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PRODUCT FOCUS 
Paint for the Pros 
The BYTE Lab tests eight 
professional-level paint 
programs for Macs and PCs. 

No-Compromise 
Notebooks with 
386SXPower 
From a torrent of SX 
notebook introductions, 
one clear winner emerges. 

WaveLAN: A Network 
with No Strings Attached 
NCR’s product does away 
with LAN cabling-for a price. 

The Nextstation: 
A High-Performance Graphical Workstation 
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e, you build abiggerfollowing. �
Design Award from Industrie Forum 
and others. 

And incidentally, no mouse works 
better with another innovation ofours, 
MicrosoftWindowsNgraphical environ›
ment version 3.0. 

To track down America’s num›
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ber one mouse, call (800) 541-1261, 
Department P98. 

We’ll be happy to point you in 
the right direction. 
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Making it all make sense• 



FRED LANGA 

EDITORIAL �

HERE WE Go AGAIN. . .. �

I
admire Intel. The company does a spectacular job 
of advancing technologies and delivering success­
ful products based on those technologies . No mat­
ter where you stand in any of the CPU religious 
wars-segmented versus flat , big-endian versus 

little-enctian-one undeniable fact remains: More peo­
ple use Intel-based PCs than any other type. There's 
not even a close second. Time after time, Intel has set 

the de facto standard for what 
Intel delivers is acceptable on the desktop. 

When Intel competes on 
the i486SX chip, technological grounds, I'm 

one of the company's biggest and the CPU waters fans. Anytime Intel rolls out 
new computing technology, get murkier still 
our options increase, we can 
do more with our computers, 

and the prices of older technologies go down. More 
computing horsepower gets into the hands of more 
people. 

But sometimes, Intel competes by creating artificial 
distinctions among chips-distinctions not based on 
technological advances. In fact, the 386SX was techno­
logically backward: a 32-bit chip stuffed into a 16-bit 
package. Intel could have served the low end by letting 
prices of true 32-bit 386DX chips fall, but instead it 
chose to prop up DX pricing and tried to kill off low­
end competition from non-Intel 286 chips. When Intel 
ran ads that said "No 286," it really meant " No Ad­
vanced Micro Devices," and "No Fujitsu," and "No 
Harris." The ads also really meant "No competition ." 

Well, the competition struck back anyway, and 
AMO is now shipping a very nice, perfectly legal clone 
386 chip. Other companies have clone 386 chips in the 
works, and Intel is feeling threatened. 

Enter the i486SX. While the original i486 was a gen­
uine technological advance, the i486SX is retro: a 
slowed-down i486 with its built-in FPU deliberately 
disabled. While the rest of the industry differentiates 
products through value added, Intel has chosen to dif­
ferentiate this product through value subtracted. It's 
like an auto maker taking a perfectly good V-8 engine, 
disabling two cylinders, and selling it as a V-8SX. 

So, like the 386SX before it, the i486SX is another 
chip with no technological reason for existence, but one 
that will have a huge market impact because of massive 
ad campaigns (watch for them soon) and knee-jerk re­
sponses from tub-thumping publications. 

This kind of marketing game might be amusing if it 
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didn't hit us in our wallets. Consider: Iflntel can take a 
fully functional i486, perform extra work on it to turn 
off some of the functions, and sell it to you at a low 
price, Intel could sell you the fully functional i486 at 
that same price-or less, because the original chip 
doesn't require the extra step of disabling functions. 

Once you get past the marketing games, what's left is 
the issue ofprice/performance. It's not a question of the 
i486SX being nonfunctional : Of course it works. With­
out the FPU and with a slower clock, what's left of the 
chip (which still does have the i486's improved instruc­
tion set and on-board cache memory) falls between gar­
den-variety 386 chips and fully functional i486 chips. 
And that's what Intel wanted. 

The first systems we've seen that are built around the 
i486SX perform about as you'd expect, but they cost 
much more than alternative systems that deliver equiva­
lent performance. 

This price/performance gap is much wider than I'd 
expected. I'd thought that-CPU pricing aside-the 
other parts for a 40-MHz 386 system would be substan­
tially more expensive than the parts for a 20-MHz 
486SX system. We'd gone into this 486SX versus AMO 
386/40 expecting price/performance parity. But the 
system designers we've talked to said the parts-pricing 
differences aren't significant, and the fruits of their la­
bors seem to bear this out. 

In this month's cover story, you'll see how a Club 
American Technologies system built around AMD's 
new 40-MHz 386 clone chip easily matches and/or ex­
ceeds the CPU performance of i486SX-based systems 
from ALR and AST. But the Club system costs one­
third to one-halfless than the ALR and AST systems. 

Other manufacturers have signed up for the AMO 
chip or for some of the other 386 clone chips that are in 
the works. Some of these will offer performance boosts 
and extra features that will leave the i486SX in the dust. 
The price/performance gap will widen. 

The i486SX will have its day , and systems with good 
price/performance will emerge. But for now , if you 
feel yourself succumbing to 486SX fever, consider the 
alternatives before you reach for your wallet. 

I'm waiting for Intel to return to technological lead­
ership, with this summer's expected announcement of 
the 586 and higher-clock-speed i486 chips-real ad­
vances that are worth getting excited about. 

-Fred/Anga 
Editor in Chief 

(BIX name ''flanga") 











We'll help you keep your business rolling. With our 4 megabyte diskettes 

and 3M Magnus 1.35 data cartridges you have a whole new generation 

of data storage media for high capacity systems. So, whatever format or 

capacity your data is stored in, we're ready when you are. 

That's why more business protects important information on 

3M brand diskettes and data cartridges than any other brand in the 
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LETTERS �
The Roundtable Continues 

W hen I got my March issue , I turned 
straight to the new BYTE Roundtable 

discussion on why software doesn't work . 
A programmer by profession, I was very 
curious to read what you had to say on the 
subject. 

Many in the forum completely missed 
the boat as to the real reason why software 
doesn't work these days . They pointed to 
tight schedules, poor testing, and a lack of 
user uproar over bugs. These factors are important, but 
the real problem is software maintenance. Software 
maintenance encompasses a lot, including bug fixes , 
user-requested enhancements , enhancements designed to 
keep current with the market, and the like. 

The degree of maintainability of a software package 
has a direct bearing on how quickly , and how correctly , a 
package can be upgraded or debugged and brought to 
market. If poor programming practices are put in place 
when the package is first written or if poor maintenance 
practices are used , an upgrade is bound to have 
problems. 

Here ' s an example: Almost every major textbook on 
software maintenance stipulates that the key is to write 
software in the highest-level language possible. What 
are most packages written in today? C. My experience 
with C is that debugging and validating chores are 
orders of magnitude greater than with such languages as 
Pascal or dBASE. This means that the chance a bug will 
slip through even rigorous testing is much higher. I be­
lieve this is why Windows 3.0 has so many problem's 
even though it is called the most thoroughly tested piece 
of software to date. 

In all fairness, the Roundtable participants ' points 
are valid. However, because of its ripple effect on the 
next update of the product , maintenance cannot be over­
looked. And I also believe that the world's fascination 
with C is a step in the wrong direction toward solving 
the software crisis . 

Bill Jurasz Jr. 
Applications Engineer 

Texas Instruments 
Dallas, TX 

A s the owner of two AST Premium 386SX/16 boxes, 
one fitted with a Conner 40-megabyte CP344 drive 

and the other with a Conner 10-MB CP3104 drive, I've 
been trying to figure out for over a year how to tell in ad­
vance whether software I need has any chance of sur­
viving in this temperamental environment. My shelves 
are littered with highly rated software products that 

WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi­
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You 
can also send letters via BIXmail c/o "editors. " 

Your letter will be read, but because ofthe large volume ofmail 
we receive, we cannot guarantee publication. We also reserve the 
right to edit letters. It takes about four months f rom the time we 
receive a letter until we publish it. 

weren 't worth the trouble created by system 
compatibility quirks. 

Perhaps the problem is lack of testing 
and quality controls in the software, as was 
suggested in your March Roundtable. I 
suspect, however, that it's not that simple. 
In my case, the problems stem in suhstan­
tial part from the way the Intelligent Drive 
Electronics (IDE) drives work and the 
drive vendor's failure to provide software 
purveyors with information about quirks 
that the software must accommodate. 

Every time I have experienced a problem-and I have 
had a lot of them-it ends up being traced either to the 
IDE hard disk drive or to incompatibilities with the 
memory manager I am using (currently , Desqview 386 
with QEMM). At this point , I must confess that , having 
been burned so many times by so ·called state-of-the-art 
software and hardware, I am very reluctant to purchase 
anything that hasn' t been out on the market for at least 
two years. 

Susan A. Henderson 
Chicago, IL 

Two Views of DR DOS 

Y our review of DR DOS 5.0 by Lamont Wood ("DR 
DOS Offers Hope for the RAM-Crammed ," De­

cember 1990) was at the very least enthusiastic-so 
much so that I ran right out and bought the product. I felt 
fairly safe because the article implied that this was a 
very DOS-compatible product with some nice enhance­
ments. 

DR DOS 5.0 has major compatibility problems. I am 
writing to you because I think you must be more careful 
with these product reviews. I trusted the information I 
read in your magazine. For the time being, at least, it's 
200 bucks down the drain. No major deficit here; how­
ever, the money could have been spent on a product that 
works. 

I hope that your reviews will be more thorough and 
more accurate in the future . They are a big responsi­
bility. 

J. Morton Stong 
Potrero, CA 

Problems are looked for and reported in reviews. On my 
system I encountered a problem only with the DR DOS 
COPY command, as I mentioned in the review. Further 
use (up to and including the writing ofthis Letter) has re­
vealed no other bugs. 

In other correspondence, Mr. Stong has complained 
ofXerox Ventura Publisher (among other packages) crash­
ing on him. I have used both the GEM and Windows ver­
sions ofVentura Publisher under DR DOS for some time 
now with no hint ofdifficulty. 

Our different experiences just serve to underscore the 
fact that the PC world is a wilderness ofpartially compat­
ible hardware and software where tiny things like the 
setting ofan interrupt jumper on an add-in board can 
play havoc. 

What 's remarkable is that horror tales like Mr. 
Stong 's are not (as far as I can tell) the norm. But, alas, 
they certainly happen. -Lamont Wood 
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LETTERS�-
Compression Compatibility 

I n "Getting Your Byte's Worth" (November 1990), 
Steven J . Vaughan-Nichols attempted to cover the im­

portant topic of hardware-based data-compression solu­
tions. The article began nicely and was proceeding 
without flaw, when lo and behold, Vaughan-Nichols 
penned a whopper. "Advanced Hardware Architectures, 
InfoChip Systems, and Hewlett-Packard have also 
thrown their hats into the ring . Unfortunately, their chips 
are completely incompatible with each other." 

I have difficulty believing this statement because 
AHA's and HP's data-compression chip technologies 
were jointly developed and , in fact , are exactly the same 
chip. If only the rest of the industry could tout such com­
patibility. The specially designed chip was based on the 
" lossless" Data Compression Lempel-Ziv adaptive algo­
rithm, which was pioneered by HP. AHA and HP then 
customized a version of the DCLZ algorithm, which now 
offers a better than 2-to- l average compression ratio and 
an average compression rate of2.5 megabytes per second. 
That makes it the fastest data-compression product on 
the market today . 

John C . Overby 
President and CEO 

Advanced Hardware Architectures 
Moscow, ID 

My face is red. My information, gathered in August 
1990, was clearly incorrect. My notes indicate that I was 
told by HP engineers that their chips were purely HP 
creations. Clearly, I should have checked further. My 
apologies. -Steven J. Vaughan-Nichols 

IDE Reliability 

R oger C. Alford' s article 
on Intelligent Drive Elec­

tronics disk drives (Under the 
Hood, " The IDE Hard Disk 
Drive Interface," March) 
was very informative but left 
one key issue unresolved. He 
states, "IDE drives are low­
Jevel-formatted at the fac­
tory, and you cannot employ 
any low-level-format utility to reformat the drive." This 
apparent fact has caused me to avoid IDE disk drives and 
recommend against using them. 

Alford describes logic internal to the IDE disk drive 
that should improve reliability. Are there field surveys 
that can be used to compare the actual rate of replace­
ment of the IDE relative to other types of disk drives? It 
simply does not make sense to buy a drive when you 
think there's a fifty-fifty chance of having to replace it 
within two years . 

A final question: Table 3 shows Format Track as an 
IDE command and says it is not optional. Does this mean 
that there really are low-level-format capabilities in IDE 
drives? Are there utilities available for performing a low­
level format on IDE drives? If so, it would make a big 
difference in my attitude toward these drives . 

David Dunthorn 
Oak Ridge, TN 

A number ofreaders have expressed concern over the in­
ability to perform low-Level formats on IDE drives. Many 
users have encountered the infamous Sector Not Found 
error message and have taken the reformatting approach 
to solving the problem. Several available hard disk util­
ities also encourage periodic Low-level formatting to "re­
fresh" the magnetic sector JD information on the drive 
platters to avoid such errors. 

Contrary to common belief, the primary cause ofun­
reliable sector reads (often manifested through the Sector 
Not Found error message) is not the weakening ofthe 
magnetic sector ID information, but rather the misalign­
ment ofthe drive read/write heads to the sector data. 
That is , the heads move slightly of/the dead center ofthe 
track. This can happen because ofthermal expansion or 
contraction ofthe drive platters orfrom mechanical 
changes that may occur as a drive ages. 

Since the only functional purpose for a Low-Level for­
mat is to establish the sector interleave (which is always 1­
to-J for IDE drives) and to map out bad sectors, vendors 
perform this operation at the factory, and it should never 
need to be done again. As I mentioned in the article , 
most IDE drives include bad-sector remapping , so that if 
additional sectors are determined to be defective during 
the Life ofthe drive , the sector data is recovered using the 
drive 's error-correction algorithm, and the sector is Log­
ically remapped to another spare sector on the drive, dis­
abling the defective sector. 

IDE drives use the Latest technology to achieve the 
greatest possible reliability. They have been around long 
enough that a substantial amoum ofreliability data is 
now available, and many drive manufacturers will pro­
vide reliability summaries oftheir products 011 request. 
The IDE manufacturers insist that the reliability oftheir 
drives is now proven a11d that low-Leve/formatting ofthe 
drives by the customer is no longer 11ecessary; no degra­
dation in the Long-term reliability will result from the in­
ability to perform a /ow-level format. 

One ofthe mandatory IDE commands I Listed in the 
article is the Formal Track command. This command is 
mandatory because it is used by standard ST506 drive 
subsystems, so the IDE drive must implement the com­
mand. Essentially, this means the drive must respond to 
the command to indicate whe11 the command operation is 
complete. Originally, most IDE drives simply ignored 
the Format Track command and responded immediately 
with a command-complete indication. Some drives, such 
as those from Quantum, now zero out the data fields of 
the affected sectors (the sectors on the logical track be­
ing formatted), since some systems use the low-level for­
mat operatio11 to remove drive partitioning information. 
The sector ID fields, however, are not touched when the 
sectors are ?P.roed.-Roger C. Alford 

A Matter of Inches 

M y company manufactures geographic and geodetic 
products, including some software. Our work 

makes it necessary to calculate the lengths of various 
arcs of the earth's surface. 

In " More Mathematical People" (March), Hugh 
Kenner made the statement, "If we' re calculating the cir­
cumference of the earth, the difference between a 5­
place pi and a 6-place is about ha! fan inch. " 

co111i11ued 
20 BYTE • JUNE 1991 



Objects AtYour Fingertips. �

Now, if you want to develop applications 
for Windows 3.0, there's a fast and easier 
way to do it with the premiere object­
oriented programming language. 
Smalltalk/Y." 

With Smalltalk/V Windows,you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don't have to be 
a Windows expert to do it. 

And with one of the worlds most 
comprehensive class libraries, you can 

choose our objects or easily build your own. 
But whatever you develop, it will 

be portable between the Windows, OS/2 
and Mac versions of Smalltalk/Y. 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object­
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 

Smalltalk/VWindows �

DIGITALK �
9841 Airport Blvd., Los Angeles, CA 90045 (800) 922-8255 (213) 645-1082 FAX (213) 645-1306 

Smalltalk/Vis a registered trademark of Digitalk, Inc. Other product names are trademarks or registered trademarks of I.heir respective holders. 
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Everyone wants more productivity 
out of their computers. 

But not everybody is willing to 
spend a fortune to get it. That’s why 
Quarterdeck productivity software 
is outselling everyone elses›
including Microsoft’s. 

DESQview Multitasks �
and Windows �

on Your PC �
As early as 1982, computer 

enthusiasts found our products 
helped them set up their ideal working 
environment. Since then, step-by-step, 
we’ve improved DESQview into what 
some very knowledgeable people call 
"the best alternative to OS/2". 

Today’s DESQview 
allows you to multitask 
multiple programs in 
windows side by side›
text programs; graphic 
programs. But best of all, 
you don’t have to buy a lot of new 
hardware and software to use it. 
DESQview works with the PC and the 
programs you now own. 

Over 1,000,000 users 11111/titask their programs 
witlr DESQview. 

QEMMBreaks 
the 640K Barrier 

Break the 640K barrier in DOS--or in 
Windows 3.0-and give your DOS pro›
grams up to 130K more room within the 
first megabyte of memory, plus another 
96K of video memory, in some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It’s not complicated. It’s easy. You 

can just type �
Optimize and �
QEMM will do �
the rest. �

QEMM386is 
incorporated into 
DESQview 386 to Number 011e. 
provide the 
optimum operating environment for 
productivity oriented users of 386, 
386SX and i486 PCs. 

QEMM 50/60 is designed to 
work in IBMfiPS/2’" Model 50 and 60 
PCs with specific IBM adapter boards. 

QEMM is the #1 selling utility 
accord›
ing to 
distri›
bution 
sources. 
In fact, 
it was 
the 
number 
one 
selling 
sofware package in the PC industry in 
April, May and Jw1e 1990. 

Before After 

These are some of DESQview's most recent awards 

Microsoft is a trademark of Microsoft Corporation. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is a trademark of Central Point Software.80286. 386, 386SX and i486 are trademarks of Intel Corporation. 
'19’.11Quarterdeck Office Systems. 





LETTERS�-
This appeared suspect to me, as our calculations for 

arc lengths, using Taylor-series approximations of elliptic 
integrals, require at least IO significant digits to achieve 
National Geodetic Survey standards of accuracy of l mil­
limeter. I typically program using the IEEE 80-bit 
floating-point format of Turbo Pascal() 9 significant 
digits). 

When I calculate pi to 5 decimal places, the circum­
ference is 1,577, 755,230 inches; calculated to 6 decimal 
places, the circumference is I. 577,756,736 inches. The 
difference is 1506 inches, or about 125 feet. While in rel­
ative terms this is a small error (about 1 second of lon­
gitude), in our field it would be disastrously large. 

I enjoyed Kenner's article nonetheless. Doubtless he 
could find numerous deficiencies in the sentence struc­
ture of this letter! I just could not resist pointing out his 
mistake, remembering all the Cs I received in English. 

Brad Neff, President 
NeffScientific 
Lebanon, TN 

You are quite right. So was my calculation. Two days 
later, though , I somehow misread my notes. 

-Hugh Kenner 

LANtastic Tale 

Jerry Pournelle likes LANtastic, and so do I. We use 
the network mainly for printer sharing and file trans­

fer, and it had not given us any trouble in the two years 
it's been running, until last week. We installed a Tecmar 
QT60e tape streamer for backup. With a QMS JetScript 
driver using Interrupt Request 7 addressed as LPT2, 
printers on LPTI and LPT3 , LANtastic using IRQ5, 
and DOS-reserved interrupts , I expected problems using 
the Tecmar default interrupt IRQ3 . But everything 
worked fine . 

Trouble came later that day . I had to install the LAN­
tastic server on the local machines so the Tecmar station 
could see their hard disk drives . Suddenly, my local ma­
chine could log onto the server and read the server's hard 
disks but couldn't find any of the attached printers. Other 
local machines were OK. I didn't solve the problem that 
night, and when I came in the next morning , nothing was 
wrong. Temporary amnesia, silicon variety. 

Then a day or so later someone else reported prob­
lems . He could log onto the server, write to the server's 
disks, and print on the shared printers, but not read 
from the server's hard disk. I removed the Tecmar card 
from the server, but the problem didn't go away. I 
moved the local machine physically , and the problem 
moved with it-the cabling wasn't at fault. I tried set­
ting up another machine as server and logging onto that­
exactly the same problem. I switched LANtastic cards , 
and the problem didn 't move with the card . 

Finally , I noticed by chance that the problem ma­
chine was running an earlier version (1.91) ofLANbios 
than another machine known to work ( 1.95). I installed 
a homogeneous LANbios version throughout the network , 
and the problem hasn't been seen since. The Tecmar 
station still works perfectly , too . 

I phoned the Swedish LANtastic supplier, who hadn 't 
heard that problem variant before but warned me that 
there are at least two LANbios versions available later 
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than 1.95 which are not compatible either with earlier 
versions or with each other. In all your justified praise 
of an excellent LAN, you might find room to warn those 
who expand their LANtastic network and find them­
selves with a mixed bag of LANbios versions. 

Francis Markey 
Uppsala , Sweden 

Thank you for the story. As I 've noted before, LANtastic 
does have problems dealing with some devices, including 
my WORM drive. I have never had real problems with it. 
Artisoft recently got a lot ofnew capital and is putting 
new people on the job, and I suspect you 'II soon see 
some big improvements in what has always been a very 
good product. -Jerry Pournelle 

Stimulating C 

F or years , I've liked Jerry Pournelle's columns in 
BYTE because of their lively, thought-stimulating 

style. But I disagree with some of his remarks about C. 
In "The BYTE Summit" (September 1990) he says 

that C is one of the biggest obstacles to the future of 
programming as it is "the last attempt of the high 
priesthood to control the computing business." I know 
many people who after years of using other languages 

have started programming in 
C, while I have not yet met a 
single person who was a good C 
programmer and then stopped 
using it. What sinister plot in a 
free society could possibly 
brainwash so many intelligent 
people into switching to a new 
programming language devoid 

of any redeeming features? 
C is not a perfect language, and maybe much better 

ones will be coming. But I believe that one of the biggest 
obstacles to the future of programming could be a frame 
of mind that looks at the language instead of the ideas 
expressed in it , and a priori considers as unreadable any 
listing printed in an unfamiliar language, instead of feel­
ing the desire to learn enough to understand it. 

Dr. Gerd Blaesser 
Ispra (Varese), Italy 

You may be right , ofcourse. Once again I can only go by 
experience. At the annual Hackers conference, I can get a 
good fight going by discussing C, which is interesting 
given that I get about as much support as opposition, and 
this among some ofthe best programmers in the world. 

-Jerry Pournelle 

•FIX �

In the article "Oberon" (March), the word CASE was 
inadvertently expanded to the acronym "computer-aided 
software engineering" on page 138. The correct sen­
tence should read " a failing guard is fatal, like an array­
bound violation or a failing CASE selector." • 







iATEWAY 2000 COMPUTERS �

TheAnyKey includes a numeric pad and aseparate. fu ll-function cursor 
pad with diagonal keys, plus twosets of function key. located along 
the top and left side. 

The Any key·' 
versatility is 

ri valed only 

by its simplicity. You 
can learn to program it in just 

a few minutes. If yougoof. youcan 
eas ily reset the keyboard to a normalconfig­

uration. And if youhate the idea of progrmnming 
anything. you ' II still love the reeland extra keys on theAny Key. The 
Any Key keyboard i. an option with ;ill Gateway 2000 computer systems. 

EXPANDED SERVICE HOURS 
We've also expanded our telephone technical support hours to provide 

you with even more nex ibilityand better service. We' re here to help you 
from 6 a.111. to midnight ll'eekday> :incl 9 a.m. to 2p.m. Saturdays. 

BETTER-THAN-EVER VALUE 
Poss ibly the most drama1ic newsabout our new product line is price. 

When a manufactu rer introduces a new product line. youexpect to sec an 
eru ption of price hikes. But then you \ re come to know Gateway is not li ke 
most manufacturers. Prices on systems in our nc11 line arc better than ever. 
And that goes for qualityand service too. maki ng the honest value in the 
industryeven hotter. 

LOOKING AHEAD 
The introduction or our llC\\' product line reprc,cnt> almost a year of 

design and engi neering. But it's just one phase in a process or continuous 
improvement that we employ at Gateway. Each day. Gateway 2000 
employees come to work with one primarygoal in mind: to provide you 
wi th belier prices. pc rfomrnncc. qual ity and service. We're committed to 
making Gateway 2000 the only logical choi c in microcomputers. 
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GATEWAY 2000 SYSTEMS �
l6MHZ 286 VGA 16MHZ 386SX VGA 20MHZ 386SX CACHE 2SMHZ 386 VGA 
� � Intel1M 80286 Proce sor � Intel 80386SX Processor � Intel 80386SX Processor Intel 80386 Processor 
�� 2MB RAM � 2MBRAM � 32K Cache RAM � 4MBRAM 
� � 1.2 MB 5.25" Drive � 1.2 MB 5.25" Drive � 4MBRAM � 1.2 MB 5.25" Drive 
� � 1.44 MB 3.5" Drive � 1.44 MB 3.5" Drive � 1.2 MB 5.25" Drive � 1.44 MB 3.5" Drive 
� � 40 MB 17ms IDE Drive � 40 MB 17m. IDE Drive � 1.44 MB 3.5" Drive � 80 MB I7ms IDE Drive 

with 32K Cache with 32K Cache � 80 MB l7ms IDE Drive with 32K Cache 
16-Bit VGA with 5 l 2K � 16-Bit VGA with 51 2K with 32K Cache � 16-Bit VGA with I MB 

� � 14" Crystal Scan 1024 � 14" Crystal Scan 1024 � 16-BitVGAwith512K � 14" Crystal Scan 1024NI 
Color VGA Monitor Color VGA Monitor � 14" Crystal Scan 1024 Color VGA Monitor 

� � 1Parallel/2 Serial Ports � I Parallel/2 Serial Ports Color VGA Monitor � I Parallel/2 Serial Ports 
� � I PS/2 Mouse Port � 1PS/2 Mouse Port � I Parallel/2 Serial Ports � IOI Key Keyboard 
� � 101 Key Keyboard � 101 Key Keyboard • I PS{l Mouse Port � Microsoft Mou. e 
� � MS DOSTM 3.3 or 4.0 I � MicrosoftTM Mouse � IOI Key Keyboard � MS DOS 3.3 or 4.0 I 

� MS DOS 3.3 or4.0l � Microsoft Mouse � MS Windows 3.0 �$1395 � MS Windowsrn 3.0 � MS DOS 3.3 or4.0I � $2295� � MS Window 3.0$1595 $1995 

2SMHZ 386 CACHE 33MHZ 386 CACHE 2SMHZ 486 CACHE 33MHZ 486 CACHE 
� � Intel 80386 Processor Intel 80386 Processor � Intel 80486 Proces or with Intel 80486 Processor with 
� � 64K Cache RAM � 64K Cache RAM Co-Pro and SK InternalCache Co-Pro and SK Internal Cache 
�� 4MBRAM � 4 MB RAM � 64K Cache RAM � 64K Cache RAM 
� � 1.2 MB 5.25" Drive � 1.2 MB 5.25" Drive � 4MBRAM � 8 MB RAM. Expands to 64 MB 
� � 1.44 MB 3.5" Drive � 1.44 MB 3.5’’ Drive � 1.2 MB 5.25" Drive � 1.2 MB 5.25" Drive 
� � 80 MB 17m IDE Drive � 200 MB 15m IDE Drive with � 1.44 MB 3.5" Drive 1.44 MB 3.5" Drive 

with 32K Cache 64K Mu lti -Segmented Cache � 200 MB I5ms IDE Drive with � 200 MB 17ms IDE Drive wi th 
� � 16-Bit VGA with 1MB � 16-Bit VGA with 1MB 64KMulti-Segmented Cache 64K Multi-Segmented Cache 
� � 14" Crystal Scan 1024NI � 14" Crystal Scan 1024NI � 16-Bit VGA with I MB � 16-Bit VGA with I MB 

Color VGA Monitor Color VGA Monitor � 14" Crystal Scan 1024NI � 14" Crystal Scan 1024NI 
� � I Parallel/2 Serial Ports � 1Parallel/2 Serial Ports Color VGA Monitor Color VGA Monitor 
� � 101 Key Keyboard � 101 Key Keyboard � I Parallel/2 Serial Ports � I Parallel/2 Serial Pon 
� � Microsoft Mouse � Microsoft Mouse � IOI Key Keyboard I 0 I Key Keyboard 
� � MS DOS 3.3 or 4.0 I � MS DOS 3.3 or 4.01 � Microsoft Mouse Microsoft Mouse 
� � MS Windows 3.0 � MS Windows 3.0 � MS DOS 3.3 or 4.0 I � MS DOS 3.3 or4.0I 

MS Window 3.0 MS Windows 3.0$2595 � $2995 
$3495 � $3995 
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STANDARD SERVICES �
� 30-day money-back guarantee � � Free on-site service to most locations in the nation 
� One-year warranty on pans and labor � � Replacement pans sent via overnight shipping 
� Free bulletin board technical support � free of charge 
�Toll-free technical support for tf1e life of the machine � Leasing options for commerical customers 

IVe rn.nom-build earh Gateway2000 computer ta customer specijicarions. We’ II gladly proi�ideyou with aquote 011 your co11jigura1im1. �
Dueto the l’o/atility of the DRAM market. all prices are s11hject to change. Prices do 11ot i11clude shipping. �

Sales hours: 7am- IOpm Weekdays, 9am-4pm Saturdays (CST) �
Extended Service hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) �
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610 Gateway Drive � N.SiouxCit y, SD 57049 �605-232-2000 �Fax 605-232-2023 
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Will ACE Become King of the Workstations? 

A group of 21 major computer and software companies-led by Compaq, 
Microsoft, Mips Computer Systems, DEC, and The Santa Cruz Opera­

tion-has publicly revealed its intention to develop a set of specifications meant 
to define an " advanced computing environment" for the 1990s and beyond. De­
spite the big names, it's too early to determine what ACE will really mean to 
computer users and buyers . The group is still working on its technical specifica­
tions, and resultant products are 12 to 18 months away. Besides the headlining 
quintet, the other ACE members are Acer, Control Data, Kobuta , NEC, NKK , 
Olivetti , Prime, Pyramid, Siemens Nixdorf Informationssystemes , Silicon 
Graphics, Sony , Sumitomo, Tandem, Wang , and Zenith Data Systems . 

The ACE group proposes that computer systems be based on the Intel 
386/i486 architecture and the upcoming Mips R4000 64-bit RISC CPU. ACE 
machines will run either OS/2 3.0 (the "New Technology" version being devel­
oped by Microsoft) or SCO Unix (with the Open Desktop interface). 

So far , the group has divulged only two relevant technical developments: a 
definition of a standard implementation for the Mips RISC CPU, which will be 
used by Compaq and others in new uniprocessing and multiprocessing systems 
(no sooner than 1992) , and the first announced port of OS/2 to a non-Intel plat­
form. 

The ACE group has released few details about its Advanced RISC Computing 
specification, the part of ACE that defines binary compatibility for Mips ma­
chines. And none of the companies has said what kinds of capabilities or fea­
tures might be typical of ACE machines-not even what size and shape they 
might take; nor have they ventured even approximate pricing. 

The only major detail revealed was , however, of huge importance, especially 
in political terms: ACE will specify that compliant systems use a "little-en­
dian" byte order, which is the one Intel chips use . Microsoft chairman Bill 
Gates said that adhering to the same byte order would simplify the interchange 
of data between Intel- and Mips-based machines and would make it easier to 
port applications from one machine to another . 

Only DEC currently uses Mips chips in their little-endian mode; all the other 
Mips users use big-endian byte ordering, which means that their systems will 
not comply with ACE. This , plus some Mips customers ' desire to support Unix 
System V release 4 rather than SCO Unix, has already resulted in the emergence 
of a dissenting faction within ACE. This "Apache Group," which includes 
seven ACE members , has something going for it : On the same day as the ACE 
announcement, Unix Systems Laboratory (USL) revealed its effort to standard­
ize Mips-based systems operating under SVR4. 

Systems companies, including DEC, Silicon Graphics , NEC, Prime, and 
Tandem, have used Mips processors (R2000 and R3000) in incompatible de­
signs. The different Mips-based systems lack a standard-applications binary in­
terface, which would let software run unmodified across them . ACE and USL 
(like 88open and SPARC International) are both now proposing to supply the 
means by bringing " shrink-wrapped" compatibility to RISC workstations . The 
ACE environment would do that job for Mips chips . 

Here 's one angle of the ACE plan that holds the greatest promise for users and 
developers alike. Since OS/2 3.0 and SCO Unix will run on both the Intel and 
Mips chips , the ACE group says that it will be easier to construct mixed net­
works of DOS, Windows, OS/2, and Unix machines than by using competing 
choices. Software developers (and end users) will gain the benefits of binary 
compatibility across multiple implementations of the Mips processor within a 

NANOBYTES �

Releasing sales figures for the 
first time, Steve Jobs gave an up­
beat appraisal of Next' s first 
quarter of 1991 and forecast a fab­
ulous year. Next shipped 8000 
units for the period ending March 
31 , Jobs told reporters recently; 
according to Next estimates, that's 
the same number DEC shipped 

in the fourth 
quarter of 1990. 
Jobs predicted 
Next will sell 
40,000 systems 
this year . Next 
now concedes the 
scientific and 
engineering work­

station market to Sun , Hewlett­
Packard , IBM , and DEC. Instead, 
Next is targeting the professional 
work station market, made up of 
publishing, database, legal, and 
financial applications. " I think 
that Next's estimate of 40,000 
units is realistic , and perhaps 
somewhat conservative," sa id 
Bruce Webster, author of The Next 
Book. " My personal guess is that 
Next will ship at least 50,000 units 
this year. " Nick Baran, editor of 
Baran 's Tech l etter, a newsletter 
for Next users, said , "Those pro­
jections are definitely optimistic, 
but the Nextstation is better suit­
ed for the market than the original 
Cube." o 

A veritable who 's who of com­
puting in Japan has joined a group 
that IBM Japan formed to pro­
mote IBM computing standards 
there. Members of the new Per­
sonal Computer Open Architec­
ture Developers Group include 
the following: Toshiba, Hitachi , 
Fuj itsu, Sony, Sanyo, Sharp, 
Canon, Ricoh, Matsushita , Mitsu­
bishi , and Oki Electric. Observ­
ers say the objective is to form a 
united front against their com­
mon competitor, NEC , the IBM 
of Japan. D 
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given operating system. 
ACE says that it will offer near-com­

patibil ity across different hardware plat­
forms within a given operating system. 
This means that Windows and OS/2 ap­
plications will be able to run with a sim­
ple recompilation by the developer on 
either the Intel- or Mips-based systems, 
and the same will hold true for Unix ap­
plications on either hardware platform. 
Thus, the promise goes, customers may 
be able to buy a single box of shrink­
wrapped software that contains two 
ready-to-go versions of the same applica­
tion. 

However , users and developers will 
still face incompatibilities between OS/2 
and Unix , even on the same hardware . 
The ACE group did not announce any 
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plans to release tools or libraries to facili­
tate porting applications between the two 
operating systems . 

At this point , ACE is primarily a polit­
ical action: the establishment of a new 
group of companies , many of them com­
petitors, banding together to challenge 
the power of Sun Microsystems and, to a 
lesser degree, Intel, IBM, and Hewlett­
Packard. For Compaq, it's also a busi­
ness strategy for moving beyond com­
modity PCs into RISC workstations . The 
ultimate deciding factor in ACE's for­
tunes will be user acceptance and per­
ception of the new systems, based on 
their price/performance, the features 
they include, and adherence to whatever 
standards are prevalent in 1992. 

-Andy Reinhardt 

Intel Cuts Cost, Capabilities of i486; 
Will Offer Companion Math Chip 

A fter a year of rumor and specula­
tion, not to mention the arrival of 

a real alternative to the profitable 386, 
Intel last month announced its cut-down 
version of the i486 processor. Like the 
386SX, it is a less powerful version of its 
parent, but this time the drop in power 
comes from leaving off the math copro­
cessor rather than from reducing the bus 
width. (Despite the SX notation, the 
i486SX is a full 32-bit chip.) 

Besides not having a math coproces­
sor, the i486SX differs from the i486 in 
one way : It's slower. The chip is avail­
able only at 20 MHz (the i486 comes in 
20-, 25-, and 33-MHz speeds, with 50 
MHz in the wings) . Significantly, the 
i486SX retains the SK-byte on-chip 
cache of the i486; as a result, it should 
offer respectable integer performance. 

The i486SX retains other features of 
the i486, including the 32-bit burst-mode 
bus and the full 32-bit integer core. Intel 
claims that the new chip can achieve 16.5 
MIPS, compared with 11.4 MIPS for the 
386 at 33 MHz and 20 MIPS for the i486 
at 25 MHz. The i486SX costs about the 
same as the chip it's most comparable to 
in real-life system performance: the 33­
MHz 386. In 1000-unit quantities for 
OEMs, the i486SX costs $258, com­
pared to $214 for the 33-MHz 386 (and 
$671 for the 25-MHz i486) . 

The i486SX will be available in much 
less expensive plastic quad flat-pack 
packaging (as is AMD's 386) rather than 
the more traditional ceramic pin-grid ar­
ray, Intel says. This should result in an 
even lower cost once it is in full produc­
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tion . Like Intel's other chips, the i486SX 
is implemented in I-micron CMOS, but 
faster versions could appear when Intel 
gets its 0.8-micron facility on-line. 

For those users who want the floating­
point functions, Intel has plans to offer 
a companion math coprocessor, the 
487SX. Having a separate coprocessor 
would normally slow down operation, 
but Intel says that it gets around that be­
cause the 487SX is really a full -blown 
i486DX , with all processing capabilities 
built into one chip. The coprocessor will 
take over for the main processor, thereby 
avoiding the bottleneck of CPU talking 
toFPU . 

Intel officials say they expect manu­
facturers to build two sockets onto their 
i486SX-based motherboards; one for the 
CPU and one for the FPU. The 487SX 
will not be offered to OEMs; it will be 
sold only to end users, who are expected 
to plug the chip into that second socket. 
They will have to really want those math 
capabilities, because the chip's sug­
gested retail price is $799. As some ob­
servers point out, if you think you ' ll need 
the math, buy a regular i486 . 

Intel says that for the 1992 time frame 
it plans other products that could plug 
into the second socket and upgrade the 
i486SX functionality in other ways . 
Company officials refused to speculate 
on the sorts of things they might come up 
with to fit in this spare slot, but it's not 
too hard to imagine an intelligent sec­
ondary cache and controller that could 
pop in there . 

-Owen Linderholm 

NANOBYTES 

The DOS Protected Mode In­
terface Committee has started 
shipping DPMI 1.0, an expanded 
version of the interface specifica­
tion for protected-mode DOS ap­
plications. DPMI defines a stan­
dard interface that lets protected­
mode DOS applications multitask 
on Intel-based PCs. DPMI-com­
pliant operating environments in­
clude Microsoft Windows 3.0, 
Desqview, OS/2, Unisys CTOS, 
Merge, VP/ix on Unix 386, and 
Ergo DOS . The DPMI Commit­
tee-Borland, Ergo Computing, 
IBM , IGC, Intel, Locus Comput­
ing, Lotus Development, Micro­
soft , Phar Lap, Phoenix Technol­
ogies , Quarterdeck Office 
Systems, and Rational Systems­
said that it has added enhanced 
memory management support to 
version 1.0 to take advantage of 
the paging and protection features 
of the Intel 386/i486. o 

Apple Computer has again low­
ered the U.S. prices of certain 
Macintosh models- as much as 
31 percent on some. The high-end 
Mac Ilfx shed $1800 on a model 
with an 80-MB hard disk drive; it 
now costs $8069 . A similarly 
equipped Ilci fell $700 to $6669 . 
And an SE/30 with a similar 
drive dropped by $1700 to $3869. 
Such cuts usually signify new 
systems coming soon. Apple ' s next 
big launch is likely to be its 
68040-based Macs. D 

NCR, one of the developers of 
the SCSI connection, is now offer­
ing an assortment of SCSI-based 
disk-array products that should 
help boost the acceptance of Re­
dundant Array of Inexpensive 
Drives. Two of the products are 
controller chips that, with NCR 's 
SCSI chip set , will let system de­
signers implement SCSI RAID 
disk arrays. The third is a RAID 
controller board for OEMs that at­
taches to a SCSI port and pro­
vides transparent control of a disk 
array using RAID 3, RAID 5, or 
RAID I (conventional mirroring) . 
A disk array uses small , inexpen­
sive drives and distributes data 
among them. D 
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String of 486SX Systems Begins 

I s the i486SX this year's sliced bread? 
Or is it more a marketing move by 

Intel, hoping to generate a mass delusion 
that the 386 is deader than Intel wishes 
AMDwere? 

The truth, near as it can be approxi­
mated, will lie in the computers based on 
the i486SX. Several companies have an­
nounced systems based on the new chip, 
several told BYTE that they plan to do so 
in the next few months, and others said 
that they'll make their decisions based on 
chip availability and user interest. Offi­
cials at those companies said that they 
like the new Intel chip because its low 
price lets them build low-cost systems 
that have the i486 tag. 

Besides the Advanced Logic Research 
and AST Research machines that are 
covered in this month's First Impres­
sions, early 486SX systems will come 
from IBM , Everex, and Acer. Sources 
close to Everex said that the company 
was readying two new 486SX machines: 

Acer 's new Acer Power 486SX is one of 
the first systems to use lllfel's new chip. 

one in the Step l ine and one in the Tempo 
line. The Step model would be designed 
for upgrading to a full i486 or adding a 
487SX, sources said. Prices weren't set­
tled at press time, but one source said 
that the machines would sell for about the 
same as a 33-MHz 386 PC. This was the 

price point mentioned most often by 
companies that said they're working on 
486SX systems. 

Acer introduced its AcerPower 486SX 
the day after Intel announced the chip. 
The desktop system comes with Micro­
soft Windows, 2 MB of RAM, a VGA 
chip set on the motherboard, and the 
usual assortment of interfaces. There are 
two coprocessor sockets: one for Intel 's 
new 487SX and one for Weitek's WTL­
4167. Prices start at $27 45. 

IBM has already started selling its 
486SX-based PS/2 Model 90s. The sys­
tems are a good bit more expensive than 
the other 486SX machines announced so 
far, but IBM says that they ' re about 25 
percent less expensive than the com­
pany's 486-based counterparts . The 
486SX Model 90s start at $8345. 

Twinhead has "some sample systems 
using the i486SX" and plans to introduce 
a machine later th is year, a product 
marketing manager said. The company 
planned to show a desktop system at 
Spring Comdex. A color laptop is slated 
for Fall Comdex, he said. Northgate is 
currently running the new chip in test 
systems. "We' ll certainly offer it as part 
of our line," said company president Art 
Lazere. CompuAdd has a product uuder 
development but is waiting "to see if the 
customer demand is there," a spokesper­
son said. 

Expect new arrivals from Dell (which 
staged a " technology demonstration" of 
a 486SX system the day after the chip's 
debut), Compaq, NEC, Texas Instru­
ments, and Toshiba, with other makers 
following the pack. 

As preliminary BYTE Lab tests in­
dicate, in most ordinary operations, us­
ers will not be able to tell if their PC's 
engine is a 40-MHz Am386 or a 20-MHz 
Intel i486SX. But some vendors say the 
i486SX lets them design systems that can 
be easily upgraded to an i486. These sys­
tems will show whether the i486SX is a 
price/performance leader or just a num­
bers game with a littl e SX appeal added. 

-D.Barker 

JVC and C-Cube Show Video Decompressor 
that Goe!I Beyond MPEG 

J VC and C-Cube have demonstrated 
what could be the first Moving Pic­

tures Experts Group video decoder/pro­
cessor chip. MPEG is an emerging tech­
nique and proposed ISO standard for 
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compressing motion video at rates of up 
to 50 to 1. The prototype processor can 
decompress full-motion digital video in 
real time, said Mauro Bonomi, C-Cube's 
manager of product marketing. C-Cube 
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It's the information system you 
can wear. Designed by PC innova­
tor Lee " Osborne l" Felsen­

stein, Red is an 
assemblage of 
small components 
that make up a 
mobile informa­
tion system. The 
$2500 package 
consists of a 
slim CD­
ROM/CD audio 
drive; a propri­
etary 16-bit 
computer; a 
Smart Card 

drive; a pressure-sensitive mouse­
like device; and Reflection Tech­
nology's Private Eye, a tiny screen 
that attaches to headgear and 
hangs a few inches in front of the 
eye, creating the illusion of a 
high-resolution computer screen 
floating in front of you. The idea 
is to provide an image that you can 
look back and forth at while con­
centrating on something else. For 
example, a mechanic might have 
a page from a repair manual on the 
screen while working on an en­
gine. The repair manual would be 
stored on CD-ROM . Red will run 
for about 3 hours on its recharge­
able nickel-cadmium batteries, 
Felsenstein said. Red is being sold 
by Reddy Information 
Systems. o 

Slowly but surely, the CD ROM 
industry continues to grow. Ac­
cording to the research group In­
fotech, the installed base of CD­
ROM drives grew to 1.25 million 
in 1990 and 2250 titles (up from 
1500 in 1989). Industry sales 
more than doubled, reaching more 
than $1.5 billion in 1990, accord­
ing to Infotech. o 

Based on a survey taken at the 
recent Federal Office Systems 
Expo, Datapro Research esti­
mates that CD-ROM use in gov­
ernment installations will take 
a giant leap in the next year. Only 
26 percent of those polled said 
they now use CD-ROM products, 
but 82 percent said they plan to 
use them in the coming year. D 



If you want the ultimate VGA graphics standard, and you've resigned yourself to paying a premium of hundreds of 
dollars to get it, you'll find our newest monitor pleasant viewing indeed. 

The PanaSync Cl381gives you a sharp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 
It's compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and- of course-8514/ A 

standards: 
It's comfortable in virtually any IBM-compatible or Mac II environment.** 
And it's a masterpiece of ergonomics. With front-mounted controls, tilt / swivel stand, plus a non-glare tinted black­

matrix screen. 
Peripherals, Computers, Printers,All thisat a suggested retail price comparable to many 

of the ordinary VGA monitors on the market right now. For Copiers, 'f)pewn'ters and Facsimiles 
more information, simply call toll -free 1-800-742-8086. Panasonic 

Office �A �u�t�o�m�a�t�i �o �n�~� 
PanaSync"' Multiscanning C.Olor Monitors. 

• VG4. MCWI anti 8514/A are trade­
marks of International Business 
Machines Corp. 

• • IBM XT. tfTand PS/2 are reg/stem/ 
tratietruJrlls oflnlentalional Business 
Machines Corp. Macinrosb is a reg­
iJ/eretl trademar/z ofApple wmputer 

(Mac SE) (Mac ll ) (IBMXTI AT & PS/2 Model 30) 
Inc. An optlom1/ cable is req11 /ml 
.for Macintosh. 
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demonstrated the technology at the 
recent Microsoft Multimedia and CD­
ROM conference. 

The chip is not a compression device. 
It is strictly for decompressing and play­
ing back video that has been generated 
and compressed by other means. Com­
pression will be handled primarily by the 
content provider; for example, the com­
pany that wants to squeeze moving pic­
tures onto a CD-ROM will have to have 
the compression, or encoding , equip­
ment. Users will need only the decoding 
device. 

The C-Cube/JVC decoder will also 
implement the JVC Extended algorithm, 
which does MPEG one better with a 
transfer rate, after decompression, of 4 
to 6 Mbps. MPEG's specified data rate 
is 1.2 Mbps. JVC Extended can handle 
four times the number of pixels specified 
by MPEG, Bonomi said. MPEG " is good 
for windowed broadcast-quality video" 
but is not fast enough for full-screen , 
broadcast-quality video, said Richard 
Young, JVC director of marketing. JVC 
says that its approach speeds up transfer 
of digital video to the point where it's 
fast enough and sharp enough to look like 
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broadcast-quality images. 
JVC and C-Cube are working together 

on the decoder chip. They' ve essentially 
added JVC Extended mode to the MPEG 
chip that C-Cube has been working on. 
The demonstration at the Multimedia 
and CD-ROM Conference was just that: 
a demonstration; the chip won't be a 
product until late this year, C-Cube offi­
cials said . Most observers at the confer­
ence said that they thought C-Cube was 
prematurely making an MPEG-related 
announcement, since the specifications 
are not fin ished yet. "Being early to 
market always involves some risk," Bon­
omi said . 

While the demonstration of the MPEG 
circuitry was impressive, C-Cube's de­
livery dates, like the images in the de­
compressed video clip, are known to 
move. The company has delayed its Joint 
Photographic Experts Group compres­
sion chip several times . 

Sony and Philips are working on an 
MPEG decoder, and according to ru­
mors in Silicon Valley, Apple is working 
on its own technology for compressing 
images. 

-D.Barker 

Client/Server Architecture Seen as 
Not Catching On 

W hy isn'tclient/server architecture 
being more readily accepted?" 

When product managers raise that kind 
of question-as an Oracle product man­
ager did at the recent DB/Expo confer­
ence-there must indeed be a problem. 
Of some 1700 people at one Expo confer­
ence session , only about 100 said they 
had implemented a successful client/ 
server database application. 

Despite a steady release of new client/ 
server products, industry consultants in­
terviewed at the Expo were downbeat 
about the future of the architecture. Ac­
cording to consultant Jeff Tash, "The 
tools are not there. The experience is not 
there." Structured Query Language 
standards are still an issue. The architec­

ture requires that the buyer deal with 
multiple vendors for a single application. 
And then there are the problems with 
LANs. "Client/server computing is just 
dressed-up LAN , and people don't have 
enough LAN experience," said consul­
tant Shaku Atre. 

Presentations at DB/Expo by Oracle 
and Microsoft featured corporate testi­
monials for client/server solutions. This 
indicated that real , live companies are 
really using real, live client/server appli­
cations. But not everyone is sold. When 
asked for his view on client/server archi­
tecture, database expert and consultant 
Richard Finkelstein said, 'Tm not sure 
I'm ready to recommend it to clients." 

-Ellen Ullman 

Quantum's Write Caching Offers Speed, 
but Is It Risky? 

Q uantum is incorporating write­
caching technology in its new line 

of 3 'h-inch hard disk drives. Used in 
high-capacity drives for minicomputer 
and mainframe systems , write caching 
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speeds up performance and frees the 
CPU to do other things. Critics, how­
ever, say that it entails certain dangers. 

Write caching is similar to read cach­
ing in that data recently read from the 

NANOBYTES 

Just as the chrome bulldog guar­
antees it 's a Mack truck, this new 
logo will certify it's a Multime­
dia PC. A system that meets the 

MPC standard 
(prime movers: _'}_PC Microsoft and 

Multimedia PC. Tandy) of at 
least a 286 

processor, 2 MB of RAM, a 30­
MB hard disk drive, a CD-ROM 
player with audio capability, and a 
VGA card and monitor, will 
qualify to wear the MPC brand. D 

With so many 386s and 486s out 
there, how can a company distin­
guish its PCs? Amkly Systems, 
headed by AST Research co­
fou nder Albert Wong, is trying 
to sell serviceability. Amkly 's 
new 386s and 486s are based on 
a modular architecture that fea­
tures a removable CPU complex 
with on-card single in-line memory 
modules, an EISA bus backplane, 
and a " peripheral platform," or 
removable mass-storage cage. 
The design simplifies making up­
grades, from the quick-release 
thumbscrews that secure the 
cover, to the snap-in disk drive 
cage, to the programmable system 
ROM.o 

Five vendors are forming a co­
operative agreement to develop 
compatible applications based on 
Sun's Network File System proto­
cols for letting different types of 
computers read each other's data . 
These applications will address 
areas not covered by existing pro­
tocols and applications. The ven­
dors are Beame & Whiteside, for 
DOS; FTP Software, for OS/2; 
InterCon, for the Mac; Interlink, 
for IBM mainframes; and TGV, 
for DEC VAX minicomputers run­
ning VMS. The companies said 
that they will release specifications 
for the protocols to other vendors 
and develop "reference implemen­
tations" in Unix that others could 
use to develop similar applications 
for their systems. The new appli­
cations could provide functions 
such as letting a remote user re­
trieve E-mail, said David Kashlan, 
president of TGV . o 



We slashinterface �
developmenttime. �

(and we can prove it!) �
C-PROGRAMMERS: 
See for yourselfhow �

Vermont Views TM �

can help you create �
user 1nterfaces �
the easy way. �

If you want to start saving a tre­
mendous amount of time and 
effort, call for your free Vermont 
Views demo 

brary of over 
550 functions. Which means you 
can create user interfaces in just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactivelycreate pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help, and a host ofother interface 
objects. 

Vermont Views combines the 
convenience of a fourth genera­
tion language with the power, 
fl exibility, and blindingexecution 
speed of native C code. 

Turn your prototype �
into the application. �

Let's face it. With most systems, �
you have to throw awayyour proto­�
type when coding begins. Which �
means you waste precious time �

and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application. So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto­
type is created. And that's just 
for starters. 

Here's a truly 

that has a C-language in­
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver­
sion lets you develop quickly and 
safely on networks and multi­
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer. Vermont Viewsr.. 

GraphEx allows all Vermont 
Views' windows, menus, and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 
So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 

IIVermont 
Creative 
Software 

Pinnacle Meadows. 
Richford, Vf 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3502 

****** *** �* WE GUARANTEE * ** YOUR SATISFACTION. ** 
FOREVER* We're so sure you'll * * love Vermont Views that * 

we make this iron-clad, *** money-back guarantee. If ** you're ever dissatisfied ** with Vermont Views, for ** any reason, return it for a ** prompt, no-questions­
asked refund. (All you ** have to do is certify that ** you haven't incorporated ** our code in to any ap- ** plication.) $ 

************* �
Call for yourFREE 

demo kit! 
800-848-1248 �
(Please mention "Offer 128") 

Don't take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502. 

kit and putus 
to the test. 
VermontViews 
is a powerful, 
menu - driven 
screen design­
er that comes 
with a C li­

universal solution. 
When you create an inter­
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS. 

Vermonl Views can be 
used with any database 
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hard disk is put into a memory buffer, 
where it can be accessed quickly, signifi­
cantly reducing the overall access time. 
With write caching, however, data is 
written to a memory buffer instead of di­
rectly to disk. This frees up the processor 
to move on to other tasks more quickly. 
Then the data gets copied from the mem­
ory buffer to the hard disk separately , 
while the processor does something else. 

Some companies have found this tech­
nique too risky. If something interrupts 
the process after the processor writes the 
data and before the data gets to the disk, 
the processor thinks the data is safe 
when, in fact, it is not. If a drive fails 
completely during a write operation, the 
processor will have written data to the 
cache that hasn't yet made it to the disk 
surface-but as far as the processor 
knows, the write has been successful. 
Quantum officials acknowledge this 
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problem but say that the state of hard disk 
drive technology is good enough now 
that such an event is unlikely. 

Quantum is offering a version of write 
caching, called WriteCache, on certain 
models of its ProDrive (200 MB or high­
er). Quantum claims that the technology 
can achieve improvements of between 50 
percent and 200 percent in data through­
put on write operations. WriteCache lets 
the drives finish a random write opera­
tion completely after it is issued in about 
23 ms; the processor, however, com­
pletes the write to the data buffer in 3 or 
4 ms, Quantum says. 

WriteCache can simultaneously write 
data to disk from the buffer and write 
data to the buffer from the processor, 
Quantum says. This allows for a continu­
ous data flow in a similar manner to the 
way a streaming tape drive operates. 

-Owen Underholm 

Diamond Transistors and Coolers Come Closer �

D iamond is coming closer to being a 
practical material for use in elec­

tronic applications. Scientists at Varian 
Research Center (Palo Alto, CA) have 
fabricated diamond transistors , and a 
company called Diamonex (Allentown, 
PA) is nearing commercialization of dia­
mond heat sinks to help keep high-speed 
electronics cool. 

Diamond transistors are potentially 
faster and can take more heat and radia­
tion than even gallium arsenide devices. 
A diamond's hardness, high-insulation 
value, and superior heat-transfer proper­
ties make it important as a substrate and 
heat sink for electronics. 

Varian researchers are now working 
on their second generation of diamond 
transistors. The first, which was an­
nounced last fall, was the first diamond 
transistor that could be turned off. The 
new transistor is similarly built by dop­
ing a natural diamond crystal with bo­
ron , but it's small enough to fall within 
the range of current ICs. 

Varian is building metal semiconduc­
tor field-effect transistors. The transis­
tors are three gold-titanium contacts ap­
plied to the surface of the boron-doped 
region of the diamond. The outer con­
tacts, the source and drain, are annealed 
to make ohmic contact with the doped 
diamond . The central gate contact is 
not annealed. When a reverse voltage is 
applied to the gate, the current flow 
through the device can be reduced to 
zero. According to Varian officials, this 
is the first time that this has been done in 
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a diamond transistor. 
Varian' s work is still experimental. 

The company hasn't built a commercial 
diamond semiconductor, and neither has 
anyone else, although both the Japanese 
and the Soviets have similar projects. 

Meanwhile, artificial diamond could 
show up in electronic equipment in a few 
months in the form of thin-film heat 
sinks. (Natural diamonds are al ready 
used in some electronic applications, but 
they are very expensive.) Diamond's 
thermal conductivity is more than four 
times higher than the best presently used 
material , beryllium oxide. The chips are 
bonded to a small piece of diamond that 
spreads the heat from the chips to a larger 
conventional heat sink. 

Diamonex has distributed samples of a 
diamond-coated heat sink to potential 
customers. According to David S. Hoov­
er, vice president of technology, prod­
ucts built on the company's diamond heat 
sink could be in production by the end of 
the year. The first market, Hoover says, 
is " things like laser diodes and high­
power FETs [field effect transistors] ." 
Next, there would probably be multichip 
modules and eventually very dense cir­
cuits such as microprocessors using emit­
ter-coupled logic. 

The company grows its diamond films 
by passing a heated mixture of hydrocar­
bon gases (e.g., methane, ethane, and 
acetylene) over a substrate. If the process 
is properly controlled, diamond forms 
instead of graphite. • 

-Rick Cook 

NANOBYTES 

Three-dimensional graphics 
like those seen on workstations 
will be coming to personal com­
puter users as a result of a new 
pact between Microsoft and Sili­
con Graphics, the companies say. 
Microsoft has licensed Silicon 
Graphics' Iris Graphics Library 
technology to incorporate it into 
its own systems and applications 
software. The Iris Graphics Li­
brary provides tools for developing 
applications that let users manip­
ulate high-resolution, 3-D color 
images. "Silicon Graphics and 
Microsoft intend to integrate tech­
nology from the Iris Graphics Li­
brary with appropriate future 
Microsoft software products," a 
Silicon Graphics spokesperson 
said. o 

With Sun's optimizing compilers 
priced at around $2000, Lucid 
should attract attention by offer­
ing its new ANSI C optimizing 
compiler at $495. Lucid C for 
Sun Sparcstations and compatibles 
offers ANSI C conformance and 
a Kernighan & Ritchie mode. A 
transition mode is also available, 
letting you write ANSI C code and 
link it with most K&R files. Lu­
cid plans to release a C++ com­
piler later this year, as well as a 
CIC++ integrated applications 
environment. o 

One of the most talked-about new 
titles at the Multimedia and CD­
ROM Conference was Desert 
Storm, Warner New Media' s au­

diovisual CD 
covering the war 
with Iraq. As­
sembled in con­
junction with 

Time , the CD includes the text of 
unedited dispatches from Time 
correspondents and the resulting 
stories as they appeared in print; 
audio segments, such as news re­
ports and presidential sound 
bites; and about 300 photos. You 
can search the material using 
either an index or a time line. The 
$39. 95 CD is out fii-st for the 
Macintosh; a Windows version will 
be released later, a spokesperson 
said. • 
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People are always looking for �
affordable ways to make abetterimpression. �

Soon a lot more people will 
be looking their best. Because 
now the best features of the 
HP LaserJet III printer are 
more affordable. 
The new LaserJet IIIP printer 
features HP's exclusive Reso­
lution Enhancement tech­
nology. An innovation that 
provides 300 dpi print quality 
superior to that ofordinary 
laser printers. The PCL5 
printer language, with font 
scaling and HP-GL/2, brings 
even more to your documents. 

Fourteen bit-mapped and 
eight internal scalable type­
faces give you thousands of 
options. And, to make things 
even more interesting, the 
LaserJet IIIP produces pat­
terns, shading, spirals, and 
mirror images. In portrait or 
landscape. 
HP has picked up the through­
put speed ofthis 4 ppm printer. 
Due to a considerably faster 
I/Orate, the LaserJet IIIP 
accepts data as quickly as your 
PC can transfer it. So you not 

Call 1·800·752-0900, Ext 2255 for your nearesLauthorized HP dealer. �
Adobe mid PostScript are regisle"-'ll tr.1clcmarks ofAdobe Systems Inc. in the U.S. and other countries. �
'Suggested U.S. list price. 0 19!!1 ll cwl t! ll · l'ackarrl Cornpany PE 12!0!) �

only get your output faster, you 
get your screen back faster. 
The LaserJet IlIP also has 
a new 16 MHz processor and 
PCL5 for on-the-fly typeface 
scaling and fast vector 
graphics. These advancements 
mean this compact printer 
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Tull them about �
the newLaserJetIIIP. �

requires less time to printthan 
many laser printers with 
higher ppm rates. 
For versatility, the LaserJet 
IIIP has a multisized paper 
tray that accepts various sizes 
of paper and envelopes. An 
optional Adobe• �P�o�s�t�s�c�r�i�p�t �~� 

cartridge is available. And, of 
course, the LaserJet IIIP is com­
patible with all major software 
and HP LaserJet accessories. 
The good looks you get with 
the newest HP LaserJet look 

even better when you con­
sider the price.Just �$�1�,�5�9�5�~� 
For a faxed data sheet, dial 
(208) 344-4809 from your FAX 
machine and enter document 
I.D. number 9600. Now every­
one can add a little polish to 
their work. 
HP Peripherals �
When it's important to you. �

F//-;m HEWLETT 
�a�!�~� PACKARD 
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FIRST IMPRESSIONS �

The 486SX �
Falls Short �
MICHAEL NADEAU AND ALAN JOCH 

Hold onto your hats. The PC industry is in for Surprise! A 40-MHz 
another CPU war. After Intel effectively bur­

AMD 386 system ied the 286 in favor of the 386SX, the PC CPU 
king appears to be positioning the new 20­

offers better MHz i486SX to do the same to its 386DX chip. 

price/performance Perhaps not coincidentally , this move comes 
at the expense of Advanced Micro Devices 

than either of two (AMD) , as it did with the 386SX. 
AMD is a licensed second source for the new 486SX systems 286, which generated a great deal of revenue 

for the company in the 286 's heyday. To coun­
ter the declining 286 market, AMD has cloned the 386DX-so well , in fact, that 
it can reliably boost the clock rate to 40 MHz; the best Intel offers is 33 MHz (see 
"The 386 Gets a Competitor," March BYTE). 

Intel's i486SX is simply your garden-variety i486 sans working FPU functions 
(they are disabled) and running at 20 MHz. To add an FPU, you must buy an 
80487SX , which is really an i486 CPU with its math coprocessing capabilities 
intact. An 80487SX retails for $799. An Intel 33-MHz 80387 math coprocessor 
(a 40-MHz version is not yet available) retails for $994. 

The 386SX took sales away from the 286 because it let system vendors build 
more powerful PCs at a price competitive with those of286-based machines. And 

36 BYTE • JUNE 1991 

the surging popularity of Windows 3.0 ac­
celerated the demand for more powerful, 
inexpensive systems. But the case of the 
i486SX versus the Am386 will be differ­
ent. BYTE has made preliminary tests on 
two prototype 486SX systems, from Ad­
vanced Logic Research (ALR) and AST 
Research, and a prototype Am386 system 
from Club American Technologies. Per­
formanc-.: differences are minimal. All 
will run most business applications under 
DOS or Windows without working up a 
sweat. This battle will be won primarily 
on price and availability. 

These machines also create a new per­
formance niche between standard Intel 
33-MHz 386 systems and 25-MHz 486 
systems. The price range varies signifi­
cantly , with the 486SX systems on the 
higher end. All three systems should be 
available by the time you read this. 

ALRandAST: 
Similar Design, Different Prices 
Comparing the ALR BusinessVEISA 
486ASX and the AST Premium II 486SX/ 
20 is interesting as much for their similar­
ities as for their differences. Both feature 
expandable CPUs, offer a similar range of 
options and base configurations, and have 
roughly equal performance. 

The main differences are in price and 
in the way the CPU and FPU upgrades are 
implemented. The ALR uses EISA archi­
tecture, while the AST has ISA slots; 
ALR also offers ISA and Micro Channel 
architecture versions of the Business­
VEISA 486ASX. Both companies were 
among the first to offer an expandable ar­
chitecture. (For a comparison of the com­
panies' architectures, see " Two to Grow 
On," June 1990BYTE.) 

The BusinessVEISA 486ASX came 
with 5 megabytes of RAM , a 150-MB 
hard disk drive, 5 'A- and 31/:z -inch floppy 
disk drives, a Super VGA adapter and 
monitor , and an UltraStor Ultra 22C 
EISA caching ESDI hard disk drive con­
troller. As configured here, the ALR unit 
sells for about $7800 (pricing on the con­
troller was not set at press time). As an in­
troductory offer, ALR is bundling Win­
dows 3.0 and DOS 4.01 with the system. 

We also had ALR ' s SuperCharged 486 
CPU/Math Chip (retailing for $1095). It 
is actually a fully functional i486/25 
CPU that plugs into an empty socket on 
the CPU module. You can use a 20-MHz 
80487SX in the same slot as the i486/25 
(the module has both 20-and 25-MHz os-

PHOTOGRAPHY. scan PARKER I AVIS �P�H�O�T�O�G�R�A�P�H�Y �~� 1991 
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cillators), but for about $300 more than 
the price ofthe 80487SX, ALR is offering 
what amounts to a CPU upgrade. 

We clocked the upgraded system's 
CPU index at 6.28- a respectable score 
for a 486/25 system. Doing the upgrade is 
not quite as simple as pulling one board 
and inserting another: The CPU module 
is actually two boards plugged into two 
proprietary slots and held together by one 
screw that threads into the floppy disk 
drive support. We had to remove the cach­
ing hard disk drive controller to gain ac­
cess to that screw. 

AST sent us the Model 213V, equipped 
with a 210-MB Intelligent Drive Elec­
tronics (IDE) hard disk drive, a 31h-inch 
floppy disk drive, 4 MB of RAM, and an 
integrated Super VGA adapter and moni­
tor. This system will sell for $5090 with a 
monitor. Although ALR' s base unit is sig­
nificantly cheaper than AST's, there is 
little price difference between fully con­
figured versions. 

The unit will make use ofAST' s Cupid 
CPU boards, which lets you upgrade the 
system by swapping boards. The Pre­
mium II 486SX/20 uses a slightly differ­
ent design than previous models. Prices 
for upgrade modules are not set, but AST 
expects them to be somewhat lower than 
earlier versions. 

The AST machine edged out the ALR 
machine on the CPU index: 5.14 to 5.02. 
Both scored lower than the Club's 5.41 , 
although mere mortals aren't likely to no­
tice the differences in their applications 
among these systems. The AST and ALR 

AST Premium II 

systems showed better hard disk drive and 
video performance, which reflects more 
on the quality of the components used 
than on the CPU. 

The ALR machine was ruggedly built. 
Its metal cover and frame make for a rigid 
construction. It is, essentially, the basic 
desktop BusinessVEISA design that ALR 
has been using for some months now. The 
AST machine is not as rugged as either the 
ALR or the Club. Its plastic base flexed 
considerably with the cover off, and it did 
not sit evenly on a flat surface. 

The AST machine offers a few advan­
tages that the ALR machine doesn't. It 
comes standard with a set ofexcel lent sys­
tem utilities, as do all AST systems, in­
cluding a software disk cache and system 
diagnostics. The Premium !I 's integrated 

Club American Eaale 

ALR 
BuslnessVEISA 

THE FACTS 

Club American Eagle 
Series 3/40 
Without hard disk drive or 
monitor, $1895 (desktop) 
and $1995 (tower); with 
100-MB IDE hard disk drive 
and Super VGA monitor 
and adapter, $2895 (desktop) 
and $2995 (tower) 

Club American 
Technologies, Inc. 
3401 West Warren Ave. 
Fremont, CA 94539 
(415) 683-6600 
fax : (415) 490-2687 
Circle 1174 on Inquiry Card. 

ALR BusinessVEISA �
486ASX �
Model 101 (no hard disk �
drive or monitor), $2795; �
Model 80 (80-MB IDE �
hard disk drive) , $3495; �
Model 150HP (150-MB �
ESDI hard disk drive, �
Super VGA controller, and �
5 MB of RAM), $6195 �

Advanced Logic Research, �
Inc. �
9401 Jeronimo �
Irvine, CA 92718 �
(800) 444-4257 
(714) 581-6770 
fax : (714) 458-0532 
Circle 1172 on Inquiry Card. 

AST Premium II 
486SX/20 
Model 3V (no hard disk 
drive or monitor), $2995; 
Model 83V (80-MB IDE 
hard disk drive), $3695; 
Model 213V (210-MB IDE 
hard disk drive), $4395 

AST Research, Inc. 
16215 Alton Pkwy. 
P.O. Box 19658 
Irvine, CA 92713 
(714) 727-4141 
fax : (714) 727-9363 
Circle 1173 on Inquiry Card. 
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PRELIMINARY BYTE BENCHMARK SCORES 

While the Club's AMD Am386 CPU was a littl e faster than the i486SX in 
either the ALR or AST, the latter two systems outperformed the Club in both 
the disk and video tests. We 've included the CPU and FPU scores for the 
ALR with the SuperCharged 486 CPU/Math Chip installed. Note that the ALR 
had an optional caching hard disk drive controller, which inflated its disk 
index. For each index, an 8-MHz IBM AT= I . 

CPU 

ALR BusinessVEISA 486ASX 5.02 
ALR BusinessVEISA 486ASX 

(with Supercharged Chip) 6.28 
AST Premium II 486SX/20 5.14 
Club American Eagle Serles 3/40 5.41 
Tandy 4033LX (33·MHz 386) * 3.10 
Compaq Deskpro 486/25 • 6.40 

• For comparison only. 

VGA frees an expansion slot and allows 
for pass-through 8514/ A graphics, should 
you want to use it for , say, CAD applica­
tions. A graphics controller is an extra­
cost option from ALR. 

Clone Afterlife 
Club's new Eagle Series 3/40 systems 
preach a gospel oflife after the 286 for PC 
clones. The 40-MHz Am386 DXL CPU 
controls Club's new tower system and a 
sleek desktop model. Based on our look at 
the desktop system, this CPU may offer 
enough performance and price difference 
to make potential customers think twice 
before committing to low-end 486s. 

Out of the box, the Club does a yeo­
man' s job as a midrange PC. A full con­
figuration, at $2895 (well under similarly 
configured 486SX systems from ALR 
and AST) , includes 4 MB of RAM, 64K 
bytes of cache memory, a 100-MB IDE 
hard disk drive and controller, a 1.2- or 
1.44-MB floppy disk drive, one parallel 
port and two serial ports, a Super VGA 
monitor and graphics adapter, on-site ser­
vice, keyboard, mouse, DOS 4.01 , and 
Windows 3.0. Club also offers a stripped­
down version without a hard disk drive, 
graphics hardware, or on-site service for 
$1895 . The tower version costs $100 
more in either configuration. 

In our evaluation unit, Club matched 
the CPU with Cyrix's FasMath 83D87 
coprocessor, a price and performance al­
ternative to another Intel product (for a 
detailed comparison of math coproces­
sors, see "FPU Face-Off ," November 
1990 BYTE). The Eagle motherboard 
also accepts Weitek's 3167 coprocessor. 

Club's Rainbow 4000 Super VGA 
adapter uses the Tseng ET4000AX chip 
for 800- by 600-pixel and 256-color reso­
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FPU Olsk l/O Video 

NIA 8.69 13.70 

24.71 
N/A 
N/A 
N/A 

24.80 

2.91 
2.76 
2.49 
3.80 

11.12 
8.04 
5.41 

16.20 

lution. This brings a welcome clarity to 
text and graphics applications. You can 
expand the standard 4 MB of system 
memory to 32 MB on the motherboard 
and a maximum of 64 MB using add-in 
cards. The standard power supply is a ser­
viceable 200 watts. The motherboard pro­
vides one 32-bit slot (for memory up­
grade) and seven 16-bit expansion slots. 

Test Results 
The alternative CPU/FPU team posted 
respectable results in the BYTE bench­
marks (see the table) . For starters , the 
Club machine posted a CPU index score 
twice as fast as the Tandy 4033LX's, a 
386/33 machine. Disk index scores for 
the Club were marginally higher than the 
33-MHz system, while the Club video in­
dex ranged about one-third faster. 

The marketplace will also make com­
parisons to the new 486SX challengers , 
and in this competition, the Club faired 
well . It shined in the CPU tests and al most 
matched the AST in disk tests. But the 
ALR's optional caching hard disk drive 
controller made it a clear winner in the lat­
ter category. Video test results placed the 
Club behind the two challengers, particu­
larly in the text display component. Over­
all, performance is not an overriding fac­
tor segmenting the systems. 

Frugal Stability 
Aside from a slight dark patch on the dis­
play screen and a lightweight chassis that 
borders on flimsy , the Club Eagle was 
clean and weU designed. The company 
will use it to stake out low-range and mid­
range CAD, animation, solids modeling, 
and flu id dynamics applications, where 
high-end performance isn't mandatory 
but economical pricing is important. 

Club says that 40-MHz 386 chips plug 
into the same basic system as its slower 
33- and 25-MHz 386 computers without 
any added costs for cooling or RFI shield­
ing. Thus, the lower initial cost of the 
386/40 chip compared to the i486 is not 
mitigated in the manufacturing process. 

Confusing the Marketplace? �
New CPU versions always seem to tempo­�
rarily confuse the marketplace. Now, we �
have two new CPUs that offer roughly the �
same level of performance from two dif­�
ferent companies. On top of that, one ap­�
pears to have a significant price advantage �
to both system vendors and end users. �

By comparing the three systems here, 
we can begin to predict where systems 
using either the i486SX or the Am386 wil I 
fall in the PC hierarchy. Performance­
wise, there is no secret. All three fall be­
tween 386/33 and 486/25 systems at the 
CPU level. Advantages inherent to the 
i486SX (e.g., its built-in SK-byte cache) 
will give it the edge in some applications. 
The AM D's faster clock speed will do 
likewise in others. 

If you absolutely, positively must have 
the Intel logo on your CPU, you' ll be sat­
isfied with the performance of both the 
ALR and AST systems. (In fact, both ma­
chines had higher CPU scores than some 
486/25 PCs we've tested.) Both also offer 
better-performing subystems (e.g., video 
and mass storage) than the Club. How­
ever, prices on 486/25 systems are fall­
ing, and you can find some with prices as 
good as, if not better than, the ALR and 
AST systems' full retail price. 

The Club Eagle will appeal to those 
hungry for more processing power but on 
a tight budget. The fact that its CPU is a 
386 type and not an i486 should not be a 
big drawback. If you really need every­
thing an i486 has to offer, you are better 
off buying a 486/25 or 486/33 in terms of 
price/performance. 

These three systems will all appeal to 
the same kind ofuser: the businessperson 
or professional who wants the power to 
run today's demanding applications and 
operating environments without paying 
top-of-the-l ine prices. Whether the mar­
ket goes toward the i486SX or the Am386 
matters mostly to Intel and AMD . For end 
users, the competition between the two 
will mean more power at lower prices. In 
our book, that's a win. • 

Michael Nadeau is managing editor of 
the BYTE Lab, and Alan Joch is a techni­
cal editor for the BYTE Lab. They can 
be contacted on BIX as "miken " and 
"ajoch, " respectively. 
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POPULAR PRAISE FOR 
THE PORTABLE DESl<TOP 

This new generation 
PC is remarkable for the 
performance and practi­
cality it provides. Carry 
it from the office, to 
home, to multi-site 
locations so all your 
programs and files travel 
conveniently with you. 

Customers and critics 
alike are praising the 
Brick for its portability, 
elegant design, whisper 
quiet operation and 
screamingly fast power. 
This diminutive PC with 
the unforgettable name is 
designed for the way 
you always wanted to 
do computing. 

Here 's a sampling 
from recent articles on 
the Brick. 

I HA lll1· ' ' I I Ire....,,_ ,,_ •... ,__t·­..'"' Ii...' �
......."'. . .. . �

IJIOC.......... W �

"Every once in a while a PC 
product comes along in 
which the performance, 
design and concept are so 
uncommon that a little 
voice inside you says you 
really want to have one." 

Jon Pepper, �
PC Sources, 11/ 90 �

"Engineered with the way 
people actually work in 
mind. It answers the 
question of how to trans­
port an entire envi ronment 
to and from several work 
sites, something no other 
product handles elegantly." 

PC/Computing, I 2/ 90 

"Overall the Brick repre­
sents a clever counter to 
conventional notebook 
designs. It solves the 
fundamental problem of 
two-location computing. 
You get to keep your home 
and away files in sync 
because they are the same." 

Tracy LicMider 
ecs UPDATE, 7 / 90 

"Ergo's Brick maintains the 
functionali ty of a desktop 
PC within a small form­
factor. .. the Brick is a real 
performer, consistently 
outperforming both 
Compaq's and IBM's 16 MHz 
SXs on PC Labs computer 
benchmark tests." 

Mall Ross, �
PC Magazine, 9/25/90 �

"The Ergo Brick-that 
delightfully small, full­
featured 386SXrn machine. 
It's almost silent, it's fast... 
a great personal computer 
in every other respect too." 

Bill Machrone, �
PC Magazine, 1/ 15/ 91 �

'The Brick is the first real 
innovation in DOS based 
computers in a long, long 
time." 

Computer Shopper, 
1/ 91 

"The philosophy behind the 
Brick is so obvious that I'm 
surprised that no one has 
thought of it before ...you 
can keep a monitor and a 
keyboard at each work 
location, carrying only the 
computer guts (and your 
own data) between loca­
tions .. .in a world of boring 
and utilitarian PCs, the 
Brick stands out for both its 
elegance and its technologi­
cal sophistication ." 

Stan Miastkowsl?i, 
BYTE, 6/ 90 

THE 

BRICI< �



"The 
Brick is a 

3" x 8" x ,, .. 

"The Brick is first 
class all the way. Its 
appearance and feel 
suggest even higher 
quality than that of 
the Toshiba and 

Compaq.. . This system 

"Using the Brick is a 
pleasure. In fact, several 
things about the Brick are 
terrific. By any standard 
it's a well eq uipped and 
competitively priced 386SX 
desktop; when you add the 

INCLUDES 
16 MHz Intel 386SX 
4 MB RAM (exp to 8 MB)

• 44 MB 28ms hard disk 
.& 2,400 bps modem 
.& 1024 x 768 VGA adapter 

with I MB video RAM 
.& 3.5" floppy/1.44 MB 

• !&-bit half card exp. slot 
.& DOS 3.3 or 4.01 
.& I year warranty 
.& 30 day money back guarantee 

C� OM PUTIN G 

Circle 105 on Inquiry Card. 

simple idea that is beauti­
fully executed, resulting in a 
machine whose time has 
clearly come. You get the 
convenience of a laptop 
with the uncompromising 
performance of 
a desktop." 

Jon Pepper, 
PC Sources, 
11/ 90 

"An ideal 
system for 
those who split 
their working 
time between 
home and 
office ...The 
stylish "black 
granite' and beige cases 
look as if they came straight 
from the pages of a Sharper 
Image catalog." 

PC Week, 9/24/ 90 

One Intercontinental Way 
Peabody MA 01960 

TEL: (508) 535-7510 
FAX: (508) 535-7512 

provides an amazing 
amount of features and 
support for the price." 

Peter Varhol, 
Personal Workstation 
// / 90 

Hi-res video drivers are included for over 25 major applications 
including Windows 3.0. WordPerfect, Ventura, Autocad, Cadkey, 
and Lotus. The Docking Terminal f$349J permits instant hook­
up of all cables and adds another 16-bit 3/4 length slot. 

" ...everyone who sees it 
falls in love with it... 
Recommended." 

Jerry Pournelle, 
BYTE, 1/91 

appeal of its diminutive 
size, it becomes adorable." 

Eric Grevstad, 
Portable Office, 12/ 90 

"The beauty of this 
arrangement is that 
you never have to 
worry about the 
consistency of your 
data files ... you just 
take it all with you." 

Henry 1-ersko-Weiss, 
PC Magazine,3/ 91 

"Only slightly larger 
and heavier than a 
college dictionary, the 

· Brick is a faux-granite­
finished portable CPU that 
explores the middle ground 
between desktop PCs and 
portable computers." 

Fred Paul, 
PC/Computing, 
8/ 90 

Or to receive Information vl11 P'AX, 24 hours, 

CALL t ·800-THE·BRICK 

• Freight Prepaid 

Plus Your Choice of: 

• Windows 3.0 w1lh 
Adobe ATM, Mouse 
or: 

.& � DESQview/386 with QEMM, 
Manifest, Tree86, Cache86 

.& Ali software completely set up. 
Ready to go 

Options: 
.& 104 MB 24ms HO add 5395 
.& 212 MB 16ms HD add $995 
.& 20MHzBrick add $250 
.& � 8 MB total RAM add $396 

• 387SX Coprocessor 
16MHz add $395 
20MHz add $445 

4 � 12" 640 x 480 mono 
VGA monitor & IOI 
keyboard-beige add $2 18 

• 14" 640 x 480 color 
VGA monitor & 101 
keyboard-beige add $464 

.& � Color coordinated VGA 
monitor · keyboard, 
as shown add $195 

• Docking Terminal add $349 

For further Information 
or to request our FREI! Catafog 

CALL TOLL FREE 

1-800-633·19.ZS · 

a; 
<D 
>­
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Seven's aSuccess �
TOM THOMPSON AND OWEN LINDERHOLM 

System 7 .O offers Back in 1984, the Mac was the first microcom­
compatibility, puter to make a windowing operating system 

available to a large audience. Over time, the 
new features, and a Mac OS was enhanced with features such as 

hierarchical menus and 24-bit color. However, future growth path 
certain parts of the interface began to show 
signs of age, and by the late 1980s, some ex­

pert computer users were al ready running into the operating system's 8-megabyte 
memory limit. 

In 1989, Apple announced its successor to the then-current version 6 software: 
System 7.0. It would fix the limitations while providing new capabilities. System 
7 .0 was supposed to be available in about a year, but some delays pushed back the 
launch date. However, Apple was making preparations for System 7.0's arrival: 
The base hardware configuration of the Mac LC and Mac IIsi made these ma­
chines ready for System 7 .0. 

System 7 .0 has finally arrived, and the wait has been well worth it. System 
7 .O's new features make it an upgrade that is as significant for Mac users as Win­
dows 3.0 was for Intel-based microcomputer users. What does System 7 .0 offer, 
and why should you switch to it? Here are a few reasons: 

• A more consistent interface that makes the Mac even easier to use. 
• Compatibility with existing software. Since System 7 .0 is a revision of the 
tried-but-true System 6.0.x, many existing Mac applications, desk accessories 
(DAs), and cdevs continue to work. You can immediately take advantage of its 
high-resolution TrueType outline fonts or peer-to-peer file sharing with no modi­
fication to the software. New interface features will completely change your Mac 
working habits. 
• Old limitations removed. Suitably equipped Macs can run System 7.0 as a 32­
bit operating system, expanding the program address space from 8 MB to l giga­
byte. Virtual memory support-where the contents of inactive portions of RAM 
are swapped out to a hard disk and copied back into RAM as needed-lets you run 
applications that are larger than the computer's physical RAM. 
• Future extensions. While System 7.0 preserves all existing OS calls for com­
patibility, it also augments its capabilities by supplying numerous new calls that 

Jet applications share data and communicate to 
other applications or computers. You '11 be able THE FACTS 
to use off-the-shelf applications that dynami­
cally exchange data with each other and pro­System 7.0 

Personal Upgrade Kit, $99; vide seamless access to remote databases. 
Group Upgrade Kit, $349 

The System 7.0 beta 4 software we saw oc­Apple Computer, Inc. 
cupies eight 800K-byte floppy disks. Its hard­20525 Mariani Ave. 
ware requirements are simple: a Mac Plus orCupertino, CA 95014 

(408) 996-1010 better with 2 MB of RAM and a hard disk 
Circle 1167 on Inquiry Card. drive. The Installer application is an enhanced 

version of the one used since System 6.0.4. It 

automatically identifies the Mac it 's run­
ning on and offers to install the complete 
set of System software, utilitie s, and 
printing services. Installation is just a 
matter of feeding in the Mac disks until 
the job is done. A Network Install appli­
cation lets you install System 7.0 over a 
network. 

Not Just Another Pretty Interface 
After you restart a color Mac, you ' re in 
for a surprise. The Desktop icons are in 
color. We're not talking about the seven 
color shades that you could use to tint 
icons using System 6.0.x. These icons 
sport many different hues, which imparts 
a dramatic three-dimensional effect to 
Desktop objects. 

Similarly, the scroll and titl e bars on 
windows exhibit 3-D fe.itures, much like 
Windows 3.0 or Motif (see the screen 
shot). Naturally, Macs with black-and­
white screens use the old bit-mapped 
icons and window dressing. 

An application icon located on the right 
side of the menu bar hints that you're run­
ning MultiFinder. You have cooperative 
background tasking at all times now (see 
Don Crabb's Macinations column for 
further details). This new Finder has 
taken on additional interface duties be­
sides managing the screen and files, 
while all the tasking switching code has 
been moved into a hidden Process Man­
ager (more on this later). Clicking on the 
application icon presents a pull-down 
menu that lets you pick from a li st of run­
ning applications. 

Returning to the menu bar, a new icon 
next to the application icon resembles a 
balloon. Clicking on this icon gives you 
access to Balloon Help, a built-in context­
sensitive help mechanism. When Bal loon 
Help is enabled, cartoon-style voice bal­
loons appear as you move the mouse over 
the screen. The balloon's tip points to the 
object selected by the mouse, and inside 
the balloon is a briefdescriptive explana­
tion of the object's function. 

Consistency Is the Key 
Apple has rediscovered the value of the 
keyboard: The cursor keys let you navi­
gate around the Desktop, an icon at a time. 
Or, you can type the fir st character of a 
filename or folder name to select an item. 
This closely copies the behavior of the 
ubiquitous Standard File dialog box, and 
it provides a consistent way to select files 
whether you're in an application or at the 
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PCSystems 
Microstreamer• 
v.ilh Cafli/Cab/e/Softwaro 
SCSI and Cipher 

I !!! I 
�~� 
�~� 
GCRCacheTspe • 
v.ilh CaldCab/elSottware 
SCSI and Cipher 

I !!!! I 
�~� 
�~� 
TapeXpress""' 
v.ilh CilldCabla!Sottware 
SCSI andCipher 

3()()()/ 
v.ilh CilrdCabl&'Sottware 
SCSlandlPI 

M 
�~� 
�~� 

9-Track 
Microstreamer" 
SCSI and Cipher 
(16000200 /JP) 

I !!!I 
CacheTape·• 
Cipher 
I16000200 tp) 

I !!!I 
GCRCscheTspe• 
SCSI and Cipher 
(161XJ-6250t;p) 

l•I 

3480 
TspeXpress™ �
SCSI and Cipher �

!E �

3000; �
30001 with Autoloader 
SCSiandfPI 
5. 7Gigabytes!54 MB/min. 

The Complete Solution 
For 9-Track &3480 Tapes 
OnYourPC 

• �Transport data between locations 
regardless ofsystem type 

• Saves the high cost of data 
conversion 

• Flexible, easy to use software 

• �Doubles as a high perfonnance, 
high capacity backup device 

• Superior service and support. 
Cipher offers field service and 
a 1 year factory repair warranty 

• �Cipherproductconnecffvity 
includes: SUN, APOLLO, DEC, 
NCR, AS/400, RISC/6000, 
ALTOS, Motorola 

• Accessories and media 

The choice of the world's leading computer companies 

Circle 66 on Inquiry Card (RESELLERS: 67). 

Cipher Data Products, headquat1ered in 
San Diego, California, is a subsidiary of 
Archive Corporation, the largest independ­
ent tape drive manufacturer in the world. 
Cipher has been a leader in the computer 
tape drive andsubsystem business for the 
past 22 years with over 60 distributors 
worldwide. 

With one ofthe broadestproductlinesin the 
industry, Cipheris theleadingsupplierto the 
largest computer companies in the world. 

For the solution to your interchange and 
backup needs, callAnita or Kim now at 

1-800-4-CIPHER 
(1-800-424-7437) for US Sales, 
Spares & Repairs information, 
for Europe, ca/144-734-775757(UK) 

for Technical Suppot1 information, 
call 1-619-693-7700 
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Desktop. A new Desktop button in the 
Standard File dialog box gives you an 
overview of all the Mac's mounted vol­
umes (i.e., disk drives, floppy disks, and 
servers), and, like the new application 
icon menu, it lets you choose from the list. 

When you view a crowded folder 's con­
tents as text, new visual indicators help 
you sort through the blizzard of names. 
Folder names are prefaced by a right­
pointing arrowhead. Clicking on the ar­
rowhead opens the folder , showing its 
contents as text names indented slightly 
to the right. The arrowhead then points 
downward, indicating that the folder is 
open. This gives you a useful visual hier­
archy of folder directories. 

System 7 .0 handles DAs and cdevs in a 
consistent manner. DAs were formerly 
invoked from the Apple menu, and cdevs 
hid out within the Control Panel DA 's 
window. This made for a confusing inter­
face for novices. DAs and cdevs now be­
have like miniapplications: Double-click­
ing on them launches them. The Apple 
menu can still be used to start DAs, even 
though they aren't part of the System file 
now. Instead, they live in a special Apple 
Menu Item folder. Cdevs are no longer ac­
cessed from the Control Panel DA, but 
from the Finder within their own Control 
Panel folder . This normalizes the Mac in­
terface so that you can access files, launch 
applications, or modify system features 
the same way. 

Easy Changes �
System 7. 0 also simplifies how you cus­�
tomize your system. Adding new fonts or �
DAs to a System 6.0.x file required the �
use ofa Font/DA Mover application. Add­�
ing new sounds meant using either Res­�
Edit, a developer's tool, or third-party �
INITs. Now you simply drag DAs, fonts, �
or sound resource files into the System �
Folder to install them. �

New folders within the System Folder 
organize the population explosion of spe­
cialized files. The previously mentioned 
Apple Menu Item folder places objects on 
the Apple menu and is where DAs are cop­
ied by default. 

The Control Panel folder is where 
cdevs go, and an Extensions folder holds 
the system extensions (e.g., AppleShare, 
printer drivers, and INITs). A Prefer­
ences folder contains al I those preference 
files that applications create to store user 
settings. A Startup folder holds those ap­
plications and DA s that you want 
launched when the Mac starts. 

The System file now lets you add or re­
move certain items easily. Double-click­
ing on it opens a window, displaying all 
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the fonts and sounds. You can add sounds 
and fonts by dragging the files to this Sys­
tem window, or you can remove them by 
dragging the selected objects out of the 
window. However, the System file still 
does its old job of packing essential re­
sources that the Mac OS needs to operate. 
A peek inside the System file with Res­
Edit 2.1 shows dozens of different re­
sources. The System file window lets you 
view and manipulate resources (i.e., 
sounds and fonts) you're likely to change. 

The System file 

now lets you add 

or remove certain 

items easily. 

New on the Menu 
If you go mousing around through the 
Finder menus, you'll discover some new 
items on the File menu: Sharing, Make 
Alias, and Find. The Sharing item lets 
you make a volume or folder available to 
any user on an AppleShare network on a 
peer-to-peer basis. You selectthe object's 
access rights in a window that appears. 
For folders and applications, the icon 
changes to indicate that it's shared. Users 
access these shared objects by connecting 
to them through the Chooser, exactly like 
file servers. 

The Make Alias item lets you create 
and manage your information through the 
use of alias files. An alias file points to 
another Desktop object (e.g., a volume, 
folder, or file). Alias files are treated ex­
actly as if they were the original files, but 
their names are italicized so you can tell 
them apart from the real files. 

The Apple menu is hard-wired to 
launch DAs inside the Apple Menu Items 
folder. The exception is the Control Panel 
"DA," which is actually an alias to the 
Control Panels folder. This implementa­
tion of the Apple menu thus provides you 
with a way to access your most frequently 
used documents , folders , and applica­
tions. Drag any document or application 
(or its alias) to the Apple Menu Items fold­
er, and it immediately appears in the 
Apple menu. Now anything you need is 
only a menu choice away. 

The Find item does just what it says: It 
finds files. It has Boolean search opera­
tions for multiple files and can be set to 
locate files on a particular volume by 
name, kind, or date. 

New Changes Inside 
The changes to System 7.0's graphical 
user interface (GUI) are obvious. How­
ever, there are numerous modifications to 
the Mac OS internally that, while not as 
obvious, are just as significant. First, the 
Desktop file, with all its size and speed 
problems, is gone. All of a file 's bundle 
information (the icon to display and the 
file's creator and type) is collected into a 
Desktop database. 

Unlike the old Desktop file, which re­
tained the icon of every file copied to the 
disk, the Finder updates the database as 
files are added or removed. Files and fold­
ers dragged to the Desktop are stored in a 
hidden Desktop folder , and Trash itself is 
now a folder. 

There are a number of enhancements 
to existing Mac OS managers. The File 
Manager now assigns a file a unique ID 
number. Applications use this ID number 
to locate a file, even when it is moved to a 
new folder or renamed. New File Man­
ager calls perform special file saves (so as 
not to alter the ID number), handle cata­
log searches, and control file access rights 
on foreign file systems, such as Unix vol­
umes. 

The Event Manager's role has been ex­
panded beyond simply dealing with low­
level events such as keystrokes or mouse­
clicks . It helps to handle a new class of 
events called high-level events, which 
transmit commands to other applications. 
Another new event class, OS events, is 
used by the Process Manager and coordi­
nates application switching (suspend/re­
sume events). 

The Resource Manager has new calls 
that enable it to read portions ofa resource 
into memory , edit it, and write it back to 
disk. Formerly, the Resource Manager 
had to read anentire resource-regardless 
of its size-into RAM. 

The new Memory Manager supports 
both 24-and 32-bit addressing modes. All 
applications that are "32-bit clean" (i.e., 
that use all 32 bits ofthe address and don't 
manipulate a memory block's character­
istics directly) will run in the 32-bit mode 
without modification. Only Macs with 
32-bit-clean ROMs (i.e., the llci , Il si , 
and Ilfx) can operate in the 32-bit mode. 
System 7 .0 operates in a 24-bit compati­
bility mode to support older Macs. The 
Memory Manager also supports virtual 
memory on 68030-based Macs or 68020­



Free i860™ Processor and i860/APX Software! 
By now,you've probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™ + i860=4860). 
What you haven't heard is that, 
for a limited time,when you buy 
a 4860 MotherBoard with 8MB of RAM , 
Hauppauge will give youan i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 
Why give you this capability? Because 
you'll enjoy a level of processor perform­
ance never before seen in a PC. Our bet 
is that you'll be so impressed,you'll 
come back for more! 
APC Revolution: In the PC environment, 
the 4860 is a486-based MotherBoard with the new 
EISA 1/0 bus. It runs over 2times faster than 386 com­
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing. This board 
is full ycompatible with DOS,IBM 's OS/2, Novell 
\letware and SCO UNIX. What's more, Hauppauge's 
4860supports up to 64 MBytes of memory withouta 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com­
plex applications,performing up to 25 million floating-
point operations per second.It adds to the power 
of the 486, so you can run rings around ordinary PCs. 

By adapting Intel's APX (Attached Processor Executive) 
software to our 4860 MotherBoard,we've created 
away to exploit the power of the i860 to give 
you practical multiprocessing.In fact,i860/APX 

provides a base for entirely new appli ­
cations made possible by the advent 
of the i860 RISC processor. 
Technical Features: 25 or 33MHZ 
486/ 860· 4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
betweeni486 and i860 processors 
· Socket for optional Intel Turbo Cache 
485™and Weitek 4167·7EISA1/0 
slots· 64-bit expansion slot for 
optional high-speed graphic frame 
buffer· 1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world's highest performing 
microprocessors. So you can have the world's highest 
performing PCs and workstations. 
For more information,call 1-800-443-6284. 

Hauppauge Computer Works, Inc. �
91 Cabot Court �
Hauppauge, NewYork 11788 �H�a�~�'�n�p�a�u�:�e�/�
'lelephone: Sl6-434- l600 �~�t�' �'� ;! �
fa\: 516-434-3198 � ...,.11111iiiiiiiii;;ill•••- .. 
In Europe ( 49) 2161-17063 _. �
In Australia: (7) 262-3122 Al'ailahlc at your local computer dealer. �

See us at PC Expo, Booth 1628 
Trademarks: OS/2: IBM· Intel 386, i486, i860 and "l\Jrbo Cache 485™: Intel Corp.· DOS and Xenix: Microsoft Corp. · 4860, 4860 MotherBoard: Hauppauge 

Circle 133 on Inquiry Card. 
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