








paper-white screen, VGA Color 

Plus, or Super VGA for high 

resolution colors displayed on a 

larger screen. 

Even though the 325 gives 

you all this performance, it still 
leaves you six open slots for 

whatever else you might want 

to add. 

And once you've told 

us what you want, we'll 

make sure what you want 

works-by burning-in the 

entire system unit. 

COMPUTER 
RETAILERS ARE 

NO KNOWS. 
There are some good 

reasons computer retailers 

won't know much about 

the System 325. 

First, with all the new and 

increasingly sophisticated 

systems they have to keep up 

with on a daily basis, you 

can hardly expect them to 

know everything. 

Second , because Dell sells 
direct. 

Which means you now have 

the unique opportunity to talk 

directly with the people who 

make them. And ask things like , 

"What is page mode interleaved 

memory ?" or, "How much SIMM 

RAM should I add ?" 

In other words, the kinds of 

details that are important to 

people who make computers and 

people who use them. 

So dealing direct not only 
can save you up to the 35% 

mark-up, but 100% of the 

frustration . 

WE COME WHEN 
WE'RE CALLED. 

One of the things that very 
clearly sets Dell systems apart 

from other computers is not 

just how they're sold but how 
they're supported. 

Overkill was one description 

used in a recent PC Week article . 
Perhaps. 

But then, we think you'll 

agree, when something goes 

wrong, you want as much help 
as possible, right? 

Which is why every Dell 

system comes with a toll-free 
technical support line and self­

diagnostic software. We're able to 

solve 90% of all problems right 

over the phone. The other 10% 

receive next-day, deskside service. 

Than ks to our new alliance with 

Xerox Corporation. 

And you get all this help for 

a full year-whenever you need 

it - at no extra charge :6-

As you've probably gues ed , 

one of the things that drives us 

most is customer satisfaction. 

So we'd like to give you the 

ultimate guarantee: 

Try a System 325 in your office 

for a month. Run your toughest 

applications. Put it through its 
paces, at your pace. If you're not 

completely satisfied, send it back 
anytime within 30 days. A nd we'll 

refund your money. 

No questions asked. 

Circle 80 on Reader Service Card 

MAYBE YOU 
SHOULDN'T BUY 
ONE AFTER ALL. 

No matter how many reasons 

we give you to buy a Dell system, 

sometimes it makes more sense 

to lease one instead. 

Whether you need a single 

computer, or an entire office 

full, there is a leasing plan for 

your business that is just like 

100% financing. 

And just as we can custom 

configure your computers, we can 

see to it you get a custom designed 

lease plan to fit your exact business 

needs.t A fact that has not gone 

unnoticed . Especially by the 

Fortune 500. Over half of whom 

now own or lease Dell systems. 

And just as we welcome 

their business , we welcome your 

business, too. 

Just call us, toll-free. And don't 

be afraid to ask us the tough 

questions. 
That's the part we like best. 

DELL ------
COMPUTER ------
CORPORATION ------

1D ORDER. CALL 

800-426-5150 
IN CANADA. CALL soo.337.5752 
IN GERMANY. CA LL 0610317011 00 

IN THE UK .. CALL 0800 414535 











PRODUCTS IN PERSPECTIVE 

49 What's New 

81 Short Takes 

PageMaker for OS/2 
Presentation Manager , 
Aldus puts desktop 
publishing in the fast lane 
Think C 4.0, a major upgrade 
from Symantec 
Desk Writer , He wlett-Packard 's 
ink-jet printer for the Ma c 
HyperAccess/5, Hilgraeve adds 
many new features 
DOS Mounter , a utility from 
Dayna to use with Apple 's FDHD 
hyperStore-816 and 
SmartCache PM3011 , caching 
disk controllers from Perceptive 
Solutions and Distributed 
Processing Technology 

FIRST IMPRESSIONS 

111 VROOMMGoes 
the Spreadsheet 
by Rich Malloy 
Borland's new Quattro combines 
the advantages of Excel with 
Lotus 1-2-3 compatibi lity. 

115 Computing at Chaos Manor: 
Disasters and Diversions 
by Jerry Pournelle 
Jerry tries to revive a damaged 
floppy disk and glories in 
using new CD-ROM products. 

131 The Unix /bin: 
The Root to Happiness 
by David Fiedler 
Working with Unix has its 
privileges-literally. 

143 OS/2 Notebook: 
A Compendium 
of OS/2 Applications 
by Mark J. Minasi 
A new OS/2 application 
guide lists 
hundreds of programs. 
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COVER STORY 

The Portable and 
the Powerful 

by Tom Thompson 
and Frank Hayes 

page 98 

Apple's Portable Mac 
finally arrives, 

accompanied by the 
impressive Mac Ilci. 

REVIEWS 

160 Product Focus: 
The Optical Option 
by Steve Apiki 
and Howard Eglowstein 
WORM and erasable optical disk 
systems offer practical , 
large-scale storage. 

181 MCAMeetsSX 
by Mark l. Van Name 
and Bill Catchings 
IBM 's PS/2 Model 55 SX and 
American Mitac 's MPS2386 
combine MCA with the 80386SX. 

187 Color Printer Quells 
Price-Tag Blues 
by Tom Thompson 
ColorQuick offers Mac users 
a slow but effective 
a lternat ive to pricey 
thermal printers . 

191 Speed Separates Two 
Portable Printers 
by Wayne Rash Jr. 
Kodak and Toshiba take 
different routes to design 
printers for the road . 

144E Macinations: 
Crimes of the Heart? 
by Don Crabb 
Don delineates his Macintosh 
wish li st. 

151 Down to Business: 
IBM's Vision 
for Your Office 
by Wayne Rash Jr. 
Office Vision brings IBM 's 
grand plan into view. 

155 Networks: 
Breaking Down the Barriers 
by Mark l. Van Name 
and Bill Catchings 
A look at the issues you'll 
face if you try to integrate 
PCs and Macs on a LAN . 
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BORLAND'S TURBO C PROFESSIONAL m 
PC WEEK POLL: C COMPILERS 

Overall Overall Complete o/ Overall Perlorm. Complete & Document Compiling Product value Relative Product 
11111/ghled Rel/ability Command Organiz. Clarity Process Support To Cost Support 

Score Oescript. Document. Elficiency Quality Access. 

Turbo C 2.0 
(Borland 81 87 79 84 77 78 86 72 70 93 
International) 

COptimizing 
Complier 5.1 76 83 80 81 78 74 76 68 67 70 
(Microsoft Corp.) 

C++ 1.07 (Zortech 
63 63 69 60 58 76 66 68 64 71 Inc.) 

"Microsoft was No. 1, but tJiey have bee11 u11seated by Bor/a11d. 11 PC Week, May 8, 1989 

Oven// Overall 

IJlll/Jss:IJil!ii11ii'.'tlnjil3:1@AG:K. 
Elleclive. Document . Complete. llilllghJed Reliabl/ity Programmer Complete. & Overall Integration Wfthin CCompl/er Clarity Command Organize. Product Product Value 

Score 
Perform. Programming Interface 

De script. Document Compat/billty Support Support Relative Turbo Debugger 1.0 Environment 
Quality Access To Cost (Borland 84 89 90 81 81 lntemat1onal) 

81 89 88 81 73 72 93 COdeview 2.2 
(Microsoft Corp.) 73 80 71 72 74 74 74 74 78 67 64 72 

-

"Borla11d's Debugger outshines Microsoft's Codeview. II PC Week, May 15, 1989 

It's two winners in one. 
Turbo C,® the core of Turbo C 

Professional, was the outright winner in 
PC Week's Poll of Corporate Satisfaction 
on C compilers. Overall, Borland won 
with 81. Microsoft® placed second. 

Turbo Debugger,® also included in 
Turbo C Professional, was the outright 
winner in EVERY category in PC Week's 
Poll Of Corporate Satisfaction on 
Debuggers. And, once again, we topped 
the score with 84, overall. Microsoft 
came in second-best, 11 points behind. 

Get Borland's Turbo C 
Professional and get the best of both 
worlds: our top-rated C compiler and our 
top-rated Debugger. 

Call (800) 345-2888* and we'll 
send you both PC Week polls and tech­
nical specifications on Turbo C and 
Turbo Debugger. 

Turbo C 
Professional 
includes both 

Turbo C2.0and 
Turbo 

Assembler' & 
Debugger. 

TURBOC I 
PROFESSIONAL 

BORLA ND 
I Code : MC35 I •From Canada. Call (408) 848·4391. Repn"nted f rom PC Wi>d, Moy 8. 1989; PC Wlek, May IS. 1989. Copyn""ght Cl 1989 Ziff Communications Company. Turbo C. Turbo lh buwr. and 

Turbo Assem bler are registered trademarks of Bo ·land Jntuna tianal. CopynlJhl Cl 1989 /Jorlantl International. Inc. A ll n""ghts reserved. Bl 1328 
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*Suggested U.S. list prices: 
LaserJet IIP $1495; 
LaserJet Series II $2695. 
Deale r prices vary. 

At only $1495; it's got your name on it. 

The HP LaserJet printer 
family has expanded­
in a small way. 

The new HP LaserJet UP (as 
in Personal) fits right on your 
desk And, with a price almost 
half of the multi-user LaserJet 
Series rr; into most budgets. 

Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes: letter, 
legal, executive and A4, as 
well as envelopes. In portrait 





Creative License. 
1£ you've ever tried to combine 

windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. · 

Perhaps you've turned to a third­
party library for help . Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Wmdows for Data0 , the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un­
restricted creative license. 

The Human Interface Of 
Your Dreams 

Vermont Views offers an unparal­
leled set of interface building blocks that 
you can combine in unlimited ways: 

I Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

I Data entry forms can be bigger 
than their display windows, have scroll­
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

I A mini word processor can be at­
tached to a field window in a form or 

used as a pop-up note taker. 

You're In Charge 
Because you can write and attach 

functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver­
mont Views use a unique system of ac­
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 

One For All 
Vermont Views is available for DOS, 

OS/2, UNIX, XENIX, and VMS. Main­
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation­
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 

Novice Or Expert 
Despite its depth and flexibility, Ver­

mont Views is easy to learn and use . Each 
major facility is covered in a single, self-

contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor­
ton Guides™ Engine and our own com­
prehensive Pop-Up Reference™. You'll 
have immediate, on-line access to func­
tion names, reference pages, structures 
and tables. 

No-Time-Limit Guarantee 
We've only touched on a fraction of 

what makes Vermont Views special . The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 
If not fully satisfied, return for a full 

refund. Anytime. 

To Order Today 
Call 1-800-848-1248 

Call to order Vermont Views today. 
And we'll send your "creative license" 
right away. 

Prices: DOS $395; with Source $790. 
UNIX, XENIX, VMS, OS/2 please call . 

•

Vermont 
Creative 
Software 

Pinnacle Meadows, Richford, VT 054 76 

800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 



MICRO BYTES 

Staff-written highlights of developments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTE week reports 

Is Classroom Computing Making the Grade? 

A re computers in schools helping 
children learn? As school 

districts across the nation become 
more pressed for money, educators are 
having to ask themselves if computers 
are worth the expense. Many of the 
2000 computer coordinators, adminis­
trators , and teachers at the National 
Educational Computing Conference in 
Boston recently said that they came 
looking for justification for using 
high-cost technology. But judging by 
papers delivered and comments made 
at the NECC, final grades aren' t in yet 
on the benefits of computers and 
computer courses in the classroom . 

After The National Assessment of 
&fucational Progress was published 
by the Educational Commission of 
States, painting a grim picture of U.S. 
schools, some educators proposed 
programming courses as a means to 
improve weak thinking skills . But 
while the number of schools teaching 
programming courses continues to 
increase, so does the number of 
studies failing to document significant 
improvements in students' thinking 
skills as a result of these courses. 

Mark L. Walker and Sharon Carver 
of the University of Rochester say that 
schools justify every subject in the 
curriculum on the grounds of two 
educational goals: " transmission of 
substantive subject-matter knowledge 
and the enhancement of general 
problem-solving skills." 

Walker and Carver studied and 
tested the effectiveness of a curricu-

!um to fo ster planning sk ill s. The 
students started their 18 months of 
Logo programming in the fifth grade, 
doing tasks that invol ved li st process­
ing and essay writing. The team 
studied the thin k-a loud protocols used 
by the students. Their study concluded 
that programming effective ly en­
hanced general problem-solving skills 
when students a lready had " the 
relevant prerequisite knowledge in 
each of the domains" in which they 
expected students to apply the general 
skill s. The students who lac ked the 
prerequisite knowledge d id not benefit 
from learning to program a computer, 
the study said. 

Another study, by Yuen-Kuang 
Liao and George W. Bright of the 
University of Houston, presented in a 
paper entitl ed "Computer Program­
ming and Problem-Solving Abiliti es," 
suggested that "the outcomes of 
learning a computer language go 
beyond the content of that specific 
computer language." Students are able 
to obta in some cognitive skill s, such 
as reasoning, planning, and general 
problem so lving " through compute r 
programming acti vities,'' they wrote. 
However, Liao and Bright sa id they 
need to clarify the "exact nature of the 
problem-solving abilities most like ly 
to be developed through program­
ming." They question whether 
computer programming is as efficient 
at developing these problem-solving 
abilities as other possible instructional 
approaches . 

Pocket Memory Cards: Companies Seek 
Standards for Tiny Storage Devices 

M emory cards are an essential 
component in the new wave of 

notebook-size computers. Without 
such tiny storage devices-they ' re 
about the same dimensions as a credit 
card-manufacturers such as NEC, 
Agilis , and Poqet wouldn't have been 
able to fit their full-fledged computers 
into packages more portable than a 
six-pack of beer. These cards, made 
by NEC, Fujitsu, Toshiba , Hitachi/ 

Maxell , Epson, Mitsubishi , and others, 
range in storage capacity from as little 
as 16K bytes to as much as 16 
megabytes. Because of the ir size and 
simplicity, they will become prevalent 
in featherweight computers. 

But first the industry has to solve 
one critical issue : No standard 
physical , electrical , or logical formats 
exi st for these cards. The dimensions 

cominued 
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The best power source for 
portable computers would be 
rechargeable lithium batteries, 
which would offer twice the 
voltage at half the weight of current 
batteries, says computer designer 
George Morrow. However, 
Morrow says , lithium is an ex­
tremely reactive metal, and the U.S. 
Environmental Protection Agency 
has refused to allow lithium 
batteries larger than AA size. The 
EPA is concerned with the possibil­
ity of larger lithium batteries, 
which explode more violently than 
conventional batteries, breaking 
open and releasing the metal into 
the environment. 

Computer Professionals for 
Social Responsibility has issued a 
call for papers for its next sympo­
sium on Directions and Implica­
tions of Advanced Computing. The 
DIAC-90 conference will address 
"ethical, social, and moral issues 
in which computing plays a part." 
Papers should cover topics in 
general categories, such as direc­
tion and sources of research 
funding , defense applications , 
computers in a democratic society, 
and computers used for the public 
welfare. "Papers on ethics and 
values are especially desirable," a 
spokesperson said. Papers are due 
by March I , 1990. The symposium 
is scheduled for July 1990 in 
Boston. Contact program chair 
Doug Schuler at (206) 865-3226. 

IBM has brought its 4-megabit 
memory chips to market on a 
board for upper-end PS/2 comput­
ers , making it the first PC product 
that uses the new, denser memory 
chips. The PS/2 Enhanced 80386 
Memory Option, which works in 
Model 70s and 80s, comes in 2-
and 4-megabyte versions, priced at 
$1795 and $3495, respectively. 
IBM says the 4-megabit chips, 
made at plants in Vermont , West 
Germany, and Japan , can access a 
bit of data in 80 ns. 
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Oki Electric (Tokyo) has joined 
the group of vendors working to 
develop a multiprocessor version 
of Unix for Intel's 80386, 80486, 
and 80860 processors. Other 
members of the project are Intel, 
AT&T's Unix Software Operation , 
Olivetti , Unisys, and Prime. The 
software will confo rm to AT&T's 
System V Interface Definition . 
lntel said that the multiprocessor 
version will be ready for beta test 
sometime during the las t quarter of 
thi s yea r and will be ready for 
commercial release next year. 

Unix, Italian style : The Italian 
market for Unix-based systems 
will hit HOO billion lira , or $750 
million, thi s year, says the Italian 
research firm Mate. Last year, 
30,000 Unix-based computers, 
worth 800 billion lira ($548 
million) , were shipped in Italy, a 
Mate report says. In 1987, 80286-
and 80386-based systems running 
Xenix accounted for 71 percent of 
the units at Unix insta llations in 
Italy, but those machines have 
been gradually losing ground to 
engineering workstations, Mate's 
study shows. 

OS/2 is such a good environment 
fo r developing code that Jensen & 
Partners International is now 
using it to develop all its products , 
said company president Neils 
Jensen during a demo of JPI's new 
C compile r. JPI is also using OS/2 
to create MS-DOS versions of its 
compilers, said Jensen, who 
developed software at Borland 
International before starting his 
own company. OS/2 "could be 
very successful if IBM would push 
it as a developer's platform ," 
Jensen said. JPI's latest developer's 
product is TopSpeed C. 

Paul Mace, known for his epony­
mous company 's line of software 
utilities, such as Mace Gold and 
Vaccine, will now be developing 
programs exclusively for Fifth 
Generation Systems (Baton 
Rouge, LA) , which has taken over 
the ownership and marketing of 
Mace's commercial products. Fifth 
Generation is known for Fastback, 
Suitcase II , Pyro! , and other utility 
programs. 
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aren't standard , the electrical specifi­
cations (e.g., the voltage thresholds) 
aren't standard, and the logical format 
for storing and executing data and 
applications aren't standard. 

In an effort to establish these 
standards, most of the memory-card 
manufacturers , some of the hand-held 
system vendors (e.g., Toshiba, NEC, 
and Poqet) , and some major software 
companies (e.g., Lotus , Microsoft , 
WordPerfect, and WordStar USA) 
have set up a technical committee that 
will attempt to iron out a consensus. 
The committee is establishing techni­
cal and marketing groups to begin 
work on the standards as well as to 
promote memory cards as a competi­
tive storage medium. 

Competing technologies already in 
place will make it difficult to arrive at 
a single standard . NEC's UltraLite 
uses a 60-pin memory card that 
appears as an additional floppy disk 
drive on the computer; applications 
are loaded into system RAM and 
executed just as they would be from a 
floppy or hard disk drive. 

The Poqet Computer memory card 
uses a 68-pin connector and executes 
the application directly from the ROM 
on the memory card . This configura­
tion is supported by the Japanese 
Electronics Industry and Development 
Association (JEIDA) , whose members 
include Fujitsu, Toshiba , Hitachi/ 
Maxell, and Epson . 

Agilis's hand-held workstation 
uses a proprietary format developed 
by Mitsubishi ; it also formats the card 
like a floppy disk drive, but it is not 
compatible with the NEC approach. 
The memory cards in these various 
systems are not interchangeable. 

These various formats and code­
execution schemes mean that software 
developers have to write different 
versions of their software for each 
system. The eas iest format , from a 
software developer 's standpoint, is 
NEC's , which requires very minor 

modification of programs designed to 
run off floppy disk drives. The Poqet 
approach requires the software 
application to use a different memory 
scheme, which means that a developer 
has to make some code modifications 
to existing applications. However, the 
execution scheme supports LIM/EMS 
and will not require "a major rewrite if 
the code is written well ," said Neal 
Chandra, vice president of business 
development at Poqet. 

Software companies are eager to 
see a single standard. It would reduce 
R&D expenses and allow vendors to 
supply a single version of their 
software for all the different memory 
cards , said Jim Prelack, Lotus's 
manager of technical marketing for 
spreadsheets. And , of course, it would 
be nice if users could swap memory 
cards between different computers. 

Despite the obstacles, there's 
optimism that a standard will emerge. 
Agilis marketing director Bert Keely 
said he thinks that the standard will be 
determined by which type of memory 
card has the most software installed on 
it. NEC marketing representative Jim 
Bartlett said he thinks there might be 
two standards: a standard for micro­
computers based on NEC's design , 
and a " low-end" standard for calcula­
tors and other electronic devices, 
based on the JEIDA ROM-executable 
approach. Bartlett said that the JEIDA 
approach " is not applicable to this [the 
U.S.] market" because there is no 
installed base of machines supporting 
that standard in this country. 

The standards can't come soon 
enough for product designers. As 
Fujitsu's John Reimer pointed out, "A 
whole generation of laptops and 
notebook computers are in the 
planning stages, and decisions are 
being made right now." Without 
standardization, memory cards will 
remain expensive, and software 
developers will be reluctant to tailor 
their software to them. 

BIT Speeds Up SPARC with New Process 

B ipolar Integrated Technology 
(Beaverton , OR) says it has 

produced the first emitter-coupled­
logic (ECL) RISC microprocessor and 
claims that it's the fastest chip yet 
based on Sun Microsystems' Scalable 
Processor Architecture. The new 32-
bit SPARC microprocessor runs at 80 
MHz and executes 50 to 65 million 

instructions per second, the company 
says. The accompanying floating­
point chip set can execute up to 40 
million floating-point operations per 
second and offers a sustained process­
ing rate of 14 MFLOPS, BIT says. 
That would make it comparable to 
Intel 's new 80860 chip. Sun has said 

continued 
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If you've ever had the battery in 
your PC AT die, you know how 
painful that can be. The lithium 
batteries in most ATs are good for 
a year or two, but once they croak, 
new ones are hard to find. Rupp 
Corp. (New York, NY) now has a 
nice means of insurance: a re­
chargeable backup battery for AT­
type computers. Rupp's bATPac 
($39.95) continually charges itself 
while your computer is on and will 
last for at least 10 years, the 
company says. 

Data General's Aviion computers, 
based on Motorola's 88000 RISC 
processor, will be able to run DOS 
applications, thanks to a deal DG 
(Westborough, MA) signed with 
Phoenix Technologies (Norwood, 
MA). Phoenix will develop a 
version of its OpenPC software that 
will enable the DG systems to run 
DOS program.s simultaneously with 
Unix programs. 

NCR Corp. (Dayton, OH) and 
IMC Networks Corp. (Tustin, CA) 
are teaming up to develop a 32-bit 
Ethernet card that will take ad­
vantage of the Micro Channel 
architecture's bus-mastering capa­
bilities. The communications card 
will be built around NCR's 32-bit 
Ethernet controller chip, the 92C28. 
The forthcoming PCnic MCA bus 
card will comply with IEEE 802.3 
Ethernet standards and will work 
with both thick and thin coaxial 
cable. The companies say the card 
will be out this quarter and will sell 
for $995. 

Data Translation (Marlborough, 
MA) has dropped prices of its 
image processing and data acquisi­
tion products by as much as 25 
percent. The DT2853-SQ PC AT 
Frame Grabber, for example, has 
gone down from $1895 to $1595, 
and the DT2817 PC Digital I/O 
Board has gone from $239 to $215. 

AST Research (Irvine, CA) 
lowered prices on its computer 
systems with hard disk drives . The 
Premium 386/25 Model 95, for 
example, dwindled in price to 
$7195, a drop of $1100. AST also 
lowered the price of its hard disk 
drive upgrades. 
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that it has the BIT chips running now 
in its labs and plans to use them in 
future systems. 

ECL designs have long offered 
higher speed than traditional TTL or 
CMOS chips, but they have suffered 
from higher power dissipation and 
lower gate densities. BIT claims to 
have solved these problems through a 
proprietary process called BITlll, 
which permits the company to make 
chips with the density of MOS chips 
and the speed of ECL chips. 

The BITlll process uses three 
metal layers and 1.2-micron lithogra­
phy but employs conventional 

semiconductor manufacturing equip­
ment, the company says. By reducing 
power consumption and reducing the 
size of transistors, BIT says it can 
squeeze as many as 250,000 transis­
tors on a single chip. 

The heart of the BIT chip set is the 
B5000, a 32-bit monolithic integer 
unit consisting of 125,000 transistors ; 
it has been tested in the lab at up to 
100 MHz , company officials say. The 
B5000 averages 1.2 cycles per 
instruction versus up to 1.6 cycles of 
instruction for previous SPARC 
implementations, according to 
information provided by BIT. 

Portable with Color LCD First of More to Come 

N EC has just started selling in 
Japan a portable computer with a 

supertwist color LCD. The 80286-
based color computer has a list price 
of 748,000 yen, or about $5250. The 
19-pound PC-9801LX5C, measuring 
4 .5 by 13.3 byl4 .9 inches, comes with 
two 3.5-inch floppy disk drives and a 
40-megabyte hard disk drive. The 
display, which measures 9 inches 
diagonally, supports resolution of up 
to 640 by 400 pixels and up to eight 
colors. Although the company does 
not have plans at this time to offer the 
new system in the U.S., the computer 
will soon show up on these shores in 
one form or another, and it won't be 
the only color-LCD portable on the 
market. 

Other companies are readying 
color laptops for the U.S. market, 
including Sharp, which showed its 
PC-8000 earlier this year at CeBIT 
and Spring Comdex. The 80386-based 
Sharp machine has a 14-inch color 
screen capable of showing 16 colors 
from a pallette of 512 at a resolution 
of up to 640 by 480 pixels . This 
portable is expected to be available 
early next year and to cost closer to 

$10,000, though the price has not been 
set yet. The backlit Sharp screen uses 
a series of tiny glass filters that 
" reflect" the basic red , green, and blue 
color components. 

Hitachi has shown a prototype 6-
inch active-matrix color screen 
installed in a computer but has not 
disclosed any product plans. The 
company is selling the display to other 
manufacturers , though , for about 
$2200 each. Hitachi's prototype 
screen manifested one of the problems 
that's still bugging active-matrix tech­
nology : It's hard to produce a perfect 
model . A careful observer could see 
that a few pixels were not working 
properly ; active-matrix di splays look 
great, but even one faulty transistor 
among several hundred thousand can 
result in a bad pixel. 

Toshiba has made no product 
announcements but has shown 
prototypes of active-matrix color 
displays, one 11 inches wide and the 
other 14 inches. At last viewing, the 
display was crisp but fragile; company 
representatives at Spring Comdex 
would show the display for only 2 
hours each day. 

George Morrow Readying New Computer 

F our years ago, George Morrow 
was busy designing a portable 

computer called the Morrow Pivot, 
probably the first of the so-called 
lunchbox computers. Now the industry 
pioneer is working on another laptop, 
one that he promises will be ready for 
next month's Fall Comdex . 

Morrow's new machine will be a 

conventional laptop, rather than a 
"pocketable" computer like those 
announced by Poqet and Atari, or a 
hand-held system like the NEC 
UltraLite, the Zenith MinisPort, and 
similar machines coming soon from 
the likes of Toshiba. The CPU will be 
an Intel 80386SX , a chip that Morrow 
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S malltalk!V® PM. 

Think of it as a bold, 

"seat-of-the-pants" solution 

that cuts to the heart of the 

OS/2 Presentation Manager 

complexity challenge. Thus 

unlocking the potential of this 

powerful operating system. 

With the introduction 

of Smalltalk/V PM,object­

o ri ented pro grammin g 

Introducing Smalltalk/V PM. The 
to fulfill the promise of OS/2. 

moves out of the realm of mystery 

and into a new era of breakthrough 

applications that promises to be of 

legendary proportions. 

OS/2 PM is designed to push 

"user friendly" to a whole new level 

of sophistication. If you compare it 

to an orchestra, OS/2 has capabili­

ties no ordinary assemblage of in­

struments has ever dreamed of 

Is The Most Important Part Of Your 
Developer's Kit Missing? 
OS/2 PM offers you a powerful , rich environment 

loaded with advantages like a Graphics Program­

ming Interface (GP!), a LAN manager, multi task­

ing, SQL, just for starters. And all of these 

components are accessible in a standa rd way using 

Small ta lk/V PM th rough Dynamic L ink L ibra ries 

(DLLs). Combined with DOE (Dynamic Data 

Exchange), you can call and exchange data with 

other PM se'rvices or applica tions. Seamlessly. 

Now developers can wri te truly reusable compo­

nents, which grea tly increases their va lue. And 

you'll find Smalltalk/V PM the perfect "glue" 

between applications written in other languages. 

possessing. Yet to tap 

its potenti al, OS/2 

PM demands a con­

ductor capable of true 

genius. That conduc­

tor is SmalltalkN 

PM. 

You'll find Small­

talk/V PM a perfect 

language fo r repre­

senting and manipu­

lat in g hi gh-level 

information. Because 

you go from designing to prototyp­

ing to delivering a completed appli­

cation in one seamless step, you 

cleanly avoid the old costly "crash 

and burn" delays so common with 

languages born in the age of main­

frames. 

UNLEASHING THE AWESOME 
POWER OF OS/2 PM 

Smalltalk!V PM. It helps stop 

the natural drift toward vaporware 

so common in software develop­

ment today. It lets you dive right in 

and get to the creative parts with­

out the usual grunt work. For ex­

ample, if you want to ignore the 

compl exities of understandin g 

OS/2 PM details you can immedi-



"THIS IS THE RIGHT WAY 

TO DEVELOP APPLICA­

TIONS FOR OS/2 PM. 

OS/2 PM is a tremendously 

rich environment, which 

makes it inherently complex. 

Smalltalk/V PM removes that 

complexity, and lets you con­

centrate on writing great pro­

grams. Smalltalk/V PM is the 

kind of powerful tool that will 

make OS/2 the successor to 

MS/DOS." 

Bill Gates, Chairman 
Microsoft Corp. 

fast, seat-of-the-pants way 

Tutorial Md THE FIRST debugger simplifies ap-
Prov-nmlna: Jot.ndbook 

FULLY-COMPILED plication development 
SMALLTALK. 

Because Smalltalk!V 
and gives you instant 

PM is fully compiled response when you im-

it provides you with a plement an idea. Our 
more responsive envi- extensive user manuals 
romnent than ever 

before. Now you'll be and tutorials have 

able to generate earned us high praise. 
stand-alone applica-

tions (.EXE). SMALL TALK/V PM. 
THE TALKING HAS 

ately start creating without any 

limitations on your efficiency. 

ALREADY STARTED. 

However, if you're the curious 

type, we have tools called browsers 

to help you fathom the masterpiece 

called OS/2 PM. You'll also find 

our incremental program develop­

ment capability and push-button 

"Digitalk's Smalltalk/VPM is a 

masterful implementation of a clas­

sical object-oriented programming 

language and a state of the art 

graphical user interface. Any pro-

Smalltalk/V 
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grammer struggling with the com­

plexities of Presentation Manager 

should take a close look at this 

product." 

Charles Petzold, Contributing Edito1; 
PC Magazine 

"Digitalk's Smalltalk/V PM is 

dazzling! This product makes Pre­

sentation Manager pay off." 

J eff Dunternann, Contributing Edito1; 
Di: Dobbs Journal 

"Smalltalk/V PM is an ex­

cellent tool for rapid deliv­

ery of prototypes which 

have all the functionality 

and user interface of a com-

plete PM application." 

Richard A . Landsman, 
System Architect, Lotus Development 

"Sma lltalk/V PM from 

Digitalk is the greatest! This is an 

incredible product." 
J.D. Hildebrand 

Editor-in-Chief, Computer Language 

THE BEST PM INVESTMENT 
YOU'LL EVER MAKE 

Smalltalk/V PM $499.95 

Prices and information on these and 
other Oigitalk products are ava ilable 
on request: 

Smalltalk/V, Sma ll talk/V 286, 
Smalltalk/V Mac 

SmalltalkN. A product of Digitalk Inc. , 
9841 Airport Blvd. , Los Angel es, C A 
90045. For information or to find a dealer 
near you cal l: 

1-800-922-8255 
1-213-645- 1082 
CompuServe 7136 1,1 636 
FAX 1-213-645-1306 
Smalltalk/Vis a registered trademark of Digit.i lk Inc. 

Prices subject to change without noticc. I 
Other product names arc rradcmarks or reglstcrcd 
trademarks of thei r respective holdcrs. 

-

. 
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Texas Instruments (Houston) has 
officially released its TI Graphics 
Architecture interface specifica­
tion , which is designed to optimize 
communications between Tl's 
TMS340x0 graphics processor and 
the host processor that it's working 
with . TI is now offering several kits 
for software developers who want 
to make their applications compat­
ible with TIGA. Meanwhile, TIGA 
continues to collect fans, with the 
latest major backer being Hewlett­
Packard; HP said that TIGA will 
result in more applications support­
ing high-resolution graphics on 
personal computers. 

After investing $100 million in 
Steve Jobs's NeXT Computer (thus 
buying one-sixth of the company) , 
Canon has introduced the black 
cube to Japan . At the machine's 
official debut in Tokyo in July, 
about 3000 people showed up to 
see Jobs and his company's new 
system, a BIX user in Japan said. 
The event took place in a hall next 
to the site of Tokyo Disneyland , 
which somehow seems appropriate. 
In Japan , Canon will sell the basic 
NeXT computer for 1,980,000 yen , 
or about $14,000; with a 660-
megabyte hard disk drive, for 
3,980,000 yen , or about $28,000. A 
Japanese-language version is slated 
for next year. "Many people 
believe Asia will be the growth 
market for computers in the 1990s, 
and we believe that too," Jobs said . 

Symbolics (Los Angeles) has 
moved its professional-grade 
Animation and Paint System 
from the high-end Symbolics 3600 
workstations to the Mac II-based 
Maclvory system. The software is 
geared toward industrial design, 
scientific visualization , and 
engineering applications. The basic 
setup includes a Mac II with a 
Maclvory board , 5 megabytes of 
main memory, 16 megabytes of 
NuBus memory, a 320-megabyte 
SCSI hard disk drive, a 32-bit 
NuVista frame grabber/buffer, and 
a 16-inch monochrome monitor. 
Prices start at $49,500 and ascend 
to $ 75,900 for a system capable of 
three-dimensional painting, but 
these prices are about half of what 
the 3600-based models sell for. 
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said will become the standard in 
laptops in the next year. 

VGA resolu tion (640 by 480 
pixels) with at least eight shades of 
gray is the standard for laptop displays 
now, Morrow says; his machine will 
have at least 16 gray shades and 
perhaps as many as 32, using a new 
graphics controller from Cirrus Logic. 

Although several color LCD screen 
prototypes have been seen at trade 
shows and NEC is now selling a 
portable with a color LCD, Morrow 
says he doesn't think they ' re practical 
yet for laptops. Aside from their high 
cost , the current color screens use 
tremendous amounts of battery power 
and tend to heat up. However, Morrow 
said that fiber-optic technology could 
make color screens practical sometime 
next year. 

Like current laptops from Zenith 
and Compaq , the new Morrow 
machine will use power-management 

controller chips to push power 
requirements down; Morrow said he 
hopes that his system will offer 8 
hours of use on a single battery 
charge. The key, he says, is replacing 
the typical nickel-cadmium batteries 
with nickel-hydride batteries, which 
weigh half as much for the juice they 
produce. 

Will the new machine have a 
floppy disk drive? Maybe not. One 
possibility that Morrow is considering 
is to offer one of the new tiny 20- or 
40-megabyte hard disk drives that 
weigh far less and use less power than 
a floppy disk drive. That, of course, 
would require some unconventional 
ways of getting programs and data 
into the laptop ; Morrow says he's 
looking seriously at some exotic 
technologies, including infrared and 
radio-frequency modems. 

Morrow says prices for the new 
system will start at $3995. 

Government Agencies at Odds over Computer 
Sales to Soviets and Warsaw Pact Countries 

T he U.S. Commerce Department 
has lifted restrictions on the sale 

of most 80286-based desktop comput­
ers to Soviet-bloc countries, a move 
that pleased people in the computer 
industry but drew flak from other 
segments of the federal government. 

U.S. companies can now sell to 
Soviet-bloc nations standard desktop 
personal computers with a Processing 
Data Rate of up to 68. The PDR is the 
Commerce Department's formula for 
computer power. A PDR of 68 would 
represent the equivalent of a system 
with an Intel 80286, up to 4 mega­
bytes of RAM, and hard disk drive 
storage of up to 140 megabytes. The 
change represents a tenfold PDR 
increase; the previous level was 6.5. 

The Commerce Department also 
lifted export restrictions for systems 
such as the Apple Macintosh Plus and 
SE and the IBM PS/2 Model 30. 
Restrictions are still in place for 
systems based on the 80386, the 
68020, and the 68030, and for certain 
laptop computers. 

"We are creating new opportunities 
for U.S. manufacturers to sell more 
widely abroad ," said Commerce 
Secretary Robert Mosbacher. The 
Commerce Department says that some 
6 million AT-compatible desktop 
computers were sold worldwide by 
U.S. companies in 1988 ; 2.7 million of 

them , worth more than a billion 
dollars, were sold outside of the U.S. 
Computer makers, including IBM , 
Apple, and Compaq , welcomed the 
change but expressed reservations 
about the size and profitability of the 
Soviet market. 

The decision is not without 
detractors. Secretary of Defense 
Richard Cheney told reporters that he 
opposed the move, saying it will give 
the Soviet Union "significant capabili­
ties" that it does not currently possess 
and will give the Soviets computers 
with "military applications." But 
Mosbacher said the Commerce 
Department had found that AT-type 
systems were already readily available 
in Eastern European and Soviet-bloc 
countries. 

The U.S. Department of State 
agrees with the Department of 
Defense. The U.S. will continue to 
withhold high-technology exports 
from the Soviet Union and other 
Warsaw Pact countries, a State 
Department official said shortly after 
the Commerce Department announced 
its revised restriction list. The State 
Department will continue to "deny 
Moscow any such technology that 
could enhance its military capacity," 
the official told Microbytes Daily. 

Exporting sophisticated computer 
continued 
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NCUBE (Beaverton, OR) has 
started shipping what it claims is 
the fastest supercomputer in the 
world . The mass ively para llel 
NCUBE 2 can be outfitted with as 
many as 8192 processors; with that 
many of the 64-bit processo rs 
working together, the system can 
execute 60 billion instructions per 
second and 27 billion scalar-point 
operati ons per second, the des ign­
ers say. NCU BE plans to have a 
version of Uni x running on the 
supercomputer. Oracle has already 
sa id that it will port its database 
management software to the 
parallel system. The NCUBE 2 
starts at $495,000. 

Remember C EBus and the Smart 
Home? C EBus is a set of spec ifica ­
tions fo r encoding and transmitting 
info rmati on over AC power lines . 
Home-electro nics makers hope to 
design 'smart' appliances that ta lk 
to each othe r. But there's been 
'embarrass ingly littl e change' since 
CEBus made its debut in January, 
sa id Bob Ga rry of Diablo Resea rch, 
one company working on the 
CEBus technology. Problems 
invo lving the networking of 
appliances over AC lines have yet 
to be ironed out , he said . 

Vapor chasers : An Ashton-Tate 
attorney recently sent a letter to 
WordTech demanding that 
WordTech cease and desist market­
ing a prod uct call ed dBASE/SQL. 
" Please be adv ised that your use of 
the 'dBAS E' mark consitutes a 
violation of Ashton-Tate's feder­
ally reg istered trademark," wrote 
the ever-vigilant A-T attorney on 
the case. The letter demanded that 
WordTech, which makes products 
that integrate its dBASE-compat­
ible DBXL with SQL, change the 
name of dBASE/SQL and destroy 
any materials that refer to dBASE/ 
SQL. Fulfilling the A-T mandate 
will be tough: WordTech says it 
doesn't make a product called 
dBASE/SQL. Company pres ident 
David Mille r referred to "dBASE/ 
SQL" as " the ultimate vaporware, 
since it's unannounced, unde­
signed , undeveloped , unknown, has 
no marketing plan, sales plan , 
packaging plan , nor any release 
date or pricing." 
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technology could " prov ide the Sov iets 
with sufficient advancements in 
military des ign, which in turn would 
make it even more expensive fo r the 
U.S. to mainta in a military advan­
tage," said one member of the State 
Department. 

The State Department's clarifica­
ti on of its stance coincided with 
meetings being held by the Coordinat­
ing Committee fo r Multil ateral Export 
Co ntrols in Paris. COCOM is the 
organization of NATO countries that 

oversees technology trade with the 
Eastern Bloc. Most COCOM represen­
tati ves have favo red loosening export 
res tri ctions to the USSR, if fo r no 
other reason than because they don't 
think the restrictions are working. 
Prohibiting export of AT-style 
machines had " become almost 
impossible to enforce because they are 
available through so many sources," 
said Frank Deliberti of the Department 
of Commerce's Office of Export 
Enfo rcement. 

Intel Delivers EISA Chips to System Makers 
But Says Bus Won't Drive Users' Choices 

T en months after nine computer 
makers sa id they didn' t need 

IBM 's Micro Channel architecture 
(MCA) and announced their own 32-
bit bus standa rd, Intel officially 
introduced the chips that will make the 
Ex tended Industry Standard Architec­
ture a hardware reality. Computer 
makers adopting the EISA bus said 
that they 'd have EISA-compatible 
systems ready by Comdex next month . 

The new Intel EISA 82350 
package consists of four chips. The 
82357 incorporates enhanced direct­
memory-access control, a timer/ 
counter, interrupt contro l, bus arbitra­
tion, and DRAM refresh functions on 
a single chip. Intel says the chip offers 
a max imum OMA transfer rate of 33 
megabytes per second , which is more 
than eight times fas ter than the 
transfer rate of the AT bus. By 
comparison, the MCA bus has a 
max imum data transfer rate of 20 
megabytes per second , according to 
Intel. The 82357 also handles bus 
arbitration. 

The 82358 EISA bus controller 
interfaces with the 8-/16-bit AT bus, 
the 32-bit EISA bus, and the host CPU 
bus. It will allow ex isting AT boards 
and the future EISA boa rds to coexist 
in an EISA system. 

The 82352 EISA bus buffe r is used 
to integrate the data swap logic, the 
address buffers, and the data parity 
bu ffe r. It's designed to integ rate 

approximately 17 components, thus 
lowering the system board chip count 
and cost. According to Intel, the 
82352 chip is intended fo r those 
system manufac turers seeking higher 
integration on the system board . 

The 82355 bus-master interface 
controller acts as an interface between 
the local functions of the bus-master 
card and the EISA bus-master proto­
co l. The 82355 "arbitrates" fo r bus 
ownership and can take control of the 
bus from the host CPU fo r bus­
intensive tasks, such as database 
management and high-performance 
fi le serving. 

The new chip set won't add much 
to the cost of an EISA system, Intel 
said . At current prices, the EISA chips 
would increase the cost of a machine 
by $50 to $100 over an AT system, 
according to Intel. Company officials 
predict that by next year, EISA and 
MCA chip sets will cost the same as 
16-bit AT chip sets, hence increasing 
the allure of 32-bit systems. 

But Intel offi cials say the decision to 
buy an MCA or EISA system will 
ultimately be based on fac tors other 
than bus technology. These fac tors 
include loyalty to a particul ar manu­
fac turer ; prices of competing systems; 
proprietary features that manufac turers 
say increase perfo rmance of their 
systems; and 'geopolitical considera­
tions,' purchasing decisions based on 
nontechnical or emotional issues . 

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281. 

The BYTE news staff is always interested in hearing about new developments 
that might affect microcomputers, the way they work, or the way people work 
with them. If you know of a project that could shape the state of the art, please 
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. An electronic version of Microbytes, offering a wider 
variety of computer-related news on a daily basis, is available on BIX. 



Without leamwork® 
on your PS/2, 

your development teams will 
never shift into high gear. 

N ow you can speed up the performance of your 
entire work group with a true multi-processing develop­
ment environment for OS/2. Teamwork is the first CASE 
toolset to support OS/2 software developers. So if you've 
been driving DOS-based CASE tools and you're ready 
for workstation power, get ready to fasten your seatbelt. 

The intuitive graphic user interface and the 
advanced multi-window, multi-tasking capabilities of 
Teamwork immediately improve individual and team 
productivity. Each developer creates, edits, and inspects 
multiple design views simultaneously with simple point 
and click operations. Teamwork fully integrates graphics 
and data for structured analysis, data modeling, real-time 
analysis, and structured design models. Rigorous support 
of standard methods, complete syntactical checking and 
balancing assure system quality. 

Teamwork's own configuration management and 
project status help manage and control even your largest 
projects. Projects can be partitioned to allow parallel 
development by multiple analysts and designers. The 
project manager controls the process by the baseline, 
merge, and reconcile features of Teamwork. 

Teamwork is a registered trademark of Cadre Technologies Inc. 

If you're just getting started with CASE tools, 
Teamwork/PCSA is a DOS-based structured analysis 
tool that can also run on your PS/2. As your projects 
grow, Teamwork/PCSA gives you an easy migration path 
since it is fully compatible with Teamwork for OS/2. 

Thousands of developers with applications 
ranging from financial to avionics already rely on the 
power of Teamwork. In fact, Teamwork is the world's 
leading workstation -based CASE toolset. 

Cadre's hotline support, maintenance services, 
excellent documentation, and effective educational 
offerings make sure you get started right on the right 
track. That's all a part of Teamwork. 

Call (401) 351-CASE 
If you're ready to shift into high gear, then you're 

ready for Teamwork. Anything less, just won't meet 
your standards. 

CADRE Cadre Technologies Inc. 
222 Richmond St. 
Providence, RI 02903 

PS / 2 and OS/ 2 are trade marks of International Business Machine s. 
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See Your Data 

Maplnfo software can find , display and analyze your data 
geographically. See your prospects. customers. facilities 
-anything in your database. Find addresses by street. 
ZIP code, city, etc. (We can even supply the maps.) 

Any point or region on the map can have a complete 
record of data behind ii. See your actual dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 

Perform analyses on your data to sum, average, or count 
your database records by location. Color sales territories 
by volume of orders. ZIP codes by numbers of leads, 
countries by your demographic data. 

From street-level to worldwide, Maplnfo 
can merge your databases with maps. Play 
visual "what if" with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Maplnfo can do it for as little as 
$750. 
Maplnfo now includes a map of the world and the U.S. 
with all ZIP code locations. Runs on IBM PCs or com­
patibles with 640K memory, a hard disk drive, and 
graphics. and comes network-ready. 

MapOmf!@™ Carp. 
Changing The Way The World 
Looks At Information™ 

200 Broadway, Troy NY 12180 
To order, call 1-518-27 4-8673 
or 1-800-FASTMAP Toll free. 
Maplnlo is a trademark of Maplnfo Corp. dBASE is a trademark of Ashton-Tate. 

LETTERS 
and Ask BYTE 

Who Invented the Computer? 
How can John Wi lliam Mauchl y Jr. (Let­
ters, Jul y) wri te an 800-word letter on the 
Atanasoff/Mauc hl y cont rove rsy (Book 
Reviews, September 1988) without ac­
knowledg ing the court decision in Hon­
eywell , Inc. v. Sperry Rand Corp., er al., 
of October 1973 'l 

Here is the record, deve loped in a tri al 
lasting more than two yea rs. Section 3 of 
Judge La rson's opinion states, among 
other things, that "Ecker t and Mauch ly 
did not themselves first invent the auto­
mat ic electronic digital computer, bu t in­
stead derived that subject matter from 
one Dr. John Vi ncent Ata nasoff." 

Mauch ly the younger cla ims "a mple 
ev idence to the contra ry." He ment ions a 
letter , an experimental counter, and sev­
era l unnamed students. Sperry Rand, in 
a case involving million-dollar patent 
rights, would not or could not produce 
any such ev idence for the record. In­
stead, the court record shows a lette r 
from Mauchly requesting perm ission to 
incorporate Atanasoff's ideas. If Mauch­
ly's ev idence is so clear-cut, why didn't 
Sperry use it to preserve its patent'l Why 
didn't Sperry appea l the dec ision? 

Anyone wishing to form an indepen­
dent judgment shou ld read Clark R. Mol­
lenhoff's 1988 book , Aranasoff Forgor­
ten Father of rhe Computer. 

George Wright 
("georgew " on BIX) 

Lutherville, MD 

Warning Optional 
We would li ke to commend Martin Hell­
er for "Break ing the Memory Barrier 

WE WANT TO HEAR FROM YOU. Please 
double-;pace your /el/er on one side of the 
page and include your name and address. We 
can prim listings and tables along with a 
lei/er if they are short and legible. Address 
correspondence to Lel/ers Editor. BYTE. 
One Phoenix Mill Lane. Pe terborough. 
NH03458. 

Because of ;pace limitations, we reser ve 
the right to edit /el/ers. Generally, it takes 
four months from the time we receive a letter 
u111il we publish it. 

with 386IYMM" (July) . MicroEMACS 
consists of more than 570K bytes of C 
source code, and Heller onl y had to 
change 34 lines of code to compile it in 
MetaWare High C for both protected 
mode and vi rt ua l memory mode, either 
of which wi ll access 4 gigabytes! 

Our on ly complai nt is that he did n't 
ment ion the compi ler sw itch to turn off 
wa rn ing announcements. We thi nk that 
warnings are a good th ing, but if a user 
doesn ' t like them . they switch right off. 

Heller will be happy to know that most 
of the mi nor changes he requ ired are a l­
ready in beta test here at MetaWare. We 
don 't agree that old 8086 methods are 
bes t , pa r t icu lar ly in th is new 80386 
arena, but programs are da ily being mi­
grated to the 80386 via High C. We will 
supply the functions to make conversion 
easy , and then lobby for better methods. 

Steve Blackwell 
Product Group Manager 

Mera Ware , Inc. 
Sama Cruz. CA 

Mac OS Wish List 
My wish li st for the Mac OS would in­
clude two items Don Crabb didn' t men­
tion ("The Mac Interface: Showing Its 
Age," Macintosh Special Ed ition, June) : 
a simple but powerful text ed itor, and a 
print spooler for dot-matrix printing. 

The TeachText editor that comes with 
the Mac operating system is too rudimen­
tary to be much more than a toy. Its most 
serious problem is that it cannot reformat 
paragraphs that conta in carr iage returns 
at the end of each line. Simple text-fi le 
transfer among arbitrary computer sys­
tems requi res the use of such fi les (i.e., 
those that end in hard returns). A capable 
text ed itor, preferably one that can edi t 
mul tiple files at the same time, is an es­
sential aspect of any operat ing system. 
Of course, the DOS EDLIN hardly qual­
ifies ; the Unix ed itor , vi, is only a slight 
imp rovement over EDLIN; and the Win­
dows notepad has even more li mitations 
than TeachText, so my opinion on th is 
seems to be out of favor with operating 
system vendors. 

continued 









happens only at known safe times). 
3. It puts the power (to choose when you 

will execute) in the hands of the ap­
plication rather than the system (i.e ., 
the Windows system is the slave; the 
Presentation Manager system is the 
master). 

I am tired of seeing Windows dinged 
in the press as "not real multitasking" 
because it suffers from these advantages. 

Marlin Eller 
Seattle, WA 

Graphical User Interfaces 
Thanks for "A Guide to GUis" by Frank 
Hayes and Nick Baran. The figure com­
paring features of the 12 top GUis was 
especially lucid. 

Your readers might want to know 
about two recent enhancements of the 
Commodore Amiga that Hayes and 
Baran did not mention . First, Amiga­
DOS 1.3 supports a second user through 
its AUX: device driver and a character­
cell terminal connected to the serial 
port. Second, GfxBase (Milpitas, CA) 
now offers the X Window System for the 
Amiga . 

LETTERS 

I agree with Hayes and Baran 's state­
ment that " Intuition is arguably the fa­
ther of MultiFinder." MultiFinder is 
more like an illegitimate son, given that 
it puts one task on hold when the user ac­
tivates another task . In contrast, Intu­
ition provides true multitasking, letting 
each task contend for CPU and direct­
memory-access coprocessor time ac­
cording to priority and demand. 

Kirk Mahoney 
Los Angeles, CA 

Let's Hear It for Fixed-Point 
" Floating-Point Revisited" by Rick Gre­
han (April) really points up why more 
applications should be using fixed-point 
operations. For most applications, espe­
cially in business , fixed-point will run 
circles around Grehan 's decimal float­
ing-point procedures , with no loss in 
ca pa bi l ity. 

We still suffer from certain hangovers 
from the days when 64K bytes was a lot 
of memory. There 's not much excuse for 
using binary-coded decimal floating­
point computing anymore. BCD is con­
venient for 110 formatting, but you don ' t 
need speed in 110 operations. Where you 

Compact 
Desk. 

This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the WorldPort 2496"' portable 
fax and data modem. 

If your business is like most, fax is a way of 
life. The WorldPort 2496 is the fax of life on 
the road. 

Weighing less than 8 ounces, with battery, it 
also runs on AC power and connects to Rj I ls 
or optional acoustic couplers for public phone 

use anywhere. Via Bell or CCITT standards. 
It even sends and receives fax and data 
messages unattended or while you run other 
applications. 

Suddenly, a laptop in the field is a full com­
munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 

need speed is in invisible internal calcu­
lations . Division by 10 (used repeatedly 
in formatting binary numbers for output) 
is time-consuming to the extent that a 
few milliseconds might be needed for a 
very large number; given how slowly 
screens and printers operate, this is en­
tirely negligible . 

Correct use of fixed-point program­
ming requires choosing units properly. 
For business purposes , you use cents, not 
dollars . The input $3 .21 has to be parsed 
as 321C. Actually , this may lead to some 
situations in which the last penny isn 't 
right. You can adjust for this by using in­
ternally smaller units and still fit the na­
tional debt into 64 bits . Having units ap­
propriate to the decimal system avoids 
the inconvenience of trying to work in 
base 10 on a binary computer. 

Binary floating-point and fixed-point 
arithmetical operations do not differ at 
the core. For addition and subtraction, 
fixed-point is faster , while floating­
point is faster for division and multiplica­
tion . The big distinction is that fixed­
point can be kept precise, while floating­
point has inherent round-off errors. This 

colltinued 

Get the WorlclPort 2496. It acids the power of 
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is not significant unless you are dealing 
with numbers larger than any that would 
occur in business applications. To be 
sure, floating-point is superior for tran­
scendental functions. However, if you 
don't need high accuracy (e.g., in graph­
ical display), fixed-point with lookup 
tables (e.g., for sines and cosines) will 
outperform floating-point. True alge­
braic operations, such as square root, are 
performed about the same in both. 

The main distinction between fixed­
point and floating-point programming 
arises in the storage of variables. Pro­
gramming general-purpose modules re­
quires you to anticipate exceptional 
cases. A floating-point variable occupies 
a fixed amount of memory. When there 
is insufficient space to carry out opera­
tions correctly, floating-point simply 
gives a wrong number. Try x Xx - (x + 
1) x 8 (x - I) wherex fits accurately but 
x2 does not. In fixed-point, however, in­
termediate operations may overflow any 
prescribed size. Thus, fixed-point re­
quires dynamic memory allocation; the 
amount of memory set aside for the stor­
age of a variable varies with the size of 
the variable and changes as the variable 
changes. The DOS file allocation table is 
a standard example of dynamic memory 
allocation. A little extra programming is 
required, but there is little loss of speed 
in most applications. 

Numerical coprocessors change the 
picture. For intensive number-crunch­
ing, a floating-point coprocessor like the 
80287 is much faster at fixed-point oper­
ations than is the 80286. There are sev­
eral reasons for this. First, the 64-bit reg­
isters of the 80287 are effectively twice 
as fast for all arithmetical operations 
than the 16-bit registers of the 80286 if 
you're dealing with integers with more 
than 16 bits. Second, the hard-wired 
code on the coprocessor operates much 
more quickly than code fetched from 
memory. Third, with optimized coding, 
you can store variables in the 80287 stack 
rather than having to move them around 
in memory. The last two differences 
would matter less if you had a high-speed 
cache memory. Fourth, you can, with 
good coding, do coprocessing; the 80286 
can compute the address of the next vari­
able needed from memory while the 
80287 is doing arithmetic. Finally, the 
overhead required for handling the vari­
able size of fixed-point numbers adds up 
over thousands of iterations. 

My original motivation for getting an 
8087 was for use in a program where I 
had to deal with fairly large integers and 
didn' t want to take the time to construct 
code for fixed-point operations. Alas, 
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the numbers got too big-beyond the 64-
bit limit-and I needed exact answers. 

Carl Herz 
Department of Mathematics 

and Statistics 
McGill University 

Montreal, Quebec, Canada 

There now, see? With a little effort, you 
can extend my floating-point package to 
as many significant digits as you need. 
Yes, it would be slow-but it would work. 

-Rick Grehan 

Uncrackable Code? 
The writers of the articles on security (In 
Depth section, June) consider it unsatis­
factory to use a password that initiates a 
word-substitution program. The proce­
dure, of course, is quite pedestrian. I 
have worked on these matters as a hobby 
and have come to use an algorithm that 
encrypts a text in such a way that I defy 
anybody to crack the code. 

The secret is to take an obscure text of 
200 words or so and "add" this text letter 
for letter to the text to be encrypted, pro­
ducing a new ASCII code for each char­
acter of text. The " password text" is 
never stored on the hard disk but resides 
on a floppy disk that you insert when you 
want to do encoding and decoding. 

No common analyses ofletter frequen­
cies would help you decode this en­
crypted text, because the translations 
change all the time: In one case, "a" may 
be represented by ASCII 202; in another, 
ASCII 72; and so forth. 

Paul A. Elias 
Fountain Hills , AZ 

Your method is in effect a one-time pad, 
which is, indeed, a foolproof system when 
used properly. However, there's a flaw in 
your application. For the one-time pad 
method to work, the encryption text must 
be used just once. Therefore, it must be at 
least as long as the original text, and it 
cannot be reused for multiple encryption 
processes. If it is, sophisticated methods 
of pattern recognition and frequency 
analysis will leave the encrypted text 
opentodecipering.-G. A. S. 

I Love This Machine, But . .. 
I purchased my IBM PS/2 Model 50 Z in 
August 1988, and up until about two 
months ago I had no problems with it. 
But since then, whenever I start up the 
computer, it gives me a 1782 error mes-

sage and directs me to the DOS manual 
for further information. The book told 
me to do a system test, so I did. The test 
reported a parallel port error. So I took 
the system to an authorized IBM center. 
A technician spent a week checking the 
CPU and the ports and found nothing. 
She then said that since a 1782 error is a 
hard disk error, she would like to format 
the hard disk to locate the problem. I re­
luctantly agreed. The check found noth­
ing wrong. I took the system home and 
got it running again. Guess what? About 
a week later, the error came up again. 

This was very frustrating, especially 
since the IBM center did not find any­
thing wrong with the system. I should 
also mention that if I turn the computer 
off and back on again (sometimes several 
times), the error does not occur and the 
machine operates correctly. Rebooting 
doesn't work, so I am worried about con­
stantly turning the system on and off. 

Son C. Nguyen 
Boston, MA 

The 1782 error message actually refers 
to the hard disk drive controller card. 
The IBM PS/2 series of computers is 
unique partly because the IBM engineers 
tried to minimize the use of connecting 
cables. The hard disk drive in your Model 
50 Z plugs directly into the hard disk 
drive controller card. You mention that 
the problem goes away after turning the 
computer on and off several times; the 
problem may be due to an intermittent 
connection in the connector between the 
hard disk drive and the controller card, 
between the controller card and the sys­
tem bus, or within one of the chips on the 
controller card. The problem goes away 
after you turn the computer on and off 
because the internal components in the 
computer are '.'warmed" to their usual 
operating temperature and the therm'al 
expansion of the components finall y 
makes the electronic connection. 

I suggest that you remove your hard 
disk drive and controller card from the 
computer and clean the card edge con­
nectors. Use a commercial electronic 
contact cleaner or denatured alcohol. 
Also, if there are any DIP chips on the 
card, make sure that they are firmly seat­
ed in their sockets. Then plug the card 
and drive back into your computer. 

If the problem persists, have your IBM 
dealer test your hard disk drive control/er 
card in another Model 50 Z.-S. W. 

Database Security 
I am a graduate student in computer sci­
ence, and I'm currently working on a 

continued 
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research paper on database security. I'd 
appreciate it if you could provide me with 
any information on the subject. 

Earnest D . Harris 
Memphis; TN 

Your first stop should be BYTE's June 
issue, in which the In Depth section is de­
voted to security. Next, see if you can lo­
cate a copy of DataBase Management 
Systems, edited by R. A. Frost (McGraw­
Hill, 1984), which contains at least one 
case study focusing on database security. 
Finally, be on the lookout for Computer 
and Communications Security by James 
Arlin Cooper (McGraw-Hill, 1989), 
which includes discussions of network­
systems security. -R. G. 

The Leap from Apple 
I have a number of disks in Apple CP/M, 
formatted on an Apple II with 16 sector 
drives and a Microsoft Z80 SoftCard. 
The SoftCard Apple CP/M is a 60K-byte 
version 2.23. I would like to transfer the 
disks to an IBM PC XT running PC DOS 
3.3. They contain programs in dBASE 
II, as well as files that I created with 
WordStar. I have tried using Xenocopy, 
but the Apple II is not among the systems 
that it supports. 

M . S. C. Ong 
Seremban, Malaysia 

Whenever I receive a letter about file 
transfer between dissimilar machines, 
my first suggestion is always: locate. a 
public domain communications program 
for each machine, put a serial port to­
gether, and shoot the fil es across that 
way. That's usually the cheapest way to 
go; it involves some investment in time 
and a minimal investment in hardware. (I 
am, of course, presuming that both ma­
chines already have RS-232C interfaces 
installed.) 

Depending on how much you 're willing 
to spend, you might also want to look into 
PC Transporter from Applied Engineer­
ing (P. 0 . Box 5100, Carrollton, TX 
75011, (214) 241-6060). Not only will 
you be able to copy files between Apple 
and PC format disks, you 'fl be able to 
run the programs on your Apple II. 

-R. G. 

PC Music 
I want to build a music synthesizer on an 
IBM PC expansion board, using a num­
ber of dedicated chips such as the 6581 
sound interface device (SID) found in 
Commodore machines. Are there other 
similar devices more appropriate for use 
on the PC bus? Alternatively, what sort 

continued 
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A SIMPLE AUDIO AMPLIFIER 
685-5141), and so many more that I 
wouldn 't have space for them all . Locate 
a recent issue of Electronic Musician 
magazine and do some browsing. You'll 
find plenty of possibilities. 

From 
SI D's 
audio 
out 
(pin 27) 

10K 

1K 

+12V 

PN2222 

---+--1 E-- To speaker 

10µf 
25V 

If you wa111 to build your own MIDI 
adapter, "A MJDI Project" in BYTE's 
June 1986 issue should fill the bill. I've 
even heard of people modifying ordinary 
IBM PC serial i111e1faces to work with 
MJDI. Key Electronic Enterprises (9112 
Hwy. 80 W, Suite 221-E, Fort Worth , TX 
76116, (817) 560-1912) makes a device 
that operates off PC serial ports. 

An audio amplifier circuit for the 6581 sound i111e1face device (SlD). 

Finall y, if you 're simply desperate to 
put the 6581 SID i1110 your PC, you could 
probably do it by building a parallel 110 
board with an 8255 on it and controlling 
the inputs to the SJD through the 8255 's 
ports. As you've already noted, you'll 
have to include a 1.0-MHz source for the 
SJD chip (easily done with a crystal from 
Jameco or JDR Microdevices). 

of adaptations must I provide to interface 
the I-MHz 6581 with the PC bus? 

lvo Busko 
Baltimore, MD 

I might be telling you something you al­
ready know, but before you go puuing to­
gether your own music sy111hesis card for 
the PC, you should look into the possibil-

IN SOME 
WAYS 
WE DON'T 
STACK UP 
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it y ofpurchasing (or building) a MJD! in ­
terface for your PC. You'd probably get a 
lot more mileage out of M JD/ than a do-i ! ­

yourself synthesizer card. Manufacturers 
of MJDJ i111e1faces for the PC include 
Music Quest, Inc. (2504 Ave. K, Suite 
500-492, Plano, TX 75074, (214) 881-
7408), Roland Corp. (7200 Dominion 
Circle, Los Angeles, CA 90040, (213) 

For detail s on how to pw together the 
8255 interface, locate a copy of Hand­
book of Software and Hardware Interfac­
ing for IBM PCs by Jeffrey P. Royer 
(Prentice-Hall , Englewood Cliffs, NJ, 

IN SOME 
WAYS 
WEDO! 
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World Headquarters: Data Translation Inc .. 100 Locke Drive, Marlboro MA 01752·1192 USA, 15081481·3700 Tix 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham. Berkshire RGll 2QJ, U.K. (0734) 793838 Tix 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 81et1gheim·Bissingen. West Germany01742·54025 
International Sales Offices: Australia 121 662-4255; Belgium 121 466·8199; Canada (4161 625·1907; China Ill 868·721 x4017.14081 72).8222: Denmark 121 274511: Fm land 101372144; France Ill 69077802; Greece Ill 951·4944. 1311 527.039 (ll 361·4300; 
Hong Kong 151 448963: India 1221 23·1040; Israel (31 5401524; Italy 12182470.1; Japan 131 502·5550.131 348·8301.131 355·1111; Korea 121 756·9954; Netherlands 1701996360; New Zealand 16419·545313; Norway 121 53 12 50: Portugal 111545313; 
Singapore 16517797621; South Afri ca 11218037680/93; Spam 111455·8112; Sweden 181 761·7820; Switzerland Ill 723·1410; Taiwan 1217020405 

DT ·Connect and MACH are trademarks and Da!a Translation 1s a registered trademark of Data Translation, Inc. All other trademarks are the property of their respective holders. 
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1987). A simple audio amplifier circuit 
for the SID (as suggested by Commodore) 
appears in the figure. To keep digital 
noise out of the audio stage, be sure your 
ground connections for the SID and the 
amplifier stage are separate from the 
grounds used by the 8255 and its atten­
dant support circuitry. -R. G. 

More Megabytes 
In January, I purchased-through mail 
order-Digital Electronics Company's 
DE386 20-/25-MHz Desktop VII com­
puter with I megabyte of RAM . Since 
April , I have been unable to contact Digi­
tal Electronics (the company was located 
in Rockville , MD) . Certified mail that I 
have sent to the company remains un­
claimed and is returned to me. 

Basically , my system performs with­
out problems, although the turbo mode­
which is supposed to speed up the system 
to 25 MHz-causes all my programs to 
freeze. 

I am in desperate need of more RAM . 
The manual that came with the machine 
reads, "The system memory board will 
support up to 16-Mb of32-bit expansion 
memory through the use of special Di gi-

ASK BYTE 

tal Electronics expansion memory 
boards which attach to the main memory 
board in piggy-back fashion." The mem­
ory board, now fully loaded with 2 
megabytes' worth of256K-byte chips, is 
manufactured in Taiwan and is imprint­
ed with the following information: ET-3 
Pulsar MDS USA87, serial number 
P8706306. 

Do you have any information regard­
ing Di gital Electronics Company? If not, 
what is the best way for me to upgrade my 
existing 32-bit memory board to its full 
potential? Obviously, I'd be happiest if I 
could find a compatibl e piggyback 
board. 

Daniel Kalmann 
New York, NY 

You 're about to embark on one of the 
more interesting aspects of owning a per­
sonal computer- the care and feeding of 
orphans. The memory expansion on most 
of these AT clones is proprietary to the 
manufacturer. I've call ed around and 
have been unable to reach Digital Elec­
tronics or locate anyone with information 
on your motherboard. What to do? 

First off, I'm guessing that you added 1 

megabyte to your machine, bringing it up 
to 2 megabytes. Is the memory you added 
fast enough? Is it from the same manu­
facturer as the original RAM? Yes, it 
matters. Japanese RAM has different 
timing than American RAM. When you 
push a processor at 25 MHz, the subtle 
timing differences can become signifi ­
ca/11. You might try substituting different 
RAM chips for the ones that you added. 
Another sad fact is that many of these 
boards simply won't work at their 
" turbo" speed no matter what you do. 

!fit were my machine, / 'dforget about 
expanding the system board and buy a 
memory card for the bus. The Intel Above­
Board, the Everex RAM 3000, or any 
good memory card may work. The mem­
ory will run a bit slower (being out on the 
bus), but you have the added advantage 
of being able to move the memory from 
this machine to another if this one ever 
dies. Depending on the BIOS, you may 
not even be able to add RAM on the bus. 

The safest way would be to take the 
machine into a good computer store and 
try the memory card right in the store. If 
you buy a card mail order and it doesn't 
work , well .. . - H . E. • 

�~� 
�~�~ �'� 
lOGIHCH 

Introducing MultiScope:·an OS/2, multi­
language, CodeView'"-compatible debugger, 
like nothing you've seen before. 

For a start, it provides 13 views of your program: 
Source-Data-Graphic Data-Assembly­
Thread-Breakpoint-Watch-Register­
Module-Ca/I-Memory-Log-and Output. 

Other unique features include: run-time and 
post-mortem debugging options; OSI 2 text 
mode and Presentation Manageruser inter­
faces; and even a graphical representation of 
your data structures! All for $299. 

Call toll free 800-231-771 Z 
In CA 800-552-8885. Fax 415-792-8901. 

MULTISCOPE™ 
DEBUGGER 

From LOG/TECH Software 
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THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 

A powerful, comprehensive, elegant, and super-fast statis­
tical package for IBM (PC, AT, PS/2) and compatible 
computers. I The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli­
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). I CSS features compre­
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tabws, Nonparametric statistics, 
Exptoratory data analysis with analytic graphs, Multip/,e 
regression methods, Time series analysis with rrwdeling and 
forecasting (incl. full ARIMA), General ANOVAIANCOVAI 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi­
mensional scaling, Item analysis/Reliability, L-Og-linear 
analysis, Cluster analysis, Non-linear estimation, LogiU 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (CfJllSored data), Quality Control analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets TM 

(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll­
sheet ™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll­
sheets ™can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file fonnats (Lotus, Sym­
phony, dBII , dBlll +, DIF, SYLK, .. . ) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro­
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. I CSS precision exceeds the standards of all common 
precision benchmarks. I Technical note: The CSS user 
imerjace and all UO were written in As;emb/,er and /Jypass 
DOS; graphics and data management were written in 
Assembw and C; the computational algorithms were 
written in Assembler and optimized Fortran. I $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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BstatSoft 
2325 East 13th Street • Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 

Overseas Offices: StatSoft of Europe (Hamburg, FAG), ph: 040/4200347, fax: 040/4208724, StatSoft UK (London , UK), ph: 0438/310056 or 316561 , fax: 0438/310001, StatSoft Pacific (Melbourne. 
Australia), ph: 613-663-6580, fax: 613-663-6117, StatSoft Canada-CCC (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Represen­
talives Worldwide: Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201 ; Korea: Geul Bang (02) 272-1973 



"When Fosberry said a PS/2 with Micro Channel 
would let him juggle ten things at once 

and still have time to break for lunch, he meant it." 

r' 

�, �. �~�~� 
�~ �-�-

How're you going to do it? 
These days, no matter what size your company, you've got to be able 
to keep a lot of balls in the air to stay competitive. 

The Genius Of Micro Channel. Which is why IBM 
developed the Personal System/2® with Micro Channel:" Micro Channel 
can support multiple operating microprocessors. So you can, for 
example, separately manage peripherals, while freeing up the main pro­
cessor to crunch numbers. A bus master can even be sending a fax 
while another manages traffic on a network, all with greater reliability. 

Naturally, every PS/2® with Micro Channel runs DOS and �O�S�/�2�~� 
So with OS/2 Presentation �M�a�n�a�g�e�r�~� you can do multiple tasks concur-

IBM. Personal System/2 and PS/2 are registered trademarks and 0$/2. Presentation Manager and Micro Channel are trademarks of lnternational Business Machines Corporation.© 1989 IBM Corp. 



rently, all with an easy-to-use graphical interface. What's more, 
with Micro Channel, there are no DIP switches to set, for 
simpler, more reliable installation. You can find and reset cards 
anywhere in the network-right from your desk! 

The Solution Is IBM. So, to manage lots of informa­
tion, jobs, hardware and software, invest in the PS/2 with 
Micro Channel. Contact your IBM Authorized Dealer 
or IBM marketing representative. For a dealer near you, 
call l 800 IBM-2468, ext.142. You'll learn 
theres almost nothing you can't do if you PS/2 it! 

·1' I . 
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