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>eing is Believing

“What they show you”

Quattro demystifies
macros and makes your
work go faster

Using macros—electronic
shortcuts—is easy with Quattro.
Quattro offers a complete macro
debugging environment and puts
you in control as you “‘single-
step”” or fast-forward through
your macros. Quattro’s “*Macro
Learn Mode™" lets you record
macros as you work—which is
something 1-2-3 users have been
waiting for—and the wait is
over.
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You can’t lose with Quattro
If you forget to close and save
your spreadsheet—or a power
outage shuts down your compu-
ter—all is not lost. Quattro auto-
matically keeps track of every
change you've made to the
spreadsheet during the session,
so if disaster strikes, it misses.

Quattro lets you build
your own menus

Quattro includes a Menu
Builder that lets you customize
menus. Coupled with macros,
this application development
feature allows you to create
dedicated applications quickly
and easily.

Quattro includes SQZ!®
Plus data compression

A special implementation of
SQZ! Plus, the spreadsheet file
compression utility, is built into

Quattro and comes to you ab-
solutely free. SQZ! Plus for
Quattro automatically compacts
and expands Quattro spread-
sheets by up to 95% during
file saving and retrieving.

You know how
to use Quattro

You can tell Quattro to
respond to 1-2-3 commands. You
don’t have to learn a whole new
program. Quattro works directly
with all 1-2-3 file formats. No
importing/exporting or macro
translation is required.

Quattro can also directly load
and save ASCII, Paradox,® and
dBASE,* files.

Compatible with 1-2-3? Yes.
Faster than 1-2-3? Yes.
Technically superior to 1-2-3? Yes.
Half the price of 1-2-3? Yes!

Circle 42 on Reader Service Card
(DEALERS: 43)




uattro,” our professional
spreadsheet proves there

are better and faster ways
to do everything. To do graphics.

To recalculate. To do macros. To
save and retrieve. To search,
sort, load. To do anything and
everything that state-of-the-art
spreadsheets should do.
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Technical superiority

means product superiority

Lotus Development, makers of
1-2-3,° is bigger by factors than
Borland. Bigger, not better.
Technical superiority is a
Borland trademark, and Quattro
is fresh proof that it produces a
better product.

£ £ Quattro has features that
1-2-3 users will want—better
graphics, casier macros, no copy
protection—plus compatibility
with the files and keystrokes
they already use.
Michael J. Miller. Infoworld , ,
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With Quattro, S

Quattro gives you
presentation-quality
graphics

Quattro brings new highs in

quality graphics to your spread-
sheet. It also brings new variety
and diversity to the Kinds of
graphs and graphics you can
produce from your spreadsheet,
and you can produce hard copy
of your graphics—with either
printer or plotter—without
leaving the spreadsheet. All you
do is hit “"Print.”” Quattro makes
it easy to get hard copy—and
you don’t have to buy a separate
graphics program.

Naturally, Quattro
has PostScript support

Quattro is state of the art, so
of course it supports PostScript™
—now the industry standard.
Quattro merges desktop publish-
ing into spreadsheets, lets you
use tomorrow's technology today,
and gives you access to all the
latest laser printers and the pro-
fessional results they provide.

For the IBM PS/2™ and the IBM® and Compaq® families
of personal computers and ail 100% compatibies

Inventory Levels

“What we show you"

Quattro recalculates
a lot faster than
you-know-who

The smartest and fastest way
to recalculate a spreadsheet is to
do what Quattro does, something
called “‘intelligent recalc,”
which in English means you only
re-count the numbers that count.

In a spreadsheet, not all
numbers are born equal, and
changing one number doesn't
always change everything.
Quattro recalculates just the
formulas that matter, not all the
formulas it knows. (You wouldn't
reshoot a whole movie just

because you changed one scene,
but unfortunately, that's the
way 1-2-3 does it—and
that's why it takes
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Quattro:

Twice the speed.
Twice the power.
Halt the price.

(Quattro: The Professional Spreadsheet




1970 1979
HAND-RELD CALCULATOR VISICALC®

Get Quattro, the profes-
sional spreadsheet for
only $247.50

Quattro is so advanced it's

easy to use and it's half the price

FEATURE

\

ReCalc Cash Flow Model (5K cells}
Delete Row 15K celis (Recalc Time)
Load File (15K cells)

Page Down (A1 to A1000)

SPEED

|

Presentation-quality Graphics
Graph Types
Integrated Graph Printing

Full Graph Customization

GRAPHICS

On-Screen Font Styles
PostScript Support
Usermodvﬁabie Menus
Menu Shortcuts

Pull-down menus

Point and Press Editing

VERSATILITY

Automatic Installation

Macro Learn Mode

R

Maximum Number of Macros

Single Step Macro Debugging Environment

| power

| Price

Benchmark detalls avallable upon request.
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1982
LOTUS 1-2-3°

QUATTRO

27
76 sec.
15.9 sec.
12.2 sec.
YES
10
YES
YES
1
YES
YES
YES
YES
YES
YES
YES
Unlimited
YES
$247.50

1987
QUATTRO™

of 1-2-3. It's compatible with all
your existing 1-2-3 files—but it
makes everything in them look
better, print better, and makes
your work go faster.

Quattro: The Professional Spreadsheet

LOTUS
2.01 [

2.90 sec
2.38 sec
19.8 sec
17.4 sec
NO
6
NO
NO
!
NO
NO
NO
NO
NO
NO
NO
27
NO
$495

60-Day Money-Back Guarantee*

For the dealer nearest you
or a brochure,

Call (800) 543-7543

Circle 44 on Reader Service Card (Dealers: 45)
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LOTUS 1-2-3 QUATTRO®

of 1-2-3. It's compatible with all
your existing 1-2-3 files—but it

makes everything in them look
better, print better, and makes
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Quattro: The Professional Spreadsheet

FEATURE
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HIWIRE Starts the Job that

smMARTWORK
Finishes

Introducing HIWIRE"

Wintek's smARTWORK?® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek iniro-
duces HiWIRE, an electronic-
schematic program that is
easy to learn and use.

With a click of the mouse
button, you can extract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library’s symbols or
create your own by combining
labels, lines, and arcs.

HIWIRE Advantages

0] Easy-to-learn mouse/menu-
driven operation

0 Complete documentation
and tutorial

O Extensive TTL, CMOS, micro-
processor, and discrete-
component libraries

[J Rubberbanding

[0 Moving, copying, mirroring,
and rotating of symbols

0 Text-string searching

O Multiple display windows

O High-quality schematics
from printers and plotters

[ Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

O Schematic/layout cross
checking

[0 800 number for free tech-
nical support

System Requirements

O IBM Personal Computer,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
or later

O 1BM Color/Graphics
Adapter or EGA with RGB
color monitor

O Microsoft Mouse

O IBM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer, and/or;

O Houston Instrument DMP-40,
41, 42, 51, 52 or Hewleft-
Packard 7470, 7475, 7550,
7580, 7585, 7586 plotter

High Performance at Low Cost

At $895, HIWIRE delivers
quality schematics quickly
and easily. You don't need
to guess whether or not HiWIRE
is right for you. Our money-
back guarantee lets you try
it for 30 days at absolutely
no risk. Call (800) 742-6809
toll tree today and put HiWIRE
to work tomorrow.

Wintek Corporation

1801 South Street

Lafayette, IN 47904-2993
Telephone: (800) 742-6809

or in Indiana (317) 742-8428
Telex: 70-9079 WINTEK CORP UD
| )‘E
B . & euvswmyeis) ar

a e whw w -'JI‘QJ

"HIWIRE" is a trademark, and "smARTWORK",
“Wintek”, and the Wintek logo are registered
trademarks of Wintek Corporation.

Europe: RIVA Terminals Ud. England, Phone: 04862-71001, Telex: 859502/ Austialia: Enfertainment Audia Ply. iid., Phone: (08) 363-0454/8razil: Comicra Informatica E Tecnologia Uda., Phone: (0441) 224-8646




EDITORIAL

Graphics, DTP, and Price Wars

As I write this, I'm on my way to the
National Computer Graphics Association
show in Anaheim, California. It promises
to be a good show since the field of com-
puter graphics is undergoing rapid
growth and maturation on both the hard-
ware and software fronts.

For example, in anticipation of the
show, we’ve been working behind the
scenes with a major hardware manufac-
turer to obtain early coverage of a new,
highly sophisticated graphics copro-
cessor that will let your IBM PC compat-
ible handle graphics primitives and oper-
ations (e.g., area fills, arc and line draws,
and rotations) with a speed you might
normally associate with workstations.
We’ll get the specifics and present them
to you in an upcoming issue.

Other major players exhibiting at
NCGA include AST Research (showing
new VGA cards), Jasmine Technologies
(with its latest Rembrandt board/monitor
combos for the Macintosh), Texas Instru-
ments, Mitsubishi, Seiko Instruments,
Chips and Technologies, Adra Systems,
Autodesk, and many more.

Less familiar companies will be there
in abundance, too. One I am looking for-
ward to seeing is Nth Graphics, which
will be showing its parallel-processing
transputer-based IBM PC-compatible
graphics cards that can write 40,000
three-dimensional vectors per second or
draw 10,000 constant-shaded polygons
(with 500 pixels each) per second. This is
the first transputer-based graphics card
I’ve heard of.

Control Systems will be showing its
new VGA-compatible graphics controller
for the PS/2; it offers 1024- by 768-pixel
noninterlaced output, plus a zoom feature
that gives you a virtual resolution of
16,000 by 12,000.

On the software side, Circuit Studio
has introduced Velocity. This is a three-
dimensional motion control and video
animatio.. package that lets you specify
complex on-screen motions for manipu-
lating solid, shaded objects in real time.
Circuit Studio’s background is in TV
graphics, and it shows: Velocity supports
ultrahigh resolution of up to 8000 lines
for truly professional-looking, broadcast-
quality results.

There’s lots more, and it’s all inspir-
ing, even for noncomputer graphics ap-
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plications: a timely inspiration, because
we’re engaged in a graphics redesign of
BYTE—a freshening up and sprucing up
of BYTE’s classic appearance.

Not that there’s anything shabby about
the way we are now: BYTE recently won
11 awards in the regional Society for
Technical Communication’s graphics
competition, and we’re now entered in
the international competition.

Also, our June 1987 cover recently
was judged the “Best Newsstand Cover
for 1987°’ among all computer magazines
in Magazine & Bookseller’s national
competition.

BYTE’s classic visual style arose from
two beliefs: first, the conviction that an
authoritative publication need not be
drab; and second, the equally certain
knowledge that screaming colors, half-
empty pages, and jumbled headline types
were no substitute for solid content.

But even a winning design can be im-
proved. Just as we’re working to make
BYTE’s text more readable and inviting
without compromising our traditional
editorial excellence, we also are looking
to make every page as visually appealing
as possible without losing the classic
aesthetic we’ve defined over the years.
You’ll see the results in a few months; we
think you’ll like our new look.

Who Needs DTP?

There’s publishing and then there’s pub-
lishing: At the desktop end, the pace is
fast and furious—some estimates show
desktop publishing (DTP) growing at the
almost unbelievable annual compound
growth rate of 47 percent.

A full 36 percent of BYTE subscribers
plan to fuel that fire by picking up DTP
software sometime this year, edging out
the 35 percent who plan to buy conven-
tional word-processing software. But a
new class of word-processing software
may change that balance, and it’s the sub-
ject of this month’s Product Focus: high-
end word-processing packages that have
some of the features found in DTP
packages.

For people who need a modest amount
of page-layout ability coupled with
world-class word-processing features,
these hybrid packages could save money
and time. They’re worth a look. As is
true with most BYTE articles, this one
goes beyond the mere recitation of facts.

In this case, Lamont Wood provides use-
ful definitions of just what does—and
does not—constitute true DTP.

Moving away from the nitty-gritty of
workhorse software, this month’s In
Depth section (superbly illustrated by
cover artist Robert Tinney) offers some
welcome perspective on CPU architec-
ture. These articles detail how funda-
mental design decisions made years ago
in 4- and 8-bit chips still affect the perfor-
mance and capabilities of today’s 32-bit
architectures and will affect tomorrow’s
designs, like 80486, 68030, and reduced-
instruction-set-computer chips.

Speaking of tomorrow’s designs, you
no longer have to wait for Apple’s long-
rumored portable Mac: The third-party
Dynamac portable already exists. It is
pricey (like all Mac things, unfortu-
nately), but it’s loaded and comes with a
screen that offers even higher resolution
than that of standard Macs. Nice stuff.
It’s reviewed in this issue.

On the Intel side, with more competi-
tion, the 80386 price wars are creating a
consumer’s paradise. Recently, I decided
to take the upgrade plunge when even re-
ligious use of data-compression utilities
wouldn’t let me shoehorn another byte
into my home computer’s hard disk
drive. (It wasn’t an easy decision to
make: Although working at BYTE lets
me try all manner of very nice, no-holds-
barred hardware, I still shop carefully for
my home-use equipment, which I pay for
myself.)

After checking out our reviews and
spelunking in BYTE’s ad pages, I dis-
covered a fantastic buy on a mail-order
80386-based machine, checked on the
company with the Better Business
Bureau, and phoned in my order.

I now have a very fast, very inexpen-
sive 80386-based machine with a large
monitor, ample memory, and a fat, fast
hard disk drive. It’s wonderful. I can’t
believe I waited this long to get an 80386
for home use. The difference in real pro-
ductivity is amazing—I honestly get more
done in less time, which makes after-
hours work a lot easier to take. If you
haven’t looked at prices recently, you
owe it to yourself to do so: 80386 up-
grades are probably a lot less expensive
than you think.

—Fred Langa
Editor in Chief
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“Have you read
the latest from
PC Magazine
about ALR’s
FlexCache?”

80386 technology

with the power of
advanced FlexCache

architecture.

Novell, DOS 3.X,
SCO Xenix 386, 05/2

“Even Compaq’s
DeskPro 386/220
eats the dust made
by the ALR
FlexCache 20386...”

-PC Magazine, March 15, 1988
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he philosophy of getting more for

your money has become an
unbroken tradition with ALR. A
tradition that has been recognized by
all the major trade journals with
excellent reviews.

ALR 386/220, PC magazine'’s
choice as "The Best of 1987 <}

magazine's choice as "The Best of
1987", ALR extends its product line
and introduces the FlexCache 386
series. Now the fastest PCs available,
the FlexCache 386 series approach
minicomputer proportions and offer
two new ways to get the most for your
money:

FlexCache 16386 -
a 16MHz, 0-wait-state,
80386 /82385 based system.

FlexCache 20386 -
a 20MHz, 0-wait-state,
80386/82385 based system.

Both systems have ALR's advanced
FlexCache architecture. The flexible
dual bus design provides a wide open,
high-speed data channel for up to 60%
faster CPU/memory through-put

than the IBM PS/2 model 80-071 with
the much touted microchannel
architecture.

ALR
FlexCache Compaq

2038150  DESKPRO
$ 74907 386/20

$7490.@
i _ ALR

FlexCache Compaq

DESKPRO

$6490.%

- I?ovs}é? I:/l;teT I?erforrparlceriniiex
FlexCache 386 series edge out Compaq’s
DESKPRO 386/20 & DESKPRO 386 in
CPU/memory aggregate performance test.

The cache memory controller can
eliminate wait-states 95% of the time



by keeping frequently used data close
at hand, climinating the need for the
CPU to address main memory. This
powerful blend of enhancements
allows a FlexCache 16MHz CPU to
move data along as fast as many
20MHz CPUs and a FlexCache 20MHz
CPU to move data even faster than a
Compaq DESKPRO 386/20™.

The FlexCache 386 series comes
equipped with the most fixed disk
capacity for your money. The
FlexCache 16386 has a 66 or 100
megabyte fixed disk.

The FlexCache 20386 will give
you an extra 45,000 pages of
document disk storage for free.

The FlexCache 20386 comes with
either a 100, 150, or 300 megabyte fixed
disk. The FlexCache 20386 will give
you an extra 45,000 pages of document
disk storage for free when you
compare it to the performance and
price of Compaq's DESKPRO 386/20
model 60.

ALR
FlexCache
20386 - 150
$ 7490.%

779

KB/sec ALR

Disk Capacitfez & Transfer Rates
FlexCache 386 fixed disks store more pages of
documents and achieve transfer rates of up

to twice that of the competition,

FlexCache hard disk controllers
transfer a full track of data in one disk
revolution (1:1 interleave) instead of
several disk revolutions as with (2:1
interleave) most current systems. Full
track data transfering plus ESDI
(Enhanced Small Device Interface)
look-ahead buffering, turns what

used to be a data traffic bottleneck into
a super high-speed corridor.

Circle 11 on Reader Service Card (DEALERS: 12)

So, FlexCache 386 systems achieve
transfer rates twice that of Compaq's
DESKPRO 386 and 386/20 model 60.

Advanced Logic Research offers the
FlexCache 386 series as a powerful
solution for today’s business growth
and performance needs. The
FlexCache series offers power and
expansion possibilities not easily
exhausted. The minicomputer-style
chassis of FlexCache 20386 offers space
for five internal peripheral devices,
allowing more data storage devices
than any other PC available. With the
money you save on a FlexCache
system you can afford additional data
storage options.

ALR
FlexCache
20386 -150
$7490,%

3.5" support

Full height

Full height

Half hei&ht B
Half height

InternarDevice Support

With the fu!uré in mind, the FlexCache
20386 is built to accomodate growth.

To make some serious feature and
cost comparisons give ALR a call at
(800) 366-2574 for the name of the
dealer nearest you.

FlexCache 386
Series Specifications

ALR designed and prover multi-tayer
system boarr}

Sockefed for 80387 support

1MB 32 bit RAM, expandable to 2MB on
system bhodrd

O-wait-state cache memory controlier
with its own 32KB of high-speed (35 ns)

static RAM

Enhanced 101 keyboard
Phoenix BIOS

Dual drive support

0$/2 compatible

FiexCache 16386 Mode! 60 ...$4690%

FlexCache 386 series specifications
80386 CPU with 16MHz system clock
80387 support with 16MHz clock
66Mbyte <30ms hard disk

FiexCache 16386 Mode! 100...$5690%

FlexCache 386 series specifications
80386 CPU with 16MHz system clock
80387 support with 16MHz clock
100Mbyte <30ms hard disk

FlexCache 20386 Model 60...$5990%

o FlexCache 386 series specifications
¢ 80386 CPU with 20MHz system clock
* 80387 support with 20MHz clock

*  66Mbyte <30ms hard disk

FlexCache 20386 Model 100...$6490%

FlexCache 386 series specifications
80386 CPU with 20MHz system clock
80387 support with 20MHz clock
100Mbyte <30ms hard disk

FlexCache 20386 Model! 150...$7490%

FlexCache 386 series specifications
80386 CPU with 20MHz system clock
80387 support with 20MHz clock
150Mbyte <23ms, track buffered, ESDI
hard disk

FlexCache 20386 Mode! 300...$9990%

FlexCache 386 series specifications
80386 CPU with 20MHz system clock
80387 support with 20MHz clock
300Mbyte <20ms, track buffered, ESDI
hard disk

NN

Advanced Logic Research, Inc.

10 Chrysler, Irvine, CA 92718
714-581-6770
FAX:714-581-9240
Telex: 5106014525,
Answer back Advanced Logic
See us at Comdex Atlanta
Booth #3934

FlexCache is a trademark of Advanced
Logic Research, Inc. Compaq, DESKPRO
386 & 386/20 are trademarks of Compaq
Computer Corp.
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Create a high
capacity Diskette
with no capacity
for error.

Make no mistake. Every

. bit, every byte, on every
track of each BASF 5.25"
HD Diskette is certified
100% error-free and
warranted for life. Call800-
343-4600 for the name
of your nearest supplier.

The Spirit of Innovation.
Circle 39 on Reader Service Card

) BASF




MICROBYTES

Staff-written highlights of developments

in technology and the microcomputer industry

Getting Small: Engineers Put Print Head

on a Chip

If a prototype “‘thermal print head on a
chip” is any indication of things to
come, thermal printers will continue to
get smaller and less expensive. The
CMOS chip, developed by Sony engi-
neers in Japan, provides a density of 180
dots per inch with a dot pitch of 140
micrometers for character printing, and
8 dots per millimeter and a dot pitch of
125 um for graphics printing. Current
versions of the chip measure less than

14 by Yo inch. Finer lithography will lead
to resolutions as high as 32 dots per
mm, according to Yuji Hayashi, one of
the engineers on the project.

The silicon chip holds heating ele-
ments, power transistors, enable gates,
latches, and shift registers. For graph-
ics printing, it uses 11,448 thin-film
transistors; for character printing, it
uses only 1272 transistors.

Although engineers have for some
time tried to develop thermal print heads
on a chip, they have been stymied by
their inability to integrate heating ele-
ments and drivers on a single chip be-

cause silicon has a high thermal conduc-
tivity, making it impossible for the
silicon substrate to hold the necessary
heat.

With the Sony chip, which has a
quartz substrate, the highest temperature
point on the chip—about 50° C—is at
the center of the heating element. This
ensures that the heating elements do
not adversely affect the driving circuits,
Sony engineers said. The variation be-
tween conventional heating elements and
power transistors is about 15 percent;
with the Sony chip, the variation is only
1 percent to 2 percent.

Designers have also been unable to
reduce the size of power transistors, so
they had to resort to using inefficient
wire bonds between heating elements
and drivers. Sony got around this
obstacle by using superthin-film transis-
tors that resulted in relatively small
drivers.

Sony officials would not comment
on when the chip might be used in an
actual thermal printer.

Apple’s Sculley to Lone Users: “Hang in There”

As the Apple/DEC Computing Center
drew crowds at the Dexpo show in New
York recently, some longtime users of
Apple computers tried to gauge the ef-
fects of the “repositioning” of the per-
sonal computer company. Connectivity
between groups of users is certainly
more readily available, but what about
the single user, who has traditionally
been Apple’s installed base? What are
Apple’s plans for the people who don’t
need to tie into a VAX or who don’t want
to work with a “workgroup”?

“Single users should hang in there,”
Apple CEO John Sculley told Micro-

bytes Daily. *“We introduced two new
processors last year to meet the needs of
our users. This year we are focusing on
the extension of those machines into the
multivendor workplace, which is
important.

*“As has already been said, we are
not going to introduce any new CPUs
this year,” Sculley said, “but that
doesn’t mean Apple has forgotten about
the single user. Far from it. I think that
*89 will bring new products that address
the single user’s needs with the kind of
technology that people have come to ex-
pect from Apple.”

Intel Designs C Compiler for Embedded

Applications

In the midst of the excitement about the
80386 and protected-mode applications,
it’s easy to forget the huge market for
embedded applications, in which micro-

processors are used with code in ROM

to control data or processes. Unlike re-

programmable software applications
continued

Nanobytes

¢ That Dylan guy was right
when he said the times are
a-changin’. And if you need sup-
porting evidence, look at what
IBM executives have been
doing: They’ve been commenting
on unannounced products. Wil-
liam Lowe, president of the Entry
Systems Division, has been tell-
ing just about everyone that the
company will gradually move its
entire PS/2 line up to the 80386,
will come out with an 80286-
based system in the vague range of
$1300 to $2300, will release PC-
DOS 3.4 sometime this year, and
will deliver a 32-bit version of
0S/2 next year. A Big Blue vice
president said the company will
roll out as many new systems this
year as it did last year. Bigger
hard disks in smaller packages
were also promised.
¢ So what’s the deal with this
new verbosity at IBM? Several in-
dustry watchers say that IBM
wants to keep its current custom-
ers, and potential customers,
from looking at equipment from
other vendors who might deliv-
er similar goods first. “We’re go-
ing to come out with some new
products sometime, so don’t go
buying them elsewhere,” is how
one observer interpreted IBM’s
pre-announcement announce-
ments.
¢ Personal computers at DEC
sites aren’t news anymore, but the
rate of infiltration could be sur-
prising. According to a survey
taken at a recent DEC exhibi-
tion, 84 percent of the attendees
said they use an IBM PC or
compatible at work; 54 percent
said they use a Macintosh. With
all the recent announcements of
Macs-to-VAX connections, peo-
ple at DEC sites will be able to
use their Macintoshes for more
than graphics and presentations.
¢ Ashton-Tate chairman Ed
Esber said a future version of
continued
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dBASE for the Mac will be able
to read dBASE programs from
IBM-compatible systems. Esber
conceded that it was maybe a mis-
take not to have implemented
that power in the initial version.
¢ Tandy and Apple computers
each represent 23 percent of the
models sold through computer
stores (including Tandy computer
stores) last year, according to
figures from the research firm
InfoCorp (Cupertino, CA). The
numbers are based on monthly
sales. The statistics as quoted
say that IBM computers made up
17 percent of sales, and Com-
pags made up 6 percent, followed
by Epson and Leading Edge with
4 percent each, AT&T with 2 per-
cent, and the popular “Other” at
20 percent.
* Addison-Wesley (Reading,
MA) will publish a new volume in
its series on Adobe PostScript.
The new tome, PostScript Lan-
guage Program Design, is aimed
at software developers who need
more information on the me-
chanics of the page-description
language. It will sell for $22.95.
¢ Sharp Electronics (Mahwah,
NJ) knocked $300 off the price of
its PC-4501 laptop computer.
The little unit now sells for $995;
it comes with a supertwist LCD
screen, a 3%-inch floppy disk
drive, a parallel port, and 256K
bytes of memory.
® Votan (Fremont, CA) has
given voice-recognition capability
to its IBM PC-based TeleCenter
voice-mail system. A new soft-
ware module lets an authorized
caller step through the mail menu
by talking, rather than pushing
phone buttons. Unlike other voice-
mail systems, TeleCenter with
the Voice Entry module lets you
check in from a rotary phone
rather than requiring a push-
button model.
* Applied Reasoning (Cam-
bridge, MA) lowered the price of
its PC-Elevator 386 accelerator
for the IBM PC, XT, and AT to
$1795 and added a few things,
most notably the ability to use
more forms of memory, includ-
ing as much as 13 megabytes on
the board (it comes with 1 mega-
byte), motherboard RAM of the
host machine, extended mem-
ory, and expanded memory.
continued
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that you run on a microcomputer, em-
bedded applications must reside in ab-
solute addresses in ROM. Microcon-
trollers are being used in everything
from laser printers to lawn sprinklers
to refrigerators.

To facilitate writing the program
code that controls these embedded
microprocessors, Intel’s Development
Tools Operation (Hillsboro, OR) is
bringing out a new C compiler, the
iC-86 R4.0, which generates pre-
defined machine functions and ‘“ROM-
able” code, which would normally re-
quire assembly language routines using a
standard compiler. The iC-86 compiler
functions include the ability to set regis-
ter flags and enable or disable inter-
rupts directly, thus avoiding the debug-
ging and maintenance complications
inherent in assembly language.

The use of predefined machine func-

tions reduces the overhead associated
with assembly language and improves
performance, according to Intel spokes-
persons. The iC-86 compiler has a
*“locator™ that lets you specify absolute
memory addresses for storing the code
in ROM.

The iC-86 is designed to work with
Intel’s line of in-circuit emulators (ICEs)
to allow full symbolic debugging of the
program to be downloaded into the
microprocessor. An ICE from Intel
costs about $7000 for the 8086/80286
and about $15,000 for the 80386. Al-
though you can use iC-86 with 80286 or
80386, it is designed for use only in
the processor’s real mode.

The new compiler is priced at $750
and is currently available with prepro-
duction libraries. Updated libraries
will be shipped at no additional cost in
July, Intel said.

Scoff If You Must, But Ada Is “Doomed to

Success”’

Calling Ada “everybody’s six favorite
programming languages,” Hewlett-
Packard’s Larry Rosler told a group of
developers in San Francisco recently that
the language is “doomed to success.”
Rosler, manager of HP’s Computer Lan-
guages Laboratory, said that Ada “is
exactly in the same situation as COBOL
was 25 years ago. Everybody scoffed
at it, but today 85 percent of all code is
COBOL.” Rosler doesn’t necessarily
claim that Ada is the best programming
language available to developers, but
he did say it will be a “commercial
success.”

The rise of Ada will be largely due
to Department of Defense and other gov-
ernment agency requirements. As
Rosler pointed out, the DoD requires
that Ada be used in all embedded sys-
tems and, more recently, has extended
the Ada mandate to all programming-
related projects, embedded or not. Other
parts of the government are following
suit. Rosler added that, even though
Unix is being pushed as an operating
system standard in government environ-
ments, “if you want Unix to be a suc-
cess, it is inevitable that it will be Unix

with Ada.” Recent reports indicate that
the government currently spends more
than $20 billion a year on program-
ming projects, a figure that does not in-
clude hardware or software purchases.

One thing that will help make Ada a
commercial success, said Rosler, is the
vast number of Ada-trained program-
mers who will filter down from govern-
ment projects to develop commercial
applications. “They [Ada programmers]
will do indirectly what students did to
C,” said Rosler. “For Ada, this will
mean a thrust from above [the govern-
ment] and from underneath
[programmers]. "

Even though Ada critics say the lan-
guage is bulky, it has standard tools and
was created with portability in mind,
Rosler said. Ada also offers some of the
object-oriented features that C+ +
provides. “With Ada, everything is in
there,” he said, “that is, if you know
how to look.”

C+ + developer Bjarne Stroustrup
agreed with Rosler, saying that “ Ada
will succeed because it is the only lan-
guage people are willing to throw tens of
billions of dollars at.”

ISDN Demo Works, But Is Demand for It

Here Yet?

Predicting an “ISDN explosion” with-
in the next couple of years, AT&T, Pa-
cific Bell, and Lockheed demonstrated
in California recently some of the

powerful capabilities of Integrated Ser-
vices Digital Network (ISDN) technol-

ogy. (ISDN divides a standard two-

wire telephone line into three digital

channels [B,D, and H] capable of si-

multaneously transmitting voice, data,

and video over a single wire.) “ISDN
continued



Discover a nhew worl

of C performance.

At a special low
introductory Rrice!

WATCOM announces a new team of nigh-
performance C language development
systems that deliver proven superior results.
Both are available now, at low introductory
prices, for iBM PCs, PS/2s, and
compatibles.

Best of Both Worlds.

Both systems are optimizers. Express C
optimizes your time, WATCOM C6.0 optimizes
your code. You win both ways!

WATCOM C6.0
Optimizing Compiler
and Tools For the
Fastest Tightest Code.

This unique development system
produces the fastest execution speeds and
smallest code available, as shown in
benchmark tests against Microsoft C5.0 and
Turbo C. It includes the new WATCOM
VIDEO Debugger which quickly diagnoses
elusive bugs without the need for extended
memory even in very large programs.
WATCOM C6.0 comes with a copy of
Express C and offers a broad spectrum of
advantages including: Extensive fine-tuning
capabilities. A sophisticated register
allocation scheme that eliminates many
costly memory references. True register
variables. Flow analysis. Altogether it aliows
your code to run its quickest.

Without a doubt, WATCOM C6.0 is the
ideal choice for all memory models, small
to huge, and on systems with or without
80x87. its flexible run-time conventions also
allow efficient interfacing with a wide range
of libraries and language processors.

Superlative Performance

Full ANS| C Optimizing @ On-line Help Text
Compiler [} Disassembier

Visual interactive Debugger [ Overlay Linker

[ Fuil ANSI C Run-time Object Librarian

Library MAKE
Source Editor ) Express C
WATCOM C and Express ﬁPrice:

C User's Guides 95
) WATCOM C Language Introductory

and Library References Price:

) WATCOM Editor User's
Guide

$295*

SPECIAL INTRODUCTORY OFFER!
—_ C6.0 at introductory price $295
Express C, at introductory price $75
__ Please send product information.
Please contact re: site licensing and
corporate price quotes.

*Limited time introductory prices apply only to prepaid
orders. (ViSA/MasterCard)

Shipping and handling extra.

System Requirements

+ System: IBM PC, PC XT,
PC AT, PS/2, or true
compatible

+ Recommended memory:
512K

» Operating system:
PC-DOS or MS-DOS,
version 2.0 or later.

With the WATCOM VIDEO debugger you can debug large applications without

extended memory.

Software Credentials
WATCOM C6.0 is the product of 20 years
of computer language experience dating back
to the creation of WATFOR in 1965. Our
commitment to technical support matches our
commitment to deliver the worid's fastest and

The fastest. tightest code
(small memory model’)
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M 182_—| 154 Iterations
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L Dhryston:
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The fastest. tightest code seconds
(medium memory model’)
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150|184 158 iterations
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WATCOMC60  Microsott C5 0 TurboC
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@ WATCOMEpress
Microsoft Quick C
Turbo C

Floating poinl computstion

J

1BM PS 2 Moce:
60 with emulation

0.0

1BM PC XT
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Time n seconcs to run 25 feratons ot
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B WATCOMCS 0
Merosoh C5 0
Turbo C

Dept. BY-05, Suite 306-21
1430 Massachusetts Ave., Cambridge, MA 02138 City

Avaitable now. For immediate delivery in the USA and Canada call: visa __ MasterCard __ Card #

1-800-265-4555

most productive programming tools. With more
than 400,000 software products in worldwide
use and site licensing available for multiple
machines and networks, you simply cannot
find a better source of software development
tools.

WATCOM Express C

For the Fastest
Development
Environment.

This seamless development environment
offers high speed compilation and the
ultimate in programming ease. It is an
integrated editor, compiler, debugger, linker
and run-time system. With unexcelled
diagnostic capabilities, it quickly checks
apparently correct code and uncovers
common or difficuit bugs that other compilers
miss. Express C provides you with reliable
code and exceptional productivity.

Unparalleled Productivity

Full ANSI C Compiler [ Overiay Linker
[ Integrated Source Editor [} Object Librarian

[ Integrated Debugger [ MAKE

Full ANSI C Run-time
Library

[ Integrated linker/loader

@ On-line Help Text

WATCOM C Library ist Price:
Relerence 125

g:;fOM Express C User's Intyoductory

[} WATCOM C Language Price:
Reference $75 *

Exp. Date ___ Signature
WATCOM and Express C are rademarks of WATCOM Systems Inc. '
& Copyngn! 1988 WATCOM Products Inc.

Name '

Title Tel. # l

Company l
Street

State __ Zip —— l

i
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¢ Extended Systems (Boise,
ID) has a new device that lets four
computers share an HP LaserJet
II printer. The ShareSpool board
slips into the printer’s extra I/O
slot and talks directly to the
printer backplane. The company
says the $495 device provides
‘““true simultaneous inputs,”’ has
a 256K-byte memory buffer, and
is totally transparent to the

users.

* Sony Microsystems (Palo
Alto, CA), the new arm of the
electronics giant, is seeking de-
velopers to work with its NEWS
workstations, a line of Unix-
based 32-bit computers. Sony is
aiming the systems, which range
in price from $3995 to $19,900, at
CAD and publishing markets.

¢ Tiara Computer Systems
(Mountain View, CA) has a new
adapter card that links 386-based
personal computers to Ethernet
networks. The $395 LanCard E-
386 fits in a short slot and oper-
ates at 16 MHz with no wait
states.

capability is here today,” said AT&T
spokesperson Jerry Herman, while Pa-
cific Bell’s Pat Bergmann added that
“ISDN is where we are migrating our
customers.

The beauty of ISDN, its proponents
say, is that it will enable personal com-
puter users who now have two or more
phone lines running into their offices—
one for voice phone and one for a
modem—to have a single phone line that
can be used simultaneously for both
voice and data transmission. Instead of a
standard phone and modem, you would
need a phone with a built-in terminal
adapter. Your computer would be con-
nected to the phone, which would, in
turn, be connected to the wall jack. No
other modifications would be needed.
However, your central telephone office
would have to have an ISDN telephone
service switch installed.

Herman emphasized that ISDN will
not be adapted by users or local phone
companies until it is at least as cheap
as today’s methods. “For ISDN to make
any sense, it will have to be less expen-
sive than existing telephone lines,” he
said. Estimates are that ISDN costs are
from 1.5 to 1.6 times that of current
technology. When ISDN benefits reach
a low enough cost, Herman said, we will
see companies aggressively attacking

the potentially multibillion-dollar ISDN
market.

Herman told us that “there are a ton
of companies, including Apple, working
on ISDN products” and that we should
begin to see those products within the
next year.

As part of its demonstration, the
companies connected three MS-DOS-
based AT&T PC 6300s and accompa-
nying voice/data phones via standard
phone lines. After establishing voice
communication with users at the other
PCs, Herman sent and received files
(created with Microsoft Word) while
talking on the same phone line. In this
instance, packet-switched data was trav-
eling over one channel while voice
communication went over another.

The PCs were using unmodified
EZI.AN communications software. Her-
man added that they had previously
used unmodified versions of Crosstalk to
accomplish the same operations. In a
separate demo, files were transferred
from a Macintosh SE to a Mac II, both
running unmodified MacTerminal soft-
ware. In another demonstration, video
was transmitted at 64K bits per second
over standard phone lines using CLI’s
Rembrandt hardware; remote video cam-
eras were connected to telephone lines
and simply dialed up.

GaAs Chip Beats the Clock; Designers Claim at Least 100 GHz

A gallium-arsenide-based IC, built by
researchers at Stanford University’s Ul-
trafast Electronics Laboratory, is per-
forming at such high levels that its de-
signers say they’re having trouble
measuring its speed. So far, they say,
they’ve determined that the chip is run-
ning at least at 100 gigahertz (GHz), or
100 billion cycles per second, which is
about 10,000 times faster than standard
16-MHz microprocessors.

What'’s particularly unique about the
chip, said Mark Rodwell, one of its de-
velopers, is that it’s based on *“very
simple ideas that were conceived in the
early 1960s but that no one ever built.”
Rodwell said that “the real conceptual
breakthrough for the chip is that we

took old ideas and made the sort of de-
vice that can be developed only with
today’s technologies. ”

The new circuit is basically a non-
linear transmission line that may eventu-
ally replace the step-recovery diodes
used in today’s high-performance elec-
tronic measuring devices. Rodwell said
the circuit itself consists of a transmis-
sion line that has Shockley diodes at-
tached at regular intervals. Since the di-
odes provide reverse bias, the different
parts of the line have different voltages,
and, as a signal travels down the line,
its “parts” travel at different speeds,
each successively faster.

The chip will be used initially to
generate pulses for driving high-speed

measuring devices that will have a time
resolution comparable to that of a laser-
based system. Such a device would

also be much smaller, less complex, and
less expensive than current measure-
ment systems. Among those devices
might be a diode-sampling oscillo-
scope. (Some of today’s measurement
devices can also get up to 100 GHz;
however, they do so by generating
10-GHz signals that are then mixed to
generate detect signals of much higher
frequency. The new chip will generate
the higher-frequency signals directly.)
These higher-performance measure-
ment devices, said Rodwell, will make
possible the development of ultrahigh-
speed computers.

Scoreboarding Boosts Speed of Forthcoming Intel Processors

Intel (Hillsboro, OR) has resurrected a
relatively old approach to circuit design
in order to boost performance on its
emerging generation of microprocessors.
The on-chip circuitry, called “register
scoreboarding,” essentially separates
memory reads from the operation that
uses the memory. (Or, in more technical
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terms, scoreboarding decouples the ex-
ternal memory access latency from the
microprocessor’s instruction execu-
tion.) The net result is that the average
access time of the memory subsystem
is lowered, since the microprocessor
does not have to spend so much time
waiting for memory access to be com-

pleted. Because high-performance
MICroprocessors are executing more in-
structions in fewer cycles, the memory
system gets slowed even more.
According to Intel engineer Glen
Hinton, scoreboarding has provided
average performance increases of from
continued



WHEN YOU WANT
THE BEST, YOU CAN ALWAYS

DEPEND ON THE FIRST.

You only want the best. You want it first. And, you work
hard to get it. When you choose Wells American’s A Star®
microcomputers, that's exactly what you get. Not only the
best, but also the first.

Wells American was the first to release a 12MHz AT class
computer. The first with 14MHz. The first with a no-hassle 31
day money-back guarantee. And yes—we were even the first in
business. We've been making microcomputers longer than
IBM, Compaq®and Apple®In fact, we've probably
been making them longer than anvbody.

Our A Star computers are the only PC/AT
compatibles that can run at 6, 8, 10, 12 and
14/16MHz. The press has rated them as “the hest
on the market” That’s because they not only out-
perform the competition, they're also less expen-

What does all this mean to you? Simply put, it means we
have the resources and the technology to provide you with the
best. And to provide it first. And in a company with so many
“firsts,” it’s not surprising that's how we rate our customers. As
one noted computer publication said: “The effort that Wells
American takes on behalf of its customers is remarkable,
showing a degree of concern that a number of computer com-
panies should copy” Of course, many have tried to do just
that. But, according to our customers, no one comes close to

matching our 15-year reputation for exceptional
customer support. No one.

The A*Star

Don't you think you deserve the best? Call us
at 803/796-7800 for details on our special one
month A% Star trial offer. Do it today and you
could have the “best” on your desk tomonow

sive. A 14MHz model with 20MB of storage sells
for under $1800. Basic unit prices start as low as
$995! But being best is more than just impressive
statistics and low prices. It's also a lot of little
“extras”. Extras like a one year factory warranty,
nationwide on-site service from GE and, here's
another first, free schematics!

BM PCIAT AT and OS72 are trademarks of Internatonal Business Macnines Corporation
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morning. Isn't that what you really wanted
in the first place?
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10 percent to 50 percent. In large C pro-
grams, for instance, Hinton said per-
formance gains have been about 10 per-
cent; in assembly language programs,
gains have been about 40 percent. Hin-
ton wouldn’t say on which chips Intel
has implemented scoreboarding, but he
did say it wasn’t the 80386. “It can
help performance only with processors
that have wait states,” he explained. “It
[scoreboarding] lets the internal operation
proceed where wait states occur.”
Scoreboarding is simply one tech-
nique that designers can use to offset the

bogging down of the system due to
microprocessors operating at a higher
frequency than the external bus pins. A
more common, but more costly, alterna-
tive is the use of an external memory
cache. The basic approach was devel-
oped in the late 1960s as a method of
enabling concurrency on mainframe
computers.

With scoreboarding, the read access
is sent to the external bus controller and
the destination register is marked as
busy whenever a memory read is exe-
cuted. Execution then immediately

continues with the next instruction. The
source and destination registers of the
new instruction are checked; if they are
busy, the instruction is canceled and is
then tried again later. If the registers are
not busy, however, the instruction is
completed.

Hinton said scoreboarding is helpful
only when the system uses independent
instructions that execute concurrently
with the external bus access of the previ-
ous read access. With dependent in-
structions, execution is delayed until
memory reads are complete.

Lotus’s Manzi Warns CD-ROM Developers: Don’t Promise Too Much

Sometimes stating the obvious is a

good place to start. Jim Manzi, president
of Lotus Development (Cambridge,
MA), did just that when he told an audi-
ence at Microsoft’s CD-ROM confer-
ence in Seattle that ‘‘customers won’t
buy what they can’t use.”

Manzi said the personal computer
industry has a history of “‘overpromising
and underdelivering,” and he urged
developers not to make this mistake with
CD-ROM. Manzi warned against what
he termed the technological arrogance

that afflicted the mainframe and mini-
computer industry 5 to 10 years ago. He
suggested that sometimes the best re-
search and technological advancements
come from an unexpected source: lis-
tening to customers.

Packing large amounts of raw data
on a disk is not the ultimate objective of
CD-ROM, he said. *“There’s more to it
than loading data and producing a ge-
neric lookup engine.”” People are look-
ing for ways to transform raw data into
useful information; according to

Manzi, this is the promise of CD-ROM.
“Customers don’t care about the un-
derlying technology. They just want use-
ful information” and want to spend less
time in front of their computers, he said.

“Our industry will be truly successful
when it frees customers from their com-
puters to spend more time thinking
creatively.”

One of the potential benefits of CD-
ROM, according to Manzi, is *“freeing
customers from information middle-

continued

With Mapinfo, More Ways
Than Ever To Map Your Data

Deliveries

Pin Map. Automatically use your existing
database (from dBASE Il or others)
with street maps that we can supply
Maps from over 300 U.S. cities and
towns contain all addresses, accurate to
the correct block and side of the
street. Type any address and Maplinfo
will find it for you. Call to the screen
your complete record.

Thematic. Use our boundaries (state
or county) or draw your own (sales
regions, election districts, etc.). Create
a database for the region (poputation,
average income, etc.) Color code
boundaries or entire regions based on etc.
parameters you define.

Proposca New Sites §

Arae

Presentation. Use powerful graphics
commands to add your own titles,
legends and text. Create arrows,
windows or callouts. Tum on or off labels
of points, streets, bridges, regions,

X
e -

v mosws
ey

s or sad o1 atamiote

Visual Database. Draw anything from
a fioor plan to aircraft design. Store data
on any point or region. Create multipie
layers to add flexibility to your display.

And that’s just a sample. If you need to map your data, Mapinfo can do it for as littie as $750. IBM PC or
100% compatibles, with 640K memory, a hard disk drive, and graphics capability.

Mapio

To order, call 1-800-FASTMAP. In New York State, call 1-518-274-8673 (Telex 371-5584).
Mapinfo Corp., 200 Broadway, Troy, NY 12180

dBASE Il is a trademark of Ashton-Tate. IBM and IBM PC are trademarks of Intemational Business Machines Corp.
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If you've got better things to do than debug pages and

pages of code, you need ASYST™ It’s the programming
environment developed specifically for scientific and

engineering applications.

ASYST simplifies data analysis and graphic display,
and integrates them with data acquisition. Using
ASYST, you can replace pages of low-level code with a
few specialized commands. And it's easy to tailor to
your changing applications. ASYST’ssimple
configuration menus and our technical support will
get you up and running quickly—and keep you there.

Call and discuss your application with one of our
technical specialists. Or request more information.

Just make the next line of code you enter

1-800-348-0033. 1t’ll put you on-line with ASYST,
the scientific way to prograr.

Features:

& Analog-to-Digital, Digital-to-Analog, and Digital /O Support
m GPIB/IEEE-488 Interface

| RS-232 Interface

m Sophisticated Analysis and Graphics

Systemrequires IBM PC, XT, AT, or 100% compatible.

Asyst

SOFTWARE TECHNOLOGIES, INC.

100 Corporate Woods
Rochester, NY 14623
1-800-348-0033 (or 716-272-0070)

System Developers: Ask about our new ASYST Run-time License.

ASYST is a trademark of Asyst Software Technologies, Inc.

1BM, IBM PC, IBM PC/XT and IBM PC/AT are registered trademarks
of International Business Machines Corporation.

Come see us at the Electro Show,
Booth #2965, May 10-12, Boston, MA.

Circle 29 on Reader Service Card



Circle 95 on Reader Service Card

DUNNET: YOUR
STOCK-TO-CASH INTERFACE

Mass storage is a useful computer facility; but when applied to computers and electronic-equipment in a sales context, it means
capital tied up, instead of working for vou.

Dunnet has the answer. As one of Europe's largest importers and distributors of electronic goods, we have both the financial strength
and the market outlets to reduce manufacturer’s stock problems.

Our purchasing power enables us to buy up job-lots at highly competitive prices. Large quantities, not just of computers and
computer products, but also consumer electronics such as telephones and facsimile machines.

If your working capital is locked-up in the warchouse, let us act as your stock-to-cash interface. Whatever the volume, and regardless
of brand name, we are in the market to buy. And, furthermore, we will agree the distribution areas of your products in advance.
This will ensure that your pre-existing marketing strategies are not undermined.

Dunnet’s leadership in electronics mass purchasing and distribution in Europe, e J).Bergman
built up over the past 20 vears, is a clear indication / o =
of our professional ability. Put it to work for you. General Manager

Dunnet International Trading Company b.v.

Kipstraat 16, 3011 RT Rotterdam. The Netherlands.
Tel 31104008100. Telex: 23496 krali. Fax: 31104128073
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men and the charges of on-line ser-
vices.” CD-ROM products will some-
day be updated frequently enough that
users will be able to spend less time
using on-line services, he said.

—

Manzi predicted big times ahead for
the CD-ROM industry, saying that in §
years the medium will be indispensable

in government, business, and education.

After the medium becomes essential to

those markets, CD-ROM-related sales
will account for 10 percent of revenues
at software companies (up from 1 per-
cent now), he predicted. We trust he
wasn’t overpredicting.

Toshiba Designs Graphics Processor for Fast 3-D Drawing

Companies that have been considered
the leaders in the graphics processing
market—like Intel and Texas Instru-
ments, with their respective powerful
graphics engines on chips—could be
seriously challenged by Toshiba with its
new high-performance graphics
processor.

Toshiba claims that its chip can draw
and render three-dimensional images at
up to 10 million pixels per second. The
processor could find its way into CAD
workstations and graphics boards for
personal computers, if Toshiba can con-
vince designers to use it.

The CMOS device contains more
than 130,000 transistors and provides
graphics functions such as Gouraud
and constant shading, line drawing,
depth cuing, image data transfer, and
hidden-surface removal.

Although as many as four processors
can be linked in parallel in a multichip
architecture (with resulting perfor-
mance of up to 40 million pixels shaded
per second, Toshiba says), the chip it-
self consists of four parts: a 32-bit com-
mand processor, a 32-bit pixel proces-
sor, a memory interface, and a window
block for multiwindow support. The

command processor, which includes
firmware, executes preprocessing op-
erations and sends instructions to the
pixel processor. The pixel processor is
the main engine for shading, drawing,
and bit-map operations. The memory
interface generates the memory timing
signals. A special multiprocessor
mode makes parallel processing possi-
ble. Special algorithms for smooth
shading are in the firmware.

For constant shading, Toshiba
claims the chip can execute at the rate of
160 million pixels per second and draw
1 million lines per second.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and

scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and
want to share that information, please contact us. Call the Microbytes staff ar (603) 924-9281, send mail on BIX to Microbytes,
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.
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Imagine the speed and power of a UP TO Software Support for Thousands
$100,000 minicomputer in a desktop PC cost- 25 USERS. 3 of DOS Programs. Although PC-MOS/386'™
ing under $7,000. Now imagine all that power A totally replaces DOS, it doesn't make you
going to waste because the operating system MADE FOR replace your favorite DOS programs. So you
vou chose was never meant to take advan- THE 80386 ! can run programs like Lotus 1-2-3, WordStar,
tage of a computer this powerful. It will 4 dBASE 11, and WordPerfect on the 80386,
take more than just a “window environ- Best of all, it uses familiar commands like
ment” or an outdated operating system RUNS DOS DIR and COPY-s0 you'll feel comfortable
to unlock the 80386. PROGRAMS. with our system.

It will take PC-MOS/386." 7 The Gateway to Endless

The First 80386 Operating catures. Distinctive characteristics
System. Specifically (lesigzg(‘f for the MULTI-TASKING like file/system security, remote aceess,
80386 computer, PC-MOS/386" opens file/record locking, and built-in color
doors. Doors to more memory and graphics support for EACH user set
multi-tasking. Doors to thousands PC-MOS/386'" apart from all previous
of DOS programs as well as upcom- > operating systems.
ing 80386-specific software. It's the TS ~ Open the Doors to Your
guteway to the latest technology.. ., and ot <4 : Future TODAY! Call The Software
your networking future. Wil s Link TODAY for more information and

Memory Management ~ A the authorized dealer nearest you.
Without Boards. PC-MOS exploits PC-MOS/386™ comes in single, five &
the memory management capabilities 25-user versions starting at $195.

Pui(lt Algo the 80386. So. up to four
s)IGABYTES of memory are access- ; ™
ible to multiple users and to future Pc - M os / 3 86
8038fgspeciffic applications requiring . MODULAR OPERATING SYSTEM
megabytes of meniory.

Mult Tasking, Mult- | C) mEsorTware LNk
User Support for One, Five or — - —
25 Users. PC-MOS/386"™ allows v ! 3577 Parkway I,zn]c._{\l‘lanla. (,f\ 30092

o ) . lelex 1996117 SWLINK

up to-25 mexpenstve termjnals to be | FAX 104/263-6471
(iriven by a single 80386 machine. ——
So the features of the 80386 can he N AR
utilized at every terminal. And it \ ﬁ%lgé;gﬁ()?(ﬁl/?} ;;LI}%V\!}(\
comes in three versions so you can : { SR oA s e

P’ 7 7 5 7 - ] . = i ntl dales: 4 ZHa- 8]
o o D b ___ Resellers/VARs i04/d 185465
learn new commands or install NQ af OEM/Dealer nauiries lnsited
new hardware. g . - | THE SOFTWARE LINK/CANADA CALLL: 8U/37-0 13

-
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TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The Software Link. PC-MOS/386" MultiLink®Advanced, and LANLink™ are trademarks of The Software Link
Lotus 1-2-3. WordStar, dBASE 111, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, AshtonTate, & WordPerfect Corp., respectively. Prices and technical specifications subject to change.




When you want to talk computers..

ATARI COMPUTERS

65XE 64K Computer
130XE 132K Computer
520ST-FM Monochrome Syst.
1040ST Color System . . ... ..
SF124 Monochrome Monitor .
SF1224 Color Monitor. . .. ...

Atari 520
Color System

Atari Mouse, and SF-1224 Color
Monitor

Access
Leaderboard Golt
Antic

Stereo CAD 30 Flash
Avant Garde

PC Ditto (IBM Emulation)
Batteries Included
Degas Elite
DAC

Easy Accounting
Soft Logik Corp.
Publishing Partner
Timeworks
Swittcalc/Wordwriter
VIP

Protessional Gem

Absoft
AC Basic
Aegis Development
Animator/lmages
Draw Plus
Sonix
Discovery Software
Marander (|
Electronic Arts
Deluxe Video 1.2
Gold Disk Software
Pagesetter w/Text ed
Micro lllusions
Dynamic Cad

ATARI ST SOFTWARE

..Call
939.00
149.00
329.00

779

Includes: 520ST-FM, 512K RAM with
312" Drive Built-In, Basic, RF-MOD,

AMIGA SOFTWARE

AMIGA SOFTWARE

Micro Systems Software

Scribble ......... ... ... ... 69.99
New Tek Inc.

Digi-View20 .............. 149.00
Digi-Paint . . ............ .. .. 44.99
Sub:Logic Corp.

Flight Simulator |l ........... 39.99

Word Perfect Corp.
Word Perfect

MACINTOSH PRODUCTS

Everex
EMAC 60T Tape
Back-Up

Hard Drives
CMSs
MacStack 43
Everex

91 MB SCSI
PCDC
MacBottom 4032
Floppy Disks
Cutting Edge by Ehman
800K External
Mirror Technologies
Magnum 800K
Monitors
Network Specialities
Big Top 20”
Sigma Designs

Laser View Display Syst. .. .1,749.00
Memory Upgrades

Dove Computer

*1099

1499.00

Mac Snap524S ............ 199.00
Mac Memory

MaxPlusMega ............ 329.00
TurboSE16MHz ........... 369.00
Scanners

AST

Turboscan............... 1,299.00
Datacopy

720 Flatbed Scanner .. .. .. 1,199.00

Ast Premium 140 Desktop . .2,499.00

MS/DOS SYSTEMS

Compagq deskpro and portables . Call
IBM PS/2 model 30and 50 . .. .. Call
iIBM PS/2 model 60 and 80
LeadingEdge.............. 899.00
NEC APC-IV Powermate ...2,399.00
NEC Multispeed Laptop . ...1229.00
PC-TOO 80286 1.2MB, 512K . .999.00

Toshiba
T-1000 Laptop 769

MULTIFUNCTION CARDS

AST
6-Pak Plus 576 Board

139.00
Hot Shot 286 Accelerator . . . .349.00

Hercules
Color Card
Graphics Card Plus
5th Generation
Logical Connection 256K . . . .349.00
Quadram

Quad386XT 80386 PC-Upgr. . .799.00
Video 7

Vega V.G.A. Adapter
Zuckerboard

Color Card w/Parallel Port ....89.99

MS/DOS SOFTWARE
Ashton-Tate

129.00
159.00

d-Baselll+ ............... 389.00
Borland

Quattro. . ................. 129.00
5th Generation

FastbackPlus .............. 89.99
IMSI

Optimouse w/dr.Halo . .. .. ... 89.99
Logitech

Hi-Res Buss Mouse ........ 119.00
Lotus

Lotus123............. .. . 309.00
Software Publishing
FirstChoice................ 99.00
Micropro

Protessional 4.0w/GL....... 239.00
Word Perfect Corp.

Word Perfect4.2 ........... 209.00

WE SHIP 90%
OF ALL ORDERS
WITHIN 24 HOURS

SELECT FROM
OVER 3000
PRODUCTS

COMPUTER MAIL ORDER
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..-.....\When you want to talk price.

MONITORS

Amdek
Video 310A 12” Amber ... .. .. 99.00
Video 410 12" AIG/W . . . .(ea.) 149.00
Magnavox
7BM623 12" TTL Amber ... ... 99.00
CM8502 13" Composite Color 159.00
CM8515 14” RGB/Composite . 269.00
SM8762 14” RGB/Composite . .New
E
GS-1400 14" Monochr. TTL. . .219.00
JC-1402 Multisync-ll .. ...... 599.00
Packard Bell
PB-1418F 14" Flat TTL AIG/W
..................... (ea.) 119.00
PB-1420CG 14" Mid-Res CGA 269.00
PB-1422EG 14" Hi-Res EGA . .369.00
PB-8526-MJ Uniscan Monitor.399.00
Princeton Graphics
Max-12 12" TTL Amber
Thomson
450 15" 132 col. TTL Amber

...... 149.00
..119.00

Thomson
Model 4120 RGB/
Composite
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Atari

AA314DS/DD ST Disk .. .. ... 199.00
SHD204 20MB ST Hard Drive .569.00
C.LTD (For Amiga)
C.LTD20MB............... 899.00
C.LTD33MB............... 999.00
C.LTD A500 SCSI Controller .179.00
Indus

GT Disk Drive Atari XL/XE ...179.00
GTS-100 ST Drive .......... 199.00
Racore

Jr. Expansion Chassis ...... 299.00
Seagate Technologies

ST-22520MB Drive . ........ 249.00

Supra
Atari ST 20MB Hard Drive . . . .559.00
Amiga 2000 20MB Hard Drive .649.00
Xebec

Amiga 20MB Hard Drive ... .. 799.00

MODEMS

Anchor
6480 C64/128 1200 Baud

Vu-520 ST520/1040 1200 Baud 129.00
1200E 1200 Baud External . ..129.00

Atari

XMM301 XL/XE300Baud ... .. 4499
SX-212STModem . .......... 94.99
Avatex

1200 HC External ........... 99.99
2400 External .. ... ......... 199.00

Best Products

2400 Baud v2 Card w/software 159.00
Everex

Evercom 2400 Baud External .239.00

Hayes

Smartmodem 1200
External 279
Smartmodem 300 .......... 149.00
Packard Bell

1200 External . . ............. 89.99
2400 External . .. ........... 169.00
Practical Peripherials

Complete Telecom Package ..99.99
2400 Baud Stand-Alone .. ... 199.00
Supra

2400AT 2400 Baud Atari ... .. 169.00
U.S. Robotics

Direct 1200 Baud External ... .89.99
Direct 2400 Baud External .. .199.00

Maxell

MD1-M SS/IDD5Va" . .......... 8.49
MD2-DM DS/IDD5Va™ ... ...... 9.49
MF1-DDM SS/DD 32" . ... ... 12.49
MF2-DDM DS/DD 32" . ...... 18.49
MC-6000 DC-600 Tape . .. ..... 23.99
Sony

MD1D SS/IDD 52" .. ... ....... 6.99
MD2D DS/IDD 52" ........... 7.99
MFD-1DDSS/DD 32" ... ... .. 11.99
MFD-2DD DS/DD 32" . ...... 16.99

~ PRINTERS
Atari
1020 XL/XE Plotter

.......... 31.99
XDM-121 Letter Quality XL-XE 199.00

XM-M801 XL-XE Dot Matrix ..199.00
XM-M804 ST Dot Matrix ..... 189.00
Brother
M-1109 100 cps Dot Matrix . . .199.00
M-1409 180 cps Dot Matrix . . .309.00
Citizen

120D 120 cps Dot Matrix. . ... 149.00
Premier-35 35 cps Diasywhl. .479.00
C.itoh

315-XP Epson/IBM 132 col.. . .549.00
Epson

LX-800 150¢cps,80col. ...... 179.00
FX-86E 240 cps,80col. ...... 289.00
FX-286E 240 cps, 132col. ... ... Call
LQ-500 180 cps, 24-wire ... .. .. Call
LQ-850330cps,80¢col. ........ Call
LQ-1050 330 cps, 24-wire . ..... Call
EX-800300cps,80col. ........ Call
Hewlett-Packard

HP-2225 Thinkjet . ... ... .... 369.00
NEC

P2200 Pinwriter 24-wire ... .. 379.00
P660 Pinwriter 24-wire ... ... 459.00
P760 Pinwriter 132col. . ... .. 679.00
Okidata

Okimate 20 color printer. . . .. 129.00
ML-182120cps80col. ...... 229.00

ML-192 + 200cps,80col.. . .. 359.00
ML-193 + 200 cps, 132col....469.00

Panasonic -
KX-P1080i 144CPS,
80 Column $1 75

KX-P1091i 194 cps, 80 col. ...199.00
KX-P1092I 240 cps, 80 col. ...339.00
Star Micronics

NX-1000 140cps, 80col. ... .. 169.00
NX-1000C C64/128 Interface .189.00
NX-15120cps, 132col. ... ... 319.00
Toshiba

P321-SL 216 cps, 24-wire . ...539.00
P351-SX 300 cps, 24-wire . ...999.00

In the U.S.A. and in Canada

Call toll-free: 1-800-233-8950

Outside the U.S.A. call 717-327-9575, Fax 717-327-1217
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283
CMO. 477 East Third Street, Dept. A1, Williamsport, PA 17701

ALL MAJOR CREDIT CARDS ACCEPTED
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks
to clear. For faster delivery, use your credit card or send cashier’s check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents
add 6% sales tax. All prices are U.S.A. prices and are subject to change, and all items are subject to availability. Defective software will be replaced with the
same item only. Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee com-
patibility. All sales are final and returned shipments are subject t0 a restocking fee. A105
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Top-Down Gets Thumbs Up
Although I enjoyed your In Depth section
on Lisp (February), I found it unfortu-
nate that “Lisp: A Language for Strati-
fied Design” by Harold Abelson and
Gerald Jay Sussman included an attack on
top-down structured design. The authors
claim that top-down methodology is
“flawed” and that it cannot be used to
create systems that are “robust” because
it does not let designers “stratify com-
plex designs.”

This assertion is simply not correct.
Top-down design and the stepwise refine-
ment that is inherent in the approach pro-
vide a methodology in which stratifica-
tion is the norm. You can’t use any of the
CASE tools based on structured design
techniques without becoming immedi-
ately aware of the conscious development
of different levels of abstraction, with
hidden details at each level.

Beyond this narrow issue, it is regret-
table that someone as experienced as
Harold Abelson would think it necessary
to mount an attack on a methodology that
has produced many useful, flexible, and
reliable systems. After years of bickering
about the merits of different languages
and programming environments, it has
become obvious to most of us that there is
no universal “best method” to be applied
to any or all of the work we ask computers
to do for us. The Lisp environment may
offer advantages in some situations, but a
Modula-2 or SQL environment might be
preferable in others.

A good case can be made for under-
standing Lisp and the manner in which it
can aid analysis, but we should be con-
scious of the warning given by Edsger
Dijkstra in his book Selected Writings on
Computing: A Personal Perspective
(Springer-Verlag, 1982): “The tools we
use have a profound (and devious!) influ-
ence on our thinking habits, and, there-
fore, on our thinking abilities.” The task
facing system designers is not to master
one language or methodology, but to de-
velop the knowledge and flexibility that
allow selection of the most appropriate
tools for the job to be done.

John Boddie
Newark, DE

Conveying Information
Mathematical theory is so many years
ahead of its practical use that mathemati-
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cians are eager to find a field in which to
apply their knowledge, lest some would
say they are useless.

Dr. Claude E. Shannon seems to be
trying to apply the mathematics of proba-
bility to something somewhere. His aim,
and perhaps his victim, seems to be
information.

Let’s look at the example selected by
Ramachandran Bharath in “Information
Theory” (December 1987): “If you have
a 10-year-old son, and someone tells you
that you have a son, no information has
been conveyed.” The man who believes
that no information has been conveyed
will become poor indeed. If messages in
daily life were scanned only for the sim-
plest content, there would be no commu-
nication at all—and maybe no human
culture.

In the example used, the parent of the
10-year-old son now knows that the per-
son speaking to him also knows that the
son exists and that this person thought he
was the first to tell the parent. That is part
of a certain content. And in combination
with the context, the content—probable,
hypothetical, and so on—would be much
larger.

You could write a book about all these
contents of the sentence. But I am not a
mathematician, and maybe for a math-
ematician there is only noise in my
message.

M.-C. Stricker
Strasbourg, France

Speech Software from Dataflo

I bought my Heath HV-2000 speech card
after reading about it in What’s New
(January, page 86). I wanted to write a
spelling tutorial for my second-grader,
and I thought the task would be relatively
easy.

Programming the card was a snap, but
developing a fully integrated program
that was tailored to the needs of a 7-year-
old was something else.

When I called Heath to find out what
programs were available for the card, I
was disappointed to learn that there was
nothing on the market. Ever optimistic, I
called my local bookstore and discovered
that a nearby software company publishes
an entire line of educational programs for
the card.

The company is Dataflo Computer
Services (HC 32, P.O. Box 1, Enfield,

NH 03748, (603) 448-2223). I purchased
Dataflo’s Spell And Tell program, and it
has proved to be the perfect program for
my child. The company has several pro-
grams, and some of them even come in
foreign languages.

I’'m sure other users of this card will be
happy to know that there is software for
it.

Dennis Draper
West Lebanon, NH

While attending the Northeast Com-
puter Faire in Boston last year, I was in-
trigued by the educational speech soft-
ware offerings of a small New Hampshire
firm, Dataflo Computer Services, which
were exhibited on both IBM and Apple I
machines. To date, this is the only ready-
to-run speech software I’ve been able to
find.

My only hesitation arose over the
prices of the two supported speech syn-
thesis boards for the IBM, one from
Votrax and the other from Artic Technol-
ogies. Both cost over $200. For some
users who would like to give their chil-
dren talking educational software, this
might seem a steep investment.

But, lo! Good ol’ Heath now advertises
a speech board in kit form for only
$89.95. A call to Dataflo confirmed that
its entire educational speech software line
(including several spelling and math pro-
grams) is now available in a version for
the Heath board. I also learned that, for
those who already own the Votrax or
Artic synthesizers and are inclined to-
ward writing their own speech programs,
Dataflo offers SONCOM, the only utility
the company knows of that allows access
to those boards from compiled BASIC.

As always, Apple users are in a differ-
ent boat. Apple IIs must use Applied En-

continued
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Who Says Fox BASE+
is Better than dBASE?

FOXBASE +/Mac

oy (/\ {)

The Fastest Most Poweriul OBASE Compatoie
Management System
For POY and PC Compationes

'OIW

t-ag S 1

Nicholas Petreley, /nfoWorld Review Board:

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns
an “excellent” in performance, with kudos for responding to
user suggestions. For sheer productivity, there is no other
choice.”

P.L. Olympia, Founder & President, International Dbase
Users Group / Government Computer News:

“FoxBASE+ is a supercharged dBASE, with all the features
Ashton-Tate forgot. If you're into serious dBASE development
and have not tried FoxBASE+, you are living in the dark ages
and wasting your company’s money.”

George E Goley IV, Contributing Editor, Data Based
Advisor:

“The product is fast, very compatible, fast, easy to use, fast,
relatively inexpensive, and very fast. In every test, FoxBASE+
outperformed the other products. And people who answer the
phone at Fox know what they are talking about.”

David Irwin, Former President/CEO, Data Based Advisor:
“From the dBASE compatibility standpoint, FoxBASE+ is flaw-
less. From the speed standpoint, FoxBASE+ is unbelievable.
From the “lazy factor’’ standpoint, FoxBASE+ is perfect.”
Glenn Hart, Contributing Editor, PC Magazine:

“Initial tests of FoxBASE+ were simply stunning. In many

ways, FoxBASE+ gives you the best of both worlds: all the ben-

efits of interactive development and debugging, plus the speed
and code protection of a compiler.”

The Experts!

FoxBASE, FoxBASE+ and FoxBASE+Mac are trademarks
of Fox Software, dBASE and dBASE I1I PLUS are trademarks
of Ashton:-Tate. Macintosh is a trademark of Apple Computer, Inc.
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For The Apple

Pat Adams, Founder, International Dbase Users
Group/NYPC Consultants SIG:

“Imagine a dBASE without bugs! Imagine a dBASE that is at
least six times faster and comes with its own runtime ‘com-
piler.” Imagine a company whose tech support department is
reachable on the first telephone call, and whose staff knows
what it is talking about. Imagine all that —and more—and you
have FoxBASE+.”

Adam Green, Contributing Editor, Data Based Advisor,
dBASE Author:

“For the PC, FoxBASE+ has consistently set the performance
standard for dBASE compatible languages. For the Macintosh,
FoxBASE +/Mac will set standards for innovation and leader-
ship in a new dBASE implementation.”

Don Crabb, Contributing Editor, InfoWorld:

“You can expect blazing speed on the Mac. FoxBASE+/Mac
breezes past tests that have proven stumbling blocks for
Macintosh databases in the past. FoxBASE+/Mac combines
complete dBASE compatibility with a genuine Macintosh
user interface.”

Why not join the experts —get your copy of FoxBASE+ now!
Visit your nearest quality software dealer, or order directly
from us by calling (419) 874-0162.

Because when it comes to speed, compatibility and value,
nothing runs like a FOX!

Fox Software -

Nothing Runs Like a Fox.

Fox Software, Inc. (419) 874-0162

118 W, South Boundary FAX: (419) 874-8678
Perrysburg, OH 43551 Telex: 6503040827
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What is a Best Western?

INDEPENDENT
WORLOWIDE
LODGING

Best
(Jestern

INDEPENDENT
WORLDWIDE

The right place at the right price.

Make reservations at any Best Western,
see your travel agent, or call toll-free

1-800-528-1234

LODGING

“World's largest chain of
lndemdendy owned
hotels, motor inns and resorts”
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gineering’s more sophisticated Phasor
board, which costs about $179.

All the same, it appears that after
being little more than an experimenter’s
curiosity for some time, speech synthesis
is beginning to carve a practical place for
itselt in the personal computer market.
Shades of HAL!

Michael Dawidziak
Central Islip, NY

MathCAD and Bessel Functions
George A. Stewart’s review of MathCAD
2.0 (February) was thorough and infor-
mative. The comparison with TK Solver
Plus and Eureka was especially helpful.
However, Mr. Stewart is incorrect when
he states that TK Solver Plus lacks built-
in Bessel functions. TK Solver Plus does
have Bessel functions, but they’re not
mentioned in the reference manual. The
manual, Application Notes, covers the
Bessel function feature on page 4-2. TK
Solver Plus also includes the gamma
function as well as the Gaussian error
function.

Programs like TK Solver Plus, Math-
CAD 2.0, and Eureka add a new dimen-
sion to computing. Engineering and sci-
entific problems of significant difficulty
that could previously be solved only
through custom programming can now be
solved much more easily. Setting up
problems with these programs is much
easier to learn than programming, and
you can set up most problems much more
quickly than you can write a conventional
program. I have found TK Solver Plus
very valuable in teaching various engi-
neering courses.

Edwin G. Wiggins
East Northport, NY

Answers on Al

I am writing in response to Marin David
Condic’s letter (January, page 30). This
letter raises two questions, the simpler of
which I shall answer first.

Should artificial intelligence (Al) re-
search be supported if it is unable to
achieve its stated goals? Yes. Research
has given us many practical applications,
such as expert systems, and promises
more, such as natural language process-
ing. Research of any type always pays off
if you are persistent. As long as it pro-
duces results, whether they are practical
or theoretical, it should be supported.
This can be answered only by comparing
its merits with the relative merits of other
endeavors.

Can Al achieve its goals, or are there
inherent limits to it? We do not, as yet,
know the extent of Al and what is possi-
ble. It is difficult to say if there is an in-
surmountable barrier somewhere in this

continued



Did You Know?

Everex supplies a complete line
of modem products

Whether you own IBM® PCs, XTs™,
ATs® or compatibles, PS/2™ systems
or Apple® Macintosh™ computers,
our complete line of Evercom™
modems will work for you.

From the early days of the IBM PC,
Everex has delivered quality add-on
products at affordable prices. Our
most recent introductions are the
pocket size, full-featured Mini
Modem and one of the first internal
modems for PS/2 systems.

Everex, Evencom Mlnl Modem lnd EverFax are trademarks, and EVER
fur E. Rk 6f Everex Systems, Inc. IBM and
AT are re(memd mdemrlu and PC, XT and PS/2 are trademarks of in-

ternattonal Business Machines Corp. Apple is a registered trademark and

Macintosh is a trademark licensed to Apple Computer, Inc. MNP is a
trademark of MICROCOM, Inc. © Copyright 1988 Everex Systems, Inc. All
Tights reserved

Quality and Features
at Affordable Prices

If you need an internal modem for
your home system, a Mini Modem™
for the road, or a rugged external
modem for work, an Everex modem
can satisfy all your data commu-
nications needs.

Everex modems are a cost effective
way to add data communications
capability to your personal compu-
ter. Being a large volume supplier
of modems, Everex has extensive
experience in developing and
supplying modems.

Industry Compatible
Each Everex modem assures
you of compatibility with existing

standards no matter where you
are in the world. Our Everex
engineers are active on national
and international committees
developing communications
protocols and the latest standards.
This involvement strengthens our
commitment to the industry and
assures our customers 100% com-
patibility with other modems.
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The Latest Technology

The Everex family of data modems
now includes FAX capabilities with
our EverFax™ product. The EverFax
12/48 offers the simplicity of Fax
communication through your PC
with over two million facsimile
machines. When you can’t afford
any transmission errors, Everex has
MNP ™ error correction modems (in-
ternal or external) at 2400 bps for
PC/XT/AT and PS/2 computers.

Our Commitment to
Data Communications

The name Everex has come to mean
quality, reliability and outstanding
customer support in modems. So
whatever your data communications
needs, Everex has the right

product for you.

For more information or the name
of your nearest Everex dealer please call:

nusa 1-800-821-0806
m ca. 1-800-821-0807

—==EVEREX—

48431 Milmont Drive, Fremont, CA 94538
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OUTSTANDING
SOFTWARE

For IBM PC's and Compatibles
PER PER
] $350 DISK $300 DISK ]
Small Quantities For Ten or More

SHIPPED WITHIN 24 HOURS!
Satisfaction Guaranteed or Money Back!

[] BUSINESS 1—EZ-FORMS business form
I ~_ generation, completion and printing program. I
[C] CAD 3—The PC-Flow 1.0 computer aided tlow-
__ chart generation program. Color graphics required.
(5] COMM 4a,b,c,d,e—(5 disks) Join the world of
~ sysops with RBBS Bulletin Board System 14.1D. ]
[2] DATABASE 1a,b—(2 disks) File Express 3.8
I menu driven general purpose database manager. I
] ["] EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes leaming DOS painless.
| (2] FINANCE 1a,b—(2 disks) PC Accountant 2.0
personal bookkeeping and finance management.
| (] GAMES 1—3-D Pacman, Kong, Spacewar, Janit-
—Joe, futuristic Flightmare and more. Color required.
0 (] GAMES 2—Qubert, Pango, Certipede, dun-
I __geons and dragons style Zoarre, etc. Color req. I
| GAMES 3—Blackjack with customizable rules,
l ~ Armchair Quarterback (you call plays), and more. I
[C] GAMES 4—Star Trek, the Castle adventure
~ game, and the original Colossal Caves Adventure. R
GAMES 5—The Hack adventure game from the &
__universities. Like Rogue, only much richer. E
[”] GAMES 6—rinball, Othello, Dragons, Sopwith
l —_ (fly a Sopwith Camel) and more. Color required. I
] (2] INFO ta,b—{2 disks) Cooking uzg’fes database ]
with keyword/ingredient retrieval. Add your own.
] [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic 1
~ music recording and playback program.
I [ ] ORGANIZER 1—DeskTeam, a Sidekick clone, ]
~ and the Judy personal calendar program.
I [] PRINTER 1—Resident print control and font
I utility, intelligent spooler, banner maker, and more.
["] SIMULATION 1—Maze making program, MIT's
I _ Life simulation, starfields, etc. Color graphics req.
] UTILITIES 1—A collection of invaluable general
~ purpose DOS utiliies. An absolute must for all.
] UTILITIES 2—More invaluable DOS utilities in-
__ Cluding screen burmout, ram disk, and more.
"] UTILITIES 3—A comprehensive set of debugging
I and diagnostic utilities for monitoring your computer. I

NEW RELEASES/UPDATES

| [ ] BUSINESS 2—Expressgraph business graphics.
Chart your data and find trends. Color graphics req.
f (2] CAD 1a,b—2 disks) Fingerpaint 1.2 advanced
__ painting and Altamira object oriented design. Color.
[2] CAD 2a,b—(2 disks) DanCad3d, an advanced
l 20730 drafting program w/animation. 640K, color.
[2] COMM 2a,b—(2 disks) Procomm 2.42, an excel-
I __ lent modem program with terminal emulation.
O EDUCATION 3—PC-Fastype 1.20 typing tutor,
I ideal for beginners and advanced students alike.
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
a powertful and user friendly spreadsheet program.
[] GAMES 8—striker helicopter attack and Risk, the
I game of world domination. Color required.
] [] GAMES 12—8ackgammon (play the computer)
and Wheel of Fortune based on the gameshow.
| [] GRAPHICS 1—Record and play back screen im-
ages! Excellent for demo, etc. Color required.
(3] GRAPHICS 2a,b,c—(3 disks) An excellent 3-D
— surface modelling and shading program. Color.
| [2] INFO 2a,b—2 disks) Zip-Phone, national
I areacode/prefix to Zip-ct cross reference.
[2] LANGUAGE 3a,b—(2 disks) The A86 3.09
l macro assembler and debugger for 8088/86/286s.
[2] SHELL 4a,b—(2 disks) Automenu and HDM 11
~4.04 hard disk prog. for custom full-screen menus.
[[] UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives.
[T] UTILITIES 6—Advanced utilities including
I Mark/Release (remove resident progs w/o reboot!)
1 [C] UTILITIES 7—More advanced utiiities including
Masterkey (undeletes files from hard disks).
i [2] WORD 1a,b—(2 disks) PC Write 2.71, a powerlul
word processing system w/spell checker, laser supt.
I Most software listed is shareware or user-supported.

3.5" format add §1 disk, 125 page directory, add $2.

1 MicroCom Systems Cost of items I
3673 Enochs Street Shipping $3.00

] SantaClara, CA'  CArestax_____ |I

i 95051 Total encl. i

e (408) 737-9000 & J

Mon-Fri 7am.9pm, Sat-Sun 8am-5pm
Al IS BN IS BE IS N R e s .
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field. Until it’s reached, this question
will remain unanswered.

What Mr. Condic seems to be saying—
he does not explicitly state it—is that
humans have a special piece of magic that
no other animal has and that cannot be
duplicated in machines. The question be-
comes, “How does the next generation
acquire this special piece of magic?”

Children grow up to be as smart as,
and, in some cases (e.g., Einstein), much
smarter than their parents. Their devel-
opment is based on two factors: the genes
they inherit and the environment in which
they grow up. Is this special magic trans-
ferred by the environment? Do we teach
children how to be intelligent? And if we
teach children, why can’t we use the
same methods to teach machines? The
answer often given is that children have
intelligence built in; we are only expand-
ing on what is already there. If so, this
leaves genetics as the means of transfer-
ring this magic. All we need to do is to
map out the human chromosomes and de-
cipher the coding. Since function is inde-
pendent of the hardware, it is possible to
have intelligent machines.

No? Well, what’s left? Nothing. Or,
rather, no known mechanism. Let’s as-
sume there is an unknown mechanism in-
volved. One of its properties is that this
unknown, unpredictable, and uncontrol-
lable but reliable mechanism is supposed
to transfer this special magic from adults
to their children. Yet, if we make a con-
scious effort to use it, it will always fail.

To answer Mr. Condic’s last ques-
tion—why do Al researchers seem un-
aware of other work on intelligence?—
they are not. Many of these authors make
the assumption that humans have a spe-
cial something that they cannot possibly
duplicate. (The above discussion shows it
must be duplicated for our children to be
intelligent.) Since the researchers dis-
agree with this, they ignore these studies
because they do not pertain to their work.

Shawn Corey
Winchester, Ontario, Canada

A Can of Worms

We were gratified to see Wayne Rash Jr.’s
review of the Optotech 5984 drive in “A
Quintet of WORMs” (February). Clear-
ly, Mr. Rash has identified many of the
important factors that must be considered
when selecting a WORM drive.

In the interest of accuracy, we at Opto-
tech feel compelled to correct one re-
mark. Mr. Rash stated that it takes “a
minute or two” for our drive to spin
down. While it may seem like that to Mr.
Rash, our watches here tell us that it’s
more like 6 or 7 seconds.

In February we released a single-board
controller that improves our product’s

performance by a factor of 2 and elimi-
nates the bulky double-board controller
that Mr. Rash was working with. In addi-
tion, the software that accompanies our
new release has been downsized consid-
erably by exploiting any EMS memory
the user may have. This allows large pro-
grams like Ventura and AutoCAD to be
executed while our driver is loaded.
Edward Beshore
Manager, Applications Engineering
Optotech
Colorado Springs, CO

I would like to thank Wayne Rash Jr.
for his review of WORM optical disk
drives. However, I would like to point out
one serious error and several significant
omissions.

Mr. Rash incorrectly states that the
Maximum Storage drive is made by ISI.
The APX-3200 Optical Storage Subsys-
tem is designed and manufactured by
Maximum Storage.

The omissions were due largely to the
lack of explanation about the very differ-
ent software implementations. Only
Maximum Storage and IBM add an opti-
cal file system shell to DOS. All the other
WORM optical disk drives are imple-
mented as magnetic disk emulators.

This difference in implementation ap-
proach shows up in disk overhead, file
system functionality, and data portabil-
ity. The magnetic disk emulators typi-
cally consume large amounts of overhead
because they are emulating a system that
was not designed to conserve disk space.
Other features unique to WORM storage
applications that are not supported by
emulator software include multiple-vol-
ume partitions and full file audit (who,
what, when, and so on, for each file
entry).

The most important aspect of WORM
data storage suggests that the data may
outlive the machine that was used to gen-
erate the data. It is, therefore, imperative
that the file system used to access data on
a WORM disk be portable to and support
the capabilities of other operating
systems. The MAXSYS-DOS system is
the only WORM file system available that
has this capability.

Maximum Storage recently announced
version 2.0 of MAXSYS-DOS; it is faster
and more efficient and has more func-
tionality (e.g., executes programs on the
optical drive, supports multiple drives,
accesses previous file versions) than 1.1,
which was used to derive the benchmark
data for this article.

David R. Wooten

Vice President, Product Development
Maximum Storage Inc.

Colorado Springs, CO

continued



. . .and a complete line
of graphics adapters

Everex is the only graphics board
vendor you need. Whether you are
selecting your first personal com-
puter or buying hundreds for your
office, choosing the right graphics
card is easy with Everex. With
PGA, VGA, EGA, CGA, MDA, or
ultra-high monochrome resolution,
Everex has just what you need.

Everex has been there
From the Beginning

Everex introduced the Graphics
Edge™ graphics card for the IBM®
PC in 1983, providing the then
unique capability to run CGA and
Hercules® programs on the same
monochrome monitor. Since those
early days of the PC, Everex has
continued to innovate graphics
technology, bringing new products
to the marketplace.

Compatibility with
Existing Standards

All Everex graphics adapters are
fully compatible with all the existing
graphic modes established by IBM.
And while we include unique
features on many of our graphics
products, we make sure that none
of the established standards

are compromised.

Everex and Graphics Ldge are uademarks, and EVER for EXcellence is a registered
trademark of Fverex Systems, Inc. 18M is a d and PCis a rad {1
of International Business Machines Corp. Hercules is a registered trademark of Hercules
Computer Technology, Inc. © Copyright 1988 Everex Systems, Inc. All rights reserved.

Advanced Engineering

The Everex dedication to excellence
has led us to develop our own pro-
prietary chip sets. This allows us
greater control in the design of our
graphics cards. Our use of ASIC
(Application-Specific Integrated
Circuit) technology reduces chip
count for cooler operation and
improved reliability.

Most important, our own chip

sets enable our design teams to
incorporate the many special
features you have requested, while
maintaining the standard features
you have come to expect from
Everex products.

Fully Tested with
a Human Touch

We hand test every Everex graphics
card for true color and tone on a
video monitor in our factory before
it’s shipped. So before you ever
install your Everex graphics card,
we’ve made sure that it’s just right

T

1
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For more information or the name
of your nearest Everex dealer please call:

musa 1-800-821-0806
i ca. 1-800-821-0807

—=EVEREX—

EVER for EXcellence®

48431 Milmont Drive, Fremont, CA 94538
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68000 Relative Addressing
I was interested in Mike Wilson’s com-
ments about position-independent code
(PIC) and the 68000 relative to the size of
a code segment in his review “MPW C
for the Mac” (February). Here are a few
comments:

For anyone who is curious, 32-bit per-

anywhere in the address space, without
using registers:

RPSH PEA RDISP-2(PC) return
address

PEA  2(PC) current
address

JPAD ADD.L #JDISP, (A7) make

sonal computer relative addressing can ¥ target on stack

be accomplished at the assembly level on RTS Jump
the 68000, though not as readily as onthe RDISP SET  *-RPSH displace-
68020. * ment to return to code

The following code sequence will ¥

cause a position-independent call or jump ¥ procedure is declared,

continues here and, after the

If youthink youcanbuya
better C compiler, don't.
We'll buy it for you.

ots

Buy Let's C* with csd” (
for just $75. If you're N T
not satisfied, get o8 =

Turbo C or QuickC. Free * J

Why are we making this incredible offer? Because we're absolutely cer-
tain Let's C and csd C Source Debugger are the best C programming tools
you can own.

Rest assured that, like its competition, Let’s C features incredibly fast
in-memory compilation and produces extremely tight. high quality code.
Trl;le differences lie in how much faster you can perform other programming
chores.

aOuur debugger. for example, can cut development time in half. But thats
not all:

“csd is close to the ideal debugging environment.. . a definite aid to
learning C and an indispensable tool for program development.”

—William G. Wong, BYTE

And comparatively speaking: “No debugger is included in the Turbo C
package...a serious shortcoming.”

—Michael Abrash, Programmer’s Journal

Unlike our competition. Let’s C includes its own full-featured assembler.
features documentation with complete examples and technical support with
complete answers—the first time you call.

LET'S C AND csd FEATURES
LET'S C: i ¢sd:
« Now compiles twice as fast » Full UNIX compatibility and complete « Debug in C source code. not assembler
« Integrated edit-compile cycle editor libraries « Provides separale source, evaluation.
automatically points 1o errors » Many powerful utiities including make program and history windows
* Ability to set trace points and monitor

« Includes small and large memory assembier, archiver
model » MicroEMACS full screen editor with vaniables
« Integrated environment or command source code included » Can interactively evaluate any C expression

« Can execute any C function in your program
« Trace back function

line interface » Supported by dozens of third party
« 8087 sensing and support ibrarees

Soif you're thinking about buying any other C compiler. think again.
But this offer is only available for alimited time. So think fast. And see your
software dealer or call 1-800-MWC-1700 soon. (1-312-472-6659 in lilinois.)

To excha Lets C and csd for Turbo C or QuickC. return registration card within 15 days of purchase
date. nolll-geMark Willlams Company that you are returning products and receive a return authorization
number. Products must be returned within 30 days of purchase date or within 30 days of shipping date

on telephone orders,
Mark
Williams

Company

1430 West Wrightwood, Chicago, lllinois 60614, 312-472-6659
© 1988 Mark Williams Company
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JDISP SET  PROC-JPAD
* ment to procedure

displace-

The symbol ¥ in an expression is the
current location counter. At run time, the
processor pushes the return address,
pushes the address of the ADD instruction,
adds the constant difference between the
last address pushed and the procedure en-
try address, then pops the procedure ad-
dress into the computer. For a simple
jump, the programmer will not push the
return address.

You can generate a faster, and more
understandable, call or jump using a
register:

MOVE.L #JDISP, A0 procedure
offset
-2(PC,A0.L) PC=PC +
offset
* and after the procedure
declaration
JDISP SET PROC-JPAD

JPAD JSR

At run time, the offset to the procedure
is loaded in a register; then the return ad-
dress is pushed and the offset is added
into the computer, adjusted by the space
consumed by the instruction extension
word. On a personal computer, relative
data addressing for jump tables and such
beyond the 32K-byte limit can be gener-
ated with the latter method.

Most assemblers should be able to han-
dle the order of declaration given above.
It is faster and cleaner, of course, to use
the 32-bit branches allowed by the 68020.

Now, as to whether it should be done
or not, part of the PIC methodology is the
idea that large programs should be di-
vided into smaller, independent, commu-
nicating pieces. When the 68000 was
designed, it was hoped that the PIC meth-
odology would eliminate the need to
jump directly to code more than 32K
bytes away. System calls and interprocess
communication were thought to provide
the necessary flow of control. Whether
these are really sufficient is still not
known. In the meantime, the 68020 is
proof that PIC-oriented architecture can
function well with the traditional
methodologies.

Joel Matthew Rees
Salt Lake City, UT

Sequel to SQL

SQL/QIT is another database package
that would hold its own with those dis-
cussed in the January BYTE. In fact,
from some of the local benchmarks
against Oracle and Ingres, it could be
considered superior. However, later revi-
sions of Oracle, at least, have since been
released. SQL/QIT is a homegrown Aus-

continued



.and a complete line
of tape backup products

Since 1984, Everex has been an
industry leader in the PC tape
backup market. Every day, Everex
tape products are used to protect
data on IBM® PCs, XTs™, ATs® or
compatibles, PS/2™ systems and
Apple® Macintosh™ computers.

A Wide Selection

Because we know that everybody’s
backup requirements—and
budgets—are different, Everex
provides a wide selection of tape
drive models. You can choose from
cassette, mini-cartridge, or cartridge
tape drive models that have
capacities ranging from 40MB to
125MB.

Everex is o trademark and EVER for FXcellence 18 o regitered trademarh. of

Everex Systems. Inc. [BM and AT are registered trademarks and PS/2, PC, XT
Corp.

and Micro Channel are trad ol . Business Machi

Apple is a regi: d and isa licensed to

Apple Computer, Inc. Nuvel.luuepﬂtnd trademark of Novell Inc.
Copyright 1988 Everex Systems, inc. All nghts reserved.

And, to reduce your overall backup
equipment costs, you can share one
external tape drive among several
PC systems by installing controllers
in each system and rotating the
tape unit from PC to PC.

PC to PS/2 and
Back—Effortlessly

With our Micro Channel ™ tape
controller, Everex provides backup
capability for the PS/2 family of
personal computers. And, because
we maintain the same data
recording format between PCs and
PS/2 systems, you are assured of
error-free data migration between
PCs and PS/2s.

Backup Software that
Thinks for You

Everex supplies easy to follow,
menu-based software with all of
its tape systems. You can save or
restore an entire mirror image of
your disk, including non-DOS
information. Or you can restore
individual files from a tape that
contains a complete image
backup. Backup and
restoration of data over

Circle 109 on Reader Service Card (Dealers: 110)
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U/Vamm/

Novell® networks, including the
Bindery and Trustee files that
contain Novell network security
information, is another standard
feature.

And, our software-guided
installation and configuration of
both hardware and software makes
installing our tape system a breeze.
The tape diagnostic utilities are the
most extensive available, and if you
get lost, we offer context sensitive
on-line help information.

Friendly, Knowledgeable
Support

In case you might need help, our
knowledgeable Technical Support
Staff is ready to answer your
questions. They know our products
inside and out and are ready to
provide expert assistance whenever
you need it.

For more information or the name
of your nearest Everex dealer please call:

musa 1-800-821-0806
n cat. 1-800-821-0807

——=EVEREX—

EVER for EXcellence ®

48431 Milmont Drive, Fremont, CA 94538
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tralian product that was developed by
Queensland Information Technology.
SQL/QIT has an additional forms
package that provides the user with a
powerful tool to design screen forms or
hard-copy reports without having to use
ancillary programming languages and
compilers. Its features, on paper, appear
similar to Oracle constructs, in that each
field can have “triggers” attached to it,
such as ON_ENTRY, ON__EXIT, and
ON__CHAR. Other features of the forms
package include subforms that allow
multiple rows of the same type to be dis-

played and scrolled both forward and
backward.

Another powerful feature that is not
mentioned in the article is the product’s
ability to nest a SELECT statement within
the SELECT command to generate a col-
umn. For example,

SELECT NAME, (SELECT GROSS FROM
PAY_DETAILS
WHERE PAY_DETAILS.SALARY_CODE =
EMPLOYEE.SALARY_CODE)
FROM EMPLOYEE
WHERE EMPLOYEE.DEPT = 'SALES'

ONLY FORTRON

COMES WITH
ONE FULL YEAR

OF SERVICE.

FREE. ON-SITE.

When you buy any Fortron 286 and 386-based IBM-compatible,
one full year of service at your site is part of the package. Just call
the service hotline, and we'll take care of you from a network of
300 service locations throughout the country.

Because we design and build our systems right here, ourselves,
you always know exactly who to call for any kind of support you

need. And you'll get it. Fast.

Call toll-free for more information, and for the name of your
nearest Fortron dealer: 800-821-9771. In California, (408) 432-1191.

Small Footprint 80286

80386, 16 MHz or 20 MHz

Desktop 80286 or 80386

-
IFCIRTIRCN
2380 Qume Drive, Ste. F
San Jose, CA 95131
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This facility can provide a more efficient
query compared to a table copy, because
of the additional overhead involved in
table joins and because the number of
rows considered is reduced by the WHERE
clause. This means that there will be
fewer rows to determine the value of gross
pay.

Being able to use nulls is an important
feature for any user confronted with
missing data values. The use of an arbi-
tary value like —1 or —999 to show a
missing value means that these rows need
to be filtered out before any mathematical
functions can be employed on that col-
umn. This becomes even more of a nui-
sance if the missing values occur in dif-
ferent rows of different columns, because
it means that no mathematical function
can be used simultaneously for different
columns in the same query.

Routines can be used within SQL/QIT
by embedding SQL commands within a
routine table, thus saving retyping similar
queries because placeholders allow for
variables to be substituted within a
command.

As a user of the Open Access database
module, I found that some queries were
faster than SQL/QIT. It remains to be
seen whether this would still hold true for
large-scale databases. However, Open
Access employs only a subset of SQL
commands, so many direct SQL queries
would require a print mask to implement
them in Open Access, if indeed they
could be done at all (e.g., correlated
subqueries).

One area where relational databases
really fall down is in generating a two-
way table, because a table copy has to be
made for each column that is generated.
Such joins are very expensive in terms of
processing time. By contrast, Open Ac-
cess has a table feature that greatly sim-
plifies this procedure.

I would like to commend BYTE for
taking a serious look at benchmarks, and
I hope to see more as competition be-
tween SQL packages increases and fur-
ther revisions are made to existing
products.

Such benchmarks should be expanded
to include tests on large-scale (i.e., at
least 50,000 rows) databases and com-
parisons of computer resources in terms
of memory and disk space requirements.
Appraisals of the interface with third-
generation languages like C are also nec-
essary, because there are times when you
need to choose whether to use forms or a
third-generation language. In applica-
tions involving mathematical functions, a
third-generation language is indeed the
only alternative.

Cec Chardon
Taringa, Queensland, Australia @



Everex has the Answer

Whatever you need for your PCs, From our beginning in 1983, the

XTs™, ATs® or compatibles, people at Everex have provided 2
PS/2™ systems and Apple® quality products at affordable prices, ?
Macintosh™ computers, Everex has with a commitment to personal ser-

the answer. Everex designs and vice. Our honest, straight-forward
manufactures products to enhance approach has transformed Everex

the power and capability of your into a multi-hundred

system. million dollar company

employing over 1300
people worldwide.

With more than 175 engineers
involved in research and

development, we consistently innovation, and service assures
develop the innovative PC products you of the best value in personal
that you need. And because 100% computers and enhancement

of all Everex products undergo final products.

assembly and test in our 250,000

square foot headquarters in So, whatever your personal
Fremont, California, we offer computing needs, Everex has
unparalleled quality, response and the answer.

service to our rapidly growing
family of dealers.

From modems to graphics adapters A staff of over 200 service-

and tape backup, Everex makes oriented people is available to
more than 100 products—including answer your questions and

our popular hard disks, tape insure that orders are Processed
backup and memory/multifunction and ready to ship within 48
boards. Everex can provide the hours. Everex also has

right solution—at the right price. knowledgeable people to help
And Everex products support the with technical support, too.

newest technologies, from OS/2™

to EMS 4.0. We also have advanced
20 MHz/80386 and 16 MHz/80286
personal computers.

From initial design through
manufacturing, testing, and
after-sale support, Everex’s |
complete dedication to

quality, affordability,

For more information or the name
of your nearest Everex dealer please call:

nusa 1-800-821-0806
in car. 1-800-821-0807

Everex 15 a trademark and EVER for EXcellence is a registered trademark of Everex EVERE
Systems, Inc. PC, XT, PSf2 and OS/2 are trademarks and AT is a registered
of | 8 " ’ )‘

Business Machines Corp. Apple is a registered EVER for EXcellence ®
and i isa rk licensed to Apple Computer Inc. . .
Copynght 1988 Everex Systems, Inc. All rights reserved. 48431 Milmont Drive, Fremont, CA 94538
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Create Powerful
Programs with

Blaise TOOLS

Whether you're an expert or a novice, you can
benefit from using special tools to enhance your
programs, make them reliable, and give them a
professional look. With windows, menus, pop-up
memory resident programs, and communications
support, Blaise Computing offers you a wide
range of programming tools to let you take full
advantage of the Microsoft and Borland pro-
gramming environments. All language support
packages include fully commented source code,
complete comprehensive manuals and sample

programs.
C TOOLS PLUS/5.0 $129.00

Full spectrum of general service utility functions
including: windows; menus; memory resident
applications; interrupt service routines; interven-
tion code; and direct video access for fast screen
handling. Specifically designed for Microsoft C
5.0 and QuickC.
Turbo C TOOLS $129.00
Windows and menus; ISRs; intervention code;
screen handling including EGA 43-line text mode
support; direct screen access; and memory resi-
dent applications. Carefully crafted specifically
to complement Turbo C.
Turbo POWER SCREEN $129.00
NEW! General screen management; paint screens;
block mode data entry or field-by-field control
with instant screen access. Now for Turbo Pascal
4.0, soon for C and BASIC.

Turbo POWER TOOLS PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Screen, window, and menu management includ-
ing EGA support; DOS memory control; ISRs;
scheduled intervention code; and much more.

Turbo ASYNCH PLUS $129.00
NEW VERSION! Now supports Turbo Pascal 4.0.
Interrupt driven support for the COM ports. /0
buffers up to 64K; XON/XOFF; up to 9600 baud;
modem and XMODEM control.

ASYNCH MANAGER $175.00
Full featured interrupt driven support for the
COM ports. 1/0 buffers up to 64K ; XON/XOFF;
up to 9600 baud; modem control and XMODEM.
For Microsoft C, Turbo C or MS Pascal.

KeyPilot 3$49.95
“Super-batch” program. Create batch files which
can invoke programs and provide input to them;
run any program unattended; create demonstra-
tion programs; analyze keyboard usage.

PASCAL TOOLS/TOOLS 2 $175.00
Expanded string and screen handling; graphics
routines; memory management; general program
control; DOS file support and more. For MS-

Pascal.

EXEC $95.00
NEW VERSION! Program chaining executive.
Chain one program from another in different
languages; specify common data areas; less than

2K of overhead.

RUNOFF $49.95
Text formatter for all programmers. Written in
Turbo Pascal: flexible printer control; user-defined
variables; index generation; and a general macro
facility.

TO ORDER CALL TOLL FREE

800-333-8087!

BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley. CA 94710 (415) 540-5441
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CHAOS MANOR MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Mutltitasking Defense
Dear Jerry,

In recent months, you have spoken out
strongly against the use of multitasking
operating systems such as OS/2 for per-
sonal computers. While I agree com-
pletely with your philosophy of one per-
son, one CPU, I disagree that the CPU
should be limited to a single task. I be-
lieve that the IBM PC and its 5-MHz
clones are incapable of supporting a
multitasking environment due to their
less than overwhelming performance. I
also believe, however, that the 8-MHz
80286-based machines and 16- or 20-
MHz 80386- and 68020-based machines
are very capable of providing a useful
multitasking environment.

One of your major concerns seems to
be, “What can a multitasking system
bring to a personal computer?” I believe
that the biggest advantage of multitasking
is that it will clean up the interface that all
software has with the underlying hard-
ware. You often mention problems you
experience in trying to load terminate-
and-stay-resident programs under DOS
in the correct order to make them all
function properly. Under a multitasking
operating system, this is no longer a prob-
lem because those programs become one
of the many processes managed by the
operating system. They are activated by
the operating system instead of each pro-
gram using its own method of *“waking
up.” In addition, the process no longer
has to be aware of the state of other pro-
cesses to function properly. This envi-
ronment would greatly simplify the soft-
ware developer’s job as well as the
configuration issues for the eventual
users. Given your partiality toward these
utilities, I suspect that you would find an
environment like OS/2 much more desir-
able than MS-DOS.

Your concern that performing more
than one task simultaneously on a single
CPU would create performance degrada-
tion is only partly true. In any computing
system, the CPU can easily be faster than
many of the other devices with which it
must interface. Machines based on the
faster 80286 CPU and all the 80386 and
68020 CPUs will have more time avail-
able because of slow disk drives, printers,
tape drives, and people. This time can be
used to service additional processes run-
ning on the machine. It is true, however,

that when the mix of processes shifts to-
ward exclusive compute-intensive tasks,
performance degradation occurs.

I currently use a Sun-3/75 every day
running Sun’s version of Unix. If I want
to do serious text processing, I don’t try
to do compiles or other compute-
intensive tasks simultaneously. I do,
however, edit text files, read my mail,
look at spreadsheet files, and check my
appointment calendar while I am compil-
ing. I typically have a Mandelbrot set
generating in a background window
while I do a lot of those tasks. When the
machine becomes too slow, I stop some
processes and run them later. I particu-
larly enjoy being given the choice of run-
ning more than one program, as opposed
to the designers of the operating system
telling me that I am capable of doing only

“one thing at a time.

Finally, many types of things that you
like to do are implemented through some
hack or patch to MS-DOS; these really
require a multitasking operating system
to be done correctly. I'm referring to
items like electronic mail, networking,
print spooling, and all those wonderful
pop-up tools that you truly enjoy.

I believe much of your opposition to
0S/2 comes from a lack of understanding
of the potential that it holds. I assure you
that the engineers who have to use a PC-
based product on a daily basis are truly
excited and welcome a multitasking oper-
ating system—especially one with virtual
memory.

Dan Mutchler
San Jose, CA

Well, I've recently been to a Microsoft
conference on OS/2 and talked with its
systems architect, and I agree, if the com-
pany can pull it off, it will be wonderful.

I don’t even question that Microsoft
can make it work for the 386. I do have
some worries about whether the company
has made everything reliable for all the
various steps and revisions of the 286,
and on that we'll just have to see.

continued

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458.
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VOLUME 1. THE OPEN SYSTEMS INTERCONNECTION (OST) MODEL AND
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STANDARDS OSI-RELATED STANDARDS. #illam Stllngs.

\ n«u}g“ﬁ‘é‘z"'s\as“:f;f; The first book on OSI related standards for pro-
Soos s fessionals in data processing and data commu

nications, computer systems managers and cus-
tomers, system designers and implementers.
Bestselling computer book author William Stall-
ings offers in-depth tutorials, comparative analy-
sis and technological commentary not found in
the standard literature for each of OSI's T-layer
architecture.
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Highlights include—

» PHYSICAL LAYER (RS-232-C), (RS-
449/422-A /423-A X.2]) = DATA LINK
LAYER (HDLC) » NETWORK LAYER
(X.25, X.75, IPISO) » TRANSPORT
LAYER = SESSION LAYER

= PRESENTATION LAYER (ASN.])
and = APPLICATION LAYER.

VOLUME 2: LOCAL NETWORK STANDARDS. Wilham Stallings.

A clear analysis of the two most important OSI-
related standards for local networks in wide-
spread use by local network vendors and cus-
tomers: the IEEE 802 and the new FDDI. Here, in
a single volume, are complete details on LAN
topologies (star, ring, and bus/tree), transmission
media (twisted pair, coaxial cable and optical
fiber), mechanisms, protocols and more!

Special topics include—
= LOGICAL LINK CONTROL (LLC,

RING (IEEE 802.5) = and FIBER
DISTRIBUTED DATA INTERFACE
(FDDI, ANS X3T95).

IEEE 802.2), CSMA/CD (IEEE 802.
= TOKEN BUS (IEEE 802.4) = TOKEN

3)

\ \NOUIME

VOLUME 3: DEPARTMENT OF DEFENSE (00D)
PROTOCOL STANDARDS. Wiliam Stallings, Paul Mackapetrs,
Sue Mcl ead-Reisig and Anthany Michel

An outstanding tutorial and reference for a com
munications model which will be important well
into the next decade. Includes detailed informa-
tion on the technology, implementation, design
and application of the 5 major protocols man-
dated for all DOD procurement programs, and
many commercial local network installations. A
"must” for anyone needing a clear understand-
ing of the mechanisms and services of military
standards.
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DOD standards featured—

= INTERNET (IP) » TRANSMISSION
CONTROL (TPC) = FILE TRANSFER
(FTP) for transfer of ASCII, EBCDIC,
plus binary files » SIMPLE MAIL
TRANSFER (SMTP) for electronic
mail and = TELNET (TP).

MEMBERSHIP BENEFITS = [n addition to getting the 3-volume Handbook
of Computer-Communications Standards for only $495 when you join
you keep saving substantially on the books you buy ® Also, you will
immediately become eligible to participate 1n our Bonus Book Plan, with
savings of 65% off the publishers' prices » At 3-4 weeks intervals (16
times per year) you will recewve the Library of Computer and Informa
ton Sciences Book Club News, describing the coming Main Selection
and Alternate Selections, together with a dated reply card. = If you want
the Main Selection, do nothing, and it will be sent to you autornatically. » If

off publishers' prices
you prefer another selection, or no book at all, simply indicate your P P

THE LIBRARY OF COMPUTER AND INFORMATION
SCIENCES is the oldest, largest book club especially
designed for computer professionals In the incredibly fast
moving world of data processing. where up-to-the-moment
knowledge is essential, we make 1t easy to keep totally
informed on all areas of the information sciences. What's
more, our selections offer you discounts of up to 30% or more

choice on the card and return it by the date specified  You will have at
least 10 days to decide. If, because of late mail delvery of the News, you
should receive a book you do not want, we guarantee return postage

If reply card 1s missing plea

tion and an apphication

tion Sciences. Dept TER7-52

se write to The Library of Computer and Informa
Riversid = NJj 08075 for membership inform.
BYTE 5/88



CHAOS MANOR MAIL

I have no objection to multitasking if it
works as you describe your life. I've just
yet to see that happen on a micro.—Jerry

Why Not Unix?
Dear Jerry,

Have you seen the button that reads,
“0S/2 = half an operating system’’?

The person wearing it is probably a
Unix person, which leads me to the topic
I wish to comment on. In the “Hackers
3.0 section of your January column, you
said, “I think of little that OS/2 promises
that you can’t do with Unix.” Me, too. I
can also think of a lot of things it doesn’t
promise that you can do with Unix, such
as allowing multiple users.

You mentioned that Unix isn’t going
anywhere without a major backer, and
that the obvious major backer is AT&T.
Oh, no! Please, not AT&T. If it weren’t
for the University of California at Berke-
ley, AT&T would have destroyed Unix.
How about a major backer being a cus-
tomer? Like the Department of Defense,
which just put out a bid for 4 or 5 billion
dollars’ worth of Unix machines. I don’t
think we will ever see even a $100 million
bid for OS/2 machines.

As to whether there will be as many
0S/2 users as Unix users a year after

0S/2 comes out: I don’t think so. OS/2 is
out as of this writing. There is no soft-
ware for it, and you need an 80286/80386
chip to run it. Granted, the software will
come, but those 8088 boxes will not all be
upgraded to 286/386 hoxes.

Finally, you said that the main objec-
tion to Unix was that it’s too big and too
slow. I thought the main objection to
Unix was that it is cryptic and difficult to
learn. If it is too slow, then buy faster
hardware. That is the solution Microsoft
is offering for Windows.

Note also that I am (and I assume you
were) talking only about microprocessor-
based computers. If you were to include
all computers, many of my above answers
would be subject to change.

Michael Tighe
Freehold, NJ

I suspect that Microsoft/IBM will be
more than happy to leave the 8086/8088
market to Unix. Unix on a vanilla PC is
like a dog playing chess: You don’t expect
it to be done well; the miracle is that it
can be done at all.

Without a major backer, Unix is not
going to go far in the micro community.
The obvious candidate for major backer
is AT&T; as my friend Paul Chisholm

says, the people at AT&T know how to
write good compilers—they invented
Unix.

I'm doing a major essay on Unix and
0S/2 for the column; watch for it.—Jerry

- Thunder and Writing
Dear Jerry,

Your comments about what you want
in a spelling checker (Computing at
Chaos Manor, January) seemed to me to
describe perfectly Thunder for the Atari
ST. Normally, such a coincidence would
not move me to write to you; however,
coupled with your closing comment
about Atari being the “machine for the
rest of us,” I could not resist.

Thunder was written by Mark Ska-
pinker at Batteries Included, but I am not
sure what its status is since BI was gob-
bled up by Electronic Arts. The program
has all the features you described and can
be used in either batch or interactive
mode. In interactive mode it uses a bell to
inform you of an unrecognized word (I
read somewhere that there is also a ver-
sion available for the hearing impaired
that uses a visual indicator), and you can
either correct it yourself or use the mouse
to call up a list of possible corrections and

continued on page 324
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10 Important Reasons
C Programmers Use
ur File Manager

1. It's writtenin C.

Clearly the growing language of
choice for applications that are fast,
portable and efficient. All of

db__ VISTA's source code is written in C.

2. It'sfast - almost 3 times faster
than aleading competitor.

Fast access that comes from the
unique combination of the B-tree
indexing method and the “network” or
direct “set” relationships between
records. A winning combination for
fast performance.

3. It’s flexible.

Because of db__VISTA’s combination
of access methods, you can program
to your application needs with ultimate
design flexibility. Use db__VISTA asan
ISAM file manager or to design
database applications. You decide
how to optimize run-time
performance. No other tool gives you
this flexibility without sacrificing
performance.

db__VISTA is also well behaved to
work with most any other C libraries!

4. It's portable.

db__VISTA operates on most popular
computers and operating systems like
UNIX, MS-DOS and VMS. You can
write applications for micros, minis, or
even mainframes.

5. Complete Source Code
available.

We make our entire C Source Code
available so you can optimize
performance or porttonew
environments yourself.

6. It uses space efficiently.
db__VISTA lets you precisely define
relationships to minimize redundant
data. Itisnon-RAM resident; only
those functions necessary for opera-
tion become part of the run-time
program.

7. Royalty free run-time.

Whether you’re developing applications
for yourself or for thousands, you pay
for db__VISTA or db__QUERY only
once. If you currently pay royalties to
someone else for your hard work, isn’t

it time you switched to royalty-free
db__VISTA?

db_VISTA” l

Features

¢ Multi-user support allows flexibility to run on
local area networks

¢ File structureis based on the B-tree indexing
method

+ Transaction processing assures multi-user
consistency

¢+ File locking support provides read and write
locks

¢+ SQL-based db_QUERY is linkable

+File transfer utilities included for ASCII,
dBASE optional

¢ Royalty-free run-time distribution

¢ Source Code available

¢ Data Definition Language for specifying the
content and organization of your files

¢+ Interactive database access utility

¢ Database consistency check utility

File Management Record
and File Sizes

¢ Maximum record length limited only by acces-
sibleRAM

¢ Maximum records perfileis 16,777,215

¢ Maximum file size limited only by available disk
storage

¢ Maximum of 256 index and data files

¢ Key length maximum 246 bytes

¢ Nolimit on number of key fields per record

¢ No limit on maximum number of fields per
record

Operating System
& Compiler Support
¢ Operating systems: MS-DOS, UNIX,
XENIX, ULTRIX, Microport, VMS,
Macintosh
¢C compilers: Lattice, Microsoft, IBM,
Aztec, Turbo C, XENIX, UNIX

JM”'

and LightspeedC

8.db_QUERY & db_REVISE.
Add the SQL-based, ad hoc query and
report writer for a relational view of
db__VISTA databases.

Use db__REVISE tore-design your
database easily and quickly!

Both royalty free!

9. Free tech support.

60 days of free technical and application
development support for every Raima
product. Of course, extended support
and training classes are also available
atyour place or ours.

10. Upward database
compatibility

Start out with file managementin a
single-user PC environment—then
move up to a multi-user LAN oraVAX
database application with millions of
records. You'll still be using db__VISTA.

That’s why so many C programmers
are choosingdb__VISTA.

Yoo forget one--.
o&)’fhﬁmydw

7 YAt g

// Now! o ot
&aw/ozw m /d /
June 1317

Y ==

30-day Money Back Guarantee!
Try db_VISTA in your environment
for 30 days and proveit to yourself. If
not completely satisfied, return it for a
fullrefund.

Price Schedule db_vista db_auery

[J Single user $ 195 $ 195
[ Single user w/Source $ 495 $ 495
[0 Multi-user $ 495 $ 495
[0 Multi-user w/Source $ 990 $ 990
NEW:
VAX Multi-user $ 990 $ 990
VAX Multi-user w/Source  $1980 $1980
Order Now.

Put db__VISTA to work in your
application program. Ordering is
easy—simply call toll-free. We'll answer
your technical questions and get you
started. Call today.

Call Toll-Free Today!
1(800) db-RAIMA
(800/327-2462) or
206/828-4636

FIAIMA“‘

CORPORATION

3055- 112th NE, Bellevue, WA 98004 USA
(206) 828-4636 Telex: 6503018237 MCIUW

BYS58



ASK BYTE

Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

A Bigger Buffer
Dear Steve,

I own an IBM Proprinter XL, and I’'d
like to expand its buffer. There is an
empty 28-pin IC socket on the Pro-
printer’s board, but I can’t figure out
which IC to use. I’ve called IBM and its
service centers numerous times, but to no
avail. I was told that I would have to bring
the printer to a dealer to have the needed
IC installed. This is more of a problem
(and expense) than it’s worth. Can you
help?

Anthony Camp
Peekskill, NY

Aha! An easy one! Despite all the
mumbo jumbo you 've heard, all you need
to do is buy a simple static RAM (SRAM)
chip, drop it in the socket, and you're on
the air. There are no switches to set and
no software to install. . . . How’s that for
simple? The RAM is an 8K-byte SRAM.
The part number depends on the manu-
facturer, but the generic number for it is
6264 (Hitachi calls it an HM6264, To-
shiba calls it a T5565, and so on). The
150-nanosecond version (usually indi-
cated by a “-15" suffix) will work just
fine.

You can get these things from nearly
any mail-order outlet. Microprocessors
Unlimited (24000 South Peoria Ave.,
Beggs, OK 74421, (918) 267-4961) is
selling 6264L P-15 ICs for $3.30 each
with no minimum order.

Line the IC up with the notched end to-
ward the rear of the Proprinter, just like
the EPROM in the adjacent socket. Make
sure that the power is off, touch a metal-
lic part of the printer before you tuck the
IC in the socket, and take care not to bend
any pins underneath. Happy buffering!
—Steve

Call Forwarding
Dear Steve,

I’m writing to you in hopes that you
know where I can get information con-
cerning a specific type of telephone (or
computer board) that will automatically
perform the call forwarding function. We
have more than two telephone lines in this
office, so it would be no problem to route
an incoming call back out over the second
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line. Our lines are all high-speed. The
push-button telephone lines here in Eu-
rope—when you can get them—are faster
than their counterparts in the U.S. The
European PTT made the decision about
10 years ago to upgrade all its lines to
handle both voice and high-speed data.

I have heard that a couple of companies
in the U.S. sell telephones that will auto-
matically perform call forwarding for you
if you have two lines available. Do you
know the names of any companies with
such equipment? Alternatively, if there is
some computer peripheral board that
could handle call forwarding, I would be
interested in contacting the board’s
manufacturer.

Please note that compatibility is not a
problem. American equipment that has
passed the FCC requirements or that can
handle the V22.bis protocols works fine;
you just plug it in. The European PTT
tries desperately to deny this fact. For in-
stance, in this office we use an off-the-
shelf Hayes internal 2400-bit-per-second
(bps) modem. It works great and costs
about one-fourth the price of the junk the
PTT tries to peddie.

Dr. J. F. Kenney
Rotterdam, Holland

I found a device that does just what
you're looking for. It’s called the Remote
Access Call Diverter, and it’s available
from Fordham Radio (260 Motor Pkwy.,
Hauppauge, NY 11788, (800) 645-9518
or (516) 435-8080). Its catalog number is
DAC-200, and it is available for just over
$100.

You should be able to perform a simi-
lar function on data with different hard-
ware. There are at least two multiplexed
serial interface boards for IBM-type
computers. These boards can, with ap-
propriate software, operate several
modems simultaneously. Intended pri-
marily for use with multiline/multiuser
bulletin board systems (BBSes), these de-
vices are advertised as being capable of

“conference call” operation. That is,
they can link several remote computers
together for data exchange and provide
automatic, unattended transfer/forward-
ing of data and messages. You may have
to do some software work to get what you

require. Two sources for these boards are
as follows:

ONLINE Store
1996 Eastman Ave.
Ventura, CA 93003
(805) 656-3741

G-TEK

Drawer 1346

399 Highway 90

Bay St. Louis, MS 39520
(601) 461-8048

—Steve

Turbe Turbo Pascal
Dear Steve,

When I first tried to write a large pro-
gram in Turbo Pascal on the IBM PC XT,
I came to the conclusion that Turbo Pas-
cal’s compilation process could be slight-
ly changed to achieve a significant de-
crease in the effective compilation time.

As an example, consider a 5000-line
program, 80 percent of which consists of
tested graphics procedures and in which
only a few lines at the very end contain
errors. In this case, even if the compiler
detects an error some 10 lines from the
last end statement, you're forced to wait
another few minutes until Turbo Pascal
completes the compilation process. If
you’re debugging, these minutes can be-

continued

IN ASK BYTE, Steve Ciarcia, a computer con-
sultant and electronics engineer, answers
questions on any area of microcomputing and
his Circuit Cellar projects. The most repre-
sentative questions will be answered and pub-
lished. Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 58

Glastonbury, CT 06033

Due 1o the high volume of inquiries, we
cannot guarantee a personal reply. All letters
and photographs become the property of
Steve Ciarcia and cannot be returned.

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Tom Cantrell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley, Dick
Sawyer, Robert Stek, and Mark Voorhees.
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PRINTERS

Alps All Models Call
AST TurboLazer $2829
Citizen 120D S145

180D $160

15E

1L
MSP-45 S415
MSP-50 's385
MSP-55 S479
Premier 35 $458
Tribute 124 54453
Trbute 224 $609
120D 5145
Citizen 180D .5160
Citizen 15E $3153
Dyconics 150 $309
300 $480

EPSON
All Printer Models ... ... .. Call

Hewlett-Packard LazerJet 11 $1779
DeskJet .S779
NEC P2200 .$333
’F)’s .$423
i .$610

< : $10358
Silentwriter Call

L OKIDATA
All Printer Models ......... Call |

Panasonic 1080 Model 2

S
1091 Model 2 S:gg
:(s)gil $303 i
! S879 |
1802 $408 I
1595 $460 |
3131 $278 )
3151 . 5420 3
Laser P4450 52415 1
L STAR MICRONICS i
All Printer Models ... ...... Cail 1
Toshiba 321 SL S489
341SL. S6653
3518x S979
LaserPrinter ... ... .. .. $2330
T
MONEY MANAGEMENT
Dollars & Sense w/Forcast
Tobias Managing Your Money 4.0 . ... S114
COMMUNICATIONS
CompuServe Subscription Kit S19 w
Crosstalk XVI s88 S
Carbon Copy Plus 5103 &
Mirror il $33 =
Remote s88 o
Smartcom 1| 5136 AP
GRAPHICS 'hl;!
Log! Tech Mice Call ~
Newsmaster $48 pe
Microsoft Buss Mouse 1.0 $92 e
Microsoft Chart 3.0 5223 B
Microsoft Serial Mouse 1.0 $92 MS
Newsroom $30
PC Buss Plus Mouse w/Paint $83 %é
PFS: First Publisher s$52 For
IMS| Mouse w/Dr. Halo 11l 583 Mar
PC Mouse w/Paint $83 Pas
Printmaster Plus $28 Qui
Master Presentation Pack $315 Turt

Turbo Graphix Tool Box 4.0

* NoCharge for VISA and MasterCard « You Pay thy
e Gro
upto 101bs & Over $50. + Alt products carry a n)(anuvac'n:‘v';

the manufacturer only. « NO APO, FPQ, or internat

, ) ional ord
ping 3 weeks * Prices, Terms & Avarlability Subject to Chan
* We do not charge credit cards until order is shipped

Cir

Upgrade Your Technology

We're Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can help you
upgrade your programming technology with
some of the best software tools available.
Comprehensive Buyer’s Guide. The CONNECTION,
our new Buyers Guide, contains prices and up-to-date
descriptions of over 600 programmer’s development
tools by over 200 manufacturers. Each description
covers major product features as well as special re-
quirements, version numbers, diskette sizes, and
guarantees.

How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
or letter with your name and address; or 3) Call one
of our convenient toll free telephone numbers.

It you haven't yet received your copy of the
Programmer’s Connection Buyer’s Guide, act
now. Upgrading your programming technol-
ogy could be one of the wisest and most
profitable decisions you'll ever make.

List

386 products
386 ASM 386 LINK by Phar Lap Software 495 377
386 DEBUGGER by Phar Lap Soltware 195 129
NOP C-386 by Microway 595 529
NDP FORTRAN -386 by MicroWay 595 529
PC-MOS. 386 Singie-User by The Software Link 195 155
PC-MDS/386 5-User by The Software bnk 595 539
PC-MOS/386 25-User by The Software Link 995 869
blaise products
ASYNCH MANAGER Specify C or Pascal 175 135
C TOOLS PLUS 5.0 129 99
PASCAL TOOLS/TOOLS 2 175 135
Turbo ASYNCH PLUS,4.0 129 99
Turbo C TOOLS 129 99
Turbo POWER TOOLS PLUS/4.0 129 99
VIEW MANAGER Specity C or Pascal 215 199
boriand products
EUREKA Equation Solver 167 115
Paradox 1.1 by Ansa/Borand 495 359
Paradox 2.0 by Ansa‘Bortard 725 525
Paradox 386 by AnsaBortand New 895 CALL
Paradox Network Pack by Ansa Borland 995 725
Quattro: The Professional Spreadsheet 247 1719
Reflex: The Analyst 150 105
Sidekick 85 65
Sidekick Plus. New 200 139
Superkey 100 68
Turbo Basic Compiler. 100 68
Turbo Basic Support Products Al Vanees 100 68
Turbo C Compiler 100 68
Turbo Lightning 100 68
Turbo Lightning with Word Wizard New 150 105
Turbo Pascal 100 68
Turbo Pascal Database Toolbox 100 68
Turbo Pascal Developer's Toolkit 395 285
Turbe Pascal Editor Toolbox 100 68
Turbo Pascal Gameworks Toolbox 100 68
Turbo Pascal Graphix Toolbox 100 68
Turbo Pascal Numerical Methods Toolbox 100 68
Turbo Pascal Tutor 70 49
Turbo Prolog Compiler 10 68
Turbo Prolog Toolbox 100 68
¢ language
C_talk by CNS New 150 118
Eco-CB88 Modeling Compiler by Ecosoff 100 69
Lattice C Compiler from Lattice NewVersion 450 239
Mark Williams Let’s C with FREE csd 75 54
Uniware 68000 C Cross Compiler oy SOS 995 829
Uniware Z-80 C Cross Compiler by 505 995 829
database management

Clipper by Nantucket 695 379
dBASE Il Plus by Ashion-Tate 695 389
dBFast gBASE il Plus Comp by dBfast New B9 59
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FoxBASE + by Fox Software 395 249
FoxBASE +/386 by Fox Sofware New 595 399
Genifer by byte/ 395 249
R:Base 5000 by Micronm 495 359
R:Base System V by Micronm 700 439
Tom Rettig's Library by Tom Reftig & Assoc 100 79
digitalk products
Smalitaik V 100 84
EGA/VGA Color Dption 5 45
Goodies Diskette #1 50 45
Goodies Diskette #2 vew 50 45
Goodies Diskette #3 New S0 45
Smalltal/Comm 50 45
Smalltalk/V 286 New 200 159
golden bow products
Vcache 60 955
Vieature Hard Disk Unity 80 74
Vieature Deluxe 120 M
Vopt Hard Drsk Optimization Utiity 60 55
komputerwerk products
Finally BASIC routines 9 85
Finalty Modules 99 85
Finalty XGraf 99 85
logitech products
LOGIMOUSE A1 Vaneties CALL CALL
LOGITECH Modula-2 Development System 249 199
Modula-2 Compiler Pack 99 15
Modula-2 Toolkit 169 139
microcompatibles products
GRAFMATIC 135 117
GRAFMATIC With PLOTMATIC 240 215
PLOTMATIC 135 117
microport products
DOSMerge286 Specify 2-Users or Unimifed 149 129
DOSMerge386 2 Users 395 345
DOSMerge386 Unimited User 495 429
System V/386 Complete Package 799 669
System V/AT Complete Package 549 465
microsoft products
Microsoft C Compiler 5w CodeView . .New Versior 450 285
Microsoft COBOL Compiler with COBOL T 700 439
Microsoft Excel 495 319
Microsoft FORTRAN Optimizing Comp  New Versic 450 285
Microsoft Macro Assembler New Versic 150 99
Microsoft Mouse A/ Vanelies CALL CALL
Microsoft 0S/2 Programmer’s Toolkit Ne 350 CALL
Microsoft Pascal Compiler NewVersion 300 189
Microsoft QuickBASIC 4 99 69
Microsoft QuickC 99 69
Microsoft Windows 99 69
Microsoft Windows 386 195 129

ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (including
Naska & Hawaii) are shipped FREE via UPS. Call for
express shipping rates.

NG CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card
is charged when your order is shipped. Mail orders
please include expiration date and authorized signa-
ture

R0 COD OR PO FEE. COOs and Purchase Orders are
accepted at no extra cost. No personal checks are ac-
cepted on COO orders. POs with net 30-day terms
(with initial minimum order of $100) are available to
qualified US accounts only.

NO SALES TAX. Orders outside of Ohio are not
charged sales tax. Ohio customers please add 5% Ohio
tax of provide proof of tax-exemption.

30-DAY GUARANTEE. Most of our products come
with a 30-day documentation evaluation period or a 30-
day return guarantee. Please note that some manufac-
turers restrict us from offering guarantees on their
products. Call for more information.

SOUND ADVICE. Our knowledgeable technical staff
can answer technical questions, assist in comparing
products and send you detailed product information
tailored to your needs.

INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-
ping carrier's standard rate. Since rates vary between
carriers, please call or write for the exact cost. Inter-
national orders (except Canada), please include an ad-
ditional $10 for export preparation. All payments must
be made with US funds drawn on a US bank. Please
include your telephone number when ordering by mail.
Oue to government regulations, we cannot ship to all
countries.

MAIL ORDERS. Please include your telephone num-
ber on all mail orders. Be sure to Specify computer,
operating system, diskette size, and any applicable
compiler or hardware interface(s). Send mail orders
to:

Programmer’s Connection
Order Processing Department
7249 Whipple Ave NW
North Canton, OH 44720

Microsoft Windows Development Kit 500 319
Microsoft Word 450 285
Microsoft Works 195 129
other products
Actor by The Whitewaler Group 435 419
Brief by Sofution Systems 195 CALL
Carbon Copy Plus by Mendian Technology 195 135
Dan Bricklin's Demo ) by Software Garden 195 179
Desqview from Quarterdeck 130 105
Disk Technician by Pame Solutions 100 89
Disk Technician+ by Pnme Sokbions 130 19
Flow Charting |14+ by Patfon & Patior: Nvew 229 189
instant Replay Ill by Nostradamus vew 150 129
MiniProbe by Alron 395 369
Mace Utilities by Paul Mace Sofware 99 B85
MathCAD by MathSoft 349 269
Opt-Tech Sort by Opt-Tech Data Proc 149 99
Peabody by Copia Intl, Specify Language 100 89
PMI Products Al Vanetes CALL CALL
Quinn-Curtis Products A/ Vaneties CALL CALL
STATGRAPHICS by STSC 895 649
TLIB by Burton Systems Software 100 89
Turbo Professional 4.0 by TurboPower 99 79
Turba Programmer by ASCH vew 289 229
Ventura Desktop Publisher by XEROX New 835 499
XenoCopy-PC by XENOSOFT 80 69
peter norton products
Advanced Norton Utilities 150 89
Norton Commander 75 55
Norton Editor New Versior 75 59
Norton Guides Specty Language 100 65
For 0S/2 wew 150 109
Norton Utilities 100 59
sco products
FoxBASE+ Al Vanetes CALL CALL
XENIX System V for PS;2 by SCO CALL CALL
XENIX System V 286 by SCO 1295 979
XENIX System V 386 by SCO 1595 1179
soft warehouse products
mulISP-87 Interpreter 300 199
mulISP-87 Interpreter & Compiler 400 259
muMATH-83 300 199
CALL for Products Not Listed Here
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Programmer’s Paradise Gives You Superb Selection,
Personal Service and Unbeatable Prices!

Welcome to Paradise. The microcomputer software source that caters to your programming needs.
Discover the Many Advantages of Paradise ...

@ Special orders

o 30-day money-back guarantee™

o Lowest price guaranteed
o Latest versions

rate
Dealers and Cc\ or spect

18
BuY€ (iscounts a0

LIST OURS
386 SOFTWA RE
386-TO-THE-MAX 75 66
ADVANTAGE 386 C OR PASCAL 895 839
DESQVIEW 130 115
FOXBASE + /386 595 459
HIGH C-386 895 839
MICROPORT DOS‘MERGE 395 349
MICROPORT
SYSTEM V 386 (COMPLETE) 799 679
RUNTIME SYS 199 169
MS WINDOWSISSS 195 130
NDP C OR FORTRAN-386 553
PC-MOS 386 CALL CALL
PHARLAP 386IASM'LINK 495
PHARLAP SBSIASM LINKLOC 695 595
PHARLAP 386 DEBUG 195 157
ggOFEESSIONAL PASCAL 895 839
SYSTEM V 386 (COMPLETE) 1495 1199
OPERATING SYSTEM 695 589
VP/IX
2 USER 495 399
UNLIMITED 995 799
VM/386 245 182
X-AM 595 549

ADA
ALSYS ADA (W MAINTENANCE) 3655 3399

ALSYS ADA TOOLSETS 995 929
ALSYS 386 ADA 3655 3399
JANUS ADA ‘JET SET 99 90
‘ED’ PACK 395 382
‘D' PACK 799 754
APL
APL*PLUS PC 695 499
APL*PLUS PC TOOLS 295 205
POCKET APL 95 80
AULISP
MULISP-87 INTERPRETER 300 199
MULISP-87 INTERP COMPILER 400 262
PC SCHEME 95 86

AVPROLOG
ARITY PROLOG INTERPRETER 295 232
COMPILER AND INTERPRETER 650 574

STANDARD PROLOG 95 80
COGENT PROLOG COMPILER 200 18)
TURBO PROLOG 100 69

TURBO PROLOG TOOLBOXES 100 69
ASSEMBLERS/LINKERS
ADVANTAGE DISASSEMBLER 295 279
ASMLIB 149 127
MS MACRO ASM (DOS OR 08/2) 150 99
OPTASM 195 172
PA! SM 6 195 115
PLIN PLUS 495 279
VlSlBLE COMPUTER 80286 100 90
BASIC
DBLIB 139 121
FINALLY! 99 90
FLASH-UP 89 80
MACH 75 66
MS SlC COMP 6.0 (DOSOR0S2) 295 189
MS QUICKBASIC 99 69
QBASE 99 90
QUICKPAK 69 60
QUICK.TOOLS 130 111
QUICKWINDOWS W SOURCE 99 90
SCREEN SCULPTOR 125 96
STAY-RES 69 56
TRUE BASIC 100 80
TURBO BASIC 100 69

TURBO BASIC TOOLBOXES 100 69
CCOMPILERS
AZTEC C COMMERCIAL SYSTEM 499 CALL
C86PLUS 497
HIGH C 595 549
LATTICE C 500 272

W SQURCE 900 199
MICROSOFT C (DOS OR 08/2) 450 285

40 BYTE « MAY 1988

o Huge inventory, immediate shipment
e Knowledgeable sales staff

We’ll Match Any

LIST OURS
QUICK C 99
TURBO € 100 69
WATCOM C NEW 295 269
CINTERPRETERS
C-TERP 298 232
C-TERP FOR TURBO C 139 122
INSTANT C 495 384
RUN/C 120 85
RUN C PROFESSIONAL 250 159
CLIBRARIES/UTILITIES
BLACKSTAR FUNCTIONS 125 101
ASYNCH MANAG 175 137
C-FOOD SMORGASBORD 150 97
C TOOLS PLUS'5.0 129 101
C UTILITY LIBRARY 185 125
ESSENTIAL COMM LIBRARY 185 125
COMMUNICATIONS PLUS 250 199
GREENLEAF C SAMP 95 69
GREENLEAF COMM LIBRARY 185 125
GREENLEAF FUNCTIONS 185 125
MULTI-C 149 137
PFORCE 395 215
POLYTRON C BEAUTIFIER 19 15
PR 495 399
RESIDENT C W SOURCE 198 169
TIME LICER 295 279
SQURCE 1000 899
TURBO C TOOLS 129 101
WKS LIBRARY 89 80
COBOL
COBOL SPlI 395 332
E-Z PAGE 295 269
MICRO FOCUS
COBOL/2 900 733
COBOL/2 TOOLSET 900 733
PC-CICS 1500 1189
LEVEL Il COBOL 349 282
ERSONAL COBOL 149 119
OTHERS CALL CALL
MICROSOFT COBOL 700 452
MICROSOFT SORT 195 130
GPT-TECH SORT 149 105
REALCICS 995 799
REALIA COBOL 995 794
W REALMENU 1145 899
RM/COBOL 950 763
RM/COBOL-85 1250 999

OBJECT-ORIENTED
PROGRAMMING

ACTOR 495 423
ADVANTAGE C++ 495 479
-TAL 150 137
PFORCE#-& 395 215
SMALLTAL 100 85
COMMUNICATION APPLIC.-PACK 50 45
EGA/VGA COLOR EXT. PACK 50 45
GOODIES #1.2,0r 3 APPLIC. PACKS 50 45
SMALLTALK/V286 169
RM/SCREENS 395 339
SCREENIO 400 382
SCREENPLAY 175 131
SORTEX NEW 99 89
COMMUNICATIONS
ASC v 195 177
CARBON COPY PLUS 195 142
CLOSE-LP
SUPPORT 245 222
CUSTOMER 195 167
CO-SESSION (2 USER) 249 227
SUPPORT 175 157
APPLICATION 125 116
PTEL 50 15
SIDETALK 120 90

ial
maven™™ Nationally Advertised Price.

DATABASE COMPILERS
CLIPPER

DBFAST

FORCE lII

FOXBASE +

QUICKSILVER

R:TURBO

DBASE-TOOLS

APPLICATIONS PLUS
DBASE Il P!

LUS
DBASETTOOLS FOR C OR PASCAL

BFA
DEBUG lII
FOX TOOL BOX
FRIENDL\ FINDER
GENIFER
GENIFER SOLUTIONS
HI-SCREEN
QU[CK ENTR\

RE LUS
SILV ERCOM\( LIBRARY
SQUISH

Q
THE DOCUMENTOR
TOM RETTIG'S LIBRARY
Ul PROGRAMMER

DEBUGGERS

ADVANCED TRACE -86

BREAKOUT

C-SPRITE

DEBUG 111

PERISCOPE |

PERISCOPE ll

PERISCOPE II-X

PERISCOPE 111 8 MHZ

PERISCOI’E 11 10 MHZ
FIX 86 PLUS

T DEBUG PLUS V. 4.0

SOURCE

DISK DOS/KEYBOARD UTILITIES

ADVANCED NORTON UTILITIES

BACK-IT

COMMAND PLUS V. 2.0
DISK OPTIMIZER
FANSI CONSOLE
FASTBACK

F::ST FORWARD

FETCH

MACE UTILITIES
NORTON COMMANDER
NORTON UTILITIES
PC TOOLS DELUXE
PDISK

Q-DOs li

VFEATURE

VFE-\TURE DELUXE

X TREE PRO

EDITORS
BRIEF

W DBRIEF
CVUE W SOURCE
EDIX

EPSILON
FIRSTIME (C)
KEDIT

LSE

MKS Vi
MULTI-EDIT
NORTON EDITOR
PC/EDT +

Pl EDITOR
PMATE

SPF PC
VEgIT PLUS

EQUATION SOLVERS
EUREKA: THE SOLVER
MATHCAD

SOLVE IT

T K SOLVER PLUS

LIST OURS
695 399
69 60
129 17
395 269
599 369
695 CALL
499 279
695 399
90 69
69 60
195 181
295 267
99 90
395 282
95 8¢
149 129
99 90
150 139
150 131
150 139
79 69
295 249
100 80
295 249
175 121
125 89
175 121
195 181
345 282
175 141
145 106
1095 899
1195 979
395 215
45 39
90 80
150 101
130 120
80 70
70 56
75 66
175 11
70 60
55 19
99 %0
75 36
100 61
80 70
145 107
70 60
80 5
120 111
129 11
195 CALL
275 CALL
250 199
195 169
295 268
195 151
295 232
125 101
125 101
75 66
99 90
75 T0
295 269
195 165
195 115
245 185
185 131
99 80
167 119
395 282
79 %
395 382

L1ST OURS
FILE MANAGEMENT

BTRIE E 245 185
VE 245 189
REPORT OPTION 145 109
BTRIEVE/N 595 455
XTRIEVE/N 595 459
REPORT OPTIONN 345 279
CBTREFE 159 141
C-TREE 395 318
R-TREE 295 241
C-TREE/R-TREE BUNDLE 650 523
D-T REE 395 CALL
DBC I 250 172
DBC llllll W/SOURCE 500 363
DBC 11l PLUS 750 599
DB.VISTA OR DB.QUERY 195 CALL
SINGLE USER W SOURCE 495 CALL
MULTIUSER 495 CALL
MULTIUSER W/SOURCE 990 CALIL
INFORMIX ESQL C 595 539
INFORMIX 4GL 995 899
INFORMIX SQL 795 719
PHACT MANAGER 249 222
XQL 795 599

FORTR -\NCO‘IPILERS
LAHEY FORTRA 477 139
LAHEY FORTRAN F77L-EM/16 695 629
LAHEY PERSONAL FORTRAN 77 95 86
MS FORTRAN (DOS OR 08/2) 450 285
RM/FORTRAN 595 479

FORTRANLIBRARIES/UTILITIES
DIAGRAM'ER OR DOCUMENT'ER 129 115

EXTEND 150 131
FORTRAN ADDENDA 165 139
FORTRAN ADDENDUM 95 85
GRAFMATIC OR PLOTMATIC 135 119
MAGUS NUMERICAL ANALYST 295 252
MATHPAC 195 445
PANEL 295 199
SPINDRIFT LIBRARY 149 135
/ 350 272
TEKMAR GRAPHICS LIB. 195 169
GRAPHICS
ADVANTAGE GRAPHICS (C) 250 229
DRAWBRIDGE 129 111
ESSENTIAL GRAPHICS 299 229
W SOURCE 598 509
GRAPHIC 395 322
GSS GRAPHIC DEV. TOOLKIT 495 399
HALOQ 8! 325 229
HALO 88 {5 MICROSOFT LANG.) 595 399
METAWINDOW 195 162
META\MNDCM PLUS 275 232
TURBO WINDOW/C 95 80
TURBO HALO (FOR TURBO C) 99 80
LINT
PC-LINT 139 101
PRE-C 295 159
MODUL
LOGITECH MODULA 2
COMPILER KIT 99 81
DE\’ELOPMENT SYSTEM 249 199
TOOLKIT 169 141
SOLID B+ TOOLBOX 99 89
STONYBROOK MODULA-2 195 179
W/UTILITIES 345 299
OPERATING SYSTEMS
MICROPORT:
286 DOS MERGE 149 129
SYSTEM V/AT 549 469
RUNTIME PACKAGE 199 169

SOFTWARE DEV. PACKAGE 249 209
TEXT PREPARATION PACKAGE 199 169
UNLIMITED LICENSE KIT 249 209

FEATURED PRODUCTS

ESSENTIAL COMM LIBRARY 2.0 —New
version includes driven support for 8 ports, baud
rates up to 38,400 bps., transmit and receive
buﬂenn§ a complete set of Hayes compatible
modem functions and more.

List: $185 QOurs:$125
w/ Breakout, the async comm debugger
List:$125 Ours:$89

GREENLEAF C SAMPLER -- For the Quick C
or Turbo C programmer. A selection of over 100 of
the best functions from Greenleaf’s other popular
%roducls, The Greenleaf Functions, The Greenleaf
omm Library, and Greenleaf Data Windows.
Includes logical windows, pull-down menus,
intelligent keyboard and time and date functions,
interrupt communications and much more.
List:$95 Ours:$69

SMALLTALK V/286 — Latest version of Smalltalk/
V takes advantage of the power of 286 and 386
systems, running in protected mode and addressing
up to 16 meg directly. Smalltalk V7286 operates at
least twice as fast as Smalltali/V, and includes
support for multitasking.

List: $200 Ours:$169

SORTEX —Flexible, general purpose sort/merge
facility. No practical limitations on the file size,
record size, field size, number of records or number
of keys. Comprehensive error reporting.

List:$99 Ours:$89

SCO:
XENIX SYSTEM V (COMPLETE) 1295 999

DEVELOPMENT SYSTEM 595 479
OPERATING SYSTEM 595 479
TEXT PROCESSING PACKAGE 195 149

XENIX FOR PS 2 50,60.80 CALL CALL

WENDIN:

OPERATING SYSTEM TOOLBOX 99 80
PCVM S 99 80
PCN. 99 80

WEN| D -DOS 99 80

WENDIN-DOS APPLICATION KIT 99 8¢

PASC\LCO“PILER\

MARSHAL PASCA 189 159
MICROSOFT PASCAL (DOS OR 0S/2) 300 189
PASCAL-2 229 CALL
PROFESS[ONAL PASCAL 595 549
TURBO PASCAL 100 69
TURBO PASC'\L DEV. LIB. 395 289

TURBOPASCAL ADD-ONS

ASCII TURBO GHOST WRITER
STARTER 99 80
COMPLETE 289 262




LIST OURS LIST OURS

AZATAR DOS TOOLKIT 99 86 ADVANTAGE VCMS 379 339

DOS/BIOS & MOUSE TOOLS 75 70 LMK 195 141

FLASH-UP 89 80 LUGARU MAKE 69 CALL

FLASH-UP TOOLBOX 49 46 MKS RCS 189 162
MACH PVCS-CORPORATE

ACH 2 b 395 333
METRABYTE DATA ACQ TOOLS 100 PVCS-NETWORK CALL CALL

SCIENCE AND ENGIN. TOOLS 75 69 PVCS-PERSONAL 49 181
SVETEM BUILDER 1% 1
1
MPEX 0 % XENIX/UNIX SOFTWARE
RE 130 11 SCO PRODUCTS  CALL CAL
T.DEBUG PLUS V. 4,0 i | NCANTACE Eav %5 i
URBO ADVANTAGE o & | BTuEyER oF ALt
FTURBO ADVANTAGE COMPLEX %0 80 B}%ﬁ%&?“ DHELS- (136, Ok 0) c‘,‘é c‘%
URBO ADVANTAGE DISPLAY 70 86 FOXBASE + /286
URBG ASYNCH PLUS 129 101 Fm'ﬁk%wcrg cAtt c HiA
INFO! ALL CA
URBO GEOMETRY LIBRARY 100 9% % C FORMAKER
URBO HALO 99 80 C 1
URBO MAGIC 99 90 RN SHELL 145 118
URBO PASCAL TOOLBOXES MICROSOFT LANGUAGES CALL CALL
DATABASE 100 69 PANEL PLUS 795
EDITOR 100 69 RM/COBOL 1250 954
o o 8 | e =
WINDOWS FOR DATA 795 CALL
NUMERICAL METHODS 100 69
TUTOR 70 45
URBO POWER TOOLS PLUS 129 101 POLY LIBRARIAN 9 %0
URBO POWER UTILITIES 95 9 POLYMAKE 149 131
URBO PROFESSIONAL 4.0 9 80 SEIDL VERSION MANAGER 300 269
URBO WINDOW/PASCAL 95 80 NETWORK VERSION 1000 849
UNIVERSAL GRAPHICS LIBRARY 150 121 SEIDL MAKE UTILITY 100 90
SMK GEN 50 45
SCREENS/WINDOWS SOURCE TOOLS 595 499
C-SCAPE 299 282 TLIB 100 89
CURSES W/SOURCE 250 172
GREENLEAF DATA WINDOWS 295 209 TRANSLATORS
YACC FORMAKER 495 453 BAS_C OR BAS_PAS CALL 179
750 684 BASTOC 95 399
ICROSOFT WINDOWS 99 6 DB2C 299 272
MS WINDOWS DEVELOPMENT KIT 500 319 DBX TRANSLATOR 350 299
PANEL 295 218 RTC PLUS 325 299
ANEL RS, e % om
129 ADDITIONAL LANGUAGES
QUICKSCREEN 195 178 BABY/36 (RPG II) NEW 3000 2699
SCREENSTAR W/SOURCE 198 169 HS/FORTH 395 359
SOFTCODE 195 119 LATTICE RPG 1l DEV, SYS. 1400 1119
VIEW MANAGER 275 199 RPG 1l COMPILER 750 629
VITAMIN C 225 162 RPG I SEU 250 199
C SCREEN 9 80 RPG 1l SORT MERGE 250 199
WINDOWS FOR C 195 169 RPG Il SCREEN DESIGN AID 350 309
WINDOWS FOR DATA 295 239 MASTER FORTH 125 115
W/SOURCE 590 479 PC FORTH 150 109
PERSONAL REXX 125 101
SOURCE CODE MAINTENANCE PL1_86 750 6
ADVANTAGE MAKE 125 99 VP EXPERT 100 90

Discover the power of Microsoft’s new 0S-2 languages

LIST OURS LIST OURS
ADDITIONAL PRODUCTS SCREEN STAR 99 85
CROSS REFERENCE GENERATOR 50 39 WISOURCE 198 169
DAN BRICKLIN'S DEMO PROGRAM 75 59
DAN BRICKLIN'S DEMO PROG. Il 195 179  GREENLEAF
DAN BRICKLIN'S DEMO TUTORIAL 50 45 GREENLEAF C SAMPLER %5 o
FLOW CHARTING 11 229 205  GREENLEAF COMM LIBRARY 185 125
MKS AWK 75 6  GREENLEAF DATA WINDOWS 205 200
MKS-SQPS 95 473 W/SOURCE 395 279
POLYBOOST 8 10  GREENLEAF FUNCTIONS 185 126
POLYDESK Il 99 19 .
SAPIENS V8 300 269  MICROSOFT
SOFTSCREEN HELP 195 149  MSBASIC COMP6.0(DOSOR 0S/2) 295 189
SOURCE PRINT 95 81  MS BASIC COMPILE IX) . 895 449
TEXT MANAGEMENT UTILITIES 120 89  MS BASIC INTERPRETER (XENIX) 350 229
TREE DIAGRAMMER 77 MSCCOMPILER (DOSOR 0S/2) ~ 450 285
MS COBOL COMPILER 700 452
NG ME EXCEL G i
ASYNCH MANAGER (C/PASCAL) 176 137 MS FORTRAN (DOS OR 0S/2) 450 285
FASEAL TOO % 7 MCORARNING DOS % '
AN s 13 MSMACROASM (DOSOROS2) 150 #
TURRS &06ts 123 181 MSMOUSE SERIAL OR BUS 150 9
TURBO POWER TOOLS PLUS 129 101 N ;(7,8 S
/]
VIEW MANAGER (C/PASCAL) 275 1 M WIN 139
BORLAND MS 05/2 PROGRAMMER'S TOOLKIT 3% 2
/.
EOREY W MS PASCA (DOSORO0S/2) ~ 300
11
PARADOX 2.0 18 52 MOUSE PRODUCTS
SERicE A1 1% | LociTECH SERIAL OR BUS MOUSE
TURBO BASIC COMPILER 100 69 R AN e 9
DATABASE TOOLBOX 100 69 RS A ST 149 119
EDITOR TOOLBOX 100 69 /PLUS, LOGICADD 189 149
e COMITOOUBOX 1ooRes. W/PLUS, PUBLISHERMOUSE 179 145
TURBO C COMPILER 100 69 W/PLUS, PAINT, CADD 199 159
TURBO S Samir e W/PLUS, CADD, PUBL. MOUSE 239 189
TURBO PASCAL DEV, LIB, 395 289 e P “NT SRR )
TURBO TUTOR 0 4 LOG i Sh s DA 253 208
NUMERICAL METHODS TB 100 6 17 IES 2 WIFLUS %
ICROSOFT SERORBUSMOUSE. 150 99
DATABASE TOOLBOX 00 e | MACROSO T dve il
EDITOR TOOLBOX 00 6 L R N 1
GAMEWORKS TOOLBOX 100 69 MOUSE BUS W/PNT
EROR) & | PCMOUSE BUS &POPUPS 179 129
TURBO PROLOG COMPILER 100 & | EGMOUSESERW/PNTAPOPUPS Js8 118
TURBO PROLOG TOOLBOX 100 e | SUMMAMOUSE i
FOR XENIX 695 449
ESSENTIAL MS QUICK BASIC 9 69
BREAKOUT DEBUGGER 125 89  MSQUICKC 9 &
C UTILITY LIBRARY 185 125 MSSORT 195 130
COMMUNICATIONS PLUS 250 189 MS WINDOW! 9 6
ESSENTIAL COMMUNICATIONS 185 125  MS wmuows DEVELOPMENT KIT 500 319
SSENTIAL GRAPHICS 99 229  MS WINDOWS/386 195 130
/*RESIDENT_C*/ % ‘8 MSwoRD 450 285
WI/SOURCE 198 169  MS WORKS 195 129

Introducing five new language versions, a new “smart” programmer’s text editor, and an
enhanced version of CodeView debugger plus a Programmer’s Toolkit. Each designed for OS/2
development with support for DOS. All languages include the new reconfigurable editor,

CodeView which now debugs programs up to 128MB, the ability to
break the 640K barrier, support for protected and real mode programs,

plus more...

0S/2 Programmer’s Toolkit

Provides documentation and special utilities for development of 0S/2
applications. Contains three reference manuals for a complete description
of system functions, structures, and file formats. Includes two free hours of
support via Microsoft’s electronic-mail product support system.

List: $350 Ours $229

Basic Compiler/6.0

New compiler offers: extensive math and customizable runtime libraries,
selective library linking, user defined event trapping, and inter-module error
handling. Advanced language features such as user defined types, recur-
sion, and huge arrays. QuickBASIC and enhanced CodeView integrated.

List: $295 Ours $189

Pascal Compiler/4.0

Now bolstered by CodeView for quick and efficient debugging. Ability to
compile any standard ISO or ANSI program. Meet target requirements
with your choice of math options. Link and edit with greater efficiency with

new incremental linker.

List: $300 Qurs $189
Terms and Policies
ek i demceens — 1-800-445-7899
= Sep iR R In NY: 914-332-4548
. s Paradise will match any current nation- it 1 2
e
* We'l Match any Nationally Advertised Prce Int: tional Orders:
. i 4 P nternal ers.
;‘;‘:’fﬁ"}m% s oo 914-332-4548

Corporate Buyers—Ca Telex: 510-601-7602
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Microsoft®

C Optimizing Compiler/5.1

Produces the fastest code available on a PC. In-line code generation,
removal of invariant code from loops, automatic register allocation and
constant folding. Integrated QuickC for quick compilation and prototyping.
List: $450 Ours $285

Macro Assembler/5.1

Simplified segment directives allow easy program and subroutine setup.
Assembly rate of 25,000 lines per minute. Special constructs make the
writing of a mixed language routine as simple as identifying the calling
language and the parameters to be passed.

List: $150 Ours $99

FORTRAN Optimizing Compiler/4.1

Extensive math options, memory model support, and outstanding code
optimizations. New incremental linker. Full and complete implementation of
the ANSI 77 FORTRAN standard. CodeView debugging. GSA-certified,
error free.
List: $450

Ours $285

A Division of Hudson Technologies, Inc.
42 River Street, Tarrytown, NY 10591
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LABELING
OFTWARE

For DOT MATRIX and
Laser Printers
(Epson/IBM/Okidata/LaserJet)

e Labels for shelves, bins, inventory

® 13 text sizes readable up to 50 ft.

e Bar Codes: 2 of 5, UPC/EAN, 128,
MIL-STD, AIAG, MSI, Code 39

* Any size label ® Flexible format

o Color options ® Reversals ® Fast

o File input® Menu driven e $279

® Other bar code programs from $49.

® Font Cartridges NOT required

® Fast ® Easy ® Not Copy Protected!

30 Day Money Back Guarantee!

Bar Code Readers
for PC, XT, AT, PS/2

.I"". ”

"!"l.”
®2eps..
¢ Reads 2 of 5, UPC/EAN, Code 39
o Attaches as 2nd Keyboard

* No software changes to add bar
codes to any program

® Rugged stainless steel wand

e Optional Magnetic Stripe Reader
only $100 additional

e External attach to all PS/2 modeis
¢ External OR Internal to PC, XT, AT
® Upgrade from PC to PS/2-only $30

PC, XT, Al model-complete ....... §385

ALL PS/2 modelscompilete ....... $399

RS-232 & Kimtron-complete .. ..... $399
30 Day Money Back Guarantee!

WORT HINGTON

DATA SOLUTIONS

417-A Ingalls Street,
Santa Cruz, California 95060

408/458-9938
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tion broadcasting on channel 8 is carried
on cable channel 11). This would reset
the TV selector to the way that the TV
stations are listed in the TV Guide, rather
than the way the signals are received from
cable.

I have been hunting for this feature for
several months now, and it appears that
all the TVs that are now made use fre-
quency-synthesized tuning that automati-
cally locks into all the available channels.
This is great for the Neanderthals who
want to plug the cable into the TV and be
up and running a minute after the TV is
unpacked.

Unfortunately for people like myself,
who are capable and willing to play
around with toys, there is no way to adjust
these settings (short of fine-tuning). The
manufacturers expect me to keep remem-
bering that 8 means 11, 6 means 9, 12
means 26, and so on. I always thought
that increasing the logic of the TVs would
make this feature easier to implement, es-
pecially since I remember being able to
do this with an old mechanical tuner sev-
eral years ago. What I really can’t under-
stand is why this feature is available on
VCRs but is too old-fashioned for T'Vs.

In my conversations with salespeople,
when they find out that I have a VCR
(which I have readjusted already), they
are quick to suggest that I use the VCR’s
tuner for the channel selections and leave
the TV on channel 3. Great idea—until I
want to record one station and watch an-
other. Now I have to remember that sta-
tion CFAN is 8 on the VCR, but 11 on the
TV; CAPC is 6 on the VCR, but 9 on the
TV. This is progress?

One salesperson suggested that I
should have the TV and VCR set to the
actual cable signals. I assume that this

person hasn’t ever been in the situation

where, rushing around in the morning
getting ready for work, he remembers
there is something he wanted to record
while he’s at the office and quickly pro-
grams the VCR. Unfortunately, he for-
gets that 8 means 11 (6 means 9, 12

.| means 26, and so on) in the TV Guide and

winds up getting several hours of the
wrong programs from the wrong
channels.

It is absolutely impossible to finda TV
that does this. My last resort is to go
cheapie-tech and tape cheat sheets to the
VCR, TV, and remote control to remind
methat 8is 11, 6is9, 12is26. ..

There has to be a better way.

James S. Bertram
Vancouver, BC, Canada

I have shared in your frustrations of
trying to correlate the cable channel as-
signments with the actual broadcast
channel assignments. Some cable sys-

tems go to the effort of using the proper
channel number to transmit the signals
on the cable; alas, I've never been so for-
tunate as to have a system like that con-
nected to my home.

Some manufacturers address this
problem. Some Fisher and Toshiba VCRS e
and TVs/monitors (and some high-end
Magnavox units) sold in the U.S. let you
program the frequency and the displayed
number separately (some manufacturers
change models slightly for Canadian
sale, so I don't know if these are avail-
able there). N

Technological progress is actually
adding to the problem. Newer tuner de-
signs, and the ICs that control them, sim-
plify the tuner design dramatically and
lower the cost. Unfortunately, the idea of
a ‘“‘tuner control on a chip” virtually
eliminates the ability to modify the circuit
in the way you describe, since the same
IC that generates the control signals in
the tuner also generates the numbers.
Rarely are there any programmable de-
vices in this area, since the channel as-
signments are fixed by international
treaty, so we are in somewhat of a
corner.

Another thought: Converters available
through some of the high-end video stores
let you set your TV or VCR to a single
channel and do all your tuning from the
converters. There are also similar tuner-
only devices made for inclusion in stereo
systems that do the same job. Perhaps
one of these could fit your needs.

—Steve

Hercules vs. IBM Graphics
Dear Steve,

I have a Hercules-compatible mono-
chrome graphics card that didn’t come
with any information. When I try to
change the mode from text to graphics,
nothing happens. But when I run certain
programs, such as Microsoft Windows, I
get graphics. Please tell me where Her-
cules graphics memory starts and how I
can access it.

Eugene Verba
Monmouth Beach, NJ

That’s the trouble with the clones—
they assume that you know everything
there is to know and skimp on the docu-
mentation. Here’s a fast education in
display adapters.

It turns out that DOS supports only the
“IBM standard’ display hardware: the
Monochrome display, the Color Graph-
ics display, the Enhanced Graphics
display, and lately the Video Graphics
display, each more commonly known by
its acronym—MDA, CGA, EGA, and
VGA. That’s reasonable, given the close

continued
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BWILEY

Business/Law/General
Books Division

605 Third Avenue,

New York, NY 10158-0012

In Canada:
22 Worcester Road
Rexdale, Ontario, M9W 1LI1
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0S/2..

Members of the OS/2 design team bring you the
authoritative guide to OS/2’s powerful features and
functions:
® OS/2 memory and multitasking facilities
©® OS/2 dynamic linking and I/O capabilities
® Interrupt-driven device management
® Interprocess communications
@ C programming examples that describe OS/2
application programming interfaces down to a
functional level

0S/2™ $24.95
Features, Functions, and Applications

You need a business perspective to help you compare
the advantages of OS/2 over DOS. Now Dick Conklin
an IBM insider who develops and presents OS/2
seminars to dealers nationwide, explains all the fea-
tures and functions of OS/2, including;:

@ How OS/2 outperforms DOS in every way—from
memory, graphics, and multitasking, to business
applications

® How to install, customize, and manage OS/2 to
meet your business needs

® How to convert from DOS to OS/2 and migrate
your existing programs to run on it

0s/2™
A Business Perspective

$21.95

At bookstores or use this coupon to order

--------------------- ORDER NOW

JOHN WILEY & SONS
605 Third Avenue

New York, NY 10158-0012
Attn: M. Schustack

Please send me _ copy(ies)
of Krantz/OS/2: Features,
Functions, and Applications
(0 471-60709-6) $24.95 per
copy plus applicable sales tax.

O Payment enclosed, Wiley pays postage/handling.
Billmy O VISA O MasterCard O American Express

Acct. Exp.

Signature

Name
Please sendme ______copy(ies)
of Conklin/OS/2: A Business
Perspective (0 471-63503-0)

$21.95 per copy plus applicable
sales tax.

Address

City/State/Zip
Price subject to change and higher in Canada.

MAY 1988 - BYTE 43




Circle 101 on Reader Service Card

NEW

COBOL..

VERSION 40 (3)

For IBM°PC's, XT's, AT's and other DOS machines. 6 s n
This is the one you've heard so much about — with fast
compile times, small object code modules, no royalties,
and clear error messages. Version 4.0 is based upon
ANSI-74 standards with new features including:
e Indexed files (ISAM) with up to 24 keys. This advanced feature requires the software
package Btrieve® which is optionally available @ $190.00.
e Windowing, pop-ups, color and overlays. This advanced feature requires the software
package Saywhat?!™ which is optionally available @$45.00.
o ACCEPT (1,5) numerics with decimal point alignment, numeric checking, AUTO-SKIP,
SECURITY, LENGTH-CHECK, EMPTY-CHECK.
e Fast memory mapped DISPLA's (1,5) ERASE, BEEP, ATTRIBUTE.
® An easy-to-use, COBOL source code EDITOR with auto line numbering, A-margin, B-
margin tabbing with full scteen cursor control.

Also available: Utah SuperSort: @$39.95, a fast sort program callable from Utah COBOL;
Utah FORTRAN @$39.95; Utah BASIC @$39.95; Utah PASCAL @$39.95; Utah PILOT
@$39.95. Used by 50,000 professionals, students and teachers in 40 countries.

E— e Since 1977

O Ellis Computing,Inc.
To order call: 5655 Riggins Court, Suite 10
(702) 827-3030 Reno, Nevada 89502

IBM is a registered trademark of International Business Machines, Inc. Brrieve is a registered trademark of Novell, Inc.
Saywhat?! is a trademark of The Research Group. SuperSont is a registered trademark of Micropro International Corporation.
Utah COBOL is a trademark of Ellis Computing, Inc. © 1987 Ellis Computing, Inc.

PowerStation’

A Complete VT220 / VT241 Work Station
Upgrade for the IBM PC/XT/AT and PS/2

“Now true 800

pixel wide VT241

display and

support for

VMS Services

for MS-DOS.”
PowerStation™ 240 $435  EGAmate™ $39
V1240 style keyboard and ZSTEM VT240 Emulation Software Daughterboard option for 132 columns and true 800
Optional WPS labelled keys (GOLD KEY MODEL) add $30 pixel wide ReGIS display on standard EGA adapters.
ZSTEM pc™ - VT240 Emulator  Emulation Software only $205  PS2207 $19

VT240/241 Emulation Software with all the features of ZSTEM VT220 plus
ZSTEM 4014, sixel and ReGIS graphics

PowerStation™ 220

VT220 style keyboard and ZSTEM VT220 Emulation Software

Optional WPS labelled keys (GOLD KEY MODEL) add $30
ZSTEMpc™-VT220 Emulator  Emulation Software only $150
Al the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts,
user defined keys, full national/multi-national modes. Extended macros-
/script language. True 132 columns on Hercules, VGAs, Super EGAs, and
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One
and VMS Services for MS-D0S support.

Keyboard adapter cable for PS200 on PS/2 systems.
ZSTEMpe™-4014 Emulator $99
Use with ZSTEM VT100, VT220, or stand-alone
Interactive 200m and pan. Save/recall images from
disk. Keypad, mouse, digitizer, printer, plotter, and
TIFF support. 4100 color and line style color mapping.
640 x 400 and 640 x 480 on some adapter/monitors
ZSTEMpe™-VT100 Emulator $99
High performance COLOR VT100. True double
hightwide, smooth scrolling. 1SO and attribute
mapped color. XMODEM and KERMIT, softkey/MAC-
ROS, DOS access.

KEA Systems Ltd.
#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9
Telephone (604) 732-7411  Telex 04-352848 VCR Fax (604) 732-0715

Order Toll Free (800) 663-8702
30 day money back guarantee AMEX/MC/VISA
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relationship besween IBM and Microsoft,
but it’s a nuisance for the rest of us.

Conspicuously absent from that list is
Hercules graphics. Although Hercules
cards are a standard, they’re not an IBM
standard, so DOS simply ignores them.
PC-DOS BASIC graphics commands
don’t work on Hercules displays, and the
MODE command won’t switch them into
graphics.

But programs that generate graphics
handle Hercules cards by writing directly
to the hardware, completely bypassing
DOS and the BIOS in the process. That's
why Windows (from Microsoft, no less)
runs just fine.

As far as writing your own graphics
code for the Hercules card, I'm not sure
that it’s worthwhile. A more practical
course would be to get a language like
Turbo C, which supports the Hercules
card through the normal graphics li-
brary; you simply write C code calling
the library functions, and your program
can draw on any graphics display.
—Steve

S-100 Sources
Dear Steve,

Some years back, I bought an S-100
system from Morrow, which subse-
quently went out of business. I'd like to
know sources of parts and kits, as well as
books, because I would like to be able to
at least get some kind of S-100 system
running. Could you give me a starting
point for my research?

My only other choice is to spend the
money on jazzing up my Apple Ile and
learning to be content.

Luther Atkinson
Richmond, VA

The S-100 standard machines, while
not as widely available as they were a few
years ago, are still alive and well. As you
note in your letter, Morrow is no longer
in business. There are, however, several
companies that can help with your S-100
needs, among them the following:

Vision Computers
2235 Melvin Rd.
Oakland, CA 94602

S.C. Digital
P.O. Box 906
Aurora, IL 60507

Keptronix
P.O. Box 2022
Columbia, MD 21045

Lomas Data Products
182 Cedar Hill St.
Marlborough, MA 01752

continued
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... Then press F6 to refit the model and

recalculate the statistics.

Because “Statistical Graphics”
Is Better Than Just Statistics and Graphics

Most of today's PC statistical
packages give you all the statistics
you’ll ever need. Some even give
you a few graphics. But only
STATGRAPHICS from STSC gives
you integrated statistical graphics
in an environment you control.

Unique “What If” Interactivity

STATGRAPHICS lets you explore
data relationships fully, producing
higher quality, more timely
solutions. Define your data and
assumptions, run the procedure
and review the results, modify
data and assumptions repeatedly
and take another look—and
another. All without leaving the
procedure or making permanent
changes to your data.

(SN X)72) + ((COS ¥)"2)
SURFACE PLOT

Integrated Statistical Graphics

Coupled with STATGRAPHICS’
interactive environment are over 50
types of graphs —traditional pie
and bar charts, histograms, 3-D line
and surface plots, quality control
charts, and more. All are integrated
with the procedures so that they
can be displayed instantly and
modified repeatedly.

Query data points, do on-screen
forecasting and model fitting,
overlay graphs, or zoom-in on any
area for a closer look. With
flexibility like that, you can spot
and investigate visual trends in
your data—trends you may have
missed if you looked only at the
numbers.

K MILEAGE BY COUNTRY

A wide variety of graphs supported on over 100 displays, printers and
plotters, including the new IBM PS/2™ Series.

Over 250 Statistical Procedures

» Direct Lotus’” and dBASE"
interfaces

* ANOVA and regression analysis

» Experimental design

» Quality control procedures

e Multivariate techniques

¢ Nonparametric methods

e Exploratory data analysis

¢ Forecasting, time series analysis,
and more.

STATGRAPHICS—
The Best Way to Do Statistics!

Put the power of STATGRAPHICS

to work for you today—all for only
$895*. For our free convincer kit or
the name of a dealer near you, call

(800) 592-0050 ext. 400

In Maryland, (301) 984-5123;
Internationally, (301) 984-5412.
Telex 898085 STSC ROVE

STSC

*Suggested retail price in U.S. and Canada. international
prices vary. Available through dealers and distributors
worldwide. STATGRAPHICS, PLUS*WARE, Lotus, and
dBASE are registered trademarks of Statistical Graphics
Corporation, STSC, Inc., Lotus Development Corporation,
and Ashton-Tate, respectively.

A PLUSXWARE" PRODUCT
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STSC, Inc.
2115 East Jefferson Street
Rockville, Maryland 20852
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A MAJOR
BREAKTHROUGH

JONATHAN'S WAVE: THE “THINKING” COMPUTER

Jonathan's Wave, the brainchild of Michael Archer, is considered by some to be an
artificial intelligence “thinking” computer system. Itis comprised of over one hundred ditf-
ferent expert trading programs. Its knowledge data base acts as a high tech filter drawing
from the best parts of each program while ignoring the worst. Jonathan's Wave constantly
updates itselt, altering and eliminating certain trading guidelines in response to both failure
and success as if ithad its own evolutionary process built in to make it better and better. Ac-
cording to Jonathan's Wave January 28, 1988 Risk Disclosure Document each $10,000
invested in Jonathan's Wave managed account program in May 1986 with all returns
reinvested would have grown to $24,800 on October 31, 1987 for a compounded rate
of return of 148%."* We believe the most impressive part about achieving this performance
record is the fact that the worst monthly percentage drop in equity experienced was only
5.3%. Jonathan’s Wave only compensation from its clients is a percentage of profits!

Call now for a free copy of Jonathan's Wave Risk disclosure document and performance
record. Those who act now under no obligation, may ask about our highly informative free
video tape on managed speculative investing, introducing some of our advisors, which in
our opinion could make you a better investor in stocks, bonds, mutual funds, futures, op-
tions or any managed speculative investment by educating you on some key elements in
their evaluation and selection. Call Super Fund Financial Group, Inc. 90 West Street, New
York, New York 10006, 1-800-225-5561 or 1-800-221-2917. In New York 212-227-5208.

Print Name:
Address:
City:
Phone #. Res.:
Best Time to Call. Res.:

Bus.:

Bus.:
Inquiries without phone number will not be processed.

“Past performance is not necessarily indicative of future results. The risk of loss was invovled in achieving these returns as
in any managed speculative investment. BY
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You might also want to get an issue of
SUPERMICRO magazine (also known
as S-100 Journal) for further information
on boards and peripherals available for
your machine.—Steve

Using the Fax Machine as a Digitizer
Dear Steve,

I have an idea that seems reasonable,
but it may not be quite as simple as it
sounds to me.

Because I'm involved in desktop pub-
lishing, I have used many types of scan-
ners and digitizers to send images to the
screen, including a Ricoh FAX20. Is it
possible to use this facsimile machine as a
digitizer for my computer? I am working
with a monochrome 520ST (640 by 400
pixels) and would like to send a picture to
DEGAS Elite.

Pete Reitano
Santa Cruz, CA

There’s no limit to the number of ideas
that “‘sound reasonable’’ but turn out to
be such a pain that you'd rather take up
knitting for a living . . .

You’re exactly right about fax ma-
chines. They scan an image (at 200 dots
per inch, no less), convert it into a run-
length encoded bit stream, and mail it of f
over a 9600-bps modem. The wonder of
it is that any two fax machines anywhere
can talk to each other, because they ex-
change credentials to decide how fast to
send data and what encoding to use.
Pretty slick.

Obviously, if you had a suitable
modem, you could tap into the fax ma-
chine’s output and bash the beeps and
boops back into bits (sorry). That’s ex-
actly what the fax boards for your PC do.
The big expense is the 9600-bps modem,
which must be designed 1o work with fax
machines, because there are several dif-
Jerent 9600-bps transmission “‘stan-
dards’ around.

PC Magazine had a write-up on fax
boards in the January 26 issue. Basi-
cally, if you've already got a fax ma-
chine, you'll just need the board to act as
a receiver; prices seem to range from
$400 10 $1000 for the boards (remember,
the boards contain a very tricky modem)
and some software.

The only trick might be that the boards
expect to answer a ringing phone line;
you'd have to make sure that the software
could handle a direct connection. But,
after that, the code will grab the data and
create a file in any one of several differ-
ent graphic “standard” formats—which
you can then convert into a paint pro-
gram file, import into a deskiop pub-
lisher, or whatever you want. And you
don’t have 10 build a thing or write a line
of code!—Steve B
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It took 8 million

FLOPS before we
produced awinnet.

Now appearing: the And the supporting roles played Give us a call today. We'll tell you
DT7020 Array Processor for  byour MACH™ Vectorand MACH  how to connect your BMPCAT toa
the IBM PC AT. DSP Subroutine librariesandour ~  rising star: the DT7020 array processor.

In this business, connections MACH Microcode

(617) 481-3700.

«DT-Connect™ is an open interface
specification which permits the direct
connection of stand-alone data acquisi-
tion and frame grabber boards to pro-
cessor boards for greatly accelerated

mean everything. Since our Assembler and Simulator
DT7020 array processor connects ~ are truly award winning.
directly to our frame grabber and  Nothing beats this

data acquisition boards for true package when it comes
8 MFLOPS execution, it'llbean  to real-world image

overnight success. processing. signal (DSP) and image processing.
Digital Signal Processing Image Processing
OT-Connect™ | FFT [ FFT [ lnverse FFT | Inverse FFT [ Vector Add [ Vector Add | Vector Multiply | Vector Multiply [T Frame Aver Muttiply | £ e addition
Processor | 1024 Points | 1024 Points | 1024 Points | 1024 Points | 1024 Points | 1024 Points | 1024 Points | 1024 Points 512x512 image | 512x512i |mage (2) 512x51 bya | | 512x512 image
Board Real | Complex Real Complex | Real | Complex Real Complex eal Complex images Constant |
017020 13.0ms | 23.0ms 13.0ms | 23.0ms 2.6ms | 5.0ms 2.5ms 8.5ms 6 295 11.90s 0.82s 0.47s

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tix 951646
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tix 94011914
West Germany Headquarters: Data Transiation GmbH, Stuttgarter Strasse 66, 7120 Bletlzhelm -8issingen, Wes1Gelmany07142 54025
International SaluO'ﬁces Australia (2) 662-4255; Belglum(Z) 735-2135; Canada (416) 625-1907; Chule (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; Finland (90)
372-144; France (1) 69077802; Greece 951-4944, 527-039; Hong Kong (3) 771-8585; India (22) 23-1040; [srael (3) 32-4298; htal, ; (2) 82470.1; Japan (3) 502-5550, (3) 375-1551, (3) 355-1111;
Korea (82) 756-9954; Netheriands (70) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; Portugal 545313; Singapore 7797621; South Africa (12) 46-9221; Spain (1) 455-811 12;
Sweden (8) 761-7820; Switzerland (1) 723- 1410 Taiwan (2) 709-1394; United Kingdom (0734) 793838; Wes( Germany 07142-54025.
I8M and Pefsonalf‘ puter AT are regi d trademarks of International Business Machines Corporation. Data Translation is a registered trademark, and MACH is 2 trademark, of Data Translation, Inc.
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Yu never know when somebody’s going
to come around the corner and surprise
you with something that needs doing
right away.

Soyou might want to look into our new
System 310, an 80386-based PC running at

Being Able
To Run I-aster Could Come
In Real Handy.

20 MHz.With the advanced Intel 82385 cache

memory controller and 32KB of high-speed

static RAM, it performs faster than 386

computers priced thousands of dollars

higher. The new System 220 is our 80286 PC.

It too runs at 20 MHz, or twice as fast as the
d 1BM PS/2 models 50 and 60.

What's more, while others claim 0S/2
compatibility, we guarantee it. Because we
sell and support MS® 0S/2 written just for
Dell Computer systems.

And it all comes to you directly from
us.To order, or to get a copy of our 1988
catalog, call us at 800-426-5150.

The computers will be shipped in as
little as three business days. With a no risk
guarantee. And our complete systems
prices include a one year, on-site service
contract from Honeywell Bull, plus easy
access to our technical support people
over toll free phone lines.

That's why it's taken us just four years
to become one of the top seven personal
computer companies in the country. Or
what you might call the fastest computer
company in the country.

Some of the fastest per-

o fatpesome i the

lowest prices. Our new

System 310 tarts at just

$3599. And you can get the

System 220 for as little as
$1799. That's more power for

the money thanany Jo — -
other line of personal

I%

computers. _—

N %
L

¥ .05 v L, s
A, 5

- 5150

Call inthe US and Canada. 11ED9
Circle 88 on Reader Service Card




NEW AVOCET C* FOR MICROCONTROLLERS-
A BREAKTHROUGH IN SPEED AND QUALITY.

Introducing Avocet C™ Fast, opti-
mizing cross-compilers that can cut
microcontroller development time in
half—without sacrificing code quality.

From concept to code
in a fraction of the time.

Programming in C lets you concen-
trate on end results, not annoying
details—so you get more done, faster.
And rapid compilation takes the frustra-
tion out. But for microcontrollers, you
need more than speed. You need tight,
high-quality code.

That's why we spent two years
field-testing and perfecting Avocet C for
both speed and quality. We built in
three separate phases of optimization—
for object code tight enough for real
applications. And we integrated Avocet
C with an assembler package that's
mature in its own right—not an after-
thought. So you can still work magic at
the bits-and-bytes level.

Avocet C saves you time in all
phases of development. Our run-time
library is extensive—no need to write
the routines yourself. You'll arrive at
bug-free code faster, thanks to LINT-like
type checking. And your program’s use-
ful life is extended, because you can
recompile for other target chips.

Testing is easier, too. Avocet Cis
ANSI-standard—so you can test generic
parts of your program with host-
resident systems like Microsoft Quick-
C™ and Codeview™ And when youre
ready for hardware-specific testing,
Avocet’s AVSIM Simulator/Debugger
tests microcontroller code right on
your PC.

An excellent value.

Just $895 buys Avocet C for your
favorite chip: Intel 8051 or 8096,
Hitachi 64180, or Zilog Z80—with more
to follow. And Avocet C includes the lat-
est version of AVMAC—Avocet’s super-
fast, professional assembly-language
developm