cases, Knuth concedes that a subject is evolving too rapidly to pin down. And in one 
notable passage, Knuth admits that his M IX system, a mythical computer that he uses to 
elucidate his models, is "now quite obsolete"-for example, MIX has no OS; it bootstraps 
from tape. He plans to replace MIX with a 64-bit RISC computer, the MMIX 2009, but he 
has delayed converting the programs in Volumes 1 through 3 until after next year (and the 
completion of Volumes 4 and 5) . 

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

for the serious computer scientist and anyone who wants The Art of Computer 
Programming, Volume 1:to understand computer structures and programmatic 
Fundamental Algorithms, flows. lf you want a deep understanding of buffer-alloca›
Third Edition 

tion or garbage-collection routines, along with alternative 
by Donald Knuth ; Addison ›

approaches and efficiency analysis, consult your Knuths. 
Wesley; 656 pages; 

Stan Diehl is a frequent contributor to BYTE and former director 0-201-89683-4; $49.44 
of BYTE reviews. You can reach him at sdiehl@nebs.com. 









_ _Inf 
Blastsfrom 10 Steps to Better Usability · thePast 

Years ago in BYTE 

What goes around, comes around. Five 
years ago, the hot topic was penny-pinch• 

ing PCs. Dell’s Dimen›
sion 386SX/25 sys ›
tem offered an 80-MB 
hard drive, two floppy 
drives, Windows 3.1 , 
and a mouse for just 
$1359. Inexpensive 
PCs made lots ofnews 
this summer, too-not 

only traditional Pentium-type PCs that sell 
for under $1000, but NetPCs and network 
PCs (and cost of ownership), too. 

Bill Gates was drumming up support at 
users-group meetings for OS/2, but devel›
opers (and BYTE columnist Jerry Pournelle) 
complained that OS/2 didn’t take advan›
tage of the 386 and that it was a crippled 
OS on the 286. Compaq’s 20-M Hz Porta›
ble 386 weighed 20 pounds, had 1 MB of 
RAM, and 40 MB of hard drive space fora 
mere$7999. 

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

Years ago in BYTE 

Steve Ciarcia’s well-known Circuit Cellar 
column, one that attracted a loyal follow›
ing over the years, debuted. And Apple 
co-founder Steve Wozniak wrote an arti›
cle about how to extend the 6502 proces›

sor using software. 

Jakob N ielsen, Sun Microsystems 

Distinguished Engineer, discusses the hows 

and whys of product usability. 

to be designing a Web site. 
M y ana logy is that designing a Web 

page is quite similar to designing a dialog 
box. In either situation, you're designing 
a set of options for users. These options 
include what users can click on, what they 
can do, and what the stream of their at­
tention is when looking over the layout. 

Designing a Web site is simi lar to de­
signing an application. You have to wo r­
ry about not just those detailed issues, but 
also about the navigational flow. How us­
ers move between all those differe nt op­
tions is one example of what comes into 

BYTE: You've studied usability and user­ site design as opposed to page design. 
interface design issues since 1983. Is the We now have millions of peop le doing 
number of people who design products this, whereas, a few years ago, we had a 
with which others interact increasing? few thousand people doing this. Many of 
Nielsen: O h, yes, more peop le are al­ the issues and problems that we see on 
ready designing their own user interfaces, the Web today, such as inconsistency, are 
in the sense that a Web page is a user in­ the same ones we've had with other sys­
terface. T he scope of user- interface de­ tems, such as mainframes, for a long time. 
sign has expanded dramatically because 
of the Web. It used to be a small set of pro­ You can get more on this topic from 
fess ionals doing it. But now, it's essential­ http://www.useit.com/papers/heuristic. 
ly everybody, because everybody seems 

Nielsen’s Top 10 List 
PROVIDE STATUS FEEDBACK. PREVENT ERRORS. This may Wizards. There should be 
The system should tell users sound obvious, but if some› more than one way to ac›�

what’s going on. "This is par› thing is likely to lead to an complish a task:’ �

ticularly true for the Web, error, make it difficult to do � PRACTICE AESTHETIC AND 
which is not yet robust and and ask confirmation ques› MINIMALIST DESIGN. "Every 
reliable:’ tions such as, "Do you real › piece of information on the 

ly want to do this?" But don’t MATCH BETWEEN SYSTEM screen competes with all 
overdo the confirmation, or AND REAL WORLD. The sys› the other information there. 
the user may get impatienttem should communicate If something isn’t necessary, 
and cl ick "YES" to every•in words, phrases, and con› remove it." 
thing.cepts that are familiar to the HELP USERS RECOGNIZE, 

user. MAKE OBJECTS, ACTIONS, DIAGNOSE, AND RECOVER 
AND OPTIONS INTUITIVE. "Re›

GIVE USERS CONTROL AND FROM ERRORS. "In an error• 
call , where you have to re›

FREEDOM. "Don’t trap peo• message situation, the user 
member what somethingpie in a state where they is motivated to overcome a 
does, is much more difficult cannot escape. Always have prc:>l:>lem. Errors are a prima• 
than recognition, where you a cancel button available." r OP.portunity to teach us• 
immediately know what e through informative error 

BE CONSISTENT. "If a button something does:’ messages:’for your home page is al›
PROVIDE FLEXIBILITY. "Give ways in the same location , PROVIDE ON-LINE HELP that 
experienced users short• users don’t have to figure provides quick answers to 
cuts and give novice users out where it is:’ specific questions. 
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Your eyes might be the best way 
to control your PC screen. 
Page32IS3 

Multilingual Net 
Searches 
And Internet-based translation 
services. Page 32IS 4 

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

ugHunters 
New testing tools help software 
developers control bugs and 

ts. Page 32IS 17 

Greener Design 
Software helps manufacturers 
build environment-friendly 
products. Page 32IS 23 
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Ahead-tracking camera measures 
the exact position of the head, 

visual field. 

INTERNATIONAL 

News & Views -:1 
Don’t Blink �

Forget Windows, icons, and your mouse. Your eyes may 
be the ultimate computer commander. 

nv ision a PC th at lets you 
trace a series of hyperlinked 
documents as you glance at 
the keywords or activate an 

incoming e-mai l message by just looking 
at the subject l ine. Researchers at the 
Heinrich-Hertz research institute (HHI) 
in Berlin recently demonstrated a gaze­
controlled 3-D user interface. It works 
w ithout inputti ng t raditional exp licit 
commands. " Our curren t proto type 
reads users' ga.zes and reacts before they 
can utter a command," says Siegmund 
Pastoor, a pro:i ect leader at HHI. 

Called Bli ck (the German word for 
gaze), the system includes an autostereo­
scopic display that represents objects in 
3-D witho ut the user wearing either a 
head-mounted display or shutter glasses. 
Built-into-the-monitor head -tracking 
and eye-tracking cameras capture a user's 
gaze . 

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

Blick's auto:;tereoscopic, free-viewing 
3-D display us es direction mu ltiplexing, 
a display techn ique that makes different 

The current prototype deploys 

external cameras. 

Eye-Controlled 3-0 Display 
The system constantly projects the 
stereoscopic views into the user’s 

enabling stereoscopic right· and 
left-eye views to be projected into 
the user’s visual field. 

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

The next generation of user interfaces may be 

in 3-D and controlled by your gaze. 

perspective views visible only from spe­
cific positions. For each position, the sys­
tem calculates on the fly both stereo­
scop ic views and projects them together 
to create the illusion of a 3-D space. Im­
ages seem to jump out at you. 

To avoid time lags berween the head­
tracking camera's image capturing and 
the stereoscopic visua lization on th e 
monitor (a typical delay ofabout 120 mil­
liseconds), the system runs an algorithm 
to predict the viewer's head position. 
Thus, the graphics subsystem often works 
with anticipated head positions. 

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

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

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

-Rainer Mauth 
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International Bits 

Search the Net 
in Multiple 
Languages 
Info rmation retrieval on the Internet can 
be a labori ous task, not just because search 
engines often give you links that are com›
pletely out of context, but also because you 
may stumble on sites that are in a language 
you don’tunderstand. The only way around 
this hassle is a multilingual sea rch engine 
that automatically translates info rmation 
into a language that you understand. Lern›
out&Hauspie, a leading speech and lan›
guage technology developer, is planning 
to o ffer this service in mid-1998. 

L&H acquired several translation com›
pani es, including M endez Tra nslati ons 
(Brussels, Belgium) , Translingua (Bonn , 
Germany), and Lexi trans (Madrid, Spain), 
last year. L&H says it will be investing $35 
million in the development of Internet›
based translation services. " Internet-based 
services will employ both our speech tech›
no logies and our newly acquired transla›
ti o n ca pabiliti es," says Bo b Kutni ck, 
L&H’s chief technology officer. 

The L&H on-lin e translation se rvices 
will include multilingual text retri eval 
based on machine translation, and auto ›
mated submission and receipt of hum an 
translations via e-mail. The L&H search 
engine will , for example, translate a Ger›
man-language search request into English, 
create an abstract of the retrieved docu ›
ments, and translate the result back into 
German. According to Kutnick, the engine 
will also rank t ranslated documents and 
build content clusters that make it easier 
for you to narrow down your interests. If 
you want an exact translation of your find ›
ings, you will be able to submit documents 
via e-mail. 

The company plans to offe r several lev›
els of services (e.g., basic machine trans›
la ti on for a fl at monthly fee, unlimited 

WHERE TO FIND 

fax: +32 2 460 3834 �

Laboratories http://www.lhs.com �
Hayes, U.K. �

Central Research 

Prime View+44 181 848 9779 International Co.,fax: +44 181 848 6565 
Ltd.http://www.crl.co.uk 
Hsinchu, Taiwan 

Lernout&Hauspie +886 3 579 8599 

Wemmel, Belgium fax : +886 3 578 8385 

+32 2 456 0520 

Prime View International Co., Ltd ., of Tai­
wan has developed an LCD driving 

method that can crank sharp and crisp color 
images out of a thin-film transistor (TFT) LCD. 
Called the Integrated Driving Technology, this 
new driving method will give TFT LCDs 
higher resolution than other active-matrix 
LCDs, the company claims. 

"We are the first in the world to offer such 
an advanced technology;• says Dyi-Chung 
Hu, senior director of R&D and the LCM man­
ufacturing division at Prime View. The new 
driving technology has received patents in 
the U.S., Australia, and Taiwan, and is patent­
pending in Japan and the EC. 

The Integrated Driving Technology will 
lower the cost of the LCDs by drastically 
reducing the number of driver ICs. Hu ex­
plains that in conventional active-matrix TFT 
LCDs, higher resolution has to be addressed 
by more individual pixels, resulting in a greater 
number of driver I Cs. 

For a Japan-made 5.4-inch TFT LCD, it 

requires six !Cs-two 120-pixel 1/0 scan­
driver I Cs and four 240-pixel 1/0 data-driver 
ICs-to drive pixels to create a full -color dis­

domain-specific machine translation for a 
higher fee , and combined machine and 
human translation on a per-page basis). At 
press time, L&H had not ser fees for th ese 
services. Fi rs t supported language pairs 
wi ll be English/Spanish and English/Ger›
man (bidi rectional) . Bidi rectional trans›
la ti ons fro m English to French, Itali an, 
M andarin Chinese, Korean, and Japanese 
will fo ll ow, though L&H declined to say 
when they would be available. 

The services will initially be targeted at 
certain business domains such as law and 
medicin e. A pro totype se rvice will be 
launched by the end of the year. 

-Rainer Mauth 

Better3-D 
Sound Coming 
to PCs 
Audi o chip manu fac tu rers such as Ta i›
wan’s C-Media and Japan’s Yamaha ear›
li er thi s year licensed Centra l Research 
Laboratories’ new Sensaura Digital Ear 
3-D audi o tec hn o logy. Yamaha says it 

play. However, using Prime View's Integrated 
Driving Technology circuitry design, you 
can achieve a full-color, video-rate display 
with only one 240-pixel 110 data-driver IC. 

Prime View's latest 1.8-inch TFT LCD 
module using the technology has a high res­
olution of 234 by 480 pixels, compared to 
standard 220- by 279-pixel resolution sup­
ported by the existing 1.8-inch models. It 
will let digital camera users obtain all the 
detailed images for back-panel review and 
replay. 

The LCD module also applies an advanced 
chip on glass (COG) mainstream technol­
ogy, which directly mounts the driver LSI onto 
the glass of the LCD and thus produces a thin 
LCD panel. Compared with the currently 
used tape-automated-bonding (TAB) tech­
nology, the COG process cost is lower and 
the process yield rate and reliability are 
higher. 

"We are seeing more and more consumer 
and small industrial products incorporate 
specialized LCD panels. Almost all of the next 
generation of digital cameras will include 
LCDs;• Hu says. -Stella Kao 

selected CRL’s algorithms because, fo r the 
first time, they provide spatially accu rate 
sound perception using onl y two stereo 
speakers. 

T he Sensaura 3-D audi o core digitally 
emulates human hearing. Music takes on 
a " bigge r room sound," including the spa›
tially accurate acoustic perception of the 
reco rded environment. The Sensaura›
co mpatible chips manufactu red by Yam›
aha and C-Media are meant for PC-related 
multimedia applications such as computer 
games and virtual-rea lity applicat io ns. 
They can make any monophonic or mul›
tichannel source sound like a spherical 3-D 
sound field by virtually positioning sound 
sources all around th e li stener, including 
above, below, and behind. Secondary pro ›
cessing provides sound effects, such as 
reverberation and Doppler shifting. The 
system also includes cross-talk cancellation 
that is critical for loudspeaker playback. 

The chips will be comp atibl e with 
Microsoft’s Direct3DSound and the Vir›
tual Dolby standards. Expect to see the 
fi rst PCs including the new 3-D audio tech›
nology early next year from Taiwanese PC 
manufacturers such as Mitac. 

-Rainer Mauth 
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INTERNATIONAL 

1aroadband Choices �
The ISDN-versus-ADSL question just won't 

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

he battl e over who gets to bring broadband to the 
home is heating up. While ISDN seemed to be the 
answer a few months ago, other- possibl y more 
practical- soluti ons are beginning to emerge: 56­

Kbps/112-Kbps modems, cable modems, and Asymmetric Dig­
ital Subscriber Lin es (ADSLs). 

To date, most Internet service providers (ISPs) still operate at 
33.6 Kbps, with only a few of them offerings6-Kbps speed. Rout­�
ing pathways oft en limit �
th roughput even further. �
These bottl enecks are worse �
during times of heavy traffi c. �
Throughput can fall well be­�
low what current a.nalog mo­�
dems can handle. Thus, the �
demand for speedy broad­�
band technologies is on the �
rise. �

ISDN'sWide 
Availability 
!SDN is the most widely 
avail able technology of the 
high-bandwidth options. 
M ost competing high-speed 
off erings are currently in var­
ious stages of research, test­
ing, and deployment. None 
of them are as mature or as 
widespread as ISDN. 

Even in the U.S., where 
!SDN is seen as a not-so­
attractive technology, an in­
creasing number of ISPs are 
now capable of handling 
!SDN. Once �i�t �'�~ �.� in stall ed 
properly on the user end, this 
high-speed technology con­
nects reliably at speeds of up 
to 128 Kbps and transfers data at speeds of up to 300 Kbps with 
compression. 

There are two types of ISDN: Primary Rate Interface (PRI) and 
Basic Rate Interface (BRI). PRI !SDN is generall y fo und in tele­
phone switches, computer telephony, voice processing, and dial­
u p Internet acces:;. Residential installations and small businesses 
chiefl y use BR! ISDN. A BRI ISDN link provides two B channels 
for data and voice transmission, and a D channel for signaling 
functions, such as call setup. You can use either or both B chan­

w.byt 

• 

nels for LAN-to-LAN access, Internet access, videoconferencing, 
or other applicati ons that demand higher bandwidth than ana­
log modems can provide. 

To achieve an aggregate 128-Kbps throughput, all ISDN mo­
dems now support the multilink PPP channel-bonding technol­
ogy, which lets two connecting units negotiate and combine two 
or multiple channels to serve as one larger pipe with expanded 
bandwidth. In addition, multilink PPP ensures interoperabili ty 

with all carrier equipment. 
What's more, by incorporat­
ing a new technology call ed 
Always On/ Dynamic ISDN 
(AO/DI) , the D channel will 
soon be avail able to ca r ry 
e-mai l, news headlines, or 
other data- w ithout hav­
ing to dial up an ISP or cor­
porate network. 

Therefore, ISDN users 
could speak on one voice 
channel, send fi les into a cor­
porate off ice on another, and 
get low-bandwidth data such 
as e-mail on a thi rd. And be­
cause the D channel is always 
li ve between the !SDN sub­
scriber and the phone com­
pany's central off ice, users 
save the cost of dialin g up 
every ti me they want to get 
low-bandwidth data. 

A Dead 
Technology? 
Contrary to many phone 
compani es' expectati ons, 
ISDN services did not take off 
as planned, especiall y in the 
U.S.Users complained that it 

was difficul t to install , that the phone companies took forever 
to set up the lines, thattechnical supportwas ineffici ent, and that 
it was too expensive. 

Also, ISDN's 64- or even 128-Kbps rate hardly spurred the 
interest of the business community, which handles many band­
width-hungry communicati ons applicati ons such as shared 
CD-ROM access, shared li ve video catalogs, interactive movi es, 
and real-time, downloadable videos and music. 

" Ifsuch obstacles in getting ISDN service cannot be removed, 

NOVEMBER 199 7 BYTE 32 15 7 



In ternationa l B roadba nd C hoice s 

ADSL Over Standard Telephone Line 
Twisted -pair wires 

Digitalcarryi ng nonnal
Internet service provider Telephone company outputphone service 

cent ral site 
Subscriber's ADSL modem 

Video/data 

Remote �
DMT �

transceiver �

Voice 

High-bandwidth applications can be delivered over standard telephone lines. 

users w i l l turn to emerging new high­
bandwi dth technologies," says Thomas 
Huang, president of VersaNet Commu­
nicati ons, an affiliate of Taiwan modem 
maker CIS Technology. 

In fact, a handful of ISON vendors have 
already predicted that ISON may eventu­
all y be replaced by faster technologies 
such as ADSL or cable modems. H owever, 
" these data-only solutions are not li kely to 
replace ISON, but to coex ist," according 
to Felix Jeng, R& O manager at Alpha Tele­
com, a professional customer premises 
equipment (CPE) manufacturer. 

Jeng points out that cable-modem ser­

backi ng of the government. There w ill be 
nearl y I milli on ISON lin es install ed there 
by the end of the year. 

This is why most Taiwanese ISON prod­
uct makers target Japan as their largest 
sales outlet . H owever, because Japan's 
NTT and NEC corporations dominate 
more than 80 percent of their home mar­
ket, there is litt le room for market expan­
sion in Japan. 

M any modem and networking-prod­
uct manufacturers in Taiwan are applying 
their mass-producti on st rengths to vol­
ume IS ON service providers who need ter­
mi na I adapters (TAs) and in frastructure 

Full support fo r ISON APIs such as Win­
ISON, Winsock with PPP, multil ink PPP, 
Common AP! (CAP!) 2.0, and Telephony 
AP! (TAP!) is important to ensure a TA' s 
operabili ty. It lets ISONTAs run most exist­
ingcornmunicationssoftware and all com­
merciall y available applicati ons. 

Standards Support 
European users, especiall y those in Ger­
many, requi re the use of CAP! 2.0, be­
cause it el iminates the need fo r COM­
port emulati on. Auto-detecti on fo r the 
1TR6, 1TR7, 1TR12, E-OOS l , and NT-1 
protocols, as well as the Network Dri ver 

vices don' t cover switched voice traffic. 
Cable-modem service is based on a shared­
network topology, which means that the 
amount of bandwidth that's available to 
a customer depends on how high the traf­
fic volumes are at any giv en time. In addi­
ti on, he says that the shared networks 
operate at a speed as fast as 10 Mbps. This 
should give customers at least as much 
bandwidth as BR! ISON under normal traf­
fic loads. 

"At least for the next two years, cable 
modems and AOSL devices wi ll not pose 
any threats to ISON," says Jim Hsieh, ISON 
project leader for the communicati ons 
product business division at CIS. ISON is 
the best soluti on because users are abl e 
to manage phone call s, e-mail, and video­
conferencing with one technology, H sieh 
adds. 

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

M ost ISON TAs that Taiwanese com­
panies make are 16-bit ISA cards with Win­
dows 95 Plug and Play support . These 
internal cards sport common features as 
they all use soluti ons provided by chip 
makers. Cutthroat competi tion among 
ISON vendors has largely brought card 
prices down, resulting in decreasing profi t 
margins. 

Lately, vendors in Taiwan are moving 
more upscale by adding external ISONTAs 
to their product lin eups. W hil e they ear­
mark internal ca rds for the European 
market, stand-alone models are in large 
demand in Japan. 

Finding ways to make ISON TAs more 
sui table for use w ith portable computers, 
active, self-powered adapter cards that 
have their own processors, memory, 
and drivers are currentl y under devel­
opment. E-tech w i l l soon launch an 
active-type ISON adapter that features a 
32-bit CPU, at least 256 KB of static RAM 
(SRAM ), and 8 KB of dual-port RAM for 
ISON protocols and driver software. This 
will allow it to operate without host PC 
resources. 

Interface Specifi cation (NOIS) interface 
fo r raw-HO LC (high-level data-l ink con­
trol) , Cisco-HO LC, PPP, and MLPPP sup­
ports, are included in most Taiwanese 
products. 

Additionall y, these units conform to the 
ISON-1, 5ESS, OMS-100, European Tele­
communicati ons Standards In stitute 
(ETSI) , and INS Net 64 standards for ISON 
communicati ons. Some of these models 
also come with bundled applicati ons, 
such as Internet, videotext, fi le transfer, 
fax, voice, mail, and terminal-emulati on 
software. 

For the high-end corporate segment, 
Taiwanese manufacturers are making 
more routers that enable multip le users 
on a LAN to access the Internet at high 
speeds. ISON routers, like other routers, 
let users build anything fro m complex 
switched-circuit networks to simple peer­
to-peer dial-in connections. Users can also 
fin e-tune their lin e usage, w hi ch can 
reduce ISON fees. 

M any ISON routers are equipped with 
some combinati on of a standard Ethernet 
port, multiple plain old telephone service 
(POTS) ports, and a built- in fax modem. 
Some of the routers even have a built-in 
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Ethernet hub. This bundling obviates 
the need for extra analog lin es for the 
user 's office and additional equipment. 
The Prestige 2864I, from ZyXel Commu­
nicati ons, for instance, has an option of a 
fi ve-port external Ethernet hub. 

The standard for compression in ISON 
routers is Stac LZS, which off ers up to 
4-to-1 and 5-to-1 data-compression 
rati os. H owever, though many router 
vendors implement Stac LZS and most 
implementations work together, some 
vendors support Mi crosoft's Stac com­
pression, which may not work with other 
Stac-based compression. M any vendors 
support both types, but a few support 
only one. 

Another unique feature that 's sup­
ported by ISDN routers is IP-address shar­
ing. With this feature, each remote work­
station has its own local IP addresses, but 
all outbound packets fr om the remote 
workstati ons share a single IP address, 
which is attached at the router. Inbound 
packets destined for those machines are 
sorted by the router and readdressed to 
those specifi c remote workstati ons. Be­
cause dial-in ISPs typicall y charge by the 
IP address, this can save on operating costs 
and eff ort. 

At the CeBIT show in Hannover, Ger­
many, this year, ZyXel demonstrated its 
Prestige 100, which lets up to fo ur users 
access the Internet at the same time, sup­
porting IP routing. Another model, the 
Presti ge 128, supports both IP and IPX 
routing, as well as bridging. A single-user 
account feature lets multiple users on a 
corporate LAN access the Internet simul­
taneously using a single IP address from 
an ISP. 

ADSL on the Rise 
ADSL links designed to give high-speed, 
inexpensive remote access to corporate 
LANs and the Internet over standard 
phone lin es are the next big thing on the 
high-bandwidth horizon. The perfor­
mance benefit s are clear: The technology 
supports typical downstream rates of 1.5 
to 8 Mbps and upstream links as fast as 640 
Kbps. That makes it potentially more than 
10 times speedier than ISDN without the 
requirement to install an expensive new 
medium. 

But whi le a new infrastructure is not 
required, high equipment cost is keeping 
ADSL fr om significantgrowth in the con­
sumer market for the time being. CIS's 
H sieh speculates that wide-scale ADSL 
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Alternatives to ISDN and ADSL 
······ ·············· ········· ······· ·· ·········· ·· ············· ·· ·· ········· ·· ··········· ························ 

The next several months will bring increasingly widespread deployment of a variety of 
high-speed broadband technologies, such as cable modem andxDSL, to areas that have 

access to !SON orplan to use Asymmetric Digital Subscriber Line ( ADSL). 

112·KBPS MODEM 
An analog modem designed for high-speed 
Internet and remote access over two analog 
telephone lines. Based on the synchronous 
integration of two 56-Kbps modems, a 112­
Kbps dual-line modem communicates over 
two standard analog telephone lines, provid­
ing aggregated, uncompressed download 
speeds of up to 11 2 Kbps-nearly 3.5 times 
faster than the current ITU V.34 standard. 
Using the combined bandwidth of two tele­
phone lines, though, the technology allows 
you to drop one line as needed for voice calls 

or faxes. Proposed and promoted by Texas 
Instruments and U.S. Robotics, the 112-Kbps 
analog modems that a numberofTaiwan com­
panies make should be in stores in the U.S. 
this quarter. 

CABLE MODEM 
Modems designed to provide high-speed 
services via cable networks. Cable modems 
are internal devices that connect PCs to 
cable networks. Many solutions are being 
developed, with speeds ranging from 64 
Kbps to 30 Mbps. Taiwan's CIS Technology 
is working with Toshiba of Japan to develop 
a second-generation cable modem. The mo­
dem, featuring a downstream speed of 8 
Mbps, will be available in the first half of 1998 
from Toshiba. 

ASYNCHRONOUS 
TRANSFER MODE (ATM) 
A high-bandwidth switching and multiplexing 
technology based on small , fi xed -length 
cells that allocates physical channels for spe· 
cific connections. Highly scalable, ATM pro­

vides an ideal upgrade path for supporting 
higher-bandwidth applications and enables 
the simultaneous transfer of voice, data, and 
video traffic at very high speeds, and supports 
both LANs and WANs. 

CNet Technology, a networking hard­
ware vendor in Taiwan, has unveiled a new 
ATM module that you can use with the com­
pany's Ethernet switches. The module in­

cludes 15 ports and costs less than $1000 
per port. 

DIGITAL SUBSCRIBER LINE (XDSL) 
A collective term for DSL transceivers that 
provide voice, data, and video services at 
megabit rates over standard twisted-pair 

wires. The technology includes ADSL, H DSL, 
SDSL, VDSL, RADSL, and more. 

These are interim technologies that were 

developed to get around the local-access bot­
tleneck using the installed base of copper 
wiring from phone and cable companies. 

HIGH·BIT·RATE DIGITAL 
SUBSCRIBER LINE (HDSL) 
A technology offering full -duplex E1 /T1 
access over two copper-wire pairs, without 
repeaters. HDSL specifications created by 
Bellcore use 2B1 Q modulation techniques. 
The technology is frequently used to replace 
repeated T1 service over distances as long 
as 12,000feet. UnlikeADSL, HDSLprovides 
users with 1.5 to 6.1 Mbps in both directions 
instead of just downstream. 

SYMMETRIC DIGITAL 
SUBSCRIBER LINE (SDSL) 
Also known as single-line digital subscriber 
line, SDSLoffers E1 /T1 transmission speeds 
in upstream and downstream directions 
over a single copper-wire pair. SDSL is full­
duplex, so it provides speeds of up to 1 .5 
Mbps both upstream and downstream. 

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

VERY HIGH·BIT·RATE DIGITAL 
SUBSCRIBER LINE (VDSL) 
An impending upgradetoADSL, VDSLcom­
bines ADSL technology with ATM to give 
users speedy communications and network 
access over a twisted-pair copper wire at 
speeds of up to 60 Mbps downstream and 
2.3 Mbps upstream over distances of up to 
300meters. 

Though VDSL promises an ultrahigh down­
stream bandwidth over copper wire, some 
developers question the viability of a near­
term marketfor VDSL, because it requires that 
a fiber-to-the-curb switched digital-video infra­
structure be in place. 

RATE·ADAPTIVE DIGITAL 
SUBSCRIBER LINE (RADSL) 
A rival technology of ADSL, RADSL can 
boost speeds to up to 8.2 Mbps downstream 
and 1 Mbps upstream with discrete multitone 
(DMT) capability. Because its transmission 
speed is rate-adaptive, based on the length 
and signal quality ofan existing telephone line, 
RADSL is not optimized for only one loop, but 
dynamically optimizes to each loop for the 

greatest throughput available. 
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Redzlce The Cost of Ownership & Boost �

Your Company's Productivity �
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=­ As the boss, part of your duty is to trim 
your company's budget while ensuring 
maximum employee productivity at the 
same time. 

We're sure you'd be glad to know that 
MITAC's NetPC, the Essentia, can help 
you do just that. Compliant with the PC97 
and Landesk requirements, such as LAN 
75/78, LDCM, and ZAW, the system 
offers remote centralized management for 
your system administrators and optimal 
productivity for your general staff. 

When it comes to the environment, the 
Essentia is tops. It emits no X-ray 
radiation yet it's brawny. This Best of 
Computex system supports 512 MB of 
RAM, rockets at 233 MHz & is video­
conferencing ready, thus giving your 
employees absolute computer power. 

So, make a little effort. Contact us today 
to see how the Essentia can help save 

Global Resources Serving Individual Needs 
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Mitac International Corp. 

No. 40, Wen Hua 2nd Rd ., Kuei san Hsiang, 

Taoyuan , Taiwan 

Tel: 886-3-3289000 Fax: 886-3-3280926 
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Looking for OEM/Distributors 

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

Essentia 
The Herald of Tomorrow's Computer. 
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Las Vegas Convention Center �
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SIEMENS �
NIXDORF �

R/3, the intelligent 
package ... 
More than a million users around the world are en­
joying the advantages of R/3 business management 
software. This is a remarkable milestone forthe 
SAP software house - and for Siemens Nixdorf, the 
most successful provider of complete R/3 solutions 
in Europe.At R/3 competence centers, the two com­
panies work together closely to the benefit of their 
customers, with a focus on design, implementation 
and efficient operation. 

plus PRIMERGY, the 
NT power package ... 
Siemens Nixdorf's successful PRIMERGY NT servers 
fully exploitthe vast potential of R/3 applications. Expand­
able in away not seen in any competitor products, the 
PRIMERGY family makes customized solutions possible 
for medium-sized and large-scale businesses alike . 
Other plus points include maximum fault tolerance and 
availability, extra computing power with cluster technol­
ogy and a price/performance ratio which no other manu­
facturer can beat. 

Siemens Nixdorf: User �



The power of two 
madBforyou 
Siemens Nixdorf's comprehensive offer ensures that 
R/3 can start working for you quickly, economically 
and without problems. It includes individually dimen­
sioned systems, a choice of qualified on-site instal­
lation or prnconfigured delivery straight from the fac­
tory at fixe cl prices, complete operational concepts 
as well as user and specialist training . And - last but 
not least- 11 customer support network which is there 
to serve you around the clock, anywhere in the world. 

Cente!red Computing �

deployment will not begin until 1999. All 
major telecom operators are doing trials 
m some areas. 

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

Supports Three Channels 
The ADSL technology supports three 
channels: downstream (simplex), up­
stream plus conrrol (full-dupl ex), and 
POTS.As always, POTS occupies the low­
estend of the bottom 4 kHz and is split off 
from the digital data by a passive low-pass 
filter, ensuring uninterrupted voice ser­
vice even if the ADSL connection fails. 
Both the downstream and full-duplex 
channels can carry more than one bearer 
channel. Moreover, the digital portion of 
the connection never reaches the service 
provider's switching system, thereby off­
setting network overload on the central 
switch. 

In Taiwan, CCL/ITRJ is a government­
sponsored R&D organization. ChenYun, 
manager of its transmission system de­
partment, says ADSL's channel-splitting 
capability makes the technology appeal­
ing to phone companies in the U.S. and 
elsewhere in the hope that they w ill be 
able to fend off competiti on from high­
bandwidth data services offered by cable 
modems. 

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

Foreseeing a rosy future for ADSL as the 
most widespread high-bandwidth solu­
tion for connecting home computers to 
the Internet, modem manufacturers are 
revving up product development for the 
new ADSL technology. 

CCL/ITRJ heads an ADSL alliance with 
more than 10 modem and telecom com­
panies, including Askey, DBTEL, GVC, 
Hitron, Tainet, Taiwan Telecom Tecom 
UFOC, U-King, and ZyXe!. The �f�i�~�s�t� �p�r�o�d�~� 
uct produced by the alliance is a remote­
si te product: ADSL Remote Bridge and 
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POTS splitter. The interface between each According to Chen, DMT is expected 
site is connected by an HDLC/ADSL inter­ to become the industry standard in the 
face. The service between each site uses a future. The technology brings transmis­
10Base-T Ethernet interface. The frame­ sion speeds closer to the theoretical lim­
based media access control (MAC) encap­ its allowed by ADSL, because it is more 
sulation is implemented for ADSL router­ robust against difficult line conditions and 
based network access. impulse noise. Another major benefit 

offered by DMT is support for interoper­
DMTorCAP? ability between equipment from different 
For now, CCL/ITRI has yet to choose be­ vendors. 
tween two types of ADSL: discrete multi­ Another advantage of DMT is that line 
tone (DMT) or carrierless amplitude and coding divides available transmission 
phase modulation (CAP). Both are de­ bandwidth into 25 6 independent sub­
signed to modulate bits that are sent channels. Interference to the signal in one 
though the lin e. frequency range does not have as great an 
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impact as it would with the unified chan­
nel structure of CAP. 

CCL/ITRI is currently caught between 
the two standards. While DMT offers 
more performance benefi ts, CAPis more 
widely used than DMT. Besides, CCL/ITRI 
officials worry that the price for DMT's 
chip set will remain too expensive and dif­
ficult to implement without the pressure 
of competition from CAP technology. 

Reduced Cost 
Recent developments that are aimed at 
reducing the cost of the ADSL technol­
ogy are mainly directed toward increas­
ing highly integrated, low-cost, high-per­
formance chip sets. Leading suppliers for 
this market are Motorola, SGS-Thomson, 
Alcatel, Texas Instruments, and Analog 
Devices. 

Originally, CCL/!TRI's ADSL alliance 
agreed to use Motorola's single-chip 
CopperGold ADSL transceiver, which 
guarantees the highest board reliability, 
according to Chen. CCL/ ITRI is also 
Motorola's alpha-site test-bed for the 
solution. Nevertheless, Motorola is find­
ing it difficult to increase its yield, accord­
ing to sources in the alliance, making the 
alli ance turn to alternative solutions from 
Alcatel or SGS-Thomson. 

IC vendors from Taiwan such as Win­
bond Electronics and Macronix Interna­
tional have also announced development 
projects for ADSL chip sets. The move wi ll 
help hardware makers to substantiall y 
reduce their costs. 

Furthermore, CCL/ITRI plans to de­
velop ATM-based (asynchronous transfer 
mode) ADSL technology in hopes that the 
technology will be competitive with cable 
modems without requiring telephone 
companies to overhaul vast portions of 
their existing phone network. 

In 1998, the ADSL alliance will intro­
duce the HLA system, which includes 
remote-and central-site products, ADSL 
Remote Bridge and POTS splitter and DSL 
Access Mux (DSLAM) and Central POTS 
splitter. The interface between each site 
is connected by an ATM /ADSL interface. 
The service at the remote site uses a 
lOBase-T Ethernet interface, and the ser­
vice interface at the central site uses an 
ATM interface to connect the ATM pub­
li c data network. Iii 

Stella Kao is a BYTE contributing editor in 
Taipei. You can reach her at meou@e-mail 

.gcn.net.tw. 
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As a UNIX workstation or server user, you appreciate 

the value of high performance. Like many, you are 

probably using the ' DUMP' backup command included in 

your UNIX operatin9 system. An excellent method, but a 

little slow for today's high performance tape drives. 

Bring on TTi's 'Ni9htShift UNIX', and reap the benefits: 

100% fonnat 1i:ompatlble with UNIX 'dump' utility 

More than twice the speed of 'dump' �~�-�·� 
Uses the sam11t command line parameters as UNIX 'dump' 

Provides all tl1e beneffts of UNIX 'dump' 

Only a fractlo Jrt of other backup software costs 

Support unde1· SunOS, Solarls and HPUX 

Compatible wllfh Tape Autoloaders 

NightShift UNIX backup software uses an exclusive 

algorithm to optimise disk reads and tape writes, at more 

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

backup programs, NightShift UNIX retains the standard 

'DUMP' format, �t�h�u�~ �.� being totally compatible with your 

existing 'DUMP' backup scripts and able to read and 

write to existing 'DUMP' created backup tapes. 

And at a fraction of the cost of comparable backup 

software, NightShift UNIX makes the ideal solution for 

UNIX users who need faster, economical backup, without 

the frustration of implementing new backup procedures. 

So set the night shift to work for you! 

�~ .... 
Ill �

Transitional Technology Int. ltd., TTi House, Beaumont Close, Banbury, Oxon OX16 7RG England. 
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