




"Now it's our mission to tell the world about our discovery!" 
Dakota pauses. In all the excitement, he has forgotten 

that Lexa's dream remains unfulfilled. 
"I'm sorry, Lexa," Dakota tries to comfort her. "I know 

you were hoping to find something different - more like a 
cross between a notebook and a palmtop." 

"You're right. These are excellent machines, but they're 
not quite what I was hoping for," she murmurs. 

"But wait!" Dakota shouts, his voice echoing through the 
cave. "There's another map loaded on my Nomad. 

Yes, more directions. And the arrow is pointing to something 
called the HandBook. Do you suppose . .. ?" he wonders. 

Dakota and Lexa hurry out of the cave. What they 
thought was their journey's end has turned out to be just the 
beginning. 

TO BE CONTINUED... 

© 1992 Gateway 2000. In c. All hra11d.\· and prod11ct 1u1111es are tracfrmarks or registered trademarks of their respecti ve companies. 







Introducing the alternative �
to accounting software. �

I
ntroducing QuickBooks, from the 
makers of Quicken. The first software 
that does your books while you 

conduct your business. All you do is pay 
bills, invoice clients, and collect deposits. 
QuickBooks does all the work to provide 
you with management information and 
financial statements - any time you want. 

Specifications: PC compatible computer with 640K RAM �
and DOS 2.1 or higher. Hard disk with 2 MB ftee. �

No accounting mumbo-jumbo. 
With accounting software, you had to 
"post" "debits and credits" and "reverse 
entries" in "journals" and "ledgers:’ You 
practically needed to be a CPA. 

But now you can computerize your 
books without any accounting mumbo›
jumbo. 

New QuickBooks uses just plain 
English. Ifyou want to pay a bill, choose 

"Checkbook’’ from the......_....... 
Main Menu. 
Ifyou want to 
invoice a customer, 
choose "Invoicing." 
It’s that simple. 

Stunningly simple to use. 
Work with familiar fuIDlS. 

Only enter infurmation once. 
QuickBooks remembers your recurring 
payments. 

Flexibly assign expenses. 

Choose whom to pay and when. 
- Just select the bills you want to pay from 

this list. . 

Payments to the same vendor can be 
combined. �

Prints checks automatically fur all bills �
selected. �

- Shows your bank balance. 

otals how much you owe. 

Invoice customers in minutes. 

SalestaxiscalculatedfuryolL--- ›

The math is done furyo1L - -----›�
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HotNewZEOS’386 and l186 systems! �
PC Magazine calls it "the ultimate›

power desktop PC:' What will you call 
your new ZEOS '486 Editors' Choice 
system? Probably the hottest computer 
you’ve ever owned! 

First of all, our prices are great! For 
starters, you can get a ZEOS 386-33 
upgradable for as little as $1,395. 
Or you can move right into a complete 
486DX-50MHz for only $1,995. Out›
rageous! And it’s not just the price. 
It’s all the extras we give you, too. 

As an example, your new ZEOS 
Windows system comes complete with 
your choice of two Windows applica›
tions: Lotus 1-2-3for Windows, Ami 
Pro 2.0 and Freelance Graphics for 
Windows. With a suggested retail of 
over $1,000, even at 
"street prices" that’s 
agreatvalue. It’s ZEOS 
value. Here’s another 
great value example. 

You have probably 
heard about the impor›
tance of protecting 
your new computer 

investment with a surge suppressor. 
Well, your new ZEOS upgradable desk›
top system already has one. Built into 
the power supply!We didn’t stop there 
either. 

Because you’re also getting 24-Hour­
a-Day Toll-Free Technical Support. 
While most of the others still only offer 
part-time technical support, as a ZEOS 
customer, you get around-the-dock 
24-hour-a-day support, 365 days a year. 
Any time you need help, all you have 
to do is pick up the phone and give us 
a call, any time of the day or night! 

And all of this is just for starters. 
Because when you turn the page we’re 
going to talk about other exciting and 
important reasons for you to buy from 

ZEOS. Like 486SX-25s, 
the new 486DX-50s, 

yourZEOS 
.. 0 Editors' 

Choice 
'486and 

more. 
Come 

on in! 

Circle 177 on Inquiry Card. 





DENNIS 
ALLEN 

EDITORIAL �

MANAGING INFOGLUT �

Y
ou can't afford not to read this issue of BYTE, be­
cause inside is artic le after article on one of the 
biggest stories of the decade. No, it 's not about a 
new chip or a new software engine. This story 
is about the one thing with which we all must 

deal; this story is about the very fiber of business. As our 
cover proclaims, these articles cover the strategies and 
methods for turning textual information into usable 

knowledge. 
To be competitive in Just think about all the cor­

respondence, memos, reports, 
business in the 1990s, � proposals, documentation, and ­

news that ' s been word pro­you must leverage all the cessed or otherwise placed _into 
electronic form at your com­knowledge your company 
pany. Those pieces of text con­
tain the stuff that business is 
made of. Piece by piece, they 

exist in a delicate mesh of knowledge that permeates 
your organization. Yet, for the most part, they go un­
used because the utter vastness of this information has 
made it seemingly impossible to manage. But this really 
isn't the case. 

There are ways to get a handle on the information, 
and there are strategies for the future that you can adopt 
now. The most competitive companies will be the first to 
adopt search-and-retrieval software and the first to im­
plement strategies for organizing information for the fu­
ture. They recognize the need to develop their particu lar 
company ' s know ledge base into a repository of infor­
mation that anyone within the company can access so 
that the knowledge is neither hoarded nor misplaced. 

I recall a story of lost information for NASA' s space 
shuttle. Several years back, when it became apparent that 
the space shuttle would need extra heat protection for 
reentry, the obvious answer was to attach special tiles 
to the underbelly of the craft. It was obvious because 
there had been extensive research on the tiles years ear­
lier. But the research data was, at least for a while, lost. 

It was not a matter of simply calling an old employee 
and asking where the files had been placed; many people 
had been involved in acquiring the information, and they 
simply couldn't be reached. NASA-with all its com­
puting power-was left in a quandary of not knowing 
where the information was located and not having the 
funds to develop the tile information anew. 

Your company can easily find itself in a similar situa­
tion; maybe it already has. Consider projects that have 
been halted for one reason or another. What happened to 

can muster 
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all the information-the research, repo11s, and supporting 
documents-that was accumulated before the project 
was dismantled? Perhaps it went into the archives, some­
one's desk drawer, or the shredder. 

Or what about that key employee-what happens when 
he or she leaves the company? They may leave their disk 
files intact, but unless you know what' s in them, or unless 
the information happens to have been well organized, 
those files are useless. Imagine when employees leave 
how many hard disks have been reformatted to reclaim 
disk space for the next employee while throwing away in­
formation that may have taken years to amass. 

My bet is that you ' ll need that information someday, 
but you may not know that you ever had it. Even if you 
have the information, not knowing how or where to find 
it is hardly different from not having the information at all. 
That's why this issue is a must read. To be competitive in 
the 1990s, you have to leverage all the knowledge your 
company can muster. My advice is simple: Don't waste 
a second in exploring ways to manage the vast textual in­
formation hidden away in your company. 

That ' s why the BYTE staff has pulled together such a 
strong collection of articles on the subj ect. From the 
strategies of organizing information and turning text into 
usable knowledge to the tactics of search-and-retrieval 
software and WYSIWYG word processing, it's all here 
in this issue. 

Of course, doing the bigger story had its own chal­
lenges- chiefly, how to convey the concept on the cov­
er of the magazine. Frankly, it would have been easier to 
put a photo of the newest and fastest PC hardware on 
the cover. To do so, however, would have been to duck 
what is one of the most important issues in computing to­
day. Yet, you may not see the subject make the cover of 
other publications. 

This is the first time that an in-depth, multi-article re­
port on the subject of turning text into knowledge has 
been published in the popular press, and it seems only ap­
propriate that it appear on the cover and in the pages of 
BYTE. 

-Dennis Allen 
Editor in Chief 

(BIX name "dallen") 
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'' sprea s ee ��� �
"We make no bones about it-the innovative Quattro® Pro 4.0 

is the best DOS spreadsheet you can buy." 
Sebastian Rupley, PC/Computing, March 1992 

"Quattro Pro 4.0: Improvements add up to the ultiinate DOS spreadsheet." 
Craig Stinson, PC Magazin e, 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 4.0J ..." 
Raphael Needleman , Info World, January 27, 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 

BORLAND �
Software Craftsmanship 

Copyright.' 1992 Borland International, Inc. All rights reserved. Quattro is a registered trademark of Borland International, Inc. Bl 1504 
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LETTERS �

IBM and 
...,"'" Apple:::::,d,.rd7 

Now We Know ... 

n case you were wondering, yes, I didI notice the hidden letters on your Febru­
ary 1992 cover. 

M. Brasse 
Schinnen, The Netherlands 

It's true, the "hidden " letters in the cir­
cuit traces spell I-B-M. Did anyone feel an 
overwhelming urge to buy a PS/2 ?-Eds. 

Internet Excellence 

s one of the millions of Internet users, I was very A pleased to discover another article on the single most 
important advance in communications history since 
people began speaking ("Applying the Internet," Febru­
ary). I hope that BYTE will obtain without delay an In­
ternet address for those of us who can't afford BIX and 
don't wish to use snail-mail or fax. You might also want 
to offer a monthly Internet column as a way of populariz­
ing the Net and encouraging network citizenship. 

David Mattison 
Victoria, BC, Canada 

Ask and you shall receive. BYTE's editors already have 
Internet addresses. Now we have an Internet address for 
letters as well. Send your comments to letters@bytepb 
.byte.com.-Eds. 

Multimedia Isn't Cutting It 

I 've read lots of solemn discussions lately about multi­
media, and how it will be used for training, business 

presentations, and so on. These guys must be kidding! 
The main uses of multimedia will be pop videos, games, 
and X-rated movies. That's where the money is. 

If you accept this, then it's obvious that the Philips­
Sony approach of making the multimedia player as simple 
to use as possible is correct, and the IBM-Microsoft 
idea of extending the PC to do the job is a loser. Things 
like training and business presentations will be small­
time spin-offs from the main business. 

Michael J . White 
Wahroonga, Australia 

Gallium Arsenide Issue 

I was surprised to read in "Gallium Grows Up" (Feb­
ruary, page 143) that the electron mobility of GaAs in­

creases with temperature . All the references that I have 
show that above 100 K the opposite is true, asµ,, reduces 
at a rate between 1/T and 1 /P depending on the actual 
material and measurement technique. This does not 

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

affect the general conclusion of the arti­
cle: that GaAs will be incorporated into 
commercial systems only when its higher 
manufacturing costs are outweighed by its 
performance advantages over silicon. 

Besides brittleness, another reason for 
higher manufacturing costs is the demands 
of the associated processing methods and 
tolerances . These are brought about by the 
nature of the currently dominant GaAs 
device, the MESFET (metal semiconductor 
field effect transistor), which is not as 
well suited to logic applications as the sili­
con MOSFET (metal-oxide semiconduc­
tor field effect transistor) . In particular, to 

keep the number of devices at a minimum (fewer de­
vices mean higher yields), it's necessary to use enhance­
ment-mode MESFETs, which require very accurate 
control of the thickness of the device's active region. Pro­
cessing difficulties like these have as much to do with 
determining the commercial viability of a semiconductor 
device as the theoretical benefits of the device itself. 

Mark Bowser 
Essex, U.K. 

Great Interruptions 

I just finished reading Roger Alford's "How Inter­
rupts Work" (February) and thoroughly enjoyed the 

content of the article. It was well written, and it clari­
fied the workings of IRQs in the IBM PC and AT. 

Jeffrey S. Glenn 
Concord, NH 

Way Late Mail 

E nclosed is something you might find amusing . In 
1977, a BYTE reader circled a "bingo" number from 

the December 1977 issue. In February 1978, we mailed 
product information in response. Just 14 years later, on 
January 28, 1992, we received the enclosed envelope 
back marked "No Forward Order on File." 

Incidentally, the product information inside was for 
the "AD8" S-100 computer-controlled music synthesiz­
er. Carl Helmers, then editor of BYTE, was one of the 
first customers to buy this product. 

Philip Tubb 
ALF Products, Inc. 

Wheat Ridge, CO 

From the markings on the envelope, it appears that 
ALF's mailing spent I4 years in the USPS Dead Letter 
Office in St. Paul, Minnesota.-Eds. 

•FIX �

The correct price for Cayman Systems' XGator 1.0 (Re­
viewer's Notebook, February) is $295. • 
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NEWS �
MICRO BYTES �

Nutek: A Mac Emulator in Progress 

Early last year, Nutek Computers (Cupertino , CA) announced that it had deve l­
oped a Mac-compatible ope rating system and a se t of chi ps th a t le t sys tem 

vendors make Mac clones without infringing on Apple ' s pate nt s or copyri ghts . 
After the anno uncement , Nutek continued to qui e tl y plug away al its Mac equiva­
lent, shunning the g lare of publicity. However, the company recentl y reapjJeared at 
the CeB IT show in Hannover, Germany, wi th a log ic board comple te with a 68030 
processor. BYTE staff subseque ntl y spent seve ral ho urs wi th Nutek representa­
tives at their U.S. offices and discovered that the Nutek system is still a work in 
progress, but it 's real. Nutek hasn ' t dec ided if it w ill se ll the board to system man­
ufacturers or through dealer/di stributo r channe ls. 

Nutek shuns the tenn clone for its computer because the word suggests the idea of 
a copy. The hardware isn ' t a prec ise duplicate o( the Mac. and the software was writ­
ten independently , not copied. The main logic board- the actual hardware that Nutek 
will se ll-resembles that of a Mac !lei . The board has a 33-MHz 68030 CPU , three 
Nu Bus slots, two miniature DIN-8 seri a l ports, and DB-25 and inte rnal 50-pin ribbon 
SCSI connectors that are managed by two 53C80 SCSI contro ller chips. Sound input 
and stereo-sound output ports handle sample rates o f 22 and 44 kH z. The system 
also offers built-in video using a DB-15 (Apple standard) connector and two connectors 
for floppy drives . The keyboard and mouse, however, use PS/2 connec tors. 

Prototypes have a standard PC chassis, a 40-MB SCSI drive, and a Fujitsu flop­
py drive that writes 800-KB GCR (Group Code Recording)--encoded floppy di sks 
and has software-controlled disk eject io n. Shipping units will use PC-standard 
1.44-MB floppy drives with MFM encoding . 

Three on-board custom ASICs (app li cation-spec ific ICs) serve as the g lue be­
tween Nutek 's Mac OS/firmware emulation and the mi xture of Mac and PC hardware. 
Nutek chip I handles a ll 1/0 and the rea l-ti me c lock. Nutek chips 2 and 3 manage 
memory control and the NuBus inte rface. OMA channels are used with the SCS I, flop­
py drive , and sound subsys te ms. An EEPROM chip holds boot code that loads 
Nutek 's clean-room implementation of the Mac Too lbox and operating system from 
a floppy or hard disk into main memory . The reason for loading the firmware thi s 
way-a method that 's similar to what earl y Amigas did with their KickStart code­
is twofo ld: It ' s easier to patch the firmware and provide updates to use rs in the 
field, and the code executes faster in RAM. This firmware is a comprehensive im­
plementation of System 6.0.x software managers and a subset of System 7.0 features . 

Firing up the Nutek emulator, you see a sli ghtly diffe rent inte rface. Uni x wizards 
will recognize it at once-Motif. However, this appearance is onl y screen-deep: Mo­
tif supplies on ly the GUI; the rest is Nutek 's Mac OS em ul at ion. Motif adds its own 
twi sts to the inte rface . The menus behave differently, and the menu bar appea rs in­
s ide the act ive window. For Mac Command-key equivalents on the I 0 I-key stan­
dard PC keyboard , you hold down the All key and press the appropriate second or 
third keys . Nutek substitutes its own bit-mapped fonts for the standard App le Sys­
tem fonts o f Geneva, Monaco, and Chicago. 

Nutek's board is meant to support the major mainstream applications. The com­
pany ' s target is the less sophisticated user who runs only several major app li cations 
(e.g., a word processor and a page-layout app lication). 

The system was run us ing two Claris app licat ions, MacWrite and C lar is Works. 
They worked without apparent problems, as did a copy of PageMaker 3.0 from 
Aldus. But the system had trouble w ith PageMaker 4.2 and with a PageMaker doc­
ume nt wi th a co lor TIFF file and several EPS (Encapsulated PostScri pt) fil es em­
bedded in tex t. The TIFF fil e reproduced correctl y, but the placement bit maps for 
the EPS files were garbled , apparently d ue to a scaling problem. 

n1111i1111ed 

NANOBYTES 

USRoboli cs (Sll:.ok ie, IL) has de­
ve loµe d a mode m fo r the Hew­
lett-Pa <J kard 95LX. T he $249 

World Pon 
F1tx Data 
P a lmtop 
Mod e m 's 
communi­
ca tion s 

software is buill in to the modem and 
runs on a 9-V battery. An AC adap­
ter is inc luded. D 

Exactl y two yea rs a ft e r it first an­
nounced th e projec t. Quarte rdeck 
Office Systems (Santa Monica, CA ) 
re leased Dcsqview/X . its 32-bit op­
era ling system th at lets 386SX or 
hi gher PCs run graphi cal X Win­
dow System programs res id ing on a 
Uni x host. Desqview/X alw lets the 
same Uni x hosts or X terminals run 
DOS or Windows programs resid­
ing on the PC. "Getting Microsoft 
Windows to run remotely on a Sun 
workstati on was the final step," said 
Therese Myers. Quarterdeck· s pres­
ident. D 

Sun Microsys tems has spun off an­
oth e r co mpan y, SunSelect , that 
will foc us on products to bridge the 
PC and Uni x e nviro nme nt. The 
new company. to be headquartered 
in Billerica, Massachusetts, will as­
sume res pons ibility for Sun prod­
ucts that will integrate PCs and PC 
LANs with Uni x. D 

Apple is developing A/UX 3.0 Se­
cure, a C2-Ievel certifiable version 
of its Uni x vari ant. It ex pects the 
operating system to be available in 
the fourth quarte r of this year. D 

A 199 1 trip to Latvia by U.S. busi­
ness executi ves has res ulted in the 
formation of Basec (Boston , MA ). a 
company that has deve loped a pro­
gram that aggregates data in Excel 
"3.0 for Windows. Versi ons for oth­
er spreadsheets are planned. D 
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NEWS �
The Mac low-level benchmarks showed 

interesting results: The floating-point tests , 
using SANE (Standard Apple Numeric 
Environment), ran fine, but the video tests 
did not. From the looks of the e1rntic screen 
updates in PageMaker, there 's still work to 
be done on the Window Manager. Nutek is 
also talking to SuperMac and RasterOps to 
help provide support for their di splay sys­
tems. 

Nutek has gone to great lengths to doc­
ument its clean-room design of the Mac 
finnware. There are no ex-Apple employ-

MICRO BYTES �

ees, and the work is archived int9 a third­
party vault for future reference. The com­
pany has also allocated funds to handle a 
potential lawsuit. Patented technologies, 
such as the ADB (A pple Desktop Bus) 
mouse/keyboard and AppleTalk protocols, 
are not present in Nutek's design. There's 
no doubt that Nutek is pulling off an ad­
mi rable feat in emulating a Mac. Whether 
the company can get the implementat ion 
thoroughly debugged and pers uade peo­
ple to buy it is an unanswered question . 

-Tom Thompson 

Industry Veterans Found Research Company 

Paul Allen, the president of Asymetrix, 
and David Liddl e, th e founder of 

Metaphor, have founded a new company, 
called Interval Research (Palo Alto, CA) , 
with the goal of perfonning research and 
advanced deve lopment in areas of new 
technology. The company probably won't 
produce any products; instead, it will either 
li cense technology to other companies or 
spin off new companies to further develop 
and market techno logies that it has creat­
ed. Allen described the latter technique as 
a way of allowing researchers to profit di­
rectly from a new discovery or inventi on. 

Interval Research will focus its effrnts on 

infom1ation systems, communications, and 
computer sc ience. Allen said that some of 
the initial areas of research would include 
"domain-specific software design, app li­
cations for new data servi ces, ubiquitous 
computing, new human interaction models, 
and generic encoding of on-line knowl­
edge." He was not specific about the details 
o f these areas of research, but he did say 
that the research would go beyond what 
people see today and would in vo lve deal­
ing with the difficult problems of comput­
ing across different platforms and operat­
ing systems. 

-Owen Linderholm 

News from Apple: How VITAL for Independent 
Software Vendors? 

I n the coming months, Apple plans to re­
lease products based on VITAL (Virtu­

ally Integrated Technica l Architecture 
Lifecyc le), a conceptual framework for 
integrating the Mac into enterprise com­
puting systems. At the March DB/Expo 
in San Francisco, the company released a 
series of five documents describing the 
framework, the first of which presents a set 
of architectural principles, model s, and 
guide lines. Products will fo llow over the 
coming months, Apple said. 

Underlying all the talk of open systems 
and vendor-independent interoperabi I ity , 

Apple is promoting its own set of APis to 
database and network servi ces. Collec­
tively called the Integration Services Man­
ager API, Apple 's interfaces prov ide ac­
cess to re lational databases (Data Access 
Manager), network protocols (Communi ­
cations Toolbox), message services (Open 
Collaborative Environment), and on-line 
transaction services (Transaction Submit­
ta l Services). Unlike similar efforts from 
Microsoft and Borland, Apple is pitching 
its API plans not to independent software 
vendors but to corporate MIS departments. 

-Ellen Ullman 

FDDI Follow-ons? Gigabit Networks Coming 

FDDI (Fiber Distributed Data Interface), 
the IOO-Mbps successor to today's net­

works, has only just aJTived. However, it is 
already being stigmatized as too slow and 
poorly suited to meeting th e emergi ng 
needs of network customers, espec iall y in 
regard to multimed ia. 
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In general , video and multimedia are a 
problem for conventional networks for two 
reasons . First, video-even compressed 
video-requires a lot of bandwidth. Sec­
ond , and more subtly , the packet-based 
nature of most network protocols is a poor 
match for video. In genera l, packets of 

NANO BYTES 

Hav ing announced its intention to 
acq uire Fox Software (PeJTysburg, 
OH), Microsoft (Redmond, WA) is 
placing itself in head- to-head com­
petition with Borland International 
fo r control of the personal computer 

database market. 
Fox's database 
deve lo pm e nt 
group will move 
to Microsoft's 
headquarters in 
Redmond , and 
Fox pres ide nt 
and cofounder 
David Fulton 
w ill become a 
database archi ­

tect. Fulton declared himself "de­
li g hted a bo ut all of it ," and he 
showed no apparent regret about the 
fo rthcomin g change in hi s s tatus 
from company president to technical 
manager. Referring to Microsoft 's 
vast resources, Fulton said, " I fee l 
li ke a kid wi th the biggest electric 
train in the world." D 

As part of the Microsoft/Fox an­
nouncement, Bill Gates, chairman 
and CEO of Microsoft, revealed de­
ta il s about his company 's rumored 
Cirrus desktop database product. 
Gates said that Cirrus is a graphi­
cal browsing and management tool, 
based on Visual Bas ic, that lets de­
velopers and users access enterprise­
wide data sources. Both C iJTus and 
Fox Pro will use the Open Database 
Connectivity programming inter­
face as front ends to a wide variety 
o f da ta so urces, inc luding SQL 
(Structu red Query Language) data­
bases. Cirrus should soon be enter­
ing the beta-test stage. D 

A 24-hour digital assistant that nev­
er takes a coffee break? That's how 
Xerox (Pa lo Alto, CA) describes 
Paperworks, a Windows-based 
program that lets you remote I y re­
tri eve, sto re, and di stribute docu­
ments using any fax machine. With 
special fonns that you fax to a PC or 
fax server, you can send out docu­
ments to any other fax mac hine . 
Boxed fi e lds in the form s let you 
ind icate rec ipients ' fax numbers. D 









computer data must all arri ve, although 
they don ' t have to be in order. Video and 
voice can withstand the loss of information 
to a certain degree. but they don't handle 
out-of-order data we ll . 

Backers of FOOi are already talking 
about FFOL (the FDDI Follow-On LAN ), 
which has speeds of at least 600 Mbps and 
possibly I Gbps. The need for high-speed 
WANs (w ide-area net wo rks) has fueled 
other activity. IBM is getting ready to con­
duct fi eld trial s of a I-Gbps WAN ca lled 
PLANET (Packeti zed Lightwave Archi­
tecture Network) at its Thomas J. Watson 
Research Center (Yorktown Heights, NY). 
And IBM 's I-Gbps LAN , Metaring, is 
scheclulecl to start tests this summer. In ad-
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clition, ANSI has established a subcom­
mittee of X3T9.5 to establi sh FDDI II to 
handle higher throughputs . 

Like FDDI, all the candidates are opti­
ca l-fiber networks ; however, they use the 
fiber bandw idth differe ntly. Most of them 
are broadband networks that carry multiple 
channels on the same fiber. Metaring uses 
single-channel fiber. PLANET fe atures 
rea l-time packet delivery to prevent jerky 
video. FDDI II is a hybrid that combines a 
packet-based protocol for data and a virtual 
circuit for video and voice. 

None of these networks is going to hap­
pen soon. Developers say that the networks 
are years away from general avai lability. 

-Rick Cook 

Lotus and Novell Strengthen Ties with Notes 
NLM for NetWare 

I n a dea l that represents the most sub­
stantial co ll aboration since their failed 

merger two years ago, Lotus Development 
and Novell are integrating Lotus's Notes 
group communications package into the 
NetWare environment. Lotus will deve lop 
a version of its client/server Notes package 
that will run natively on NetWare servers 
and suppo1t Novell 's MHS (Message Han­
dle Serv ices) messag ing protoco l. The 
companies will also cooperate on market­
ing effo rts , inc luding jo int training on 
Notes for Novell 's pool of V ARs (value­
adcled rese llers). 

Notes executes only on OS/2 I .x servers 
and OS/2 PM (Present at ion Manager) or 
Windows clients. Thus, customers who 
want to use Notes in the NetWare envi­
ronment must run it on a separate OS/2­
basecl server that communicates with Net­
Ware via an OS/2 requester. By rewriting 
Note s as an NLM (NetWare loadable 
module) for the 32-bit NetWare 386, Lo­
tus wi II let customers run the server com­
ponent of the package without an OS/2 
machine. 

Lotus will make the move to NetWare 
in severa l stages. First, Notes 3.0 (as we ll 
as the next version of cc: Mail) , both ex-

peeled before the end of this year, will acid 
support for Nove ll 's NetWare !PX/SPX 
transport protocols. (Lotus has said that it 
will acid support fo r Mac c li ents in the 
same release.) In a separate development, 
Lotus will deliver Unix client and server 
versions of Notes in early 1993. 

Late in the first half of 1993, Lotus plans 
to ship the Notes NLM , which will also 
full y support MHS and NetWare Global 
Messag ing, as alternatives to the Notes 
messaging engines. Users will be able to 
use multiple mail transports concurrent­
ly, Lotus says. And by supporting MHS , 
Notes will be ab le to connec t with any 
back-encl mail system that NetWare sup­
ports. 

In roughly the same time frame, Lotus 
and Nove ll will be mo ving to use the 
eme rg ing YIM (Ye nclor-Incl ependent 
Messaging) standard , of whi ch they are 
key proponents and developers. Both com­
panies also say that they are migrating to­
ward the use of X.500 global-directory 
services in their mail and messaging prod­
ucts. The Notes NLM will require Net­
Ware 3.2, whi ch is scheduled to ship in 
the fourth quarter or thi s year. 

-Andy Reinhardt 

MiniStor Unveils Tiny Notebook Drives 

A San Jose-based start-up company has 
un ve iled a new famil y of hard drives 

that continues the trend of shrinking ro­
tating magnetic med ia. This could pose a 
cha llenge to the acceptance of more ex­
pensive solid-state storage cards. 

MiniStor Periphera ls ' Portables series 
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of subminiature drives uses I:X-inch platters 
instead of the 215-inch platters now com­
mon in notebook drives. The drives, which 
are now shipping in evaluation quantities, 
will be available in various sizes and thick­
nesses. The slimmest model, a removable 
drive with a 32-MB capacity, can fit into a 
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Lotus is developing a visual pro­
gramming application called Note­
book that lets you integrate relational 

data with Notes 
data. The com­
pany demon­
strated how you 
can query sales 
data in a Sy­
base database 
and put it live 
into a wi ndow 
next to a Notes 
database using 

visual programming methods. Ap­
pli cations created with Notebook 
can be distrib uted through Notes. 
Lotus 's ch ief technical officer John 
Landry said that Notebook offers 
CASE "where the graph ical repre­
sentation of the data is not just a de­
scription of the system, it is the sys­
tem." D 

The first week of April is usually 
associated with the opening day of 
major league basebal l, but for in­
dustry observers, it was more li ke 
open season on operating systems, 
as IBM, Quarterdeck, and Microsoft 
all strove to capture the market. 
IBM deve lopers had to work down 
to the wire, but the company re­
leased the general-availability ver­
sion of OS/2 2.0 by its self- imposed 
dead line of March 31. Quarterdeck 
anno un ced the release of Desq­
view/X at the Federal Office Sys­
tems Exposition in Washington, 
D.C. And Microsoft's Bill Gates 
used the occasion of his Windows 
World keynote speech at Comdex 
to launch Windows 3.1. D 

Microsoft may have the marketing 
muscle, but it hasn ' t yet re leased a 
32-bit operating system. However, 
the company wi ll probably release a 
beta version of Windows NT (New 
Technology) in July to independent 
software vendors. The company has 
already implemented a controlled 
beta-test program for NT with a few 
hundred customers. D 

Shortly after MiniStor Peripherals' 
announcement, NEC announced a 
I ;/;-inch 85-MB hard drive. D 







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

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

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

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

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

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

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

is you're the winner - especially with Gateway 2000! 
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service is the
guiding force
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2000
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friendly people
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and welcome your
questions.
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TREATS
YOU LIKE

Even though Gateway 2000 is now the
largest direct market PC manufacturer in the

U. S., we continue to do business the way we
always have ð with an emphasis on old-

fashioned, personal service. In the epic

at Gateway 2000.

stated objectives is to exceed customer expecta-
tions in quality, service and value. This objective

is a personal challenge to each of us at Gateway.
When you become a customer, you have over 1,400

dedicated people striving to make sure youôre
delighted with your Gateway 2000 purchase.

This commitment extends far beyond the day those
big black-and-white cow-spotted boxes arrive. When

you become a Gateway customer, youôre part of the
Gateway family and you get free technical support for

the life of your machine.
We know how important service is to you, which is

why weóre constantly striving to provide the best in the
business. If you have a question or something goes wrong,

we now have over 200 people on-line to help you. And
theyôre good people ð experienced and patient, friendly and

helpful, rigorously trained and tested. If you ever need to call
on them, youôll know why we say ñyouôve got a friend in the

businessò at Gateway 2000.
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Sorry­
wesell 
peripherals 
only with the 
purchase ofa 
Gateway 2000 
system, or to 
people who 
are already 
Gateway 2000 
customers. 

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

capabilities 
• Better network support 
• Includes four True Type 

font families 

GOODIES TO GO �
Free Application Software Options 

When you purchase any Gateway 2000 computer system, you 

choose one application software option at no additional cost. 

We'll install your software on your hard drive, optimally 

configured for your system and Windows, and provide master 

diskettes and manuals. Additional software packages are also 

available at extremely competitive prices. Ask your 

Gateway sales person for complete details. Choose from 

the following application software options: 

Option #I -Microsoft Excel for Windows rn4.0 

I New version of this powerful spreadsheet 

I Includes online help for Lotus 1-2-3®users 

Option #2-Microsoft Word for Windows "''2 .0 

I Best-selling word processor for Windows 

I New version 2.0 adds spectacular refinements 

I Includes online help for WordPerfect®users 

Option #3 - Microsoft PowerPoint for 

Windows '"2.0 

I Easy-to-use desktop presentations 

I Creates high-quality overheads and 

35mm slides 

Option #4 - Borland ®Paradox ®3.5 

Option #5 - The Entrepreneur Pack 

includes the latest Windows versions of: 

This offer includes the 
identical applications 

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

You get all master 
diskettes and manuals, 

shrink-wrapped and 
packaged in a 

Gateway 2000 box. 





NOMAD 325SXL 
1 25MHz, 386SXL Processor 
• 2MBRAM 
• l.44MB 3.5" Drive 
• 80MB Hard Drive 
• Backlit IO" VGA Screen, 64 Grays 
I Size 8.5" x II" x 1.8",5.8 lbs. 
• 7 Hr.* Ni Cad 
•� Battery & Charger 

I Parallel/I Serial Port 
• 79-Key Keyboard 
• Pointing Device 
I MS DOS 5.0 & Windows'" 3.1 
1 $1995 

25MH: 386SX 
I Intel 386SX Processor 
B4MBRAM 
I l .2MB & l .44MB Drives 
I 80MB l7ms IDE Cache Drive 
I 16-BitVGA with 5 l 2K 
I 14" CrystalScan I024 

Color VGA Monitor 
I I Parallel/2 Serial Ports 
I 124-Key AnyKeyrn Keyboard 
• Microsoft®Mouse 
I MS DOS 5.0 and Windows 3. 1 
I Choice of Application Software 

$1595 �

NOMAD 420SXL 
1 20MHz, Intel® 486SX Processor 
• 4MBRAM 
• I.44MB 3.5" Drive 
• 80MB Hard Drive 
• Backlit 10" VGA Screen,64 Grays 
I Simultaneous Video with I MB 
I Size 8.5" x 11" x 1.8", 5.8 lbs. 
1 6Hr.*NiCad 

Battery &Charger 
I I Parall el/I Serial Port 
• 79-Key Keyboard 
I Pointing Device 
I MS DOS 5.0 and Windows 3. 1 

$2795 �
33MH: 386DX 

• Intel 386DX Processor •• 
I 64K Cache RAM 
1 4MBRAM 
I l .2MB & l .44MB Drives 
I 120MB 15ms IDE Cache Drive 
1 16-Bit VGA with IMB 
I 14" CrystalScan I024Nl 

Color VGA Monitor 
I I Parall el/2 Serial Ports 
I 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS DOS 5.0 and Windows3.1 
I Choice of Application Software 

$1795 �

, 25MH: 486SX 
• Intel 486SX Processor 
1 4MBRAM 
• I .2MB & I.44MB Drives 
I 200MB l5ms IDE Cache Drive 
I AT!"' Graphics Ultra Video 
I 14" CrystalScan I024NI 

Color VGA Monitor 
I I Parallel/2 Serial Ports 
I 124-Key AnyKey Keyboard 
• Microsoft Mouse 
I MS DOS 5.0 and Windows 3.1 
• Choice of Application Software 

$2195 �

50MH: 486DX2 
I Intel 486DX2 Processor 
• 64K Cache RAM 
• 8MBRAM 
I l .2MB & l .44MB Drives 
I 200MB I5ms IDE* Cache Drive 
• ATI Graphics Ultra Video 
I 14" CrystalScan 1024Nl 

Color VGA Moni tor 
I I Parallel/2 Serial Ports 
I 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS DOS 5.0 and Windows 3.1 
I Choice of Application Software 

$2795 
*Enhanced /DE with RIDE (Rapid 
Integrated Drive Electronics) 

50MH: 486DX2 EISA 
I Intel486DX2 Processor 
I � 128K Cache RAM 
I SMBRAM 
I l .2MB & l .44MB Drives 
I 340MB l5ms SCSI Cache Drive 
I 32-Bit EISA SCSI Controller 
1 16-Bit VGA with IMB �
I 14" CrystalScan 1024Nl �

Color VGA Monitor �
I I Parallcl/2 Serial Ports �
I �124-Key AnyKey Keyboard 
I Microsoft Mouse 
• MS DOS 5.0 and Windows3.1 
I Choice of Application Software 
I Tower Model is Standard 

$3895 

NOMAD 425DXL 
I 25MHz, Intel 486DX Processor 
• 4MBRAM 
• l.44MB 3.5" Drive 
I I20MB Hard Drive 
I Backlit IO" VGA Screen,64 Grays 
I Simultaneous Video with IMB 
I Size 8.5" x 11" x 1.8".5.8 lbs. 
1 6 Hr.* NiCad 

Battery & Charger 
I I Parallel/I Serial Port 
• 79-Key Keyboard 
I Pointing Device 
• MS DOS 5.0 and Windows 3.1 

$3495 �
33MH:486DX 

• Intel 486DX Processor 
I 64K Cache RAM 
• 4MBRAM 
I I .2 MB & I.44MB Drives 
I 200MB l5ms IDE Cache Drive 
I ATI Graphics Ultra Video 
1 14" CrystalScan 1024Nl 

Color VGA Monitor 
I I Parall el/2 Serial Ports 
1 124-Kcy AnyKey Keyboard 
I Microsoft Mouse 

II 
INFO 

I MS DOS 5.0 and Windows 3.1 
I Choice of Application Software 

$2495 
OTHER SYSTEMS 

I Standard configurations also include: 
I6MHz 386SX,20MHz 386SX, 
25MHz 386DX,33MHz 486DX EISA. 
Call for detail sand pricing. 

*Battery life was measured using 
PC Magazine's Battery Ru11doll'11 Test 
with poll'er management enabled. Actual 
results may 1'11ry depending 011 
co11figuratio11 and applications. 

All prices and c:o11figuratio11s are 
suhject to change witho111 notice. Prices 
do 1101 include shipping. Components. 
peripherals and software are sold only 
with the purchase of a system. or to 
rnstomers who already own Gateway 
2000 systems. Some limitations apply. 

@ 
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610 Gateway Drive • P.O. Box 2000 •North Sioux City, SD 57049-2000 •605-232-2000 •Fax 605-232-2023 
Sales Hours: 7am-IOpm Weekdays, 9am-4pm Saturdays (CDT) �~�L�J�;�;�J�\�r� 

© 1992 Gl//eway 2000. Jnc. AnyKey and Tc/ePl//h are 1rademarks o[Glllcway 2000. Inc. Jn1rl and /111el Inside arc trodcmarks ofIntel Corporation. 
All othl'r brands and prod11c11um1es are trademarks or registcrt'd trademarks of their respec1ire companit•s. 



newly defined type of 10.5-mm-thick 
PCM CIA slot. It also uses only about half 
as much power as a typical 2Z>-inch drive, 
MiniStor says. 

An amendment to the PCMCIA 2.0 
standard, approved in February, defines a 
thicker slot type called a Type III cavity. 
You can install into one of these 10·.5-mm 
slots two of the thinner (3 .3-mm or 5-mm) 
PCMCIA-compatible cards or one thick 
device, such as the MiniStor MiniPort 32P 
hard drive. Either way, the electrical and 
logical interface to the system is the same. 

MiniStor will also deliver three other 
models this year: embedded l '.X-inch drives 
in 32- and 64-MB capacities (the latter 
uses two platters) and a removable 64-MB 
drive that uses a nonstandard 13.5-mm 
slot. All the drives include IDE interfaces 
and large read/write buffers that MiniStor 

Instant Gigabytes? 

In an announcement that has generated 
quite a bit of interest and more than a 

healthy dose of skepticism, WEB Tech­
nologies (Smyrna, GA) says it has devel­
oped a utility that compresses files larger 
than 64 KB to about one-sixteenth their 
original size.· Furthermore, WEB Tech­
nologies says its DataFiles/16 program can 
compress files that the program has al­
ready compressed. 

Conventional compressors typically are 
doing well when they can reduce a file to 
one-half its original size. WEB Technol­
ogies ' claim of 16-to-l lossless compres­
sion, if true, would be a remarkable coup. 
In fact, according to the company, virtually 
any amount of data can be compressed to 
under I 024 bytes by using DataFiles/ 16 
to compress its own output files multiple 
times. 

A basic tenet of a long-studied branch 
of computer science called information 
theory says there is a theoretical mini­
mum amount of space (bits or bytes) re­
quired to represent any given set of in­
formation (i.e., a file) . Different files can 
be represented in different amounts of 
space, depending on the degree of en­
tropy, or randomness, they contain. Fil es 
containing predictable sequences of in­
formation can be compressed signifi­
cantly; fil es containing random informa­
tion cannot be compressed at all. Text 
file s, which often hold repeated or pre­
dictable sequences, have relatively little 
randomness and can often be represented 
in half their original space. Program fil es 
are usually more random than text fil es 
and are correspondingly less compress-
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• 
says boost performance by two to eight 
times over competing 2Z>-inch drives. 

End users will see MiniPort drives in 
systems before the end of the year; sever­
al are slated to be announced at Fall Com­
dex, MiniStor says. The only other 1 Ys­
inch drives now on the market are from 
Integral Peripherals, a spin-off of defunct 
PrairieTek. The drives are thicker and are 
not designed for PCMCIA slots. Conner, 
Quantum, and other players are expected to 
announce 1Ys-inch drives, but for now, 
MiniStor has the lead. 

At $425 for engineering samples, Mini­
Port drives will cost less than equivalent­
size solid-state disks. This lower cost will 
delay yet again the obsolescence of hard 
drives by silicon storage. Also, drives small­
er than l '.X inch may be announced soon. 

-Andy Reinhardt 

ible. According to information theory, 
the act of compressing a file increases its 
randomness and reduces or eliminates its 
capacity for further compression. 

According to Earl Bradley, WEB Tech­
nologies' vice president of sales and mar­
keting, the compression algorithm used by 
DataFiles/16 is not subject to the laws of in­
formation theory. The company's spokes­
persons have declined to discuss the na­
ture of the algorithm. 

WEB Technologies released a beta-test 
version of DataFiles/16 to this reporter for 
a preliminary evaluation. The program did 
create archive files that were compressed 
to the degree that the company claimed. 
The beta version decompressed these files 
into their original names and sizes, but, 
unfortunately, the contents of the decom­
pressed files bore little resemblance to that 
of the original file s. 

WEB Technologies' representatives met 
with a BYTE news editor and demon­
strated the. program's ability to success­
fully compress a text fil e three times with­
out losing the data. But at press time, this 
reporter wasn ' t able to test the latest beta 
version of the utility , and so couldn' t ver­
ify the company's revolutionary claims. 

The DOS version of DataFiles/16 (Mac 
and SCO Unix versions are waiting in the 
wings) was to have shipped in March. The 
company now claims that the product will 
ship by May I . If it does, information the­
orists will have a lot of explaining to do, 
and you ought to be able to fit the con­
tents of the Library of Congress on your 
floppy drive. • 

-Russ Schnapp 

NANOBYTES 

Kodak is planning a huge push for 
its Photo CD products. The compa­
ny intends to have more than 
200,000 Photo CD outlets nation­
wide this month. At these outlets, 
customers can tum in rolls of film or 
sets of negatives, and Kodak will 
develop them, scan the resulting im­
age, color-balance it , and return a 
Photo CD containing five digital 
versions of each photograph. D 

Apple says it will support Kodak's 
Photo CD images in �~�u�t�u�r�e� versions 
o QuickTime, giving Mac user.s 
direct access to Photo CD images 
from within their applications. D 

Apple has released the Mac LC I{, 
which is based on the Motorola 16­
MHz 68030 processor. Like the 
original LC, the Mac LC II inte­
grates color text and graphics, sound 
input, and the ability to run Apple 11 
software on an optional AI?ple Ile 
Card. The LC II replaces the ma­
chine that Apple says has become 
its most popular color ac. D 

At IBM's OS/2 2.0 rollout, Paul 
Pignatelli, owner of.the Corner 
Store (Litchfield, CT), was so en­
thusiastic about the new operating 
system that he literally eft Bor­
land ' s Philippe Kahn speechless. 
When Pignatelli received a beta ver­
sion of the op,erating system, he de­
cided to sell OS/2 2.0 as the only 
operating system at his computer 
store. According to Pignatelli, us­
ing a 16-bit operating system on a 
32-bit processor is like never get­
ting past second gear in an expen­
sive sports car. "OS/2 assuages these 
almost moral perplexities," he sai.d, 
and it will bring the personal com­
puter world "miracle programs" that 
will be subsumed into ou entire cul­
ture. D 

Go Corp.'s PenPoint mobile oper­
ating system, which was released in 
April , could support cursive-hand­
writing recognition by the end of 
this year, thanks to an arrangement 
with Paragraph International, a Rus­
sian-American developer of hand­
writing-recognition techno1ogy. • 
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It takes lots of screaming fans �
Eleven million, coprocessors. And has been for the to an Intel CPU. �
to be exact. last ten years. Get the connection? It 's as �
And in the math Not surprisingly, a whopping perfect a match as you can get. �
coprocessor nine out of ten math coprocessors Intel Math Co Processors are 100% �

business, that's definitely a record. in use today carry the Intel name. compatible with your Intel CPU, 
It just goes to show that Intel And you can bet almost every not to mention more than 2, 100 

is the de facto standard in math one of them is sitting right next software applications. 
© 1992 Int el Corpo rati on. i387 is a trade mark of Im el Corpora ti on. Ou1 sidc of th e U.S. or Canada ca ll I �-�5�0�~�-�6�2�9�-�7�3�5�4�.� 



to go platinum eleven times. 
It's all part of perfonnance. Today and You '11 see why Intel Math 

Intel's commitment down the road. CoProcessors have topped the 
to providing powerful To receive a detailed charts for ten years running. 
solutions today, like information packet about 
the world's fastest the complete family of 
microprocessors, plus the Intel Math CoProcessors, 
enhancements for even greater call 1-800-538-3373. intel . 

Circle 117 on Inquiry Card. 
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