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EXTRA COOLING MEANS 
LONGER LIFE. 

Each ZEOS system includes not one 
but two whisper quiet coolingfans. Why?Microsoft 
Because whether you expand your system 
or not, the cooler it runs, the longer it 
will last. 

And every ZEOS system is UL®Listed 
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tbles &Lotus! �
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24-HOUR-A-DAY TOLL-FREE TECHNICAL SUPPORT! 
Most of our competitors still offer only part time technical support. 
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ORDER YOUR OWN ZEOS TODAY! 
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your new ZEOS system is perhaps the best purchasing decision 
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Simply pick up the phone and give us a call toll free at 800-423-5891. 
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tions. On-site service 
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Speed: Excellent. 
Compatibility: 
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Excellent:' 

Government 
Computer News, 
"Arguably the 
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and OS/2 micro 
in the world." 

PC Magazine, 
Editor's Choice, 
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away every other 
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smart choice:' 

ZEOS SYSTEMS. 
A SMART CHOICE 
INDEED! 
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� 8 full Megabytes of ultra 
case with twin cooling fans high speed RAM. �
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612-633-6131with Tilt & Swivel. Ami Pro2.0› MasterCard, VISA,� Lotus 1-2-3 Windows, Ami Pro 2.0, at no additional Am Exp, Discover, Z-Card and COD. 
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EDITORIAL �

DENNIS 
ALLEN 

SENDING A MESSAGE �
TO CONGRESS �

A
n election year in the U.S. means two things----0ne 
good, the other bad. The good thing is that to get 
reelected, Congress has to actually do something. 
The bad thing is that that something may not be 
very good. We ought.to be concerned about the 

latter. 
Consider, for example, how trade-protection measures 

would affect the computer industry. For a long time, 
Congress has had a hankering 

Proposed protectionist to help out the semiconductor 
manufacturers in the U.S. You 

measures could halt probably remember all those 
news stories about how Jap­the forward momentum anese firms have flooded the 
market with cheap memoryof the computer industry 
chips and how U.S. firms can­
not compete against the"dump­

ing" of such low-cost chips on the market. 
On the one hand, it would appear that restricting im­

ports of memory chips would help U.S. memory makers, 
therefore protecting the industry and jobs. On the other 
hand, any kind of restriction would cause prices to sky­
rocket, and higher memory prices would mean higher 
prices for systems-a complete reversal of the current 
trend toward commodity pricing. 

Think about it this way: Just a few short years ago, 
there was a shortage of memory chips, and prices were 
naturally high. They were high enough, in fact, that a 
typical system came with only 1 MB of RAM-scarce­
ly enough to run, say, Microsoft Windows or any de­
manding application. 

It took a big drop in memory prices to· spur manufac­
turers to produce 2-, 4-, or even 8-MB systems for less 
than $3000, and we've all capitalized from that. More 
to the point, we ' ve bought more-powerful computers 
that let us run more-powerful-and more-demanding­
software applications so we can better do our jobs. Now 
that's a competitive edge, and it's one that Congress 
seems willing to forfeit. 

After years of promises and predictions of how per­
sonal computers would improve everyone's productiv­
ity, we find ourselves at the threshold of realizing that 
goal. Almost as though it happened overnight, although 
it didn ' t, we finally have user interfaces that actually 
make applications easy. We have applications that can use 
graphics as well as they can use text and numbers. We 
have operating-system platforms that let us run several ap­
plications at once. All of this came about because mem­
ory chips have been cheap and plentiful, and now, just as 

we're ready to cross the. ubiquitous productivity thresh­
old, Cong.ress wants to slam the door. 

For a moment, think about all that you could do if you 
had more memory in your present system. You could 
run more concurrent applications so that they could "talk" 
to one another and exchange data. You could run a larg­
er disk cache to speed up those applications. You could 
run a more powerful operating system. Simply put, you 
could do your job better. 

The benefits of having more memory go far beyond the 
obvious. Software developers, for example, are eager to 
write the gigantic programs necessary for enterprise­
wide computing. And companies are raring to imple­
ment those programs so that their entire operations can 
work more efficiently. 

Enacting protectionist measures for memory chips will 
halt the forward momentum of the computer market and 
the computer industry. Such action would stall future 
developments-in both software and hardware-simply 
because high memory prices would mean that the average 
computer system would have a relatively small amount of 
memory. In short, we would all have to spend a little 
more on computers to do a little less. 

You get the picture. With lots of inexpensive memory, 
we become more productive individually and as entire 
companies, and that increased productivity translates 
into nationwide competitiveness. Does that competi­
tiveness mean jobs? Perhaps, but I'll leave that to the 
Labor Department to say. One thing for sure, though, is 
that if trade restrictions are applied, cheap and plentiful 
memory is not possible. 

That's less than desirable, and it's nearly intolerable. 
At best, it may only be shortsighted. At worst, it's just · 
plain stupid. Trade protections rarely make sense. More­
over, Congress doesn ' t seem to think that voters look 
beyond the short-term benefits that they promise. Of 
course, it's not the first time that Congress has been 
wrong. 

Fortunately, when Congress is wrong, folks can say so 
at the voting booth on election day. But why wait until 
then? By that time, the damage will have been done. The 
better solution is to write a letter to your congressper­
son. Contrary to what you may have heard, they ' re starved 
for feedback from folks like you. If you're too busy to 
write a letter, just tear out this page, sign it, and mail it. Ei­
ther way, they'll get the message. 

-Dennis Allen 
Editor in Chief 

(BIX name "dallen 'J 
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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. 

pimml of optical media is I 5 years (shelf lifel -that's 3 times 
longer than Bernoulli®and Syquest™ magnetic disks. Since the 3.5" 
cartridges ore removable, optical remains the most secure way of storing 
your data into the future. 

I 

D • 

El!bWll for 3.5" optical disks have both ISO and ANSI 
standards to support the technology, while Bernoulli®and Syquest™ 
hove none. Each 3.5" disk con 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 ore available for MAC, 
SUN, DEC, IBM and compatibles. The Pinnacle. Your next storage system. 
Circle 98 on Inquiry Card (RESELLERS: 99). 



LETTERS �
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Waiting for OS/2 But I am not pleased that it is four 

R
years late. Nothing has held back the in­

egarding "The Public Speaks on dustry more than the Microsoft/IBM bun­
OS/2 vs. Windows" (November 1991), gle ofOS/2. I'll never forgive IBM for 

Microsoft has claimed that "the market wasting time on 16-bit OS/2. And I'll 
has spoken" by choosing Windows. This is never forgive Microsoft for abandoning 
nonsense. The market has no way of OS/2 altogether. BYTE editor Michael 
knowing what it wants until products are Nadeau is correct (see "Why Windows 
available for purchase. The market was Needs OS/2," December 1991). The com­
never offered 32-bit OS/2 2.0. If Microsoft ing battle betwt".en Microsoft's Windows 
needed to abandon something in favor of NT and IBM's OS/2 2.0 is a boon to con­
Windows 3.0, there was 16-bit OS/21.x, sumers. However, it's not the really inter­
which never had much to recommend it esting spectacle. More interesting will 
and was rejected by the market. be the emergence of 64-bit operating sys­

Microsoft has claimed that Windows 
3.x is better for the market than OS/2 2.0 would have 
been because it requires less-expensive hardware. This 
too is nonsense. No one buys a 286 machine these days, 
except as a minimal DOS box. Everyone is buying 
386SX, 386, and 486 machines, and Windows 3.x wants 
as much from these as OS/2 2.0 would have, but it gives 
back much less functionality and performance. 

For years we were told we were moving out of DOS, 
and then suddenly we were told to stay put and get bigger 
Windows instead. I hope the IBM version ofOS/2 2.0 
succeeds, if only to spite Microsoft. 

Jim Howard 
Project City, CA 

W hat Ellen Ullman says in the December 1991 
Roundtable ("What's Wrong with Unix?") is true: 

DOS is a "retrofit kludge." We deserve something bet­
ter. When I try to generate a report in Quicken with 
Desqview installed, I get an "Insufficient memory" 
message. I have to remove Desqview to generate the re­
port. Sure, this is just a bug. It's also a pain. 

I'm pinning my hopes on OS/2 at this point and pray­
ing that IBM finally gets it out the door and that it spawns 
many applications. · 

Bill Romaine 
Acton, MA 

W ith the real OS/2 just around the corner ("OS/2 
2.0: A Pilgrim's Journey," December 1991), it is 

ironic that Microsoft Windows has both hindered and 
helped OS/2: hindered, because Windows derailed 
OS/2's development program; helped, because until 
Windows, the GUI was going nowhere on the PC. Win­
dows binary compatibility made OS/2 unnecessarily fat 
and delayed it even more, but this helps, because Win­
dows capability will be what sells OS/2. 

I intend to run OS/2, and I intend to program for it. 

WE WANT TO HEAR FROM YOU . Please double-space your 
letter on one side ofthe page and include your name and address. 
Letters two pages in length or under have a better chance ofbeing 
published in their entirety. Address correspondence to Letters Edi­
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH03458. You 
can alsosend letters via B!Xmail c/o "editors." 

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

tems as Intel rolls out-as it must-its 
64-bit 80x86 chip. 

Will we see another bungle from the operating-sys­
tems giants, or will they react correctly next time? 

John Kominek 
Markham, Ontario, Canada 

I 'm often bemused by the preponderance of pro-Big 
Blue proclamations that stream forth from your pages. 

I just finished laughing at Michael Nadeau 's editorial 
("Why Windows Needs OS/2") and Jon Udell's "OS/2 
2.0: A Pilgrim's Journey" (December 1991). I laughed 
not because the writing was particularly humorous, but 
because these authors still [don't understand]. How 
many postponements [ofOS/2 2.0] have there been? The 
deadline for OS/2 2.0 was December 31, 1991 . Yester­
day I read of IBM's planned March 1992 release of the 
product. Ha! IBM couldn't produce a viable package 
with Microsoft, and IBM won't be able to do it without 
Microsoft. 

I'm almost ready to wager that by March IBM will 
proclaim some wonderful new breakthrough technology 
that can't be ignored and that will be developed by 
IBM's crack OS/2 2.0 team. And of course OS/2 2.0 will 
then be ready by May 1995 or soon thereafter, so users 
shouldn't switch to Windows! 

John Caporale 
West Chester, PA 

High-Level Praise 

I am very glad to see your six-part series by Doris Ap­
pleby on higher-level languages ("Classic Languages," 

beginning in September 1991). We read much about C 
these days, but higher-level languages offer enormous ad­
vantages to applications software developers as well as 
to maintenance programmers. 

One advantage is that these programs are written in a 
fashion similar to the way people think and thus are very 
readable. Another advantage is that these programs can 
be transported from a platform manufactured by one ven­
dor to a platform made by a different vendor, providing 
that both vendors have conformed to the appropriate stan­
dards. In addition, the error-handling routines for the 
higher-level languages are very sophisticated and accu­
rate. I have yet to see competent error-reporting rou­
tines fore. 

C should be used to create operating systems, 
drivers, compilers, linkers, and interrupt handlers. For 
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LETTERS�-
applications, though, the higher-level languages are by 
far the better choice. 

Leonard M. De Ball 
Glen Ellyn, IL 

Defining Interoperability 

W hat a wonderful article "Integrating Distributed 
Information" (November 1991) is. The opening 

line of the second paragraph is so subtle yet so incredi­
bly important: "Everywhere you look, information hides 
within data, waiting only for the right set of circum­
stances to reveal itself." 

In Ontario, road crews used to post signs ahead of 
major construction listing a contract number and comple­
tion date for the work. New signs include a brief de­
scriptive message regarding the work, along with the 
completion date. What a wonderful change. The origi­
nal signs were a great example of data, and the new signs 
are a great example of information. Until the new signs 
came, everyone considered the old signs to be informa­
tive because they had information written on them. Ah! 
Not anymore. Now someone has shown us what informa­
tion really is, and we can see that there is in fact a dif­
ference between data and information. 

Kevin Stumpf 
Kitchener, Ontario, Canada 

I t's obvious from reading "Interoperability: The Un­
fulfilled Promise" (November 1991) that interopera­

bility has become more important as more and more 
corporate data is distributed off mainframes onto desktop 
systems. But I am left wondering whether the quest for 
interoperability may stem from a failure to adequately 
distinguish between the nature of data typically kept on 
small computers and that residing on larger systems. 

Consider an IBM 3090 mainframe handling data and 
global data processing. A centralized MIS bureaucracy 
might dream of linking a local database of clients main­
tained by the New York office with local client databases 
kept by field offices, all of which might very well be sit­
ting on some combination of minicomputers, Macs, and 
PCs. Even if a field office harbors data seemingly 
equivalent in structure to that independently gathered in 
New York, there is no guarantee that the data is equally 
meaningful, since there is not likely to be any commonly 
defined protocols for collecting the data. For these and 
other reasons, desktop-resident data is often valuable 
only at this localized or "micro" level. 

Ultimately, "noninteroperative" computing seems to 
entail redefining what constitutes legitimate and valuable 
data processing. We should be careful not to obviate the 
economies obtained in the desktop revolution by demand­
ing that small systems be defined merely as distributed 
versions of mainframe technology, as the quest for inter­
operability seems to tacitly demand. 

Keith E. Risler 
London, Ontario, Canada 

T here is an error in "Transparent Data Exchange" 
(November 1991) and a few possible misconceptions. 

Autoimport is not on the market. Tangent Group ac­
quired the technology and, after evaluating what the mar­
ket needed, developed refinements to serve two differ­
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ent computing environments: PC file server and mixed 
platform. Avenue is adapted to the PC file-server envi­
ronment and Catapult to the multiplatform environment. 

Steven J. Vaughan-Nichols comments, "It isn't trans­
parent, but at least it's easy." If this means that you can't 
get Lotus data when you're in dBase, transparently, it's 
accurate. With Avenue and Catapult, the PC user can 
choose a keyword that will initiate action on host data. 
The user needs no knowledge of host operations to get 
host data. The mask capability refines data access fur­
ther and makes it even more accessible to end users. 

Vaughan-Nichols concludes the discussion with 
"while both programs make it simple to extract data 
ranges, they can't do complicated data queries .... " 
One of the areas we enhanced significantly is the search 
capabilities so that a user can specify criteria or values 
to select data. Several of these can be put back to back to 
sift through multiple levels of data. 

Overall, the tone and direction of the whole special 
section were informative and interesting. We applaud 
your efforts at cutting through the glitz with the knife of 
practicality. 

Posy Gering 
Tangent Group, Inc. 

Bothell, WA 

Revise Jerry’s Rule? 

I would like to extend Jerry Pournelle 's famous rule to 
this: "One person, at least one processor, and at least 

one mass-storage unit ." 
There is the ugly new phenomenon ofdiskless work­

stations, which provide end users with processors but 
deny them the space to store work unless the network 
and the central server are running. This reduces the local 
CPU to the level of a smart terminal, with all the draw­
backs of one main CPU. 

The network with diskless workstations is as unpro­
ductive as a mainframe network. The local workstations 
will use the server for any dumb I/O and will stay idle 
when they need· information and the server is overloaded 
or down. The same justification to get rid of the old 
mainframe will appear in this type of network. The users 
will have (as they have now) the right claim that with 
local mass storage they can unload only the pieces of in­
formation they need, work on them independently, and 
upload them again when finished. 

Ze'ev Atlas 
Teaneck, NJ 

I'll give some thought to the modification: One user, at 
least one CPU, and nowadays, yes, at least one mass­
storage device. -Jerry Pournelle 

•FIX �

LANFax Redirector ("Network Fax Servers Come of 
Age (Slowly)," December 1991) is stand-alone software 
that supports industry-standard fax boards. We inadver­
tently described it as a hardware/software bundle. • 
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Key Features 
� Fast, full-featured programming � Paste-link and programmable 

I language. dynamic data exchange (ODE). 
� Create .EXE files with no royalty or run› �Support for dynamic-link libraries 

time fee. (DLLs). 
�Visual design tools for click-and-drag � Online, context-sensitive Help. �

development of graphical applications. � Detailed online tutorial. �
� Sophisticated Windows-based applica› � Sample code and full-featured exam›

tions can include all standard Windows ple applications. 
controls, multiple windows, dialogs, � Incorporate bitmap graphics, meta›
custom menus, drag and drop, and pro› files, and icons. 
grammatic graphics. � Sophisticated debugging tools. 

MICROSOFT 

SOFTWARE 
D EVELOPMENT 
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At the 1991 Spring 
Comdex/Windows World, 
the editors of BYTE 
judged Visual Basic the 

� "Best ofShow."In the]uly 
WINNER 1991 issue ofBYTE, Edi›

tor-in-chiefFred Langa called Visual 
Basic "a milestone product." 

Apowerful\\1ndows 
system that lets you develop

powerful \\1naows apps. 
With the.MicrosoffVisual Basic•• programming system, you

Graphical fomzs and a robust programming language 
combine to create powerful Windows-based app/icatia11s. can have it both ways. 

Start with a robust, structured language, one ofthe fastest 
compilers around, and an interactive source-level debugger. All 

Pointer Picture Box tightly integrated in a programming system that’s extensible via 
direct calls to the Windows• API or other dynamic-link libraries 

I 

Label Text Box (DLLs), and even new types ofcontrols. 
Command Ofcourse, all that power can be put to good use.Frame 
Button Namely, remarkably powerful applications. Any app you
OptionCheck Box create can have a graphical interface that includes multiple win›Button 

dows, drag and drop, and all standard Windows controls. Not to 
Combo Box List Box mention dynamic data exchange (DDE) for interoperability with 

Vertical other Windows applications.Horizontal 
Scroll Bar Scroll Bar •The result? You can produce any kind of Windows applica›

Drive tion- each one a compiled, distributable .EXE file.Timer List Box 
So call us at (800) 541-1261, Dept. V68. We’ll be glad to tell 

Directory �
List Box �

File you more about the system that has it all.List Box 

Visual design tools provide a graphical way �
to create graphical applications. �-------------------· PR 0GRAMME R'S CH 0ICE --· 









NEWS �
MICROBYTES 

Novell Gets Serious About Unix 

NoveII might be justified in thinking that Net Ware will dominate for years to 
come. But as Microsoft's 32-bit, scalable Windows NT (New Technology) op­

erating system inches closer to reality, it's clear that NoveII is concerned about the 
long term. Windows NT, with its integral networking capabilities, could obviate the 
need for NetWare. The solution: Novell is throwing in its lot with Unix. 

Long the dominant client/server network operating system for the world of DOS­
based PCs, Novell's Net Ware is now being moved over to Unix through partner­
ships with Hewlett-Packard and the Unix Systems Laboratories (USL). In the past, 
Novell's Portable NetWare for Unix provided a subset of NetWare's full capa­
bilities and incomplete connectivity between Unix and DOS. Now NetWare will be 
tightly integrated with Unix. One benefit: The difficulties of integrating LANs 
based on TCP/IP and Sun Microsystems' Network File System protocol with Net­
Ware wiII become transparent. 

The deal between HP and NoveII will finally bring NetWare to a RISC-based Unix 
environment. The two companies plan to work together to port NetWare onto 
HP's Precision Architecture-RISC architecture, which is the basis for the blister­
ingly fast Series 700 workstations and servers. The software is expected to be 
available sometime in 1993. Darrell Miller, Novell's executive vice president of mar­
keting and services, said that the two companies decided to support PA-RISC be­
cause of its speed and that producing a native version of Net Ware will allow Net­
Ware loadable modules to run. 

The deal with USL may prove to be more strategically significant, since it could 
open up the whole Unix world, not just HP's comer of the market, to Novell. Nov­
ell and USL will form a joint venture cailed Univel in San Jose, California. Uni­
vel's mission will be to create a standard implementation of NetWare for USL's 
Unix System V release 4.0. Univel's products- the first of which will reportedly 
be available in the first half of this year-will arrive first for Intel-architecture 
machines. Other possible platforms include Advanced Computing Environment and 
SP ARC machines. 

The USL deal may have more to do with battling Microsoft than with integrating 
heterogeneous LANs. The announcement sheds light on why Novell invested in USL 
last year: Novell wants to hold onto the Intel-based market, and if that means 
jumping to Unix, so be it. Says Rikki Kirzner, a senior analyst at Dataquest, Net­
Ware could become to Unix what LAN Manager is to OS/2 and Windows NT. 
Unfortunately for users, a protracted battle between Windows NT and Unix could 
further postpone the era of truly transparent interoperability. 

- Owen Linderholm and Andy Reinhard t 

Clarion and Jensen Be Partners to Merge 

Clarion Software (Pompano Beach, nology, and an interactive debugger. The 
FL), developer of database applica­ two companies had already planned to in­

tions development tools for DOS-based clude JPI's compiler/linker technology in 
PCs, and London-based Jensen & Part­ the Clarion Professional Developer 3.0, 
ners International, developer of the Top­ scheduled to ship this month. 
Speed language products; have announced To accomplish the merger, Clarion stock 
an intent to merge. Clarion's flagship prod­ will be issued to JPI stockholders. JPI's 
uct, the Clarion Professional Developer, development staff will remain in London 
will be integrated with JPI's tools, which under the name TopSpeed Institute. 
include optimizing compilers, link tech- - D. L. Andrews 

NANOBYTES 

The most intriguing and puzzling 
aspect of Novell and USL 's Univel 
deal is that the partners hinted that 
they may produce the long-rumored 
Unix Lite, a scaled-down version 
of the operating system that would 
be shrink-wrapped for the desktop. 
USL has been thought to be devel­
oping this technology with Com­
paq, but now it will apparently fall 
to Univel. Compaq's role is un­
known at this time. Robert Kavner, 
chairman of USL, said the software 
will appear this year. D 

Bruce Barrington, Clarion Soft­
ware's chairman and chief engineer, 
said his company's merger with 

Jensen & Part­
ners Internation­
al "allows us to 
offer the best in 
languages to­
gether with the 
best in database 
technology. Un­
til now, the data­
base developer's 
choice has been 

C for speed or either Clarion, dBase, 
Paradox, or Clipper for program­
ming ease. Now Clarion can offer 
the same speed and compactness as 
a C program." D 

Ray Noorda, Novell's CEO, has a 
different view on corporate stock­
holders. "During our operations, we 
think of the customer first, em­
ployees second, and shareholders 
third," he said at the time of the 
Hewlett-Packard and USL announce­
ments. Noorda 's approach contrasts 
sharply with the business model that 
puts shareholders first Novell share­
holders aren't doing too badly: No­
vell reported record revenues for 
1991 of $640.1 million, up 29 per­
cent from $497.5 million in 1990, 
and profits of $162 .5 million, or 
$1.10 per share, up 72 percent from 
l 990's $94.3 million net. D 
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Desktop, RISC/PC, under 
$10,000 ... Silicon Graphics. 

It was bound to happen. 
We've taken everything we've learned 

about visual computing and built it into 
powerful systems that everyone can afford ­
the IRIS Indigo"' family. 

They pack the hot power of workstations 
and glide by at the cool price of PCs. And 
they're remarkably versatile - going from 
conceptual design to manufacturing - from 
fast 2D drafting through solids modeling ­
all with our powerful, renowned graphics. 

They're standards-based machines with 
all the hooks and connections to fit easily 
with other systems. And with a starting price 
under $10,000, they bring unprecedented 
graphics power to more desks for less money. 

But don't just takeotu·wordforit. Systems 
Integration magazine says IRIS Indigo has, 
"the best price/performance ratio we've seen on 
a workstation - or any product for that matter." 
And they've been given both the BYTE Award 
of Distinction and a Digital Review Editor's 
Choice award. 

See them for yourself. Get our free 20­
page full-color capabilities brochure, and find 
out where to check out the IRIS Indigo family 
as well as our full line of servers and 
supercomputers. 

Call I (800) 800-7441. Ext.17 

SiliconGraphicsfi �
Computer Systems 
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Apple Admits Floppy Drive Problem 

A pple has admitted that a start-up pro­
duction glitch has affected the flop­

py drives in the new portable PowerBook 
140s and 170s to the point where the com­
pany must replace the drives. Most of the 
failures have been in the drives in the 140 
model. 

The internal floppy drives on some ear­
ly production runs fail to operate unless 
screen brightness is turned down all the 
way, which makes the machine far less 

useful. "We made a production change be­
fore the holidays that adds shielding to the 
floppy drive, and that seems to eliminate 
the problem," an Apple representative said. 
"We are fixing the affected drives under 
warranty at no charge to the consumer and 
encourage those with problems to call the 
Apple Customer Assistance Center at (800) 
776-2333 to find their nearest service lo­

.cation." 
-Larry Loeb 

IBM's Multimedia Development Kit 
Acknowledges Two Worlds 

I BM is supporting the formats of two 
different multimedia platforms with the 

beta release of its 32-bit Multimedia Pre­
sentation Manager/2 Development Kit. 
The prerelease MPM/2, available from 
the company's operation in Boca Raton, 
Florida, is priced at $100 and provides de­
velopers with early access to documenta­
tion, tools, and code samples for the Mul­
timedia Extensions to OS/2 2.0. 

Mark Tempelmeyer, IBM's manager of 
multimedia system software, acknowl­
edges the importance of standards in the 
growth of multimedia and says that the 
MPM/2 extensions support standards such 
as the Media Control Interface (MCI) 
command set and the Resource Inter­
change File Format (RIFF), which are part 
of the multimedia extensions to Windows 
3.0. IBM belongs to the Interactive Mul­
timedia Association instead of the Multi­
media Marketing Council, an organiza­
tion created by Microsoft, Tandy, and 
others to promote the Multimedia PC 
(MPC) standard. Other IMA members in­
clude Apple, Sony, and Philips. 

By supporting command sets, formats, 
and functions such as MCI and RIFF, IBM 

gives the nod to both organizations' plat­
forms. The MCI command set controls 
multimedia hardware in an MPC, and the 
RIFF structure can incorporate other for­
mats developed independently of RIFF, 
such as a Windows metafile or a Windows 
device-independent bit-map file. 

The IMA's definition of the minimum 
system necessary to run multimedia ap­
plications differs from that of the MPC 
standard. The MPC standard, while not 
preclusive of full-motion video, does not 
specifically address it. The IMA specifi­
cation addresses NTSC and PAL video. 

Tempelmeyer describes the main differ­
ence between IBM's and Microsoft's of­
ferings as synchronization. He states that 
because the IBM multimedia product is 
built on top of a true multitasking operat­
ing system, it provides additional func­
tions that are used to synchronize multiple 
data streams, such as audio and video. For 
example, a stereo output device, such as 
the Sound Blaster Pro, can play two in­
dependent data streams, one on each chan­
nel, and be assured of keeping them syn­
chronous with each other. 

- Matt T r ask 

Microsoft Takes Another Step Toward NT 

Microsoft's second prerelease version 
of the Microsoft Windows 32-Bit 

Development Kit includes code to devel­
op for and run on Mips RISC and Intel 
systems, marking the first time the com­
pany has released tools for a non-Intel­
based platform. 

A Microsoft spokesperson said that the 
Development Kit has been released to 
about 100 select software developers and 
corporate customers. 

The kit includes an integrated LAN Man­
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ager client/server and the tools to develop 
32-bit applications for Windows. Mi­
crosoft's official position on Windows NT 
is that it will transform Windows into a 
Microsoft LAN Manager server platform, 
adding a fourth server platform to the 
three-OS/2, Unix, and VMS-that LAN 
Manager currently supports. To develop 
code for both Mips platforms, you have 
to develop on a Mips R4000-based ma­
chine. 

-D. L. Andrews 

NANOBYTES 

How will Microsoft's forthcoming 
Windows NT operating system 
compare to Unix? According to Mi­

crosoft chair­
man and CEO 
Bill Gates, NT 
pretty much is 
Unix. With its 
Posix standard 
compliance, 
Gates claims NT 
will be as com­
patible with the 
leading versions 
of Unix as they 

are with each other. The advantage 
of NT, Gates says, is that it will sell 
millions of units, more than any fla­
vor of Unix. He also said that Mi­
crosoft may offer a limited voice­
recognition capability for Windows 
this year. O 

Starting next month, Intel will cut 
prices of its 386 processors by as 
much as 35 percent. It will also in­
crease research and capital spend­
ing this year. The company says that 
the cuts are inspired by competition 
from AMO and that Intel will con­
centrate on generating revenue from 
its 486 chips and 386SL chips for 
notebooks. In the same month that 
Intel revealed the looming 386 price 
cuts, AMO CEO Jerry Sanders said 
in a teleconference for financial an­
alysts that AMO will ship a 486 
product for revenue this year. 0 

Live from Merrimack, New Hamp­
shire, it's Desktop Direct from DEC. 
That's right, DEC is in the midst of 
a "multimillion dollar push" to start 
selling systems such as the 386SX, 
16-MHz-based DECstation 316SX, 
486SX-based DECpc 433 Graphics 
Power Package, and the 486SX­
based DECpc 433 Graphic Power 
Plus Package at prices as low as 50 
percent of the list price. Resellers 
and value-added resellers can take 
advantage of the offers. For more 
information, call (800) 722-9332. 
A DEC representative said that the 
offers won't apply for SCO Unix 
systems. "Unix variations are a 
much more intense technical envi­
ronment," he said. O 
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Vendors Announce Electronic-Imaging Standard 

A new standard for the graphics and 
imaging world promises to make it 

easy to directly import captured images 
into applications and to simplify develop­
ers' support of the many input devices on 
the market. Many of the companies that 
are involved in electronic-image process­
ing have jointly defined a standard pro­
gramming interface, called CLASP (Con­
necting Link for Applications and Source 
Peripherals), so that developers won't have 
to program a set of drivers for each scan­
ner or digital camera on the market. 

The computer-imaging world relies on 
two capabilities: the conversion of images 
among different file formats and the abil­
ity to capture images electronically from an 
input device (e.g., a scanner). Although a 
standard doesn't exist for image formats, 
most applications now support a small 
range of preferred image formats. Because 
most graphics-related applications can con­
vert among these formats, the image-for­
mat problem is at least manageable. 

Unfortunately, except for the forthcom­
ing CLASP standard, the ·industry hasn't 
agreed on a way to import images. Thus, 
every application that wants to bring in an 
image must provide its own extensive set 
of drivers to support every possible input 
device; otherwise, the application has to 

rely on using a separate image-capture pro­
gram to import the image in one of sever­
al possible file formats. The latter solu­
tion is inelegant for the user, the former 
is laborious for the programmer, and nei­
ther helps if you just want to directly scan 
. an image into the company newsletter. 

CLASP is designed to address all these 
problems. The standard CLASP applica­
tion programming interface (API) will let 
applications use one set of device drivers 
that will support all compliant peripher­
als. When applications such as PageMak­
er support CLASP, you will be able to 
select a menu item to acquire an image, 
capture the image using your scanner, and 
paste it directly into a document without 
leaving your application. 

This set of standards is being finalized. 
The preliminary name of CLASP is likely 
to change soon to TWAIN, which one ob­
server said means Toolkit Without An Im­
portant Name. Whatever the name, the 
standard has the support of leading hard­
ware and software companies, improving 
its chances of becoming widely adopted. 

CLASP is a multiple-platform and mul­
tiple-device APL It is initially targeted for 
the Mac and Windows environments. OS/2 
and the X Window System may follow. 

-Owen Linderholm 

Lotus Not Consolidating DOS Spreadsheets . .. 
for Now 

S ources outside of Lotus Development 
have told BYTE that two factions are 

at war within Lotus over how to deal with 
the DOS spreadsheets. Recognizing that 
the bifurcation causes market confusion, 
some people argue that Lotus 1-2-3 re­
lease 3.1 should be eliminated-especial­
ly since its level of functionality is sup­
plied by 1-2-3 for Windows-and 2.3 
should be enhanced to better compete with 
Quattro Pro. Release 2.3 runs on XT-class 
machines, so if it were eliminated, Lotus 
would have no low-end offering. 

Other people apparently believe that Lo­
tus needs to keep both products, at least 
until the Windows version gains popular­
ity and more XTs are retired. Rewriting 
2.3's assembly language code to provide 
better memory management and allow 
multiple-page spreadsheets is said to be 
an enormous task, so keeping 3. l alive for 
386-class users may make more sense in 
the short term. 

The release 3.0 architecture, which is the 
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basis for all of Lotus's non-DOS imple­
mentations of 1-2-3, has proven very suc­
cessful and portable. But the old 2.x ar­
chitecture keeps hanging around-and it 
apparently makes up 55 percent to 60 per­
cent of new DOS spreadsheet sales-so 
this is a problem Lotus will have for a long 
time. 

Lotus asserts that it is not combining its 
two DOS-based spreadsheets into a sin­
gle product-or at least not now. A Lotus 
spokesperson said, "Both products play a 
significant role. We're not combining these 
products." 

According to Lotus, l -2-3 release 3.1 
now accounts for 40 percent to 45 percent 
of the company's worldwide sales in the 
DOS spreadsheet market. Lotus is now 
working on new versions of both prod­
ucts, a spokesperson said, and although 
the company had considered consolidat­
ing the products in the past, a consolidation 
is "not in the cards in the near future." 

- Andy Reinhardt 

NANO BYTES 

A manufacturer active in the Mac 
II market is now shipping a touch­
screen for the Mac. Edmark (Red­
mond, WA) has redesigned its $335 
TouchWindow to work with Mac 
monitors via the Mac's Apple Desk­
top Bus port. You can use the Mac's 
mouse concurrently with the Touch­
Window. 

The TouchWindow works with 
any Mac application and lets you 
use your finger to access pull-down 
menus, make selections, move ob­
jects, and draw. The screen is at­
tached to a Mac monitor with ad­
hesive strips. You can remove the 
screen from the monitor and use it 
as a stand-alone graphics tablet. Ed­
mark recently began shipping aver­
sion for PC compatibles. An Amiga 
version is due this summer. D 

Rear Admiral Grace Murray Hop­
per, 85, a pioneer in the develop­
ment of computers, coinventor of 
the COBOL programming lan­
guage, and the Navy's oldest serv­
ing officer, died in January at her 
home in Arlington, Virginia, of a 
heart attack. 

Hopper, a graduate of Vassar with 
a master's degree and doctorate in 
mathematics from Yale, joined the 
Navy in 1943. She was the first pro­
grammer on the world's first large­
scale digital computer, the Navy ' s 
Mark I. She continued as a pro­
grammer on subsequent wartime 
Navy computers. 

Following World War II, Hopper 
transferred to the Naval Reserve but 
continued her work in computers. 
She was recalled to active duty in 
the Navy following her retirement 
from the reserves and was kept on 
active duty for the next 20 years 
through a series of congressional 
and presidential orders. 

In 1991, Hopper was awarded the 
National Medal of Technology by 
President Bush. She was known for 
her contrary lifestyle. Her office at 
the Navy Data Automation Com­
mand featured a clock that ran back­
ward. Until her death, Hopper was a 
senior consultant for DEC. She was 
also a contributor to BYTE. She will 
be missed. D 



NEC introduces 
a 486 series 
that has 
a built-in survival 
instinct. 
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Poqet Computer Licenses Nestor 
Handwriting-Recognition Software 

P oqet Computer has licensed the Nes­
torWriter handwriting-recognition 

software from Nestor (Providence, RI) for 
use in pen-based products now under de­
velopment by Poqet. NestorWriter soft­
ware operates with DOS 3.3 or higher, 
which allows integration of current DOS­
based applications and offers a stable plat­
form fornew applications development. 

In addition to a user interface and hand­
writing recognition, Nestor and Poqet are 
developing a complete application pro­
gramming interface (API) toolkit that third­
party developers can use to create pen­
centric DOS applications. The software 
will include mouse emulation and elec­
tronic ink for signature capture and for the 
creation of bit-mapped images. A Nestor 
representative said that with the toolkit, 
developers will add pen-recognition ca­
pabilities to their DOS applications through 
pop-up, pen-input windows. 

The licensing of Nestor Writer is part of 
Poqet's strategy to provide a portable plat­
form to users while offering flexibility to 

programmers so that they can develop 
DOS-based, vertical applications, as op­

. posed to developing for data-collection 
devices that are based on proprietary op­
erating systems. NestorWriter and the 
Nestor pen user interface are designed to 
provide robust pen-computing function­
ality in all classes of pen-based computers, 
including 16-bit (using 8088/286 archi­
tecture) and 32-bit computers. 

Nestor says you can use its handwriting­
recognition engine in applications devel­
oped for situations where careful hand­
printing of characters is not practical. 
NestorWriter combines handwriting-recog­
nition accuracy for first-time users with 
on-the-fly learning capabilities that adapt 
to a user's handwriting style, Nestor says. 

The Nestor/Poqet API toolkit is avail­
able to developers direct from Poqet. The 
Poqet deal is nonexclusive, and Nestor is 
discussing similar agreements with other 
hardware manufacturers, according to a 
Nestor spokesperson. 

-D. L. Andrews 

IBM's Kuehler Promotes Partnering Efforts 

I n a meeting with securities analysts to 
explain IBM's recently announced re­

structuring plan, president Jack Kuehler 
promoted the company's growing effort 
to form alliances with leading partners, 
saying the business model IBM used in 
the 1960s and 1970s is now "a strategy 
for extinction." 

Kuehler explained why IBM has sought 
to work with companies such as Apple, 
Motorola, Intel, and Siemens-Nixdorf. 
"We can leverage each other's core com­
petencies," he said.-"We can share the ex­
pense and risk of these steep investments." 

Despite IBM's huge size, he noted, its 
50,000 worldwide competitors "collec­
tively have far more money, capital, and 
talent than we could ever muster." 

Through its joint venture with Siemens, 
IBM is sharing 16-Mb memory-chip pro­
duction and 64-Mb chip development. 
Kuehler also said that IBM is working on 
a 256-Mb chip. The partnership between 
Display Technologies and Toshiba will 
produce active-matrix color displays. The 
Motorola and Intel partnerships will pro­
duce new IBM RISC and 80x86 CPUs. 

- Andy Reinhardt 

SAS Institute Favors Windows over DOS 

S AS Institute, makerofthe widely used 
statistics package, is contemplating 

abandoning further enhancements of its 
DOS product. According to spokeswoman 
Hilary Yeo, the company will release a 
Windows 3.0 version of its software in 
June and will then encourage PC users to 
move to the Windows- and OS/2-based 
versions of the package. SAS will contin­
ue to license and support the DOS ver­
sions, but the company is not likely to con­
tinue enhancing them. 
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SAS says that it's moving to Windows in 
response to customer demand. However, 
many statistics-software users are in aca­
demic settings, where money for hardware 
is scarce. 

Graduate students and instructors won't 
relish having to buy a 386 to get a new 
version of SAS, but vendors can't be ex­
pected to carry DOS forever. Benign ne­
glect of the DOS platform is probably in­
evitable over time. • 

-Ellen Ullman 

NANO BYTES 

IBM plans to introduce new note­
books, laptops, and high-end serv­
ers early in the year, company 

president Jack 
Kuehler said. 
"In software, we 
have clearly 
put our reputa­
tion on the 
line," he said, 
referring to 
OS/2 2.0. The 
operating sys­
tem was deliv­
ered in late De­

cember "to customers who want to 
roll out code early," and it will ship 
commercially in March, as previ­
ously stated. IBM will "build vol­
umes as aggressively as possible," 
he said. Kuehler also said that the 
object-oriented Taligent operating 
system IBM is codeveloping with 
Apple is slated to ship in 1994. Pre­
viously, estimates had ranged as late 
as 1995. He also said that IBM does 
not see uses of RISC CPUs confined 
to the computer industry. "Con­
sumer electronics, for example, is 
not out of the question."D 

Not long after Kuehler made those 
comments, Apple chairman and 
CEO John Sculley said that Apple 
will introduce consumer-specific 
versions of its low-end Mac prod­
ucts in the U.S. during the second 
half of 1992. The company also 
plans to introduce two lines of CD­
ROM-based desktop multimedia 
Macs: one for the consumer channel 
and the other for the company's tra­
ditional PC channel, Sculley said. 
These CD-ROM systems will be 
based on System 7.0 and Quick­
Time multimedia technology. They 
should ship in time for the 1992 
Christmas season. D 

IBM is intemally showing Mac ap­
plications running under OS/2. 
The technology to implement this 
latest feature is coming out of the 
Taligent group, a source said. IBM 
could neither confirm nor deny the 
existence of such technology, and 
the source said it wasn't clear how 
it was being accomplished. • 
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"GO f �e�~�~�e �r�v �e� The Solution Draw Programs Image Programs Paint Programs 
cor11 Mathematica, Inc. Corel Micrografx Micrografx Aldus RI X ZSoft ol'l TEMPRA CorelDRAW Designer Picture Publisher PhotoStyler WinRIX Paintbrush 

Drawing Ettects 72 13 8 64 10 64 8 

Drawing Styles 
Arc 16 NIA 4 NIA NIA N/A NIA 
Circle 12 4 8 3 NIA NIA 4 
Curve (Parabola) 8 N/A 1 NIA NIA NIA N/A 
Ellipse 8 4 8 3 NIA 8 4 
Freehand 3 3 4 2 2 4 3 
Irregular Polygon 2 NIA 2 3 NIA NIA 8 
Line 7 7 6 2 4 8 6 
Parallelogram 4 NIA N/A NIA N/A N/A NIA 
Rectangle 12 4 8 3 NIA 8 4 
Reg ular Polygon 24 N/A N/A NIA N/A N/A NIA 
Spline (Bezier) 2 3 3 NIA NIA NIA 3 
Square 12 4 8 3 NIA N/A 4 

Load/Display Time s 
42K PCX :03 :39 :11 :36 :05 :13 :05 
330KTIFF :04 :18 :14 :47 :05 :17 :06 
289K Uncomp. TGA :03 NIA N/A :45 :05 :16 :07 
708K Comp.TGA :06 N/A NIA N/A N/A NIA :17 

Image Formats 
!JM ./ NIA NIA NIA NIA NIA N/A 
GIF ./ NIA NIA ./ ./ ./ ./ 
PCX ./ ./ ./ ./ ./ ./ ./ 
PTN ./ NIA NIA NIA NIA NIA N/A 
TGA ./ NIA NIA uncompressed uncompressed ./ ./ 
TIF ./ ./ ./ ./ ./ ./ ./ 
WIN ./ N/A NIA NIA N/A N/A N/A 

Hardware 
Batch Printing ./ ./ ./ NIA NIA NIA NIA 
Scanners ./ N/A N/A ./ ./ ./ ./ 
Video Capture ./ NIA NIA NIA NIA NIA N/A 
B/W Printing ./ ./ ./ ./ ./ ./ ./ 
Sierra HiColor VGA ./ ./ ../ ./ ./ ./ ./ 

Color Models 
CMYK ./ ./ ./ ./ ./ ./ N/A 
RGB ./ ./ ./ ./ ./ ./ ./ 
HLS ./ N/A ./ ./ ./ NIA ./ 
HSV ./ ./ NIA ./ ./ ./ NIA 

Environments 
DOS ./ N/A NIA N/A N/A N/A NIA 
Window s 3.0 ./ ./ ./ ./ ./ ./ ./ 

Multimedia/Authoring ./ N/A NIA NIA NIA N/A N/A 

Audio Support ./ N/A NIA N/A N/A NIA NIA 

Suggested List Price $149- $495 $695 $695 $695 $795 $495 $495 
.. 

I 

All tests were performed on an Orchid TechnologyPrivi lege 386-33 with 8MB RAM and a Conner 200MB HOD. Windows aplllcat1ons 
were tested in 386enhanced mode with no other tasks running. TEMPRA is a trademark of Mathematica, Inc. All other products are 
trademarksof their respective owners. TEMPRA speeds clocked before turbo charger feature. Copyright 1991 by Gary A. Klei n. All 
RightsReserved. 

mathematlca · 
I '< C 0 R P 0 H A r l ll 

•
. 

402 S. Kentucky Ave .. Lakeland, FL 33801 
813-682-1128 • Fax 813-686-5969 YTI 

1-800-852-MATH1·1 .. �1 �1�1 �~�1� 

Circle 262 on Inquiry Card (RESELLERS: 263). 

"Mathematica's Tempra 24-bit paint 
program was another winner, provid­
ing unparalled editing speed." 

Adam Osoorn 
NewMedia, 

November/December 1£991 

"A top-flight painting/photo retouch­
ing program with amazing capabili­
ties. Video speed, even for 24-bit 
color files, is remarkable. Highly rec­
ommended." 

Susan Glinert-Stevens 
PC Sources, November 1991 

"T empra Pro has some very powerful 
features. The package's color ma­
nipulation and control are hard to 
beat. Overall, Tempra Pro is an ex­
cellent graphics editor that's very easy 
to use and quite powerful. You will 
find it possible to create and edit 
images whether you are a beginner 
or a professional. " 

Marc Greenfield 
Computer Buying World, 

November 1991 

"Tempra really stands out when work­
ing with true-color images. The out­
put from T empra is excellent. Overall 
T empra is a good program. Those 
who work with full-color images ­
and any of the supported color scan­
ners - may find it a valuable tool. 
And the ability to work with video 
input offers interesting possibilities. " 

Leonard Hyre 
PCM, November 1991 

"Tempra gets our nod for PC-based 
programs. It's the least expensive of 
the lot and handles a variety of image 
formats. " 

Tom Thompson 
BYTE Magazine, June 1991 
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ANew Unix �
Standard �

BEN SMITH 

The HP/Apollo 710 � Hewlett-Packard/Apollo has introduced two 
new members to its 9000 Series 700: 710 and 

and 705 are small, 705. These low-priced personal workstations 
use the PA-RISC processor, the fastest RISCelegant, inexpensive, 
processor being shipped for the workstation 

and fast systems market. Although they have a low price, these 
are not low-end machines: The 710 lists for 

$9490, but it runs at 50 MHz and yields a BYTE Unix index of 4.6 (see the table), 
which means that it is more than four times as fast as a comparable Sun Microsys­
tems Sparcstation IPC. 

The new HP/Apollo workstations are enclosed in a small, trim case. The CPU can 
stand on edge (as shown) or sit flat on your desk. 
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The BYTE Unix index is a suite of tests 
that evaluate Unix workstation perfor­
mance on integers, floating-point math, 
operating system, disk access, and system 
loading. We have not yet tested the low­
end HP/Apollo 705, but we estimate that 
its index would be approximately 3.5. The 
705 runs at 35 MHz and lists for $4990. 

Keeping the Packaging Lean 
These machines are enclosed in a simple 
16'%- by 14'1.i- by 3-inch case. They include 
both thick- and thin-wire Ethernet con­
nections, a parallel port, two serial ports, 
and a SCSI-2 connector. You can save 
yourself some desk space by setting the 
CPU case on edge by attaching the feet 
that are provided. The 710 has an 8-bit 
frame buffer that provides 256 simulta­
neous colors to either a 19-inch ( 1280- by 
I 024-pixel, 72-Hz) display or a 16-inch 
(1024- by 768-pixel, 75-Hz) display. A 
19-inch gray-scale monitor is also avail­
able. 

The minimum systems are diskless and 
come with 16 MB of SO-nanosecond 
RAM, 32 KB of instruction cache mem­
ory, and 64 KB of data cache memory. 
The RAM can be built up to 64 MB. The 
maximum internal hard drive storage is 
840 MB. The maximum external hard 
drive is 9.45 gigabytes. 

The RISCs of Battle 
The high performance of the 9000 Series 
700 machines is primarily due to the PA­
RISC central processor. The Unix work­
station market has turned into a battle­
ground for competing designs. Sun's 
SP ARC design has dominated the work­
station market for years, and it will.prob­
ably continue to do so for many more years 
because Sun licenses the SPARC design 
for only a token sum. 

IBM's RISC System/6000 brought it 
from being the most laughable RISC 
manufacturer (the IBM RT) to one of the 
most feared (see "Sizzling RISC Systems 
from IBM," April 1990 BYTE). For at 
least a year, the RISC System/6000 was 
the performance leader among worksta­
tions. But, despite tens of millions of dol­
lars invested in setting up its marketing 
and distribution, it still does not dominate 
the market. With HP/Apollo's introduc­
tion of the 720 last year, IBM lost the per­
formance lead as well. 

Other notable RISC designs are the Mo­
torola 88000, which doesn't look like it 
will ever be popular for workstations, and 



NEWS �
FIRST IMPRESSIONS �

the Mips processors, which are used in its 
own machines as well as DEC's RISC 
workstations and the most recent designs 
from Sony. The newest Mips processor, 
the R4000, is a full 64-bit processor and is 
integral to the Unix plans of the Advanced 
Computing Environment consortium. 

Targeted markets for the 710 and 705 
workstations include both the technical 
and commercial worlds. HP/Apollo has 
established itself as a valuable source for 
computer-aided drafting and design work­
stations. The introduction of the 710 and 
705 may well attract members of the com­
mercial world, who need the high resolu­
tion and performance for electronic pub­
1ishing, information management, and 
group/project-oriented networking. 

Already, Lotus 1-2-3, WordPerfect, 
Wingz, Oracle, lnformix, Ingres, Sybase, 
and the most popular electronic publishing 
and multimedia packages run on these new 
machines. When HP/Apollo introduced 
the 720, there was already a huge reposi­
tory of software that runs on the PA-RISC 
minicomputers and the HP-UX operating 
system. The number and kinds of appli­
cations that run on the workstation's design 
and flavor of Unix are important consid­
erations in evaluating RISC workstations. 

Power Shift 
HP/Apollo's marketing phrase, "Power 
Shift," is fitting. With the kind of perfor­
mance that the 710 offers at the price that 
it does, the competition is finding itself in 
a frightening race for the affections of the 
budget-conscious workstation buyer. 

For all but intensive graphics applica­
tions, the 710 is more power than a single 
user needs. It is perfectly feasible and very 
practical to add an X-terminal to the con­
figuration. 

HP/Apollo claims that the 710 can gen­
erate 950,000 three-dimensional vectors 
per second. This is nearly twice the per­
formance of any comparably priced com­
petitor's workstation. Even with 3-D sur­
face rendering, this workstation is no 
slouch. As with the Iris Indigo, 3-D graph­
ics operations are done without a graphics 
pipeline coprocessor. 

The HP/Apollo 700 line has leapt for­
ward with the software that makes 3-D 
surface rendering practical on the low-end 
graphics workstations: the PowerShade li­
braries and software, which includes 
Wavefront Technologies' Personal Visu­
alizer. The libraries include operations for 
all the basic 3-D rendering problems as 

BYTE LAB BENCHMARKS 

The 710 's average score of4.6 makes it more than four times as fast as a Sun 
Sparcstation !PC. 

Test Baseline Result Index 

Arithmetic (type = double) �

Dhrystone 2 without register variables �

Excel throughput �

File copy (30 seconds) �

Pipe-based context switching �

Shell scripts (eight concurrent) �

Sum of six items �

Average �

well as adding haze-and ray-tracing. 
If the low end of the 9000 Series 700 

doesn't have enough power for your hefty 
graphics applications, you might consider 
the 750. It has larger caches and can be 
expanded to 384 MB of RAM and 2.6 
gigabytes of internal hard drive storage. 
But if all you want is more disk space and 
another PA-RISC processor, you may need 
only one of the new low-cost 9000 Series 
700 servers. 

Choice Computing 
I used the 710 as my personal workstation 
for a month. I did this to become familiar 
with the machine and also because it gave 
me the nicest working enviromnent with 
which to connect to the BYTE network. 
Yes, the X Window System applications 
are snappy, but with HP's Vue applica­
tion and window manager (built on 
OSF/Motif), my screen's multiwindowed 
world is also elegant. 

Computing is no longer in the Stone 
Age, and there is no reason why we should 
be so Spartan as to remain with ugly and 
difficult computing environments. Add 
HP's quality and design to the power of 
Unix computing and its network, and you 
have a comfortable and productive world 
in which to work. If you're in the market 
for a desktop workstation for general use, 
the 710 and 705 have the best price and 
performance, without sacrificing quality 
and good looks. • 

Ben Smith is a BYTE technical editor, a 
former database consultant, and the au­
thor of UNIX Step by Step (Howard W. 
Sams, 1990 ). You can reach him on BJX as 
"bensmith. " 
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22,366.3 84,850.8 3.8 

16.5 74.2 4.5 

179.0 1237.0 6.9 

1318.5 1500.4 1.1 

4.0 11.0 2.8 

27.5 
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THE FACTS 

HP/Apollo 705 and 710 

705 (35 MHz) 
19-inch 8-bit gray scale, diskless, 

$4990 
710 (50MHz) 
19-inch 8-bit gray scale, diskless, 

$9490 
16-inch 8-bit color, diskless, 

$11,490 
19-inch 8-bit color, diskless, 

$13,990 

Optional: 
210-MB internal harddrive, $2000 
420-MB internal hard drive, $2500 

Series 700 servers: 
720 with 32 MB of RAM, 840-MB 

hard drive, $23,440 
750 with 64 MB of RAM, 

1.3-gigabyte hard drive, CD-ROM, 
4-mm DAT backup, $57, 190 

750 CRX-24Z 
19-inch 24-bit color, 32 MB of 

RAM, 1.3-gigabyte internal hard 
drive, graphics coprocessor, and 
PowerShade, $63,190 

Hewlett-Packard/ Apollo 
270 Billerica Rd. 
Chelmsford, MA 01824 
(508) 256-6600 
fax: (.)08.) 256-4862 
Circle 1 219 on Inquiry Card. 
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Borland C++ 3.0 with Application Frameworks is fine-tuned 
for developing Windows applications. 

Battle of the �
Heavyweights �

MARTIN HELLER 

The release of � On my left, weighing in at 28 MB on disk and 
3200 pages of documentation: Borland C++ 3.0

Microsoft C /C++ 7.0 with Application Frameworks. (Crowd cheers.) 
On my right, weighing in at 20 MB on disk and sets up a challenge 
5800 pages of documentation (with a 500-page 

with Borland C++ 3.0 index): Microsoft CIC++ 7.0. (Crowd cheers 
again.)

for the hearts and These two contenders come to you compiling 
C and C++ code. Both target DOS and Win­minds of serious 
dows applications. They each use a DOS Pro­

developers tected Mode Interface server to work in pro­
tected. mode. Both have DOS integrated 

environments that work well in a DOS box under enhanced-mode Windows. They 
each have command-line compilers, linkers, make utilities, debuggers and profil­
ers for DOS and Windows programs, and Windows resource editors. Both have class 
libraries for building Windows applications, and both have container classes for DOS. 

Yet these are different products. Borland includes a Windows integrated envi­
ronment, a class library for building DOS applications, custom controls for Windows, 
and an assembler-for $749. Microsoft includes extra compiler and linker options: 
automatic function in-lining, function packaging, and p-code generation-for $495. 
(Microsoft sells separately a Windows integrated environment, QuickC for Windows, 
and Microsoft Macro Assembler.) 

Turbo cu � 1111 
Elle-

Borland C++ 3.0 (BCC) requires 2.5 MB 
of RAM and a 286 processor to produce 
Windows applications. Microsoft CIC++ 
7.0 (MSC) requires 4 MB of RAM and a 
386 processor. The standard developer' s 
machine is probably a 33-MHz 486 with 8 
MB of RAM, so Microsoft isn't exclud­
ing too much of its real market. If you're 
still developing with an old AT, you now 
have an excuse to get a real computer. 

Compiler Performance 
For years, BCC had the reputation of com­
piling quickly to get poorly optimized 
code; MSC had the reputation of compil­
ing slowly to get well-optimized code. 
Neither stereotype holds any longer. Both 
products now compile quickly and pro­
duce optimized code. In both cases, you 
can trade compilation time for generated 
code quality. 

The table shows the preliminary Dhry­
stone benchmark results. I used a 25-MHz 
computer with memory and disk caching. 
Microsoft's new maximum in-lining cou­
pled with global optimization worked mag­
ic on the Dhrystone benchmark-a major 
plus for Microsoft. 

The Sieve of Eratosthenes benchmark 
results I obtained show Borland slightly 
ahead. There isn't much that can be opti­
mized in the Sieve code. The results in the 
large model were similar, but not identical, 
to the results in the small model. 

I also timed a complete reconstruction 
of lmage2, a moderate-size Windows ap­
plication. Clearly, MSC has closed the C 
compilation speed gap, even when I let 

DJ<1l 1> Edito r - IMAGEZ.RES;. EKTEIUI 
f11t- Edll �l�!�i�l�U�!�l�l�l�Q �~� llpllH t �~ �t�:� �l� �p� 

With the release ofMicrosoft CIC++ 7.0, Microsoft has finally 
elltered the C++fray . 
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PRELIMINARY DHRYSTONE RESULTS 

The results indicate a major plus for Microsoft. 

Compiler Switches Run time .EXE size Text size 
(seconds) (bytes) (bytes) 

MSC CIC++ 7.0 /Oxaz /Ob2/Gs 
Large model /Oxaz/Ob2 

/Gs IAUOsae /Gs 

Borland C++ 3.0 � -02-Z-A- ms 

Large model � -02-Z-A- ml 
-01 -Z-A- ms 

BCC use precompiled headers. When op­
timizing, the two compilers take the same 
amount of time and produce code of sim­
ilar speed, but the MSC executable file is 
smaller. When quick-compiling, MSC now 
works faster than BCC. MSC's p-code op­
tion produces smaller code than any other 
option, but it is also much slower code 
than any other option. 

C++ and Class Libraries 
MSC has an implementation ofC++ 2.1 as 
described in the Annotated Reference Man­
ual, plus experimental exception-handling 
extensions. BCC has a C++ implementa­
tion that mirrors CFRONT 3.0, including 
template extensions. BCC has additional 
extensions known as dynamic dispatch vir­
tual tables to support message-response 
functions in the ObjectWindows Library, 
Borland's application framework for Win­
dows. Because of these extensions, you 
can't use OWL with any C++ compiler 
other than BCC. ' 

OWL will make people who are deeply 
involved in object-oriented programming 
quite happy. On the other hand, Mi­
crosoft's Foundation Classes, which ba­
sically encapsulate the Windows applica­
tion programming interface and keep the 
API nomenclature, make it relatively easy 
for an experienced Windows program to 
migrate to C++. I find OWL nice as far as 
it goes, but it doesn't cover, for example, 
Graphics Device Interface, Dynamic Data 
Exchange, or Object Linking and Embed­
ding. MFC, while it constitutes a very thin 
layer on top of the Windows API that does 
little abstraction in and of itself, covers 
most of the API in a regular way, and it 
lets you easily add functionality and ab­
straction by inheriting classes. 

MFC seems to have less overhead than 
OWL. Consider the size of a "Hello, 
World" application. HELLOAPP.EXE 
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3.6 8305 1516 
5.1 14,895 2018 
7.1 7729 898 

6.9 7624 1089 
8.8 9298 1229 
8.6 7640 1001 

built with MFC is 14,901 bytes long; 
HELLOAPP.EXE built with OWL is 
114,693 bytes long. No, I didn't make a 
mistake: A minimum OWL application is 
over 100 KB on disk, because pretty much 
the whole library links in. Microsoft, on 
the other hand, was able to make its MFC 
classes more granular and to let its linker 
exclude unreferenced packaged functions. 
Packaged functions include, by default, 
all C++ member functions. The big gain 
here is excluding unnecessary member 
functions from the executable image. 

This isn't as bad as it seems, because not 
all that baggage gets into memory. The 
RAM footprint of the MFC HELLO APP is 
18 KB; the RAM footprint of the OWL 
HELLOAPP is 28 KB. I'd like to see Bor­
land enhance its compiler and linker to re­
duce the .EXE file size. 

Microsoft has no equivalent to Borland's 
Turbo Vision application framework for 
DOS, which offers a lot of capability and 
makes it easy to build DOS character­
mode applications that use menus and a 
mouse. MFC has some container classes 
and utility classes that are usable from 
DOS, but the major thrust of MFC is to 
aid Windows developers. 

If you're targeting DOS, Borland's class­
es will help you more than Microsoft's 
will. But don't expect TV and OWL ap­
plications to share source code: While the 
two Borland application frameworks use 
similar concepts, they're incompatible. 

Integrated Environments · �
BCC offers two integrated environments: �
BC (DOS-hosted) and TCW (Windows­�
hosted). MSC offers one DOS-hosted in­�
tegrated environment, PWB. BC and PWB �
let you get at the full functionality of their �
compilers; TCW doesn't. TCW and PWB �
have browsers; BC doesn't. I like work­�
ing completely within Windows, which �

leads me to favorTCW. But it's frustrating 
that I can't do maximum optimization from 
TCW. PWB (which is much improved 
from previous incarnations) at least lets 
me do everything from one place-in­
cluding launching Windows applications 
from a DOS box, thanks to some new tech­
nology-but I wish Microsoft had done a 
real Windows-hosted environment. 

Borland's Resource Workshop is a fine 
tool for Windows developers that is simi­
lar to Mac ResEdit. MSC now comes with 
the basic set of resource-editing tools from 
the Windows Software Development Kit. 
Borland's TDW debugger now supports 
hardware breakpoints; Microsoft's CVW 
has speed and size improvements, and it 
fully supports C++ and p-code. Borland's 
WinSight is a neat message-monitoring 
utility. Microsoft Link can now build huge 
overlaid DOS programs. 

I could go on at length discussing other 
new features; both packages have many. 
The bottom line is that both MSC 7.0 and 
BCC 3.0 well serve the needs of profes­
sional Windows and DOS applications de­
velopers who work in C or C++. There 
was no knockout; the fight has to be scored 
on points, and you're the judge.• 

Martin Heller develops software and 
writes about computers.He can be reached 
on BIX as "mhel/er." 

THE FACTS 

Borland C++ 3.0 with Application 
Frameworks 
$749 

Borland International, Inc. �
1800 Green Hills Rd. �
P.O. Box 660001 �
Scotts Valley, CA 95066 �
(408) 438-8400 �
fax: (408) 438-8696 �
Circle 1211 on Inquiry Card. �

Microsoft CIC++ 7.0 �
$495 �

Microsoft Corp. �
I Microsoft Way �
Redmond, WA 98502 �
(800) 426-9400 
(206) 882-8080 �
fax: (206) 883-810 I �
Circle 1212 on Inquiry Card. �



Acer believes there is room for adifferent kind of 

computer company. One that not only offers everything 

from entry level PCs to 200 person UNIX'" networks, but 

designs them to grow when you do. Advance when tech­

nology does. And work as hard for your money as you do. 

For example, Acer invented ChipUp:" Abreak­

through technology that allows you to upgrade a 

386SX system to 

a486 simply by 

adding anew 

chip. It's like 

buying anew 

computer for the price of asingle chip. 

. For people on the go, the AcerAnyWare "'notebook 

computers pack the power and features of machines 

5times their size-for prices that are less than most 

other notebooks. There's afull range of high­

performance, low-cost models to choose from. 

We can also make alot of people happy all 

at once. Our 64-bit bus, multiprocessor AcerFrame'" 

fileservers bring minicomputer performance to 

your desktop. And they're backed by our 10 years 

of experience in UNIX systems. 

We invite you to see the complete range of Acer 

computers, including our affordable AcerMate'" line. 

And ask about our wide selection of AcerView"' moni­

tors, laser printers,keyboards and other peripherals. 

Call 1-800-SEE-ACER and tell us exactly what 

you need. And then 

we'll give you 

exactly what you want. . 

Circle 10 on Inquiry Card (RESELLERS: 11 ). 
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Dell Delivers Color Computing Without a Price Penalty 

I t seems like manufacturers 
have been showing portable 

computers with color screens 
at trade shows for years. In fact, 
they have, starting with those 
so-called technology demon­
strations a very long time ago. 
Some color portables have been 
available, but at eyebrow-rais­
ing and wallet-clearing prices 
that hovered around the five­
figure area. No, thank you. 

The major problem has been 
the availability of color flat­
panel displays. Finally, color 
LCD screens that can run off 
battery power are becoming 
available in quantity, and that 
means that those long-awaited 
color notebook computers will 
soon appear. 

After months of promises 
from a number of major play­
ers, the first color notebook I've 
been able to keep for a while 
and test arrived on my desk at the very 
end of 1991. The Dell System 325NC 
shows just how quickly you can get used to 
having color in your briefcase. What's sur­
prising is the bottom line. Dell has brought 
a full-power color notebook to market for 
not much more than a comparably 
equipped unit with a monochrome screen: 
$3999. 

The 325NC weighs in at a respectable 7 
pounds and measures 8Y, by 11 by 2'.h 
inches. That's a little heavier and a bit 
thicker than your garden-variety mono­
chrome notebook, but this is one loaded 
notebook computer. It's based on Intel's 
25-MHz 386SL (low-power) processor, 
but more about that later. 

The display on the 325NC is a 91:\-inch 
diagonal passive-matrix triple-supertwist 
nematic LCD that displays 16 colors in 
standard VGA (640- by 480-pixel) reso­
lution. It can also display 256 colors, al­
though in CGA (320- by 200-pixel) reso­
lution. 

Active-matrix displays are considerably 
brighter than passive-matrix displays. Ac­
tive-matrix displays also use much more 
power and are more expensive. 

I'd never worked with a passive-matrix 
display before, and I was at first a bit dis­
appointed. The image isn't as bright as I'd 
like it, and the colors are on the muted 
side. But this isn ' t, after all, a desktop 
VGA display. It didn ' t take long for me 
to get used to it, and the more I used it, 
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the more I liked it. I soon realized how 
important the color factor is with the ap­
plications that I use regularly-especially 
in Windows. 

Of course, a color display deserves a 
h igh-powercd and high-quality system to 
go along with it, and the rest of the 325NC 
is no slouch. It's obviously designed from 
the ground up as a cohesive whole. Dell 
has come a long way from its roots as a 
purveyor of me-too clones. 

Today's notebook computers are de­
signed to use battery power conservative­
ly . The 25-MHz 386SL that's the heart of 
the 325NC is state of the art for today's 
notebooks. It's crammed with power-sav­
ing features, including sleep and sus­
pend/resume modes. Dell has added more: 
custom firmw are and a custom applica­
tion-specific IC whose entire purpose is 
power management. 

The 325NC has yet another state-of-the­
art feature: A nickel-metal-hydride bat­
tery lasts longer and doesn ' t have the 
"memory effect" that nickel-cadmium bat­
teries are infamous for (i.e., delivering less 
power the more times they're recharged). 

The end result of all this engineering is a 
system that will run for an average of about 
3 hours on a charge. Some notebooks with 
monochrome displays don't do as well. 

As far as other system features are con­
cerned, the 325NC comes standard with 
4 MB of RAM (expandable to 12 MB) , a 
60- or 80-MB hard drive, a 3%<-inch 1.44­

MB floppy drive, and the usu­
al assortment of ports, includ­
ing PS/2 mouse and keyboard 
connectors. Options include a 
2400-bps modem and a 9600­
bps data/fax modem. 

The 85-key keyboard has a 
solid big-system feel. Its lay­
out is becoming standard for 
today's crop of notebooks. Be­
cause a pointing device of 
some sort is a necessity in to­
day's Windows-centric world, 
the 325NC comes standard 
with the Microsoft Ballpoint 
mouse, which is actually a 
miniature trackball. It's not the 
smallest pointing device that's 
available for portable comput­
ers, but I have found it to be 
one of the best. I use one with 
the notebook computer that I 
own. 

On the performance front, the 
325NC is impressive. I ran the 

BYTE Lab benchmarks and found that the 
325NC compared favorably with others 
in its class. This is a machine that's com­
fortable for even computation-heavy ap­
plications, especially if you pop in the op­
tional 387SX math coprocessor. 

Dell's aggressive pricing strategy will 
give the demand for color notebooks a 
much-needed kick in the pants and will 
make competitors very nervous, especial­
ly those known for premium prices. With 
its $3999 price tag, the question of whether 
you need a color notebook almost becomes 
moot. Color adds a new dimension to 
portable computing, and when you can get 
it for virtually the same price as a compa­
rable monochrome unit, what are you wait­
ing for? 

-Stan Miastkowski 

THE FACTS 

Dell System 325NC 
$3999; with 80-MB hard drive, 
$4199 

Dell Computer Corp. 
9505 Arboretum Blvd. 
Austin, TX 78759 
(800) 426-5150 
(512) 338-4400 �
fax: (5 12) 343-3312 �
Circle 1213 on Inquiry Card. �









Introducing The Gateway TelePath 
For $195, you get the Gateway TelePath - a new 

custom-designed V.32bis modem with full fax capability plus 
WinFax Pro;' Crosstalk' for Windows"' 

�w�1�~� �' �" �x� �aand afree trial membership with 
CompuServe'. Anywhere else you'd 
pay more for the software alone! 

Gateway 2000's engineers 
designed this internal modem and fax 
card to incorporate everything our 
customers were hungry for in the 
arena of PC communications. 

Speed. The Gateway TelePath 
modem operates up to 14,400 bps. 
The Gateway TelePath send/receive 
fax runs at 9,600 bps. 

; ..... 

Compatihility. The 14,400 bps modem is compatible with the 
standard AT command set and can be used with almost any 
compatible software. With the Gateway TelePath fax, you can 
send to or receive from any Group 3or earlier fax machine using 
Class I or Class 2commands. 

• Fax mode: V.17 , V.29, and V..27ter 
• Data mode: (try to find one we don't support!) V.32bis, V.32, 
V.22bis, V..22, V.21 , Bell 2 I 2A and I03, V.42 and MNP 2-4 error 
correction, V.42bis/MNP 5 data compression 

Price. You' ll find comparable fax/modem packages can cost 
in excess of $500 not including the software. At $195, the 
Gateway TelePath price is very easy to swall ow. 

New Video Options For Your PC 
The 15-Inch Crystal Scan l572FS 

It 's bigger, but that'sjust one of the improvements we've 
made to the IS-inch Crystal Scan 1572FS. The new flat, square, 
non-glare screen reduces distortion around the comers and 
provides an edge-to-edge display area. The refresh rate is higher, 
72 Hz, for added image stability and flicker-free display. Dot 
pitch is 0.28mm. We've also moved the fine tuning controls to 
the front of the monitor for easy access. 

The Crystal Scan 1572FS is an option with 386DX and 486 
systems for an additional $195. Availability is limited. 

The ATI' Graphics Accelerator 
You're really cookin' when you run aGateway 2000 system 

with ATl's graphics accelerator, the Graphics Ultra. AT! achieves 
aquantum leap in performance by using a highly optimized 
graphics coprocessor on the Graphics Ultra card. The I024 x768 
mode is fully compatible with IBM ' 8514, VGA, Super VGA and 
previous IBM graphics standards, which makes it easy to install 
applications using the standard video drivers. 

The AT! Graphics Ultra video card is standard with the 486-33 
system, optional with 386DX and 486 systems. The street price 
of this card is over 12 ----------­

$500, but with the m- ------­

purchase of a 
Gateway 2000 
system, you can 
upgrade to it ---- tM."=­..........�for $150! 

.fomdurd \'G:\ �D�i�1�m�r�~�J�1�J�d� Sfir1·d ATf Graplrin 
SrcJr NrB Ulmr 



New On The Menu: Choose One Software Option Free With Your PC! �
With the purchase of any Gateway 2000 386SX, 386DX or 

486 computer system, you now receive your choice of free 
application software. Pick one from the seven application 
options in our software buffet. We'll install one software option 
on your hard drive, optimally configured for your system and 
Windows, and provide you with the master diskettes and manuals 
- absolutelyfree. 

You can also buy additional software at extremely competitive 
prices, or choose fram other popular applications not listed here. 
Ask your sales person for the details. 

Option #I 
Microsoft Excel for Windows" 3.0 
• Apowerful graphical spreadsheet program 
• Includes online help for Lotus' 1-2-3' users 
• PC Magazine's Editor's Choice 
Retail value: $495. Discount value: $300+. Can be yours free 
with aGateway 2000 PC! 

Option #2 
Microsoft Wordfor Windows'"2.0 
• Best selling word processor for Windows 
• New version 2.0 adds spectacular refinements 
• Includes on line help for WordPerfect' users 
Retail value: $495. Discount value: $300+. Can be yours free 
with aGateway 2000 PC 1 

Option #3 
Microsoft PowerPointfor Windows'" 2.0 
• Easy-to-use desktop presentations program 
• Creates high-quality overheads and 35mm slides 
Retail value: $495. Discount value: $300+. Can be yours free 
with aGateway 2000 PC! 

Option #4 
The Paradox• 3.5 
• Award-winning database management program �
• From Borland: the leader in database and �
programming software �
Retail value: $695. Discount value: $500+. �
Can be yours free with aGateway 2000 PC! �

Option #5 
" The Entrepreneur Pack .-- ­

Includes Microsoft's 
0 

Works:' Publisher"' • ' o 

and Money;"the latest 
versions,and an ' 
Entertainment Pack, all ·- ·-.t 
for Windows, plus TurboTax for Windows• from ChipSoft 
• Works integrates a word processor, spreadsheet, database and 
more into one easy-to-use program 
• Publisher has page layout tools to create publications 
• Money helps you control your finances by wri tingchecks, 
setting budgets, tracking expenses 
• Entertainment Pack, eight games including Tetris• 
• TurboTax is an easy-to-use taxpreparation program with 
online help for understanding IRS rules 
Retail value: $607. Discount value: $400+. Can be yours free 
with a Gateway 2000 PC! 
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