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Put a fork in it. 

The hard drive is done. �

Optical's Cookin' 
INTRODUCING THE PINNACLE APEX 4.6 GB� OPTICAL HARD DRIVE 

THE BIGGEST BREAKTHROUGH IN STORAGE 

The only two advantages magnetic hard drives held over 
optical drives have now been eliminated . In both price and 
performance, the new Pinnacle Apex 4.6 GB is the first optical 
drive to totally cook magnetic hard drives. 

• Faster than average hard drive (throughput 6 MB/sec max) 
• Less expensive than hard drives of equal size 
• Enormous 4.6 Gigabyte capacity per disk 
• Unlimited capacity - just add another disk 
• Direct Overwrite media (one-pass write) 
• Greater reliability and durability than hard drives 
• Removable disks allow easy portability and security 

THE CROSSOVER IN STORAGE TECHNOLOGY 

We've always known that some day optical drives would 
replace magnetic hard drive technology in the computer indus­
try. Simply put: optics are superior to magnetics. The numerous 
limitations of hard drives make this fact obvious. Hard drives 

these things? Because up until now, 
we've never had an alternative that 
offered the speed, price and capacity 
of the Pinnacle Apex 4.6 GB optical 
drive. The Apex signals the dawn of 
a new era in computer storage. 

lnlernal PC versio11 • 5.25" half-heigf1I 

DESIGNED FOR ALL YOUR STORAGE NEEDS 

The Apex's combination of high capacity, impressive speed 
and removable/portable media make it the ideal storage 
device for a broad range of applications: 

• General Data Storage • Graphics/Desktop Publishing 
• Digital Video • Digital Audio • Data Archiving 

No matter what your application, the Apex's recipe of price­
performance, removability, and reliability make it the obvious 
choice over magnetic hard drives. With its removable disks, it's 

the last storage system you'll ever need to buy - the 
revolutionary Pinnacle Apex 4.6 GB optical hard drive. 

crash, they're a pain to move around, they fill up too quickly, 
and you constantly have to back them up.... So why do we buy 

Now that we've whetted your appetite, satisfy your 
hunger for storage with the hottest drive ever. 

"Barbecue Bill"Blum 
President &CEO 

To order or for adealer near you call: 

1 ·800·553-7070 
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"What good is having access to information 
ifI dorit have the power to use it?" 





niljiIrn MI Raphael Needleman �

ICan See What You Mean �
New products and 

services will free 

us from the 

shackles of old 

technology. 

First to fall: the 

PC’s AT 

architecture. 

From the home office I've set up in my Boston apart­
ment, I have a clear view across the Charles River to 
MIT. Sometimes when I'm editing a BYTE story about 
far-future technology , I look up from my desk and won­
der just what is going on in the MIT Media Lab, what 
strange future they're assembling over there. 

But it turns out that with the right software, I can see 
what they ' re doing. Literally. MIT, along with dozens 
of other institutions and businesses, runs a number of 
Web-accessible spy cameras (or just cams in the ver­
nacular). There's even a guy over there, Steve Mann, 
who has mounted a wireless video camera on a helmet. 
Jump to his page (http://wwwwhite.media.mit.edu/ 
-steve/netcam.html) and you can see what he sees. 

Mann, in fact , has a troop of friends with headcams. 
You think the scariest moment in a businessperson' s life 
is when Dan Rather and the 60 Minllfes crew knocks on 
the door? Try to imagine how you'd feel if six people 
wearing head-mounted video cameras showed up in your 
office. 

Among the mad-scientist community of computer en­
gineers, it's an accepted notion that wearable comput­
ers and their T/O devices are just around the bend. And it's 
also accepted that, not far behind them, is the genera­
tion of users who will come to accept implanted com­
puter technology. 

As Marc Demarest, director of strategic marketing for 
Sequent Computer Systems, says, " The computer wants 
inside your head ." He expounds the frightening point of 
view that technological evolution is opportunistic, like the 
evolution of parasites. The devices seek hosts. And he 
doesn't mean Sequent superminicomputers. He means 
a living, breathing class of host, who will come to depend 
on technology the way we now depend on the bacteria in 
our digestive system. 

His evidence: Computers are getting closer to us and 
our personalities. We can now get affordable virtual­
reality goggles that put SVGA monitors 2 inches from our 

eyeballs. And there is a whole industry growing up around 
designer mouse pads, screen borders, and even color­
coordinated computers-all of which are designed to 
make us more comfortable with the technology. But tech­
nology would be even more "in our head," Demarest 
says, if software user interfaces were less adversarial and 
more visceral, as they are in good video games, which 
present enormous amounts of information-graphical, 
intuitively-and put the player in a "tight loop" of in­
formation and response. 

If the concept of computer evolution matching bio­
logical evolution is a little too far out for you to grapple 
with right now, at least you can agree with me that the 
computer wants inside your wallet. When we began do­
ing this month's Cover Story, " The New PC," J called 
Ted Selker, IBM 's manager of its user systems er­
gonomics research division. Selker designed the IBM 
TrackPoint eraserhead pointing device, not to mention 
the Butterfly keyboard on the ThinkPacl 50 IC. I asked him 
what leading-edge machines he had floating around in his 
lab that he could send us for the story. He said, "Give 
me two days. I'll build you a wallet computer." 

The wallet computer didn ' t make it into this issue (too 
far out even for us), but several other new technologies 
did, including those embodied in the machines on this 
month's cover. Illustrating the latest trends in <lockable 
portables is IBM's Leapfrog (the squarish machine with 
the confusing case). Apple shows its vision of portable 
technology migrated to the desktop (check out the screen 
and keyboard), and Archistrat has a line of computers 
based on a new bus architecture. 

None of these machines use the ancient architectures 
of the PC-ISA cards and slow serial ports, for example. 
We think that's great. The old architecture has been with 
us for too long and is hobbling our steps into the future. 
These new machines are the platforms for the future. 
We'll be seeing new architectures on our desks soon, 
just as you may soon be seeing wearable webcams in 
your office lobby. • 

RAPH AEL NEE DLEMAN. EDITOR IN C lllEF 
(rafe @weff. com) 
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"Connect!" 

Updates on the scope and depth of NEC technologies 
101uetu 
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To maximize network reliability, 
DIGITAL INTER- NEW ATOMIS 7E features redundant 

switches and controllers. 
ACTNE SERVICES ENTERPRISE Both enterprise switches support 

NON-LINEAR MO EDITING SYSTEM �

VIA COPPER PAIR � ATM SWITCHES �

M
any enterprises are enhanc›

ing commun ications with 

LANs based on ATM tech›

nology. To meet diverse user needs, 

NEC has expanded its lineup with 

two new enterprise ATM switches, 

ATOMIS 5E and ATOMIS 7E. 

ATOMIS 5E features throughput of 

2.5Gbps. It supports 

a full SNMP agent. This enables inte›

grated network management of LAN 

equipment such as routers and hubs. 

Both switches comply with lTU-T, 

ATM Forum and other international 

standards. 

NEC has also introduced ATOM›

VIEW, a sophisticated system for 

integrated management of ATM net›

works. ATOMYIEW automatically 

recogn izes network structure and 

collects traffic data. Its graphical 

Telstra of Australia is implement›

ing a pilot program to deliver 

interactive video services over 

existing telephone copper pair cables 

to 300 subscribers in Melbourne. 

The enabling technology is called 

ADSL, Asymmetric Digital Subscriber 

Line technology. 

As prime contractor for the project, 

NEC Australia is responsible for 

system design, equipment supply and 

overall integration. Key equipment in-

eludes video servers, MPEG encoders, 

switches, ADSL line cards, and set-top 

boxes. 

The pilot program will use two types 

of ADSL transceivers: 2Mbps Carrier-

less Amplitude Phase units and 6Mbps 

Discrete Multi-Tone units. The system 

will deliver live and stored video pro›

grams to support both Pay-per-View 

and Video-on-Demand services. 

The system arch itecture is among 

the world’s most advanced in terms of 

scalability and openness to future 

enhancements. It accommodates both 

new subscribers and multiple video 

information providers. 

The system can be upgraded to 

provide a wide range of interactive 

multimedia services. They include 

home shopping, travel services, direc›

tories, databases, video games and 

instructional/educational programs. 

T
apeless, non-linear program 

editing is a major advance in 

TV broadcast technology. 
NEC has introduced a smart, simple, 

PC-based system that allows users to 

take advantage of the vast capacity of 
magneto-optical (MO) disks. 

Our non-linear editing system cen ›

ters around a compact MO video disk 

recorder and a 23-GByte MO disk. 

The 30cm disk records 32 minutes of 

uncompressed NTSC video and audio, 

or 38 minutes of PAL video and audio. 

The VF-200 MO video disk recorder 

offers many advantages. Real ra ndom 

access allows you to select start-points, 
end-points and sequencing at will. 

You can edit and transmit during 

recording. It permits separate editing 

of high-quality video/audio and still/ 

slow playback . You can remove disk 

cartridges for permanent storage. 

NEC’s non-linear MO editing sys›

tem is a versatile performer, designed 

for on-line news and sports as well as 

off-line applications. 

NEC �

interfaces of OC-3/ 
STM-1, TAXI, DS3, 

E3, and 6.3Mbps. 

ATOMIS 7E offers 

maximum throug h›

put of 10Gbps. 

It further supports 

OC-12/STM-4. 

display simplifies maintenance and 

control operations. ATOMVIEW 

complies with the latest ATM 

Forum 

standard 

for Call 

Admission 

Control. 
ATOMIS 7E ATOMIS5E 

For further information, please contact: The Newscope Center, Overseas Advertising Division, �
NEC Corporation 7•1 , Shiba 5•chome, Minato•ku, Tokyo 108•01, Japan Fax: +81•3•3798•6333 �















Slight Misunderstanding 
There is a small error in Tom Thompson’s 
feature story "Apple’s New Operating Sys›
tem" (June). He asserts that Copland ’s 
hardware abstraction layer is "a feature 
currently found only in Windows NT." In 
actual fact , IBM’s OS/400 and its prede›
cessor S/38 CPF have been based on a 
HAL since the first S/38 was introduced in 
the early 1980s. 

David Welden 
Newport Beach, CA 

Our article was describing a new desk­
top OS, so we were comparing it wilh 
other desktop OS es. Just as NT and Cop­
land wiJJ probably not appear on an 
AS/400, OS/400 is not going to be run­
ning on a PowerPC or Jn1el desktop ma­
chine anylime soon. 

-Tom Thompson, senior 1echnical 
edilor, 10111_tho111pson@bix.com 

Make the Senders Pay 

I agree with Nick Saran ’s Commentary 
("Stop, Look, and Listen!," August). Bil›
lions of dollars are going to be wasted as 
companies try to launch poorly considered 
information services. Forget the notion 
that people will pay to receive informa›
tion. Look instead 
at industry mod›
els where senders 
carry the brunt of 
the costs, such as 
advertising-dri›
ven medi a like 
TV and radio 
broadcasting or 
newspaper and 
magazine pub›
li shing. We need 
new indus try 
models that support distribution of digital 
information from paying senders. Invest 
those billions of dollars, but in services 
that we as customers want and can afford. 

Peter Ruhe 
peterr@wimsey.com 

Lighten Up on Microsoft 

I was very impressed by Rafe Needleman’s 
editorial on Microsoft ("Why I Love/Hate 
Microsoft," August). I have always felt 
that those who bashed Microsoft for the 
way it does business were simply suffering 
sour grapes. They were upset at the fact 
that they didn’t market the ir products or 
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ideas as well as Microsoft does. 
Gerry O’Brien 

Mo11crn11. New Brunswick, Canada 
genyobr@11b11et.11b.ca 

I am amused by the resentment and furor 
emanating from Microsoft bashers. In your 
recent editorial , I sense that you di slike 
the company when you use phrases such as 
"Evil Beast" and "corporate arrogance." 
If Microsoft does not understand the cor›
porate market, it can hardly be called ar›
rogant. Ignorant , perhaps, but not arro›
gant. Windows is not perfect, but neither is 
anything else created by human beings . 
Show me a DOS, Mac, or OS/2 user who 
never had to reboot hi s or her computer 
and I will show you a bridge for sale. 

Gary Wong 
Oakland. CA 

Amiga Redux 

I was surprised to see an article essential›
ly devoted to LightWave3D ("Desktop 
Hollywood FIX ," July). I guess this is be›
cause it is now available for real personal 
computers (sarcasm intended) and not 
some obscure toy like the Amiga, which 
was four to five years ahead of its time. 
In your list of company addresses, you in›
cluded Commodore Business Machines, 
but Commodore has been out of business 
for over a year now. The Amiga is now 
owned by Amiga Technologies GmbH, a 
part of Escom AG. 

Zoltan Hunt 
Downsview. Ontario 

am609@free11er.roro1110.011.ca 

Amiga fans, rejoice! German company 
Escom AG has acquired Commodore 

Electronics ltd. and Commodore's Ami­
ga technology. Escom 's plans reportedly 
include producing the Amiga 600, 1200, 
and 4000 series and melding Amiga and 
MS-DOS systems. Here's 1he contact 
info: £scorn AG, Tiergarten Strasse 9, 
Heppenheim, Germany 64646; +49 
6252 7090; fax +49 6252 709 442. 

-Ed Del esus, senior editor 
edejesus@bix.com 

GSM Is Not MSG Backward 
It was nice to read your "Special Report on 
Mobile Computing" (June). As a reader 
living outside the United States, I noticed 
that there was no mention of GSM, the 
global system for mobile communications. 
I have heard rumors that some GSM op›
erators will start soon in the U.S. It would 
be nice to read about it and how companies 
are using it. GSM provides 9600-bps con›
nections, which are not the most efficient, 
but better speeds are corning. 

Jan Laakso 
ja11. laakso@cc.ru1.ji 

GSM is very popular in Europe. Unfor­
tunately, I leave my mobile phone here 
when l travel abroad because the stan­
dards are different. I would gladly Jrade 
my phone for a GSM unit if I could get 
GSM services in the U.S. 

-Rafe Needleman 

RX 
Due to an editing error, our article "The 
Elegant Kludge" contains a mislabeled di›
agram describing OS/2 Warp ’s memory 
model (August, page 56). The two boxes 
labeled VxD should be labeled VDD. We 
regret the error. � 

COMING UP IN NOVEMBER 

� ENTERPRISE DATABASES 
We look at industrial-strength databases for the desktop: Oracle for OS/2, DB/2 for 
OS/2, and Microsoft SQL Server for Windows NT. 

�ZAPPED! 
We report on our tests of uninterruptible power supplies (UPSes) that not only provide 
the juice but can communicate with your PC for controlled shutdown. 

� �WORKSTATIONS 
More reviews of Windows NT workstations, including an Alpha 21164 and a new 
crop of PowerPC systems. 

�LET YOUR NETWORK DO THEWALKING 
Directory Services help bring ever-larger and complex networks under control. 

�SIMULATING BUSINESS 
How Siemens Solar Industries has made extensive use of simulations as part of its 
effort to reengineer business processes. 
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You've evolved. You've got Microsoft!> 

Windows® 95't But don't stop there . 

Move up to the revolutionary multi­

media Win 95 products from Creative Labs. 

You'll get next generation performance, plus 

radical ease of installation. 

Start with our nex t generation Sound 

Blaster® AWE32'" PnP. 

This top of the line 

sound card gives games 

and multimedia appli­

cations renewed life with real instruments, 

sounds and digita l effects processing. 

What's more, you'll experience Creative JD 

Stereo Enhancement Technology to put 

you in the middle of AWE32 's incredible 

wave-table sounds . 

Then there's Blaster'" CD 6x. 

Experience a technologically­

ad vanced, blistering-fast 6x 

CD-ROM drive. And revolu­

tionize your multimedia experience. 

Finally, complete your multimedia system 

w ith Modem Blaster'" 28.8 . Wire yourself 

into the internet and play the hottest 

games modem to modem with the fastes t 

modem available today. 

So why settle for evolu­

tion alone? See your local 

retailer for more informa­

tion and step imo the multi­

media revolution with Creative Labs. 

Clltl:ATIVI: LAB• 1 INC. 

DOS 

"BEEP" 
"BEEP" 

"HELLO" 

W/NDOWS3.1 WINDOWS95 

SOUND BLASTER PRO SOUND BLASTER 16 SOUND BLASTER AWE32 PnP 

MODEM BLASTER 14.4 M ODEM BLASTER 28.8 

JI 
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REVOLUTIONARY NEW PRODUCTS FORWINDOWS 95 FROM CREATIVE LABS. 
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World Widt \Vtb (htrp:llwww.crtttf.com), Crtatfot Labs Cusromt r Responst Center 1-800·998-J127, All othtr tra dtmttTks art the property of their rtsptclive /J o/den All rights reserve d. 
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style tests must call the seg­ If Cyrix and AMD can de­ who want to maintain their in­ And when Intel pumps up the 
ment-offset calculation routine liver processors that offer bet­ vestment in legacy code. But P6's clock speed to 200 MHz, 
repeatedly. On the P6, this re­ ter 16-bit and comparable 32- the window of opportunity is which is expected to happen 
sults in a performance penal­ bit performance as Intel's first small. Microsoft ' s release of later in 1996, the P6 should out­
ty, because that routine in­ P6, then both companies will Windows 95 should push the perform the Pentium no mat­
volves a segment-register load. likely sell more chips to users market toward 32-bit software. ter what software it's running. 

WINDOWS 95 

Coming: ABetter Multimedia Platform �
W indows 95 includes 

numerous multimedia 
technologies, such as 32-bit 
video codecs, integrated MIDI 
and WA V audio, and support 
for enhanced audio CDs. But 
users will have to wait for oth­
er enhancements. 

The first release of Windows 
95 lacks a number of 3-D- and 
multimedia-related technolo­
gies, including OpenGL; sup­
port for hardware-assisted, full­
motion video acceleration; and 
the Windows 95 game subsys­
tem, among others. The lag 
time between the first release 
of Windows 95 and the ap­
pearance of additional multi­
media capabilities could range 
from one to several months 
(see the table at right). 

One key element 
that's missing from 

video acceleration has been 
quite wobbly," says an official 
at one hardware-acceleration 
company. "However, the situ­
ation should be sorted out by 
this fall. " 

Microsoft' s plans for 3-D in 
Windows 95 have evolved. too, 
as the company is rolling out 
two new APis to complement 
OpenGL. One new 3-D API, 
called RealityLab, is expected 
to enter general beta testing in 
September and ship commer­
cially in 1996. 

RealityLab, which Microsoft 
received when it acquired Lon­
don-based RenderMorphics 
earlier this year, is a cross-plat­
fonn, high-level, real-time APL 
The first applications written 
to another API, called Direct 

3-D, could ship later this fall. 
David Britton, group mar­

keting manager for Windows 
95 multimedia, says Reality­
Lab is for developers who want 
to write consumer, business, 
and some virtual-reality appli­
cations using a high-level APL 
Direct 3-D, meanwhile, targets 
a different type of developer­
one "who wants to get every 
ounce of speed and perfor­
mance from the system," Brit­
ton says . Thus , Direct 3-D 
should appeal to developers of 
high-paced action games. The 
target market for OpenGL, 
which is currently available for 
Windows NT 3.51 and slated 
to ship for Windows 95 next 
year, is still high-end profes­
sional CAD and modeling ap-

Windows 95 is support FUTURE WINDOWS 95 MULTIMEDIA SCHEDULE 

pl.ications. Some vendors won­
der if OpenGL will ever ship 
for Windows 95. 

Microsoft's Britton says the 
company will continue to im­
prove upon Windows 95 ' s 
multimedia capabilities. "You 
have two waves here," he says. 
" The first release of Windows 
95 already has a faster GDI 
[Graphical Device Interface] , 
32-bit video , and other en­
hancements. And then, starting 
in September, a whole new 
suite of software will come out; 
we ' II be supercharging Win­
dows 95." 

Until that happens, however, 
perhaps the fairest grade to give 
Windows 95 ' s multimedia sup­
port is an / , for incomplt:Lt:. 

-Dave Andrews 

for full-motion video 
acceleration. This feature is 
missing because Microsoft re­
moved support for the Display 
Control Interface (DCI) from 
Windows 95 earlier this year 
due to stability issues, accord­
ing to company officials . Ver­
sion 2 of DCI, which was to 
have incorporated several tech­
nologies for games and video­
hardware acceleration, was re­
placed by the Direct series of 
APls and the Windows 95 
game subsystem. 

Since DCI is not supported 
in Windows 95, and final code 
for implementing the Direct 
APls wasn' t slated to ship un­
til late September, users will 
have to wait at least a month 
before new cards from such 
companies as Matrox , A TI 
Technologies , and Number 
Nine Visual Technology will 
be able to accelerate full-mo­
tion video movies in Windows 
95. "Microsoft' s road map for 

COMPONENT COllllENT DUE DATE 

Software MPEG Will allow about 24 frame-per-second Undetermined. 
playback playback of CD·ROM MPEG movies on 

high-end Pentium-based PCs. 

Windows 95 Allows programs written to the First version, to be distributed 
Game Subsystem Direct series of APls (e.g., DirectDraw) by independent software developers 

to execute under Windows 95. with their applications, may ship in 
late September. Time frame for inclusion 
in Windows is undetermined. 

DlrectDraw, Games and multimedia APls that allow The first applications and drivers 
DlrectSound, hardware-accelerated 2·0 video, high· for hardware-accelerator cards could 
DlrectPlay, performance sound, networked multiuser appear in late September. 
DirectlnpLit APts support, and digital joysticks. 

Direct 3-D device Driver interface for hardware developers Expect applications and drivers for 
driver interface that lets boards accelerate multiple hardware to begin appearing this fall. 

3·0 APls used by software developers. 

Direct 3·0 Low-level API for software developers, The first Direct 3·D applications 
especially those developing games, might appear this fall . 
who want fast 3·D performance. 

Realitylab 3-0 API High-level. real-time 3·D API for Expected to enter broad beta testing in 
developers writing consumer, business, September. Expect final code and the first 
and virtual-reality applications. applications in the first quarter of 1996. 

OpenGL High-end 3·0 API for developers writing Available now in Windows NT 3.51, but 
professional CAD, modeling, and other Windows 95 availablllty Is slated for 1996. 
engineering applications. 

Surround Video A 360-degree mullimedia environment Undetermined. 
(for more infonnalion, see "See You 
Around," May BYTE). 
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PROGRAMMING TOOLS 

Run-Time Error Checking 
Comes to Compilers 
T he familiar programmer’s 

grind-compile, run , de›
bug, and repeat as necessary›
will have another major step 
added to it if proponents of run›
time error checking have their 
way. Borland, Microsoft, and 
Nu-Mega Technologies are mak›
ing strong efforts to integrate this 
reliability-enhancing technology 
more deeply into the program›
ming cycle by hooking run-time 
error checkers direcUy into the Borland C++ and Microsoft Visual 
C++ integrated development environments ( IDEs). 

Tools vendors have always supplied programmers with ex›
pressive languages, such as C, and prewritten code in program›
ming libraries, which lets developers write more powerful ap›
plications for end users. Meanwhile, in today’s highly competitive 
market, programmers must race to add new fea tures to their pro›
grams. However, the difficulty of tracking memory and resource 
allocation grows with the use of higher-level APis and language 
extensions. The result of these two trends is often more fea›
tures-but also more bugs-in applications . 

" Top quality is not the winning market feature in applications 
today," says Jim Moskun, chief technology officer at Nu-Mega 
(Nashua, NH, (603) 889-2386). Nu-Mega hopes to help reverse 
that trend with its Bounds Checker Professional , slated for Sep›
tember announcement ( price at press time was undetem1ined ). 

The company’s current Bounds Checker for Windows, which 
automatically fl ags memory and resource leaks, monitors ille›
gal address references, and validates Windows and C-library 
APis, established the Windows run-time error-detection catego›
ry of tools. But Bounds Checker, according to Nu-Mega president 
Frank Grossman is used primarily in the quality-assurance stage 
of program testing, in which a programmer often receives an er›
ror report months after writing an errant module. 

Bounds Checker Professional. in conlrast, is designed for dai›�
ly use, a llowing programmers to catch errors while the code is �
still fresh in their minds. " We want programmers to check early �

and check often," �
says Grossman. The �
program integrates �
directl y into the Vi›�
sual C++ environ›�
ment on the toolbar, �
making it as easy to �
error-check a pro›�
gram as it is to mere›�
ly run it. The pro›�
gram also enabl es �
programmers to do �

CodeGuanl hooks Into the Borland C++ 4.5 IDE, 
detecting memory and resource errors and validating 
API parameters In a one-step process for programmers 
writing 16-blt Windows programs. 
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21 .The middle pane 
shows the call 
stack. 

such things as ignore valida›
tion flags or errors by module 
or by function , which allows 
team members to check only 
the files that they’ve modified, 
or ignore a known bug in ap›
plication framework code. 

Bounds Checker Profes ›
sional ’s ability to let project 
managers establish libraries of 
acceptable errors lets a manag›

OS/2 for PowerPC? 
(see "OS/2 on the PowerPC 
Slated for This Year," June 
1994 BYTE) 

The official word from IBM 
is that OS/ 2 for the PowerPC 
is expected to enter general 
beta testing this fall and to 
be released by the end of 
the year. IBM has shown pre­
liminary versions of OS/ 2 
running atop PowerPC hard· 
ware at several industry 
trade shows over the past 
several months, but perfor­
mance on these demonstra­
tion machines was poky. 

The delay of OS/2 for the 
PowerPC means that IBM 's 
new PowerPC·based Person· 
al Computer Power and 
ThinkPad Power series of 
computers and notebooks 
can run only Windows NT or 
AIX. Meanwhile, Canon (Cos­
ta Mesa, CA) is positioning 
its new PowerPC-based Pow­
er Workstation line of sys­
tems and notebooks as 
"PowerPC Windows NT solu­
tions. " -D. A. 

er give each programmer a readily definable mission: Make every 
module run cleanly through error checking. Nu-Mega’s error›
detection software will run with all Visual C++ environments. 

Microsoft (Redmond, WA, (206) 882-8080) is also making 
run-time error detection a more integral part of its upcoming Vi›
sual C++ 4.0 by including C debugging libraries. These libraries 
should help programmers identify problems that occur at the in›
terface between the user and Microsoft-supplied code. 

Borland (Scotts Valley, CA, (408) 431-1000) is also releasing 
new error-checking programs. Although Bounds Checker Pro›
fessional works wiili Borland and Symantec compilers, it is tight›
ly bound only to Microsoft ’s Visual C++ IDE. Borland’ s new 
CodeGuard program brings a similar level of error-checking in›
tegration to the Borland camp. 

CodeGuard hooks into the Borland C++ 4.5 IDE, detecting 
memory and resource errors and validating API parameters in a 
one-step process for programmers writing 16-bit Windows pro›
grams. CodeGuard isn’t quite as expert as Bounds Checker Pro›
fessional is at handling tricky API problems, but Borland officials 
say they will continue to add capabilities to their program. 

As tool vendors put run-lime error detection into the hands of 
every programmer, developers and end users alike will benefi t. 
Developers will become more efficient and effective, while users 
will get better, more reliable programs. -Steve Apiki 





WINDOWS 95 PLUG AND PLAY 

We Plugged, but They Didn't All Play �
W indows 95 brings to­

gether a variety of 
components to make installing 
new periphemls in a PC as easy 
as upgrading a Mac. But tests 
of several new Plug and Play 
(PnP) devices show that unless 
you have all the required pieces 
in your PC, you can expect to 
do a lot of work before you get 
to play. 

Various pieces of the PnP 
puzzle were available prior to 
the release of Windows 95 (see 
" Transforming the 
PC: Plug and Play" in 
the September 1994 

When we installed a Future Domain SCSI 
conlroller, the PC recognized the derice 
automatically. Even better, the PC 
perfonned property after we removed 
the SCSI contrvller. 

BYTE). But the piece that pulls 
it all together is a PnP OS. 
Thanks to the arrival of Win­
dows 95, the promise of PnP 
on the PC has at last become a 
reality-sometimes. 

BYTE tested several new 
PnP devices, legacy SCSI and 
network adapters, and a new 
uninterruptibte power supply 
(UPS). To evaluate how the 
new devices will fare in the 
typical office containing older 
PCs, we tested them on lega­
cy computers that don ' t have 
a PnP BIOS. Our tests show 
that if you have a variety of 
legacy equipment, you may 
need to pray before you play. 

One peripheral that we test­
ed, the American Power Con­
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version BackUPS Pro 650 UPS 
from APC (West Kingston, RI, 
(401) 789-5735), highlighted 
the benefits of PnP when it 
works, as well as the frustra­
tions that you can expect when 
it doesn't. When PnP worked, 
configuring the BackUPS Pro 
was a breeze. We plugged in 
the AC cord, connected the se­
rial cable to our PC, turned on 
the UPS, and rebooted the PC. 
Windows 95 detected the pres­
ence of the new UPS and pre-

When we Installed APC's UPS, Windows 
95 detected the new device and 
presented this dialog box, which 
prompted us to Install software from a 
floppy disk. If we had loaded the 
Windows 95 installation CD into the 
PC's CO.ROM drive, this dialog box 
would not haYe appeared; Instead, the 
APC software would have Installed 
directly from the Windows 95 CD. 

sented a dialog box (see.the 
screen above). 

If we had loaded the Win­
dows 95 installation CD into 
the PC's CD-ROM drive, the 
process would have been even 
smoother. The dialog box 
would not have appeared; in­
stead, the APC software would 
have been installed directly 
from the Windows 95 CD. Re­
gardless, once the APC soft­
ware was installed, we didn' t 
have to tell the software which 
serial port to use, set the data 
transfer rate, or perform any of 
the other operations that add­
ing UPSes has traditionally re­
quired. 

This magic involves a hand­
shake between Windows 95 
and the APC UPS . During 

boot-up, Windows 95 sends out 
a query on the serial port. The 
APC UPS responds with a 
message that includes the prod­
uct's name and serial number. 
If Windows 95 doesn't recog­
nize the device from its hard­
ware list , it then begins the 
installation process described 
above. 

The APC UPS/Windows 95 
combination worked fine on an 
old no-name clone PC, but it 
didn' t work on a much-newer 
Zeos Pantera. Neither system 
had a PnP BIOS, but both 
should have been able to com­
plete the auto-detection and au­
tomatic software installation. 
Nothing we tried could get the 
Zeos/Windows 95/ APC com­
bination to work automatically. 
We finally resorted to a manu­
al installation, using the Add 
Hardware applet in the Control 
Panel. 

Adding a UPS isn't too dif­
ficult a process, since it's an 
external peripheral. Where PnP 
is really supposed to help is 
when you add an internal card, 
as well as after you've installed 
it; you can reconfigure PnP 
cards without having to reopen 
your computer. 

To test this capability, we 
first tried an EtherEZ IOBase­
T network adapter from Stan­
dard Microsystems Corp. 
(SMC, Hauppauge, NY, (800) 
762-4968). This time we in­
stalled the Windows 95 CD be­
fore putting in the card. When 
we rebooted, the PC detected 
the new adapter and installed 
the software from the CD with­
out any additional intervention 
on our part. 

But unfortunately, the com­
puter had previously been us­
ing a non-PnP NE2000-com­
patible adapter. Because this 
older adapter wasn ' t a PnP de­
vice, Windows 95 still loaded 
its driver, even though the card 
was no tonger installed. The 

Windows 95 Device Manager 
indicated an error in using the 
NE2000-compatible device, 
but the Microsoft Networking 
tog-in did not; it simply said 
that no domains were avaiJable. 

From the Device Manager, 
it was a relatively simple mat­
ter to remove the NE2000 de­
vice. Even so, after we plugged 
in the PnP network adapter, it 
took an awful lot of configur­
ing and rebooting before we 
got it to work. 

Our only true success story 
was with the Future Domain 
(Irvine, CA, (714) 253-0400) 
PNP-1640 SCSI controller (see 
the screen at left). The PC ini­
tially detected the new card 
much as it did the APC UPS 
and the SMC EtherEZ. But 
even better, whenever we re­
moved the Future Domain card 
and then rebooted the PC, the 
device driver did not load, and 
no entry appeared in the De­
vice Manager. 

Note that our mouse, which 
was not a PnP device, showed 
an error because it was not 
plugged into the serial port. If 
the mouse had been PnP com­
patible, Windows 95 wouldn't 
have loaded the driver at all. 

PnP promises a better future 
for those who want to upgrade 
their PCs. But as our experi­
ence illustrates, PnP works best 
when everything-the BIOS, 
the OS, all the attached devices, 
and your applications-are 
PnP compatible. This is wel­
come news for vendors who 
want to sett new PnP products, 
but not such great news for sys­
tem administrators. For those 
without a PnP BIOS, the com­
bination of Windows 95 and 
PnP devices still brings bene­
fits. But adding new devices is 
still not without some pain, and 
the experience is rarely as sim­
ple as plugging something in 
and turning it on. 

-Rex Baldazo 



ne great big problem. 

Introducing the HP JetDirect EX Plus3 print server. 

O ne network node. 

Now you can connect up 
to three parallelprinters 
to a single network node. 
Your office has all kinds ofprinters, 
and all kinds of printer configura­
tions, all ofwhich can change daily. 
And it's your job to hook them all 

NOS Comp•tlbllity: Novell NetWare; Microsoft• 
Wlndows• 95, Windows NT, Windows for Workgroups, 
LAN Manager; IBM LAN Server; UNIX•: HP-UX, 
SunOS, Solaris, IBM AIX, SCO UNIX, lpd; 

up to the network. With a limited 
number of nodes, that can be a big 
problem. 

Fortunately, there's an easy way 
out-and in. The new HP JetDirect 
EX Plus3 print server lets you 
connect up to three printers to the 

supparts SNMP·based network management software 
• Flash memory for oasy upgrades 

• Multiplo protocols with automatic switching 
• Three high·porformance IEEE 1284 ports 

Apple Ethertalk • �J �~ �y�e�a�r� return to HP warranty 
Menqement Support: HP JetAdmin print • HP JetDirect EX and EX PlusJ print 
management software enables conslstont servers support all parallel prlntors 
lnstall81ion and management of any HP • HP JelDireci cards support HP prlntl!fS 
JetOirect connected printer on the network; with 1/0 slots 

network, using only one LAN 
connection. Best. of all, it works 
with any parallel printer, and 
supports virtually every network 
protocol and NOS out there. 

For fast faxed information, call 
1-800-964-1066." You'll discover 
that for every problem, there's a 
solution. At least when it comes 
to network printing. 
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Perfect. �

Your mind recalls information visually. But 

can a client/server database advance that far? 

Well, IBM's exclusive Query By Image 

Content (QBIC) technology for DB2® should 

open your eyes. It actually lets you locate a 

range of records based on shape. Or color. Or 

even texture. Which can translate dfrectly into 

faster access to 

data across a number of different locations. 

DB2 meets open industry standards too, 

working seamlessly on �O�S�/�2 �~ �A�I�X �~ �H�P�-�U�X �~� 

Sun �S�o�l�a�r�i�s �~ �O�S�/�4�0�0 �~ �M�V�S �,� VM and VSE-and 

soon on Windows NT™and Siemens Nixdorf 

�S�I�N�I�X �~� Its broad scalability ensures that your 

database will deliver speed and efficiency from 

any size server. 

data-induding Can your software do this? From two users 

multi media-�

to help you make better business decisions. �

Not that such advances should surprise 

you. IBM has led the way in databases as long 

as there have been databases. (Indeed, DB2 is 

at work in over 90% of the FORTUNE �5�0�0 �~ �)� 

And DB2 has a long history of offering 

useful innovations for information 

management, such as tools to 

manage your database remotely, 

pull information from disparate 

databases, and replicate corporate 

to over 100,000. 

From megabytes of information to terabytes. 

1o make your business information more 

accessible-and more usable-just contact us at 

1 800 IBM-3333, ext. GA 061, or come visit 

our web site at http://www.software.ibm.com. 

You'll find out why, for so many of the world's 

leading companies, DB2 is the 

shape of things to come. 

- �-�~� 

----·-- · 
Solutions for a small planet™ 

In carada. l)lease call 1800·565·SW4U CN1Sl<Je Norlll America. please con1ae1 )OOI local llM office. The IBM hon>! paoe �~� kx:ated at trtljl://wwv1lbmcom llJM. �0�0�~ OS/2.AIX and OS/400are reoislered trad<marl<s and Solutions tor a small planet b a trademark of 1hc 
ln1i!rru1ion3I Busioess Maclt1es Corpaa!ion Al - oornp.viy ard/or product narros are lr.ldemar1<s or reQISlmd traaemarl<S of Uieir respecl\O oorri>anies. C> 1995 llM ColP<J31Xn Al righ1s resen"1 llmgreen bollles desiQrled 11/ Jasper Mon1son 



APPLICATION TRENDS 

In Microsoft's Word 
for Windows 95, 
when you ask a 
question such as 
"How do I see what 
this document looks 
like before 
printing?," you get a 
list of help topics that 
help answer your 

Help Gets Natural 
T o learn how to use the a step-by-step tutoring routine. 

software they depend on, These NLP features are 
computer users have for years showing up in new versions of 

question.either dialed up technical-sup­ programs from Lotus, Micro­�
port lines or asked friends and soft, Novell , and other software prompts you to complete a but also interactive "coaches." �
coworkers. Now they can ask vendors. Microsoft's (Red­ " How Do I" question and then templates, and " quick task" �
their software instead, using mond, WA , (206) 882-8080) takes you to the appropriate routines. �
plain Engli sh. Office 95, for example, con­ help screen. The next step will be to let �

A new capability, dubbed tains an Answer Wizard that Novell 's WordPerfect Di vi­ users ask their computers ques­
natural-language processing lets you type in anything rang­ sion (Orem, UT, (801) 429- ti ons by talking rather than by 
(NLP), allows a stumped user ing from a few words to a com­ 7000) says it plans to apply a typing. Novell is already plan­
to type in a question such as plete statement or question in host of NLP features to the next ning a 1996 or 1997 version of 
" How do I get these numbers search of help. edition of Perfect Office, which Perfect Office that will take 
into a bar graph?" In response, Lotus's WordPro for Win­ is due to ship by the end of this NLP to the next level : voice 
the software directs the user to dows has a similar feature year. A query in Perfect Office recognition of plain-English 
an appropriate help screen or called Ask the Expert, which will yield not only help screens questions. -Chris O'Malley 

OPTIONS INCREASE, PRICES DROP FOR MAC ADD-ONS 
Mac �u�s�~�(�S� will find a wi_de variety of options this fall when choosing graphics accelerator;; for their PCI Power Macs. The entry of such com­
�p�a�n�l�e�~� �a�~ �·� Al'l Technologies, Matrox, Number Nine Visual Technology; and others into the PCl-based Mac market means that Mac users can 
choose.,trom -!'! range of peripherals that cost �l�~�s�s� than comparable.cards developed for the older Nu Bus. "There Is more competltivene_ss 
now, IQ :tJ:iePCI Mac market,• says �T�o�n�~� Bojorquez, product marketing manager for graphics cards at Radius; · our PCI products are �c�~ �n �s�l�s �;� 
tently (priced] lower across the board than comparable NuBuS' products, • he adds. It also appears that some vendors selling PCI cards for 
bottt.the Mac and PC markets will keep their prices the same. For example, Number Nine's Imagine 128 for Power Mac sells atthe same 
price. as its PC cousin. Other vendors, including Matrox and Miro, will price their Mac accelerators slightly higher. -D.A. 

COllPAllY PRODUCT � DESCRIPTION SUGGESTED RETAIL PRICE 

ATI Tectmc;ilogies XclalmGA 24-bit color at up to 1152- by 870-pixel $649 (4-MB) and $449 (2-MB) �
Thornhill, Ontariq, Canada resolution (4-MB version) or 832 by 624 �
(lj05) 882i,2600 re.!!olution .(2-MB version) �
·fax: (9o5)' a_a2-2620 

_Diamond Multimedia Systems Javelin Vi<leo 3240XL and 3400XL 24-bit color at up to 800 by 600 resolution 3240XL, $399; 3400XL, $569 �
San· Jose;: CA and 24-bit color at up to 1152 by·870 �
(408) �3�2�5 �~ �7�0�0�0� resolution, respectively; both offer OuickTime �
fax: (408) 325-7070 video scaling and dithering acceleration �

Matrox MGA Mlllenium for the Mac Mac version of graphics and $649 �
Dorval, Quebec, Canada 3-D accelerator �
�(�5�1�4�)�9�6�~�~�9� �
fax: �(�5�"�1�4 �~ �. �9�6�~�'�6�3�6�3� �

miro computer Pl'Qducts Five PCI cards for the Mac, 24-bit color at up to 1280 by 1024 resolution; Price for miro,Chroma 1280PY �
, : P.a10:Alto/ GA , - lnclii.dlng tt:ie ·mlroChroma 1280PV -· disP.lays-and captures VHS a_nd �S�u�p�e�r �~ �V�H�S� undetermined · �

(415) �8�5�~�9�4�0 �,� video; 304ps OulckTlme mcivies at up to �
fID:< : ( 415).-855:9004'. 1280 by 1024 resolution �

Number Nine Imagine 128-for the Power Mac 128-bit graphics and video accelerator; $899 (4-MB) or $1599 (8-MB) �
Visual Technology up to 1600 by 1200 resolution with �
Lexlngton,_MA 16.8 million colors (S-MB version): �
(617)"674-00_()9 up to 1600'by 1200 resolution �
fax: (617) 674-2919 at 65,000 colors (4-MB version) �

YARC Sy!:ltems Screamer, Hydra. and RIP The Screamer accelerates OuickDraw 3-D $995, $1995 and up, and $14,995, 
Ne.wpuCY.-Park, CA applications; the dual-processor Hydra respectiveiy 
(800) 275;9272 accelerates rendering; RIP converts the �
lax: (SOS) 499-4048 Canon color copier into a networked printer �

Radii.ls Several products, ranging from the 24-bit color 'at up to 832 by 624 resolution $599 for PrecisionColor 8/1600; 
Sunnyvale, CA low-end PrecislonColor 8/1600 (PrecislonCOlor 81'1600); 24-bit color at up $2499 for ThunderColor 30/1600 
(408) 541-6100 to the high-end ThunderColor 30/1600 � to 1600by1200 resolution, plus DSP­
faxi (408) 541-6150 � accelerated Photoshop and CMYK display �

(ThunderColor 30/1600) �

Radius Thunder IV GX 1600 for NuBus � Comparable to the ThunderColor 30/1600 $3699 
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We are Gateway 2000. �

August 1985 
"Hey, Mike ... 
call me crazy 
but I've had 
this craving all 
day to start a 
computer 
company!11 

Ted Waitt 

November l 985 
Ted springs for 
Thanksgiving 
dinner for entire 
Gateway 
workforce (Mike 
Hammond). 

September 5, l 985 
Congratulations, it's a computer 
company! Gateway 2000 is 
born at the Waitt Family Cattle 
Farm outside of Sioux City, Iowa. 

August 1985 
Ted's grandma, 
"Momo," takes a 
leap of faith and 
becomes Gateway's 
first principal 
investor securing a 
$10,000 loan. 

1986 
Gateway 2000 ships its 
first PC. 

August 3, 6918 
Dyslexic shipping clerk 
covers for Ted over lunch 
and becomes Gateway's 
first sales rep. 

We will always be happy, but 
we will never be satisfied. 

Texas Instruments PC 
customers exchange 
Tl PCs for Gateway 
2000 IBM com­
patibles. 

February l 987 
Ted and Mike get sick 
of looking at each 
other. Up go the first 
cubicle walls! 

1987 �

April 2, 1986 
The Livestock Exchange 
Building at the Sioux 
City Stockyards: 
Gateway's first home 
away from home. 

February l 988 
25 systems built 
and shipped in 
one day! All l 0 
phones ringing 
off the hook from 
Gateway's first 
major ad in 
Computer 
Shopper, 
"Computers 
from Iowa?" 

September l 988 
Gateway sells 386-20 
PC for $2,995, receives 
Byte magazine's Award 
of Distinction. 

September 1988 
Gateway herd finds 
greener pastures in 
Sergeant Bluff, Iowa 
{we moved there) . 

1988 
EGA color monitors•standard on all systems. 



It started as adream, born on an Iowa fann. Today, 

10 years later, the same company that once clocked 

in by a rooster crow is recognized 

as the nation's PC industry leader. 

The Gateway 2000®secret? Give 

PC buyers aquality product, the 

latest technology, and incompa­

rable service - all at an unparal­

leled value. Our hard-working 

employees know what it takes to 

get the job done right. And we're 

ready to outdo ourselves in the 

next decade and beyond. 
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I Intel®133MHz Pentium®Processor 
I � 16MB EDO Performance-Enhanced MemoryMarch 1995 
I 256K Pipelined BurstCache 

Premiere issue of I 1.62GB 9ms EIDE Mode 4Hard Drive 
GW2k: Gateway Magazine. I PC! Enhanced IDE Interface 

I � �M�a�t�r�o �~ MGA"' Millennium'" 
2MB WRAM Graphics AcceleratorMay 1995 

I 6X EIDE CD-ROMTechnical support completes I 16-Bit Ensoniq® Wavetable& 
12,046 calls in one day! All techs Allee"' Lansing Surround Sound 

Speakers w/ Subwoofera treated to sparkling cider in plastic I � TelePalh®28.8 Fax/Modemfor May 1995 champagne glasses. Communication Center 
Gateway's P5-120 I � 3.5" Diskette Dri ve 

s 

5 

is named the 
"fastest PC in the 
world," by 
PC/Computing. 

' �November 1 99 4 
New Gateway 
facility opens in 
Kansas City. 

December 1 99 4 
The Liberty small 
notebook makes 
its debut. 

July 1995 � I 17" .26dp Vivitron"' Color Monitor �
I 9-Bay Tower Case�Gateway ranks first among 
I � AnyKey®• Keyboard

Intel/Windows PC manufacturers I MS Mouse 2.0 �
in brand loyalty. I Microsoft®Windows® 95 �

I ]()'h Anniversary System �
Software Collection: MS Office 95, �
Professional Edition and Generations �

I Gateway �G�o�l�d�~� Premium Service �

$3999 

Designed for 

June 16, 1995 
Gateway is first to offer 
Windows 95 as a free 
upgrade on all standard 
configurations. 

July 28, 1995 
Gateway goes 
"down under" 
to Australia. 

August l , 1995 
Gateway Gold 
Service and 
Support program 
unveiled. 8 0 0 . 8 4 6 . 2 0 5 8 

610 Gateway Drive • P.O. Box 2000 •N. Sioux City, SD 57049-2000 •Phone 605-232-2000 •TDD 800-846-1778 •Fax 605-232-2023 • FaxBack 800-846-4526 
International FaxBack Access 605·232-2561 •Component Add-On Sales 800-846-2080 •Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CDT) 

V t9')5 Gareway 200'.J. Inc. Gareway 200'.J. black-and·"hi" spo1 design. ''G.. logn."Yoo\·egot afriend in the busi=.. slogan and HandBook are registered trademarks, and Gateway Gold, ColorBook and Libeny are 
tmdemarks of Gaitway 2!XXJ, Inc. The Imel �h �~�i�d�e� Logo, Intel and Pentium are registered tr:xlcmarks of Intel Coqxxmion. All o<hcr brands and productnames are tr.xlcnuuks or rei:U tered lr.ldemark.1 of theirrcspxtil'e 
companies. Monitor.;' diagooal =mcnt< indicate the si1.e of thc cathode-ray tube. All prices and ronligumtions an: subject to change \\iihoul notice or obligatim. Prices do 11()( include shipping or applicable sales tu. 
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We share the vision of being our customers' only logical choice. �

1989 • --­It doesn't get any 1991 
better than this ­
standard VGA 
monitors! 

Gateway becomes first 
company to win all four 
Computer Shopper Best 

June 1989 Buy desktop awards. 
Gateway goes online February 1 991 
with GW2k BBS. • Gateway is first to 

December 1989 
McGraw-Hill pur­
chases 386-20s and 

introduce non-
interlaced monitors 
on all systems. 

achieves immortality April 1991 
as Gateway's first Gateway introduces 
major Fortune 500 cow-spotted boxes. 
customer. 

1990 April 1991 
The population of Technical support 
North Sioux City completes a 
reaches a whopping record number 
2,019. of 2,800 calls in 

May 1990 one day! 

Microsoft Windows 

1snow • 
standard • 
on all 
Gateway systems. 

October 1 990 
Gateway's first 486 
system hits the market 
value-priced at 
$5,295. 

•�February 1 992 
Customers rejoice! 
Gateway begins 
offering choice of 
�a�p�~�c�a�t�i�o�n� 
so are with new 
systems at no 
extra charge. 

1992 
Barely seven years 
old and already 
Microsoft PC 
Manufacturer of 
the Year. 

March 1992 
Technical support 
holding queue is empty 
for the first time in 
company history. 

May 1992 
Going mobile 
with our first portable 
computers, including 
the HandBook, the 
industry's first 
subnotebook. 

• �

1993 
Gateway offers first 
Family PC multimedi 
system for $1995. 

August 1993 
The ColorBook and 
HandBook 486 ente 
Gateway's stellar 
product lineup.fl 

May 1994 
Gateway announces 
three-year warranty 
all desktop PCs and 
monitors. 

July 1, 1994 
Gateway opens a 
showroom in Paris, 
France. 

October 1993 
Holy leprechauns! 
Gateway Europe sel 
up shop in Dublin, 
Ireland. • 

September 1 993 
Gateway introduces 
first VESA system . 

October 1993 
Gateway offers our 
first Pentium system, 
the P5-60, for $359 
and sweeps Com­
puter Shopper's Best 
Buy awards for thirc 
consecutive year. 
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