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4.0 uses logical
units for separate
compilation

Pascal 4.0 lets you
break up the code gang into
“units,” or “chunks.” These
logical modules can be
worked with swiftly and
separately—so that an
error in one module is
seeable and fixable, and
you're not sent through all
your code to find one error.

flash because your compil-
ing horsepower is better
than 27,000 lines a min-
ute.* And 4.0 also includes
an automatic project Make.

4.0’s cursor
automatically lands
on any trouble spot

4.0’s interactive error
detection and location
means that the cursor
automatically lands where
the error is. While you're
compiling or running a
program, you get an error
message at the top of your
screen and the cursor flags

the error’s location for you.

4.0 gives you an
integrated program-
ming environment

4.0’s integrated environ-
ment includes pull-down

fer than ever before!

automatically saved and
shown in the output
window. You can Scroll,
Pan, or Page through all
your output and know
where everything is all the
time. Given 4.0’s integra-
tion, you can edit, compile,
find and correct errors—all
from inside the integrated
development environment.

You’ll never lose your
mind, because 4.0
never loses your place

Whenever you re-load 4.0,
it remembers what you and
it were doing before you
left. It puts you right back
in the editor with the same
file and in the same place
as you were working last.

“Run on an 8 MHz IBM AT

““If within 60 days of purchase this product does not perform in
accordance with our claims, call our customer service department, and
we will arrange a refund

All Borland products are ks or reg of Bor-
land inlernational, Inc. Other brand and product names are trademarks
or registered trademarks of therr respective holders

Copynght © 1387 Borland International, Inc Bl 1159

Compiling and linking these
separate units happens in a

menus and a built-in editor.
Your program output is
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record used by Intr ana MsDos }
record

case Integer of

0: (AX,BX,CX,DX,BP,31,DI, DS,ES, Flac:
1: (AL,AH,BL,BH,CL,CH, DL, DH:

end;

Bytae)

and untyped-file record

}

fecord
Handle: Word:
Mode: Word;
RecSize: Word:
Private: arrayll. .26} o+
UserData: array{l..16} =
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The fast lane is fasi

ur new Turbo
Pascal® 4.0 is so
fast, it's almost

reckless. How fast?
Better than 27,000 lines
of code per minute. That's
much faster than 3.0 or
any other Pascal compiler
and the reason why you
need 4.0 today.

Pascal. The fastest
and the best.

If you're just now
learning a computer lan-
guage, learn Pascal. If
you're already program-
ming in Pascal, you're
programming with a
winner because Pascal is
the worldwide language
of choice. Pascal is the
most popular language
in university computer
science classes and with
computer enthusiasts
who appreciate Pascal’s
modern programming

YES

Pascal 4.0 Upgrade Dept. Name
Borland International

4585 Scotts Valley Drive Ci
Scotts Valley, CA 95066 ity

structure. It’s powerful,
coherent, easy to learn
and use—and with Turbo
Pascal 4.0—faster than
ever before.

Turbo Pascal:
Technical excellence

Commitment to tech-
nical excellence and

]
COMPILE
INITHE

FASTII.ANE
l

superiority also means
commitment to detail,
however painstaking, and
that takes time. 4.0’s pre-

decessor, Turbo Pascal
3.0 is the worldwide
standard, and with Turbo
Pascal 4.0, we've bet-
tered that standard. 4.0 is
clearly the world’s fastest
development tool for the
IBM® PS/2 series, PC’s
and compatibles—and the
world’s favorite Pascal
compiler.

4.0 breaks the
code barrier

No more swapping
code in and out to beat
the 64K code barrier.
Designed for large pro-
grams, Turbo Pascal 4.0
lets you use every byte of
memory in your compu-
ter. You paid for all that
memory, NOw you can use
it freely.

For the IBM PS/2 and the IBM and
Compagq families of personal computers
and all 100% compatibies.

' I want to upgrade to Turbo Pascal 4.0
@® and the 4.0 Toolboxes

Registered owners have been notified by mail. If you are a registered Turbo Pascal user and
have not been notified of Version 4.0 by mail, please call us at (800) 543-7543. To upgrade if
you have not registered your product, just send the original registration form from your manual
and payment with this completed coupon to:

Ship Address

State

Zip

Telephone ( )

Tus offer is hmited to one upgrade per valid registered product It is good untit November 30, 1987 Not good with any other offer from Borland Please allow 4 to 6
weeks for delivery of Toolboxes.

Outside US. make payments by bank draft payable n U'S dollars drawn ona U'S bank CODs and purchase orders will not be accepted by Borland




Nows the time
for a fast decision:
Upgerade now to 40!

Compatibility with = [nteractive error

Turbo Pascal 3.0 detection/location
We've created 4.0 to » [ncludes acommand line

be highly compatible with version of the compiler

version 3.0 and included a 4.0 also
conversion program and = Saves output screen in a
compatibility units to help window

you convert all your 3.0 = Supports 25. 43 and 50

lines per screen

programs to 4.0. = Generates MAP files for

i i debugging
nghhgh,ts of = Has graph units including
Borland’s new CGA. EGA. VGA, MCGA.
Turbo Pascal 4.0 3270 PC, AT & T 6300 &

. . Hercules support
. Compliles 27,000 lines » Supports extended data
per minute types (including word, long
= Supports >64K programs integers)
= Uses units for separate » Does smart linking
compilation = Comes with a free revised
» Integrated development X)‘J’rgg;‘)‘ésmeadsmet
environment ree code

4.0 is all yours for only $99.95
Sieve (25 iterations)

Turbo Pascal 4.0 Turbo Pascal 3.0
Size of Executable File 2224 bytes 11682 bytes
Execution speed 9.3 seconds 9.7 seconds

Sieve of Eratosthenes, fun on an BMHz 1BM AT

Since the source file above 1S too smal to indicate a difference in compilation speed we compiled our GOMOKU program from Turbo Gameworks lo give
you a true sense of how much taster 4 0 really is!

Compilation of GO.PAS (1006 lines)

Turbo Pascal 4.0 Turbo Pascal 3.0
Compilation speed 2.2 seconds 3.6 seconds
Lines per minute 27,436 16,750
GO PAS compiied on an 8 MHz 1BM AT 60-Day Money-Back Guarantee**
Ez %3 For the dealer nearest
' _ you or to order call
BORLANI (800) 543-7543.
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EDITORIAL

The “B” Word

If you want to make a BY TE editor cringe
these days, mention the “B”’ word:
benchmarks. We're in the midst of a
major overhaul of our current standard
benchmarks, and it’s proving to be an
enormous task.

BYTE has more experience in bench-
marking personal computers than just
about anyone: More than 10 years ago, in
our third issue, we proposed some pre-
liminary benchmarks for testing the rela-
tive merits of machines like the 8008-
based Scelbi-8B and the 6800-based
Altair 680. (Yes, the Intel and Motorola
partisans had already broken into armed
camps.)

Of course, by today’s standards, those
early metrics were neither sophisticated
nor comprehensive. But, even then,
BYTE'’s broad coverage was such that
you could make comparisons both within
and across brands and within and across
chip families. From day one, we’ve com-
pared machines that are similar and ma-
chines that use wholly different CPUs
and widely differing architectures, and
we’ve also compared the software that
runs on those machines.

When you think about it, the only way
comparisons really make sense—and the
only way they live up to their promise—i$§
if they avoid tunnel vision. It's never
enough simply to know how hardware
and software products stack up for a sin-
gle chip family, or worse, for a single
brand. With incomplete or one-sided in-
formation, how can you possibly make
informed decisions about which products
are best for the task at hand? (By way of
analogy, imagine trying to decide what’s
the “best™ vehicle for your family by
checking the specs on just one product
line from, say, Ford.)

In time, our first informal metrics
evolved into a formal suite of bench-
marks. They served well for a number of
years. Some, in fact (like the prime-num-
ber Sieve of Eratosthenes), have gone on
to become virtual industry standards. But
with the proliferation of 32-bit hardware
and software, the old standards come up
short.

How do you fairly and accurately run
benchmarks in a multitasking environ-
ment? How can you ensure that a clever
compiler doesn’t optimize your high-
level-language benchmark into meaning-
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lessness? For that matter, how do you
work around the fact that very new hard-
ware may not have any software designed
to take advantage of the new features? Or,
if you’re working at the chip level, how
can you ensure that a timing test of, say,
register moves has any bearing on real-
world applications?

“Tweaking” is another can of worms.
If you choose, you can optimize your
benchmark tests to use every available
trick to wring speed out of a given piece
of hardware or software. But then, to be
fair, you have to similarly optimize the

‘benchmark for every other product you

test. This is neither practical, nor true to
the concept of benchmarking, which is
supposed to apply the same unvarying
standard in each test.

Tweak recklessly, and you’ve thrown
away the ability to make direct, head-to-
head comparisons. But if you don 't opti-
mize, you’re omitting factors that could
be crucial to performance.

And then there’s obsolescence:
There’s no point in writing new bench-
marks that will be instantly useless when
the 486 and 030 machines debut.

The list of potential pitfalls goes on and
on. On the whole, designing benchmarks
is about as neat, clean, and simple as
nailing jelly to a tree.

Of course, there are answers to these
and the myriad other issues that arise in
benchmarking 32-bit systems, and we be-
gan exploring new benchmarks as soon as
the first 32-bit systems appeared. By
midyear, we presented early working
versions of some of our new benchmark
programs.

As of now, we’ve gained an enormous
amount of experience with the Macintosh
IT and numerous other 68020-based prod-
ucts; this is also true with the PS/2 Model
80, Compagq 386, and many other 80386-
based machines. We’'ve also gotten to
know several different multitasking oper-
ating systems and climbed the learning
curve of a number of compilers for 32-bit
systems.

No less important, we’ve learned what
you want in benchmarks: Through an in-
formal telephone poll of hundreds of
BYTE readers and a major, statistically
rigorous editorial survey, we’ve found
that you want both low-level and high-
level tests—nitty-gritty, technically de-
tailed benchmarks, coupled with tests

that are more general and applications-
oriented. You don’t want “blind”’ bench-
marks: You want to know exactly what
our benchmarks are, what they measure,
and where they came from.

With this information in hand, we’re
developing the specifications, method-
ologies, and code for a new suite of
benchmarks that will let us accurately
gauge the relative performance of ma-
chines from both the Intel and Motorola
camps and the software they run. We're
focusing first on system-level tests—
CPU, FPU, memory, video/graphics
subsystems, disk and peripheral I/0O, and
others.

In some cases, we'll adopt existing,
widely accepted benchmark tests; in
others, we'll work from scratch to devel-
op original benchmarks that fill in the
gaps between the readily available Fibo-
nacci numbers, Dhrystones, and such.
But in all cases, our new benchmarks will
retain the traditional and unique strengths
of BYTE's benchmarks: You'll be able to
use them to make comparisons across
brands and across chip families.

As the work on the new benchmarks
progresses, we’re actively soliciting help
from two outside sources. We're already
working with recognized experts in the
field: You’ll see some of their best work
in an upcoming In Depth section.

The other source is you. We want
BYTE’s new benchmarks to serve your
changing needs—to give you the kind of
information you need to make informed
judgments about the welter of new hard-
ware and software on both sides of the
Intel/Motorola schism.

Your comments and opinions are al-
ways welcome by mail and phone or, bet-
ter yet, via the benchmarking conference
and the very active benchmarking topic
in the supermicros conference on BIX:
BIX is perhaps the best place for discus-
sions of benchmarking because the elec-
tronic medium makes it almost ridicu-
lously easy to share preliminary code and
to gather a wide range of opinions quick-
ly. On BIX, helped by the collective ex-
pertise of the participants, the new
benchmarks can evolve quickly and with
a high probability of success.

We invite your participation.

—Fred Langa
Executive Editor
(BIX name “flanga’)
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only wide-carriage plain paper printer you could mistake
»naPC printer, reflect on this.

DIISOINDX

3100 Research Boulevard
Dayton, Ohio 45420
1-800-DICONIX

 Semi-automatic paper handling
® 308 characters per second
¢ IBM & Epson emulation
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HOUSTON
INSTRUMENT

rigorous standards for quality, relia-
bility, and service. All at prices
starting from $4,695*

Watch the DMP-60 series double
as a scanner with HI’s unique
SCAN-CAD™ option. Quickly pro-
duce multicolored drawings when
you use the Multi-Pen adaptor. Plot
several originals—without tying up
your PC when you add HI’s buffer
expansion board.

Select media as small as 8%"x11"
or as large as 36" x48". Load either
DM/PL™ or HP-GL 758X-compatible
software. Then watch as your plot-
ter quickly produces a drawing
polished to a precise resolution of 5
ten-thousandths of an inch. Smile
when you see smoothly formed circles,
curves, and lettering.

Explore HIs host of support

78753.

HOUSTON
INSTRUMENT

A DIVISION OF AMIETEK

Houston Instrument, SCAN-CAD, and DM/PL are
trademarks of AMETEK, Inc.
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MICROBYTES

Staff-written highlights of developments

in technology and the microcomputer industry.

Experimental Speedup Card Puts Mac Plus

on the Fast Track

A prototype accelerator board for the
Macintosh Plus may enable that machine
to crunch numbers 200 times faster

than is currently possible. Different ver-
sions of the speedup board will operate
at different speeds; the fastest will be
built around a 25-megahertz Motorola
68020 CPU. Other versions will execute
at slower speeds, depending on

whether a 12-, 16-, or 20-MHz 68020 is
used. All versions will also include a
20-MHz 68881 coprocessor, Zylink and
Altair multiple gate array chip sets,

and five PAL chips. The card is being
developed concurrently in San Fran-
cisco and Mexico by a small company
called Whizzard Works.

“We can clearly see a minimum per-
formance improvement of 10 or 12 times
for normal processing with the 25-MHz
board,” Whizzard Works president
Howard Waldron told Microbytes
Daily. “We are a little in doubt of what
the upper limit should be, but I
wouldn’t be surprised to see up ta 200
times for straight number-crunching

operations.” Waldron claimed that the
12-MHz version of the board will have
a minimum performance that is 3
times greater than the standard Mac
Plus for normal processing, while the
16-MHz card will have “something in
the range of 5 times for normal pro-
cessing and 100 times for number
crunching.”

Waldron, who wants to patent his
method of attaching the accelerator card
to the Mac’s on-board CPU, said the
board incorporates ROM caching for in-
creased speed, and all wait states have
been eliminated. Both 12- and 16-MHz
boards will have 4 megabytes of 120-
nanosecond dynamic RAM, while 20-
and 25-MHz boards will have 2 mega-
bytes of 100-ns CMOS memory.

The unnamed accelerator board has
been through several critical trouble-
shooting stages. When we last spoke
with Waldron, he was planning to run off
eight beta boards—two for each fre-
quency range—before offering the card
as an OEM product.

High-Speed PCs Pose Problem
for Some Low-Cost Graphics Cards

High-speed personal computers and in-
expensive EGA cards don’t always mix,
as some system integrators and users
are finding out. But the blame can’t be
put on the EGA cards in every case,

say adapter vendors, because cheaply
engineered high-speed machines are
sometimes a contributing factor as well.
The most common manifestation of the
problem that users are experiencing is an
error condition on power-up. In these
instances, the system intermittently rec-
ognizes the ROM BIOS. The solution,
say users, is to keep resetting the ma-
chine until the card catches hold.
Sometimes, allowing the machine to
heat up for a while helps.

The cause of the problem, according
to manufacturers contacted by Micro-
bytes Daily, is twofold. On the one
hand, some low-grade EGA cards aren’t
built with enough tolerance to handle

the higher CPU and bus speeds. On the
other hand, many clone makers are
cutting corners to achieve higher speeds
and lower costs. Consequently, bus
speeds are running greater than the 8-
MHz level defined by de facto PC stan-
dards—and low-tolerance adapter cards
just can’t keep up. “‘Controlling the
bus speeds while increasing the CPU
clock speed is a more complicated
engineering task and costs more money
because additional chips are required,”
says Mir Ali of Advanced Micro Re-
search Inc. (Redwood City, CA).
“Some of the Taiwanese and other
clones run the bus and everything else
faster, and that usually kills compatibil-
ity.” Most big-brand personal com-
puters, including IBM, Compagq, PC’s
Limited, and Tandy, adhere to an 8-
MHz bus speed.

coniinued

Nanobytes

Real-time software engineers
need their own specialized soft-
ware, Ready Systems (Palo Alto.
CA) president Aryeh Finegold
says, so the company came out
with an integrated set of design
tools for real-time embedded
software systems. With CARD-
tools (the CARD stands for com-
puter-aided real-time design), an
engineer could design a system
around, say, a 68000 micro-
processor, then check and verify
its performance, and then *substi-
tute” another processor, say, an
80386, and compare the system
performance. ‘‘We can tell you
way before you commit to a line of
code what will happen in the en-
vironment,” Finegold said.
CARDtools, which includes
tools for control map building,
user-interface prototyping, a
graphics editor, and a program-
design language editor and ana-
lyzer, works on the IBM PC AT
and compatibles. Prices start at
$10,000. . . . Doing the job right
means using the right tools.
With that in mind, James River
Corp. (Groveton, NH) has
worked up a new coated paper
specifically designed for use
with laser printers. The Laser
Ultra paper is coated on two
sides and can be used to produce
high-contrast master images for
camera-ready copy and pasteups.
In addition to being resistant to
curling, the paper’s high *‘wax-
holdout” property prevents it
from absorbing rubber cement,
wax, and other art-department
adhesives. . . . Early indications
point to Bitstream Inc. (Cam-
bridge, MA), home of renowned
typographer Matthew Carter,
setting the font standard for Post-
Script-compatible page-descrip-
tion languages. Clone developers,
including Phoenix Technologies,
Control-C Software, Bauer Enter-
conlinued
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prises, and Eicon Technology,
will provide their own character
generators, while Bitstream will
provide its Fontware Quality En-
hancement Module. The mod-
ule, a 30K-byte program with
hooks that allow it to be inte-
grated into PostScript interpreters,
controls typographic fea-

tures. . .. At a rather moribund
LaserActive '87, a show spot-
lighting CD-ROMs, WORMs,
videodisks, and optical-storage
systems, Optical Media Interna-
tional (Los Gatos, CA) intro-
duced a complete CD-ROM pub-
lishing workstation based on an
IBM PC AT. The deskTOPIX sys-
tem lets publishers go from raw
data to videotape, write-once
optical disk, or direct to a CD
mastering system, and from there
to a finished platter. The setup
includes an AT, a hard disk drive
that holds up to 8000 megabytes,
an 8000-megabyte write-once
optical disk drive, software that
lets a hard disk drive act as a CD-
ROM for development purposes,
a file-production system that con-
forms files to the High Sierra
format, a 2.2-gigabyte tape drive,
and CD-ROM disk drives.

Prices start at $12,995. ... And
now some quips and quotes from
the Seybold seminar on desktop
publishing: *“When we look back
at 1987, PostScript will be the
biggest Polish joke of the year,”
said Atex cofounder Charles Ying.
To which Apple cofounder Steve
Jobs replied, *“With all due re-
spect to you, Charles, you don’t
know what you are talking
about.” *PostScript has won,

but it may be the Apple II of page-
description languages; there may
be something that follows it,” said
Bill Hilliard of Phoenix Technol-
ogies. But why all this talk about
PostScript compatibility?, some
asked. “The issue isn’t PostScript
compatibility,” said Andy John-
son-Laird of PostScript cloner
Control-C Software. The issue,
he said, is *“LaserWriter compati-
bility.” Phoenix’s Hilliard

talked about the same thing. “‘Our
target is to be functionally com-
patible with the Apple Laser-
Writer,” he said when telling us
about Phoenix’s PostScript-com-
patible, uh, LaserWriter-com-
patible interpreter.
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PC’s Limited (Austin, TX) spokes-
person Gary Gastineau acknowledged
that his company has noticed problems
with several low-priced EGA cards.
“Yes, we’ve seen that problem,” he
said, *‘and for us, the problem is on the
[EGA] card.” Gastineau said the com-
pany began noticing the power-up prob-
lem when evaluating EGA cards for its
80386 PC, a machine with switchable
8-/12-MHz bus speeds. According to
Gastineau, some low-cost EGA cards
that worked fine at 8-MHz bus speeds
would not work at 12 MHz. However,
he pointed out that most higher-quality
EGA cards did work at 12 MHz without
any problems. ““The higher-end manu-
facturers have been building enough
margin into their boards to accommo-
date the higher bus speeds,” he said.
Manufacturers stress that CPU clock
speed itself isn’t really a factor. **As
long as you keep to the 8-MHz bus
speed, you can run the CPU at any speed
you want,” says Ali.

For an EGA card to operate properly
at the higher speeds, it should have
120-ns or faster RAM; many “lower-
quality”’ cards have 150-ns RAM. Addi-
tionally, the EGA ROM may not be
fast enough.

Apparently the problem is wide-
spread enough that some adapter makers
have been getting worried calls from
OEM customers and users. A spokes-
person for Video Seven (Fremont, CA)
said that because of many requests from
customers, an engineer has been as-
signed to investigate how much the bus
speed can be increased without inter-
fering with the card. So far, Video Sev-
en’s have exhibited enough tolerance
for bus speeds greater than 8 MHz.

For the most part, manufacturers
agree that users should be careful when
buying extremely low-priced cards, es-
pecially if there is no guarantee or any
way of testing the card. “You’re not
going to know if it works unless you plug
it in,” says Gastineau.

Matsushita Plans WORM,

Matsushita, the large Japanese parent
company of Panasonic, plans to offer an
optical write-once, or WORM (write
once, read many), drive soon. Although
the company would not disclose details
such as pricing or availability dates, it
did say that the drive would use 5% -
inch disks with capacities of 200 mega-
bytes. The write-once disk drive,
which will be branded Panasonic, will
probably be similar to the drive that
Matsushita manufactures for IBM.
Matsushita will deliver a prototype
of an erasable optical disk drive next
year, probably in the third quarter, a
company spokesperson said. It will
probably be competing with products
from Sony, Philips, and Kodak. Matsu-

Erasable Drives

shita has invested heavily in the phase-
change scheme, so that’s probably the
technology that will be incorporated in
the drive it brings to market. In phase-
change technology, molecules of tellu-
rium suboxide change from an amor-
phous noncrystalline state to a
crystalline state and back again, depend-
ing on the type of laser beam applied.
But the company is also studying other
approaches, including magneto-optical
(which Sony is using) and dye-polymer
technologies. One hurdle all the pio-
neers of erasable optical drives will have
to leap is the slowness of the units,
caused partially by the size of the optical
disk head, which is much bigger than a
head in a typical magnetic drive.

CAD Program Uses Al Techniques, Regular-

Language Front End

An experimental CAD program that
provides a natural-language front end for
system designers has been developed

by a team of engineering researchers at
the University of Southern California’s
School of Engineering. According to Dr.
Alice Parker, an associate professor of
electrical engineering and leader of the
project, the Advanced Design Auto-
Mation (ADAM for short) program will
be used to create high-level integrated
circuits and complex digital systems.
The program applies artificial intelli-
gence techniques to traditional engineer-

ing problems to aid designers in the
early phases of a design project, from
system specification to completion of
the functional design. Up to now, these
steps have had minimal computer
support.

*“Most people use a natural-language
system to simply query a database,”
Parker told Microbytes. *“With
ADAM, we are using English to enter
information about specifications and
then building designs. We are pulling
information out of English and putting

continued
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itinto a block diagram.”

As information is entered into the
program, ambiguities are detected and
returned to the user for clarification. A
database that describes the design is then
automatically created. Parker added
that *‘conventional CAD databases can
tell you how a digital design is con-
structed and how the parts are con-
nected. But the ADAM database can
actually tell you how the design will
behave.”

One module looks at the specifica-
tion information and plans the steps of
the design process. It also tells the de-

signer what should be done, and in what
order. An automatic pipeline design
component enables the program “to
begin a functional specification and

end up with the hardware required to ac-
complish that specification while stay-
ing within the user’s constraints,” said
Parker. “We were the first to do this,”
she said. In doing so, the program
quickly evaluates more design possibil-
ities than the designer could evaluate
manually. Furthermore, she claimed,
the designs are more intricate and com-
plex, since the software keeps track of
many more details than a designer can.

The program—written mainly in C,
although some LISP and Prolog code is
used—runs under Berkeley Unix on a
Sun workstation. So far, Parker and her
associates have had success particu-
larly with designs that involve signal
processing. Over the next year, how-
ever, Parker wants to expand the vocabu-
lary of the system and the range of pat-
terns it can use in sentences. She
estimated that it will be 4 or § years be-
fore a fully implemented, commercially
acceptable version of the program can
be developed, but an experimental ver-
sion may be available within 2 years.

Telecommuting Project: Transporting Information,

A pioneer test to study the effective-
ness of “‘telecommuting” is scheduled to
get under way in California this month.
The 2-year California Pilot Telecommut-
ing Project will initially involve 200
state employees, although the project’s
director, David Fleming, told Micro-
bytes that it will grow throughout the 2-
year span.

Instead of physically commuting to
their offices each day, employees in the
program will work from their houses
or from neighborhood offices using per-
sonal computers, telephones, and ter-
minals. The California General Services
Division, which Fleming works for,
will provide telecommunication equip-
ment for the neighborhood offices,
while individual state departments will

provide computers for those employees
who don’t already have them at home.
For the most part, employees will still
report to the office at least once a week
or as needed.

*“Our mission is to establish the
technology as a work option in state gov-
ernment,” Fleming said. “Our goal is
to identify the most effective methods in
terms of cost, staffing, reduced energy
consumption, traffic patterns, and air
quality.”

Participating departments will in-
clude General Services, Transportation
and Highways, Franchise Tax Board,
Fish and Game, and the Energy Com-
mission. Fleming added that the cate-
gories of participating workers cuts
across all levels, including clerical,

Not People

professional, and management jobs. He
said that the project will not focus on
any one job but will attempt to identify
those parts of a job that don’t have to
be done at a main office.

So far, most of the work has been
done in identifying those people who are
interested in telecommuting. Fleming
started by asking for volunteers. Project
personnel then worked closely with
each volunteer’s supervisor to determine
whether the person and the job were
appropriate for telecommuting. “The
manager/employee relationship is criti-
cal,” he explained. **Telecommuting is
based on mutual trust.”

“What we want to be able to do,”
Fleming said, “is transport ideas and in-
formation instead of people.”

Amiga Program Converts Text to Hand Signs

A program to help teach sign language
to people with hearing impairments and
to those who interact with them has
been developed by an Ohio State Univer-
sity researcher. SpeechSign, which is
written in C, runs on the Commodore
Amiga and makes full use of the graph-
ics and sound capabilities of the
computer.

Key to the effectiveness of the pro-
gram are a series of images generated
from scanned photographs of a per-
son’s hands. In each photo, the person
creates an individual “letter” of the
sign-language alphabet. Those images
are scanned and stored on disk, then
loaded into memory and displayed when
a particular “letter” is needed.

When the program is started, two
windows appear at the top of the screen,
and a control panel appears in the
lower half. In one of the upper windows,
the scanned hand images appear; in the
other, the face of a “‘stick figure” is
displayed.

The control panel contains the pri-
mary data-entry line, where the user
types in English sentences to be con-
verted to sign language; below that is a
line that displays the phonetic equiva-
lent of the sentence. The control panel
also lets the user manipulate the speed
at which the hands will ““spell out” the
sentence, the volume level and pitch of
the voice output, and whether the
“speaker” is male or female. Once the

English sentence is entered, voice output
*““speaks” the sentence. The sign win-
dow then begins finger-spelling the sen-
tence while the stick-figure face
“mouths” the appropriate letters.

“With this system,”” said Manjula
Waldron, a professor of engineering
graphics at OSU, *‘you can teach your-
self sign language at your own speed.”
Waldron said it wasn’t until the Amiga
graphics and sound capabilities came
along that it was economically feasible
to develop a program like SpeechSign.

Currently, the program is not com-
mercially available, but versions of it
have been used by speech specialists at
OSU, Stanford University, and the Uni-
versity of Minnesota.

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 Micro-
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.
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“I’m told they don’t throw many
Dparties down in DP.

So I asked Doug to come up to ours. D
the real brains behind our new 3B system. Hes
the reason our computers can now talk to the
IBM in Accounting and the DEC in Manufac-
turing. If you know anything about DP. that
amounted to doing business across the Berlin
Wall. Doug had a brainstorm and suggested
AT&T. Thew approach is standardizing communt-
cations between different systems. I don't have to
tell you that's opened some doors around here. We
owe Doug a lot.

AI&T comes tbrough. Jij

The ATeT 3B Computers
ATST now offers a full line of de[})]anmemal workgroup

computers serving up to 300 users. A rich library of system and
applications software includes host connectivity, develbpment
tools, pro%rammmg languages, database management, 0A,
and a world of other UNIX® S tem programs

LAN standards: Tnterfaces to Ethernet*, ATST ISN,
STARLAN Network, DECnet** and more put different depan-
ments in touch.

Industry standards including [BMt 3270, SNAT, BSC
and X.25 link mainfraree, midrange and micro environ-
ments.

Communications software moves data transparently
between applications via packages like LU 6.2, AT’T Document
Exchange and others. For the full story on ATST's surprising 3B
Computers, call now: 1 800 247-1212.

From equipment to networking, from computers to
communications, AT is the right choice.
.Elhun:lh:tudem-r' Gk Xmroxforp
‘VIIB“I‘ |.n L.A‘ ;\e;rr{:\el;rt'rill;ﬁ:i:.;r':dﬁﬁg:u: Iabrqr:\]?mex‘il (:f Internatioual Busines

Machinee Carp
BI198° AT&T

ATsl
The right choice.
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Modules Not Included

I recently purchased a software product
called Generic CADD by Generic Soft-
ware. | based my decision mostly on “A
CAD for All Incomes” (August), where
Phillip Robinson reviewed six different
CAD packages.

In the article, the information pertain-
ing to Generic CADD 2.01 had an edi-
tor’s note at the end, stating that the new
version (3.0) included several features,
such as autodimensioning, solid fill, and
cross-hatching, all the features I had been
looking for in a reasonably priced CAD
program. When I started using version
3.0, however, it became obvious that the
supposedly included features were actu-
ally add-on modules that must be pur-
chased separately.

Judy Trogadis
Toronto, Ontario, Canada

Our mistake. Autodimensioning is
available with the add-on module Auto-
Dimensioning for $49.95, and you must
purchase Drafting Enhancements-2, also
$49.95, to get solid fill and cross-
hatching.

To set the record straight, you must
also purchase AutoConvert, $49.95, for
DXF file transfers, and Generic IGES,
$249.95, for IGES file transfers. —Eds.

QuickBASIC and TSRs

In the review *“BackComm and Side-
Talk” by Rob Fixmer (August), an edi-
tor’s note includes the comment that
“Microsoft technical support does not
recommend using QuickBASIC with any
terminate-and-stay-resident program.”

I find this ironic, because efficient and
careful use of QuickBASIC (which I like)
virtually requires a program like Key-
works, which I use.

LETTERS POLICY: To be considered for
publication, a letter must be typed double-
spaced on one side of the paper and must in-
clude your name and address. Comments and
ideas should be expressed as clearly and con-
cisely as possible. Listings and tables may be
printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters
each month, not all of them can be published.
Letters cannot be returned to authors. Gener-
ally, it takes four months from the time BYTE
receives a letter until it is published.
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Table 1: Fibonacci results in cmForth.
System Time (seconds)

Mac SE 7.83-MHz 68000 CPU

7.83-MHz 68881 FPU 264.00
IBM PC AT 8-MHz 80286 CPU
with FPU 8-MHz 80287 FPU 120.96
Mac Il 15.67-MHz 68020 CPU

15.67-MHz 68881 FPU 83.70
Mac SE with 15.67-MHz 68020 CPU
HyperCharger 7.83-MHz 68881 FPU 71.60
IBM PS/2 16-MHz 80386 CPU
Model 80 16-MHz 80387 FPU 57.40
Compaq 16-MHz 80386 CPU
Deskpro 386 8-MHz 80287 FPU 53.10
Delta board 4-MHz NC4016 CPU 28.20
PC4000 5-MHz NC4016 CPU 22.60

QuickBASIC compiles only to the de-
fault drive. If the source files are to be
kept on a different drive or directory,
then every time a file is loaded, the drive
or path has to be typed in again. Working
on a hard disk or network in a subdirec-
tory may require typing 10 or 20 charac-
ters repeatedly. A simple macro is vital
for cfficiency. It also helps the sore fin-
gers when recompiling six or seven pro-
grams with a revised common section.

QuickBASIC is generally a delight to
use, and it has only a few bugs, but the
nuisance of dealing with alternate drives
and paths would result in a rebellion if I
could not use a TSR program.

Mike Firth
Dallas, TX

Building a Better Arrowhead
When I received my August copy of
BYTE, I hurriedly coded into Turbo Pas-
cal several fractals listed on pages 126
and 127 of “Creating Fractals” by Wil-
liam A. McWorter Jr. and Jane Morrill
Tazelaar. I was most fascinated by Man-
delbrot’s Arrowhead—which, unfortu-
nately, didn’t much resemble an arrow-
head. In fact, it only developed into two
sawtooth edges at 30-degree angles from
each other.

With some tinkering (and much luck), I
found that simply providing 12 birth cells
(the original four in the article repeated

three times) provided a very clear arrow-
head shape to the fractal. I am now forced
to wonder if there is a more “correct”
version of the fractal—and what it is.
Another item of note in my tinkering
was a variation of the arrowhead created
by setting D=4 and I't0 {0,1,2,3,0,1,2,3,
...). The shape is a fairly clear arrow-
head that seems to be tilted at a 45-degree
angle. Its form almost suggests a three-
dimensional nature. Very weird.
Donald A. Tieberg
Arlington Heights, IL

Forth and the NC4016

The New Generation columns *“High-Tech
Horsepower” (July) and “Head to Head”
(August) listed some comparisons of vari-
ous personal computers running six bench-
marks that were given in the July article.
Table 1 is a comparison of the times for the
first benchmark (an algorithm that com-
putes the twenty-fourth Fibonacci number
100 times) on the machines listed in the
August article, versus times I have
achieved on two systems using the Novix
NC4016 Forth Engine.

I ran the Fibonacci benchmark on the
Silicon Composers PC4000 PC-compat-
ible board and its stand-alone Delta
board. The PC4000 was running at 5
megahertz, and the Delta board at 4
MHz. Both were using cmForth as their

continued
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Some nine-wire dot matrix printers hide from the competi-
= tion. Not the new Citizen™MSP-50.

With the ability to handle all types of paper, top or bottom feed,
and a convertible push or pull tractor, it figured it was the best. How-
ever, another printer had designs on the title.

So the MSP-50 relied on its high speed, up to 300 cps, to crush
the competition. But it wasn’t enough. Feature by feature these two
contenders battled. Quiet mode. 240 dpi graphics. Color capability.

Choice of fonts. Front panel feature controls. Even compatibility with \
/ most major software. They were equal. Finally, the MSP-50 put its \ \
80-column print width on the line. Unfortunately, the other machine N\
/ offered 136.
What was the other machine? The new Citizen MSP-55.Which \
/ just goes to prove that if you want to be considered one of the best,

you have to be a Citizen in good standing.
For more information call 1-800-556-1234, Ext. 34.In California

call 1-800-441-2345, Ext. 34. _— -
©1987 Citizen America Corpom:tn = CITI Z EN
e St oy g0 are ademarks o Printers that run like clockwork.
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# =, The original AnthroCart

y = compact, mobile and incredibly
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o
®
<
o
®
v

A
«

J 4 »
NEW COLOR!

ANTH

strong. New colors, same
exceptional quality and design.

Save space. Move equipment
around. Trust that it’s all safely
supported. The AnthroCart.

Look for our name.

ROCA

call us: 800-325-3841

’e

World Radio History
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operating language. The code for the
BYTE benchmarks was written in C. The
listing below shows the code for the
benchmark in C and cmForth.

continued

Fibonacci benchmark in c.

¢define NTIMES 100
/*number of times to
compute Fibonacci value*/
#define NUMBER 24
/*biggest one we can
compute with 16 bits*/

main ()
/*compute Fibonacci value*/
{
int i;
unsigned value,
fib():

printf ("Fibonacci (%d
iterations:"”,NTIMES) ;

for (i = 1; 4i,=NTIMES; 1++)
value = fib (NUMBER) ;

printf ("Fibonacci (%d) = %u.

\n”, NUMBER, value) ;

exit (0);

{

unsigned fib (x)
/*compute Fibonacci number
recursively* /
int x;
{
if (x<2)
return (fib(x-1) +
fib (x-2));
else
return fib (x+1) +
fib(x-2));
else
return (1);

{

Fibonacci benchmark in
cmFORTH

100 CONSTANT NTIMES (NUMBER
OF TIMES TO COMPUTE FIB
VALUE)
24 CONSTANT NUM (BIGGEST
ONE WE CAN COMPUTE IN
16 BITS)

: FIB (Ul - u2) RECURSIVE
DUP 2> IF DUP 1 - FIB
SWAP 2 - FIB +

ELSE DROP 1

THEN ;

: FIBTEST (-)
CR NTIMES U.."ITERATIONS:"
O ( MAKE SURE SOMETHING IS
ON STACK)
NTIMES 1 - FOR DROP NUM FIB
NEXT
CR ."Fibonacci
("NUM 2 U.R.")= "U.;
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ese new PCs from Unisys
belong in good hands.Yours.

PW?2 Series 800
16 or 20 MHz, Intel 80386

‘.,, PO L LTS

i
t
s
|

W2 Series 500
2 MHz, Intel 80286

PW2 Series 300
10 MHz, Intel 80286

Meet the Unisys Personal Workstation? connect to Unisys or
Family of personal computers. Powerful
new business machines that run MS-DOS,
XENIX and, when available, the new Microsoft OS/2.
The PW2family offers 80286 and 80386 performance.

High-powered to run your MS-DOS applications today—and

IBM mainframes.

The performance, power
and connectivity your busines:
requires. Backed by the power of Unisys itself. A $9 billion
company with a strong distribution network and
worldwide technical service and support.

Our industry-standard workstations are part of a So call us at 1-800-547-8362, Ext. #70 for more
superior product line that can make you more productive.

move toward advanced future applications of MS OS/Z.

information on workstations that can put some re:l

Like extensive networking and interconnect power in your hands.

products that allow the PW?family to be part

of atoken ring Local Area Network and

Unisys and you.That’s the

power of

The power of 2

© 1987 Unisys Corp.

Unisys Personal Workstation? and PVY2 ar‘egradema_rks of Unisys Corporation “MS,'MS:DOS, XENIX, and Microsoft 08/2 are trademarks of Microsoft Corporation
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OUTSTANDING
SOFTWARE

For IBM PC's and Compatibles
PER PER
15350 $300 gez |

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
[] CAD 3—The PC-Fiow 1.0 computer aided flow-
chart generation program. Color graphics required.

[5] COMM 4a,b,c,d.e—(5 disks) Join the world of
sysops with RBBS Builletin Board System 14.1D. l

| DATABASE 1a,b—(2 disks) File Express 3.8
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 bookkeseping and finance management.

["] GAMES 1—3-D Pacman, Kong, Spacewar, Janit- I
Joe, futuristic Flightmare and more. Color required.
GAMES 2—Qubert, Pango, Centipede, dun- I
geons and dragons style Zoarre, etc. Color req. l
GAMES 3—Blackjack with customizable rules,
Armchair Quarterback (you call plays), and more. I

| GAMES 4—Star Trek, the Castle adventure
game, and the original Colossal Caves Adventure. &5
GAMES 5—The Hack adventure game from the &
universities. Like Rogue, only much richer. %
GAMES 6—Pinball, Othello, Dragons, Sopwith
(fly a Sopwith Camel) and more. Color required. Il

| INFO 1a,b-—(2 disks) Cooking recipes database I
with keyword/ingredient retrieval. Add your own.

MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic I

music recording and playback program.

ORGANIZER 1—DeskTeam, a Sidekick clone,

and the Judy personal calendar program.

PRINTER 1—Resident print control and font

utility, intelligent spooler, banner maker, and more.

SIMULATION 1—Maze making program, MIT's

Life simulation, starfields, etc. Color graphics req.

UTILITIES 1—A collection of invaluable general

purpose DOS utilities. 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

and diagnostic utilities for monitoring your computer. l

NEW RELEASES/UPDATES

| ] BUSINESS 2—Expressgraph business graphics. |
__ Chart your data and find trends. Color graphics req.
I (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
I __ 2D/3D drafting program w/animation. 640K, color.
2] COMM 2a,b-—(2 disks) Procomm 2.42, an excel-
I — lent modem program with terminal emulation.
| EDUCATION 3—PC-Fastype 1.20 typing tutor,
ideal for beginners and advanced students alike.
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
a powerful and user friendly spreadsheet program.
_| GAMES 8—sStriker helicopter attack and Risk, the
I game of world domination. Color required.
I | GAMES 12—Backgammon (play the computer)
and Wheel of Fortune based on the gameshow.
I || GRAPHICS 1--Record and play back screen im-
__ages! Excellent for demo, etc. Color required.
Il (3] GRAPHICS 2a,b,c(3 disks) An excellent 3-D
surface modelting and shading program. Color.
[2] INFO 2a,b—(2 disks) Zip-Phone, national
I __ areacode/prefix to zip-Code cross reference.
[2] LANGUAGE 3a,b—(2 disks) The AB6 3.09
l __ macro assembler and debugger for 8088/86/2865s.
[2] SHELL 4a,b—(2 disks) Automenu and HDM it

™) (o]

|

o] ] O O

N (m|

r.—.D|~\‘
L |

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.
(] UTILITIES 6—Advanced utilties including
___ Mark/Release (remove resident progs w/o reboot!)
l UTILITIES 7—More advanced utilities including
Masterkey (undeletes files from hard disks).
] [2] WORD 1a,b—(2 disks) PC Write 2.71, a powerful
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 1
3673 Enochs Street Shipping $3.00

§ Santa Clara, CA CArestax___ |

I 95051 Total encl. 1

== (408) 737-9000 |

Mon-Fri 7am-9pm, Sat-Sun 8am-5pm
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As you can see, the NC4016 running at
a clock rate four times as slow as a Desk-
pro 386 executes this benchmark nearly
twice as fast. Also, the cmForth imple-
mentation is much more concise and, to
me at least, less cryptic compared to the
C version. And, of course, the word FIB
can be run interactively and used inde-
pendently of FIBTEST.

With this benchmark, the power of
Forth and the NC4016 is directly shown.
Just imagine what can be done with an
NC4016 running at 16 MHz.

Douglas Ross
Goddard Space Flight Center
Greenbelt, MD

File-Transferring Device

Thanks to the publication of a letter to the
editor, written by John MclIntire of the In-
ternational Livestock Centre for Africa
(August, page 16), I am able to provide
Mr. Mcintire with the information he
requires.

Mr. Mclntire wishes to transfer his
files from a Xerox 630 Memorywriter to
a Hewlett-Packard Vectra microcom-
puter. Interpreter Inc. (11455 West Ave.,
Wheatridge, CO 80033, (800) 232-4687)
has developed a device that will transfer
the files to Writepower software, by
Samna, for use on the HP Vectra. I hope
you will publish this information for any-
one else who may need it.

Tom Crosby
Xerox Corp.
Rochester, NY

Chronic Acceleratoritis

I am writing to complain about the speed
of the latest compilers, computers, and—
worst of all—accelerator cards. 1 am a
full-time freelance Macintosh developer,
working in Pascal and 68000 machine
code. What this means is that much of my
time is spent idly watching my compiler
compile, my assembler assemble, or my
linker link.

Things used to be great. I'd set the ma-
chine in motion and then pop downstairs
for a cup of tea. Any reasonable-size pro-
gram, and I’d have time for lunch. I used
to read novels while working. I'd manage
a chapter about every three or four com-
piles on average (admittedly, it made the
narrative of the book somewhat dis-
jointed, but it passed the time). I used to
look forward to those pauses.

But not any more. First, it was faster
compilers. Then faster computers. And
now it’s accelerator cards to accelerate
the faster computers to even faster
speeds. I now set the machine going,
blink, and the damned thing’s sitting
there waiting for me to catch it up. My
work-to-rest ratio is now about 999 to 1.
It used to be more like 2to 1, oreven 1 to

1 on a good day. I can’t even go to the
bathroom while the machine compiles
without hearing an impatient ‘“‘ready
when you are” beep.

Let me give you an example. While de-
veloping Crystal Quest (a shareware
game I’ve put out for a bit of fun), com-
piling, assembling, and linking took
around 25 minutes on my Mac Plus (with
a hard disk drive) using compiler x and
assembler y. That was enough time to
make a cup of tea, feed the cat, eat a sand-
wich, and go to the bathroom. Then I got
a Mac SE and started using Apple’s own
MPW development system. Bad news.
The time was now down to about 4 min-
utes, 30 seconds—only enough time for
the cup of tea.

But then came the crushing blow. I was
stupid enough to ask the company for
whom I am currently doing contract work
for a HyperCharger accelerator card.
Even worse, the company agreed and
bought me one. Why I ever committed
this folly, I’ll never know. The same pro-
cess now takes a little over a minute—not
enough time to get halfway down the
stairs toward the kitchen. I’ve inadver-
tently decreased my rest time by a factor
of more than 20. I'm now too thirsty, too
hungry, and too crippled up with blad-
der-ache to work.

I am seriously considering forming a
developer’s union to ban fast, efficient
compilers, speedy computers, and, above
all, accelerator cards. I am also thinking
of developing and marketing such devel-
opers’ godsends as crippled compilers,
1-MHz 6502 computers that interpret
68000 code from a BASIC program, and
decelerator cards. The decelerator card
would go into the expansion slot of your
computer and keep on pestering the CPU
with useless requests for transfers of mas-
sive amounts of data. It would induce
more wait states than a queue to an airline
check-in desk. Every now and again (or
possibly quite often), it would simply jam
the whole system out of spite and sit there
for a few minutes until it calmed down
and let the CPU have its bus back.

The result would be wonderful. You
could tell the machine to start compiling
and then trot off for a quick skiing holiday
in the Alps. With a really long program,
you might even find enough time to start an
entirely new career in airship recondition-
ing while the machine does a link. You
would end the day feeling fulfilled and
ready to pleasantly relax next to your purr-
ing cat—unquestionably a vast improve-
ment over what has become a race between
my heartbeat and the CPU clock.

I'm sure there must be other devel-
opers out there with the same symptoms
of chronic acceleratoritis. Please write to

continued



PRESENTING THE DIFFERENCE BETWEEN
FAST COMPILING AND FAST PROGRAMMING.

For compiling speed,
you can’t do better than
Let’s C. But to really
speed up programming
you can’t do without the
powerful source level
debugger, csd.

If you want the
power, portability and flex-
ibility of C, start with the
complete compiler, Let’s C.
For utilities, editor, compil-
ing speed and fast, dense
code, Let's Chas it all.

But to get your pro-
grams up and running you

REVIEWERS ARE
RAVING ABOUT
LET’S C AND csd.

“Let’s C is an inex-
pensive, high-quality
programming package...
with all the tools you will
need to create applications.”
—William G. Wong, BYTE,
August 1986.

“The performance and
documentation of the $75
Let's C compiler rival those
of C compilers for the PC
currently being sold for

need more. Because even the fastest compiler
can’t outrun bugs. You need the revolutionary C

$500... highly recommended...”

LIMITED TIME | —Marty Franz, PC TECH JOURNAL, August 1986.

Source Debugger, csd. OFFER “csd is close to the ideal debugging environ-
CUT DEVELOPMENT TIME IN HALF FREE csd ment...a definite aid to learning C and an
WITH csd WITH LET’S G! | indispensable tool for program development.”

—William G. Wong, BYTE, August 1986.

csd lets you bypass the time consuming frus-
trations of debugging-like long dumps and clunky
assembler. With csd, you actually debug in C. You learn
faster because you watch your program run in C. You
finish faster because csd combines the speed of a compiler
with the interactive advantages of an interpreter. The end
result? Development time is sliced in half.

069 ey
LET'S C AND csd FEATURES “’o/,‘f;

 For the IBM-PC and Compatibles
« Not copy protected

Sieve Benchmark
{Compiie ime in seconds)
Let’s C: 2.8 (On 512K 6Mhz IBM-AT)

Let's C:

o Now compiles twice as fast

o |ntegrated edit-compile cycle: edi-
tor automatically points
to errors

 Includes both small and large

memory model Turbo C: 3.89 (As advertised)
« Integrated environment or .

command line interface CSd

o Large and small memory model

» Debug in C source code. nct
assembier

» Monitor variables while

o 8087 sensing and support

» Documentation features new
lexicon format

o MS-DOS object compatible

o New make utility tracing program

o Fast compact code plus register * Does not change program speed
variables Or size

o Full Kernighan & Ritchie C and * Provides separate source, eval-
extensions

o Full UNIX compatibility and
complete libraries

o Many powerful utiities including
make, assembler, archiver, cC one-
step compiling, egrep, pr, tail, wc

* MicroEMACS full screen editor
with source tncluded

o Supported by dozens of third
party libraries

uation, program and history
windows

» On-line help screens

e Can interactively evaluate any
C expression

« Can execute any C function in
your program

» Trace back function

« Ability to set trace points

= Not copy protectec

“This is a powerful and sophisticated debugger built on a
well-designed, ‘serious’ compiler.”
—Jonathon Sachs, Micro/Systems Journal, April, 1986

START TO FINISH, THERE’S NO
BETTER ENVIRONMENT.

Get started with the right C compiler and you'll have
everything you need for development—including source
level debugging. On top of it all, Let’s C and csd are today’s
best values in professional C programming tools. And
most reliable: Mark Williams C compilers have been sold
with DEC, Intel and Wang computers since 1981.

60 DAY MONEY BACK GUARANTEE

Mark Williams gives you a full 60 days to find out just
how good Let's C and ¢sd really are—or your money back.

So if you want more than a fast compiler—if you want
your programs up and running fast, ask for Let's C and
csd. You'll find them at your software dealer’s, in the soft-
ware department of your favorite bookstore, through the
Express Prograin at over 5500 Radio Shacks or you can
order now by calling 1-800-MWC-1700.*

In Winois call, 1-312-472 6659.

Mark
Williams
Company

1430 West Wrightwood, Chicago, lllinois 60614

© 1987 Mark Wilbams Compny
Let's C isa registered trademack of the Mark Williams Company.
UNIX is a trademark of Bell Labs.

MARK WILLIAMS LET'S C AND csd.ONLY $75 EACH.
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me and console me. Tell me that I'm not

the only one. I need the reassurance be-
fore my neurons ignite.

Patrick L. Buckland

Ventnor, Isle of Wight, U.K.

Environment Device Driver
I noticed in the September *Best of BIX”
that some people were wondering about
something I had thought about a long
time ago: a global environment that could
be accessed by different applications
programs.

At one time, I thought such a thing

would be useful for processes that wanted
to return more than just a 1-byte termina-
tion code. To make a long story short, I
finally wrote a character device driver to
implement a logical device called ENV,
which allows any application to access the
*“root” environment as if it were a file.

Because the root environment doesn’t
even exist at the driver’s load time, find-
ing the root environment is tricky. When
initialized, the driver sets a flag that says
that the root environment’s address is
unknown.

When the drive is accessed (after

Find out about VideoShow.

Call 1-800-556-1234, ext. 234.
In Calif., call 1-800-441-2345, ext. 234.

Make the Best Presentation
of Your Career...with VideoShow

Thousands of successful business people already do

@ “VideoShow is by far the most compelling and dynamic
graphics system to come along in quite some time.”—Bill Morell

caders “VideoShow has become our standard for presentations
Digest corporate-wide”—Robert Castellano

CharlesSchwab “We couldn’t possibly have made a presentation of that
quality in such a short time using any other product”—Dawn Lepore

Make your next presentation as professional as the thinking behind it.

General Parametrics

The Leader in Desktop Presentation Products

VideoShaw is a registered trademark of General Parametrics Corporation

COMMAND.COM has loaded), it
checks this flag. If the environment ad-
dress is unknown, the driver goes looking
for it by searching for the COMSPEC=
string. The driver knows that this string is
somewhere after its own ending address
and that the string begins on a paragraph
boundary. Once the root environment is
found, its address is saved and the ad-
dress unknown flag is cleared.

My friends thought it was pretty cute,
and it was a nice first exercise in writing
device drivers for me, but having finally
solved all the problems, I've found that I
don’t have anything really useful to do
with it.

So, if any readers have an interest in
using this environment device driver,
they can give me a call at (714) 544-0790
during business hours (West Coast). I'll
see what I can do about getting them a
copy of the driver.

Steve Barsky
Tustin, CA

Nonsquare Display Devices

In the article “Vector-to-Raster Algo-
rithms” (September), Dick Pountain de-
scribes J. Michener’s algorithm to gener-
ate the points for a circle. This procedure
is very accurate; however, it has a major
shortcoming, in that it doesn’t address
the problem of nonsquare display
devices.

To correct this problem, I first simpli-
fied J. Michener’s algorithm, so that the
Error value calculation was cleaner.
After that, I added “‘scaling factors™ for
the height and width of the display pixels.

Assuming that Radius, CtrX, and
CtrY are values passed to a circle-gener-
ating routine, here is a simpler form of
Michener’s circle algorithm:

X <-- Radius

Y <-- 0

XDelta <~- 2 * x - 1
YDelta <-- 1

Error <-- 0

WHILE (X <=Y)
Plot_8 (CtrX, CtrY, X, Y)

Error <-- Error + YDelta
YDelta <-- YDelta + 2
Y <-- Y + 1

IF (Error >= X) THEN

Error <-- Error - XDelta
XDelta <-- XDelta - 2
X <-= X -1
ENDIF
ENDWHILE

The Error value is here taken to be the
difference between the radius? using inte-
ger points to approximate the circle, and

the radius? of the ideal circle.
To find this difference, the following
table is used to derive some rules about
continued
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INTRODUCING FAST FORWARD;
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER.

No more doodling while your database
goes digging. Or lollygagging while your
spreadsheet loads. Or taking five while your
word processing program takes forever

With Fast Forward, any software runs 2 to
10 times faster

CAN SOFTWARE REALLY
DO THAT TO SOFTWARE?

Fast Forward can. Normally, your com-
puter is constantly going to your disk and
wading through massive amounts of data.

But with Fast Forward, data is retained in
your computer’s internal memory. Which is
incredibly fast. Much faster than hard disks.
Hundreds of times faster than floppies.

FAST FORWARD PERFORMANCE

D With Fast Forward

B without Fast Forward

dBase Il

3.15 minutes
29.6 minutes h

(Test: Add and delete 225 records)

WordStar 3.3

12 seconds
40 seconds k

(Test: Move cursor to end of 46 page document)
Lotus 1-2-3

21 seconds ‘ i
51 seconds

(Test: Load spreadsheet. 8 columns by 962 rows)

All tests done on 640K IBM PC, 20 megabyte hard disk and
floppy drive. 320K RAM allocated to Fast Forward.

Circle 169 on Reader Service Card

THE MORE YOU USE IT,
THE FASTER YOU GO.

Once installed, Fast Forward works invisi-
bly. As you use data, it's automaticaily stored
in your computer’s memory—and instantly
available the next time you need it. Programs
requiring frequent disk access (like dBase III)
will show amazing improvements. And adding
extended memory gives Fast Forward more
room to work. So software runs even faster

PERFORMANCE HAS
A NEW PRICE: $69.95.

You can buy a faster computer. Or an
expensive accelerator board. But if you're ready
to turn on the speed without turning over a bun-
dle of money, ask for Fast Forward. It's from
the Mark Williams Company, makers of quality
software tools since 1976. And it’s available at
your software dealer In the software depart-
ment of your favorite bookstore. Or by calling
1-800-MWC-1700.*
And hurry. Because
it'll be going fast.
*In Tlinois: (312) 472-6659

Mark
[lnu Williams

Company
1430 West Wrightwood
Chicago, lllinois 60614
Fast Forward runs on IBM-PCs and

100% compatibles. Not capy protected.
1987, Mark Williams Chmpany

60-DAY
MONEY-BACK
GUARANTEE

o
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Everex—the #1

ASIC
Technology

Everex, the world leader in graphics
technology, offers a complete line
of advanced graphics adapters for
IBM PC™/XT™/AT® and compatibles.
Application-Specific Integrated Circuits
tASIC) designed and manufactured
by Everex, have led to the quality,
features, price and performance of
these products for your satisfaction.
Choose the graphics adapter to suit
your needs and start enjoying the
Everex experience today.

¢ True VGA on PC/XT/AT and
compatibles

e 256 simultaneous colors from over
256,000

e All 17 VGA modes implemented in
hardware

® Runs VGA, EGA, CGA, MDA and
Hercules® software

e Supports PS/2™, multifrequency,
EGA, CGA, and monochrome
monitors

e 512 x 480 with 256 colors for
video capture

e Special 1280 x 600, and 800 x 600
modes

® 132 column text modes

Micro
Enhancer”

e High resolution EGA

e Compatible with IBM® EGA

¢ AutoMode™ automatic mode
switching

e Extended EGA modes 752 x 410
and 640 x 480

® 132 x 44 and 132 x 25 text modes

* Supports multifrequency, EGA, CGA
and monochrome monitors

e Can run Hercules software on an
EGA monitor

¢ Includes feature adapter and RCA
jacks

* Very attractively priced

EVEREX, EVER for EXcellence, Evergraphics Plus, EVGA, Evergraphics Deluxe, Ultra Graphics, Micro Enbancer, RamFont, AutoMode,
IBM, PC, PC/XT, PC/AT, PS/2, Xunix, and Hercules are trademarks and registered trademarks of their respective companies. ©1987

Everex Systems, Inc. All rights reserved.
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Graphics.

Ultra Graphics

Ultra
Graphics™

» Very high resolution monochrome
graphics adapter

® 1664 x 1200 resolution

¢ Ideal for desktop publishing

¢ Windows driver included

e Perfect for CAD applications

e AutoCad driver included

* Non-interlaced display

e Supports popular high resolution
monitors

e Co-exists with standard video
adapters

,/mna/mlleiE/ilm .

Evergraphics Deluxe

Evergraphics
Deluxe”

» Supports standard monochrome
monitors

» High resolution 1024 x 704 and
1024 x 352 graphics modes

o AutoCAD® drivers included

» Compatible with Hercules RamFont™
modes

» Displays foreign language, scientific,
math characters instantly

» Powerful, easy-to-use font editor

* Over 3,000 characters in RAM
simultaneously

® Runs standard monochrome software
without modification

® 132 x 44 and 132 x 25 text modes

§

Evergraohics Plus

Evergraphics
Plus™

¢ Low-cost monochrome graphics
adapter

e Compatible with Hercules graphics

® Fast scrolling

® 132 x 44 and 132 x 25 text modes

¢ Configurable parallel port

e MDA text compatible

e Xenix® compatible

® Works with standard Monochrome
monitors

5 Va’ﬁ: oy t—"

For mare information or for the name nusl -800-821-0806 EVERE*

of your nearest Everex dealer please call: in Calif‘ '800'821 -0807 48431 Milmont Drive, Fremont, CA 84538
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LETTERS

differences between squares. ceeding Deltas.

Since Y is an ascending value, its Delta

and its X-scale is 2. Going four pixels up
is the same as going six pixels across.

N N2 Delta Ste is between it and the next higher value. This results in the following X and Y
P Because X is a descending value, its Delta  scale tables:
0 0 B B is tt))etween it :nd the next lo:&lar value. In
_ either case, the Step value is always 2. T :
; l ; ) The next step is to allow for nonsquare N X X2  X-Delta X-Step
3 9 5 2 display devices. This is done by “scaling” 0 0 0 _ _
4 16 7 2 the X and Y values so that changes in (X,Y) 1 2 4 4 i
5 25 9 2 offsets reflect the differences in their 2 4 16 12 8
sizes. 3 6 36 20 8
This set of rules applies where Delta is For instance, assume that a display de- 4 8 64 28 8
the difference between (N)? and (N—1)2, vice has pixels that are 1% times taller
and Step is the difference between suc-  than they are wide. Thus, its Y-scale is 3, N Y Y2  Y-Delta Y-Step
0 0 0 = -
1 3 ] ] S
2 6 36 27 18
3 ] 81 45 18
“Mace Utilities 4.0 —_
[ J

From the numbers in these tables, the

BESt Data Recavem formula forthe Step valuescan be seen 0
There is Gets Better”

PC Magazine
et March 31, 1987

Step <--2 X (Scale Factor) X
(Scale Factor)

Using these rules to extend the previous
procedure, the algorithm in the following
listing is derived.

Having developed these algorithms
myself, I hope they are original. If they

continued

VERSION

4.10

XScDh2 <-- XScale / 2
{used for rounding}
YScD2 <-- YScale / 2
{used for rounding}
XScSqr <-- XScale * XScale
{used for the step value}
YScSqr <-- YScale * YScale
{used for the step value}

RECOVERY FEATURES

DIAGNOSE checks any disk for
errors.

REMEDY fixes errors, automatically.
UnDELETE recovers deleted files easily,
automatically.

UnFORMAT recovers from an
accidental format of your hard disk
even when MACE was not installed.

e Floppy UnFORMAT recovers from

accidental format of a floppy disk.

o FORMAT-F floppy formatter. Replaces

DOS FORMAT. includes ‘RESURRECT
option, to revitalize weary disks.

oe" FORMAT-H hard disk formatter

replaces DOS FORMAT. Guaranteed
safe.

To Order Call
800-523-0258

503-488-0224

HOT-ROD FEATURES

Fast UnFRAGMENT quickly reorgan-
izes segmented files for speedier
disk performance.

VCACHE buffers data reads and
writes in regular, expanded or
extended memory for dramatic disk
speedup.

SORTD Directory sort.

S$0ZD Directory path optimizer.
VSCREEN Screen speedup.

VKETTE Diskette caching for floppies.

< dbFIX

Repairs and recovers damaged or
lost DBase files, automatically.
Advanced performance at the
same good price: $99

Paul Mace

SOFTWARE

400 Williamson Way, Ashtand, OR 97520

XMid <-- (CtrX + XScD2) /
XScale {circle center}
YMid <-- (CtrY + YScD2) /

YScale {circle center}

X <-- (Radius + XScD2)
/ XScale
Y <-- 0
XDelta <-- (2 * X - 1)
* XScSqr

YDelta <-- YScSqr
Xstep <-- 2 * XScSsqr
YStep <-- 2 * YScSqr
Error <-- (X * X * XScSqr)

- (Radius * Radius)
TestVal <-- Xdelta / 2
{indicator of diagonal
step required}

WHILE (XDelta >= YDelta)
Plot 4 (XMid, ¥YMid, X, Y)
Error <-- Error +

YDelta

continued
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Upgrade your technology

The software technology available to
programmers of IBM-compatible per-
sonal computers is truly amazing. And
newer, more powerful development
packages appear all the time. But until
now, finding outabout these important

advice.

products has been a difficult and time

consuming task.

FREE Buyer's Guide. The New Pro-

grammer's Connection Buyers
Guide containsindividual des-
criptions of over 500 titles of
programmer's development
software by over 150 manu-
facturers. Each description
covers major product features
as well as any software or
hardware requirements and
version numbers. Inthe boxon
the right are some examples of
the types of descriptions you'll
find in our Buyer's Guide.

No Hidden Charges. The low
discount prices in our Buyer's
Guide are all you pay. We don't
charge extra for domestic UPS
Ground shipping, credit cards,
COD orders, purchase orders,
sales tax (except Ohio) or
special handling (except for
non-Canadian international
orders).

Guarantees. We offer FREE
30-day no-risk return guaran-
tees and 30-day evaluation
periods on most of our
products.

Latest Versions. The products
we carry are the latest versions
and come with the same manu-
facturer's technical support as
if buying direct.

Large Inventory. We have one
of the largest inventories of
programmer’s development
products in the industry. Most
orders are shipped within 24
hours.

The

Programmer

Experience. We've specialized in de-
velopment software for IBM-compatible
personal computers since 1984 and

Noncommissioned Staff. Our courteous
salespeople are always ready to help
you. And if you aren’t sure about your
needs, our knowledgeable technical
people can give you sound, objective

are experienced at providing a full
range of quality products and customer
services.

How to Get Your Copy. There are three

ways for you to receive your FREE
copy of the Programmer’s Connection

Announcing Our
Super
Year-end
SALE

on selected Microsoft
Products
until December 31, 1987

New Version 5.0
Microsoft C
Optimizing Com-
piler 5.0
List $450 Ours $269

Sale Price $259*

The Microsoft C Optimizing Compileris a
high performance, industry- standard C
language development system. It uses
many state-of-the-art optimizing techni-
ques including: in-line code generation;
loop invariant expression removal;
automatic register allocation of variables;
elimination of common subexpressions;
improved constant folding & value
propagation; and efficient ing techni-
ques covered in the documentation. This
extensive package also includes the new
Microsoft QuickC Compiler (see separate
description) that lets you quickly develop
pr?rams with its integrated environment
and extremely fast compilation speeds.
Microsoft Cfeatures: library routines that
implement UNIX tem V and most of
the proposed ANSI standard libraries; ex-
lremol?l fast and optimized code genera-
tion; five memory models incl uding
HUGE; mixed models using NEAR, FAl
and HUGE pointers; huge programs up
to one MB and huge amays larger than
64K; and source and object compatibility
with XENIX. The package also includes
Microsoft CodeView, an advanced source
level debugger that features: support for
overlays created with Microsoft Link; Ex-
panded Memory SpecificationnéEMS)
support; access to source level and sym-
bolic debug information from your
Microsoft C, FORTRAN and MASM
programs; simultaneous view of source
code and assembly; display of local and
global variables and expressions; anima-
tion and single-step; breakpoints and
watchpoints; code and output screens;
display of CPU registers and flags; and
support for keyboard or optional mouse.
Requires 384K memorz. Hard disk
recommended. Version 5.0.

)
New Version 5.0
Microsoft Macro

Assembler
List $150 Ours $93

Sale Price $89*

The Microsoft Macro Assembler (MASM)
is the fastest and most complete as-
sembler development system ever
created. Written in Microsoft C, MASM
assembles programs at blinding speeds.
Make your programs run faster gy linking
assembly language subroutines to your
Microsoft QuickBASIC, C, QuickC,
FORTRAN or Pascal programs. A broad
range of examples in the completely
revised and expanded documentation
makes it easy towrite assembly language
routines, plus template programs are on-
line so all you have to do is plug in your
code and go — MASM takes care of the
interfacing. There is also a complete
reference to the instruction set containing
extensive examples. The Macro As-
sembiler itself has sped up by 25-40% and
the linker has doubled its speed since ver-
sion 4.0. Now there is support for the
80386 and 80387 instruction set.
Microsoft CodeView, the window-
oriented, source-level debugger gives
Y‘ou totai control over debugging. This

ighly acclaimed debugger is ideal for
debugging your assembly language
subrogtglneg cyalled from OuszAgIC.%,
QuickC, Pascal or FORTRAN. Debug
using your original source code and
comments. Waich the value of variables
and expressions change while your
program executes and view registers and

ags.
ﬁquires 256K memory. Version 5.0.
ry

*Plus a Special
Rebate from
Microsoft

Purchase any two of the follow-
ing products before January 31,
1988 and receive an additional
$30 rebate directly from
Microsoft. Or purchase any
three and receive a $50 rebate:
¢ Microsoft COptimizing
Compiler

¢ Microsoft Macro Assembler
o Microsoft QuickC

o Microsoft QuickBASIC

‘sConnection

Buyer's Guide.

Buyer's Guide: 1) Use the reader service
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.

If you haven't yet received
your Programmer’s Connec-
tion Buyer's Guide, act now.
Upgrading your programming
technology could be one of
the wisest and most profitable
decisions you'll ever make.

CALL TOLL FREE
USA: 800-336-1166

Canada: ...... 800-225-1166
Ohio & Alaska

(Collect): .. 216-494-3781
International: 216-494-3781
Telex: .......... 9102406879

Easylink: .......... 62806530

Programmer’s Connection
7249 Whipple Avenue NW
North Canton, OH 44720
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LETTERS

YDelta <-- YDelta +
YStep
Y <--Y + 1
IF (Error > TestVal) THEN
Error <~~ Error - XDelta
XDelta <-- XDelta - XStep
X <-- X -1
TestVal <-- XDelta / 2
ENDIF
ENDWHILE

{Procedure is reversed for
the quadrant’s second half}

Error <~- Negative (Error)
TestVal <-- YDelta / 2

WHILE (X > 0)
Plot_4 (XMid, YMid, X, Y)
Error <«-- Error + XDelta
XDelta <-- XDelta - XStep
X <=-=- X -1
IF (Error > TestVal) THEN

Error <-- Error -
YDelta
YDelta <-- YDelta +
YStep
Y <-- Y + 1
TestVal <-- YDelta / 2
ENDIF
ENDWHILE

are “known” algorithms then I direct
congratulations to the original author(s).
Richard J. Miner

Tempe, AZ

WYSIWYG?
David P. Guest questions WYSIWYG as
the only way of working with desktop
publishing (Letters, September, page
22). Even if having a screen with a next-
to-perfect view of your finished product
is a great help, I much prefer to work in a
context where I can actually see, change,
and delete the control codes that are for-
matting my output.
Tore Simonsen
Ytre Enebakk, Norway

Letter from Laos

John T. Godfrey’s letter, “‘Easy as x”
(Letters, May, page 20), was interesting.
I found it somewhat more instructive
pedagogically to do the iterative approach
to 7 by the following program:

10 A=2

20 FOR K=1 TO 20 : B = SQR(2 -
SQR(4-A*A))

30 PRINT B*27K

40 A=B : NEXT K

Here, A is the length of the chord in any
general arc of a circle of unit radius, and
B is the length of the chord in one half of
the arc. A=2 gives the initial condition of
the arc, the semicircle. K keeps the count
of the successive bisections of the arc;
and the sum of the chord lengths, which
progressively approaches the circumfer-
ence of the circle, is printed.

Running the program on my pocket
computer gives 7 correct to the sixth
place of a decimal in the tenth iteration.
Thereafter, the values printed become er-
ratic—fluctuating above and below x—
presumably, due to errors in the ever-
smaller values of B involving computation
or two square roots. On the nineteenth it-
eration, the value returned (printed) is
suddenly zero. This brings out the limita-
tions in achieving reliable computations
when increasingly small and large (dispa-
rate) numbers are involved.

In the first algorithm in Mr. Godfrey’s
letter, the value of P () to the ninth deci-
mal place remains constant after the sev-
enteenth iteration, as multiplication of
numbers of disparate magnitudes is not
involved.

S. N. Vinze
Vientiane, Laos
continued

Complete
under

99

$299

Complete 68000 and Z80 C Compilers
MS-DOS

C let
*"under UNIX

CALL TODAY

UniWare™C Cross Compilers
generate fully optimized code for
your ROMable applications.

« UniWare C-68000 is for the
68000, 68008, 68010, 68012,
68020 and 68881.

« UniWare C-Z80 is for the Zilog
Z80 and the Hitachi HD-64180.

$295-°395

UniWare™ Cross Assemblers.
Fully relocatable, of course, yet they
can generate listings with absolute
addresses and fully linked object
code, Each assembler comes com-
plete with a linker, librarian, and
utilities. There's plenty of macro
power. And all tools have unlimited
symbol capacity.

30 BYTE * DECEMBER 1987

YOU WON'T FIND A MORE
COMPLETE PACKAGE —

Each compiler comes with a re-
locating macro assembler, type-
checking linker, and all the utilities
you need to put your program into
ROM.

Complete under

MS-DOS

Intel 8086, 80186, 80286

8051, 8048, 8080/5, 8041

Motorola 68000, 68010, 68020, 68HC11,
6809, 6805, 6801, 6800

Hitachi HD64180, 6305, 6301
Zilog 280, 28
Others 6502, 1802, TMS7000, 3870/F8

(312) 971-8170

SOFTWARE DEVELOPMENT SYSTEMS, INC.

3110 Woodcreek Drive
Downers Grove, IL 60515

The above prices include one compiler,
Prices subject to change without notice.

Mainframe Powered CROSS ASSEMBLERS
1495

Complete
under

UNIX

CALL TODAY

(312) 971-8170

SOFTWARE DEVELOPMENT SYSTEMS, INC.

3110 Woodcreek Drive
Downers Grove, IL 60515

The above prices include one assembler.
Prices subject to change without notice.
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Imagine the speed and power of a
100,000 minicomputer in a desktop PC cost-
ing under $7.000. Now imagine all that power
going to waste because the operating svstem
vou chose was never meant to take advan-
tage of a computer this powerful. Tt will
take more than just a “window environ-
ment” or an outdated operating svstem
to unlock the 80386.

It will take PC-MOS/336."

The First 80386 Operating
Svstem. Specifically desigmed for the
30386 computer, PC-MOS/386™ opens
doors. Doors to more memory and
multi-tasking.. Doors to thousands
of DOS programs as well as upcom-

g 80386-specific software, Ity the
wateteay to the latest technology:. ., and
vour networking future.

Memory Management
Without Boards. PC-MOS exploits
the memony management capabilitios
butlt into the 80386, So. up to four
GIGABYTLES of memony are access-
ible to multiple users and to future
80386-specific applications requiring
megabyvtes of memory.

MultiTasking, Multi-

User Support for One, Five or
25 Users. PC-MOS/386 ™ allows
up to 25 mexpensive terminals to be
driven by a smgle 80386 machine.
So the features of the 80386 can be
utilized at every terminal. And it
comes in three versions so you can
upgrade vour system as your com-
pany grows..avithout having to
learn new commands or install
new hardware.

=
=

12)
00,
)

[

TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The

UP TG
25 USERBS.

MADE FOR
THE 80386.

RUNS DOS
PROGRAMS.

MUITI-TASKING

Software Support for Thousands
of DOS Programs. Although PC-MOS 336
totally replaces DOS, it doesn’t make vou
replace vour favorite DOS programs. So vou
can run programs hke Lotus 1-2-3. WordStar,
ABASE L and WordPerteet on the 80386.
Best of alll it uses tamiliar comminds like
DIR and COPY=-s0 vou'll feel comiortable
with our svstem.
The Gateway to Endless
Features. Distinctive characteristios
like file/svstem security, remote aceess.
file/record locking, and built -in color
araphics support for EACH user set
PC-MOS/336™ apart from all previous
operating systems.
Open the Doors to Your
Future TODAY! Call The Software
Link TODAY for more information and
the authorized dealer nearest vou.
PC-NMOS/386™ comes i single, five &
25-user versions starting at 8190.

PC-MOS/386
MODULAR OPERATING SYSTEM
< ' THE SOFTWARE LINK
Developers o LANLa R MUt Lim Advary
3377 Parkway Lane. \tlanta, G Soo0?
Telex 1996117 SWLINK
FAN 101 263-017 4

CALL: 800/ 131-LINK
In Georga: 101 HIS-LINK

OEN Int'l Sales: 104 263-1006
Resellers/VARs: 10] {18 5165

OLEM/Dealer nquiries Inviied

THE SOFTWARE LINK/CANADA « \! |

'
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ire L PEIMOS/386!™ MultiLink®Advanced, and LANLink™ are trademarks of Tle Software Link.

Lotus 1-2-3, WordStar. dBASE 111, & WordPerfect are trademarks of Lotus Development Corp., MlCYDi’l’D. AshtonTate, & WerdPerfect Corp.. respectively Prices and technical specificationssubect to ch:ange.




LETTERS

FIXES

The following lines of code for listing 1,
KAREXI1, in the article ‘“Karmarkar’s
Algorithm” by Andrew M. Rockett and
John C. Stevenson in the September issue
contained mistakes and are herewith pre-
sented in their corrected form.

228 FOR C = 1 TO N: AOQ(C) =
1/N : XNEW(C) = AO0(C)

]
o

334 I +1

357 FORR =1 TO N :
FORC =1 TON :
FOR J =1 TO
K1:B3(R,C)=B3(R,C)
+B2 (R, J) *B(J,C) :
NEXT J:
NEXT C :
NEXT R

388 FOR C=1 TO N : AA = AA +

Michael J. Sorens’ article, ‘‘Program-
ming Insight: Teaching Old Screens New
Tricks,’” in the September issue,
contained incorrectly punctuated Pascal
code fragments.

In each case where a double quotation
mark (") is followed by either an alpha-
betic or numeric character string, which
is in turn followed by a single quotation
mark ('), as in

BrightControl ="[1m';

the correct punctuation would be to use
single quotation marks both before and
after the character string, as in the
following:

BrightControl = "'[1m';

In cases where a double quotation mark
appears by itself, as in

if (ExistingStyle=") then

the correct usage would be two single
quotation marks, as in

if (ExistingStyle = '') then

fragment M on page 131, the word
ScreenImage should read “Screen-
Image.

Reviewer’s Notebook in the October
issue contained errors in the units of data
transfer for the ALR 386/2 Model 40,
Compaq Deskpro 386, and IBM PS/2
Model 80. The correct rates are all in K
bytes per second, not K bits per second.

The October What’s New item on
NeuralWorks (page 45) reported what
was an introductory price of $99. The
price of NeuralWorks is now $495. For
more information, contact NeuralWare
Inc., 103 Buckskin Court, Sewickley, PA
15143, (412) 741-7699.

Kyocera wrote to inform us that “al-
though the review of the F-1010 printer
(October) said ‘there is no provision for
storing the cap,’ there is a place to store
the waste bottle cap—approximately 3
inches to the right of the bottle.”

The telephone number for Canon U.S.A.
Inc. was printed incorrectly in the Octo-
ber issue. The correct telephone number
is (800) 221-2200 (in Utah, (800) 662-

XNEW(C) : NEXT C Additionally, in the final line of code 2500). ®
R::en:;m Checks Printed
% & Signed
(a) Yy
Price, Qty, Part¥ :
Natched '
Transmitted o i 1’ """"" 1
Invoice [ Invni~~ Stamped ¥ : ¥
“oded : oas
Check : pe
(c) . i Accounts
/ Register | Payab]
*. ! ayable
(e) |
[}
[}
1
1
: A/P

Yy
c; call V>

Distribution

81 Great Oaks Blvd., San Jose, CA 95119
1-800/672-3470, ext. 897 California

1-800/538-8157, ext. 897 Outside California
408/629-5044 International

*plus shipping. In California add tax.
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Your Source for This
Season’s Top-Selling
MS-DOS Computer Products

Fall 1987

EPSON LQ-1000 wiTH NEC 1401 Multisync
e 24 Wire Dot Matrix FREE {OR * Multisync RGB
* 180 cps Draft/60 cps NLQ TRAC * 800 x 560 Display

¢ 136 Column, Select Type Il $569 6 Text Switchable $539
No. EPLQ1000 No. NEC1401

HAYES LOTUS 1-2-3 $ QUADRAM

Smartmodem 1200 No. ICLOO1 299 QuadEGA Prosync

¢ 300/1200 Baud External ¢ Free Mouse (limited time)
e Automatic Speed Selection ® 752 x 410 Display

¢ Voice/Data Transmissions ¢ AutoSelect Display Mode

No. HY1200 $289 “ [ No. QU8600P $279
COMPUTER MAIL ORDER

When you want to talk computers.
When you want to talk price.
Call toll-free: 1 800 233-8950.

Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217
CMO. 477 East Third Street, Dept. A112, Williamsport, PA 17701
All major credit cards accepted
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PC-TOO 8MHz XT Systems

BASIC SYSTEM CONFIGURATION:

BASE SYSTEM PRICE: no. capcoron

NEC V-20 CPU, 4.77 - 8 MHz Speed
640K Mother Board Memory

8 10 Expansion Slots

360K Floppy Disk Drive

Floppy Drive Controller

Clock Calendar with Battery Backup

150 Watt Power Supply

Parallel and Serial Ports

IBM Compatible BIOS

100-Key AT-XT Switchable Keyboard
24 Hour Burn-In

Backed by our One Year Warranty

559

With Dual 360K Floppies. No. capcote................. $639.00
With 20 MB Hard Drive and Controller............ $899.00

No. CAPC01-03

PC-TOO 12 MHz XT Systems

BASE SYSTEM PRICE: no. carcizon

NEC V-20 CPU, 12 MHz Speed
640K Mother Board Memory

8 1/0 Expansion Slots

360K Floppy Disk Drive

Floppy Disk Drive Controller

Clock Calendar with Battery Backup
150 Watt Power Supply

IBM Compatible BIOS

4 Half Height Front Storage Slots
100-Key AT-XT Switchable Keyboard
24 Hour Burn-In

Backed by our One Year Warranty

579

With 20 MB Hard Drive and Controlier............ $919.00

No. CAPC12:02

With 20 MB Hard Drive and 40 MB Tape.....$1269.00

No. CAPC12-03

CALL FOR COMPLETE CONFIGURATIONS.

PC-TOO 8 MHz AT Systems

BASE SYSTEM PRICE: no. cas17001

8 MHz 80286 16-Bit Microprocessor

512K Motherboard Memory Expandable to 1 MB
12 1/0 Expansion Slots (6 16-Bit & 6 8-Bit)
Clock Calendar with Battery Backup

1.2 MB Floppy Disk Drive

Hard Disk/Floppy Controller Card

238 Watt Power Supply

Fully Compatible High Speed Bios

84 Key 5151-Type Style Keyboard

Microsoft MS-DOS with GW Basic

5 Half-Height Front Storage Slots (4 exposed)
24 Hour Burn-In

Backed by our One Year Warranty

$99¢

With 20 MB Hard Disk Drive. no casizooz.......... $1299.0
With 40 MB Hard Disk Drive. no casi7o0a........... $1469.0

PC-TOO 10 MHz 0-Wait State System:

BASE SYSTEM PRICE: no casto1.01

10 MHz 80286 16-Bit Microprocessor

512K Motherboard Memory Expandable to 1 MB
12 I/O Expansion Slots (6 16-Bit & 6 8-Bit)
Battery Backed-up/Real-Time Clock

1.2 MB Floppy Disk Drive

Dual Hard Disk/Dual Floppy Controller Card
238 Watt Power Supply

Fully Compatible High Speed BIOS

5 Half-Height Front Storage Slots (4 exposed)
101-Key Enhanced Keyboard

Microsoft MS-DOS with GW-Basic

24-Hour Burn-in

Backed by our One Year Warranty

$139¢

With 20 MB Hard Disk Drive, no. castorca........... $1699.0(
With 40 MB Hard Disk Drive and 40 MB Tape$2149.0(
No. CA5191-03

MONITORS OPTIONAL ON EACH PACKAGE.

FCC APPROVED.
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AST iBM

Premium Model 140 PS/2 Model 50
80386 Processor, 16 MHz * 1.2 MB Floppy Drive * 80286. 10 MHz
1 MB RAM, 1.2 Floppy * FastRAM 516K. 10 MHz * 128K ROM. 1 MB RAM
40 MB Hard Drive * 40MB Fixed Disk Drive e 20 MB Hard Drive

Parallel and Serial Forts $ ¢ 36-Plus EGA Video $ * 1.44 MB 3.5" Disk Drive $
o. casess 4999 .. 2499 . s 2899

|

FOSHIBA NEC NEC

r-1000 Lap Top Multispeed PowerMate Il

+ Fully IBM compatibie ¢ Dual 32" 720K Floppies ¢ 1.2 MB Floppy Drive |

v 512K RAM * 640K RAM, 512K ROM * 640K RAM, 10 MHz ,

+ 720K 3'2'" Disk Drive * Super Twist LCD Screen * 40 M3 Fixed Disk Drive i
1

* 9.54 MHz CMOS V-30 * MS-DOS 3.2 & GW-Basic

o $899 .. s $1399 . weon $2499

Execution.

Did you know that CMO ships 90% of its orders the same or the next day. Our sophisticated
mainframe system enables us to achieve efficiencies that have our competition green with envy. CMO
provides many important customer services including toll-free ordering, toll-free order status and toll-free
customer support. We offer free catalog membership and we don’t require our customers to pay money
to join a club in order to buy from us. We offer alternative methods of shipping to best suit your needs.
For a nominal fee our trained technicians will assemble your system. installing boards, drives and other
options. We will burn your system in and test it so when you recieve it all you need to do is unbox it
and plug it in. Our qualified, courteous sales consultants are ready to serve you. Phone today.

Call toll-free: 1-800-233-8950 i _[o

Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217
Most major credit cards accepted. COMPUTER MAIL ORDER
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NEC
GB-1 Board

* 640 x 480 Display
® 256K Display RAM
¢ Dr. Halo Il Software

*319

No. NECGB1

BOCA
EGA

* 640 x 350 Resolution
¢ 16 Color/64 Palette
* 256K of Video Memory

*149

No. BOEGA

NSI
Smart EGA Plus

* Runs all standards in color
* 800x600 or 640x480 Modes
* Half-Size, supports IBM PS/2 VGA

$289

No. NSI04

EVEREX

Autoswitch Enhancer
* Autoswitch EGA
* 132 Column Operation

¢ Parallel Printer Port

No. EV6578B

Genuine Intel >
Above Board 286

‘ n,rwb--n-u'-"""‘""‘ .

INTEL

Above Board/286

* 512K Expandable to 2 MB

¢ Conventional, Expanded and
Extended Memory

* For AT or XT up to 12.5 MHz

*349

No. IN4020

INTEL
Inboard 386/AT

¢ Converts AT to 386 16 MHz
operation
* Up to 1 MB with 32 bit memory

on board $1399

No. INIB3000

HERCULES

Graphics Card Plus
® 720 x 348 Bit Mapped Graphics
* RAM Font Software Included

* Parallel Port
$199

No. HEGCP

ZUCKERBOARD

Mono Graphics Card
* 720 x 348 Pixel Graphics

¢ Hercules Compatible

* 64K RAM, Parallel Port

$9999

No. HX05

AST
Six Pak Plus

* 64K to 384K Memory
* Clock, Serial, Parallel, Game Port
e SuperPak, SuperDrive Software

129

No. ATS1

SILVER QUADBOARD

m ‘
L J

Advantage
* Up to 3 MB of Memory
* Supports PC-DOS and Xenix

¢ Parallel/Serial Ports
%319

No. ATADV

BOCA
Top Hat

* 6 or 8 MHz Speed
* 128K RAM Top Off
* 1 Year Warranty

$9999

No. BOTH128

BOCA

BocaRam AT

* 16 Bit, Runs to 16 MHz

* 1 MB - 4 MB Memory

* Expanded, Extended, LIM

%279

No. BOAT10

MICRO CHANNEL LINE
50/60 MULTIFUNCTION BOARD

Fn 1M s NEW P 2 Sevinm and Companibles

>

t's another

ZUCKERRSARD

I\ o

QUADRAM QUADRAM ZUCKERBOARD PS/2 EVEREX
Silverboard Model 30 Quadboard 50/60 Multifunction Board RAM 4000

* 0-640K Memory
® 2 Serial, Parallel, Game Clock
* Quadmaster, PolyWindows Software

*119

No. QUSQB

* IBM PS/2 Model 30 compatible
* 256K to 2 MB Memory expansion

* Parallel, Serial Ports
$299

No. QUPS30

No. HX15

* 256K to 3 MB Memory
e Parallel and Serial Ports
* EMS and Diagnostic Software

¥249

¢ IBM PS/2 Model 50 & 60
* Up to 4 MB Memory
* Expanded, Extended, LIM

379

No. EV136
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" PRACTICAL PERIPHERALS

The Complete Communications
* 1200 Baud Y2 Card

¢ Hayes compatible, pulse/tone

e Access & Pop-up software

No. PGMPC +

Smartmodem 12008
Emartcom il

%119

EVEREX

Evercom 920

¢ 300/1200 Baud Half-Size
¢ Bell 103/212A Compatible
* Auto Answer/Auto Dial

$8999

No. EV920

ANCHOR
Volksmodem 12
¢ 300/1200 Baud External
¢ Hayes Compatible

¢ Auto Dial/Auto Answer

38999

No. ANVM12

FIFTH GENERATION

The Logical Connection
¢ Programmable connection board

® 4 Serial, 2 Paraliel in, 2 Parallel out
* Daisy-chainable up to 315 devices

$299

No. ICFI02

HAYES

Smartmodem 1200B

¢ 300/1200 Baud Half-Size

* Hayes Standard “AT" Commands
* Smartcom |l Software included

$289

No. HY1200B

EVEREX

Evercom 24
* 300/1200/2400 Baud Internal

¢ Half/Full-Duplex
$199

* Bell 212 & CCIMT

No. EV940

ANCHOR
Lightening 24

* 300/1200/2400 Baud External
¢ Battery Backed-up Memory

* Auto Answer/Originate
$299

No. AN16

IDEA 5251

Terminal Emulation
* Local Twinax Communication
* IBM 34/36/38 Compatible
* Printer Support, Hot Key

*579

No. IES251

|

'HAYES

Smartmodem 2400
¢ 300/1200/2400 Baud External
* Non-Volatile Memory
* Stored Number Dial

No. HY2400

%439

“ZUCKERBOARD

The Nude Modem
* 1200 Baud Half Size
¢ Fully Hayes Compatible

+ PC Talk Il Software
No. HX12 $8599

U.S. ROBOTICS
Direct 2400 PC

¢ 300/1200/2400 Baud Internal
* Carrier detect override
* Audio phone line monitor

*189

No. UR2400

) a ] ]
Competitive Pricing.
Did you know that CMO will meet or beat any legitimate competitive price. That’s why our client list

keeps growing. More and more people are discovering that CMO can save them a lot of money. Just
call our toll-free number with your best price and allow one of our courteous and knowledgeable

consultants to beat the price—and save you money.

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

Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217

Most major credit cards accepted.

(-
DCA
IRMA Board 2.2

¢ Native Mode Coaxial Link
* IBM 3270 Controller Compatible

* SNA/SDLC or BSC
$799

No. IRMA2

CMO

COMPUTER MALL ORDER




l

- essss—————— = — - — —— — —
| PANASONIC KX-P1080-II PANASONIC KX-P1091-Il NEC P760 Pinwriter
* 144 cps Dot Matrix * 194 CPS Dot Matrix * 24-Wire Print Head
¢ 9-Pin Print Head ® 9-Pin Print Head * 216 cps Draft/65 cps NLQ
e 80 Column Carriage ¢ IBM Pro Printer Emulation ¢ 136 Column Carriage
No. PA1080 ’ $ 1 79 No. PA1091 $ 1 89 No. NEP760 $629

L R, -

BROTHER M-1509 Dot Matrix " BROTHER 2024L 24 Wire

* 180 CPS Draft/45 CPS NLQ e 40 CPS, 136 Columns e 160 CPS Draft/96 CPS NLQ

¢ Auto Paper Loading e 2 Color Printing $ * 136 Column/F272 Condensed $

¢ Friction and Pin Feed * Friction and Forms Tractor e Tractor and Friction Feed

No. BRM1509 $389 No. BRHR40 589 No. BRL2024 599
{ - = - =T j I |

OKIDATA ML-192 Plus OKIDATA ML-193 Plus OKIDATA ML-293

¢ 9 Pin Dot-Matrix e 200 CPS Draft, 40 CPS NLQ ¢ Dual 9 Pin Dot-Matrix

* 200 cps Draft40 cps NLQ e 8K Print Buffer e 240 CPIS Drafté:(O% CfF;S NLQ $

¢ 80 column, 8K Buffer * 9 Wire, 132 Column e 136 column, uffer

No. OK152 3329 o $479 o 539

TOSHIBA P321SL TOSHIBA P351-II CITIZEN Premier 35
® 24 Wire Print Head e 24 Wire Print Head ¢ 35 cps Daisywheel
* 216/180/72 cps * 288 cps Draft/100 cps NLQ ¢ Built-in clock/calendar display

¢ Character font cartridges * 136 column e Error messages in English
No. TB321SL $529 No. TB351S $889 No. CZMSP35g $489



bSON FX-86E 'EPSON FX-286E EPSON EX-1000

240 cps Draft/40 cps NLQ » 240 cps Draft/40 cps NLQ ¢ 9 Pin Dot Matrix
19 Wire Dot Matrix Sanel » 132 Column, 8K Buffer $ e 300 CPS Draft/50 CPS NLQ
Selectype Control Pane « Friction/Tractor Feed e 132 Column, 8K Buffer
EPFX86E $349 No. EPFX286E 499 No. EPEX1000 $499

TAR MICRONICS NX-10 STAR MICRONICS NX-15 C.ITOH 315XP

120 cps Draft/30 cos NLQ e 120 CPS Draft, /50 CPS NLQ * 300 cps praft/SQ cps NLQ

5K Buffer, 80 column * 5K Buffer, 132 Column . :BS';A/%rnage Wldthbl $

Friction and Tractar Feed » Friction & Tractor Feed ® son compatible

0. SGNX10 $ 1 59 No. SGNX15 $3 1 9 No. TE315XP 549

S

s — ol | S—

EWLETT-PACKARD Laserjet Il SHARP FO-210 Facsimile CANON PC-25 Personal Copier
8 pages per minute e Half-tone Transmission * 8 copies per minute
512K Standard Memory « Automatic Contrast Adjustment ¢ Wait {ime 20 seconds

of?a'_ri(anlIzcaa:IM&:1 3\8-232C/422 Serial § 1 799 Lf‘gﬁ.?ggﬁodia""g for 87 #s ¢ 1 399 ;lo(.:ocpc):/zzize up to 356x216 mm $899

Selection.

Did you know that CMO carries over 3,000 products including the best respected names in the industry. |
Representing over 200 manufacturers, our $8 million inventory is housed in over 60,000 sq. ft. of space.
Because of our large inventory, we are able to provide our customers with tremendous options and
selections from which to choose. Also, our trained consultants offer free consultation and will be happy

to help design and configure your system to fit your needs and budget.

Call toll-free: 1-800-233-8950 K | [ ]
Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217 | “
Most major credit cards accepted. COMPUTER MAL ORDER



“MOUNTAIN
Drivecard

* 20 Meg, No. MB20 $4'99
¢ 30 Meg, No. MB30 $589
« 50 Meg, No. MBs0 ~ $699

MOUNTAIN
Beta Drive

¢ 5% Bemoulli Technology
e 20 MB Removable Cartridge

¢ Unlimited Storage
$1299

No. MB9029

MOUNTAIN
Dual 20 MB External

¢ Bernoulli Technology
¢ Dual 20 MB Cartridges
¢ Requires PC2 Controller

$1799

No. MBB4174

PC-TOO

Datasave 4000

¢ 40 MB Formatted capacity

¢ 32" Pocket Size Cartridges, DC20(
¢ Uses existing floppy controller

$34¢

No. MBPC5685

CMmS

Drive Plus 21

¢ 21 MB Expansion Card
s 3%2" Rigid Disks

s 5 MBysec. Transfer Rate

%329

No. CH20DP

CMS
T-160 Back Up

* 60 MB on single cartridge
s Streaming or File-by-File
« Complete with controlier

$599

No. CH60BE

IOMEGA

The Bernoulli Box
¢ Uses 2 20 MB Cartridges
s Performs, Expands

¢ Reliable, Transportable

$1899

No. IMB40

EVEREX

Excel-Stream 60
¢ 60 MB Cassette Back-up
¢ Backs up 5 MB per minute

¢ Built-in Formatter
$74¢

No. EVE60E

SEAGATE

20 MB Hard Drive Kit
e Seagate ST-225 Drive

¢ Hard Drive Controller

¢ Mounting Hardware

¥339

No. SA225C

SEAGATE

30 MB Hard Drive Kit
s Seagate ST-238 Drive

e RLL Controller Card

® Mounting Hardware

¥389

No. SA238C

IRWIN

10 MB Tape Drive
* 10 MB Formatted Capacity
* 8 Minute Back-up Time

* Half-height Internal
%249

No. IW110D

IRWIN

20 MB Tape Subsysten
¢ 20 MB Tape Capacity

¢ Interface Cable Kit Included

s 250 Kb Data Transfer Rate

$43¢

No. IW420XT

RACORE

Jr. Expansion Chassis
* Provides 360K Disk Drive

¢ Clock/Calendar and DMA

* Paralle! Port and Expansion

%329

No. RR1501

MINISCRIBE
6053 44 MB Drive

* 446 MB Hard Drive
s 28 MS Full Height
* 5 Mbits/sec. transfer

%679

No. SA6053

SABA Handscan

* Reads Words and Numbers

» Exports to spreadsheets, word
processors and data bases

* Works with Lotus 1-2-3, Multimate
Wordperfect, dBase & R:Base

%469

No. ICSA1000

POLAROID

Pallette Plus

* Computer Image Recorder
¢ 35mm and 3x4 Film Unit

e 8 Pallette Software included

$239¢

No. POO1P
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:ADING EDGE AMDEK AMDEK AMDEK

lodel-D Monitor Video 410 Series Monochromatic 432 Monitor/732

12" TTL Green Screen « 12" TTL Amber, Green, White * PS/2 MCGA & VGA Compatible ¢ Palette of 256,000 colors
IBM Compatible « Up to 960 lines ¢ 640 x 480 Pixel Resolution * 12" Etched Glass, Non-Glare
Ergonomic Design ¢ Flat non-glare screen e 31.48 KHz Scan Frequency ¢ 640 x 480 MCGA Compatible

L. LEG $69 .N.o. AM410A, G, or W_$ 1_5_9 -No. AM43_2 - _$ 1 79 No. AMC732 $__479

AGNAVOX MAGANAVOX ~ MAGNAVOX ZENITH

562 RGB/Composite RGB Monitor 80 Professional 8CM873 ZVM-Composite
13" Dark Bulb Screen * 14" RGB/Composite ¢ Multimode text/graphics e 12" TTL Composite
600 x 240 Pixel Resolution s 640 x 240 Disolay * 926 x 580 display * 25 x 80 lines

Green Text Display Switch ¢ Dark Glass CRT * 15 KHz to 34KHz * Anti-Glare Screen

. NAP8562 $249 No. NAP515 $289_ No. NAP873 $499 :g 5521‘2238 $9999

-

1OMPSON NEC ' PRINCETON PRINCETON
lodel 4120 Multisync Plus 1 MAX-12 HX-12E

14" RGB/Comp/Analog ¢ 15" Flattened CRT Ew * e 12" Amber TTL * 12" Color RGB
560 x 240 Pixel Resolution s 960 x 720 Resolution N e 720 x 350 Display * 640 x 350 Display
.51 Dot Pitch, 12 MHz e 3-Way Text Switch ¢ 16 Shades ¢ EGA Compatible

1 TPC41€0 $249 No. NEC1501 $ 1 199 No. PNM12E ) $ 139 No. PN12E $46?

Dependability.

Did you know that CMO is one of the oldest direct marketers of computers in the country. We are also
one of the largest—serving more than 350,000 customers. Our list of satisfied customers include
over 75% of the Fortune 1000 companies. Also, many schools and universities, as well as many
small businesses and individuals have come to depend on CMO for their computer related needs.

Call toll-free: 1-800-233-8950  (of [« }J

Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217
Most major credit cards accepted. COMPUTER MAL ORDER




{RASE 111 PLLS

W P swingg Sofnare

Word Perfect

L [ | [ || | N—
Tl 5399 et og TEETY 439 fusek  sgg
No. ICSS01

R:Base Multimate o MicroSoft Micropro

System V ] M Professional 4.0
N0¥ICMH04 $449 NAodu‘éa%?ge $299 No.olng!g)Z $ 1 29 w/gen. Ledg., No. EJMP03$23
B | .

UTILITIES

@ S

L o —
Alifc saver for your data. J

—= - | , | -
Crosstalk XVI $8999 Logitech Serial Mouse Norton Utilities $5 499 PFS:

No. ICMFo1 No. ICNCO1 First Choice C
No. ICPF10 99

Copy l PC _$2 499 Xerox ’ PFS: Professional Microsoft o
No. ICCPO1 i Word 3.1
tows  sggg Wi s119 Wewdi  sp3

|

n
B
DAC:_Eas} Nantucket Borland

Managing Your

wodh  $119 fummte s4qe Cimer  s3gQ  TumoBasic $649‘
R ] e ——— o




IAXELL Double & Hi Density MAXELL Data Tape ALLSOP Diskette Holders SONY 32" & 5% Diskettes

5% DS/DD 10 Pack No MXxD2 ~ $8.99  DC300A, No. MXMC4500 $21.99 31, Hoids 30 No. ARDF30M $9.99 . 31" DS/OD 10 Pack No. SCMFD2$19.99
+ 5% HiDens 10 Pack No MXD2HD$18.99 ~ DCB00A, No. MXMCB00AG :fg'gg 5%" Holds 60 No. ARDF6U) $9.99 . 54" DSIDD 10 Pack No. SCMD2 $9.49

DC2000, No. MXMC2050

S| e —
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KALAMAR Teakwood File Cabinets
* Holds 45 312" Disks No. Clas2 $14.99
« Holds 50 5%" Disks No. C454 $17.99

* Arm rotates 360°
No. CUTV

39999

KEYTRONICS
KB-5151 Keyboard
No. KT5151

KENSINGTON
MasterPiece Plus
No. KEMO08

$109

$159

AMERICAN POWZR
$399

S r e =
CURTIS Surge Protectors CURTIS Tool Kit
No. CUSP1P, Diamond + $49.99

No. CUSPF2P, Ruby + $69.99

330 Watt UPS
No. AJ330XT

$2299

1]

No. CUTK1

-

— —
DATASHIELD Turbo 350 SPS
5100, No. DZS02

$449 585, No. DZS03
CMO. Policies and particulars.
Next day shipping on all in-stock items. ® Free technical support from our own factory-trained staff. e Toll-free
order inquiry. ® No surcharge on VISA or MasterCard orders. ® Credit cards will not be charged until the order is
shipped. ¢ No limit and no deposit on COD orders. ¢ No sales tax on orders shipped outside PA. ¢ No waiting
period for cashier’s checks. SHIPPING. Add 3% (minimum $7.00) shipping and handling on all orders. Larger

shipments may require additional charges. ® Returned items may be subject to a restocking fee. ¢ All items
subject to zvailability and price changes. Educational Institutions call toll-free 1-800-221-4283.

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

Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217 . )
Most major credit cards accepted.

e —— —
HEWLETT PACKARD HP-18C INTEL Math Co-Processors

Business Consultant $ No. IN8087 PC $129.00
No. HP18C 1 39 No. IN80287 AT $179.00

DATASHIELD Surge Protectors

$79.99
$69.99

No. DZ05




SPECIALS

U.S. ROBOTICS
Direct 1200 Modem

e 300/1200 Baud Internal
¢ Hayes Compatible
s Carrier Detect Override

39999

No. UR1200

IMsl

Optimouse

e 3 Button

¢ MicroSoft compatible

e Dr. Halo |l software included

3899

No. ICIM04

" KENSINGTON MICROWARE
Print Muffler 80

* Stores 80 column printers
¢ Great for office environment
e Also available in 136 column

$359

No. KEM09

|
LOTUS
1-2-3 Upgrade

* Version 2.01 Full Set of Six Disks
e Full Spreadsheet Data Base
¢ Lotus users dream

No. ICL0O20

MAGNAVOX
PC-Monitor 80
e 12" TTL Amber Display
* 1000 Lines (center)
e Dark Glass CRT

No. NAP623

'PC-TOO
Datasave 40 MB

¢ Easily moved from system to system
e DC2000 Cartridges
e Uses Computer Power Supply

No. MBPC5687

ol (

$229

3899

%479

VIDEO SEVEN
VEGA Deluxe

e 752 x 410 Display
e EGA, CGA, MGA, HGC
* 256K-DRAM Screen Buffer

No. VSEGAD

QUADRAM ]
Quadboard

e 256K Memory with clock
* Parallel and Serial Ports
¢ Print Spooling Software

37908

No. QU1

'SEAGATE ST-251
40 MB Hard Drive
40 MB Half Height
e 40 MS Average Access
¢ Uses only 13 Watts Power

$429

No. SA251

COMPUTER MAIL ORDER

When you want to talk computers.

When you want to talk price.

Call toll-free: 1 800 233-8950.

Outside the U.S.A. 717-327-9575 Telex 5106017898 Fax No. 717-327-1217
CMO. 477 East Third Street, Dept. A112, Williamsport, PA 17701
All major credit cards accepted



CHAOS MANOR MAIL

Conducted by Jerry Pournelle

Now, an Atari Defense
Dear Jerry,

I don’t want to start another fight. But I
felt I had to respond to Ali Ozer’s letter
regarding the Amiga and Atari operating
systems (Chaos Manor Mail, September,
page 32). Mr. Ozer is woefully unin-
formed, as are many people, about the
design of the Atari operating system. He
appears to conclude that there is no good
reason for the ease with which programs
can be ported from MS-DOS to the ST,
other than the fact that the ST is a primi-
tive device that avoids the subtleties of a
multitasking OS.

The fact is, several significant features
of the ST promote porting from the IBM
PC environment. The floppy disk for-
mat, file structure, and directory organi-
zation are virtually identical to that of
MS-DOS, right down to the file-alloca-
tion tables (they are file-compatible out
of the box, and full media compatibility is
easily achieved). The high-level GEM-
DOS calls have the same identification
numbers as their MS-DOS counterparts.
The keyboards have most of the same key
codes. Finally, the GEM implementation
provides a particularly familiar environ-
ment for programmers who have used it
on the IBM PC.

Back to multitasking for a moment.
The ST does indeed have a time-slicing
event manager. This is what allows me to
have desk accessories such as text edi-
tors, terminal emulators, and alarm
clocks available while I work on my
spreadsheet concurrently—to say nothing
of background tasks such as print spool-
ing, smart-caching, and timed backups.

Is this “true” multitasking? No. The
event manager is passive, not active, and
it relies on the polite behavior of the vari-
ous programs. And desk accessories are
fundamentally, although not function-
ally, different than applications pro-
grams. Theoretically, I suppose you
could download a YMODEM batch in
one task, compile and link a megabyte of
source code in another, and play chess in
the foreground, provided the programs
were all well behaved. Unfortunately,
many are not—a problem not unique to
the ST.

In any case, the facilities for time-
slicing on the ST are significant and,
from a programmer’s point of view, easy
to manage. The ST exceeds the Macin-

tosh in this one regard, and I hardly con-
sider the Mac’s OS to be primitive.
Somehow, I think it will be a while before
0S/2 gets out the door. But if multitask-
ing is sorely needed, several alternative
OS packages are available for the ST,
some of which even support multiple ter-
minals (e.g., Unix emulators, OS/9, and
Micro-RTX). In summary, a program-
mer has no more business polling the
keyboard in a loop on the ST than he or
she does on the Amiga.

As to the 40-folder limitation, that sub-
ject has been beaten to death. This is a
bug in the OS, hardly a design feature.
The problem is in the number of folders
accessed since boot-up; due to a garbage-
collection strike in a sandwiched buffer,
saturation can occur. I have about 70
folders on my hard disk, and I have never
experienced the problem. But if I do, sev-
eral public domain patches are available
that cure the problem. I doubt if anyone
would claim that the Amiga OS is bug-
free, so we all just move on.

I agree wholeheartedly with Mr. Ozer
that programmers need to invest more ef-
fort in writing applications that adapt to
their environment, rather than the other
way around. As operating systems become
smarter, it will be easier for programmers
to let them be the boss. For now, MS-DOS
isn’t there; even the Amiga isn’t there. But
the Mac, the ST, and the Amiga are all
steps in the right direction.

Paul B. Loux
Denver, CO

You aren’t starting a fight, and you 've
said it better than I could. —Jerry

More on Mac Clones
Dear Jerry,

I was intrigued by the letter in your
August column from Richard H. Good-
year (page 268) and his observation of the
lack of a Macintosh clone on the market.
His letter implied that business people
have a personal dislike for the Macintosh
computer and that this was the reason for
the lack of a clone. This line of reasoning
is faulty at best, and it perpetuates the
misguided stereotype of the selfish busi-
ness persona.

The Macintosh has several unique
characteristics that make it much more
difficult to replicate than the IBM line of

continued

Circle 3on Reqder Service Card

The fastest

Modula-2

software development system

for

\\/AMGA $199

Extremely.fastsingle-pass compfler, mtegrated intothe
Amiga Workbench, full” support for documented func-
tions (Intuition, Exee, Graphics, etc.), double-precision
numeric types, including FFP, produces optimised
machine code, links in just a few seconds! The com-
prehensive development system contains an editor,
compiler, linker, library modules (Standard & Amiga lib-
raries), manual and introductory Modula-2 book.

Minimum guration: 512K, 1 drive.
Demon s 5

the IBMPCfange & compatibles $ 99

gvelop your Modula-2 programs in a
¥ environment, where all the tools are
peed and efficiency:

edipditor

~ increme piler—~much faster than a conventio-
nat compll

~ fast linker: duces stand-alone executable pro-
grams

— library m modules are compact and ergono-
mically

@ 8087 maths co-processor, REAL

arithmetic es 1o 15 digits accuracy and easy
access | to

operating envirol

to the full B40K°DOS memory. No other software de-

i has as many tools and toolboxes as

$249
$ 79
$ 5

velopment systg
M2sDS, o

One of the fastest compilers in the world (single-pass,
36000 lines/minute), full 32 bit arithmetic, separate
compilation of modules with all the benefits of Modula-
2 (version control, type checking between modules,
etc.), interface to Assembler and Fortran, support of
project libraries, produces high efficient native code (in-
cluding arithmetic checks) for linker and loader.

Annual contract for support $ 1850

All these products with full support are available

from

INTERFACE
TECHNOLOGIES

3336 Richmond, Suite 323
Houston, Tx 77098-9990 (713) 523 8422

Dealer inquries welcome
e ———————
2 A. + L. Meier-Vogt (USA)
Im Spaten 23
CH-8906 Bonstetten/ZH

Switzerland
Tel. (41) (1) 700 30 37

E-Mail: APLUSL@komsys.ifi.ethz.ch (UUCP)
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CHAOS MANOR MAIL

personal computers. The first and most
obvious of these is the graphic interface
incorporated into the firmware of the de-
sign. This covers several points, from the
strict copyright of source code to the
visual design of the interface itself. I
don 't know how large a firm Phoenix is,
but on a comparable scale it would take a
Microsoft- or Lotus-size software house
to provide the necessary resources for
such a venture.

In terms of firmware replication,
Apple offers several levels of service
more than IBM does. Both systems pro-
vide the BIOS type of functions to pro-
vide basic control of the hardware. How-
ever, Apple provides an additional set of
interface routines—the Toolbox manag-
ers—to standardize the operating charac-
teristics of all hardware and to standard-
ize the visual interface.

A clone maker must provide for an in-
terface that could take a similar piece of
hardware and drive it in a way that would
make the applications and data function
from a low-level read and write perspec-
tive; provide a graphic interface to con-
trol these functions in a comparable fash-
ion; and provide an interface that, while
functionally compatible, would not vio-
late the implied visual copyright the
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courts have said exists.

The hardware of the Macintosh also
provides a challenge to the clone maker.
The drive controller is a descendant of
the Integrated Woz Machine provided in
the Apple II systems. Since Apple won’t
provide the license for this to third par-
ties, it must be emulated either in soft-
ware, through other hardware logic, or
both. The 800K-byte floppy disk drive
specifications could probably be created
from available components, as could the
60-hertz screen, although these are not
readily available. So, unless very large
quantities could be assured, the OEM
would probably be paying premium
prices for initial quantities.

All of this points to the fact that at the
moment it is probably too costly to design
and market a Macintosh clone. The IBM
machines provided that marketing oppor-
tunity through IBM’s policy of maintain-
ing a high-cost, high-image, high-contact
focus on its customers. That market saw
the development of several BIOS struc-
tures of compatible nature and the devel-
opment of intelligent consumers who did
not want the blanket service IBM was
providing.

It appears that the general market likes
the Macintosh, since Apple sells enough

of them, so it is not as if a clone would not
be appreciated. However, if the Macin-
toshes were overpriced, then, in all likeli-
hood, clones would have been created al-
ready. Apple provides a moderate
amount of service, but the Macintosh
does not require the intense handholding
that an IBM PC-style machine does. The
interface acts as a buffer against the tech-
nology that sends the beginner into
shock. Therefore, Apple’s price reflects
more directly the cost of the technology
in the box, and less the support compo-
nents outside the box.

Many other reasons and supporting
facts surround this issue. The point is, it
is not impossible to create a Macintosh
clone—just that, for the moment, it is im-
probable. The business people have made
a decision not on personal prejudice, but
on a good amount of common sense.

Thomas J. Esser
Menomonee Falls, Wi

I’'m not sure that flogging heck out of
the CPU chip by making it do the display
and the disk control is all that great a no-
tion in this era of inexpensive chips, espe-
cially if you then sell the machine for a lot
of money, as Apple did with the Mac, but
I see your point. —Jerry @



nnouncing - the database
development system that
you designed. .

> T

C PROGRAMMERS-
We asked what vou
wanted in a database
development system and
we built it!
db_VISTA III™ is the database development system for
programmers who want powerful, high performance

DBMS cugabilitics ... and ig anv environment. Bascd on
the network database model and the B-tree indexing

method, db__VISTA III gives you the most powerful and
efficient system for data organization and access. From
simple file management to complex database structures
with millions of records. db_VISTA III runs on most
computers and operating systems like MS-DOS. UNIX,
VAX/VMS and OS8/2. It's written in C and the complete
source code is available, so your application perfor-
mance and portabiiity are guaranteed! With db_VISTA
111 you can build applications for single-user microcom-
puters to multi-user LANs, up to minis and ¢ven main-
frames.

The db_VISTA III™ Database Development System

n db_VISTA™: The High Performance DBMS

The major features include: ® A runtime library of over 100 functions.

Atl components feature royalty-free run-time distribution, source code
availability and our commitment to customer service. That's why corporations
like ARCO, AT&T, Hewlett-Packard, IBM, Northwestern Mutnal Life, UNISYS
and others use our products.

Multi-user support for LANs and multi-user ® Operating systems: MS DOS. UNIX V,
computers. XENIX, VMS, 0O8/2
Multiple daabase access. C Compilers: Lattice, Microsoft, [BM.

Fiie and record locking. Aztec, Computer Innovations, Turbo C.
Automatic database recovery. XENIX, and UNIX.

Transaction processing and logging. * LAN systems: LifeNet, MetWare, PC Net-
Timestamping. work, 3Com, SCO XENIX-NET, other NET
Database consistency check utility. BI1OS compatible MS-DOS netwaorks.

Fast access methods based on the network

daubase mode! and B-tree indexing. Uses [} db_QUERY:™ The SQL-based Query.
both direct “'set’ relations and B-tree in- * Provides relational view of db_VISTA
dexing independently for design flexibillty applications

and performance. Structured Query Language

An casy-to-use interactive database access ¢ C linkable.

utility. Predefine query procedures or run ad-hoc
File transfer utilities for importing/export- queries “'on the fly .

ing ASCH text and dBASE 1i/11i files.

A Database Definition Language patterned db_REVISE™: The Database

after C. Restructure Program.
Virtual memory disk caching for fast ® Redesign your datadase easily.
databasc access. o Converts all existing data 10 revised design

[

RAIMA’'S COMMITMENT TO YOU: No Rovalties, Source
Code Availability, 60 davs FREE Technical Support and
our 30-day Moncv-Back Guarantee. Extended services
available include: Application Development, Product
Development, Professional Consulting, Training Classes
and Extended Application Development Support.

HOW TO ORDER: Purchase only those components
yvou need. Start out with Single-user for MS-DOS then
add components. upgrade ... or purchase Multi-user
with Source for the entire db_VISTA 111 System.

It's easy... call toll-free today!
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3 E redundancy. Your applications

L run faster and more efficiently!

db__VISTA IIT™ Database
Development System

db VISTA IR~ §595 - 3960
db_QUERY $595 - 3960
db_REVISE $595 - 3960
db_VISTA' File Manager Starts ac $195

We'll answer vour questions, help
determine vour needs and get you started.

CALL TODAY! __
@ 1-800-db-RAIMA @
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ASK BYTE

Once More Through the Sieve
Dear Steve,

In the May 1986 *“Ask BYTE,"” James
L. Barnett asked you whether the Sieve of
Eratosthenes is “some classic mathemat-
ical joke.” You responded with the cor-
rect reference to Donald E. Knuth’s
book, The Art of Computer Program-
ming, Volume 2: Semi-Numerical Algo-
rithms (Addison-Wesley, 1969). How-
ever, Mr. Barnett is right. The Sieve of
Eratosthenes benchmark is an erroneous
implementation of the algorithm for
counting prime numbers from 2 to n.

Let p(n) denote the number of primes
from 2 to n. Please compare: p(10)=4
and p(100)=25, and not 8 and 45, re-
spectively, as provided by the published
Sieve benchmarks. I suggest that the
Sieve of Eratosthenes benchmark should
be changed to the mathematically correct
version, to have Eratosthenes and other
mathematicians on your side.

Listing 1, a correct version of the Sieve
of Eratosthenes, is written in Turbo Pas-
cal. This program is interactive, but I've
kept input error-trapping features to a
minimum. It computes p(n) for n from 2
to MaxInt-1 = 32766. The comparison of
p(n) to n/in(n) at the end of the program
refers to'a well-known theorem in num-
ber theory: that p(n)/(n/in(n)) ap-
proaches [ as n approaches infinity.

Rastislav Telgarsky
Dept. of Mathematics
University of Texas
El Paso, TX

BYTE's first article on the Sieve of
Eratosthenes, by Jim Gilbreath, ap-
peared in the September 1981 issue. An-
other article, “Eratosthenes Revisited:
Once More through the Sieve,” by Jim
and Gary Gilbreath, appeared in the Jan-
uary 1983 issue.

The Gilbreath version of the Sieve,

Conducted by Steve Ciarcia

which has been used as a benchmark pro-
gram by several magazines—including
BYTE—appears to be almost exactly
what Knuth had in mind in the exercise
and short.description of the answer in his
book. The main difference is that both
your and Gilbreath’s programs do more
counting than necessary to identify all
the primes within the given range. It is
necessary to flag multiples of primes only
up to sqrt(Nmax). The additional count-
ing is a result of the desire to identify and
count all the primes in one pass rather
than make one pass to set the flags and
another to count them.

Some confusion seems to exist over
what Gilbreath’s program counts; it is
not as obvious as in your more straight-
forward program. “Once More through
the Sieve” explains the operation of this
algorithm quite well, but I have written a
program in Microsoft QuickBASIC (see
listing 2) that shows a direct comparison
between your proposed implementation
and Gilbreath’s implementation. I think
you will agree that they both accomplish
the same thing by slightly different paths.

First, the principle that Eratosthenes
developed, as implemented in your pro-
gram, is that if you begin with the first
prime after 1, you can find all primes by
eliminating all multiples of each remain-
ing number in turn. So, after eliminating
all multiples of 2, the next number is 3;
after eliminating all multiples of 3, the
next number is 5, and so on. You continue
until all nonprimes up to the desired limit
have been eliminated. I have modified
your algorithm to save the primes in an
array and included it as the second half of
listing 2. This allows direct comparison
of the results with Gilbreath’s method.
After all, the question to be resolved is
whether both programs count the same
items.

My modifications create arrays

Turbo Pascal.

program Sieve_ of Eratosthenes;

ch : char;

Listing 1: Professor Telgarsky's version of the Sieve of Eratosthenes in

var
c,d,i,j.,n : integer;
prime : array(2..MaxInt) of boolean;
r : real;

{ R. Telgarsky }

continued

primel and prime2 of size 4000 to save
all primes for size up to 32,767. The
program also tests sizechk=size/2 be-
Jore an element is nulled. This was neces-
sary because the product i*j is some-
times greater than size, in both
methods, causing an overflow or out-of-
bounds error. Both of these changes slow
the program considerably, and they are
not proposed as permanent additions to
benchmark.

The Gilbreath method is the first half
of the program. Note that the size vari-
able input in the third line of the program
is the size of the highest number to be in-
vestigated, not necessarily the number of
elements in the array. In the original Gil-
breath program, it would be the size of
the flag array.

Gilbreath makes use of the fact that 2 is
the first prime, and all other even num-
bers are nonprime. Then he creates an
array of flags the size (Nmax-3)/2,
where Nmax is the largest number to be
checked, as in your program. Here is the
important factor: Each element i in the
flags array is a pointer to a number with
the value 2%1+3. There is really no array
present for these numbers, because it
isn't needed. If we look at a small section
of the flags array, along with the virtual
array of candidate primes, after several
passes we see what’s shown in table 1.

Thus, for size=10 in the original Gil-
breath method, we get 8 primes, as you

continued

IN ASK BYTE, Steve Ciarcia answers questions
on any area of microcomputing. The most
representative questions received each month
will be answered and published. Do you have
a nagging problem? Send your inquiry to

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due to the high volume of inquiries, we
cannot guarantee a personal reply, but Steve
and the Ask BYTE staff answer as many as
time permits. All letters and photographs be-
come the property of Steve Ciarcia and can-
not be returned.

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Bill Curlew, Ken Davidson, Jeannette Dojan,
Jon Elson, Roger James, Frank Kuechmann,
Dave Lundberg, Tim McDonough, Edward
Nisley, Dick Sawyer, Andy Siska, Robert
Stek, and Mark Voorhees.
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AutoSketch”

A Resource to Draw Upon

T ogetany job done, you need the righttools. Ideally, they
should be extensions of your talents, freeing you to do
what you do best. And speed. precision, flexibility, and
consistency arc alwaystop prioritics, nomatter what the job.
If communicating with drawings is part of your job,
} AutoSketch should be ore of your resources.
AutoSketch from Autodesk, the developers of
AutoCAD? isthe precision drawing tool for professional
use. It's fast, powerful, and simple tolearn. The price is
right, too.

With AutoSketch and your personal computer, you'll enter the world of computer-aided
drawing with case. You may never have designed with a PC before, and you may think it’s
bound to be complicated and time-consuming. Surprise! With AutoSketch, you'll probably
be up and running in about an hour.

Despite its ease of use, AutoSketch is a
full-function, object-oriented CAD program.
Pull-down menus and dialog boxes
help you each step of the way.

With a click of the mouse, you can
draw, then copy. mirror, or move
objects, even create symbol libraries.
AutoSketch automatically updates
measurements whenever you stretch, ——
scale, or rotate dimensioned objects.
It even keeps track of everything you
do, so that you can delete anc restore
parts of your drawing as casily as you
change your mind, using successive
undo or redo commands.

We know you’ll be impressed with the professional results. So will your
clients and colleagues.

AutoSketch runs on the IBM PC/XT/AT and
compatible systems with a minimum of 512K RAM
and either color or monochrome display. The
standard version is yours for just $79.95. If your PC |
has an 8087 or 80287 math coprocessor, this
version operates about three times faster. The
speed-enhanced version for $99.95, requiring
the coprocessor, is three times faster stiil.

Call 800-445-5415 for the name of the
AutoSketch Dealer nearest you or more
information on supported peripherals.

To order direct with a credit card.
call 800-223-2521.
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Integrand’s new Chassis/System i not another
IBM mechanical and electrical clone. An
entirely fresh packaging design approach has
been taken using modular construction. At
present, aver 40 optional stock modules allow
you to customize our standard chassis to nearly
any requirement. Integrand offers high quality,
advanced design hardware along with
applicatians and technical support all at prices
competitive with imports. Why settle for less?

Rack & Desk
PC/AT Chassis

Rack & Desk Models

Accepts PC, XT, AT Motherboards and
Passive Backplanes

ASK BYTE

begin
repeat
Clrscr;
GotoXY(39,1);
Write (' The Sieve of Eratosthenes:’);
GotoXY (19, 2);
Write (‘the algorithm to compute the number of primes from
2 ton’);
GotoXY(17,5);
Write ('Enter a number not larger than 32766: n= ’);
{$I-} ReadLn(n); {5$I+}
if IOResult <> @ then exit;
if (n<2) or (n>MaxInt-1) then exit;
GotoXY (34,7); -
Write (' Computing...’);
{=m————— Here the Sieve of Eratosthenes begins-------- }
for i:= 2 to n do prime[i]:=true; { initialize the
array }

c:=8; { set count to zero }
ii=2; { start with first prime }
while i<=n do { i loop }
begin
if prime([i] = true then
begin
{ Write(i,’ ’); } { if you wish }
c = ct+l;
for j := 2 to n div i do prime[i*j]:= false;
end;
i = i+1;
end;
{mmmmmm= Here the Sieve of Eratosthenes ends-------- }

GotoXY(17,12);
Write (' The number of primes p(n) from 2 to ’,n,’ is ’,c);
GotoXY(17,14);
r := n/ln(n);
GotoXY(17,16);
Write(’The ratio n/ln(n) is ’,r:2:2);
d := Round(Abs(c-r)*188/c);
GotoXY(17,18);
Write(’'The difference between p(n) and n/ln(n)
is 7,d,’ % ')
GotoXY(17,24);
Write (’Press <ESC> to quit or any character to repeat.’);
Read (Kbd, ch) ;
ClrScr;
until ch = #27;
end.

Doesn't Look Like IBM

Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC

204 Want Supply, UL Recognized
145W & 85W also available
Reasonably Priced

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. « Visalia, CA 93291
209/651-1203
TELEX 5106012830 (INTEGRAND UD)
EZLINK 62926572
We accept BankAmericard/VISA and MasterCard

IBM, PC, XT. AT trademarks of Intemational Business Machines.
Drives and computer boards not included.
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Listing 2: A program to compare the technique in listing 1 to the technique
used by the BYTE Sieve of Eratosthenes (originally written by Jim Gilbreath).
This program is written in QuickBASIC.

' QuickBASIC program to compare the Byte Sieve algorithm

’ with the more obvious implementation of the Sieve of

' Eratosthenes. Start by defining all variables as integer
 up to s.Save t for floating-point timer.

defint a-s

true = 1

false = @

input "Input Size, 32764 or less ",size
size = (size-3)/2

print "BYTE Sieve program, BYTE, Sept. 1981, page 188"
dim primel (4008), prime2 (4000)
rem $dynamic

dim flags(size+3)

‘Initialize the flag array
for i=02 to size

continued




Introducing DCX-24

High performance

peripheral sharing

lus
—

+ BayTech’s new DCX-24 data
communications exchange unit
allows high speed exchange of
data between computers,
printers and other peripherals.

+ Basic 12-port unit expandable
to 24 ports by 4-port serial/
parallel modules, so the system
can grow with you.

+ Optimum flexibility: Select
the right combination of
serial/parallel ports, and set
any of these ports as a printer
port or a computer port.

+ Powertul 16-bit CPU plus
multiple high performance
I/0 processors allow super
high speed transfer of data
demanded by new faster
computers and software.

Circle 39 on Reader Service Card

+ Large buffer, expandable to
4% megabytes, dynamically
allocated to maximize buffer
utilization.

+ Simultaneous data input and
output on all ports.

+ Computer-to-computer
communication concurrent
with all other operations.

+ Easy-to-use menu-driven
setup plus pop-up RAM
resident software.

+ Compatible with virtually all
computers, printers, plotters
and modems.

+ Many more high performance
features. Call for complete
details.

Bay Technical Associates Inc.

Data Communications Products Division
200 N. Second St., P.O. Box 387

Bay St. Louis, Mississippi 39520

Telex: 910-333-1618 BAYTECH

Phone 601-467-8231 or

800-523-2702
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The more th
the more they

1971. Kansas 1972. Moonlighting A 1973 Fastidious

tornado blows out DEC™ programmer deprograms company’s janitor urns off 1BM* 370.
PDP-11s. Files saved production records. Files Files saved on 3M data
| on 3M data cartridge tape* saved on 3M data cartridge tape. cartridge tape.

1978. Colorado electric 1979 Little Stevie Fong 1980. Temporary help

storm jolts Wangs?” flips floppies out permanently dumps accounting
Files saved on 3M data father’s office window. Files saved records on Apple Il Files
cartridge tape. on 3M data cartridge tape. saved on 3M data cartridge tape.

1984. Hard disk fails 1985. Sal’s Diner. 1981. Delivery boy delivers
in soft market; brokers panic. Dropped eggs scramble Macs™ 1BM PS/2™ swiltly and
Files saved on 3M data Files saved on 3M data . abruptly to the sidewalk. Files saved

cartridge tape. cartridge tape. on 3M data cartridge tape.




NGS change,
stay the same.

1975. Head of the 1976. Unnamed computer 1977. Office
office trips, pulls plug on does the unmentionable. fire bakes Apple” 1s.
HP*3000. Files saved Files saved on 3M data Files saved on 3M data
on 3M data cartridge tape. cartridge tape. cartridge tape.

1981. Circuit breaker 1982. Head crash 1983.Thief sneaks

flips, floppies flop. proves fatal to Lisa™ Files away with Osbornes: Files
Files saved on 3M data saved on 3M data saved on 3M data
cartridge tape. cartridge tape. cartridge tape.

Computers come, and computers go.

But when they go out abruptly, you've always been
able to rely on 3M data cartridge tape for backup.

In fact, 80% of the peopl% who back up on data
cartridge tape back up on 3M.

Why?
We've been covering computer and human errors
1990. Somewhere., almost longer than computers and humans have erred
somehow, on some computer, data together.
save&”EfLCsf&Sﬂaﬂliﬁr%gS e Not only did we invent and patent data cartridges,

we've continually patented the innovations that make
data cartridﬁe backup the best way to back up data.

Which is something that’s never changed.

Call (800) 423-3280 for a brochure.

Trademarks/owner: DEC/ Digital Equipment Corporatian; IBM, Personal System/2/ International Business T
Machines Corp.: HP Hewlett-Packard; Apple, Lisa/Apple Computer Inc.; Wang/ Wang Laboratories: = =y
Osborne/ Novell, Inc.; Mac/ MacIntosh Laboratery, Inc. w
*True to life stories. ©3M 1987
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VA CAD

Since 1984

ASK BYTE

] 'A'SUFTWARE & PRINTERS

ups
ShipMate™ Manifest
Sines 1984 flags(i)=true
next
PRINTERS © LASERS * SCANNERS
0T turboLasersps o W64 '
Conon LBPGH Laser  §i825 P7 3600 Now set the flags
Chizen 120D $139  Missho NP-2405 $799 =8
3150 NP-2410 $1055 ,
$249 Panssonic 108012, ... $158 tf=timer
1 1o o primel (8)=2 ‘Initialize the first value to make the array
gﬁ }%; g% sizechk=size/4 ‘consistent with the second method
206 139 00 count=1

2369 3131

- 3439 3151 or i=8 to size
Premiere 35 $429 Toshiba 21 SL for i t iz
Tribute 224 3578 341

if flags(i) = true then
L‘ﬁ.',"m ;‘é;}! “siu?? primel (count) = i+i+3
H-P Laser Jet Senes I $1799 $1019 3 * * q = s
CHIPS 64 266 8087 50287 i if (8.5*i)+(8.5*primel (count)) < ‘51ze.chk then
MONITORS o TERMINALS o PANELS k=i+primel (count)

Amdak 1280 w/card .. .$858 Seny Multiscan Cail while k <= size
EIKi Data Dsply Panel Taxan 123 6 385

DD1000 Cll 124 A $95 flags (k) = false
Pl S S5 1 | k =k + primel (count)

Goldsiar TTL $70 720 W HiRes 3
RGB $199 770 14" MultiRes 3559 wend

Al
3489
3540

RGB 31 $289 Thempsen Ultrascan =
n"" : ”'5&”““ g i?unt count+1
tsubishi Diamond e i
Scan Wy B L
Others Call next 1i
NEC Multisync 60
yW%5Hm&XL Call g 3559 count = count - 1
m ns e
N crvion 15" 8150 36T tl=timer
LaserView 19" ... .$1800 700 w/card tdt = t1 - t8

SOFTWARE print "Time to count ";count+l;" primes was ";tdt;" seconds"

500+ others Call
AutoCad Cal
AutoSketch
BoengGraph 30 179
CPA« for Lolus 123 ...$249
Chipper $265
dBase It Plus 3365
Drafix 1 Plus & options Call
Enable 20
FasiCad $1258
FastBack Barkup $79
FullBak Backup $4
GEM Publisher $208
Generic Cadd 30 855
Generic & Dot Plot 30 ..873
Generic Options Call
HAL ttor Lotus 123) 8103
Harvard Graphics

{new) $194
Lighting Speedup $54
LogiCadd & Mouse .. $119
Lo fech Publisher

$119

Mouse
Lotus 1232 D1 $289

MamCad
MemoryM. Ci
M-croSolt Wovd an ..
NewViews 11 3439
Paradox
PathMinder 30
Peachiree Accounting

Sys
Perspective 3d
PFS Fust Choice
PFS First Publisher
PFS Professional File $110
PFS Protessional Plan .$98
PFSA Professional Write ?g%

R Base Sys v
StupMate™
{ups Mamfest)
Tas-Books Accting
Dbase
Ventura Pubhshing 11 $45§
VersaCad & Libraries Clll
VP-Expert {Al)
WordPerfect 42 SI”

DIGITIZERS & PLOTTERS

Calcomp 1041 Call
1043 358550

Digitizers Call
Enter Sweel-p 600 .
Others Cant

Others
H-P Plotters
hline

Kuria
Grafnet-01

ousten
DMP 41/42 $2298
DMP 51752 $3208
DMP 51/52MP $3588
DMP 56A $3908
MP QOptions Catt
Hitachl Tiger

1111C Tablet $399

8x12
Numenics
Summagraphics 12x12
Tablet
18x12

COMPUTERS

AST 286 Model 80 . . .$1309
Model 140 $2298
Model 140 w/VGA .. .$2488
ordata CIH
Cal
NEC Multispeed _ SISN
Toshiba T1000.

T1100+
T1100/73100

Modem HM
13100

Wyse pc/286-10 .
Zonith 181/183
Laptop

BOARDS & NETWORKS

AST SixPak Plus 64k . $135
StarLan Starter-2 kit .. $449
Advanced NetWare/

86 v2 0a

Advanced NetWare/286 Call
ATl Graphics Solutions 8159
EGA Wonder Eik{
Control Sys Artist C-Il
Gonoa SuperEGA ... .. .827!
Hercules Graphics Plus . $168
Intel Cards ANt Call

Number 9
Paradise AutoSwitch
EGA 480
Sigma Designs
GA AutoCard 480 ..
Color 400

Varticom
Video 7 Vega Deluxe
w/VGA

ORIVES o MODEMS « FAX

Hllllu 525 360k Drive ..$79
Call

MI DF
Mozﬂgl T1100/ 73100/

PhaneFlex 3189
Seagate ST225 20
wiCard $208

$7238 30 w/Card .
Snun?”odlm 12000

& S

Toshiba 35" XT/AT
720k Drive

US Robotics
Courier 2400
Microlink 2400

MOUSE & ACCESSORIES

Genlug Mouse w/gPaint .$59
Opti-Mech for MS/PCmouse
uses
1M8I Mouse
nglnl Connaction
50k
Legitach C7 Mouse 65

Logimouse Bus &
pcPaint "

Others (see Soltware

PC Mouse/Optimouse
w/Halo I 7
SummaMouse/Optical 850

print

' Professor Telgarsky’s version converted from Turbo

’ Pascal to QuickBASIC

print " Professor Telgarsky’s version”

* Initialize the flag array

size = 2 * size + 3 16383

redim flags (size+3) 16384

for i=8 to size
flags (i) = true

next

‘Set all flags true

‘Now set the flags and save the primes
k=8
count=98
tf=timer
i=2
sizechk = size/2
while i <= size
if flags(i) = true then
prime2(count) = i
count=count+1l
for j=2 to (size)/i
if (8.5*i)*j <= sizechk then flags(i*j) = false
next j
end if
i = i+l
wend
tl=timer
tdt = tl1-t@
count = count-1 ‘Because it was incremented AFTER the
last prime was found.
print " Time to count ";count+l;" primes was ";tdt;" seconds"

‘Now compare the results of the two methods
for k1l = 9 to count+l

if primel(kl) <> prime2(kl) then

print kl, primel(kl), prime2(kl)

end if
next kl
print
print “"Comparison complete"”
print "Last prime was ";primel (count)
end

M.H.I. WAREHOUSE
5021 N zom Street #10261 o Phoenix. A2 85064
TOLL FREE with order o 022590? 134

00UCLS N0t Quananteed

AJX returns are Subject to a resocking charge

Dv. 4y nma ro s ace weicome and L 00 § are subject
WA Sates aco Final All product clans

ihd Saonbas Ire hangres Sy the mamataciure o y




Dot, Daisy and Laser.

< .
STeSEd SN s +

The new family of Olympia printers with

a prestigious technological heritage.

Olympiaiis firstin making lasting
impressions for a good reason.
For over 80 years we've been a
leading innovator intyping tech-
nology for the office. Now every-
thing has changed. And nothing
has changed. Our technology is
as new as the dew. Our commit-
ment to reliability, efficiency and
serviceis as solid as ever.
The Olympia dot matrix printers

produce clean, crisp printing at

778
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speeds from 130 CPS to 200 CPS
for a wide range of applications.
And our daisywheels are unsur-
passed in printing quality.

Our new Laserstar 6 is com-
pact, versatile, compatible and
offers the latest in desktop printing
technology.

In short, whatever you need
we've got. So don't go shopping
without the big new name in
printers on your list. Olympia.

We'llmake a good impressian on
you. Then for you.

o Call U.S ., 1-800-524-2541
(InN.J., 201-722-7000). Or write
OlympiaU.S.A. Inc., Box 22,
Dept. ADV, Somerville, N.J. 08876.

O Call Canada, 1-800-268-6464.
Or write Olympia Business
Machines Canada Ltd., 58 Prince
Andrew Place, Don Mills, Ontario
M3C 3A2.

OLYMPIA®)
The Competition

Advanced Engineering from Germany
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Attention all FX80, FX100, JX, RX, & MX owners:

You already own half of
a great printer

uysat

Now for $79.95 you can own
the rest. You see, today's new dot
matrix printers offer a lot more.

Like an NLQ mode that makes
their letters print almost as sharp as
a daisy wheel. And mode switch-
ing at the touch of a button in over  MasterCard, or AmerEx. Don't
160 styles. But now, a Dots-Perfect  replace your printer, upgrade it!

1-800-368-7737

(Anywhere in the United States or Canada)

upgrade kit will make your printer
work like the new models in min-
utes— at a fraction of their cost.
And FX, JX and MX models will
print the IBM character set, too.
So, call now and use your Visa,

Sample of il Sample of
fetter with ots_ e ect lettes without. | l
Dots-Perfect Dots-Perfect

#Dresselhaus
8560 Vineyard Ave,, Ste. 405, Rancho Cucamonga, CA 91730 § (714) 945-5600
IBM s & regisered trademark

An upgrade kit for EPSON FX, JX, RX, & MX printers L ——

Grafiraz"'"> b s trademark of Epeon America. lac
s & regtoered rademark of Epeon Aswerica, Inc

UNIX is a lvademark/
of AT & T Bell Laboratories
/

Senes

* Operable with UNIX
* Astonishing speed: use of 32-bit Motorola 68020 CPU
* Easy expansion: VME bus architecture
Also available on OEM basis.

S0ORD

S0Oftware & haRDware

— Quality through technological innovation —
SORD COMPUTER CORPORATION

20-7, Masago 5-chome, Chiba-shi, Chiba 260, Japan

TEL (0472)79-2671 TLX 3722484 SORDC J FAX (0472)77-6696
New York: (212)759-0140
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CIARCIA FEEDBACK

Table 1: After several passes of
Gilbreath’s Sieve, the first 10
elements (as indexed by 1 of the
flag array) are set to the values
shown in the second column.

The flag array entries “‘point” to
numbers with the value 2%1+3,
and this equation is shown carried
out in column 3. As you can see,
the first 10 elements actually
identify the primes between 0
and 21.

i flag 2%i+3
0 T 3
1 T 5
2 T 7
3 F 9
4 T 11
5 T 13
6 T 15
7 T 17
8 T 19
9 F 21

Jound; but this is 8 primes in the range of
numbers from 2 10 21, not 0 to 9 or 1 10
10. When the Gilbreath program is run
Sfor 8192 elements, it really counts all
primes less than 16,384.

If you run the program below and input
16,384 for size, it is reduced by the
equation size=(size-3)/2 for the first
part of the program, then restored to the
original value for the second part. The
result will be a count of the primes up to
16,384 for both cases, and the last prime
printed is the same for both methods.

The last loop in the program compares
the two arrays of primes and prints any
elements that don’t match. If you want a
list of primes, you can leave out the if
primel(... and following end if state-
ments.—Steve

CIRCUIT CELLAR FEEDBACK

Miscellaneous Help Wanted
Dear Steve,

How would I get into interfacing com-
puters and writing some small programs
to run an Icon-based Home Control Sys-
tem (HCS)? I would also like to know
how I could log onto the networks in the
U.S. from this information-starved loca-
tion. Finally, I am interested in the design
of the AVMUX (described in the Febru-
ary 1986 “Circuit Cellar). Can I inter-
face this with the HCS?

O. R. J. D’Souza
Ruwi, Sultanate of Oman
continued
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New

FOXBASE

Blazing Speed
New Features
Easier to Use

Complete dBASE Il PLUS
Replacement. . . And Much More
Don’t change vour programs,
databases, screens, or reports!
FoxBASE+ makes vour dBASE applica-
tions run like lightning without changing
one line. And you can still use the best
parts of dBASE—great interactive fea-
tures like EDIT and BROWSE plus the
full power of the “dot-prompt.” Use
FoxBASE+ in exactly the same, famil-
iar, user-friendly way you use dBASE.

30+ Major Enhancements
User-Defined F unctions, screen
save & restore, VALID clause in GETs,
built-in “light-bar™ menus, 10 new
commands, 4 new functions, and nuech
more.

Faster Than Fast

FoxBASE+ was already the fastest
dBASE product in existence— but based
on independent benchmarks* new
FoxBASE+ 2.00 averages 73% faster.
That's an average 3.2 times faster than
Clipper. 4.3 times faster than Quick-
silver, and 5.9 times faster than dBASE
HI PLUS.

P

80386 Version Available NOW
For ultimate speed nouw, FoxBASE+/386
runs about 50" faster than standard
FoxBASE+ 2.00—over 10 times faster
in some operations. It takes full advan-
tage of protected mode and the giant
memory capacity of the 80386 chip today
- .vet runs under standard MS-DOS.

Easier To Use

Don't worry about memory configura-
tion or size. New FoxBASE+ 2.00
automatically optimizes memory usage
as it runs. . . requires less memory yet
runs faster. And because FoxBASE+ is
completely interactive, vou don't have
to waste hours compiling and linking
vour programs.

FoxBASE+ Is Economical

Best of all, single-user MS-DOS
FoxBASE+ 2.00 costs just $395 and
FoxBASE+/386 2.00 just $595. Multi-
user versions are also available** And
with our Rovalty-Free Runtime you can
distribute vour FoxBASE+ applications
freely and never pay another dime.

+ 2.00

FoxBASE+ runs on the new IBM
Personal System/2 and 3.5" diskettes
are available at no additional cost.

So call (419) 874-0162 and ask for the
details about FoxBASE+ 2.00 and our
money-back guarantee. After all

Nothing Runs Like a Fox.

FOXBASE .’

s —

-

————

0xBASE, FoxBASE +. and FoxBASE+/386 are trademarks of Fox Software. dBASE (il PLUS is a trademark of
hton-Tate. Clipper is a trademark of Nantucket. Quicksilver is a trademark of WordTech Systems. Personal System/2

S 3 trademark of {BM.

° Using the suite-of 48 comprehensive henchmarks pubiis

hed in Data Based Advisor, M4f¢ch 1987.

* Multi-User FoxBASE+ 2.00 for MS-00S costs $595, Multi-Usper YENLY vorcion availokie ot pane

Fox Software

122 W. South Boundary. Perrysburg, O 13551
(419) 871 0162 Telex: 65030400827 FON
FAX: NYRAIRGETR



Tandy Printers;
Because there is
no better value.

The New Tandy” LP 1000

Laser Printer

A breakthrough in

t / ST 7

desktop publishing,
Affordable desktop publishing has
arrived! The laser-sharp clarity of
the new Tandy LP 1000 rivals
professional-typeset quality. The

LP 1000 quietly produces 300 x 300
dots-per-inch resolution at up to six
pages per minute. Front-panel con-
trols allow you to select fonts and
type styles, and optional download-
able custom fonts are available. The
LP 1000 is Tandy, IBM® and HP La-
serJet Plus® compatible. A Cen-
tronics parallel interface is included,
and the LP 1000 does not require a
special controller board. Come see
the Tandy LP 1000 Laser Printer
today—only $2199. (26-2804)

Radio Shaek

Price applies at Radio Shack Com-
puter Centers and participating stores
and dealers. IBM/Reg. TM IBM
Corp. HP LaserJet Plus/Reg. TM
Hewlett Packard.
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The Technology Store”

A DIVISION OF TANDY CORPORATION
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CIARCIA FEEDBACK

The best advice I can give you to “‘get
into interfacing” is to read as much as
you can in your areas of interest and pick
some simple beginning projects to build
your confidence and ability.

You probably should obtain some gen-
eral software programming books tha:
teach basic structured techniques and
some machine-specific books (i.e., pro-
gramming on the IBM PC). Almost any
major book distributor would have plenty
of good titles. Ads in BYTE list sources
Sfor good technical computer books.

As far as logging onto the networks
here in the U.S., I suspect the cheapest
way is through the international tele-
phone system. Unfortunately, that may
prove intolerable for various reasons—
especially line quality. The BYTE Infor-
mation Exchange (BIX) is available
through local postal telephone and tele-
graph companies; BYTE lists access in-
Sformation. If you are near a university
with a moderate-size computer center,
You may want to contact it to see if it has
any network accesses. BITNET is one
such worldwide information system that
allows mail and file sending across itata
very low cost.

I am assuming that you want to actu-
ally develop the icon-based software for
driving the AVMUX and the HCS. Writ-
ing an interface of that nature can be a
complex task, but it is simplified if much
of the actual graphics drivers are already
written. One inexpensive toolkit is the
Turbo Pascal Graphics package from
Borland (4585 Scouts Valley Dr., Scotts
Valley, CA 95066), which contains well-
written tools for all kinds of graphics ap-
plications on the IBM PC and compat-
ibles. In a nutshell, you need to write a
series of driver routines, some that inter-
face to the hardware 10 perform the low-
level tasks of setting switches and control
information, the mid-level tasks that co-
ordinate the sequence of low-level activi-
ties, and the high-level tasks that are the
main choices of action and control from
the user’s perspective.—Steve B

Between Circuit Cellar Feedback, personal
questions, and Ask BYTE, I receive hundreds of
letters each month. As you might have noticed,
in Ask BYTE I have listed my own paid staff.
We answer many more letters than you see pub-
lished, and it often takes a lot of research.

If you would like to share your knowledge
of microcomputer hardware with other BYTE
readers, joining the Circuit Cellar/Ask BYTE
staff would give you the opportunity. We're
looking for additional researchers to answer
letters and gather Circuit Cellar project
material.

If you 're interested, let us hear from you.
Send a short letter describing your areas of
interest and qualifications to Steve Ciarcia,
P.0O. Box 582, Glastonbury, CT 06033.




Unleash the desktop publisher

in your word processor

Teamed with your word processor, Laser Fonts transforms
your HP laser printer into a powerful publishing system.
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Laser Fonts brings fonts and graphics to
WordPerfect and Microsoft Word.

Easy to Use. Laser Fonts® automatically
configures WordPerfect and Microsoft®
Word to use any vendor’s soft fonts in addi-
tion to cartridge and internal printer fonts.

Fonts. Laser Fonts comes with a Starter
Pack" of typefoundry-quality fonts licensed
from Bitstream®.

Graphics. Include graphics from popular
products, such as Lotus 1-2-3%, PC
Paintbrush® and scanners.

Economical. With Laser Fonts you get
the extremely high-quality typefaces, the
wide variety of typestyles and the graphics
capabilities required for desktop publishing,
but you use your existing word processor
just as you always have. All for less than the
price of a single font cartridge.

Laser Fonts: $180

For IBM or MSDOS computers and
HP, Canon and compatible laser printers.

* The Starter Pack contains: Dutch (Bitstream’s version of Times Roman®) 8, 10, 12, 14, 18, 24; Dutch Italic 12;
Dutch Bold 12; Swiss (Bitstream’s version of Helvetica®) 12; Swiss Italic 12; Swiss Bold 12; Courier 7, 10, 12, 14;
Old English 10, 20, 30; Script 10, 20, 30; Symbols 12. This ad was printed entirely with SoftCraft fonts.

Backed by a large library of typefoundry-quality fonts.

The “Starter Pack” that comes with Laser
Fonts is probably all you need, but for more
variety in your documents, choose from 80
professional typefaces in SoftCraft’s
Typefoundry Series of fonts. These are
licensed from Bitstream and include: all
sizes from 3 to 120 points; all weights; all
popular character sets, such as Roman-§,
complete IBM-PC and foreign languages.

Or select individual fonts from the
Standard Series of fonts at the very low cost
of $15/disk full of fonts. Hundreds of fonts
are available in many popular styles and
several unusual styles.

%SoftCraft, Inc.

16 N, Carroll St., Suite 500 *+ Madison, W] 53703
(608) 257-3300 » Telex 756332

Call TOLL FREE (800) 351-0500

Laser Fonts is a registered trademark of SonCraft, Inc. Microsoft is a registered trademark
of Microsofi. Bitstream is a registered trademark of Bitstream Inc. 1-2-3 ts a registered
trademark of Lotus. Times Roman and Hebretica are registered trademarks of Allied
Corporation. PC Paintbrush is a regi of ZSoft C

Circle 344 on Reader Service Card (Dealers: 345)

Print with the very best, typefoundry-quality
typefaces available.

Please send me: [] FREE font catalog
[ Product information

Name

Address

City, State, Zip

Phone

Word Processor

MAIL TO:

SoftCraft, Inc. * 16 N. Carroll St., Suite 500 » Madison, W1 53703
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ALL IT LACKS IS

A choice of snap-in/out, 24- or

18-pin print heads gives you the
versatility and ease of mainte-
nance that other printers lack.

With a top speed of 360 cps,
it makes most printers seem
downright lackadaisical.

ALPS r2/00c|

But who needs competition  And take care of it faster. Thanks

when you've got all this? not only to its talents pointed
Namely, the s out above, but to its many
ALPS P2400C" T - others, as well.

Dot Matrix Printer. Like a choice of

No other printer e, - draft, correspondence
in its class can do so #< | and letter quality print

much for so many for modes. A print buffer

so little. e | expandable to 256K.

For instance, the ‘_/ Multiple font cart-
P2400C can easily take ro letters seven-color graphics. ’ ridges. And full com-
spreadsheets or whatever, its output Is so

on a_]_l tl'le Work an Oﬁlce brilliant, everything else appears lackluster. patlb]llty Wltl']_ tl']_e mOSt
full of busy PCs can dish out. popular PCs and software.




COMPETITION.

Most printers lack the good
sense to include a paper-saving,
push/pull tractor for both bottom
and rear feed. Not this one.

You also get conveniences that
many other printers are lacking.
Like control of everything from
the front panel, the feature menu,
or from software — without using
DIP switches.

Not to mention the ability to For a free demo, or more
run quietly. At under 55dBA, the  information, call us at
P24000C is one of the least noisy ~ (800) 828-ALPS. In California,

printers around. (800) 257-/872.
One of the most durable, too. And see what every other
It comes with a full, one-year dot matrix printer is lacking.

limited warranty. And if you give
it normal care, it'll give you over

tive years of trouble-free
performance.

Of course, there's nothing like AMERICA
a live performance to prove there's
nothing like the P2400C. IT'S TIME YOU SAW THE ALPS.
Circle 12 on Reader Service Card (Dealers: 1.3) P2400C 15 a trademark of ALPS Electric Co., Ltd. € 1987 ALPS Amenca.
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ADVANCE TOTHE

ATI-386

The ATI-386 AT board is a high-performance system board that provides
the primary elements for building advanced personal computers. The
board s functionaily compatible with the system board in the IBM AT.
However, it contains an 80386 microprocessor, 32-bit access to data and
other features that give it over twice the performance of an 8MHz IBM AT.

Other features include downward compatibility with IBM 8 MHz AT, one
MByte 32-bit on-board memory expandable to 16 MByte, a socket for the
Intet 80387 math co-processor and more.

ATI-386-64

The ATI-386/64 Board features the same specifications as the ATI-386 AT
board as well as on-board 64 KByte cache memory, cacheable to a full 16
MByte memory space to achieve nearty zero-wait state operation at full
speed.

ATI-6/12 System 286

The ATI System 286-12 runs at an amazing speed of 12MHz. That's 20%
taster than the IBM* Personal System 2 50/60.

And to protect your existing investment, we've built-in a normal-speed
mode as well. A few simple keystrokes will switch you to 6MHz operation
mode, when necessary.

Combine the ATI System 286-12 with our MegaGraph Plus EGA board to
get superb graphics performance. Or expand your system’s main memory
with the ATl Multifunction card. Expand from single-user to multi-user
system with up to five disk drive slots and eight expansion slots. 6/8 & 6/10
MHz systems also available.

LEVEL

12 MHz Multifunction Card

Our versatile muttifunction card features a system bus of 12MHz. Sockets
on board to handle up to 2.5 MBytes of memory, one serial port, one
parallel port, one game port. Optional second serial port avatlable.

Professional Image Board

The new Professional Image Board is a PC board which allows an ordinary
home videa camera (color or black-and-white) to be plugged into an IBM
PC/XT/AT personal computers or IBM compatibles. Now, live, fast action
scenes can be instantly captured in full color and frozen. The frozen
pictures can be stored on a floppy or hard disk. The frozen pictures can
also be transmitted to any remote computer in the world via modem or
network.
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BOOK REVIEWS

DIGITAL SIGNAL
PROCESSING

R. A. Roberts and
C. T. Mullis
Addison-Wesley
Reading, MA: 1987
ISBN 0-201-16350-0
578 pages, $44.95

PROLOG PROGRAMMING:
APPLICATIONS FOR
DATABASE SYSTEMS,
EXPERT SYSTEMS,

AND NATURAL
LANGUAGE SYSTEMS
Claudia Marcus

of digital signal processing.
They develop the sampling
theorem through discussion
and example until the complete
theorem is stated. This ap-
proach works well if students
are careful to work their way
through the material. A subse-
quent chapter shows the devel-
opment of several of the most
common algorithms for calcu-
lating the fast Fourier trans-
form.

Problem Applications
. The rest of the book applies

Addison-Wesley
Reading, MA: 1986
ISBN 0-201-14647-9
325 pages, $22.95

OPENING WINDOWS
Bill O'Brien

Scott, Foresman

and Company
Glenview, 1l: 1987
ISBN 0-673-18581-8
387 pages, $19.95

DIGITAL SIGNAL
PROCESSING
Reviewed by John V. Olson

igital Signal Processing
by R. A. Roberts and

transform techniques to engi-
neering problems. The bulk of
the material is connected in
one way or another to the task
of filtering signals to remove
noise. Simple low- and high-
pass filters are treated as ex-
amples in several of the intro-
ductory sections. These intu-
itive ideas are developed more
fully in a single chapter that
covers the design philosophy
of both finite-impulse re-
sponse and infinite-impulse
response filters. The discus-
sion here is brief, but com-
plete. A great deal of work
outside the classroom is re-
y 2 quired for the student to mas-
-~ ter this material.

C. T. Mullis presents a broad
selection of topics relating to
digital signal analysis in what has become the traditional ap-
proach in engineering. The material is sufficient for a two-
semester college course at the junior- or senior-year level.

The authors begin with the definition of discrete-time signals
and the systems that produce them. Unlike other texts that attempt
to justify the use of discrete mathematics by showing the connec-
tion to sampled analog signals, this book starts with a discussion of
a discrete sequence of numbers as a signal without encumbering
the reader with the possible sources of such a signal sequence.

Fundamentals for All
The first four chapters review the fundamental concepts of lin-
ear systems, time-invariant systems, Fourier transforms, and Z
transforms. Roberts and Mullis present extensions and applica-
tions clearly, and the classic transform theorems are tabulated
for easy reference. The applications themselves are succinct.
The authors discuss in detail the distinction between Fourier
transforms that are continuous in time and frequency and those
that are discrete.

Next, the authors discuss the sampling theorem, a core concept

Illustration by Andrea Eberbach

Next, Roberts and Mullis
turn to the development of a
least-squares approach to filter design, an important and power-
ful technique not usually discussed in books at this level. Stu-
dents who master this material will be prepared for a more ex-
tensive course on adaptive algorithms and Kalman filters. A
final chapter on spectral estimation focuses on the characteris-
tics of auto-regressive sequences and the estimation of their
spectra.

Finally, three chapters are devoted to a discussion of the im-
plementation of digital filters in hardware. Included here are
discussions of finite-length register effects, such as the quantiza-
tion noise associated with A/D conversion and round-off noise.
The last chapter covers the design of general digital-processing
structures and discusses the problems in interpolation, decima-
tion, and multirate filters.

An Effective Approach

Throughout the book, the authors develop ideas with a design

motivation; they work through numerous examples that develop

the student’s intuition and finish with a complete statement of
continued
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If working with DOS was easy,
you wouldn’t need TopDOS!

Let’s face it: working with DOS can humble even the most
advanced user. Which is why we c