






Another 
Cliffhanger! 

Against all odds, Dakota Smith, 
dashing young scientist, and 

Lexa Kirk, freelance 
journalist, struggle to 

overcome the last 
obstacle in their quest 

for the notebook 
PC ofLexa's 

dreams. 







a big step forward in computing per›
formance. But together they produce an 
astonishing leap ahead in application 
performance. 

And to the person whose hands are 
on the keyboard, that’s the only kind 
that matters. 

Growing up vs. growing old. 

Though budgets have never been tighter, 
most workstations are still designed 
around the. hope that you’ll replace last 
year’s computer just .to work with a 
newer processor. 

The SPARCstation 10 was designed 
around a different philosophy: 

Make the processor replaceable, not 
the workstation. 

To that end, we put the processor on 
a small SPARC module. As faster chips 
become available, you can upgrade by 
pulling out the old module and plug›
ging in a new one. 

The rest of your investment - mem›
ory, storage, accelerators, everything - is 
left intact. 

around for faster chips. You have the 
freedom to grow a SPARCstation 10 in 
plenty of ways right now. 

You can start by plugging in a sec›
ond SPARC module. Since this machine 
was engineered throughout for symmet›
ric multiprocessing, you’ll nearly double 
its processing power. 

You can also boost its memory to 
512MB. And its disk capacity to 26GB. 

There are pons for both parallel and 
serial devices; connections for thick, 
thin, or twisted -pair Ethernet; even 
ISDN connectors for networking over 
public telephone lines. All built in. 
Which leaves its four expansion slots 
available for other functions. 

The future Is not an option. 

How long have you been hearing about 
promising new technologies like multi›
processing? Multimedia? ISDN? 

And how many workstations can 
you name that give you all these capa›
bilities, right out of the box? 

There’s only one. 

station lO’s multiprocess›�
ing can speed up the ap›�
plications you run today. �
But it also means you can �
add enough horsepower Multiprocming �

Performancelater to run next-gener›
ation software built around multi ›
threading and object management. 

Then there’s ISDN. It brings the world›
wide telephone network di›
rectly into the computer 
- without a modem. 
Which allows applica›
tions to make faxing, Plug-In 

voicemail, and even video SPARC Modu/., 

conferencing as natural as printing. 
A 16-bit audio chip and external 

speaker are also included. So applica›
tions can use CD-quality 
sound for e-mail, spo›
ken tutorials, and multi›
media presentations. 

And there’s enough Binary 
Compa1iblememory, disk space, and 

bus bandwidth to meet the enormous 
demands of animation, simulations, and 
real-time video. 

Admit It, you're Intrigued. 

You can’t have read this far without feel›
ing at least a twinge of excitement. 

Maybe it’s for the swift kick-in-the›
pants this machine can give to the appli›
cations you’re running today. 

Or the enthusiastic way it welcomes 
whatever new technologies may be 
around the corner. 

Maybe you simply can’t help but re›
spect a computer that offers your business 
a lot more than just MIPS and MFLOPS. 

Whatever you think, here’s what 
to do: 

Call 1-800-426-5321, ext. 485 for 
complete information on the new Sun 
SPARCstation 10, or the name of your 
Sun reseller or sales representative. 

It’s the first workstation to combine 
such powerful numbers with such 
potent ideas. 

��Sun Microsystems
Computer C01poration 

But don’t feel you have to wait You’ve already read how the SPARC›

' 1992 Sun Microsystems, Inc. Sun, Sun Microsystems, Solaris, SuperCache. and the Sun logo are trademarks or regisfered trademarks of Sun Microsystems, Inc. All SPARC trademarks are �
trademarks or registered trademarks or SPARC International, Inc. SPARCstation is licensed exclusively to Sun Microsystems, Inc. All other product or service names mentioned herein �

are trademarks of their respective owners. Screen image courtesy or Johnson, Fain & Pererra Associates, and created with Renderize software. �
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New Products, �
The Prices, �

And Award-Winning �
• Service 

That Won’t Leave �
You Out �

In The lD! �
"Mien it has to work right" 



They’re Ne\Y, They’re Northgatefi, And At �

New High-Perfonnance North ate �

Or power up to the fastest processor available - Intel® DX/ 50 MHz! 

Lowest price ever 
for EISA power 
from Northgate! 

PC Magazine praised 
Northgate’s 486 EISA file 
server with its coveted Morch 17, 1992 

Norrhgo!f! 

"Editors’ Choice." NO\V, ""’"""’’ 
Northgate completes its EISA line with 
a desktop system that won’t overpower 
your desk and won’t bust your budget! 

Super economy, top performance ›
Our new EISA is a superb workstation 
for CAD, desktop publishing, and all 
graphics applications. It will even serve 
you well as an economical yet powerful 
file server (Tower case available). 

This high-performance, low-cost 
system meets all the traditional 
Northgate standards of excellence. 

Lease as low as '112.83/month'" 

� Flexibility -� Six full EISA bus›
master slots and two slave slots 
ensure maximum performance of 
32-bit EISA drive controllers, video 
and network cards. 

� Expansion -� On-board RAivl 
capacity up to 128MB. Hard drive 
storage options to 3.5GB and space 
left for both floppies and tape 
backup. 

� Performance -� Fastest processor 
available: genuine Intel 486/50 
MHz! We can also configure your 
system with your choice of other 
Intel 486 processors including 
DX/33, DX2/50, and the DX2/66 
MHz processor when it becomes 
available! 

� Service -� Northgate earned the 
highest customer satisfaction 
rating in PC Magazine's recent 
"Service & Reliability" survey 
(turn page). 
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from Northgate! 
� Intelfi 486/33 processor 
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on-board memory) 
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� 240MB 16ms hard drive 
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available) 
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expansion slots (6 Bus master, 
2 slave) 

� �1.2 MB or 1.44 MB floppy drive 
� �Space-saving desktop case ›

three exposed 5.25" half-height 
and two exposed 3.5" devices 

� 1024 x 768 VGA color monitor 
� �OmniKey® keyboard 
� MS-DOSfi 5.0 
� Microsoftfi Windows� 3.1 and 

mouse 
� �Northgate Service & Support 

Package 

Featureforfeature, benchmarkfor 
benchmark, dollar for dollar, this 
new Northgate system is unmatched. 
Phone today and talk to the most knowl­
edgeable sales reps in the industry! 

The Number-One �
Direct Marketer of LAN Products! �
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- File servers ranging from Elegance �
386/33 to 486/33 EISA systems. All are �
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ARCNET, ETHERNET Thin Net, or �
ETHERNET IOBASE-T. Wireless �
networks, LANtastic and Token Ring �
Products also available. �

1\vo Operating Networking Software �
Environments - Netwarefi 386 3.11 and �
286 2.2. �

Full Service Featuring Telephone �
Technical Hardware Support From . �
Certified NetWare Engineers. �









EDITORIAL �

DENNIS 
ALLEN 

ANEW WAVE �
OF PORTABLES �

T
here's a new wave of p011able computers on its 
way. If you measure this wave by sheer excite­
ment, Apple's Newton is riding the crest. There's 
no doubt that Apple has captured the hearts of all 
who have ever daydreamed about what a com­

puter ought to be. What makes the Newton exciting is that 
it's a compact, keyboardless approach to computing with 
intelligent software. Based on the ARM (Advanced RISC 

machine) microprocessor, it 
New types of � even has the horsepower to ac­

com p I ish what it ' s supposed
portable computers � to do. But there's more to the 

story than just razzle-dazzle.will change the way The Newton represents the 
beginning of consumer com­we use computers 
puting. So far, personal com­
puters have not been for the 

masses, because for most people they're simply too dif­
ficult to use. The bad news is that the Newton doesn't 
solve that problem; the good news is that it takes a gi­
gantic leapt award that goal. Its multitasking operating 
system and complex "recognizers" make using the New­
ton easier than using most other computers. 

What makes all this possible is the Newton's cus­
tomized microprocessor, and that's what is really excit­
ing. Over the next few years, you 'II see more and more 
customizable microprocessors. What this means for hard­
ware designers and software developers is that they can 
resolve application-specific bottlenecks in silicon by 
closely coupling certain functions to the CPU. 

On the consumer level, customizable microprocessors 
mean that manufacturers can design a variety of small, 
dedicated computers. There will be address books, 
notepads, telephones (yes, telephones), and appointment 
books that we won't even call "computers." Sure, they'll 
have a CPU and memory, but they'll be no more pro­
grammable than your microwave oven, VCR, and wash­
ing machine-all of which have CPUs. You can expect 
to see several new entries in 1993. 

Meanwhile, the rest of us have to do word process­
ing, calculate spreadsheets, and access databases larger 
than an address book. For us, a more practical solution for 
now is found in the new portable offerings from Gateway 
and Dell. Their approach to portable computing is less fu­
turistic and in many ways much more sensible than that 
of the Newton. Their designs simply exploit DOS-com­
patible hardware to place it in a more portable package. 

Take Gateway's Handbook, for example. In my 15 
years of new product demonstrations in the computer in­
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dustry, I never felt the urge to actually buy a product 
right then and there until I saw the Handbook. Equally im­
pressive is Dell's new 386SLi, which trades off some of 
the Handbook's small size and weight for more pro­
cessing power and a larger keyboard. 

No, they don't have handwriting recognition, a multi­
tasking operating system, or software that could auto­
matically send faxes. The Dell and Gateway machines are 
just computers, and they happen to weigh only half of 
what most notebooks weigh, come in a more convenient 
size, and have usable keyboards. They even run my DOS 
applications software-something the Newton cannot 
do. You can expect to see similar offerings from other 
vendors later this year. 

Somewhere in between all this is Phoenix's yet-to­
be-seen Companion PC. It zeros in on practical comput­
ing by embedding into the system traditional applica­
tions. For now, though, there are more questions about the 
Companion PC than there are answers. 

So there you have it, a wave of new portable comput­
ers, and it's just the beginning. The question is, will it 
change the way we use computers? 

Consider all the times you would have used a com­
puter if it had been a little more portable. Think about all 
the meetings you've attended in which you would have 
liked to take notes on your computer, but the keyboard 
would have been distracting. You'll soon be using a com­
puter in those situations, and that means that you may 
want to carry different information on your computer 
than you h,ave in the past. 

My advice is to start thinking about how you want 
that information organized. Decide now what kind of in­
formation should be portable and what you want to leave 
on the desktop or file server. You also need to think 
about new opportunities afforded by more portable com­
puters for sharing information within your organization. 

In other words, let's look beyond the excitement and 
figure out how to best integrate these new portables into 
our computing environment. 

- De1111is Allen 
Editor i11 Chief 

(BlX name "dalle11") 
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"We make no bones about it-the innovative Quattrofi Pro 4.0 

is the best DOS spreadsheet you can buy." 
Sebastian Hupley, PCIC0111p11ti11g, March 1992 

"Quattro Pro 4.0: Improvements add up to the ultimate DOS spreadsheet." 
Craig Stinson, PC Magazine, April 28, 1992 

"... version 4.0 is arguably the best non-Windows spreadsheet available ..." 
John Walkenbach, PC World, March 1992 

"Borland is hitting on all cylinders with [Quattro Pro 4.0] ..." 
Haphael Needleman, infoWo rld, Janua1y 2i, 1992 

"Quattro Pro version 4.0 looks like the best DOS spreadsheet ever." 
Jim Seymour, Office Tech11ology Management, February 1992 

"Verdict: The best DOS spreadsheet in the world." 
Mark Whitehorn, PC User (U.K.), March 24, 1992 

Order now absolutely RISK-FREE. See your dealer today or call 1-800-331-0877, ext. 5686. 

BORLAND �
Software Craftsmanship 

Copyright' 1992 Bor land Internationa l. Inc. All rights reserved. Quattro is a registered trademark of Borland International. Inc. Bl 1504 
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Target. Rolls-Royce. 
Canadian Airlines. Sony. 

"Our first major project was amission-critical 
system for our Managed Care operation. 
Conventional development would have taken 
2-3 years ...with the IEF, we built the first 
release in only 13 months. The IEF is now our 
company CASE standard." 
Richard F. Connell 
VP, Information Technology 
AETNA 

"The IEF offers dramatic improvements in 
productivity, yet it's easy to learn. One 
example: We trained 23 developers, including 
18 new hires, and then completed a large 
order processing system-300 transactions 
-all in only 20 months." 
Venkat (Vinnie) Tiruviluamala 
Director, CPC/CPPC Information Systems 
SONY Corporation 

"Your new IEF tutorial was away to quickly 
become familiar with the IEF and see how 
the IEF will allow quality systems to be built 
very quickly. I feel I now know how to build 
systems using the techniques described." 
Roger Strand 
Application Oevelopment Consultant 
First Federal Lincoln 

"MERLIN is mission-critical-the most far­
reaching business systems initiative we've 
ever undertaken. Over 400 transactions are 
in production, with 800 more to be added in 
the next three months. We could not handle 
this scale and complexity without IE/IEF." 
Wal Budzynski 
Head of Operations, Systems/Computing 
Rolls-Royce Aerospace 

"We used an IEF frequent flyer template to 
build our 'Canadian Plus' system. A major 
redesign, estimated at 4-6 months using 
previous methods, took less than a month. 
Now we're providing better customer service, 
and maintenance costs are greatly reduced ." 
Bill Palm 
President, Canadian Technology Services 
Canadian Airlines 

"The IEF tutorial is very well done. I feel 
comfortable with this software and I have 
acquired the skills to build simple systems. 
The tutorial is avery fast and effective means 
of evaluating the capabilities of the IEF." 
Margaret Kubaitis 
Research Programmer, IS&S 
University of Illinois 

"With previous methods, we would have had 
to compromise on an 'okay' 10-screen Lease 
Accounting system. With the IEF, our users 
got everything they wanted-an outstanding 
40-screen system-in the same time. They 
are requesting the IEF for all future systems." 
Tom Jeffery 
Sr. VP, Information Systems 
Target 

"Our new Customer Order Services Marketing 
Information System-over 500 transactions 
and 250 entities-is in production. Quality is 
excellent and our users are very pleased. 
Dedicated people armed with the IEF advan­
tage have made COSMIS a success." 
James R. Engle 
Director, Systems and Programming 
Rhone-Poulenc Rorer 

"The IEF tutorial is put together very well and 
quickly illustrates how to construct asystem 
using the IEF. It gives one the basics to start 
getting the job done. I feel I am prepared 
now to build simple systems using the IEF." 
K. E. Peacock 
Data Administrator 
City of Saskatoon, Saskatchewan 
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We slash interface �
development time across �
DOS, UNIX, POSIX, VMS... �

(and we can prove it!) 

C-Programmers: 
See for yourself how �

Vermont ViewsTM �
can help you create �

powerful user �
interfaces-whatever �
your environment! �

If you want to create sophisticated 
user interfaces-and save tremendous 
time and effort doing it-Vermont 
Views is exactly what you need. 

Vermont Views isn’t just a com›
mon interface package. It’s a deep, 
flexible, menu›
driven screen operates completely 
designer supported independent of hard›

ware, operating by a C library of 
system, and database.over 580 functions. 

Any interface you It lets you create 
create can be portedthe ultimate user 
easily among DOS,interfaces for 

UNIX, POSIX, and VMS. 
You can use Vermont Views with 

any database that has a C-language 
interface (including Oracle, Informix, 
db_Vista, and C-Tree). You can run 
it on PCs, DEC, NCR, HP, AT&T, 
and other systems. You don’t have 
to pay runtime fees or 
And full library source is 
available, too. 

What’s more, your DOS 
applications can have full 
mouse control, and work in 

It Vermont 
Creative �
Software �

Pinnacle Meadows 
Richford, VT 05476 USA 
Phone: (802) 848-7731 
FAX: (802) 848-3502 

royalties. 

(Please Mention 
"Offer 316") 

complex database applications-in 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views, you create 
screens interactively. Designing is fast, 
and creative. Andchanges-both tiny 
adjustments and huge reworks-are 
incredibly easy. 

Pull-down menus, window-based 
data-entry forms with tickertape or 
memo fields, scrollable form regions, 
choice lists, context-sensitive 
help ... All these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 

'Copyright 1991 
Vermont Creative Software 

Fast prototypes, 
faster applications. 

With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications! 

Menus, data-entry forms, and all 
screen features are usable in the final 
applications without change. So not 
only do you avoid creating code 
from scratch once, you don’t have 
to do it twice! 

It's the 
universal solution. 

Vermont Views 

graphics as well as text modes! 
Don’t take our word for it-put 

Vermont Views to the test. Call or 
fax now for your personal, free 
demonstration kit. Or order Ver›
mont Views with our 60-day, 
money-back guarantee. 

Either way, you’ll see immediately 
that Vermont Views is a cut above 
the rest. 

Call for your 
FREE demo kit! 
800-848-1248 �









NEWS �
MICROBYTES �

Windows NT: The Cure for Microsoft’s 
Nightmare? 

A bout this time last year, reports surfaced about a memo from Microsoft chair­
man and CEO Bill Gates in which he allegedly stated that the "nightmare" of 

IBM "attacking" the company in systems software and Novell "defeating" Mi­
crosoft in networking was not a scenario but a reality. A year later, Windows NT 
(New Technology), the industrial-strength, 32-bit operating system that should be 
released to beta testing this month, appears poised to turn the tables. 

Windows NT, with its integrated networking, security, portability, and SMP 
(symmetric multiprocessing), has everyone from Novell to IBM looking over their 
shoulders. While OS/2 2.0 and Desqview/X are known quantities, it's not clear 
yet what Univel, the joint venture of USL (Unix Systems Laboratories) and No­
vell, will bring to the desktop. Reports have said that the company is working on a 
version of Unix, called Unixware, optimized for the desktop and having seamless 
Net Ware integration. USL officials will say only that the company plans to ship its 
first version of Unix System V release 4.2 for Intel platforms this summer, offering 
seamless integration with Net Ware 3.x and other environments. 

However, at conferences like Spring Comdex 1992, Microsoft has already shown 
applications such as CorelDraw, AutoCAD, Excel, Word, FrameMaker, Mathe­
matica, and Watcom C/386 running under Windows NT. Many of the applications 
that Microsoft and other companies have shown are unmodified Windows pro­
grams riding on Windows NT's compatible Win32 APL Others have come over from 
Unix (e.g., GrayTech Software's CAD X 11) or OS/2 (e.g., MicroEdge's Slick Ed­
itor and Microsoft's Digital Communications Associates/Microsoft Communica­
tions Server). Microsoft's ability to show such widespread support among developers 
that have been using a December 1991 version of Windows NT-a version that pre­
dates final code by a full year-is remarkable. 

In Windows NT, as in OS/2, the dispatchable unit is the thread rather than, as is 
the case in most flavors of Unix, the process. Thus, Windows NT's multiprocessor 
implementations are symmetric, with a fine granu larity not yet achieved in SMP 
implementations of Unix. 

Although Windows NT is built around a microkernel, it is no tiny customer, 
with a minimum recommended allotment of 8 MB of RAM. Windows NT offers im­
mediate advantages, however. It fixes a problem that plagues both Windows' and 
PM's (Presentation Manager's) handling of input queues. Even though OS/2 is 
multithreaded, a PM application that doesn't explicitly yield to other applications 
can hang the system and leave you staring at an hourglass. This is because PM's han­
dling of the system and the applications message queues is, in effect, single-thread­
ed. Windows NT handles the queues separately and prevents any one application 
from monopolizing the system. 

The hardware abstraction layer underneath Windows NT balances the allocation 
of threads to processors and does so transparently to the Windows NT microkernel, 
its subsystems, and its applications. To illustrate the point, Microsoft has shown a 
performance-metering application running on a monster NCR 3550 with eight 50­
MHz 486 chips. The metering application showed CPU loads rising and falling 
evenly across all eight processors as Windows NT loaded and unloaded applications. 

The Windows NT executive manages memory, processes, 110, and security 
while providing these services to DOS, 16- and 32-bit Windows, OS/2, and Posix 
subsystems. DOS support takes two forms. On Intel hardware, Windows NT exploits 
the Y86 mode of the 386/486, much as OS/2 2.0 and other Intel-based DOS mul ­
titaskers do. On Mips Computer Systems hardware, Microsoft uses a version of 

NANOBYTES 

Autodesk has named Carol Bartz 
as its new president, chairwoman, 
and CEO, replacing Alvar Green, 
who announced his intention to re­

sign as CEO 
last October. 
Bartz had been 
the head of 
worldwide 
field operations 
for Sun Mi­
crosystems; 
thus, she be­
comes one of 
the only wom­

en other than a founder to head a 
Silicon Valley public company. 
"It's a big responsibility," said 
Bartz. "Women need strong role 
models, and I have a daughter that 
I'd like to provide that for." On 
her management style, Bartz said, 
'Tm not coming in as a dictator, 
but I'm not a consensus manager. 
I don't believe in group decisions. 
I'm closer to the dictator model." 
Autodesk founder John Walker, 
who had criticized the company's · 
current management, said, "With 
Carol Bartz at the helm, my con­
cerns are laid to rest." D 

Sources report that Microsoft is 
working on an upgrade to Win­
dows 3 .1 that will add a mail 
interface (or even a full-fledged E­
mail program), which will handle 
intelligent routing of electronic 
forms on a LAN, and offer im­
proved networking support. D 

Will ACE (Advanced Computing 
Environment) go down in history 
as one of those "too-good-to-be­
true" ideas? Compaq says its 
plans are on hold for RISC-based 
commercial systems and has re­
signed from ACE. Compaq co­
founded ACE with 20 other com­
puter and software companies as 
part of a strategy to move out of 
the commodity PC business and 
into higher-end systems. D 
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Insignia's SoftPC, which emulates a 286. 
In either case, services requested through 
INT 21 h (e.g., file 110 and memory allo­
cation) are supplied by the 32-bit Win­
dows NT executive. In the case of the 
R4000, the executive runs natively on 
RISC hardware, so the emulator's burden 
is lessened. 

Windows NT uses a strategy similar to 
the one it uses to run DOS programs when 
running 16-bit Windows 3.x binaries on 
Intel and Mips platforms. Windows NT's 
model superficially resembles that of OS/2 
2.0, as 16-bit Windows 3.x programs mul­
ti task cooperatively in a single VDM (vir­
tual DOS machine) that, in turn, multi­
tasks preemptively with respect to other 
VDMs and Win32 tasks. This arrangement 
is necessary because Windows 3.x appli­
cations expect to share address space. 

In the case of the R4000, Insignia's em­
ulator again comes into play. On Mips 
hardware, 16-bit Windows programs enjoy 
better performance than DOS programs 
do. Windows applications spend up to 40 
percent of their time in the Windows ker­
nel. Windows NT's emulator detects calls 
to the Windows kernel and, as with DOS 
INT 21 h, vectors them through to the Win­
dows NT executive, where the requested 
services execute natively. Windows NT 
achieves a seamless mixture of 16-bit Win­
dows 3.x and Win32 applications with less 
effort than OS/2 2.0 does with Windows 
and PM applications. This is because Win­
dows NT doesn't need to reconcile differ­
ences between Windows' GDI (Graphics 
Device Interface) and PM's GPI (Graphics 
Programming Interface). 

In terms of networking, every Windows 
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NT machine has roughly the network ca­
pability of a LAN Manager peer server: It 
can mount remote drives, use remote print­
ers, and share its own drives and printers. 
Like LAN Manager 2.1, Windows NT pro­
vides NetBEUI, TCP/IP, and DLC 802.2 
transports. Console commands like net 
use and net share come standard with 
the system. File Manager also includes a 
subset of the LAN Manager Net Admin 
screen. 

Windows NT will provide three models 
for network interprocess communications: 
named pipes over NetBIOS, TCP/IP sock­
ets, and OSF/DCE (Open Software Foun­
dation/Distributed Computing Environ­
ment) remote-procedure calls. TCP/IP 
vendors have been working with Mi­
crosoft to develop a standard socket API 
for Windows, called WinSocket, which 
should be in place by the time Windows 
NT ships. 

In April, Microsoft showed for the first 
time Windows NT's OS/2 subsystem. 
While Windows NT does not support 
OS/2's PM, it does support the OS/2 1.x 
kernel APJs and thus can run OS/2 char­
acter-mode applications. Microsoft showed 
Windows NT running the OS/2 version of 
Brief and, startlingly, SQL Server. Win­
dows NT's OS/2 subsystem, which will 
be supported on Intel hardware only, is an 
interesting touch. Microsoft may well port 
SQL Server to Windows NT by the time 
Windows NT ships. However, much of 
OS/2's success has been with server-class 
applications. Windows NT's ability to run 
those applications in SMP environments 
could prove strategic. 

-Jon Ude ll 

Apple Dealt a Blow in Copyright Suit 

A pple suffered a m'ajor setback in its 
copyright lawsuit against Microsoft 

and Hewlett-Packard when U.S. District 
Judge Vaughn Walker ruled in April that 
most of the Mac's on-screen icons are not 
protected by copyright. Walker said that 

· in each case except the Mac's Trashcan, 
the icons were either too generic to be 
copyrighted or were derived from earlier 
works. The bench ruling, if it remains intact 
when issued in written form, effectively 
guts Apple's infringement claims against 
Windows and NewWave. That's a big if, 
however: In mid-May, Judge Walker 
agreed to reconsider his ruling after Apple 
filed a detailed appeal on the ruling. 

From the beginning, Apple argued that 
the Mac and Windows had to be compared 
as a whole, while Microsoft argued that in­
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dividual elements had to be considered for 
similarity or differences. Unfo11unately for 
Apple, cases in the Ninth Circuit have tend­
ed to cut back on expansive copyright pro­
tection for computer programs, said Dou­
glas Derwin, a lawyer who has worked on 
similar cases as a partner in the law firm of 
Skjerven, Morrill, Mac-Pherson, Franklin 
& Friel in San Jose, California. 

In his decision, Judge Walker cited the 
most recent such case decided by the Ninth 
Circuit appeals court, Brown Bag Software 
v. Symantec. In that case, the court "re­
jected the argument that you can see sim­
ilarity by just looking at the whole thing. 
You have to subtract out the parts that 
aren't protected by copyright," Derwin 
said. 

-Harry Doakes 

NANOBYTES 

After months of near commitment, 
Microsoft and DEC have an­
nounced that Windows NT (New 
Technology) will be ported to the 
Alpha platform. Microsoft is also 
planning to port its leading Win­
dows applications to the new DEC 
RISC architecture, while DEC 
will port its middleware (e.g., net­
working and E-mail applications) 
to Windows NT. 

DEC is trying to steer a course 
between maintaining its huge in­
stalled base of VAX customers 
while migrating to the world of­

get ready for 
this- open 
systems. The 
potential 
power of Al­
pha seems to 
have taken 
competitors 
such as IBM 
and Sun Mi­
crosystems by 
surprise, but 

DEC seems anxious to reassure its 
user base that it won't be left in 
the lurch. At DECWorld '92, 
messages concerning the preserva­
tion of VAX "legacy" applications 
and data, support for users, and 
ease of migration from VAX to 
Alpha were paramount. "The defi­
nition of openness is that it meets 
the standards," DEC president 
Ken Olsen said. "The test of 
openness is how easy it is to move 
applications." D 

IBM, Motorola, and Apple have 
formally dedicated a facility in 
Austin, Texas, that will serve as 
the focal point of design and de­
velopment efforts for the Power­
PC family of single-chip RISC 
microprocessors. D 

Toshiba of Japan is close to an 
agreement with IBM and Apple to 
jointly develop a multimedia com­
puter. The first box will be a ter­
minal for personal use that will 
provide travel guides, traffic infor­
mation, and educational programs 
with sound and moving pictures, 
according to the report. D 
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Silicon Storage Gets Competitive 

For years, purveyors of memory chips 
have said that the cost of silicon stor­

age would eventually equal that of rotating 
magnetic media. Drive makers and ana­
lysts scoffed at this prediction, but Intel 
has taken a big step toward realizing this 
dream by announcing a new generation of 
flash-memory chips and cards priced dra­
matically lower than earlier products. Flash 
memory, a type of EPROM that retains its 
data without a power source, operates at 
speeds like those seen with DRAM chips 
rather than with magnetic media and holds 
executable file code. 

The 28F008SA chip, which holds 8 
Mb (or I MB) will sell for less than $30 
each in quantities of I 0,000. Enough of 
these tiny chips can be squeezed onto a 
credit-card-size device to hold 20 MB of 
stored data, for a raw cost of only $600. 
This is a far cry from the $250 to $500 
cards that held 512 KB or 1 MB only a 
few years ago. 

While drive makers are pioneering new 

ultratiny drives that still cost less than In­
tel flash-memory cards, the price differ­
ential has suddenly narrowed consider­
ably. 

As before, the chips use 5 V for reads 
and 12 V for writes, but Intel will also of­
fer a slower version that uses only 3.3 V 
for reads. (AMO is also expected to be­
gin volume production this summer of a 
new flash-memory chip that needs only 
5 V to read and write.) Besides selling the 
chips, Intel is also selling flash-memory 
cards with capacities of 4, 10, and 20 MB 
for $163.50, $331.50, and $611.50 each, 
respectively, in quantities of 1000. They 
conform to the PCMCIA 2.0 standard and 
Intel's ExCA (Exchangeable Card Archi ­
tecture) and use Microsoft's Flash File 
System to emulate a drive. Intel is working 
with Conner Peripherals to create an IDE­
compatible solid-state disk that can be 
plugged into a system, just as if it were a 
hard drive. 

-Owen Linderholm 

HP Delivers Matchbox-Size Hard Drive 

Just when you're getting used to mag­
netic hard drives that are the size of a 

card deck, along comes one that's the size 
of a matchbox. Hewlett-Packard has an­
nounced a 1.3-inch magnetic storage de­
vice; its drive components are too small 
to be manufactured like a standard hard 
drive, so the company has called on watch­
maker Citizen to manufacture it. Called 
the Kittyhawk, the drive can store about 
21 MB of data and withstand shocks of 
100 g, or the equivalent of a 3-foot fall 
onto concrete, when operating. HP claims 
the device can withstand shocks of 225 g 

· while not operating. . 
HP began development of the Kitty­

hawk last August and expects to be in mass 
production of the drive by this August. 
The company achieved this rapid time to 

market by cooperating with companies 
like AT&T Microelectronics, which 
helped design and manufacture the con­
troller chips. In fact, HP's engineers 
worked closely with AT&T' s to reduce 
the number of control chips in the hard 
drive to just seven. 

HP chose to use glass as the medium for 
the disk. 111e company says that the glass it 
uses is stronger than the conventional alu­
minum-substrate medium and is also 
smoother. The drive can connect to devices 
through either an AT or a PCMCIA inter­
face and offers an 18-ms average seek time. 
HP will sell the drive, which will cost about 
$210 each in quantities of 1000, to manu­
facturers who will use it in computing de­
vices or in removable configurations. 

-D. L. Andrews 

IBM Sanctions Cellular Data 

I BM and nine cellular service carriers­
including McCaw Cellular Communi­

cations, GTE Mobile Communications, 
and several regional Bell operating com­
panies-have announced an agreement 
whereby they will put aside their compet­
itive differences long enough to establish 
a standard means of transmitting packe­
tized fax and data across cellular networks. 

Sending data via cellular networks, 
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which are used today mostly for voice 
communication, isn't a revolutionary con­
cept. Several companies, including Telebit 
and Microcom, already produce cellular 
modems. But these modems are circuit­
switched and suffer from the often poor 
quality of cellular channels. To accom­
modate cell-switching and "drop-outs," 
cellular modems have required sophisti­
cated error correction, which has tended 

NANOBYTES 

Link Technologies (Fremont, 
CA), a supplier of general-purpose 
terminals, and Visual (Westbor­
ough, MA), the X Window Sys­
tem pioneer that delivered the first 
X terminal, are joining forces to 
develop a new line of X terminals 
targeted for manufacturers, dis­
tributors, and VARs (value-added 
resellers). The X terminal line will 
feature four models, including 
monochrome and color, at prices 
below $1000. The terminals will 
be available this summer. D 

Mark Williams Co. (Northbrook, 
IL), which says it has already sold 
over 40,000 copies of its lean, 
mean Unix-compatible Coherent 
3.2 operating system, has broken 
the 64-KB barrier with its 32-bit 
version. Designed for small-busi­
ness and individual use, Coherent 
4.0 runs COFF binaries that run on 
other systems like SCO Unix 
System V /386 3.2.2. Included are 
development tools, text-process­
ing utilities, and communications. 
The operating system requires just 
10 MB of memory on your hard 
drive, runs on 386 and 486 PCs, 
and costs $99.95. D 

Want to test the pen-based com­
puting market but don't want to 
invest in an expensive pen sys­
tem? Arthur Dent (Tewksbury, 
MA), a start-up of former Wang 
Laboratories employees, has de­
veloped WriteAway, a transparent 
digitizer add-on kit that transforms 
a notebook into a pen convertible. 
The first version of the $595 kit 
supports the Zeos Notebook 
386+. D 

Kala, a transactional store and 
persistent data management en­
gine for Sun-3s and Sparcstations 
running SunOS, is being ported to 
DOS and Windows, its developer 
reports. Developer Sergiu Simmel 
(Arlington, MA) reports that the 
engine is suitable for C and C++ 
developers who are writing docu­
ment management, hype1media, 
groupware, and image-processing 
applications. D 
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printer. Now you canadd a 300 dpi 
color printer to your system 
for the remarkably low price of 
just �$�3 �, �4�9�5�~� 

The PaintJet XL300 has HP 
LaserJet printer compatibility built 
right in. The same typefaces. The 
same page formatting. It also has 
PC/Macintosh auto-switching, so 
users in a mixed environment can 
share. And, just like a LaserJet, 
the PaintJet XL300 becomes net­
work-ready with optional HP 
JetDirect interface cards. 
Get �l�a�s�e�r�-�~�u�a�l�i�t�y� text and graphics 
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on a choice of media that includes 
plain paper and transparencies. Or 
add optional Adobe® Postscript® 
for access to even more graphics 
applications. 
Now that there's a printer as prac­
tical as the PaintJetXL300, maybe 
it's time you took the plunge into 
color. Call 1-800-752-0900, Ext. 
3159 for a free print sample and 
the name of the authorized HP 
dealer nearest you:r 
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to make them expensive and bulky. 
The announcement by Big Blue and the 

nine carriers addresses these problems by 
defining a protocol for packetizing data 
over cellular services, which could lead to 
a new generation of smaller and less ex­
pensive cellular modems, as well as im­
proved service for customers. By agree­
ing to a common standard, the highly 
competitive caniers will also let users more 
easily "roam" among different cellular sys­
tems, maintaining communication. 

According to the companies, as much 
as 40 percent of existing cellular band­
width is now. unused and held in reserve 
for anticipated future needs. When imple­
mented, the new scheme will use this ex­
cess capacity: Special frequency-agile con­
trollers at regional cells will locate an 
unused frequency and send or receive hun­
dreds of data packets per second. When 
the frequency is needed for a voice call, 
the controller will hop to another channel 
instantly, the companies say. This scheme 
reportedly works with no loss ofdata pack­
ets or interference with voice traffic. 

IBM may have won the manufacturing 
end of the deal due to its work on the IBM 
Information Network, which gave it ex­
pertise in X.25 packet-switching. IBM's 
contribution, called CelluPlan II, entails 
putting together the prototype components 
needed for carriers to upgrade their cells to 
handle data-packet assembly and dis­
assembly. 

One part of the plan that remains unde­
termined is pricing. Cellular callers are 
billed by the connection-minute, but an E­
mail transmission at 19,200 bps could take 
only a few seconds. The carriers involved 
say that packet-switching technology will 
let them bill in shorter increments of time 
appropriate to customer needs. 

A potential obstacle to the plan is trans-

milting faxes and E-mail through heavy­
use areas where idle voice channels are 
few and far between. The companies form­
ing CelluPlan II say that they will cross 
that bridge when they get to it. 

The plan to use cellular networks for 
packet data represents a challenge to two 
existing wide-area wireless communica­
tions se1vices, Ardis (a joint venture of Mo­
torola and IBM) and RAM Mobile Data. 
Both companies now offer mobile com­
munication across data-only packet-radio 
networks; the services aren't especially fast, 
but until now, they have offered higher re­
liability and lower cost than those of cel­
lular modems. When asked to comment on 
the cooperative cellular announcement, an 
Ardis spokesperson said that it will make 
people more aware of the value of pack­
etized data communications. This may be 
true, but it will also permit users to choose 
a single carrier for both voice and data, 
rather than two separate companies. 

Jack Blumenstein, president of Ardis, 
says that CelluPlan II uses a coding system 
that consumes about half its effective 
throughput, reducing its transmission rate 
to an effective 9600-bps transmission. 
Ardis will offer about 14,000-bps effec­
tive throughput on its protocol when the 
company begins installing its 19,200-bps 
network this summer, with the first instal­
lations scheduled for Washington, D.C. 
"It could be years before there is a robust 
offering out there," he said of CelluPlan 
II. "But I see us [Ardis] interconnecting 
to a number of networks, including Cellu­
Plan II, if and when it emerges." 

If the CelluPlan II technology is em­
braced by the general public, the cellular 
carriers could gain a substantial role in the 
brave new world of personal digital elec­
tronics. 

-Ed Perratore 

Palmtop-on-a-Chip: Just Add Memory 

Vadem (San Jose, CA), a small com­
puter chip-set designer, has introduced 

a single-chip, palmtop "PC-on-a chip" de­
sign that computer manufacturers can use 
to quickly bring small, inexpensive palm­
tops to market. 

Yadem says the YG-230 Sub-Notebook 
Engine is the first single-chip PC platfmm 
for portable computers that supports the 
latest industry standard for memory cards 
and miniature peripherals. The YG-230 
Sub-Notebook Engine will let computer 
OEMs rapidly develop the new class of 
personal digital appliances for the con­
sumer-electronics industry. 

Yadem's chip design incorporates an 
8086-compatible 16-MHz NEC Y30HL 
microprocessor into a single-chip device 
that holds all the core logic required to 
build a battery-powered, IBM-compatible 
hand-held computer. 

In a half-dollar-size package, the YG­
230 Sub-Notebook Engine contains the 
Y30HL processor integrated with an LCD 
controller, which supports the CGA as 
well as 400-line AT&T text and graph­
ics standards, an internal keyboard scan­
ner, and a built-in power management 
unit.• 

-Patrick Waurzyniak 
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In a further sign of consolidation 
within the PC database market, 
software giant CA (Computer As­
sociates) will acquire Nantucket, 
one of the leading developers of 
dBase-compatible databases. CA 
says development will continue on 
Nantucket's Windows version of 
Clipper, which is code-named 
"Aspen." With Microsoft's acqui­
sition of Fox Software, the move 
leaves WordTech as the only 
major dBase-compatible develop­
er still independent. D 

Lotus Development officials con­
tinue to insist that its strategy re­
garding databases is one of con­
nectivity, not acquisitions. Jim 
Manzi, Lotus's chairman, presi­
dent, and CEO, recently told ana­
lysts that the company·s research 

indicates that 
the lowest 
growth poten­
tial for PCs is 
in the relational 
database mar­
ket. Manzi also 
told BYTE that 
while rival Mi­
crosoft seemed 
determined to 
get a database 

product one way or another, Lo­
tus's strategy is one of connectivi­
ty when it comes to the RDBMS 
(relational database management 
system) market. Stay tuned .... D 

Ad Lib, the Quebec-based devel­
oper of multimedia audio cards, is 
restructuring under receivership. 
At press time, it was unclear ifthe 
company would release its Gold 
I000 Stereo Sound Adapter (see 
"The Sound of Gold," May 
BYTE, page 58). D 

After announcing its NB-SL/25C 
color notebook, Epson has dis­
continued it due to quality issues 
associated with its new metal­
insu lator-metal LCD screen (sec 
Microbytes, December 1991 
BYTE, page 42). The company 
says it will still offer the mono­
chrome version. • 
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Afew more 
reas(YflS why 
you should 
st,art 32-bi t 
programming 
with Zortech 
C++, today. 

bit-bit-bit-bit-bitLet's face it, 
the way of the 
future will be bit-bit-bit-bit-bit 
applications 
that take ad- bit-bit-bit-bit-bitvantage of 32­
bit processing bit-bit-bit-bit-bitspeed and 
memory opti­
mization. bit-bit-bit-bit-bit 

The new re­
lease of OS/2 bit-bit-bit-bit-bit2.0 and the im­
pending Microsoft 
Windows NT are bit-bit 
perfect examples. simpler memory management,

So, why wait? access to 16 MB of memory, and 
Zortech �C�+�+�~�·� lets programs that run incredibly fast. 
you develop full flat Only Zortech C++ from 
model 32-bit under Symantec delivers all that today.
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tools, or additional costs for new 
product, when you move amongTonwTTOw's compiler, tnday. 
platforms. 

Under 32-bit, the 64K and 640K And our commitment to the 
barriers are gone. You'll also get evolving ANSI standard and 
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Start your 32-bit future with Zortech C++ today, get our comprehensive C++ 
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lessons on six video cassettes, tutorial disk, and 221-page workbook. Suggested 
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support for leading third party 
utilities, libraries, and other 
tools, means your solution 
options are completely open. 
And will stay that way. 

Ifs all in there. 

Everything you need to start writ­
ting C++ code for Windows, DOS, 
and OS/2 1.x comes in one box, in­
cluding editor, compiler, global 
optimizer, debugger, linker, and 
libraries. There's nothing else to buy. 

So visit your dealer right now to 
get the only 32-bit C++ compiler you 
can buy today. Or call 1-800-554­
4403 for an instant FAX Data Sheet 
(enter 830). 

SYMANTEC. �
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The fastest­

spmnmg 

readers ever. The InterSecf" 

CDR-74 and 84, only from NEC. 

Now they not only have the 

ability to access large amounts of 

information quicker and easier 

while maintaining the standard 

150 kb/sec rate for audio tracks. 

In other words, NEC's 

InterSecf" CDR-74 and 84 

with MultiSpin™ are the speed 

champions of CD-ROM. 

What's more, our CD-ROM 

Looks like someone just discovered 
CD-ROM with MultiSpin: 

than ever before, but they provide 

you with endless Multimedia 

possibilities as well. 

In fact, our MultiSpin tech­

nology can transfer data at a 

rate of 300 kb/sec. That's dou­

ble the speed of any other 

CD-ROM reader. And, our read­

ers can play back video with 

no pauses or lapses in motion . . 

But what happens to audio? 

Do human voices sound more 

like beings from another planet? 

Does music sound like a record 

being played at the wrong 

speed? Absolutely not. The 

amazing thing about MultiSpin 

technology is its ability to trans­

readers cover a range of price 

and performance needs. Choose 

from our external CDR-74 or 

internal CDR-84, with double 

dust doors and socketed firm­

ware features. Or, if portability 

interests you, choose our CDR­

37. All meet MPC Marketing 

Council guidelines for Multime­

dia computing and are fully 

QuickTime™ compatible. 

So next time you hear the words 

CD-ROM, think �M�u�l�t�i�S�p�i�n�'�.�~� 

And remember: it's hot, it's fast, 

it's only from NEC. And 
�= �~ �~�-�-

you don't . want 

to be the last 

on your 

fer data at twice the speed, block to get one. 

Because + is the way you want to go. N'Ec 
Circle 81 on Inquiry Cord. 
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Battle of the Super�
Spreadsheets �

KENNETH M. SHELDON · 

Hot on the heels of Microsoft's recent an­Quattro Pro for 
nouncement of Excel 4.0 for Windows, BOr­

Windows takes on land has released the first Windows version of 
its Quattro Pro spreadsheet. Both programs aim 

Excel 4.0 for the title to provide new, more powerful features, while 

of king of the Windows making those features easier to use-no small 
task, given the sheer number of features these 

spreadsheet mountain programs provide. After evaluating the ship­
ping version of Excel and a prerelease copy of 
Quattro Profor Windows, If ound that each suc­

ceeds in some areas and falls short in others. 
For the past year, Microsoft has been investing much time and effort in its Us­

ability Lab, watching novice users wrestle with programs and making changes 
based on what it sees. Meanwhile, Borland has been emphasizing an object-oriented 

Screen 1: In Quattro Pro for Windows, spreadsheets are organized into Notebooks, 
with labeled tabs that let you easily manipulate and consolidate your data. This 
example shows Quattro Pro's Speed Bar, a user-defined Power Button, and 
for111atting that was done using the Speed Bar. 
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design approach for all its new programs. 
The result? Two programs that, while 

different on the surface, share many fea­
tures. In fact, just about anything you can 
do with one of these programs, you can 
do with the other. It may not be as easy, but 
you can usually do it. Both programs make 
trade-offs between the vast number of fea­
tures available and making those features 
easy for you to understand and use. 

Step Up to the Bar 
Both Quattro Pro for Windows and Excel 
4.0 have a push-button menu bar along the 
top that lets you perform routine tasks (e.g., 
cutting and pasting and summing). Quattro 
Pro's SpeedBar (see screen I) and Excel's 
Toolbar (see screen 2) are remarkably sim­
ilar, although each has some buttons the 
other lacks. 

The bar changes depending on what task 
you're performing. Both programs let you 
move and resize these bars, and Excel 
automatically rearranges the buttons when 
you do. (Borland says Quattro Pro will 
have this feature by the time it's released.) 
Also, if you drag a Toolbar to the top, bot­
tom, or side of the screen, Excel snaps it 
neatly into place there. 

You can create new Toolbars and Speed­
Bars. That process is much easier in Excel 
4.0 than in Quattro Pro, and there's an­
other major advantage: Excel lets you 
change the standard Toolbars. (Borland 
says that the shipping version of Quattro 
Pro will also provide this feature.) You 
don't like the choice of buttons or their ar­
rangement? Excel lets you remove but­
tons that you don't use, add buttons from 
other tool bars, reairnnge buttons, or create 
your own tools. For example, Quattro Pro's 
SpeedBar provides a handy Best Fit button 
that automatically changes the width of a 
column to fit the longest entry in it. Ex­
cel doesn't have such a button, but I was 
able to quickly create one and add it to the 
standard Tool bar in a matter of minutes. 

The Quattro Pro SpeedBar also features 
a Power Button tool. If you click on it, 
you can add buttons directly to your spread­
sheet, which you can then use to run 
macros automatically. Excel has a Button 
tool that does the same thing, but it's hid­
den away on a Utility toolbar. Again, 
though, you can easily add this tool to the 
standard Tool bar if you like. 

Such a Drag 
Another feature shared by these programs 
is the ability to drag and drop spreadsheet 
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cells. You select an area with the mouse 
and drag it to a new location (or hold down 
the Control key to copy it). This is a useful 
feature, but each program has its quirks. 
Quattro Pro doesn't let you drag and drop 
single cells; Excel makes you point to the 
highlighted edge of the selected block, 
which takes a little practice. (That may 
be a feature, though; several times while 
using Quattro Pro, I inadvertently moved 
a block that I had previously selected.) 

Beyond that, Excel has a few features 
for entering and manipulating cells that 
Quattro Pro doesn't. The most interesting 
of these is AutoFill, which lets you type the 
first entry in a series and drag the edge of 
the cell to select more cells; Excel will au­
tomatically fill in those cells with the ap­
propriate data. 

For example, if you type January, Ex­
cel will enter February , March, and so 
on. Enter 1 in a cell and 3 in the next, and 
Excel will automatically fill in the re­
mainder of the selected block with a se­
ries ofodd numbers. You can do the same 
thing with Quattro Pro, but it's not as 
automatic; you have to use menus, which 
isn't nearly as easy or as much fun. 

Excel 's AutoSelect feature lets you au­
tomatically select all the active cells in a 

Screen 2: The Excel 4.0 Too/barfeatures, among other tools, an AutoFormat button 
that formatted this worksheet automatically, using a predefined format called 
"co/OJjul 2. " The AllfoFil/feature created the titles in the month column. Note the 
custom Too/bar that I designed, which contains tools that I found mvse(fusing often. 

row or column. Then there's AutoFormat, 
a standard Toolbar button that automati­ on Demand feature: Point to any object just by clicking on and dragging them. 
cally applies one of several predefined for­ on the screen, click the right mouse button, This is especially useful if you discover 
mats to the current block of data. Either and up pops a menu with selections per­ that one series of elements is hiding the 
program will let you do all this using pull­ tinent to that object-much easier than elements behind it. This is a much more di­
down menus and dialog boxes, but only traversing layers and layers of pull-down rect way to rotate a graph than Quattro 
Excel automates the procedures, which menus to perform a task. (You can still Pro's, which makes you go through a pop­
makes them especially easy for novices. use the pull-down menus if you prefer.) up menu, enter viewing angles, and so 

Excel provides a similar right-button fea­ forth. 
3-D: The Next Generation ture, but it's just not as elegant as Quat­
For all Excel's features, there's one place tro Pro's. Entering Analysis 
where Quattro Pro for Windows shines: Also, each of Quattro Pro's Menus on Once you have your data entered, both 
its organization of multiple spreadsheets. Demand features a help button, so you can programs provide a number of tools to let 
Quattro Pro lets you group related sp1'ead­ get context-sensitive help at any time. Ex­ you analyze it. Quattro Pro offers frequen­
sheets into Notebooks, with tabs for each cel provides a special help button on its cy distributions, regression analysis, matrix 
spreadsheet. You can label the tabs and Toolbar; click on it, click on a command or operations, and other functions. Excel's 
use them to flip through or reanange the screen object, and you'll get help. Analysis Toolpak provides a number of 
spreadsheets. More important, you can Of course, the best help utility is no sub­ specialized functions that will appeal to 
consolidate the contents of spreadsheets stitute for a friendly inte1face. To this end, engineers: histograms, Fourier analysis, 
merely by clicking and dragging across Excel provides a few Wizard tools that and so on. Both programs let you perform 
tabs. walk you through common tasks. Click on advanced "what-if" analyses with multiple 

Excel has a similar, though less intu­ the ChartWizard button, and Excel will variables. Each also provides tools that let 
itive, feature called Workbooks. Each help you create a chait, step by step. While you examine database information in a va­
Workbook contains a Contents page from Quattro Pro's SpeedBar has a Graph but­ riety of ways. 
which you can access the bound work­ ton that will create a quick column graph To make this last task simpler, Excel 
sheets, or you can click on icons to cycle for you, it isn't immediately obvious how provides Repo1tWizard, which guides you 
through them. The Notebook feature is so to change that graph. through the process of cross-tabulating 
simple and natural that you wonder why Manipulating graphs provides another data. Both programs let you perform 
somebody didn't think of it before. example of Excel's intuitive interface: It queries to external databases, and both 

Quattro Pro's other strength is its Menus lets you rotate three-dimensional graphs support DOE links to other applications; 
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Excel also supports OLE (Object Linking 
and Embedding) links. I was able to link a 
portion of a Quattro Pro Notebook to an 
Excel Workbook, but Quattro Pro wouldn't 

THE 

Quattro Pro for Windows 
$495 

System requireme111s: 
Windows 3.0 or higher, 4 MB of RAM, 
and a hard drive with I 0 MB of free 
space; a mouse is recommended. 

Borland International, Inc. 
P.O. Box 66000 I 
1800 Green Hills Rd. 
Scotts Valley, CA 95066 
(408) 438-8400 
fax: (408) 438-0839 
Circle 1217 on Inquiry Card. 

let me do the same thing in reverse. Note, 
however, that I was using beta software; 
this problem will probably be solved by 
the time Quattro Pro is shipped. 

FACTS 

Excel 4.0 for Windows 
$495 

Sys/em req11ireme111s: 
Windows 3.0 or higher, 2 MB of RAM, 
and a hard drive with 8 MB of free 
space; a mouse is recommended. 

Microsoft Corp. 
1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
Circle 1218 on Inquiry Card. 

Two Super Spreadsheets 
When Superman was created, he couldn't 
fly . Soon a challenger superhero appeared: 
Captain Marvel, who could fly. Superman 
suddenly learned how to fly, and a legal 
dispute led Captain Marvel into early re­
tirement. Today, no one remembers when 
Superman couldn't fly. 

Comparing Excel 4.0 and Quattro Pro 
for Windows is a bit like deciding whether 
Superman or Captain Marvel is more pow­
erful. These are both extremely powerful 
programs, and neither one is through 
adding features. Excel is still the Super­
man of spreadsheets, but Quattro Pro's 
features-especially its Notebook method 
of organizing and connecting multiple 
spreadsheets-make it a worthy challeng­
er, one that will undoubtedly become more 
powerful in future releases. • 

Kenneth M. Sheldon is a co11s11lti11g edi­
tor.for BYTE. He ccm be reached 011 BfX as 
"ksheldm1." 
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technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from a ny device or area of memory. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with I 
similar compression achieved by the popular PKz1P software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format.I I�• Application Controlled 1/0 and memory allocation for extreme flexibility.•Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression. 12K memory needed for Extraction. 
• Compatible with most popular Languages: C. C+ +, Pascal. Assembly. Basic. Clipper, Etc.I I�•Works with any 80x86 family CPU in real or protected mode. $295.00 
• No runtime royalties.I 
- - RUNNING OUT OF EXPENSIVE DISK SPACE? ­ -1

I PKz1p can help! PKz1P compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single I 
command. Compressed files can be quickly returned to their normal size with PKutiZIP . I Software developers can reduce the number of diskettes needed to distribute their product by I 
using PKZIP . Call for Distribution License information. 

The included PKZIP utility lets you store ® 9025 N. Deerwood Dr. I compressed files as a single self-extracting Bl I I 11'""'"'· Brown Deer, WI 53223 I 
.EXE files that automatically uncompresses �~ �'� (414) 354-8699 
when run. Only $47.00 · · ·· · · ® Fax (414) 354-8559 ______________, �
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The Onlr 436SX IDth Vacancy �
for Mulbple Upgrade Choices. �

AcerPower �4�8�6�~�X� is 

designed to IH'otect 

your �i�~�1�v�e�s�t�1�1�1�e�n�t� and 

u11grade path. No 

more ohsolescence. 

Multiple Choices 
The AcerPower �4�8�o�~�X� is (]esigne(] to 

protect your investment, allowing 

you to upgrade your CPU easily --at 

the lowest cost possible -- to a 

i48011Dr �~�~�,�J�J�,�W �, �~�~� or mn 

ooMHz*. 

The One &Only 
Acer is the first -- and only -­

companyto provide thisfl exili le 

upgrade technology. 

Triple the Power 
Other PCs let you double your CPU 

clock speed. But that's all. With 

the unique Acer CPU upgrade 

technology, you can triple your 

processmg power. 

The Lowest Cost· 
There is a lot of talk about 

upgrades.Jut the facts are that the 

AcerPower �4�8�o�~�X� allows the lowest 

cost CPU upgmle for the market. 

The Easiest Upgrade 
And upgrading is simple. Just 

remove thecover, snap in the chip, 

replace the cover and turn on the 

power. Your �4�8�o�~�X� automatically 

detects themorepowerful CPU. 

Acer. Giving you thepower you 

needtomorrow, today. For more 

infonnation and your free 
upgrade hrochm·e, 
"Protecting Your C.mnputer 

hivestrnent ABuyer's Guide 

to �U�1�~�r�a�d�a�h�l�i�t�f ', call ns �t�~�a �yAcer America Corporation1-800-SEE-ACER 
2641 Orcli ardParkway at 1-800.SEE-ACER! 

US and CANADA San Jose, CA 95134 

\or.J th< l<tr L',om �1�t�~�4�m�o�l� i,.km11\; Nim lami>ml!J,,.J lttr �\�r �,�~�, �( �, �~ �,�l�l �l�i�o�.� Tur lnid �I �n�'�"�'�~ �.� jlllj,.dD\m ".Jimnl;of lnid �C�.�1�~ �r�i�u�o�n�.� AceR (•
•11.....�i�.�~� 

Circle 11 on Inquiry Cord (RESELLERS: 12). 
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Intel 14.4EX Modem. 

�~� �'�~ ... ·> . 
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The fastest way
to save money. 

., 

The traditional modem is a 
dying breed. And in its place comes 
a new generation of products. 

Introducing the Intel family of 
fax.modems-a combination of our 
award-winning modem technology 
and SatisFAXtion@Board that brings 

...... 

. 
•, . "' . .. �~� ....... �

ried. �
you a no-compromise mo­
dem and fax in one. All for 
about the price of a data 
modem alone. 

Our top-of-the-line 
SatisFAXtion® Modem/400 
is 50 percent faster than a traditional 
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9600bps modem. Building 
on the modem named 
Editor's Choice by PC 
Magazine-our 14.4EX­
the Model 400 faxmodem 
offers V.32bis compatibility 

and V.42bis data compression as 

© 1992 ln1el Corpora1ion. Sa1isF AX 1ion is a regis1ered 1rademark of Intel Corporation. For infom1a1ion faxed directly 10 you, 
call l-800·525-3019 and ask fo r document 9990. For imernational inquiries. call 1-503-629-7354. In Europe. +44-793 -431 155. 
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With children. �
well as unequalled fax capabilities. 
No ordinary modem comes close. 

Three other children round 
out Intel's faxmodem family. The 
Model 400e is the powerful exter­
nal brother to the Model 400. The 
Model 200 offers exceptional fax 

capabilities with less modem speed. 
And the Model 100 is an excellent 
value for first-time buyers. 

So don't settle for just a modem. 
For the ultimate performance, fea­
tures and compatibility only Intel can 
give you, tie the f axmodem knot now. 

Experience our no-obligation, 14-day 
test drive program. For the name 
of the Intel Test Drive dealer nearest 

you, call 1-800-538-3373, ext. 63. 

infel. �
Circle 61 on Inquiry Card. 
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First of the �
Red-Hot R4000s �

BEN SMITH 

The Iris Crimson is more than a color change for Silicon Graphics' 
midrange Unix-based graphics workstations 

Crimson lights the fromSGI (Silicon Graphics, Inc.). I got an ear­
ly look at the Crimson, which is the first system

flame for the R4000 with the new 64-bit R4000SC RISC processor 
from Mips Computer Systems. The Crimsonprocessor from Mips 
also sports the highly configurable graphics en­
gine, Elan. Even though the basic machine costs 

three times more than an Intel-based workstation, it has eight times the perfor­
mance. But most important, the R4000-based Crimson is the first of a new gener­
ation of SGI computers. 

There is a world of difference between Unix-based and PC-based workstations. 
The most notable difference is in computational capabilities. Even though both 
categories may be single-seat computing craft, Unix machines feel like jet fighters, 
and PCs feel like small (and safe) single-engine private aircraft. The Iris Crimson 
is the F-15, scorchingly fast and highly sophisticated. When it's configured with­
out any graphics processors, you can use it as a workhorse file and compute serv­
er, but would you want to strip out an F-15 so that you could use it to haul cattle? 

Running a Crimson with the Elan board gives me the feeling that I'm three­
dimensional graphics combat ready. I feel invincible with the Crimson/VGXT that 

The Iri s Crimso11 i11froduces the R4000 processorfrom Mips Computer Systems a11d 
Silicon Graphics' Elan graphics card. 
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I looked at. Despite all this power and the 
fact that I'm running Unix, this is a com­
fortable world. SGI's System V release 
3.0 Unix (lrix) now uses a GUI based on X 
Window System and Motif that makes 
other GUis (with the exception of Hewlett­
Packard's VUE) look like cold fish. There 
is still much of the look of the old News­
based Irix user interface, but this is trim 
and fast. Also, it doesn't require you to 
write in Display PostScript to make mod­
ifications to your menus. 

Processing Power 
SOI is the first computer manufacturer to 
actually get an R4000-based computer out 
the door. As a result of the merger of Mips 
and SOI, it may also be the only one that 
succeeds with this significantly different 
RISC processor. Now the company con­
trols its own future by controlling the de­
sign of its CPUs. 

The R4000 is significantly different 
from the R3000 (the CPU in the rest of 
SGl's workstations) because it is a full 64­
bit processor and uses superpipelining­
an internal clock cycle that is twice as fast 
as what the rest of the circuitry sees. On the 
Crimson, the CPU appears to the bus as a 
50-MHz (the external clock speed) chip, 
but internally it's cranking at I 00 MHz. 
Superpipelining allows faster CPU pro­
cessing while maintaining a clock speed 
that memory and other devices can easily 
live with. Because the R4000 will run the 
32-bit R3000 binaries without modifica­
tion, a performance gain is achieved even 
without recompiling. 

The R4000 can be viewed as having 
three major logical units integrated on the 
same chip: the integer execution unit, the 
FPU, and the MMU (memory manage­
ment unit). To produce even more pro­
cessing throughput, the Iris Crimson uses 
the SC model of the R4000 processor, 
which means that it supports secondary 
data caching. There are 8 KB of instruc­
tion-cache memory and 8 KB of data­
cache memory integrated on the R4000. 
The Crimson has I MB of secondary­
cache memory (external from the CPU 
chip), which communicates with the 
R4000 over a 128-bit-wide inte1t·ace. (The 
R4000SC chip has 447 pins.) Both the 
primary and secondary caches are write­
back. This all means that the super­
pipelining is more 1 ikely to work at its full 
capacity. 

It 's likely that the R4000 processor will 
soon be the core of all computers from 
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SGI. Because R3000 code will run on the 
R4000 without modification and with 
some significant improvement in perfor­
mance, this is an easy upgrade. The real 
performance gains for programs that use 
large data sets will be realized as the ap­
plications and operating system use the 
full 64-bit characteristics of the R4000. 

More Than Just the CPU 
SGI manages to wring more perfonnance 
from Mips processors than anyone else 
because of the work the company put into 
taking full advantage of every aspect of 
the CPU. The Crimson design has man­
aged to maintain high performance while 
keeping manufacturing costs low as a re­
sult of SG I's proprietary ASIC (applica­
tion-specific IC) designs: an R4000SC­
to-Crimson bus interface ASIC, an 
R4000SC-to-memory interface ASIC, a 
Crimson bus-to-memory interface ASIC, 
and four DRAM-control AS!Cs. 

The Iris Crimson is enclosed in the same 
chassis and backplane as the Iris Power 
series (26 by 21 by 29 inches), in great 
contrast to the little Iris Indigo. On the out­
side, the most obvious attribute is the deep­
crimson case. On the inside are four VME­
bus slots. 

The memory configurations start at 16 
MB and can go up to 256 MB of RAM, 
and from 780 MB to 3.6 GB (gigabytes) of 
RAM on an internal disk. (For really large 
data sets, you can use external enclosures 
to expand to up to 48 GB of disk space­
which is one of the advantages of a 64-bit 
system.) · 

The unit has four RS-232 ports (ex­
pandable to six). There is a thick- or thin­
wire Ethernet interface (expandable to 
three); options include Token Ring, HPPI 
(High Performance Peripheral Interface), 
and FDDI (Fiber Distributed Data Inter­
face). Two SCSI channels are standard (up 
to eight, optionally), with up to four drives 
per channel. You can also add up to four 
IPI2 channels (with up to eight drives per 
channel), a standard IEEE-488 parallel 
port, and a Centronics parallel port. 

I'd want the optional CD-ROM drive 
to install additional software and system 
updates, as well as the 8-mm DAT (digital 
audiotape) for backups. You can configure 
the Crimson as a stand-alone workstation 
or as a server. There is no question that it 
will replace the Personal Iris (with a Mips 
R3000 processor) series. It is priced in the 
same range but offers more options and a 
greater range of configurations. 

Elan Graphics Board 
You can configure the Crimson without a 
graphics coprocessor (3-D graphics is done 
in software) or, for the very highest per­
fonnance, with the high-end VGXT graph­
ics system. Without a graphics board, the 
Crimson/Seiver makes a good file server at 
a base price of $27,900. 

The Crimson/Entry ($29,900) will give 
you an impressive 375,000 3-D vectors 
per second, 80,000 3-D polygons (flat­
shaded, unlit triangles) per second, 8-bit 
color, and z-buffering in software. (For 
comparison, the $28,000 Turbo Graphics 
Personal lris/35 yields only 219,000 3-D 
vectors per second, but it does give 52,000 
3-D polygons per second.) 

SGI is now shipping its important new 
graphics processor, the Elan, for every­
thing from the Indigo up through the Crim­
son. Although it's not cheap ($15,000 to 
$22,000), the Elan board provides tremen­
dous 3-D graphics power, with 24-bit col­
or and z-buffering, four-stencil bit planes, 
four overlay and four window-clipping ID 
planes, I million vectors per second, and 
370,000 3-D polygons per second. 

Nearly every important 3-D effect (ex­
cept ray tracing and radiosity) is done in 
hardware on the Elan board. At the low 
end, the board maintains all pixel loca­
tions as fractions even though they must be 
resolved to integers when being displayed. 
This feature, suhpixcl positio11i11g, prevents 
jitter during real-time animation and sup­
ports the hardware antialiasing for lines 
and points in motion. The board's weight­
ed blending is useful for antialiasing and 
also for creating a depth-of-field effect, 
motion blur, soft shadows, fog, and haze. 

The Elan graphics engine generates 
lighting effects for eight local light sources 
and will generate Phong lighting effects 
(i .e., highlights) while smoothing polygon 
descriptions of smooth surfaces. For ei­
ther side of a surface, I was able to de­
scribe its light emissivity (i.e., glow) and its 
ambient, diffuse, or specular reflectivity 
(i .e., shininess), as well as its transparency. 

In addition, the hardware will apply tex­
ture maps to any surface. I could tell it to 
apply the texture so that it stayed " stuck" 
to the surface as the object moved or so 
that the texture stayed fixed to my viewing 
position to let surfaces move through it­
an effect similar to someone dancing in 
the image light beam of a slide projector. 
I could also specify that this texture be ap­
plied to an invisible sphere surrounding 
the center of my view of an object. What I 

saw were the reflections of the texture on 
the surfaces of my objects-a sort of poor 
man's ray tracing, but in real time. 

The Evalu ati on Unit 
The Crimson/VGXT that I evaluated has 
128 MB of RAM and 780 MB of disk 
space. The price tag is $110,900. This is 
the most powerful and expensive system 
that BYTE has ever evaluated. 

The VGXT graphics system provides 
48-bit color with 24-bit z-buffering, I mil­
lion vectors per second, and 180,000 poly­
gons per second. This is the very high end 
and represents $72,000 of the total price. 
(This is the price of real-time photo­
realistic 3-D graphics.) When you watch 
smooth-surfaced buildings and aircraft and 
solid, texture-mapped mountains roll by 
in a real-time simulation of flying an F­
l 5, you can truly appreciate this graphics 
hardware. You can walk through an ar­
chitectural rendering or dive into the struc­
ture of a brain that is being rendered from 
MRI or CAT-scan data-all in smooth real 
time. 

But even without all the fancy and ex­
pensive graphics, the Crimson shows some 
astonishing results. The Iris Crimson ran 
BYTE's Unix benchmarks with the high­
est indexes of any machine we have tested. 
It had a Double-Precision Floating-Point 
index of 8.6 and a Dhrystone 2 index of 
4.7-that's 104,327 dhrystones per sec­
ond. The overall average of the six BYTE 
indexes is 6.3 times that of a Sun Sparc­
station !PC, the baseline machine. These 
results are higher than those for the HP/ 
Apollo 720 (which has an average index of 
4.3) and almost as high as the results for 
the IBM RISC System/6000 950 (an av­
erage index of 8.3, which is achieved by 
very fast file I/0 through massive disk 
caches). 

You don't need this kind of processing 
power for a business workstation, but you 
surely can use it when you are doing large 
and complex 3-D data analysis and visu­
alization. And without the graphics-pro­
cessing boards, the Crimson makes an ex­
cellent and affordable depm1ment compute 
server or even a file server. 

It Is Imp ort ant 
True, the Iris Crimson is an ideal machine 
for medical research and data visualiza­
tion, molecular modeling, remote-sensing 
data analysis, finite-element analysis, and 
other computing-intensive applications. 
But it is even more important as the herald 
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memory manager �
Microsoft chose. �
M�icrosoft® includes just one memory �

manager with their revolutionary new 
CIC++ 7.0. 

It's the memory manager that earned 
PC Magazine Editors' Choice for 1992, 
the BYTE Magazine Award of Merit, and 

unqualified praise from 
InfoWorld and PC Week. 

.;, 

maximum memory without using risky "magic 
tricks." The only one that works with total 
reliability under every major memory spec, includ­
ing DPMI, VCPI and EMS. 

Which are all good reasons to make the same 
choice in memory management yourself ­
386MAX® 6for PC compatible 386 and 486 systems, 
or BlueMAXT" 6for all 386 and 486 IBM PS/2s. 

See your dealer 1800 8Z7 0486 or call toll-free. • • • 

'Bj 
�~� 

. 
�-�~�-�-�·�~� 

�J�i�g�~�~�~�:�:�:�!�~�"�:�~�~� The IntelligentMemory Managers™ = 

,.· :. 
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3.0 or higher, and hard disk drive. (386MAX also supports 286 machines with Shadow RAM, or any PC with EMS 4.0 hardware with 256K �
memory. Feature availability and memory recovery mayvaryon these systems.) �
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of future R4000-based systems, from SGI 
and other vendors. 

For SGI, the R4000MP (the multipro­
cessor version) is logically the processor 
for a new line that will outperform the 
company's Power series. In addition, as 
chip manufacturing improves, simple 
improvements to the R4000 will greatly 
increase its already phenomenal perfor­
mance; the cache sizes can increase, and 
the processor can be sped up. All this will 
be under the control of SGI by the end of 
this year. Competition will come from the 
RISC System/6000 (IBM's high-end ver­
sion still has a four-chip set), the HP/Apol­
lo PA-RISC, and DEC's Alpha. SGJ holds 
all three fairly closely, whereas Mips pro­
cessor designs are licensed to several IC 
manufacturers and are thus much more 
available. 

The CPU is only part of the story in the 
world of real-time 3-D graphics systems. 
SGJ continues to reach out with new de­
signs like the Elan board that will spread 

development costs over its entire line of 
computers. The excellent engineering and 
pe1formance of the Iris Crimson and the lit­
tle Indigo are responsible for SGI's being 
recognized for more than 3-D graphics 
workstations. TI1e company is now carving 
out a piece of the market for general-en­
gineering and office workstations. The 
merger with Mips has thus ensured SGJ's 
foothold. 

My overall impression of SGI's Iris 
Crimson is that it's a machine for very se­
rious work. The Crimson is sturdy and 
very fast. As applications are developed 
for its 64-bit power, it will become known 
for being not only the first such machine 
but also one of the finest affordable 64­
bit computers.• 

Ben Smith is a BYTE technical editor and 
the author of UNIX Step-by-Step (H. W. 
Sams, 1990 ). You can contact him on BIX 
as "bensmith" or on Internet at ben@ 
bytepb.byte.com. 

THE FACTS 

Crimson/Entry 
$29,900 

Crimson/Server 
with 16 MB of RAM and 3.6 GB 
of RAM on internal disk, $27,900 

Crimson/VGXT 
wi th 128 MB of RAM and 780 
M B of disk space, $ 11 0,900 

Elan 
$15,000 to $22,000 

Silicon Graphics, Inc. 
2011 North Shoreline Blvd. 
Mountain View, CA 94043 
(4 15) 960-1980 
fax: (415) 961-0595 
Circle 1210 on Inquiry Card. 
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