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All the power of adesktop.�
And alot better mileage. �

You\re dreamed about a com›
puter like this. 

One that would have power 
and display capabilities equal 
to, or greater than, the desktop 

' .computer youre usmg now. 
One you could take along to 

all of those different places you 
need to work. 

One you wouldn’t need a fur›
niture dolly to move. 

And here it is. 
The Toshiba T6400. 
With dimensions of 15.4’’ W x 

10.5’’ Dx3.3" H(4.l"H with the 
color screen), it’s small enough to 
fit in a brief case. 

With a spirited clock speed of 
In addition to a 33 MHz, a power-

1.44MB fioppy drive, ful 486 DXmicro›
you can choosea 120 
or 200MB hard disk. processor, 8K 

internal cache 
and full 32-bit 
architecture, its 
big enough to 
handle all those 
jobs normally 
performed in 

an impressive office building. 
And ifa combination like that 

doesn’t make the T6400 portable 
better than the desktop computer 
you’re currentlyusing,well eat our 
collective hat 

This remarkable machine 
comes equipped with an internal 
l.44MB, 3Yz" floppy drive and a 

The IOI-key �
keyboard, connected �

to the CPU by a �
coiled cord, �

can be removed �
from the case. �

120or 
200MB hard disk. Plus 4MB 
RM1, expandable to 20MB. (Try 
finding any application that 
needs more memory than that.) 

There’s also a full-length, IBM›
compatible, 16-bit expansion slot 
so you can take full advantage 
of your network card, SCSI con›
troller or any of a myriad of other 
special purpose cards. 

Foreven more expandability 
the T6400 comes complete with 
a 150-pin expansion port for 
direct input/output 

modem slot, as well as built-in 
parallel, serial, mouse and 
SuperVGAvideo ports. 

Depending on your partic›
ular needs, you can choose one 
of two display screens. 

A state-of-the-art active ma›
trix Super VGA color display 
with Thin FilmTransistor tech›
nology; to deliver a higher qual›
ityimage than you can get with 

most desktop monitors, and 
capable of displaying 256 
simultaneous colors at 

640x480 resolution. 
Or a gas plasma display 

featuring 16 gray scales, 
also at 640x 480 resolu›
tion, and a 100:1 contrast] ›
ratio-seven times the _J 

contrast of standard 
LCD displays, with ten 
times the display speed. 

Both have a diagonal 
measure of 10.4"and 
provide simultaneous 
viewing capability with external 
SuperVGA displays. 

To complete the 

you to connect stor- metamorphosis 
age and communi- from desktop to 
cations devices. Plus TheAC-powe:’!’1T6400_hasfull desktop portable we took 

expandab1luy, mcludmg an IBM- ’ 
an internal dedicated compatible, 16-bit expansion slot. a 101-keykeyboard 

. ' J992Toshiba America Jnformarion Sysrems, Inc. The lnrellnsidclogo is a crademarkoflnrelCorporacion. 
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EDITORIAL �

DENNIS 
ALLEN 

THE GLOBALIZATION 
OF BYTE 

to the U.S. 

D
o you notice anything different about BYTE? 
On the cover, beneath the BYTE logo, look for 
our new tag line: "The worldwide computing 
authority." That statement is more than just a 
claim-it's a fact that is easily illustrated in this 

issue. 
Notice the datelines in Microbytes and First Impres­

sions. You'll find information on U.K.-based Acorn's 
new A4 notebook that uses the 

It's no longer possible ARM (Advanced RISC ma­
chine) chip (page 72) and Ital­

to confine our news ian computer maker Olivetti's 
new 2!4-pound subnotebook,reports and articles called the Quademo (page 70). 

Read our feature article 
"The Greening of Computers" 
(page 147), and you' II learn 

how computer makers and users are taking ecology­
minded steps in computing around the world. Read the 
lead article, "Photonics: Revolution or Evolution?" (page 
168), in our State of the Art section, and you'll discover 
the newest developments in optical computing occur­
ring in England, Germany, Japan, and the U.S. 

Find out about fascinating computer industry happen­
ings in the newly formed Commonwealth of Independent 
States by reading Rich Friedman's Report from Mos­
cow (page 41 ). A recent trip there for a BYTE-sponsored 
computer show in Moscow gave Rich occasion to think 
about the programming talent in that country. 

If you've been following the commodity price war of 
personal computers, you 'II be interested in Alan Jach 's 
Report from Taiwan (page 44 ). Alan and Rich Malloy vis­
ited the Computex show in Taipei to learn firsthand that 
Taiwanese clone manufacturers are trying to innovate 
products that bypass the commodity price war being 
fought by American manufacturers. 

Why all this worldwide coverage? Simple. Computer 
technology, and therefore the computer industry, is not 
confined within the shorelines of North America. Nor 
does it stretch just to Japan. Exciting new developments 
are taking place worldwide. 

Germany, for example, hosts the largest computer 
trade show in the world in Hannover. It's attended by 
more than half a million people. And that country is also 
the home of Siemens Nixd01f. Singapore, which has long 
been a major source for hard drive manufacturing, has a 
software development project that the country hopes will 
leapfrog the rest of the industry. Israel has both an active 
software development community and a community of 

hardware developers-many concentrating on LANs. 
To be the authority on computing means being the 

worldwide authority, and that's what BYTE is doing. 
We know that it is not enough to focus just on what hap­
pens in the computer industry in North America while 
wearing blinders as to the rest of the world. 

BYTE's unique standing in the global computer in­
dustry makes all this possible, and BYTE's unique pub­
lishing position is a tremendous strength. Not only is 
BYTE distributed in virtually every country_ in the world 
(our circulation outside the U.S. is larger than that of 
any other computer magazine), BYTE is also translated 
and reprinted in about a dozen languages. Our publishing 
partners and their local editorial offices are part of the 
BYTE network. They're located in Argentina, Australia, 
Brazil, France, Germany, Greece, Italy, Japan, Mexico, 
South Korea, Spain, Taiwan, and Turkey. Add to that 
BYTE's own editorial bureaus in London, New York, 
San Francisco, and Los Angeles, and you get an idea of 
BYTE's reach. 

In my first editorial as Editor in Chief (February); I 
promised that BYTE would continue with its authorita­
tive voice to separate truth from marketing hype and to 
put computing technology into a usable perspective. 
This globalization of BYTE is part of that commitment. 
BYTE's worldwide coverage provides you with a per­
spective that no other computer magazine offers, and it 
doesn't end there. 

More to the point, look at our recent cover stories. In 
this issue, our writers and editors explore the answers to 
the question, "Is Unix Dead?" It's one of the most im­
portant computing stories of the year, and you won't find 
it anywhere else. The Unix-specific magazines cannot 
afford to raise the question, and the PC magazines don't 
cover the subject. Watch for more articles like this from 
BYTE in future issues. We think that it's exciting, and I 
hope you will, too. 

- Dennis Allen 
Editor ill Chief 

(BIX name "da/len") 
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LETTERS�-
long before multinational forces pushed them out. The 
technology for jamming and transmitting TV signals is 
here now, and believable digital impersonation will be 
here soon. The military applications of this technology 
will, without a doubt, have a profound effect on the way 
wars are fought in the future. 

Don Barton 
Grand Junction, CO 

Electronic Books and IBM 

I was in a state of shock after reading "Electronic Books" 
(June). I know that there are many people in the U.S. 

who automatically tune you out when you mention 
IBM, but when a company leads the industry in a particu­
lar area, it should at least get some sort of acknowledg­
ment. 

IBM has had a cross-platform product for reading and 
building on-line books for over five years. BookManager 
is available for VBS, VM, PC-DOS, and OS/2. It pro­
vides full hypertext linking and bookmarking, lets you 
add personal notes, and offers other features. It also lets 
you use the same source files for both hard-copy and 
on-line books. 

BYTE shows a negative bias toward IBM by ignoring 
the availability of several thousand IBM manuals that are 
usable in both hard-copy and on-line form. 

Roger A. Root 
Raleigh, NC 

lnfoglut Solved! 

Regarding Dennis Allen's editorial titled "Managing 
Infoglut" (June): The best-kept secret in the world 

can now be revealed. The best manager of information, 
whateverthe format, is not a software product at all . It's 
a librarian! Hire one today. 

Frank White 
Automation Librarian 
University ofWindsor 

Windsor, Ontario, Canada 

Internet Kudos 

T hank you for providing an Internet address for send­
ing letters to the editor. I hope that this community in­

undates you with Internet mail so that the connection 
proves worthwhile. 

Rich Oesterling 
Idaho Falls, ID 

Image Correction 

I n his review of WinRix I. I ("Image Magic," Windows 
Special Report, June), Dana Hudes en-oneously reports 

that the package lacks several features. 
WinRix supports calibration for scanner, screen, and 

printer. You accomplish this by creating a custom lookup 
file and applying it to the scanner, edit window, or p1inter. 
This allows you to not only calibrate the device but also 
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calibrate for known differences in source or output at­
tributes. For example, photos taken under fluorescent 
lighting have a more greenish tone than other photos. 
With the methodology that we at Rix Softworks have im­
plemented, you can create a lookup file for these photos. 
In our opinion, you don't always want WYSIWYG. 

Our scanner interface supports the changing of the scan 
resolution if the feature is available on the scanner that is 
being used. WinRix supports several scanners that were 
not listed in Hudes's review, including those from Log­
itech, Marstek, Genius, Ricoh, and OBM. It supports ob­
ject and raster (i.e., bit-mapped) fonts and displays a visu­
al sample of the selected text in the dialog box to assist 
user selection. WinRix custom lookups support individual 
RGB-channel or global adjustments and gamma-curve 
manipulation. 

The package also fully supports rubber-band area-se­
lection tools. You can stretch and relocate all selected ar­
eas before committing to the selection you've made. We 
intentionally reduced the number of icons to eliminate re­
dundant screen clutter. The square and circle entries are 
only forms of the more general rectangle and ellipse. 

We appreciate Hudes's testimonial to our display qual­
ity, but the choice of screen dithers is just that-a choice. 
You can choose ordered (Windows standard), diffused, or 
halftone dithering from the View Preferences Display 
menu. 

As with our competition, you can use the WinRix I. I 
magic wand and other area-selection tools for bucket fills. 
The ScanRix scanning application for DOS does not ship 
with WinRix; SnapRix, our screen-capture application, 
does. WinRix costs $395. 

In light of the aforementioned comparison deficiencies, 
we believe WinRix to be the best buy. 

Joseph R. Fisher 
Vice Presidelll, Marketing/Sales 

Rix Softworks, Inc. 
Burlington, NC 

FIXES �-
•The correct toll-free number for Hercules Computer 
Technology, Inc. ("Flying Windows," June), is (800) 
532-0600. 
•The maximum storage configuration for the Sparcbook 
("SPARCs on the Road," May) is not 125 MB . The Sparc­
book can accommodate up to 240 MB of data on two in­
ternal hard drives. 
•The sentence in "Displays: The Human Factor" (July) on 
page 196, column 3, paragraph 2 under the subhead "Lu­
minance Perception" that says "Roufs's work is now a ... " 
should read "Nonlinearity is now a . . . . " On page 197, col­
umn I, paragraph 4 under the subhead "Fixing Flicker," 
the sentence that states "display cost closely follows the 
field rate" should read "display cost closely follows the 
frame rate." In addition, Bernice E. Rogowitz's title is 
Research Staff Member at the IBM T. J. Watson Research 
Center. 
•Prentice-Hall is the publisher of The Decline and Fall of 
the American Programmer (Book and CD-ROM Re­
views, July). • 





NEWS �
MICROBYTES �

Kaleida Hopes that X Marks 
the {Multimedia) Spot 

W hen IBM and Apple announced their joint-venture software company Kalei­
da, officials said that the new company would license existing technology from 

the parent companies and create uniform specifications and file formats for multi­
media data. Kaleida would then license these multimedia technologies back to 
IBM and Apple and other third parties. 

IBM and Apple revealed little else about what Kaleida was developing, leaving 
observers to speculate about who would direct the company and the mysterious proj­
ects it was involved in that had names like Sweet Pea and Script X. In just one 
week in late June, however, all that changed. 

First, Apple and IBM said that Kaleida' s president and CEO will be Nat Gold­
haber, venture capitalist and founder of the company that developed the TOPS 
distributed file-server LAN for incompatible computers. Once named Kaleida's 
CEO, Goldhaber revealed that Apple and other companies, such as Japanese con­
sumer-electronics giants Sony and Toshiba, will use Kaleida technology in their PDA 
(Personal Digital Assistant) systems. 

Goldhaber told BYTE that two technologies currently under development at 
Kaleida for hand-held personal multimedia/communications devices are Script X, 
a universal multimedia scripting language, and COS (consumer operating system), 
a real-time kernel designed for small portable devices. "We won ' t manufacture 
the devices but will play a major role [in their development], either through design 
or through creating the tools to do the design work," he said. Goldhaber said that the 
information units "require not only communication links and devices but also a 
big body of beautifully and intelligently wrought information software." 

Goldhaber said Script X will provide the basis for the formation of these intelli­
gent programs. It will execute on devices ranging from Sweet Pea, the CD-ROM­
based PDA currently being developed, to the Mac and other future systems, including 
the PowerPC. 

"Script X will be linked intimately to the TV set," Goldhaber said. "Script X is 
designed to be that language that, for the most part, an author of a title [i.e., an in­
telligent infotainment program] can produce that title just once for multiple plat­
frnms." Plans call for Script X to run on Macs, Windows, OS/2, and Unix platforms. 
"QuickTime will also be part of the Script X environment," Goldhaber said, adding 
that Script X--compliant PDAs will play QuickTime movies. He also said that 
Script X will execute natively on COS. Although he didn ' t discuss specific release 
dates, Goldhaber said that COS and Script X are fairly well along. 

In discussing Kaleida and what he hoped it would provide for all people, Gold­
haber referred to several speeches he delivered in the 1980s, including one he 
made in October 1989 to the Boston Computer Society. In that speech, Goldhaber 
spoke of a truly intuitive multimedia device that merged TV and the PC with an 
HDTV-quality display . Users would-through an interface that Goldhaber said 
would need to be far more intuitive than anything currently offered on PCs, Macs, 
or VCRs-be able to indicate the topics of interest to them and have those topics 
delivered to the system automatically. At Kaleida, Goldhaber has an opportunity to 
tum his vision into reality. 

Goldhaber told BYTE that Kaleida will participate in projects that IBM is working 
individually with Time Warner and Bell Atlantic to provide video on-demand services. 
He added that Kaleida may also participate in a similar project with Hewlett-Packard. 

-David Andrews 
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NANOBYTES 

In discussing the technologies that 
Kaleida is now working on, newly 
appointed Kaleida CEO Nat 
Goldhaber said that one of the 
key considerations is to create 
products that present information 

in an enter­
taining way: 
"The problem 
with the com­
puter 
metaphor is 
it's very in­
timidating for 
many people. 
It lacks that 
warm and 
fuzzy quality 

that makes it interesting to ex­
plore." He said that if a device is 
to succeed in providing informa­
tion to all people, not just comput­
er users, it must be accessible. D 

Unconfirmed reports say Apple is 
asking companies, including 
Japanese consumer-electronics 
companies Matsushita, Toshiba, 
and Sony, to contribute millions 
of dollars to support its Bento 
multimedia specification. In re­
turn, the companies who support 
Bento will also get early access to 
technologies developed at Kalei­
da. Bento is a cross-platform stan­
dard for documents containing 
multiple data types. D 

Toshiba Corp. of J a pan is work­
ing with Apple to develop a CD­
ROM-based multimedia player 
called Sweet Pea. Details on the 
system are scarce, but a Toshiba 
spokesperson told BYTE that the 
player will span the entertainment, 
information-on-demand, and life­
long-learning markets. It is expect­
ed to ship in mid-1993. Toshiba 
said it is also negotiating with 
Time Warner to provide consumers 
with a "wide spectrum" of multi­
media titles for consumers. D 
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IBM Gets the Ambra Light NANOBYTES 

LONDON-In a roughly $15.2 million 
(£8 million) blaze of publicity more 

suited to a soft drink sales campaign, IBM 
has burst onto the European low-cost clone 
scene. Its new product range, comprising 
two desktops and a notebook, has been 
christened Ambra, with the first TV ad­
vertisement featuring images of taut young 
bodies exercising in a gymnasium. The 
machines, which have racy names like 
Sprinta, Hurdla, and Treka, come in vari­
ous configurations at prices ranging from 
about $1600 (£885) to $2700 (£1449). The 
desktop PCs are powered by AMD's 25­
MHz 386SX and the notebooks by a 20­
or 25-MHz Intel 386SL. A 486 model is 
expected later this year. The machines 
are based around the ISA bus rather than 
IBM's Micro Channel architecture bus. 

IBM's new wholly owned subsidiary 
company, called Individual Computer 
Products International, will source and sell 
the machines. It expects to sell up to a third 
of its machines directly, with the remain­
der being sold through the reseller channel 
and retailers such as the Wildings U.K. 
office equipment store. The PCs will also 
be shipped directly from the Far East to 
an IBM subsidiary in Canada. 

ICPI's direct selling prices exclude VAT 
(value-added tax). They do, however, in­
clude preinstalled DOS and Windows, a 
one-year on-site warranty, and use of a 
technical-support hotline. Resellers can 
set their own prices as low as they like, 
but the IBM connection and the advertis­
ing may help retailers avoid a price war. 

-David Tebbutt 

VeriFone Banks on Synaptics' 
Neural-Network Chip 

V eriFone has released the Gemstone 
Onyx check reader, a device for the 

PC that uses a neural-network chip de­
signed by Synaptics to intelligently rec­
ognize and process numeric information 
that appears on bank checks. According 
to Ashok Narasihman, vice president and 
general manager of VeriFone, the new de­
vice, which processes image information in 
a manner similar to the way in which the 
human eye does, offers retailers a more 
efficient and faster method of processing 
checks than traditional motorized check 
readers. VeriFone and Synaptics say that 
the device is the first commercial appli­
cation of neural-network technology, 

which mimics the way a human brain pro­
cesses information. 

At the heart of the Gemstone Onyx 
check reader is the Synaptics 1-1000 neural­
network chip. The 1-1000 chip integrates an 
imager (with image preprocessing), an ana­
log neural-network classifier, and digital 
electronics. A silicon eye in the device 
reads images through a lens at a resolution 
of 18 by 64 pixels; the image is then sent to 
the 1-1000 chip, which determines what 
the object is. The Onyx check reader has 
achieved a 99.6 percent accuracy rate in 
recently completed independent Jab tests 
conducted by SRI International. 

-Patrick Waurzynia k 

Department of Justice Official: Managers Need 
More Proactive Security 

W ASHINGTON, D.C.- Information 
systems managers need to be more 

proactive in detecting computer crimes, 
according to a U.S. Department of Justice 
official. Speaking to about 250 attendees at 
LAN/SEC 92, Scott Charney, chief of the 
Justice Department's Computer Crime 
Unit, noted that the appearance of inex­
pensive modems has helped spawn a crim­
inal industry. Unfortunately, security de­
vices and security practices are costly, and 
management is reluctant to pay for them 
when a problem is not immediately evi­
dent, Charney said. 
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Charney said that hackers' attempts to 
obtain passwords by running the entire 
dictionary past the password request work 
about 20 percent of the time. A more de­
vious technique is to substitute a program 
that looks and acts identical to an actual 
sign-on screen. 

"Don't wait until you' re hit; use non­
dictionary passwords, educate users," 
Charney advised. If you are the victim of 
computer crime, "keep audit trails, keep 
the records in a safe place-not where in­
truders can find (and alter) them," he said. 

-Stephen Banker 

IBM's Pennant Systems (Nor­
walk, CT) and Hitachi (Tokyo) 
and its affiliate company Hitachi 
Koki have agreed to work togeth­
er in developing what an IBM 
spokesperson said will be "the 
next generation of printers." Hi­
tachi Koki will manufacture high-, 
medium-, and low-speed print en­
gines for continuous and cut-form 
printers. Either Pennant Systems 
or Hitachi Koki will produce the 
controllers, and software will be 
developed by Pennant Systems. 
IBM will market the final prod­
ucts worldwide. 0 

Northgate Computer (Min­
neapolis, MN) and Everex Sys­
tems (Fremont, CA) have discon­
tinued discussions regarding a 
possible merger. Soon after ru­
mors surfaced that IBM might buy 
Northgate, Everex signed a letter 
of intent to buy it. Northgate now 
says that an investment group will 
purchase 51 percent of North­
gate's common stock and provide 
at least $3 million in financing. 0 

Symantec (Cupertino, CA) has 
acquired MultiScope (Mountain 
View, CA), developer of Multi­
Scope Debuggers for Windows, 
DOS, and OS/2, and The White­
water Group (Evanston, IL), de­
veloper of the Whitewater Re­
source Toolkit and Actor, the 
OOP (object-oriented program­
ming) language package for Win­
dows application programming. 
Symantec's move brings it two 
steps closer to its master plan of 
being a multiplatform develop­
ment tool provider, explained 
Neal Goldman, product manager 
of PC language products at 
Symantec. Both of the acquired 
companies will retain their corpo­
rate identity. D 

Starting this fall, Compaq's new 
Peripherals Division will release 
a series of network printers. The 
division will be headed by David 
Black, who previously directed 
the development of Compaq desk­
top and portable PCs. 0 
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WordPerfect Wises Up 

W ordPerfect (Orem, UT) is trying to 
position its market-leading word 

processor at the center of a universe that in­
cludes the supporting role of E-mail, group 
scheduler, and calendar through Word­
Perfect Office, and, in the future, new 
products such as forms creators and docu­
ment managers. The new strategy, recent­
ly unveiled as WISE (WordPerfect Infor­
mation System Environment), comprises 
three basic activities: information pro­
cessing, information sharing, and infor­
mation presentation. The company' s de­
velopment plans center around delivering 
applications within these three categories 
on six platforms. Complete interoperabil­
ity-both of data and procedures-among 
DOS, Windows, OS/2, Macs, Unix, and 
VMS is a major engineering goal. 

At the heart of the information-process­
ing segment is the WordPerfect word pro­
cessor. The company now sees the pro­
gram as a vehicle for delivering information 
to the desktop. To position WordPerfect 
documents as the center of the office, the 
company will improve links between doc­
uments and other data. Better ties to spread­
sheets and databases are in the works, and 
the company is developing an open API 
that will permit other programs to use 
WordPerfect support facilities (e.g., a third­
party database could call the WordPerfect 
spelling checker). These changes will like­

ly mean the end of DataPerfect and Plan­
Perfect, the company ' s database and 
spreadsheet products. 

To promote information sharing, Word­
Perfect will reposition WordPerfect Of­
fice as an E-mail and multiuser scheduling 
facility. The company will also add support 
for methods of mail transport such as the 
emerging OCE (Open Computing Envi­
ronment), VIM (Vendor-Independent Mes­
saging), and MAPI (Messaging Applica­
tion Programming Interface), and even the 
Open Software Foundation's DCE (Dis­
tributed Computing Environment) proto­
cols. As part of its information-sharing 
thrust, WordPerfect plans to deliver doc­
ument management and forms design and 
fill packages this year. 

The final activity of WISE, information 
presentation, has support for printing, doc­
ument viewing, and multimedia. Like view­
ers from Frame Technology, Interleaf, and 
Adobe, the document viewer will let you 
read WordPerfect and documents on sys­
tems that lack these creating applications. 

The success of this new strategy may 
depend on how quickly WordPerfect can 
develop all these new products for six dif­
ferent environments. To speed up the pro­
cess, WordPerfect is moving away from 
assembly language toward a portable C­
and C++-based core-code design. 

-Andy Redfern and Andy Reinhardt 

Starlight Networks Adds Jostens as Investor 
in Network Multimedia 

S tarlight Networks (Mountain View, 
CA), a company that plans to an­

nounce this fall a network server and soft­
ware that promise the transmission of 
stored video over a network without image 
degradation, has added Jostens Leaming as 
an investor. Jostens Learning (San Diego, 
CA), a developer of instructional technol­
ogy programs, has also signed a multi year, 
multimillion-dollar contract with Starlight 
to use its technology in its recently an­
nounced Jostens Learning InterActive­
Media curriculum products, Starlight says. 

The transmission of stored video from 
a server to a client presents a problem for 
packet-based LANs. Unlike other types of 
data, video must be able to flow without in­
terruptions, which degrade its quality. A 
Starlight Networks spokesperson said the 
company is developing a technology that 
lets workgroups have simultaneous access 

to full -motion video over current LANs 
and WANs (wide-area networks). Video 
applications will be able to coexist with 
desktop computer applications on the 
same network. Starlight Networks plans 
on supporting multiple types of LANs, in­
cluding Ethernet, Token Ring, and FDDI 
(Fiber Distributed Data Interface). 

Jostens Leaming plans to use Starlight's 
products in what it is calling its next gen­
eration of instructional curricula, which is 
based on networked multimedia. A Jostens 
representative said that the curriculum re­
Ii es on interactive full-motion video to 
grab and hold a student's attention. 

Founded in 1990, Starlight Networks' 
investors include Bass Associates; Accel 
Partners; InterWest Partners; Merril I, 
Pickard, Anderson & Eyre; and Nynex 
Venture Company. 

-David Andrews 

NANOBYTES 

To achieve better market leverage, 
WordPerfect is undertaking an 
aggressive program of partnering 
with other companies. WordPer­
fect has entered a cooperative 
product development and support 
program with Novell, the major 
element of which will be the cre­
ation of WordPerfect Office as an 
NLM (NetWare loadable module). 
Other announcements include the 
licensing of Adobe Type Manag­
er's rendering technology and sup­
port for the TWAIN image and 
document manipulation specifica­
tion already adhered to by Aldus, 
Caere, Kodak, Hewlett-Packard, 
and Logitech. D 

In another break with the past, 
WordPerfect announced its first 
acquisition, Illinois-based Magic­
Soft, which makes the communi­
cations software used in WordPer­
fect Office. WordPerfect making 
acquisitions? This may be only the 
beginning. D 

Olivetti (Milan, Italy) and Novell 
have signed a master business 
agreement that will expand the al­
ready-close relationship between 
the two companies. Included in 
the agreement are plans for full 
support of Novell NetWare under 
the Olivetti OSA (Open Systems 
Architecture),joint marketing 
events, and a new rigorous train­
ing program for technical employ­
ees. The first step toward NetWare 
integration calls for native Net­
Ware support in OSA. D 

A start-up company in Boston is 
developing a spreadsheet for Next 
workstations that reads and writes 
Lotus WKS and WK I files and 
executes Lotus 1-2-3 release 2.3 
macros. Athena Design ((617) 
734-6372) says its Mesa spread­
sheet is the only traditional 
spreadsheet written exclusively 
for the NextStep environment. 
David Pollak, president of Athena 
Design, says Mesa has received 
considerable interest from Wall 
Street financial houses that now 
use Next computers. D 
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PC Price Wars: Bad Omen for R&D? 

Call it a period of retrenchment for PC 
makers: IBM has forged alliances with 

former enemies like Hitachi and Apple. 
Compaq has abandoned the ACE (Ad­
vanced Computing Environment) initiative 
to better shore up its Intel-platform prod­
ucts. Companies such as Zenith Data, Com­
puAdd, and NCR have announced price 
cuts across product lines. Dell, too, has in­
creased its cost-cutting campaign to better 
compete in the current PC price war: Even 
its top executives have taken a pay cut. 

Does the current price war translate into 
less money for research? No company will 
own up to cutting R&D funds, but when 
times are tough, R&D funds often become 
expendable. At the very least, the current 
price war is causing companies to refocus 
R&D toward whatever will most quickly 
disti nguish the company and spoon in 
more market share. "A prescription for go­
ing out of business is cutting your R&D 
spending," said Andrew J. Neff, manag­
ing director of the New York investment 
research firm Bear, Stearns & Co. "The 
companies that do will be the ones to go in 
the shakeout." 

Looking at the top microcomputer mak­
ers, such as IBM, Compaq, and Apple, it's 
difficult to see anything amiss. In addition 
to the Apple/IBM joint ventures Taligent 
and Kaleida, work at IBM's primary re­
search centers in Yorktown Heights, New 
York, and Japan has resulted in gee-whiz 
products such as the ThinkPad pen-based 
computer and Ultimedia PS/2. Compaq 
recently announced a new peripherals di ­
vision, enhancements to its DeskPro/M 
line as well as new computer lines, and a 
new triple-bus TriFlex architecture for its 
Systempro. Apple made a splash with its 
new PDAs (Personal Digital Assistants). 

Even the big guys, however, are finding 
new revenue sources at the PC low end. 
For example, Compaq is counting on high­
volume sales of its low-end ProLinea line 
yet is scrambling to produce machines fast 
enough to keep corporate buyers away 
from other companies' products. Despite 
its huge R&D budget, IBM needed Paral­
lan 's technology to bring it into the su­
perserver market. 

Companies with proportionately small­
er R&D budgets must take a wait-and-see 
attitude. Lee Cannon, director of marketing 
at Acer America, said he could only spec­
ulate on whether the price war would soon 
result in decreased R&D spending at Acer. 
"We hope we reduce our costs and still 
keep our investments up to historical lev­
els," he sa id. 
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"Toshiba ' s investment in technology 
hasn't slacked off a bit," said Steve Lair, 
vice president of marketing for Toshiba 
America's Computer Systems Division, 
"but we are being extremely careful about 
the investments we make in that they are 
targeted directly at customer require­
ments." And Gene Kunde, chief operat­
ing officer of Epson America, notes: "We 
have tried not to let today's economic re­
ports impact our R&D efforts too much. 
We've not hit the panic button." 

What helps some vendors are sugar­
daddy parent companies. For instance, 
Zenith Data Systems got help in develop­
ing its new low-cost PC line from owner 
Groupe Bull, which has largely phased out 
its own PC business in Europe. NCR can 
conceivably get help from AT&T. And 
U.K. PC maker Apricot-the first compa­
ny to release a 486 system in 1989-gets 
heavy R&D investment from Mitsubishi. 

Part of the problem in assessing the ex­
tent of a company's R&D efforts is in 
judging the true nature of R&D figures on 
company balance sheets. "R&D is a flex­
ible number," said Donald Collier, presi­
dent of the Santa Barbara-based financial 
analysis firm ProLytix. "By your ac­
counting methods, you can choose to put it 
as pure R&D or you can lump in engi­
neering, which is more like cost of goods 
sold." 

Marketing, Not Innovation 
John Logan, an analyst for the Boston re­
search firm Aberdeen Group, has noticed 
a shift in R&D funds to individual com­
ponent makers and components, such as 
processors, chip sets, and RAM, and away 
from the vendors charged with building 
quality price-competitive systems. "Look 
at computer-magazine benchmark tests of 
486 systems, and you'll see the perfor­
mance differences growing smaller and 
smaller," he said. In other words, the same 
group of suppliers is providing compo­
nents for virtually every system sold. 

This leaves vendors with a myriad of 
options for how best to juggle OEM com­
ponents into a well-designed system that 
can sell at a competitive price. It also sends 
them in two directions: improving service 
and support and introducing systems for 
specific niche markets, such as multi­
media and network workstations, in an at­
tempt to differentiate their product lines 
in an increasingly segmented market. • 

-Ed Perratore, with additional 

reporting by Andy Redfern, Gene 

Smarte, and Patrick Waurzyniak 

NANOBYTES 

At the announcement of Unix Sys­
tems Laboratories' System V re­
lease 4 .2, which pundits are now 
calling the last chance for Unix 
(see "Is Unix Dead?" on page 
134), USL president Roel 
Pieper's (right) and Open Soft­

ware 
Founda­
tion presi­
dent 
David 
Tory's 
presence 
together 
signified a 

truce in the Unix world. The disar­
mament between the two compa­
nies comes in the form of conces­
sions between USL and OSF. The 
next release of SVR4 will be made 
to comply with OSF's AES (Ap­
plication Environment Specifica­
tion); OSF's DCE (Distributed 
Computing Environment) is al­
ready compatible with SVR4. 
Looking further in the future, USL 
has agreed to support the ANDF 
(Architecture-Neutral Distribution 
Format) promulgated by OSF. D 

Destiny Technology (Milpitas, 
CA), developer of AS!Cs (appli­
cation-specific !Cs) that accelerate 
and improve the output of laser 
printers, has extended its patented 
Edge Enhancement Technology to 
enhance the quality of all elements 
on a page, including text, line art, 
and halftone images. This single­
chi p solution will let printer man­
ufacturers enhance their printers 
for less than $20 per unit. Output 
is good enough in some office ap­
plications to eliminate the need for 
using imagesetters, the company 
says. EET-X supports PostScript 
interpreters, PCL (Printer Control 
Language), and other imaging 
models and provides a perceived 
resolution of 2400 dpi for halftone 
images. When implementing ei­
therthe ASIC's dual-frame-buffer 
approach or compression tech­
nology, images that would nor­
mally require 5 MB or more to be 
rendered would require as little as 
1.5 MB. • 







REPORT FROM MOSCOW �

RICH FRIEDMAN 

RUSSIA'S PROGRAMMERS �
WAIT TO BE DISCOVERED �

M
OSCOW-Abaci outnumber PCs in the for­
mer Soviet Union by a wide margin. Depend­
ing on who's counting, there are between 
700,000 and 2 million PCs scattered through­
out the major cities and university towns of 

the CIS (Commonwealth of Independent States). High 
import duties, which run from 40 percent to 80 percent, 
coupled with a free-falling ruble and a shortage of hard 
currency (e.g., American dollars) have raised the price of 
a basic 286-based PC in the CIS to about $1100-what 
you'd pay for the next-generation 386 PC in America. 

If PCs are scarce in the CIS, shrink-wrapped applica­
tions from big-name American software developers are 
even rarer. American companies have been reluctant to 
sell their programs in the CIS because, until recently, 
there were no copyright laws (in June, the Russian par­
liament passed its first software copyright-protection 
law, which, of course, only applies to Russia) and soft­
ware piracy is rampant. To date, only 50,000 PC pro­
grams have been sold in the CIS, according to several 
sources. Programming languages from Borland and Lo­
tus 1-2-3 are the best-sellers. 

Understandably, because of the rapid political and 
economic changes sweeping the former Soviet Union, 
considerable uncertainty and apprehension were ex­
pressed by several attendees of the third ICF (Interna­
tional Computer Forum), Moscow's biggest computer 
show. A cross-section of about 16,000 mostly male aca­
demics, government officials, businesspeople, and sci­
entists came to the computer show with a great hunger for 
any type of PC information. About 50 companies exhib­
ited wares, ranging from an entrepreneurial university 
student selling a 5X-inch disk that contained a graphical 
tour of the Kremlin to the latest Russian version of Bor­
land 's Turbo C++. 

During the lunches and receptions, some of the atten­
dees' fears and cynicism surfaced. One physicist told 
me that research projects in the CIS are being funded 
for periods of no longer than three months. A great deal 
of cynicism was also expressed regarding how the CIS 
would spend the billions of dollars of loans requested 
from the West. 

Besides the nascent ICF, the best way for computer-in­
terested folks in the CIS to exchange information is 
through user's groups. The largest in the CIS is BUGA, 
the Borland UserGroup Association, led by 37-year-old 
president Andrew Zotov. For the past two years, Bor­
land has sponsored a software developer's contest 
throughout the Soviet Union. This year, 250 developers 
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submitted entries. There is plenty of programming talent 
in the CIS, but it remains a well-kept secret, largely be­
cause of a lack of understanding of what is required to 
copyright, patent, and market programs abroad. 

The winning application in this year's contest was 
FotoRobot, a program that lets you place and search on 
digitized photographs or sketches within a database. 
Yury I. Rassadkin, a lecturer at the Moscow State Tech­
nical University, headed the de­
velopment team. 

Masha, a program developed 
by the Ozero Association in 
Irkutsk to help English speakers 
learn Russian, captured second­
place honors. Masha zeros in 
on five grammatical parts of 
Russian that are especially trou­
blesome for non-native speak­
ers: verbs of motion, verbs with 
reflexive particles, noun cases, 
verbs in the perfect and imper­
fect cases, and participles. The 
program highlights each gram­
matical point with multicolored 
pictures. Animated figures keep 
the student entertained. 

The third-place winner, 
MACRO_DLL, provides a ful­
ly functional scripting language 
that developers can easily add 
to their Windows applica­
tions. The easy-to-learn lan­�
guage is a subset of Pascal. Once you have developed �
your application's basic functionality, you can use �
MACRO_DLL to send events, open dialog boxes, re­�
quest information from the user of an application, and �
generally control your application from a set of easily �
modified scripts. MACRO_DLL was written by An­�
ishenko Evgeny and Sushkov Vitaly from the Radio­�
technic Institute of the Russian Academy of Science in �
Moscow. �

These three programs are a fair representation of the 
many exciting programming ideas waiting to be discov­
ered outside the CIS. With a little luck-and a lot of 
help-the CIS should begin to make an important con­
tribution to the worldwide PC community. • 

Rich Friedman is an executive editorfor BYTE. You can 
reach him 011 BlX as "rJi-iedman." 
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-Jim Seymour �
PC Week/May 4 '92 �

"There are lots efgood 
brands on the market, but 
rhe Z•NOTE stands out." 

-Wall Srreet Journal �
May 13 '92 �
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- BYTE Magazine �

Spring COMDEX '92 �

High Speed �
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"Once on the network. the 
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-Christopher Stetson 
PC Week/May 11 '92 
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i387'" co-processor and 
up to 12 MB memory. 

�-�1�!�! �~�~�~�~ �-�-�-�t�.�t �r� Color It Wonderful! 
"Superb ... Z•NOT E'S 
active-matrix display is 
one Qfthe best." 

-Wayne Rash Jr. 
Corporate Computing/ 
July '92 

All The Fax. 
Our optional internal 9600 
baud FAX/modem works 
around the world. 

1\viddle Your Thumbs. 
Microsoft Windows'" 
3.1 and MS-Dos• s.o 
are pre-loaded. and the 
Logitech'" nack.man• 
portable mouse we in­
clude is ambidextrous­
attach it to either 
side of the keyboard. 

The Z•NOTE™ series starting at $2399direct from Zenith Data Systems. 



�1�-�8�0�0�~�7�-�8�7�2�1� �
Generations Ahead. 

Z•NOTE is the third-generation of our groundbreaking 
386SL notebook design with a new genius for power man­
agement-up to ten hours of useful battery life under 
Premier System Management:" And more. 

Notebooks Meet Networks. 

Do You Dream In Color? 

Our high-contrast black-on-white display is upgradeable to 
brilliant active-matrix color. It"s a dream come true. 

Beyond The Docking Station. 

"You can leave all those desktop penpherals plugged into the 
READYDESK'"-then snap it ontoyour 

Z-NOTE andyou're in business. Afar 
smarter approach.. . also a 

heck qfa lot cheaper than those 
attache-case-sized docking stations 

from everyone else." 
-Jim Seymour �

PC Week/May 4 '92 �
-

This Way To The Future. 

Upgrade the memory and add a co-processor. Upgrade the HOD, 
�~ �:�;�:�I�I�J� FOO and BIOS. And don't forget the upgradeable 
�:�~ �j�~� display. The future was never brighter. 

�~ �~� 
REAvt'·n>·RuN 

' Z•lllOTE 320L 325L 325Lc 

Processor/MHz . i386SL™/20 i386SL/25 i386SL/25 

Hard Drive 60MB 85/120MB 120MB 

Memory (Std/Max) 2/12MB 4/12MB 4/12MB 

Video Display 
(Viewable) 

9.5"VGA 
black-on-white 

9.5"VGA 
black-on-white 

8.4"VGA 
Active matrix color 

NiMH Battery Life' 4-10 hours 4-10 hours 2.5-6.5 hours 

Weight 5.9 lbs. 5.9 lbs. 6.5 lbs. 

Price $2399 $2949/ $3249 $4999 

AndTheService IsGreat. 

Call or fax Zenith Data Systems today. 
We offer a 30-day money-back guar­
antee and a 1-year limited warranty. 
And we·u give you the kind of toll-free 
factmy service and support you just 
can't get from a third party. 

FAX 
1-800-472-7211 

ZENITH DATA SYSTEMS 

A Bull Company 

Thinking Ahead. 

tr\micipatcd availability July 1992. All models subject to availabilicy. 'Baueiy life depends en application used. power management features selected and peripherals attached. All prices and specifications are subjec1 IO change. 
Prices are roe models shown in U.S. dollars. Shipping. handling and applicable sales caxes nae included in the price.Warranty infonnation available upon request Z• NOTE. READYOESK and Premier System Management are 

trademarks orzeni1h Data Sys1ems Corpora1ion . Microsort Windows. MS-DOS and 1he Ready-lb· Run logo arc uademarks orMicrosori Corpora1ion. Logi1ech and Track.\1an are 1rademarks of Logitech. Inc. The Intel Inside logo. 

i386 and i387 are uademarks of Imel Corpora1ion. Copyrigh1 Q 1992 Zeni1h Da1a Sys1ems Corpora1ion. 



REPORT FROM TAIWAN �

ALAN JOCH 

A FLIRTATION �
WITH INNOVATION �

T
AIPEI-Locals didn't seem to mind that the 
Canadians won Taipei's Dragon Boat Festival 
races in June, which this year coincided with 
Computex, Taiwan's largest computer exhibition 
and a showcase for foreign computer distribu­

tors. For a small country with a growing presence in the 
world market, placing second in the 2000-year-old race 
may have been nothing less than graciousness toward 
its international visitors. 

The Dragon Boat Festival honors a poet who drowned 
himself to protest a corrupt emperor. The poet's friends 
threw rice dumplings into the water to feed hungry fish 
who might otherwise devour his remains. In a computer 
market that's constantly redefining "low-cost," Taiwanese 
manufacturers at Computex are like those ancient Chinese 
citizens: They're hurriedly packaging low-cost hardware 
to feed a demanding world. 

At first blush, Computex, with its 150 exhibitors, seems 
like the computer shows in Las Vegas or New York. The 
largest and most glittering booths housed the island's 
leading vendors, such as Acer and Mitac. At an interna­
tional pavilion, Micropolis erected a faux marble booth 
with white pebble walkways, and Intel flew large bal­
loons outside the convention center to remind passersby 
that there was a computer show in town. (It was hardly 
necessary, however: At a traditional tea house miles away 
from the show floor, Chinese, Europeans, and Ameri­
cans spread out computer spec sheets on the low wood­
en tables as they sipped the local oolong.) 

Smaller and, in some cases, more innovative companies 
had modest booths consisting of little more than products 
and signs. Digging around these displays was sometimes 
productive. For example, Visionetics International dem­
onstrated the VIGA+ Videographics card, a Targa-com­
patible graphics adapter. Sun Joy's multimedia subsystem 
included a SCSI connector, built-in speakers and micro­
phone, and a CD-ROM drive. Primax showed the Col­
orMobile-424A, a hand-size color scanner with a mo­
torized mechanism that pulls the unit down a page at the 
correct speed and without any side-to-side movement. 

Unlike at other computer shows, getting basic product 
information at Computex can be difficult. Vendors re­
sist quoting prices, especially early on in the show. This 
is because vendors prefer to wait until they find out what 
s01t of prices their competitors are quoting. This elaborate 
ballet shows the extent to which price remains the main 
differentiator between Taiwanese products. 

Sales figures bear this out. According to International 
Data Corp., Taiwan accounted for 6 percent of Asia's 
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PC shipments in 1991. However, Taiwan received only 
2 percent of the region's $15 billion in sales. 

Even more telling are the facts that, in 1 99 I , less than 
half the Taiwanese-sold PCs carried their own brand 
names, and the branded market grew by only 5 percent 
from the previous year. Taiwanese companies are still 
tied to international distributors that relabel systems. 

Nevertheless, Computex vendors gave lip service to 
backing away from commodity 
products and clones in favor of Taiwan continues 
technological innovation. New 
realities in the computer mar- its long journey toward 
ket are pushing Taiwan in this innovation 
direction. Its PC vendors could 
survive on 4 percent profit mar­
gins when Compaq and other 
companies charged premiums 
for brand loyalty. But in the age 
of low-cost systems from first­
tier vendors, Taiwan must find 
new ways to compete. 

Last year, Taiwanese com­
puter companies spent only 
about $11.2 million for R&D. 
In addition, the government's 
industrial parks serve as models 
of how the computer industry 
might evolve. Three parks near 
Taipei are devoted to software 
or hardware development, and 
companies that build manufac­
turing operations in the parks 
are given tax breaks and em­
ployee housing. 

But the proliferation of less 
expensive PCs and the fledgling 
nature of Taiwan's R&D mean 
the country's manufacturers will continue to compete on 
price for the time being. Some vendors at Computex said 
they're building ties to mainland China by establishing 
manufacturing plants there or sourcing commodity items 
such as VGA cards. Taiwan's mixed success in the late 
1980s and the 1990s means that its low wages don't always 
provide an economic edge internationally. The challenge 
now is whether Taiwan can grow at the low end long 
enough to become a leader in innovative technologies.• 

Alan loch is a senior editor and director of the BYTE 
Lab. You can reach him 011 BlX as "ajoch." 

PHOTOGRAPHY: JERRY LEE. TONY STONE WORLDWIDE © 1992 



850 CPS. That's right - 850 characters-per-second! 

TOUGH AS NAILS. Why take a chance? Thousands of 
owners use the 850XL printer from 2 to 18 hours per day. It just 
keeps on printing, day-in, day-out! And, over 50% of all 850XL 

printers sold are purchased by existing 
owners. That alone tells the 

story for this 
American­

made 
---. �'�~ �~� --· printer. 

FREE JO•DAY TRIAL. We offer a free, 30-day trial 
to any qualified buyer. No strings attached. What other manufac­
turer believes this strongly in their product? 

Call Us Today! (800) 468-8788 
GSA Pricing: 800-633-9433 
GSA Contract #GSOOK-91-AGS-5268Now UNDER $2,000! 

Shouldyou needmvicc.thercare over 400 service locations 
ria1ionwidctoservc you. 2310 N. Fancher Road, Spokane. WA 99212-1381 

Circle 138 on Inquiry Card. 
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AutoCAD Gets �
aFace-Lift �

PATRICK WAURZYNIAK 

Nearly 175 enhancements and a more intuitiveThe best-selling PC 
interface breathe new life into the dean of PC 

CAD software adds a CAD programs. Cascading pull-down menus, 
programmable dialog boxes, and context-sen­

GUI-like interface and sitive help bring GUI-like functionality to Auto-

speed enhancements CAD release 12, which remains essentially a 
DOS-based package. AutoCAD release 12 could 
help the fortunes of Autodesk, which now ranks 

as the world's sixth-largest PC software company following the drop in its stock val­
ue earlier this year. Autodesk is counting on the new features in release 12, such as 
support of SQL (Structured Query Language) and PostScript data exchange, to 
help the company broaden its horizons and open doors to markets outside its 
formidable strength in desktop CAD. 

The new AutoCAD's improvements in terms of ease of use and raw speed became 
apparent as soon as I loaded the production-shipment version of the software. In­
stalling it is a breeze with Autodesk' s installation program. You should be aware, 
however, that AutoCAD makes significant demands on hardware in terms of mem­
ory and disk space, requiring at least 8 MB of RAM and about 25 MB for full in­
stallation of all program, help, and tutorial files. 

With the newly integrated A VE Render feature's 3-D rendering capabilities, 
AutoCAD users can more easily create 256-color or full 24-bit, true-color 3-D 
visualizations ofany 3-D drawing while working in AutoCAD release 12. This 
includes AME solid models. 
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My test machine was an AST Power 
Premium 4/50d (see the text box "AST 
486 Packs an Expandable Punch" on page 
47) with an Intel 486DX2 processor, I 0 
MB of RAM, and a 210-MB hard drive. 
Thus, running the new version of Auto­
CAD was no problem. Although Autodesk 
says the program will run on low-end 386 
systems, my impression is that most users 
won't run AutoCAD without a reasonably 
fast 386 processor and the requisite math 
coprocessor, a generous amount of mem­
ory, and lots off ree hard disk space. 

A Quick Study on Proteus 
When talking about the new GUI-like in­
terface, one Autodesk executive likened 
release 12 to the Greek god Proteus, who 
was able to take on the characteristics of 
others yet still kept the same personality 
underneath. In fact, AutoCAD is supposed 
to adopt the face of the native environ­
ment on which it is running-be it a Mac, 
Windows, or a SPARC machine. Inciden­
tally, with this program update, Autodesk 
for the first time simultaneously issued a 
new AutoCAD release for more than one 
platform, providing upgrades for both 
DOS-based PCs and Sun Sparcstations. 

I was unable to verify whether the Pro­
teus AutoCAD had such chameleon-like 
powers, because I ran release 12 only un­
der DOS. Autodesk currently has two on­
going product developments, one for a re­
lease 12 running under Windows 3.1 with 
a Watcom extenderproduct, and a version 
that will run under Windows NT. 

With release I 2's new interface, I found 
myself playing with the program even be­
fore bothering to open anything in the 45 
pounds' worth of manuals accompanying 
the program and its companion products, 
Extension for Windows and AutoShade. 
Using the mouse, I found release 12 fairly 
easy to understand even before settling in 
on the documentation and a short stint with 
the on-line tutorial. 

The release 12 software now greets you 
with the AutoCAD drawing editor screen, 
rather than the text-based main menu of 
previous versions. Most of AutoCAD's 
major commands can be invoked through 
clicking on release l 2's pull-down menus, 
which cascade into smaller menus. Pop­
up menus can be activated by pressing the 
Shift key and the right mouse button. 

Integrated Rendering 
Among the performance highlights, Au­
todesk says the program offers much faster 
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AST 486 Packs an Expandable Punch �

F
offers an empty Intel Over­ollowing an old strat­
drive socket next to theegy recently popular­
DX2 processor into which ized by a host of com­
you can later add Intel'speting PC makers, 
clock-doubling chips toAST Research has once 
speed up older systems in again produced an expand­
the future. In addition, you able line of PCs, the Power 
can upgrade AST's PowerPremium 486, that is de­
Premium 386SX- andsigned to give users virtual­
386DX-based systems toly painless access to future 
the 486DX2 by insertingCPU developments. AST 
an AST Fastboard upgrade. has been manufacturing so­

Aside from being blaz­called expandable PCs since 
the advent of its Cupid-32 ingly fast, one of the AST 

machine's real strengthsarchitecture almost four 
years ago. lies in its ability to quickly 

I tested a top-of-the-line, perform graphics opera­
Intel 486DX2-based AST tions. Using Western Digi­

tal' s WD90C3 l graphicsPower Premium 4/50d, a 
small-footprint desktop chip with Bit Bit and a hard­
EISA system optimized for ware cursor, the 4/50d ac­
Windows graphical envi­ complishes Windows oper­
ronments. Sporting an inte­ ations in a fraction of the 

time they take on 386-class grated Western Digital ac­
systems. It moves windows celerated graphics sub­

system on the motherboard without the usual flicker 
with 512 KB of VRAM 
(video RAM), which is expandable to 1 
MB, the Model 2 13 V test machine also 
came with an optional 210-MB hard 
drive and optional 14-inch Super VGA ­
LR monitor (which costs $545). 

To run AutoCAD release 12, I had to 
add RAM to bring the 4/50d up to 
speed in meeting Autodesk's recom­
mended 8-MB memory requirement. 
With the Power Premium line, AST 
touts an easy upgrade and expansion 
path, something I can indeed attest to: 

Adding 4 MB of memory to each of 
two SIMMs was simple. The 4/50d's 
cover, secured by three hand-tightened 
screws, popped off easily. Once I got 
inside, I could easily pull out the pro­
cessor board, which can be populated 
with up to 16 MB of memory, from the 
motherboard to quickly snap in the 
SIMMs. The whole process took about 
15 minutes. 

With regard to expandability, the 
4/50d's processor board conveniently 

found on such systems with 
standard VGA graphics. 

As for sheer CPU performance, 
BYTE's low-level DOS benchmarks 
showed that the 4/50d clearly outdis­
tanced competing systems, such as the 
Tandon 486/25, while making ma­
chines like the Compaq Deskpro 
386/25e look a bit long in the tooth. In 
short, the 4/50d is one system that likes 
to do Windows fast, while holding the 
promise of easy upgrades to next-gen­
eration processors in the future. 

zoom and pan capabilities through the use 
of32-bit vector space technology that vir­
tually eliminates regenerations of draw­
ings after you alter them. An enhanced 
Hide command uses virtual memory and 
an advanced algorithm to dramatically 
speed up hidden-line removal in Auto­
CAD drawings. I found this to be particu­
larly true when doing regenerations on 
drawings that I had altered through addi­
tions or when removing the hidden lines. 

One of release l 2's nicest features is 
the integrated A VE (AutoCAD Visual­
ization Extension) Render facility , which 
replaces the optional AutoShade 2 package 
as a way of doing basic rendering and 
shading of 3-D objects within AutoCAD. 
If you want more complex, photo-realistic 
3-D renderings, you can buy the Auto­
Shade 2 with Renderman package. This 
incorporates technology that Autodesk li­
censed from Pixar. 

With the integrated Render command, I 
was able to generate 3-D vi sualizations of 
AutoCAD sample drawing files, such as 
a kitchen scene (see the screen), by just 
calling up a wireframe drawing and click­
ing on the Render menu at the top right­
hand side of the screen. With Render se­
lected, AutoCAD quickly processed 3-D 
renderings ofdrawings to a separate screen 
that can be captured in a frame buffer and 
saved in one of several formats, including 
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TGA, TIFF, and GIF. The speed of the 
rendering process varied between the 
drawings, but the kitchen scene took slight­
ly over 2 minutes. 

The AME (Advanced Modeling Exten­
sion) module has been improved. Version 
2.1 has a new interface featuring pull-down 
menus and dialog boxes. The module also 
adds render support in which AME solid 
models that are rendered with the A VE 
Render feature are automatically meshed to 
produce higher-quality renderings. 

With a list price of $3750 (a $250 in­
crease over release 11 ), AutoCAD release 
12 is not exactly an impulse buy. How­
ever, engineers requiring a serious full­
fledged drafting package along with tools 
for mechanical modeling and 3-D visual­
ization may find the program worth the 
hefty expense. • 

Patrick Waurzyniak is a news editor for 
BYTE in San Francisco. You can reach 
him on BlX as "patrickw." 

THE 

AutoCAD release 12 
$3750 
Advanced Modeling Extension, $495; 
AutoShade 2 with Renderman, $1000 

System requirements: 
A 386-based PC with a math coproces­
sor, 8 MB of RAM (1 1 MB is recom­
mended), 11 MB of free hard d'isk 
space, DOS 3.3 (OOS 5.0 is recom­
mended), an AutoCAD-supported 
video display and pointing device, and 
a plotter or pFinter-plotter. 

Autodesk, Inc. 
2320 Marinship Way 
Sausalito, CA 94965 
(415) 332-2344 
fax: (415) 331-8093 
Circle 1195 on Inquiry Card. 

FACTS 

Power Premium 486 
The minimum-configuration Model 3V 
systems include 4 MB of RAM, 512 
KB of VRAM, and a �3 �~ �-�i�n�c�h� 1.44-MB 
floppy drive; the Model 83V adds an 
80-MB IDE hard drive; and the Model 
2 l 3V adds a 210-MB hard drive. In the 
base Model 3V configurations, prices 
for the 50-MHz 486DX2-based Power 
Premium 4/50d begin at $3295; 4/50d 
Mc:fdel 213V, $4095; 486DX/33-based 
4/33d, $2995 and up; 386DX/33-based 
3/33d, $2595 and up. 

AST Research, Inc. �
16215 Alton Pkwy. �
Irv ine, CA 927 13 �
(714) 727-4141 �
fax: (714) 727-9355 �
Circle 1196 on Inquiry Card. �

�~�=�= �a� �C�o�:�~�:�:�o�~�~�:�:�:�.�~�~�:�:�~�:�:�:�i�:�:�=�:�T�~�d�d d::m::o:"I�I technology to software applications. The application program controls all the Input and output 
�0 �0 �0� �0

�~�f :lt:::::g::: �~ �o�:�p�:�=�~�~�:�s�:�:�o �~�t�:�:�~�~�:�:�:�e�:�:�:�:� �:�s�:�y�o�:�e�:�:�e�a�:� �~�:�:�a� �~�:�~�:�~�y�r�y �~�t�h� I 
similar compression achieved by the popular PKz1P software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. I I�• Application Controlled 1/0 and memory allocation for extreme flexibility.•Adjustable Dictionary Size allows software to be flne tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 
• Compatible with most popular Languages: C, C+ +, Pascal, Assembly. Basic, Clipper, Etc. I I�•Works with any 80x86 family CPU in real or protected mode. $295.00 
• No runtime royalties.I--RUNNING OUT OF EXPENSIVE DISK SPACE? - -1 
PKz1P can help! PKz1P compresses your files to free up disk space and reduce modem1 I �

I 
transfer time. You can compress a single flle or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKurtZIP . 

Software developers can reduce the number of diskettes needed to distribute their product by I 
using PKZIP . Call for Distribution License information. 

The included PKZIP utility lets you store 9025 N. Deerwood Dr. I I�compressed files as a single self-extracting Brown Deer, WI 53223 
.EXE files that automatically uncompresses (414) 354-8699 
when run. Only $47.00 · · · ® Fax (414) 354-8559 --------- _____,�
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