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Introducing A486SX System That'll 
Bl4w You Away! 

When you look at the features , performance and price of 
Gateway 2000's new 486SX/25, you might think you're seeing 
an illusion. Not. No Hollywood tricks here. Just Gateway 
2000's uncanny ability to bring you unbelievably good values in 
personal computers. 

We postponed adding a 486SX to our line until the 
price/performance ratio made sense. At $2,395, it makes a lot of 
sense. The 486SX/25 is faster than any 386 machineon the 
market, yet the price is what you'd expect to pay for a 386. And 
you 're getting 486 technology, including an 8K internal cache 
and burst mode. This system is also upgradeable to a 
486DX2/50 if your performance requirements grow. 

25MHz 486SX fl Loaded ' $2,395 
System Highlights: 4MB RAM• 200MB Western Digital' 
IDE hard drive with 64K multi-segmented cache• ATI'" 
Graphics Ultra video • 14" Crystal Scan 1024NI VGA color 
monitor, up to 1024 x768 non-interlaced resolution• eight 
16-bit ISA slots on motherboard, six 16-bit ISA slots available 
in standard configuration • desktop model is standard. 

All Gateway 2000 systems come loaded with two diskettes 
drives, a programmable 124-key AnyKef' keyboard, a 
Microsoft" mouse, MS DOS' 5.0, the new Windows"' 3.1 and 
your choice of one application software option. See our 
advertising insert in BYTE for more information on the best 
buys in the PC industry - from your friends at Gateway 2000. 

8 0 0 5 2 3 2 0 0 0 �
© 1992 Galeway 2000, Inc. All prices arc subjeci 10 change. Prices do no! include shipping. Any Key is 
a irademark or Galeway 2000. Inc. llllel and lniel Inside are irademarksof lniel Corporal ion. All olher 

brands and produei names arc lradcmarks or reg is1crcd 1radcmarks or !heir rcspec!ive companies. 
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INTERACTIVEtJNJX 

From S nSoft. 
While the 80385 qiicro›

processor swept ih the age 
of 32-bit hardware, most 
users have been forced to 
use 16-bit system software. 
Until now. Enter SunSoft, 
with the answer to your 32›
bit question: INTERACTIVE 
UNIX® system software, the fastest growing 32-bit 
software solution for 80X86 computers. And the 
path to the Solarisfi 2.0 distributed computing 
solution with SVR4 for Intel-based systems. 

Hereto ay. 
INTERACTIVE UNIX 3.0 transforms your under›

utilized 386/486 computers into 32-bit, turbo›
charged powerhouses, providing an easy to use, 
multitasking, multiuser environment today-not 
years from today. 

The Path To Solaris 
2.0 With SVR4. 

INTERACTIVE UNIX 
from SunSoft provides a 
path to the future of dis›
tributed computing: Solaris 
2.0. Afuture based on 
SVR4. Multiprocessing. 
Multithreading. The 30 
OPEN LOOKfi graphical 
user interface. An object›

onented environment. Heterogenous networking. 
Afuture that unites the most widely used RISC 
and CISC architectures. And your INTERACTIVE 
UNIX applications will run on Solaris 2.0. 

From Here To There For Only $195! 
We’re making it e.ve.n easier to get from here 

to there. If you purcnase INTERACTIVE UNIX 3.0 
in any of its configurations before June 30, 1992, 
registered users will receive a $195 promotional 
offer for Solaris 2.0 on 80X86 based svstems. So 

productivity, �
call: �
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HOT NEW ZEOS '386 

PC Magazine calls it "the ultimate-power desktop PC'.' 
What will you call your new ZEOS '486 Editors' Choice system? 
Probably the hottest computer you've ever owned! No matter 
how much power you're looking for, ZEOS has it for you. 

ANNOUNCING THREE HOT NEW PROC!ESSOR 
OPTIONS: '486SX-25, '486DX2-50 AND '486DX·SO! 

Go ahead and Pick your Power! ZEOS gives you all the 
options. You can start out by taking a look at the de facto 
desktop power standard, the 386DX-33. Our '386-33 work­
horse is a great entry point for true desktop power computing. 
But if it's a '486 you're after, hang on to your hat! 

Because you're off to a fast start 
with a 486SX-20 or our brand-new 

486SX-25. The 
486SX is like a 
486DX without the 
built-in math co­
processor. It's the 
easiest way to own 
the '486. And forfull 
blown 486DX power, 
why not opt for your 
own Editors' Choice 
system! 

It's the ZEOS 
Editors' Choice 

486DX-33. Quite simply, there is nothing else like it. Go with 
the ZEOS '486 if you want the type of quality, performance 
and value that makes an Editors' Choice machine. And if it's 
50MHz you've been dreaming about, dream no more. 

Because right here, right now, ZEOS gives you the option of 
'486 50MHz power! We're talking power unlike anything you've 
seen before. Take either the ZEOS 486DX2-50 or the 486DX-50. 
Absolutely unbelievable performance! And the price? That's 
what you really won't believe; only a couple hundred dollars 
more than the ZEOS 486-33.Amazing. 

AND THArs JUST FOR STARTERS. 
Because ZEOS combines the high speed upgradable proc­

essorof your choice with some of the fastest DRAM made. Both 



ND '486 SYSTEMS! 

are mounted on your ZEOS system 
board, one of the most advanced in the 
industry. And that's where your new 
system really begins to shine. 

Because to this we add an incredibly 
fast IDE hard drive and genuine Teac® 
floppy drives. We have located the ports 
for these drives right on the mother­
board along with your serial, parallel 
and game ports. The result? Two slots 
are saved giving your new ZEOS sys­
tem a total of eight. All this while others 

ZEOS. Nine 
times Editors' 
Choice. Your 
Best Choice 
as Well! 

st. �
are trying to get you to accept fewer slots. It's part of your 
ZEOS expansion advantage. The slots to expand, how about 
the room? 

This is where ZEOS has performed something akin to magic. 
We call it our SpaceSaver case. Complete with seven drive 
bays (six with the DX-50), this incredible case is actually 
smaller than many cases offering only five drive bays. Plus, 
we've also added a second whisper quiet cooling fan. Why? 
Because the cooler a system runs the longer it will last. Now 
thats ZEOS Value. 

Your new ZEOS system is absolutely loaded with features. 
Like our 300 watt power supply with built-in surge suppression. 
And, every ZEOS system is UL® listed. 

And don't forget you're also receiving 24 Hour a Day Toll Free 
Technical Support, our 30 day Absolute Satisfaction Money 
Back Guarantee, 
Express Parts Re­
placement and more. 

So go ahead. Pick 
your Power, your 
Package, and your 
Price and give us a 
call. Your friendly, 
expert ZEOS Sys­
tems Consultant is 
ready to answer any 
questions you may 
have. Call Now Toll 
Free 800-423-5891. 

Mi.iwil 
\\lllbls 
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DENNIS 
ALL E N 

EDITORIAL �

MAC CLONES �

I
s there room for a Ma,cintosh-clone market? A com­
pany called NuTek in Cupertino, California, thinks 
so. At CeBIT, the world's largest trade show for 
computers in Hannover, Gennany, NuTek quietly in­
troduced what could be the basis of a Mac-clone 

industry. 
What NuTek is selling is a set of three chips with an op­

erating system that the company says lets hardware mak­
ers build Mac IIci-compatible 

The possibility of a systems. In a nutshell, NuTek 
says that its chip set emulates 

Mac-clone market raises the ROM inside the Mac, and, 
when used with NuTek's op­the question of whether erating system , a manufactur­
er can easily build systems that there should be one 
run.Mac software. 

To get around actually clon­
ing the Mac user interface, NuTek incorporated Motif 
as the user interface bundled with its operating system. 
Motif, which is better known in Unix circles, is similar 
enough to the Mac user interface that most folks won ' t 
mind the differences. 

I saw a working system-board prototype, which was 
also designed by NuTek, that used the chip set. The board 
uses a Motorola 68030 CPU chip, and it supports Ap­
ple's NuBus to accommodate add-in cards designed for 
the Mac. NuTek plans to sell the board or just the chip set 
to hardware makers at prices that should result in com­
petitively priced Mac IIci-compatible systems. 

Based on the demonstration alone, it's impossible to 
say whether NuTek has accomplished all that it claimed. 
You can bet that BYTE will find out, though, and you can 
expect to find a story that delves into the technical mat­
ters in our next issue. 

The bigger question for now is whether there ought 
to be a so-called Mac-clone market. That's a particular­
ly tough question for Apple, which has done everything 
it could to block such efforts by dogmatically filing "look­
and-feel" lawsuits. 

The problem for Apple-as surely CEO John Sculley 
must realize-is thatthe installed base of computers run­
ning Mac software has been limited to only what Apple 
sells. I suppose it's nice to have the entire pie to yourself, 
but sometimes that means you will have to settle for a 
smaller pie. 

Think about it this way: If you were a software de­
veloper, would you pour your efforts into developing a 
product for Mac or DOS systems? If you're looking for 
the largest market potential, you'd have to answer in fa­
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vor of DOS. There are simply many more DOS systems 
than Macs. Period. 

The bad news for Mac users is that most of the software 
development occuning right now is not for the Mac-it's 
for DOS and Windows. Sure, much of that software will 
eventually be ported to the Mac, but meanwhile the lead­
ing edge that Apple sold Mac users will evaporate. With­
out that leading-edge appeal, it's unlikely that the Mac 
will prosper, and the Mac will, in effect, become just an­
other Windows machine. 

That's. not bad news just for Mac users, that's really 
bad news for everyone. As computer users and buyers, we 
need alternative solutions. Generally, that's what Apple 
has offered-a viable alternative to DOS systems and 
DOS applications. But as software development efforts 
are lured away from the Mac, Apple's alternative may not 
be so viable. 

Things don ' t have to be that way. If Apple were to 
simply condone a Mac-clone market by licensing its 
technology and stop intimidating smaller companies with 
dubious look-and-feel lawsuits, the tide would tum. A 
number of Asian manufacturers would jump at the chance 
to build Mac-compatible systems. There's also a ready 
market waiting-those who would like to run Mac soft­
ware but are deterred by the relatively high cost of Macs 
and buy PCs instead. 

For Apple, there's money to be made in licensing its 
technology. There's even more money to be made in ex­
panding the Mac market and attracting more software 
developers to write the kind of software that has separated 
the Mac from the PC. There's no money to be made, 
however, if a lack of new software for the Mac sends 
buyers to the PC makers. 

Whether NuTek's chip set is the start of a Mac-clone 
market is uncertain for now. What is certain is that there 
is a definite need for Mac-compatible machines. A lot 
will depend on Apple. Apple staked its reputation in the 
1980s on being an industry maverick. What Apple does 
now will determine its position for the rest of the decade, 
and we'll learn whether Apple wants to be a true indus­
try leader or just part of the herd. 

-Dennis Allen 
Editor in Chief 

(BIX name ''dallen") 







Optical Technology has distinct advantages over the Bernoulli®and 
Syquest'"technology.Since optical drives use laser technology to store 
information there is no chance of head crashes. 3.5'' optical has amuch 
smaller footprint than 5.25" magnetic but holds 40% more data. 

@!mm!Jl'lof optical media is 15 years (shelf life)· that's 3times 
longer than Bernoulli®and Syquest'" magnetic disks. Since the 3.5'' 
cartridges are removable, optical remains the most secure way of storing 
your data into the future. 

I 

D 
• 

111111!11 for 3.5'' optical disks have both ISO and ANSI 
standards to support the technology, while Bernoulli®and Syquest'" 
have none. Each 3.5'' disk can be recognized in any 3.5'' ISO/ANSI 
standard optical drive. 

The Pinnacle Advantage is clear. Pinnacle Micro dominates the optical 
storage industry by offering the largest selection of 3.5" and 5.25" 
optical drives and disk changers. Interface kits are available for MAC, 
SUN, DEC, IBM and compatibles. The Pinnacle. Your next storage system. 
Circle 82 on Inquiry Card (RESELLERS: 83). 
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Bugged by Windows preference for.a competitor's manual that 

includes case histories. The Minitab Hand­
WHY WAIT FOR NT 

I n "Why Wait for NT and Win32?" ANDWJN32? book, a basic statistics text of over 300 
(December 1991 ), Walter Oney men­ pages of statistical analyses and examples, 

tioned that "bugs surfaced in WIN­ ships with every copy ofMinitab sold at 
MEM32." I was wondering what those retail. Also, a number of statistical text­
bugs might be. I called Microsoft, but it books use Minitab in their analyses, as do 
did not acknowledge any bugs in the cur­ specific Minitab supplements to many lead­
rent version ofWINMEM32. ing statistical textbooks. Our records 

I was also wondering about the flat 
model. Oney certainly makes it sound like 
the way to go, but I haven't been able to 
figure out how you can have multiple in­
stances of a flat application. Am I simply 
not thinking hard enough? Or did Oney not 
mention this as a negative of using a flat model? 

Ken Brown 
Battle Ground, WA 

My information on bugs comes from statements made by 
two compiler vendors in public forums. I would expect the 
bugs to lie in the area ofreallocation. The comments 
came from high-level people, and they may have been re­
ferring to problems that surfaced when they tried to use 
WINMEM32. Among these problems are that some appli­
cation programming interfaces require that Global­
Handle (SELECTOROF(ptr)) be valid, and the selector 
returned by WINMEM32 won't have a handle; and regu­
lar Windows interrupt handling won't work for inter­
rupts coming from a 32-bit code segment. 

You 're right that you can't have multiple shared in­
stances ofa flat-model application, because the code has 
linear address pointers to the data. Sharing requires 
either a non/lat data selector (which has its own associ­
ated problems) or d{fferent page tables per instance. My 
feeling , however, is that any application that requires 32­
bit power is so large that you wouldn't want two ofthem 
running at the same time. -Walter Oney 

Ample Waves of Data 

W e appreciate that Minitab was included in Peter 
Wayner's review of statistical software("Ample 

Waves of Data: Five Tools to Help You Stay Afloat," 
January) and would like to provide additional information 
that we believe will be of interest to BYTE readers . 

Wayner states that "if the user interface is one ofthe 
selection criteria you care most about, you should buy a 
Mac or wait for a Windows version." However, release ­
8 ofMinitab, which began shipping last November, has a 
user interface that was designed following Windows 
guidelines. And since it operates under DOS, the user 
doesn't need to change operating systems. We under­
stand that your review was completed prior to this version 
becoming available. 

Wayner says that "large parts of Minitab's manual 
cannot be understood by statistics novices" and states a 

WE WANT TO HEAR FROM YOU . Address correspondence to 
Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458, or send B/Xmai/ clo "editors. " Your letter may be edited 
for length and clarity. 

show that these materials were shipped to 
BYTE. 

Wayner states that, at press time, Mini­
tab had introduced a separate package for 
manufacturers who do quality-control 
analysis. In fact, quality-control capabili­

ties have been included in Minitab since 1989, as is our 
Quality Control and Improvement Supplement, which we 
also shipped to BYTE. 

Finally, we are concerned about the statement "Mac­
based analysts should be wary of using either Minitab or 
Systat with difficult numbers." This could lead some 
readers to mistakenly infer that computations done by 
Minitab's Regress command are suspect. In fact, it is 
very reasonable for a statistical package to warn of insta­
bility and refuse to proceed in some situations. 

One of Wayner's test cases used a response variable 
Y = 1, 2, . . . , 9 and a predictor variable X = 10001, 
10002, . . . , 10009. This problem is unstable in the sense 
that relatively small changes in the input (in the sixth 
significant digit) can result in relatively large changes in 
the estimated intercept and slope (in the second signifi­
cant digit). Thus Minitab will refuse to solve the problem 
unless you use the Tolerance subcommand. 

Elizabeth Edmonston Clark 
Public Relations 

Minitab, Inc. 
State College, PA 

I did not know about the new version ofMinitab, and I 
regret that I did not receive The Minitab Handbook and 
the quality-control supplement. The DOS version with 
the Windows-style user interface sounds like a good 
addition. 

The section on numerical stability did not do justice 
to a topic that has generated thousands ofPh.D. disserta­
tions over the decades, but it did touch on some ofthe 
deeper problems about the way in which statistical pack­
ages deal with numbers. 

My comments about Minitab 's numerical stability are 
based on its conservative approach to ill-conditioned 
problems. The software never made mistakes; it just 
balked at solving some problems. So did SPSS and Systat. 
When the problem was inverted, Minitab, Systat, and 
SPSS changed their minds and sailed through the problem 
without complaint. This is because most statistical pack­
ages look at only ha(fofthe numerical stability ofa prob­
lem. Several ofthe other packages got the right answers 
in both formulations. Neither Minitab nor any other pack­
age presented wrong answers. 

When I did the review, I didn't have access to any 
source code or any details ofthe implementation, so I was 
forced to view the software as a black box. (Users will 
have the same problem.) I decided that the best software 
was the software that presented the right answers as 

14 BYTE • MAY 1992 









LETTERS�-
often as possible and didn’t balk at solving a problem 
unless it had to. Software designed this way is more 
usable, and that’s why /liked SAS. It warned about po›
tential problems and went on to present the correct 
answer. This is the best ofboth worlds. Minitab was 
more conservative.-Peter Wayner 

Lee Out of Control 

0 n reading Leonard Lee’s "Computers Out of Con›
trol" (February), my first reaction is to fear his rec- • 

ommendations. They scare me! Progress in software en›
gineering cannot exist without innovation, and innovation 
cannot exist without an open and creative atmosphere 
within which to experiment. Such an atmosphere cannot, 
however, exist with Lee’s proposals. 

What would the state of the art be if it had been regu›
lated just 10 or 20 years ago? How many advances would 
have been lost? Would we just now be hailing software 
such as DOS 1.0 as the ultimate in programming? 

Lee points out various examples of software failure 
but ignores the merits of the same programs. How many 
Scud missiles would have gotten through without the 
[Patriot Missile System] software? How often would 
phone service be disrupted if operators had to manually 
oversee those same 12 million calls? 

The truth is that no human being is error-free-even 
software engineers make mistakes. What is needed is not 
alarmism. The sky is not falling. Better and more ex›
tensive verification should be mandated for all software 
that involves humans. But don’t shackle the engineers 
unless you prefer to live in the dark. 

Scott Huntwork 
San Bernardino, CA 

Overhyped on Multimedia 

I am a novice to the computer world, but not tJ current 
digital technology-I’ve run a recording facility for 15 

years. I am writing to you about the chaos surrounding 
the overhyped and underdeveloped multimedia standard. 
After spending a small fortune on hardware and soft›
ware in the last year, I’ve come to the conclusion that the 
industry consists of a bunch of idiots. 

The technology is there, so why do companies set 
such low standards for audiovisual applications and mis›
lead buyers time and time again? I bought a sound board 
that specifically states 44.1-kHz sampling rates and 
stereo, only to find that it samples at 44. l kHz in mono 
but at 22 kHz in stereo. To boot, it wasn’t 16-bit, but 8›
bit sampling, which sounds like a 1960 pocket radio. 

Where are the Windows extensions? What about the 
people out there who have video-capture boards, se›
quencer software, MIDI cards, and high-end animation 
packages and need to combine them all for presentation 
purposes and video projects? It seems that multimedia 
is just another way to push expensive software and hard›
ware on the public with no interactivity other than to 
watch somebody ’s creations. 

What about people like me who create for a living? 
Do I need an expensive read-only CD-ROM drive when I 
own digital mega decks and produce CDs for the music 
market? The answer is no. Many of my associates feel the 

same way, that multimedia is just another ploy for a 
quick buck and that companies have no intention of creat›
ing a true interactive platform. 

Multimedia also means to create, and interactive 
doesn’t mean just clicking a mouse button. 

Richard Spychaj 
Metuchen, NJ 

Windows 3.1 Chaos 

I �want to thank Jerry Pournelle for his January col›�
umn. I run Windows 3 .0 with QEMM and Norton �

Desktop. I will think long and hard before attempting to �
install the Windows 3 .1 upgrade. I will back up every›�
thing and cross all my fingers and toes! �

David A. DeVere 
Pittsburgh, PA 

I’m still using Windows under Desqview; DOS applica›
tions lock up Windows at random intervals on my system. 
No one seems to know why.-Jerry Pournelle 

J erry Pournelle ’ s Windows 3.0 "configuration tribu›
lations" could have been partly solved by restoring 

Windows from the WORM drive, rather than installing 
it from scratch. Here’s another suggestion: Simply use a 
compression utility like PKZip to compress Windows 
directories into files on another logical drive. My Win›
dows directory is in D. I create E: \Wand E: \ W\S 

• and then use PKZip to compress all the files in D: \Win›
dows into E: \ W\ W.ZIP. The files in the D: \Win›
dows\System directory go in E: \ W\S\S.ZIP. Having 
all the files compressed into a single file makes them 
invisible to the Windows installation program and makes 
recovering them easy. 

I also have a batch file that I run before shutting down 
my computer that updates important files that have re›
cently changed (e.g., PKZIP -u E: \E \ W _IMPORT 
D:\ WINDOWS\*.PIF D: \ WINDOWS\*.INI, and so 
on). Rather than updating the large E: \ W\ W.ZIP file, 
I prefer to use the smaller E: \ W\ W_IMPORT.ZIP file. 
This is not a substitute for a separate media backup, but 
at least this method makes recovering Windows and other 
changed files easier. 

Dave Vales 
Moscow, ID 

Alas, that WORM drive is connected to a different ma›�
chine. But, ofcourse, you ’re right. -Jerry Pournelle �

FIXES �-�
� In "File Servers Face Off" (February), Tangent’s �
Multi-Server included four 330-MB SCSI hard drives; �
the features table listed four 165-MB SCSI drives. �
�The price for Intel’s Net Satisfaxtion products in›�
cluded in "The 1991 BYTE Awards" (January) is incor›�
rect. The Net Satisfaxtion server software sells for �
$799. The Net Satisfaxtion fax board for the PC is $499. �
We regret the error. � �
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Behold the new ToshibaT4400SX 

notebook-the first 486SX computer 
to off er all the power and performance 
of a desktop computer while freeing 
you from the tyranny of the nearest 
electrical outlet. 

For starters, the T4400SX offers 
a 25 MHz 486SX microprocessor with 

SK internal cache, 
upgradable to a 
full 486DX. Plus 
an SO MB hard 
drive and stan-

You can use our credi card- dard 2 MB RAM, 
sized memory modules to expandable to 
expand standard2MB RAM 
tolOMBforaddedspeedand 10 MB. 
multi-tasking capabilities. The T4400SX 
is the only notebook computer that 
offers a high-speed Gas Plasma screen, 
which means no mouse blur. And its 
100:1 contrast ratio delivers seven times 
the contrast of a typical LCD display. 

Or ifyou prefer, you can choose 
our 9.5"diagonal LCD display, the most 
state-of-the-art LCD available, with 
uncompromising clarity from the black 
and white ultra thin screen. 

Both off er a 640 x 480 VGA high­
resolution display as well as the graphic 
versatility of 16 gray scales · 
for the gas plasma screen 
and 64 gray scales for the 
LCD screen. - ..., ›

The Nickel Cadmium bat­
tery provides more than three 
hours of computing power. Our 
AutoResume feature allows 
you to shut down and start up 
precisely where you left off. 

And for added expandability and 
connectivity, there are built-in parallel, 
serial, video, keypad/board, mouse 
and bus expansion ports. There's even 

Ifyou choose the 
95" diagonal LCD 
display, youj;etthe 
versatility of 64 
gray scales as well 
as high-resolution 
64Dx 480 VGA on 
the black and white 
ultra thin screen. 

a dedicated modem slot for an optional 
internal cellular-ready, 9600 bps fax or 
standard modem. 

All that in an ultra-strong 11.7"Wx 
8.3" Ox 2.2" H carbon fiber-reinforced 
case weighing only 7.25 lbs that fits into 
half a brief case. 

Ifyou'd like to know more about the 
T4400SX notebook computer, or any 

On those occruion: 
when you’re actu›I�ally at your desk, 
you can plug your 
T4400SX into 

all standard 
desktop hard›
ware connec›
tions and ex›
pandability. 

of our full line of Toshiba portables, call 
us at 1-800-457-7777. 

We'll send you information that 
can lead to only one conclusion about 
desktop computers: 

Going. Going. Gone. 

In Touch with Tomorrow 

TOSHIBA �

Circle 112 on Inquiry Card. 
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Microprocessors Start to Eclipse the Mainframe NANO BYTES 

Recent breakthroughs and announcements on several fronts make it clear that the 
future of computing-at all levels-lies in microprocessors. The reason has 

At the International Solid-State Cir›more to do with physics than markets. Computers are now so fast that their per›
cuits Conferense, the long-awaited formance bottleneck is the speed at which signals pass on and off chips. It is sim› SP ARC Viking presentation gener›

ply not possible to build faster machines unless the delays inherent in intercon› ated less interest than DEC’s an›
nections between components are reduced. The solution is to cram everything onto nouncements did. This was unfor›
one chip. tunate because Viking will let 

This fact was highlighted at this year’s International Solid-State Circuits Conference SPARC reposition itself as a per›
session on emerging microprocessors, where details were disclosed about five daz› formance-oriented architecture. 
zling new designs. The revelations gave rhyme and reason to Cray Research’s re› The chip, codeveloped by Sun Mi›

crosystems and Texas Instruments, cent announcement that it had licensed two RISC-chip designs: the SPARC processor 
has a fast integrated FPU andpioneered by Sun Microsystems and a newcomer, the Alpha chip from DEC. Cray 
achieves a considerable degree ofplans to use the Alpha RISC processor in its first-generation, massively parallel pro›
superscalar ability. Under best-case 

cessing system, to be delivered in 1993. Also, NEC has developed a multipro› conditions, the CPU can execute 3 
cessing version of the R4000 RISC processor designed by Mips. The SO-MHz part ’ instructions per cycle, the compa›
includes cache-coherence circuitry. A four-processor system, scheduled to ship in nies said. At the maximum clock 
May, is estimated to have a performance of 23S SPECmarks, claims NEC. rate of 40 MHz, this suggests peak 

Grabbing the limelight at ISSCC was DEC, which discussed a new l 00-MHz, SO­ performance of 120 MIPS. D 
SPECmark version of the VAX processor-a complex instruction-set computer 
(CISC) chip-and the new Alpha RISC chip, slated to operate at speeds of up to 200 IBM is creating a new supercom›

puting laboratory dedicated to de›MHz. Texas Instruments and Sun talked about their new superscalar implementa›
veloping a family of highly paral›tion of SPARC, code-named Viking. Fujitsu revealed a 290-MFLOPS single-chip 
lel supercomputers based on IBM supercomputer, and Hitachi disclosed a microprocessor with a reported perfor›
technology. The company says that 

mance of 1000 MIPS. Neither of the Japanese offerings is a commercial product yet, the Highly Parallel Supercomput›
but both of DEC’s chips and the Viking are targeted to ship this year. ing Systems Laboratory (Kingston, 

With performance levels this high, it’s no wonder that some analysts question the NY) will design, develop, and de›�
longevity of the Intel 80x86 and Motorola 680x0 architectures. As DEC’s boosting liver a series of parallel supercom›�
of VAX makes clear, there’s life left in CISC chips. Intel has hinted that its antic› puting systems that use multiple �
ipated PS chip could offer a performance of 100 MIPS. But even Intel’s PS super› RISC processors running AIX. Sci›�
scalar chip includes a large amount of RISC in its design. And the P6, expected to entists and engineers will be able to �

use the systems to solve complex �be announced late in 1993, reportedly continues the trend with even more of the space 
problems in financial modeling, on the chip devoted to RISC implementations. Whether it’s CISC, RISC, or some 
long-range weather forecasting, geo›combination of both, don’t discount developments from any quarter. 
physical modeling, and other appli›

- Trevor Marshall and Rick Cook cations. Information regarding the 
delivery of the first low-end HP SSL 

.products is expected to be an›
Using a number of nounced later this year. D 
robots, DEC em­
ployees manufac­

Motorola isn’t abandoning its 68000
ture the first of the line of processors in the face of thecompany's new 

RISC challenge, but the next major 
microprocessor member of the family after the
chips at a facility 68040 won’t be the 68050; it will 
in Hudson, Mas­ be the 68060. Motorola is keeping
sachusetts. The mum on features, except to say that 
company also the chip will represent a major per›plans to make formance improvement over the
these chips in 68040. One logical deduction is thatSouth Queensfer­ it will feature a much wider inter›
ry, Scotland, start­ nal bus, perhaps 128 bits. D 
ing this month. 
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eryone else has 
s. 

these pieces always work together with peak prec1s1on. � The 

PowerMate SX/20i and 386/33i .also have 800 x 600 SuperVGA resolu›

tion that can expand to 1024 x 768 with 256 colors. Our proprietary 

LOWEST FIGURE: �
FASTEST VIDEO PERFORMANCE �

1 2 3 �

lmageSync� technology which 

automatically produces flicker-free 

graphics when used with NEC’s new 

MultiSyncfi FG"’ series monitors. 

SIMM sockets for easy and afford›

able memory upgradability. And 

FLASH-ROM for simple BIOS 

maintenance via diskette or net›

work. � Even their modular 
design will impress you. It gives 

you easy access, so maintenance is 

effortless. For instance, to open the 

chassis, just tum the plastic thumb 

screw and the cover opens up 

instantly. � But what may just be 

the best part of the Image Series 
PC Magazine Labs (5.0) h h’ • 
Video Performance Test: Direct Screen Access as not mg to do with the comput›
ers. And everything to do with the price. � Never before has so little gotten you so 

much. � If you’d like more information on our local video bus, or any of the Image 
Series personal computers (as if there isn’t enough information in this ad), call us at 

1-800-NEC-INFO or NEC FastFacts, at 1-800-366-0476, # IMAGE ( 46243). For 

those of you in Canada, call 1-800-343-4418. � Because if you miss our bus, you 

might not see another 

for a very long time. 

Because . is the way you want to go. NEc 
Test performed by �
Computer Market Research, Ltd. �

Circle 72 on Inquiry Card. 
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Alpha Not Just a Chip: It's the Future of DEC 

Alpha is more than a chip for DEC: It is are now under way. The company says 
the name of the company’s strategy that it will license development and pro›

for the next 25 years-a strategy that may duction rights to the architecture to other 
be closely tied to Microsoft’s 32-bit Win› companies. 
dows NT (New Technology) operating The first version of the chip, to ship in 
system. Alpha encompasses a 64-bit RISC July for $1559 each in quantities of 1000, 
architecture, a single-chip processor, and offers 150-MHz performance, a physical 
a family of systems, technologies, and ser› address space of 16 gigabytes, and an ex›
vices. DEC is targeting Alpha at all sectors ternal-cache interface that supports caches 
of the marketplace, from single-chip mi› of up to 8 MB. At press time, DEC and 
crocontrollers to mainframes. DEC’s mi› Microsoft admitted that they are engaged 
gration strategy is that Alpha is not opti› in serious discussions to supply Windows 
mized for any specific operating system; NT to Alpha. 
ports of VMS and OSF /1 to the Alpha chip -D. L. Andrews 

DEC's Dilemma: Progress Without 
Burning Bridges 

At the International Solid-State Circuits to the top of the package is a large copper 
Conference, DEC discussed two new heat sink. A 400-MHz oscillator, divided 

chips that are not targeted at the worksta› down to provide a four-phase 100-MHz 
tion marketplace-at least, not for now. clock speed, feeds the chip. 
In fact , the chips’ exceptional performance The Alpha processor is housed in a 
raises a difficult problem for DEC: how huge 431-pin PGA package (three times 
to introduce new technologies without de› the size of an Intel 486) and uses 30 W 
stroying the company’s core minicam- . of power at 200 MHz. One amazing fact 
puter business. Systems built around these about these new designs is how much 
new chips could undermine DEC’s cur› power they dissipate . The 100-MHz VAX 
rent models, so, for now, DEC will use chip will reportedly have a total capaci›
the chips only in high-end machines. tance of 3200 pF. To achieve 300-ps in›

The 50-SPECmark VAX chip is faster ternal-clock distribution requires a huge 
than today’s multiprocessor VAX 6000/ current of 43 A. By comparison, typical 
610 minicomputer, which is rated at 40.5 microprocessors deal in milliamperes and 
SPECmarks. The 0.75-micron, 3.3-V microamperes. The Alpha clock circuit›
CMOS technology used in the chip allows ry delivers enough peak power to run a 
1.3 million transistors to be integrated into 100-W lamp 200 million times a second. �
a space measuring 1.62 by 1.46 cm square. So don’t expect Alpha and VAX note›�
Housed in a 339-pin PGA package, the books for a while. �
chip dissipates 18 W; permanently attached - Trevor Marshall �

Microsoft Licenses Fractal Technology 

M icrosoft’s Multimedia Publi shing recognizable. At 50 to 1, which is still sig›
Group has licensed image-compres› nificant compression, you get a dist01tion›

sion technology from Iterated Systems free image, according to Iterated’s vice 
(Norcross, GA), says Dr. Alan Sloan, co› president of marketing and sales Jan Ozer. 
president of Iterated. The technology, "At 30-to- l compression, your image is 
based on fractal geometry, can reportedly pretty much indistinguishable from the 
compress images so that a CD-ROM can original," he said. Ozer says that for mul›
hold up to 75 times more than its normal timedia, where the quality is important, 
capacity of about 650 MB of data. compression ratios ranging from 30-to- l to 

Iterated supplies an image-compression 50-to- l are the most desirable. 
board containing eight application-spe› Iterated has been working on fractal 
cific !Cs used for compression; on the user image compression since 1987. In fact, 
side, decompression can be performed in Sloan and copresident Michael Barnsley 
software with some performance penalty. wrote about the technique in the January 

Using Iterated’s compression, a com› 1988 BYTE. 
pression ratio of about 75 to 1 is suitable -Andy Reinhardt and 
for archiving images, where images are D. L. Andrews 
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In a deal that no doubt made Ad›
vanced Computing Environment 
members sit up and take notice, Sil›
icon Graphics, Inc., and Mips Com›
puter Systems are expected to fi›
nalize next month a definitive 
merger agreement that will result in 
a company with annual sales ap›
proaching $1 billion, with owner›
ship of roughly 76.5 percent by for›
mer SG I shareholders and 23 .5 
percent by former Mips sharehold›
ers. The charter of a new wholly 
owned SGI subsidiary called Mips 
Technologies will be to oversee and 
1 icense the M ips processor archi›
tecture. SGI vows to continue sell›
ing Mips chips as a "vendor-neu›
tral" RISC platform for ACE/ARC 
and other systems. SGI president 
Ed McCracken said that other ACE 
partners, including DEC, Compaq, 
and Microsoft, approved the deal. 
But Mips may have a hard time 
maintaining an "open" image when 
one of its largest customers owns it. 
With Microsoft and DEC in bed 
over Alpha, ACE could be dead as a 
doornail.D 

Hewlett-Packard says that it will be›
gin shipping later this year systems 
that use a new single-chip imple›
mentation of its Precision Architec›
ture-RISC processor, the PA-RISC 
7100 . The chip is expected to 
achieve a rating of more than 120 
SPECmarks. The PA-RISC 7100, 
which HP says is compatible with 
previous PA-RISC-based systems, 
will operate at frequencies of up to 
100 MHz. D 

Apple and IBM have appointed 
Joseph M. Guglielmi as chairman 
and CEO and Edward W. Birss 
as chief operating officer of Tali›
gent, the joint venture that will de›
velop system software for RISC›
class machines. Guglielmi left his 
position as IBM vice president and 
general manager, marketing and 
business development, Personal Sys›
tems. Birss was Apple’s senior vice 
president and general manager of 
the Object-based Systems Division 
that produced the Pink operating 
system. D 
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New VIM Standard Holds Promise for 
Workgroup Computing 

A n unusual group of partners-Apple, 
Borland, Lotus, and Novell-have 

agreed to form a messaging standard that 
could make it easier for developers to write 
multiplatform, workgroup-computing ap­
plications. The standard will provide a pro­
tocol for passing messages between sys­
tems and over networks. It takes the form 
of an application programming interface 
for developers to use when trying to in­
terface E-mail and other message services 
into applications. 

Applications now require separate in­
terface code for each of the many mes­
saging standards available. This is a 
tremendous amount of work. The new 
specification, called Vendor-Independent 
Messaging (VIM), has its roots in a simi-

Jar, but less feature-rich, specification 
called Open Messaging Interface (OMI) 
that Lotus announced last September. 

Since the OMI announcement, the four 
companies participating in the VIM an­
nouncement have been working on ex­
panding the specification to suit the needs 
of a wide range of applications and sys­
tem-software vendors. Gursharan Sidhu, 
technical director of collaborative systems 
development at Apple and chairman of the 
VIM Steering Group, said that the VIM 
specification has nothing to do with the 
message-transport mechanism and is only 
intended to provide a way for applications 
to add messaging capabilities without hav­
ing to deal with different interfaces. 

-Owen Linderholm 

Apple to Modulate Its System Software 

Apple recently unveiled a broad rurny of 
new system-software technologies that 

the company expects will serve as foun­
dational enhancements to the current core 
Mac OS. Expected to become available 
over the next two years, these new tech­
nologies will refine and extend System 
7 .O's software technology to apply it to 
new uses, including pen input and speech 
recognition. 

According to Apple, the new function­
ality will let the company capitalize on 
customer demand for smaller, lighter prod­
ucts that are highly mobile. Among the 
announcements were details that the Open 
Collaboration Environment, a suite of pro­
gramming interfaces and services that ex­
tend and complement the Interapplication 
Communication architecture, will include 
messaging, mail, directory, authentica­
tion, privacy, and digital-signature ser­
vices. The interfaces are designed to per­
mit easy third-party incorporation of 
existing and emerging messaging and di­
rectory technologies. 

Apple said that future versions of its 
system software may evolve to support 
interfaces for pen input, a technology the 
company calls Rosetta, or the speech­
recognition software recently shown in 
the U.S. and Japan under the name of 
Casper. Casper converts any speaker's 
verbal commands into actions on the Mac. 
It recognizes speech, parses it, and then 
turns it into a string of Apple event com­
mands. Unfortunately, this technology is 
not yet ready for prime time: The sue­
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cessful recognition level during a demon­
stration was at best around 40 percent, 
and for complex commands, it was about 
I 0 percent. 

On a positive note, Apple's work in re­
structuring the architecture of System 7.0 
is closer to seeing the light of day as a re­
leased product than is Casper or Rosetta. 
Extensions to System 7.0 will appear as 
software modules that users or develop­
ers can choose to add to System 7 .0, if 
they wish. At periodic intervals, Apple 
will reintegrate some of these modules into 
the overall system and issue a new refer­
ence release of the full operating system. 

For developers, the modular aspect is 
good. It will eliminate the onslaught of 
7.x.x.x.x revisions each time a new ma­
chine is introduced, allowing the base op­
erating system to remain stable. For users, 
the modular approach should keep memory 
requirements down. If you're not using a 
new imaging architecture, you don't put 
it in, and it doesn ' t consume memory. But 
the modular model could add significant 
drama to the life of someone in technical 
support. Company representatives on the 
receiving end of help-line telephone calls 
will need to know what each individual 
user has installed on a machine. A Con­
trol Panel that provides this information 
to the user would be a big help here. The 
company needs to implement a way to 
handle inevitable user woes that will re­
sult from weird modular mixes. • 

-Owen Linderholm, Larry Loeb, 
and Tom Thompson 

NANO BYTES 

Terry Rogers, vice president and 
general manager of Lotus's Com­
munications Products Division, de­
scribed the separate code issue 

where develop­
ers are required 
to create inter­
face code for 
multiple mes­
saging stan­
dards as "one of 
the main in­
hibitors to the 
growth of work­
group comput­
ing." A version 

of Lotus Notes supporting the Ven­
dor-Independent Messaging ap_­
plication programming interface 
should be available before the end of 
September, Rogers said, while Lotus 
Notes 3.0, with support for work­
flow automation, should ship with­
in 15 months. Rogers also said a 
version of cc:Mail supporting VIM 
should be released in June. D 

At the System Software Forum, Ap­
ple demonstrated an open scripting 
environment that will give cus­
tomers a choice of scripting tools. 
These tools will work across different 
off-the-shelf software products. D 

The same week that Apple showed 
its open scripting environment in 
Napa Valley, UserLand Software 
(Palo Alto, CA) and Aldus jointly 
released a free UserLand Frontier 
1.0 installation file that lets 
scriptwriters drive Aldus PageMak­
er 4.2 and sample Frontier scripts 
and PageMaker templates that illus­
trate how you can automate Page­
Maker using Frontier. D 

Apple plans on releasing System 7.0 
extensions over the next two years 
that will help bridge the gap be­
tween QuickDraw and PostScript 
graphical output. Many Toolbox 
routines will have to program 
PostScript output themselves, but 
with El Kabong, the code name for 
the project, the application code will 
be reduced considerably. Screen/ 
printed output will be faster and 
more consistent. • 
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type of problem with a tech›
nique called data-change au­
diting. With this scheme, each 
change to the disk is recorded in 
an audit buffer. 

The audit buffer is main›
tained by the system on a re›
served partition on the hard 
disk. When disk write requests 
are passed through the BIOS, 
the FTSA PC updates both the 
data area and the audit list. You 
manage the audit buffer with a 
comprehensive utility package 
that is called ADS. 

When any error occurs, you 
can use rollback to go to a 
known state. Rollback undoes 
the changes made to the disk; 
you just go back to a point be›
fore the data was corrupted. To 
help you keep track of the key 
points in the audit buffer, ADS 
lets you write markers (includ›
ing comments) to the buffer. 

Naturally, all this data protection takes 
a noticeable toll on available storage. With 
both auditing and mirroring in place, I had 
only 80 MB to use within the 120-MB pair 
of drives. 

Power Control and Monitoring 
The FTSA PC guards against total power 
loss with a built-in uninterruptible power 
supply. But the FTSA PC’s design also 
recognizes that more subtle power varia›
tions can cause serious damage to system 
components. The power management sys›
tem ensures not just power, but clean pow›
er, for every component in the system. 

The DC components draw their power 
from one of three possible sources: two 
redundant power supplies and a backup 
battery. The power supplies may be hot›
swapped, and they too are designed for 
easy replacement. When any failure in the 
power system occurs-from the loss of a 
single power-supply component to the loss 
of both power supplies to the loss of ex›
ternal power-the power subsystem 
switches to one of its backup sources. 

The power-control system monitors 
voltages on the system bus and adjusts 
power to match varying component loads 
as required. It dynamically adjusts to 
changes in external power. 

There is no big red mechanical power 
switch on the FTSA PC. When you tum 
the front-panel keylock to the off position, 
you are actually launching a system shut-

The diagnostic coprocessor monitors the bus, drives the 
front-panel display, and provides an inte1face between the 
power-control module (behind the diagnostic card) and 
the rest of the system. 

down script that flushes the cache and 
buffers before removing power from the 
system. This script runs on any shutdown, 
whether you tum the switch or power fails 
and the battery becomes exhausted. You 
can add additional commands to the shut›
down script for your own application. 

Reliable and Quick 
A processor, system RAM, and a RAM 
cache are included on a card that mounts 
on a passive backplane. Texas Microsys›
tems offers three CPU card configurations: 
386SX, 386DX, and 486DX. 

I tested an FTSA PC with a 25-MHz 
386 processor, 4 MB of RAM, and a 64›
KB cache. Although high performance is 
hardly this tank-like system’s claim to 
fame, the FTSA PC held its own against 
more traditional, performance-oriented de›
signs. On BYTE’s low-level proces›
sor/memory benchmarks, the FTSA PC 
earned a 0.60 index, making it about 25 
percent faster than the Compaq Deskpro 
386/25e. 

Although pure computing speed was 
unaffected by the company’s emphasis on 
fault tolerance, disk performance lagged. 
D1ive minoring and audit-log maintenance 
tack a hefty overhead on to disk accesses. 
With ADS, you can choose your perfor›
mance/safety trade-off by enabling or dis›
abling the disk cache and selecting the 
cache write policy. Even in its fastest con›
figuration (with a write-back cache), the 

FTSA PC scored only 0.49 on 
our disk benchmarks, slightly 
better than half the speed of 
the Deskpro 386/25e. 

Who Needs It? 
The FTSA PC is a compre›
hensive system designed from 
the ground up for fault toler›
ance. The preproduction unit 
that I looked at was still in a 
process of rapid revision, with 
upgrades occurring every few 
weeks. Just the same, it was in 
good shape. 

This is not a machine for 
everyone. At over $8000 for a 
25-MHz 386 system, the 
FTSA PC will appeal only to 
the few to whom system fail›
ure is intolerable. These few 
include those with downsize 
applications, as you’d expect. 
This group also includes those 
who have migrated business›

critical paper-based systems, based on se›
cure file storage, to single PCs. 

It’s the second group, the "upsizers," 
that will find the FTSA PC most indis›
pensable. The system’s BIOS-based de›
sign provides integration of fault-tolerant 
features at a ve1y low level, but its reliance 
on operating systems and applications that 
use BIOS access will dull its appeal for 
those running downsize applications on 
NetWare, OS/2, and PC Unix networks. 

For mission-critical single-user DOS 
applications, the FTSA PC is the perfect 
solution. This type of application may form 
only a small part of the PC universe, but 
the FTSA PC fills its niche admirably. � 

Steve Apiki is a BYTE technical editor 1vith 
a B.S.E.E. from Rensselaer Polytechnic 
Institute. You can contact him 011 BIX as 
"apiki." 

THE FACTS 

FTSA PC 
$8075 

Texas Microsystems, Inc. �
I 0618 Rackley Rd. �
Houston, TX 77099 �
(713) 933-8050 �
fax: (713) 933-1029 �
Circle 1199 on Inquiry Card. 
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Here’s what you will learn: 

� Extensions common to C++ �
and ANSI C �

� C++ Language Extensions 
� Inheritance 
� Overloaded and Inline Functions 
� Operator Overloading 
� Constructors and Destructors 
� Data Abstraction and C++ Support 
� Class Member Functions 
� Initialization ofUser Defined Types 
� Arrays of TYpes and Static Members 
� Operator Overloading of �

User Defined TYpes �
� Friends, Members and Conversions 
� Encapsulation 
� Parameterized TYpes 
� User Defined Dynamic Memory �

Allocation �
� C++ Stream Input and Output 
� Object Oriented Programming 
� C++ and Polymorphism 
� Virtual Functions 
� C++ Input/Output Buffering 

Learn it all. Easily. 
Here’s the easy way to be›�
come a productive C++ �
programmer quickly. At the �
office or at home. Thirty-two �
lessons, presented on six video casset›�
tes, take any competent Cprogram›�
mer to a higher realm of productivity. �
This course is not a shortcut, but a �
thorough tutorial on all the language �
extensions contained in C++. �

Acomplete education 
for only $249. 
Regardless of the compiler or hard›
ware you use for programming, you’ll 
gain full understanding as you pro›
gress through the course in your 
spare time, at your own pace. It 
guides you through carefully crafted 
exercises both on video and on your 

antec 
presents the 
comprehensive�
C++video 
tr • • �

� Six videos with 32 lessons 
� Atutorial disk 
�A 221-page workbook 

The 90’s call for increased productivi›
ty.All the skills you need to gain it are 
at your fingertips with the most com›
prehensive video course available 
anywhere. 

Gary Ray of PC f#Jek called this 
course "An excellent bargain." So will 
you. Ifyou don’t agree, just send it 
back within 60 days for a refund! Like 
all Symantec products, it comes with 
a no-questions-asked guarantee of 
satisfaction. 

course �

You get: 

Add a compiler �
and save $500! �
Take advantage of our 
special package offer and 
buy the course plus the 

award-winning Zortech’" C++ for Win›
dows, DOS &OS/2 compiler for an ad›
ditional $199 (a $699 value). It’s the 
best value you’ll find on your ticket to 
the future. 

Order the course today and become a 
productive C++ programmer within 
weeks. Visa, MC and AmEx accepted. 
No COD’s. Offer valid in US and Can›
ada. Add $8.00 shipping and handling 
per unit and tax where applicable. 

SYMANTEC. �
PC with the enclosed tutorial disk. 

Zortcch and Symantec are trademarksof Symantec Corporation. 
' l!lD2 Symantec Corporation. All rights reserved. 1-800-228-4122 ext. 824 ms 
Circle 125 on Inquiry Card . 



NEWS �
FIRST IMPRESSIONS �

Cyrix’s 486 �
in 386 Clothing �

STEVE APIKI 

Cyrix introduces its � Cyrix 's Cx486 series marks the first introduction 
of a 486-compatible processor not manufac­

own 486 processor› tured by Intel. The announcement was not com­
pletely unexpected; Cyrix has been successful inand delivers it in a 386• 
its cloning of Intel's coprocessor line, and the 

pin-compatible package company was known to be developing a 386 of 
its own. But Cyrix has gone one better by de­

livering a processor family with near-486 performance as replacements in 386 de­
signs. 

There are two processors in the series: the Cx486SLC, a 486SX compatible with 
a 16-bit external data bus that will fit existing 386SX designs, and an as-yet-unnamed 
full 32-bit 486SX compatible that will be pin-compatible with Intel's 386DX. Al­
though pin-compatible with earlier generations, these units are not end-user upgrades. 
System vendors will need to make some (mostly trivial) modifications to existing 
386 board designs to take full advantage of the Cx486s. Cy1ix is keeping its customer 
list confidential but claims that "nine of the top 12" system manufacturers are 
working on Cx486 designs. 

Both microprocessors are binary-compatible with the 486SX. They run the full 
486SX instruction set, but they include only a I-KB on-chip cache, versus the 8-KB 
on-chip cache of the 486SX. Like the 486SX, neither Cyrix processor includes an 
on-chip FPU, but the Cx486s work with 387 and 387SX coprocessors and don't re­
quire a 487SX. Each Cyrix pro­
cessor is designed for low power 
consumption and includes direct 
support for suspend and re­
sume-not found on either the 
386DX or the 486SX. 

What Makes a 486 a 486? 
Are Cyrix' s new processors 486 
clones or enhanced 386s? They 
are clearly 486 clones: They run 
every series of instructions the 
same way a 486SX does. But 
since even Intel's 486SX and 
386DX differ by only a few in­
structions and register definitions, 
the critical issue is performance. 
The Cx486 processors inc Jude 
most of the performance opti­
mizations of the 486 (and some 
original enhancements); however, 

Cyrix's new Cx486SLC is a 486SX processor 
that is pin-compatible with the 386SX. 

because they must run on existing 386 de­
signs, they don't quite match the perfor­
mance levels of the 486SX at equivalent 
clock speeds. 

The 486SX includes just six instruc­
tions not found in the 386. Three of these 
are user instructions, and three are system 
instructions, primarily for cache manage­
ment. There are also some differences in 
system flags and in the structure of the 
control registers. Each of these 486-ex­
clusive features-the only features visi­
ble to software-are identical in the 
486SX and Cx486 processors. 

Most of the performance advantage the 
486SX shows relative to the 386 lies in 
three key hardware features: on-chip cache, 
single-cycle execution unit, and burst­
mode memory access. The Cyrix Cx486 
does not support burst-mode memory ac­
cess (neither does the memory bus used 
in 386 systems), but it includes a I-KB 
on-chip cache, and it executes most core 
instructions in a single cycle. 

Both Cyrix processors include a few 
unique performance optimizations. First, 
multiplications are handled by a hardware 
multiplier rather than by microcoded in­
structions. Second, the Cx486 processors 
do not generate additional wait cycles on 
unaligned memory accesses, as the 386 
does; according to Cyrix, this gives the 
Cx486 processors a two-clock-cycle ad­
vantage on each unaligned memory read or 
write. 

Although these chips are 486SX re­
placements, the addition of a 387 math co­
processor makes each an alternative to the 
486DX. The 486DX should still run faster 
on floating-point-intensive operations, 
however, because its integrated FPU can 
run faster than an equivalent external de­
vice. 

Small and Low-Power 
Of the two new processors, the Cx486SLC 
has the more radical design. It comes in a 
100-pin flat pack in two versions: a 25­
MHz version that runs at S volts and a 20­
MHz 3-V version. 

The Cx486SLC is a 32-bit internal de­
vice. But because it must fit into existing 
386SX designs, the Cx486SLC must make 
do with I 6-bit external data and 24-bit ex­
ternal address buses. In addition to slowing 
data throughput, this constraint also limits 
the maximum memory in a Cx486SLC 
system to I 6 MB, as with a 386SX. 

Besides the smaller address and data 
bus, the Cx486SLC also has a multiplier 

MAY 1992 •BYTE 37 



NEWS �
FIRST IMPRESSIONS 

BYTE BENCHMARK RESULTS I � I 

Benchmark results place Cyrix's 486 designs between the 386 units they replace andfull-blown 486 designs. These tests 
were run on preliminwy Cyrix processors running in standard PC designs; pe1formance on systems designed around the 
Cyrix 486s will probably be better. 

Configuration* Intel Cyrix Intel 
i486DX-33 32-bit i386DX-33 

Mylex Dell Dell 

LOW-LEVEL BENCHMARKS 
Sieve 111.34 79.85 45.89 

Sort 11.70 9.99 5.45 
Integer Math 506153.85 554652.82 387068.08 
Move Doubleword odd 227.73 154.42 125.84 

Move Doubleword even 571.10 305.77 305.66 

Intel Cyrix Intel 
i486SX-25 Cx486SLC-25 i386SX-25 

Toshiba AST AST 

83.43 

8.78 

370053.55 
172.96 

337.20 

57.48 

7.11 
436352.02 

115.40 
185.24 

25.47 

2.92 

259788.48 

116.32 
203.73 

Configuration* Cyrix Cx486SLC-25 Intel i386SX-25 
AST AST 

APPLICATION BENCHMARKS 

Coprocessor Cyrix 83S87 Cyrix 83S87 
DOS Application Index 0.74 0.61 
Windows Application Index 0.78 0.60 

* �Mylex: Mylex MAE486 system, 128-KB cache 
Dell: Dell 333P, 32-KB cache, Cyrix 83087 FPU 
Toshiba: Toshiba T 4400SX, no cache, no FPU 
AST: AST Premium Notebook, no cache, Cyrix 83S87 FPU 

unit and an on-chip I-KB cache. The cache 
can be configured in either a direct-mapped 
or two-way set-associative organization. 
The Cx486SLC has seven signals not found 
on a 386SX; it maintains a compatible pin›
out by assigning these seven signals to pins 
that were unused on the 386SX. Five of 
these seven signals are dedicated to cache 
control and maintaining coherency with 
external cache memmy. The additional two 
pins are for the Cx486SLC’s suspend and 
resume features. 

Cyrix claims 0.5-milliwatt power con›
sumption for the 25-MHz chip, compared 
to I mW for the 25-MHz 386SL. The 
Cx486SLC is also less demanding of pow›
er when active, requiring only 2 W (0.5 
W less than an active 386SL). These fig›
ures are for the 5-V Cx486SLC; the 3-V 
version should require much less power. 

On the Bench 
I spent a day testing preliminary versions 
of both the 486SLC and the 32-bit 486SX 
clone at Cyrix. I ran performance bench›
marks on each chip installed in off-the›
shelf systems. The only difference between 
the Intel and Cyrix configurations was a 
program (supplied by Cyrix) that ran the 
on-chip cache on the Cx486s. 

Because these are off-the-shelf systems, 
they don’t include any BIOS or hardware 
modifications, which will make better use 
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of the on-chip cache in OEM designs. 
Also, the preliminary processors I tested 
did not include full pipeline support. The 
table shows both low-level CPU and ap ›
plication benchmark results. The only tests 
on which the Cyrix processors did not fare 
very well were the BYTE Move bench›
marks, which are extremely memory-in›
tensive and primarily test memory archi›
tecture. 

I also ran BYTE’s full suite of applica›
tion benchmarks on the Cx486SLC to test 
both compatibility and overall performance 
gain with the new processor. The prelim›
inary Cx486SLC ran without noticeable 
compatibility problems through Microsoft 
Windows and 12 applications. 

While end-user experience will be the 
only real test, my running of a dozen ap›
plications on a chip only one revision away 
from original silicon lends credence to 
Cyrix’s claims offull 486SX compatibility. 

Good News for Users 
Undoubtedly, these new processors will 
lead to further legal wrangling between 
Intel and Cyrix. Cyrix, which designs chips 
but does no fabrication of its own, plans to 
license the designs for the Cx486 series 
to other manufacturers, further muddying 
the legal waters. Cyrix, while maintaining 
that the Cx486s do not infringe any patents, 
will rely on Intel patent licenses held by 

these licensees for legal protection against 
Intel. 

However the court battles are eventu›
ally resolved, Cyrix’s introduction of these 
processors should spell good news for end 
users. System vendors should be able to 
deliver close to 486SX performance for 
very good ptices by making small modifi›
cations to existing 386 designs. Cyrix’s 
preliminary OEM pricing is also extreme›
ly competitive, which should lead to fur›
ther price reductions. � 

Steve Apiki is a BITE technical editor with 
a B.S.E.E. from Rensselaer Polytechnic 
Institute. You can co/lfact him on BlX as 
"apiki." 

THE FACTS 

Cx486SLC-33 �
$119 (perunit in thousand-chip �
quantities) �

Cyrix Corp. �
2703 North Central Expy. �
RichardsQn, TX 75080 �
(214) 234-8388 �
fax : (214) 699-9857 �
Circle 1078 on Inquiry Card. �















Hollywood's finest couldn't write abetter drama than the one that is 

unfolding in the PC industry. The leading characters are embroiled in'a 

competitive battle - and the struggle gets more intense by the month. 

One company slashes its prices. Another draws its sword and cuts prices, 

too. Then Gateway 2000 takes the wind out of their sails by continually 

coming out with unbeatable products and prices. We've been steering the 

industry toward greater value for years. And what's great about this story 

is you' re the winner - especially with Gateway 2000! 





HERE'S YOUR TICKET: �
GATEWAY 2000 386 PCs �

The two systems in our 386 product cast give you the best price/performance in 

SX and DX categories. We're introducing some new talent this month - a 25MHz 

386SX. This system outperforms 16 and 20MHz 386SX machines, yet it 's priced the 

same or better. 

Our 33MHz 386DX, chosen by Computer Shopper readers as the Best Buy of 

1991 in its category, is a box office favorite. This fully featured system offers the 

most value on the market for under $2,000. 

25MHz386SX 
System Highlights: 4MB RAM I 80MB Western Digital®IDE hard drive with 32K 

read-look-ahead cache buffer I 16-bit VGA graphics with 512K I 14" Crystal Scan 

1024 VGA color monitor, up to 1024 x 768 interlaced resolution I five 16-bit 

expansion slots available in standard configuration I mini desktop model I $1,595 

33MHz386DX 
System Highlights: 64K SRAM cache I 4MB RAM I l 20MB Western Digital IDE 

hard drive with 64K multi-segmented cache I 16-bit Diamond Speedstar Plus"' video 

card with !MB I 14" Crystal Scan 1024NI VGA color monitor, up to 1024 x 768 

non-interlaced resolution I seven 16-bit slots on motherboard, one 32-bit memory 

slot and five 16-bit ISA slots available in standard configuration I desktop model 

is standard I $1,995 

• 

All Gateway 2000 systems come fully configured with all the features you 

want, including two diskette drives, a programmable 124-key AnyKey™ 

keyboard, a Microsoft®mouse, MS DOS®5.0, the new �W�i�n�d�o�w�s�T �~� 3.1 and 

your choice of one application software option. See the back pages of this 

ad for complete configurations and information about software options, 

upgrades and peripherals. 

•
•
•
• 





BLOCKBUSTERS: 
GATEWAY 2000 486 PCs 

Making its debut some years ago, 486 technology has finally reached a price point at which it is 

upstaging 386 technology in value. Gateway 2000's 486 systems have always been star 

performers, but recent price reductions and the introduction of a 25MHz 486SX and two new DX2 

systems make the Gateway 2000 486 line more appealing than ever. 

25MHz486SX 
Besides being faster than any 386 machine on the market, the 486SX/25 is upgradeable to a 

486DX2/50 if you need increased performance in the future. 

System Highlights: 4MB RAM • 200MB Western Digital®IDE hard drive • ATI™ Graphics Ultra 

• 14" Crystal Scan 1024NI VGA color monitor, up to 1024 x 768 non-interlaced resolution • 

desktop model is standard • $2,395 

33MHz486DX 
The 486DX/33, our best-selling system until the DX2s came along, is still an excellent machine, 

especially with ATI video. Plus, it's upgradeable to a 66MHz DX2 when this CPU is introduced. 

System Highlights: 64K cache RAM • 8MB RAM • 200MB Western Digital IDE hard drive • 

ATI Graphics Ultra • 14" Crystal Scan l024NI VGA color monitor, up to 1024 x 768 non­

interlaced resolution • desktop model is standard • $2,795 

50MHz486DX2 
This is without a doubt the fastest system at the most incredible price on the market today. The 

combination of a DX2 dual speed processor, an ATI Graphics Ultra video card and a fast IDE 

drive, made faster with RIDE BIOS, makes this machine worthy of an Academy Award. Our 

benchmarks show a 35% increase in performance over a 33MHz 486DX. Coretest benchmarks 

show large block disk-to-memory operations are over 30% faster with RIDE. 

System Highlights: 64K cache RAM • 8MB RAM • 200MB Western Digital IDE hard drive 

with RIDE BIOS • A TI Graphics Ultra • 14" Crystal Scan 1024NI VGA color monitor, up to 

I024 x 768 non-interlaced resolution • desktop model is standard • $2,995 

EISA SYSTEMS -33MHz 486DX & 50MHz 486DX2 
The 33MHz system is upgradeable to a66MHz DX2 later this year. 

System Highlights: l 28K cache RAM • 8MB RAM • 340MB Maxtor® SCSI hard drive • 32-bit 

EISA SCSI controller • Diamond Speedstar Plus™16-bit VGA graphics • 14" Crystal Scan 

l024NI VGA color monitor, up to 1024 x768 non-interlaced resolution • floor-standing tower 

model is standard • 486DX/33 EISA is $3,795 • 486DX2/50 EISA is $3,995 
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In aflash, Dakota is on his 
way to arendezvous with 
the Nomad. 

Dakota Smith 
is determined 
tosa1•ethe 
world ... 

... ifonly he can 
find a notebook 
with the power of 
his beloved 
Gateway 2000 486 
computer. 

But where,oh where 
will he.findthe 
computing power he 
needs in a notebook? 

Could it be the answer? YES! 

Lexa Kirk 
dilemma. 

Sheneeds to tra1 
lighter on 

assignme111s. She 
tried notebook PCs 

hut alas- they'rejust 
too big and heavyfor 

her needs 

Where's the 
notebook PC that 

will do theJob and.fit 
in her purse? 

She sighs wistfully. 

What's this? There's 
aHandBook in her 

future? 

Lexa is gone in a 
wink,setting off 
to discover her 

·fortune. 



COMING �
SOON: THE �
ULTIMATE �
NOTEBOOKS �

Unknown to them, Dakota Smith and Lexa 

Kirk share a common bond. Both are relent­

lessly searching for the perfeel portable PC, and 

this insatiable drive will ultimately cause their 

paths to cross. 

Dakota is seeking a powerful notebook 

computer, capable of handling the complex 

mathematical calculations and large file storage 

required in his work as a field research scientist. 

Dakota's machine must also be small and lightweight 

with extended battery life. He never knows quite 

where his exhaustive expeditions will take him. 

Lexa, on the other hand, is looking for a very small, 

lightweight notebook that won't be a burden in her 

travels as a freelance journalist. Something about half the 

size of most notebook computers would be ideal, but with 

a comfortable keyboard, good display, hard drive and the 

capability to transfer files back to her editor. Software 

would be nice, too. 

The great distance between them closes 3.s their thoughts 

merge at the same instant. "But where will I find such a 

machine?" As if by some mystical force, Dakota and Lexa 

simultaneously discover the directions to find the perfect 

portable PCs. 

TO BE CONTINUED �



Sorry­
we sell 
peripherals 
only with the 
purchase of a 
Gateway 2000 
system, or to 
people who 
are already 
Gateway 2000 
customers. 

Microsoft's Windows 
3.1 is now standard 
with all Gateway 
2000 systems. 
Windows 3.1 includes 
many new features 
and enhancements 
you'll enjoy: 
• FewerUAEs 
• Improved pe1formance 
• Built-in multimedia 

capabilities 
• Better network support 

• Includes four True Type"' 
font families 

GOODIES TO GO �
Free Application Software Options 

With the purchase of any Gateway 2000 computer system, you 

receive your choice of one application software option at no 

additional cost. We'll install your software on your hard drive, 

optimally configured for your system and Windows,"' and 

provide master diskettes and manuals. Additional software 

packages are also available at extremely competitive prices. 

Ask your Gateway sales person for complete details. 

Choose from the following application software options: 

Option #1-Microsoft Excel for Windowsno 3.0 

Option #2 - Microsoft Word for Windows"' 2.0 

Option #3 - Microsoft PowerPoint for 

Windows'" 2.0 

Option #4 - Borland®Paradox®3.5, and your 

choice of either Borland T11rbo Pascal for 

Windows®or Borland C++® 

Option #5 - The Entrepreneur Pack, 

including Microsoft Works,'"P11blisher'" and 

Money,"' the latest versions, and an Enter­

tainment Pack, all for Windows 

Option #6-The Windows Programmer 

Pack, including Microsoft Q11ickC for 

Windows,""Vis11al Basic/or Windows,'" 

Windows Control Development Kit ,'" 

Windows Help Compiler™and 

Windows Programmers' Online 

Reference"' 

Option #7 - Microsoft Project 

for Windows"' 3.0 

This offer includes the 
identical applications 

contained in retail 
packages but will not 
include the retail box. 

You get all master 
diskettes and manuals, 

shrink-wrapped and 
packaged in a 

Gateway 2000 box. 
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