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k6 Turbo C does look like
What We've All Been
Waiting For: a full-
[featured compiler that
produces excellent code in
an unbelievable

burry . ..

... moves into a class all
its own among full-
Jfeatured C compilers . . .
... Turbo C is indeed for
the serious developer . . .
One beck of a buy—at
any price.

Michael Abrash
Programmer’s Journal /)

€ Borland Internation-
al’s Turbo Pascal, Turbo
Basic and Turbo Prolog
automatically identify
themselves, by virtue of
their “Turbo” forenames,
as superior language pro-
ducts with a common pro-
gramming environment.
The apellation also means,
to many PC users, a
“must have” language . . .
... To us, Turbo C looks
like a coup for Borland.
Garry Ray, PC Week JJ

Reflex: The Database
Manager

ith Reflex, we brought
new eyes and under-
standing to spreadsheets

with unheard-of graphics, charts,
plots and analysis. And just as we
do in our Language products,
we've added our Reflex Work-
shop”, a “business toolbox”
which gives you everything you
need to set up and run more
than 20 different kinds of
business.
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€ Reflex actually im-
proves on 1-2-3 in several
respects.

William Casey, PC Tech Journal ¥

k€ Reflex and Reflex
Workshop may be the
best bargain in software
today. Highly recom-
mended.

Jerry Pournelle, Byte 11/86 b/

Eureka™: The equation
solver for Scientists,
Engineers, Students and

Professionals
E forward in equation solv-
ing as spreadsheets have
been for accounting and plan-
ning. Using Eureka with your PC
gives you high performance in
desktop engineering. A must!

ureka is as much a step

bk Eureka is fast, and
simple to use.
Michael Miller, InfoWorld ¥

Sprint’: Bringing all that
technology together

ord Processors? There
are a lot of good ones
around. WordPerfect”,

WordStar® 4.0, and MicroSoft®
Word are good products. But to
compete, we had to build a bet-
ter product. And using some of
the technology we pioneered in
our fast compilers, we set out to
build the best professional word
processor ever written.

We spent a lot of time listening
to word processor users. Finding
out what they liked, and what
they really didn’t like about the
programs they were using.

We looked at all the features of
current word processors and fig-
ured out how to make them bet-
ter. That’s how we designed
Sprint: The Professional Word
Processor, which you’ll soon dis-
cover is faster, easier, smarter
than the rest, and probably the
most powerful word processor
ever written. Sprint is well worth
the wait—and you won't be wait-
ing long.

k€ Sprint: The Word
Processor is a many-
splendored package.
Ken Greenberg, PC World J¥

Why it’s good for you that
Borland’s in the business of
Business

t Borland, small is actually

A)eautiful. Either Joy or Anne
or Dyane will answer the

phone—but don't get fresh,
because they’re all happily mar-
ried. Call Borland and you talk to
an actual human being who
doesn’t give you the big corpo-
rate runaround, but the right
extension number. You'll get
help, whether it’s tech support,
questions about new products, or
whatever. (We've always had a
60-day money-back guarantee, so
we don’t get too many calls
about that.)

When you’re small, you try
harder, so what we've done is
just that.



Our technology is so
advanced, it’s easy to use

ith Turbo Pascal® we
invented fast compil-
ers, and followed that

technological breakthrough
with Turbo Prolog®, then Turbo
Basic®, then Turbo C.* Building
these fast compilers is not an
easy task. It was and is “the lit-
tle guy” taking a giant step.
And having transformed Lan-
guages with our new superfast
compiler technology, we've
turned the same power loose
onto our Business products
like SideKick® and Reflex*:The
Database Manager.

k€ SideKick continues
to influence not only
the utilities market but
the entire software
industry.

William Urschel, PC World JJ

When Borland was founded
4 years ago, the software
industry technology level was
about C- on a scale of Ato F.
Which was and is a perfect
opportunity for a technology-
driven company like Borland.
Call us “techies,” but we’re
developers, technicians, tinker-
ers who know how to make
programs run faster, do more,
be more and let you fully use
the hardware power you've
paid for.

At Borland, Price is one
thing, but Technology is
the main thing

here’s no sense in the

“price being right” if the

product is wrong. A use-
less product is something you
can’t give away. Technical
excellence and superiority
always comes ahead of Price.
Always has. Always will at Bor-
land. Our technical leadership
began when we invented fast
compilers and hasn’t been
matched since.
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Turbo Pascal: The world-
wide standard

ascal was asleep before
P we transformed it with a

technical shot in the arm.
Our unique ability to create
spectacularly fast compilers
was the driving force behind
Turbo Pascal’s worldwide
success.

£k For the IBM PC, the
benchmark Pascal com-
Dpiler is undoubtedly
Borland International’s
Turbo Pascal.
Garry Ray, PC WEEK JJ

Turbo Basic: BASIC raised
to a new power

e’ve raised BASIC
N x / from the dead with
our recent high-speed

Turbo Basic. Of course, Micro-
soft will try to sell you their
“QuickBASIC,” but we think
you’re interested in “fast,” not
“quick.” Because we'’re a
smaller company, we had to
make Turbo Basic the “best
BASIC development environ-
ment ever written.” Otherwise,
we’d be out of business. We try
harder.

k€ Borland Interna-
tional’s Turbo Basic is
unquestionably an out-
standing software
product.

Giovanni Perrone, PC WEEK »

k€ Turbo Basic is a
compiled BASIC. This
gives it execution speeds
that leave standard
interpretive BASICs like
BASICA and GW BASIC
in the dust.

William Zachmann
COMPUTERWORLD JJ

Turbo Prolog: The natural
language of Artificial
Intelligence

urbo-charging Prolog
I was an enormous chal-

lenge. Creating a devel-
opment environment on an
ordinary PC that would rival
those found on dedicated Al
workstations like Sun and
Apollo was deemed impossi-
ble. Enter Turbo Prolog. Exit
the rest.

k€ Turbo Prolog bas
one of the most power-
[ful user interfaces ever
seen in a software
development system,

Tom Swan
Programmer’s Journal b/

k€ If you're at all inter-
ested in artificial intelli-
gence, databases, expert
systems, or new ways of
thinking about pro-
gramming, by all means
plunk down your $100
and buy a copy of
Turbo Prolog.
Bruce Webster, Byw 9/86 JJ¥

Turbo C: Perhaps the
most powerful profes-
sional development
environment ever written

e’ve brought tomor-
row’s technology to
Turbo C, which is so

fast that it makes the rest look
like dead Cs. We've given
Turbo C a revolutionary user
interface making it a wonder-
ful productivity booster. And
in keeping with our commit-
ment to open architectures, we
are even offering our users the
opportunity to license the
source code to Turbo C’s run-
time library.



Borland
has to be a
whole lot better
because our
competition
is a whole lot
bigger

so we have to try harder. Out-think them, out-smart them, out-
pace them, out-perform them—because we obviously can't
out-spend them.

What that means to you—which is all that really matters—is that
you now have access to the world’s fastest compilers, because we
were forced to invent them to compete with the giants. We may be
smaller than they are, but we’re absolutely, positively not slower
than they are.

3 t Borland we’re competing with giants like Microsoft and Lotus,

In the long run what really counts is technological excellence.

BI-1126BW



Borland Software: Technical superiority,

innovation and high performance
xEE

P e s

Turbo Pascal
Numerical
Methods
Toolbox™
High-performance,
| state-of the-art
numerical routines
for Turbo Pascal®
programmers. A
must for Scientists,
Students and
Engineers!

| Only $99.95
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Turbo C°

It’s the fastest,
most powerful,
full-featured C
compiler at any
price. It's the one
you've been
waiting for!

Only $99.95
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All Borland products are trademarks or registered
trademurks of Borland Intemanonal, tnc or
Borland Anatytica. Inc. Other brand and prodwct
names are trademarks o regastered trademarks of
ther respecuve holders Copyright 1987 Borland
Internativnal Bl 11268W
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Turbo Prolog
Toolbox™

The new collection
of efficient, “smart”
tools for use with
our highly acclaimed
Turbo Prolog,” the
natural language of
Artificial Intelligence

Only $99.95

BORLAND

4585 SCOTTS VALLEY DRIVE

SCOTTS VALLEY, CA 95066

FE

| Turbo Basic®
I’s the high speed
BASIC vou’d expect
from Borland. A
complete develop-
ment environment
including an amaz
ingly fast compiler,
interactive editor
I and trace debugging
system. Computible
with BASICA

Only $99.95

Eureka:
The Solver™

| The innovative,

easy to-use
equation solver. A
must for Scientists,
Engineers, Archi
tects, Financial
Analysts, Students,
Educators and
other Professionals

Only $99.95

408) 438-8400 TELEX 172373

For the dealer nearest you
or to order by phone call

(800) 255-8008

in CA (800) 742-1133
In Canada (800) 237-1136
Inquiry 33 for End-Users.

Inquiry 34 for DEALERS ONLY.
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HiWIRE Starts the Job that
smARTWORK
Finishes

Introducing HiIWIRE"

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

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

HiWIRE Advantages

[J Easy-to-learn mouse/menu-
driven operation

0 Complete documentation
and tutorial

[J Extensive TTL, CMOS, micro-
processor, and discrete-
component libraries

[J Rubberbanding

0 Moving, copying, mirroring,
and rotating of symbols

(0 Text-string searching

O Multiple display windows

O High-quality schematics
from printers and plotters

O Hierarchical-design sup-
port; netlist and bill-of-
materials ufilities

[J Schematic/layout cross
checking

[0 800 number for free tech-
nical support

System Requirements

O I1BM Personal Computer,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
or later

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

0 Microsoft Mouse

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

[0 Houston Instrument DMP-40,
41, 42, 51, 52 or Hewlett-
Packard 7470, 7475, 7550,
7580, 7585, 7586 plofter

High Performance at Low Cost

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

Wintek Corporation

1801 South Street

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

or in indiana (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

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

Europe: RIVA Terminals Lid., Englond, Phene: 04862-71004, Telex: 859502/ Australia: Entertainment Audio Py, Ltd., Phone: (08) 363-0454/Mazik Comicro Informatica E Tecnologia Lida., Phone: (341) 224-5646
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EDITORIAL

The BYTE Subscriber Now

We recently completed our 1987 sub-
scriber profile study and want to share
some of the results with you. Since a
magazine is in many respects a communi-
ty, we think you might enjoy reading
about the community you join when you
subscribe to BYTE.

Your median age is 36.5 years. You are
well-educated, with 53.2 percent having
gone beyond college undergraduate stud-
ies. Your average personal income is
$49,400. The median number of employ-
ees in the BYTE subscriber’s company is
531, with 44.0 percent of you working in
companies that have 1000 or more
employees.

On average, you have subscribed to
BYTE for 3.2 years. You spend an aver-
age of three hours reading an issue of
BYTE, picking up the issue 5.6 times to
do so. More than 80 percent of you save
and file the entire magazine, and another
12 percent of you clip and save items that

BIX Special Events

July’s special events on BIX will deal
with local area networks and with the
business of being a computer
consultant.

The LAN event will include expert
views on the major network proto-
cols—including token ring, collision
detection, and collision avoidance—
and what each does best. The prob-
lems of using networks to connect di-
verse equipment from different manu-
facturers—PCs, Macs, terminals,
minicomputers, mainframes, laser
printers, high-speed line printers,
etc.—also will be covered. You will be
able to get specific questions
answered.

The other event will deal with both
the upside and the downside of being a
freelance computer consultant. The
information in this event will have the
authority of real-world experience be-
hind it because it will come from peo-
ple actually earning their living as
computer consultants.

Watch for a BIX System.News bul-
letin announcing the start of these spe-
cial events. Then, to participate, sim-
ply ‘‘join lans” and ‘‘join
consultants.”
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are of interest to you.

Some 83.5 percent of you use a micro-
computer at work, but through the years,
22.1 percent of you have advanced into
positions of top management, 15.7 per-
cent are in middle management, and 37.5
percent are in technical positions. The
total percentage in management positions
now exceeds the percentage in technical
positions by 37.8 to 37.5. Another 13.6
percent are in professional positions. All
told, 89.0 percent of you are in manage-
ment or professional positions.

Almost 60 percent of you supervise
people who use microcomputers. On
average, 8.5 people under your super-
vision use microcomputers.

Your involvement with computer prod-
ucts is very high. In fact, 92.7 percent of
you use or supervise IBM or IBM-com-
patible microcomputers at work, and
19.2 percent use or supervise Apple
microcomputers at work, mostly Macin-
toshes. In regard to other products: 82.8
percent of you have hard disks at work;
27.9 percent have laser printers, and an-
other 27.0 percent are planning to buy
one; 40.9 percent of you have mice; and
17.2 percent have LAN hardware, and
another 16.5 percent are planning to buy
some.

You use many different kinds of appli-
cation software at work. In the office,
93.2 percent of you use word processors,
72.1 percent use spreadsheets, 71.9 per-
cent use database managers, 58.0 percent
use communications, S1.1 percent use
graphics programs, and 48.9 percent use
programming languages.

When the subscriber study was con-
ducted, Apple and IBM had not an-
nounced their major new machines.
Nevertheless, almost 65 percent of you
expected to acquire new microcomputers
at work this year for your own use or the
use of people whom you supervise. On
average, you plan to buy 6.8 microcom-
puters. We also found that 76.4 percent of
you are involved in your company’s deci-
sions about acquiring microcomputers;
73.4 percent of you evaluate microcom-
puters and recommend or select a ven-
dor, while 35.1 percent of you authorize
purchases; and 47.6 percent of you are
involved in computer decisions for your
department, 32.8 percent for your entire
company, and 32.3 percent for single
purchases. On average, your microcom-

puter decisions affect 60.9 machines,
with a median of 10.0 machines.

In addition to your work machines,
84.1 percent of you have microcomputers
at home. And 49.8 percent of you are
planning to buy a microcomputer for the
home this year. Although only 10.2 per-
cent of you have an office in the home,
your use of applications in the home ma-
chine parallels office use. In fact, 72.0
percent of you who have microcomputers
at home use them for business purposes.
As to use of specific applications at
home, 95.1 percent use word processors,
69.7 percent use spreadsheets, 63.0 per-
cent use database managers, 56.5 percent
use communications, and 52.7 percent
use graphics. You also use the machines
at home for applications like financial
planning, education, and recreation.

There are fewer hard disks in the
home, but still a strong 47.0 percent,
with another 28.1 percent planning a pur-
chase. Modems at home let 60.4 percent
of you stay in touch with the office, and
18.0 percent more are planning to buy a
modem for the home.

Your knowledge of computers leads
many people to ask you for advice about
acquiring microcomputers, peripherals,
or software. In a typical month, others
seek your advice 5.9 times. You are
asked for advice about using microcom-
puters even more—13.9 times in a typical
month.

In short, the community made up of
BYTE’s subscribers is well-educated, af-
fluent, employed mostly by large corpo-
rations, and heavily involved with micro-
computers. You’re also in a hurry. If
you’re not among the 65.0 percent plan-
ning to buy new machines for the office,
or the 49.8 percent planning to buy new
machines for the home, there’s a good
chance you are speeding up your current
machine—12.2 percent have accelerator
cards at work, with 11.8 percent more
planning to buy accelerator cards for the
office; some 7.3 percent have accelerator
cards at home, with 10.8 percent plan-
ning to buy an accelerator for the home.

We’re proud that people with so much
knowledge about computers and so many
related responsibilities still make time to
spend three hours in the pages of BYTE
each month.

—Phil Lemmons
Editor in Chief
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THE MAKER
ARE PLEASED TO ANNOUN
HAVE

CHOSEN OUR

S OF VTERM/220
CE THE FOLLOWING COMPANIES

DEC TERMINAL EMULATION SOFTWARE.

Among our largest customers are #en-
. dmassr And the

Big institutions can be very close-
mouthed about the competitive edge they
get from a powerful tool like VTERM/220.
So while they’d prefer that we not name
names, we can still tell you the reasons why
we have more satisfied users than all our
competition combined.

First of all, giant institutions don’t stay
giant by being sloppy. They spec things
down to a gnat’s eyebrow. That’s why we’re
proud to say that VTERM’ biggest fans are
large corporate, scientific and government
installations that perform very serious evalu-
ations of communications software. They
give VTERM the highest praise for accu-
racy of emulation, ease of use, multiplicity of
features, speed of execution, and just plam
quality.
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Just look at VTERM/220’s outstanding
features:

» Plug compatible VT220 and VT100 video
and keyboard emulation with customizable
key mappings.

« Powerful file transfer including the most
thorough implementation of KERMIT
available on the PC, plus XMODEM, and
our proprietary protocol VTRANS with
complete host-side software for VMS
RSTS/E;'RSX11 M/M+ ™ and UNIX™

+Host data capture and conversion to
Lotus® 1-2-3,® Symphony® and dBase®

¢ 132-column display via horizontal scrolling
or optional video board.

o Scrollback buffer for redisplay of up
to 2,000 lines (eighty screens!).

«“Hot Key” toggle between
host session and PC DOS.

 Programmable softkeys
with script-like capabilities.

« Full support for multinational

Coefficient &
Coefficient Systems Corporation *&
611 Broadway, New York, N.Y. 10012

and national character sets.

VTERM/220 is not the only thing we
have to talk about. There’s also our VT100
emulator VTERM 111, and our Tektronix™
4010/4014 graphics emulator, VTERM/
4010. Both of these VTERM’ have a lot of
the power of VTERM/220, including file
transfer.

So if you're looking for terrific terminal
emulation programs for your IBM PC or
other compatible computers, you and
50,000 other users have found it at Coeffi-
cient. We're the leader in DEC Emulation
Software. Just ask AT & oops.

Call us today at M

212- 7776707 ext. 409.

L Lo
] '.;'.9"

Inquiry 45



L

-CIT1HZEN

/

»

- st - ot N b
DL T T uu.—..-nhmm'ﬁw-.-m‘g. U Wl G

You're looking at all the printer you'll ever need, For any . -
application yot/'ll ever have. " -
! - The C;)tmen"‘ Tribute™ 224 A 384 pin dot matrix sg)i;ﬂon of-
ering superb word processing, spreadsheet, graphics and data pro-
cer:;ﬁ ag hcatIOnspAt a p;?c% ygu’ H find su%nimgly affordabl
e Tribute 224 delivers true letter-quality printin at 66
cps, correspondence ity at 132 cps, and drafts at
“(at'10 cpi). In standard or propoonnaI spacing. And opnonaL
* *IC cards enable fonts and emulations to be easily expanded, = .
You'also get high-resolution graphics. A built-in, push %3
feed, variable-width tractor and automatic paper loadi 3
tem. Both serial and parallel interfaces for flexible hardwate
compatibility. Front panel access to most print functions And‘ :
compatibility with virtually every major software: packag;
All this, and it’s backed by our nationwide service, excel
lent documentatlon and 12-month warran
For more lnformatmn calf1:800- 5564234 Exten51on 34
In California, call 1-800- 441 2345, Extensmn 34
The Citizen Tribute 224. e

'2I4'l'1erlclz1 l; ?uguhjngher tribute to : CIT I 7 EN“
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WHAT THE HECK!

ProDesign Il — Still $299!

ProDesign Il —the Easy-to-Use CAD System. The CAD
system that was introduced two years ago for the amazingly
low price of $299. The CAD system that has undergone four
major revisions with more than 400 enhancements. The CAD
system that still costs only $299!

How do we do it? Our accountants said to raise the price
to cover research and development costs. Our business
advisors said to charge more for the additional features. Our
competitors said it's impossible to stay in business selling a
comprehensive CAD package such as ProDesign Ii for only
$299.

And our customers said $299 is great. So, we said:

“Aw ... What the Heck! $299 it is!”

Now, two years after its introduction, ProDesign Il is one
of the world's leading CAD packages. It has features pre-
viously found only on CAD systems costing thousands of
dollars. For the single price of $299, you get these features
and more:

Support for more than 180 printers {including color
printers)

Support for more than 80 plotters, with plotter optimi-
zation.

Easy-to-Use single keystroke commands.

On-screen menus accessible with a mouse.
Comprehensive drawing commands, including the finest
curve fitting in the industry.

Editing features unsurpassed by ANY other CAD package.
Extensive snap features, including snap to point, endpoint,
midpoint, line, circle, ellipse, arc, intersection, and perpen-
dicular.

True Auto Dimensioning with several formats.

Extensive Layering features.

Full Macro capabilities.

Specialized drawing aids, such as tangents to circles and
ellipses, parallel lines, parallel curves, wide lines, and more.
Complete hatching with up to 40 different patterns.
Area and length calculation for line curves, circles, etc.
Full Zoom, Pan, and Rotate capabilities.

Capability to transfer drawings to and from other programs
Capability to Break/Trim Lines, Curves, Circles, Arcs, and
Elipses.

Many more features — Al for only $299!

PRODESIGN Il

= =il

RAISING
HECHANLSRH
COPTIONAL >

6° SPINDLE
TRAVEL

02 NORSE TAPER

Where do you get ProDesign I? See your local computer
dealer, or contact
American Small Business Computers, Inc.
118 South Mill Street
Pryor, OK 74361
(918) 825-4844
Telex 9102400302

Want more information? Call or write for a detailed brochure
and a free demo disk!

STILL ONLY $299!
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The most
brilliant breakthrough
in SQL technology

since SQL.

XQL offers all

the performance and
‘ reliability you've come to
XQL is a dramatic step forward for maximum expect from Btrieve, includ-
in the history of SQL. It’s the one efficiency or full ing LAN support, fault

74

unique SQL solution that helps SQL. statementsfor
programmers break through to even =~ MaXximum conve-
higher levels of productivity. Power- ~ Di€nce, are callable

tolerance, comprehensive
documentation and expert
technical support for trouble-

ful yet easy to use, XQL minimizes subroutines from free software development.
your coding time and lets you focus BASIC, Pascal and C. The third Plus, you never pay royalties on
on building better applications. level lets you enter SQL statements  your XQL applications.

interactively without ever having

XQL extends the power of (FEVEe & preEram. Puth thel latest 1mol:/?tlon in SQL
Btrieve, SoftCraft’s high-perfor- technology to work for you.

XQL’s extensive DBMS fea- Contact SoftCraft.

mance file manager, by allowing ac- BRI, cetsldata by name.

vy multlpl.e ref:ords T i Field order is independent of physi-
frees your application from physical ) A )
a0 . cal location within the Btrieve
file characteristics by providing true
. R : record. Only records that pass your
relational capabilities with data in- Al :
restrictions are returned—in the sort

(.tlepen.dence, o (.tlescrlptlons, e order you specify. Fields can be com- Soacraﬂ
integrity and security.

puted from other fields or constants.

XQL’s three interface levelsare  And you can manipulate composite AP%?;EiL9%8M;SEY
a major advance in SQL technology.  records built from multiple, joined Austin, Texas 78766

The first two levels, XQL prim:tives  Btrieve files. (512) 346-8380 Telex 358 200

XQL, $595; Btrieve, $245; multiuser Btrieve, $595. XQL requires Btrieve and
PC-DOS or MS-DOS 2.X o 3.X. XQL is a trademark and Brrieve is a registered trademark of SoftCraft, Inc.
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Indispensable
Gomplete Reference Series

1-2-3%: The Complete
Reference

by Mary Campbell

Every Lotus® 1-2-3* com-
mand, function, and proce-
dure is thoroughly explained
and demonstrated in “real-
world” business applications.
Includes money-saving cou-
pons for add-on products.
892 pages.

322.95, A Quality Paperback,
ISBN 0-07-881005-1

<D0S: The Complete
Reference

by Kris Jamsa

Has all the answers to all
your questions on DOS
through version 3.X. This
essential resource is for
every PC-DOS and MS-
DOS* user. 1045 pages.

824.05, A Quality Paperback,
ISBN 0-07-881259-3

<dBASE Il PLUS™: The
Complete Reference

by Joseph-David Carrabis

4C: The Complete
Reference

by Herbert Schildt

For all C programmers,
beginners and seasoned
pros, here's an encyclope-
dia of C terms, functions,
codes, and applications.
Covers C ++ and the
proposed ANSI standard.
740 pages.

$24.85, A Quality Paperback,
1SBN 0-07-881263-1

Conveniently organized so
you can quickly pinpoint all
ABASE I11* and dBASE Il
PLUS™ commands.
functions, and features.
768 pages.

322.95, A Quality Paperback,
ISBN 0-07-881012-4

AVAILABLE NOW at Fine Book Stores and Computer Stores Everywhere.

Or Call Our Toll-Free Order Number 800-227-0900
800-772-2531 (In California)

Available in Canada through McGraw-Hill Ryerson. Ltd. Phone 416-293-1911

Osborne McGraw-Hill
4 2600 Tenth Street
' H n Berkeley, California 94710

Trademarks: Lotus and 1-2-3 are registered trademarks of Lotus Development Corp. dBASE is a registered trademark and
dBASE 11l PLUS is a trademark of Ashton-Tate. MS-DOS is a registered trademark of Microsoft Corp.
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Through Rain, Snow, Sleet, Hail, IBM,
Novell, 5Com and Banyan LANs, Remote
Sites, Bridges and Public E-Mail Systems...

The Network Courier delivers!

o Ay S B s

LA

Sl ::I N

If You’re A LAN User, Chances Are You’ve Already
Heard Of The Network Courier. After All, The Network Courier
Has Become Accepted As The Industry-Standard LAN Electronic
Mail Package. But, You May Not Yet Have Heard Of Its
Power To Take Your Messages Outside Of An Individual LAN.

We've added the links that can
make LANs a solid part of your
corporate-wide E-Mail network.
The new Inter-Network Courier
provides transparent connectivity
between all tvpes of NetBIOS com-
patible LANs, including IBM, 3COM,
Novell, Banyan and Ungermann-
Bass. There is even a Network
Courier module that links LAN users
and IBM PROFS users together.

To go beyond your internal
organization, Network Courier offers
gateways to the world of public
E-Mail, through systems such as
MCI Mail.

Our recently completed Remote
User version now allows even the
most remote individual PC to call
into vour LAN “post office} via
modem, from anvwhere.

And. whichever version vou’re
using...whether it’s user-to-user
E-Mail within a LAY, inter-Network,
or via public E-Mail system...your
users can attach anything from
spreadsheets to DOS programs along
with their messages.

For More Information On
The Network Courier, Phone:

800-663-8935

Dealer Inquiries Invited.

Consumers Software is the original
developer of The Spreadsheet
Auditor. and the producer of Duet,

Inquiry 64

the new on-sereen printer control —
software that offers sidewavs back- o
ground printing. — ™

Of Course, Connectivity Is Only

Part Of The Story. Here Are

Some Of The Features That Have

Made The Network Courier User

Base Look Like A ¥Who's Who Of

Fortune 300 Companies:

*“pop-up” mail monitor so vou don’t have to leave
vour current application to send and receive mail

« Easy to use intuitive interfaee. On-line help provided.

« Attach up to ten DOS files to a message. Cut and
Paste from any ASCH file.

* Multiple priority levels, including registered (receipt
delivery) mail

» Compatible with CCITT X.400 international E-Mail

standard
« Mail transfers transparently between LANs of
different types (e.g., Novell and 3Com)

*Gatewayvs lo mainframe mail svstems

* Gateways to publie E-Mail svstems

* Supports dial-in from remote users in the field

More experts have endorsed The Network Courier
thamany other LAN produet. The Network Courier is
licensed and/or re-sold by AT&T, Tandy, L ngermann-
Bass, ACT, Univation and manv others.

Consumers Software Inc.
736 Chestnut Street, Santa Cruz, CA 95060
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"Toshiba Mak
Out Of Your

The more advanced something There’s even a built-in tear bar to
is, the simpler it should be to use. make tearing off the continuous form

That'sexactly what wehadin ~ paper both neat and easy.
mind when we developed our latest You won't be tearmg your ha1r
printers, the P321SL and the P341SL. —TR :
‘They don't just look sophisticated,they -
make turning your hard work into S ' ‘
hard copy alot easier. out trying to find and switch the dip

Their fanfold bypass feature switches anymore. There aren'’t any.
eliminates the need to unload the The new front panel lets you choose
continuous form paper when \ type fonts, pitch, emulation, quiet
using single sheets. %— - mode lines per inch, page
Just insert and print. 1R S — length and more at
Their auto-load fea- _..._-_i -~ the touch of a button.
ture does away with platen cranking Compatible as they are with

for both fanfold and single sheet paper. you, the P321SL and P341SL are also
Just pull a lever to instantly and accu-  compatible with IBM Proprinter and
rately load either of them. Graphics Printer! Qume Sprint 112
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>s Childs Play
Paper Route.

And of course our own P351. film ribbon.) And high-resolution
These popular emulations,in  graphics at 360 x 360 dots per inch.

addition to five resident fonts, optional

plug_ln ty-pe font Cards and download_ l Toshiba 24 pin letter quality

able type fonts, give you a lot to choose —

frOm.\VlthOutaIOt T pin printer quality.
of work. L__ o

~ There’s another So no matter what your needs
thing they give you are, from standard letter correspond-
lessof —options.  ence to full-size spreadsheets, Toshiba

‘ That'sbecause makes a printer for you.
they come with more standards like All this should make choosing
the tractor, quiet mode and IBM the affordable P321SL or P341SL as
emulation. easy as using them.
Also standard is our 24-pin For the name of your nearest

print quality that's head and shoulders  Toshiba printer and computer dealer,
above 9-pin heads. (Made evenbetter ~ call 1-800-457-7777.
with Toshiba's letter-quality multistrike 38 fmsssbmagnpmess d e fore i G

o

e e

E

([ —— e e B

In Touch with Tomorrow

TOSHIBA

Tewhiba Amenca. Inc., Informationr Systems [hvision
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LETTERS

High C Compiler

I would like to supply a minor correction
to a description of MetaWare’s High C
386 protected-mode compiler that was
mentioned in Reviewer’s Notebook in the
April issue of BYTE, page 201.

It is true that the libraries shipped with
the compiler only support the “small”
memory model, which restricts programs
to one data segment and one code seg-
ment. However, in the context of 386 pro-
tected mode, one segment is 4 gigabytes,
not 64K bytes as mentioned. Thus, there
are no practical limitations to program
size—*small” is really not very small.

Also, you reviewed our Professional
Pascal compiler in the December 1986
issue. The table on page 268 indicates
that the compiler doesn’t support un-
signed and signed byte integers. It does.
“Type S = —128..127” denotes a signed
byte and “type U = 0..255” an unsigned
byte. The table also says that *‘address™ is
supported only via a function. Some
readers may think this implies a run-time
call to get the address of something.
Rather, our Adr(...) syntax just looks like
a function call; it doesn’t call a run-time
function but instead obtains the address
the efficient way you’d expect it to.

Aside from these minor points, Mr.
Shammas was quite adept at summarizing
the features of the language.

Your readers may be interested to
know that in March of 1986 MetaWare
released version 2.6 of Professional Pas-
cal. It contains new optimizations and
register variables. Version 2.7 will offer
more new optimizations and support for
the additional instructions of the 386 real
mode. We have also released an equiva-
lent Pascal compiler for protected-mode
80386 programs.

Thomas Pennello
MetaWare Inc.
Santa Cruz, CA

I would like to thank Mr. Pennello for
pointing out my error. He is correct: I ob-
tained the segment-size figures from the
High C reference manual rather than the
80386 supplement. However, the Phar
Lap run-time environment that we tested
with the High C compiler does have a
640K-byte limit on the code segment’s
size (this limit is actually imposed by
DOS) and an unlimited data segment
size. Phar Lap claims that a future re-
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lease (possibly available by the time you

read this) of RUN386 will have any seg-
ment-size limitations removed.

—Richard Grehan

Technical Editor

Apple IIGS

I"d like to respond to some of the conclu-
sions that Phillip Chien reached in his re-
view of the Apple IIGS (April BYTE).
First, the Apple IIGS and the Amiga ac-
cess the same amount of RAM (8 mega-
bytes), although with current products
most of the Amiga’s RAM expansion is
external. Second, the Apple II line suf-
fers from terrific overpricing. Imagine,
for $829 (I'm quoting Mr. Chien) you
can get an Apple Ile with 128K bytes of
RAM and an 80-column card, or (see the
“What’s New” section of the same issue)
for $899 you can get an Atari 1040ST
with 1 megabyte of RAM, a monochrome
monitor, and a disk drive.

It seems preposterous to pay almost
$2000 for a complete Apple II (e or GS)
system (by “complete” I mean a system
that includes two disk drives, dot-matrix
printer, and monitor) when for an equiva-
lent amount of money you could purchase
an Amiga 100 system that would operate
faster and have four times the memory, or
an Atari 1040 system that would also op-
erate faster and have eight times the mem-
ory of the Ile.

Third, how is the GS more expandable
than the Amiga? The Amiga comes with
a standard RS232C connector, and it can
be hooked up to a television set, an RGB
monitor, a composite monitor, and a
monochrome monitor. In addition, the
PAL expansion box, hard disk drives,
Genlock interface (for under $200), a
digitizer, video cassette recorder, and
many other devices can be simply
plugged into one of the ports on the
Amiga (or its peripherals).

The Apple IIGS is a machine that em-
bodies Apple’s commitment to compati-
bility, and I applaud the company on be-
ipg able to maintain compatibility and
integrate new features. However, the ex-
pense involved does not warrant buying
this machine for only those new features.
If a user’s investment in an Apple II sys-
tem is so great (in terms of time and

* money) that it makes little sense to pur-

chase a new system, the Apple IIGS of-
fers the best compromise. However,

there are plenty of other machines that do
more for less money.

David E. Johnson

Greensboro, NC

NEC P6 Printer

Your review on dot-matrix printers
(April BYTE) was thorough and interest-
ing. Unfortunately, you néglected to de-
termine if each printer would accept
envelopes.

In January, I purchased a NEC P6
printer. When it developed a problem
that needed repair, the manufacturer in-
formed me that the problem had occurred
because I had used the printer to print ad-
dresses on envelopes and thus had used it
*“out of spec.”

While NEC did repair it under warran-
ty, I now have to use window-type enve-
lopes. None of NEC’s documentation
even mentions envelopes; its claim is that
all salespeople have been notified to warn
customers not to use the NEC P6 with
envelopes.

David L. Fisher
Baltimore, MD

Variable Records Targets

I read with interest and appreciated the
overall analysis in Antonio Fernandes’s
article “Dynamic Memory Allocation”
(January BYTE), but I would like to point
out that the function PREVIOUS (listing
5), “. .. which returns a pointer con-
taining the address of the node prior to
the target mode or NIL,” is not entirely
correct.

As the article points out, the search of
the list performed in that function termi-
nates *when it finds a NIL or encounters
the target.” Note, however, that CUR-
RENTT.LINK = NIL implies that CUR-
RENT?T.LINK? does not exist. Hence,

continued

[
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.




Pre-shrunk.
Pre-fitted.
Pre-thunk.

When you buy a Ven-Tel modem, you buy 12 years of well thought
out, innovative technology that’s custom-tailored to your needs.

Like the PC Modem Half Card,’ the first modem ever shrunk to
fit into a short slot, so you’d have another long slot for more memory
or other functions.

And our*“pre-fitted” 2400 baud modem—
the only 2400 that lets you double your
transmission speed without reconfiguring
your PC, buying new software or
changing switches.

Another thing: other modems
have 300 or so working compo-
nents, ours have 70. That means

they use less energy and generate

less heat—the main cause of PC
malfunctions.

Even so, we back every Ven-Tel
modem with a free five-year warranty. No
+other major manufacturer even comes close.

So when the Ven-Tel modem you buy off the shelf seems
like it was custom made for your office, don’t be surprised. It was.

Ven-el

Modems

Our free 24-page booklet, “How To Select The Correct Modem]” contains specific information
about our full line of modems. To request your copy, call 800-538-5121. In California, call
408-727-5721.

Inquiry 279 JULY 1987 « BYTE 17



UNITE" Bridges

The Operating Systems Gap.

If you create applications in PC or
MS=DOS and/or UNIX™ , you
“"know the frustration in not being
able to integrate, much less communicate,
between these dominant operating systems.

Now you can bridge the operating systems gap with CYB
Systerns’ UNITE. UNITE’s unique connective power lets you de-
velop and use software with total compatibility and flexibility
between MS-DOS, PC DOS and/or UNIX operating
environments.

With UNITE, you can boost your productivity and end the
isolation of PC stations, departments and work groups by mov-
ing data between disparate operating systems and machines.
Single function keystrokes enable you to process work on a PC,
suspend operations and transfer files locally or to remote sta-
tions, access 3270 mode, or act as a UNIX terminal with alf
utilities. UNITE also provides an on-board upward link to popular
mainframes via TCP/IP or SNA protocols. And with UNITE you
can add greater interconnective capabilities for true departmental
processing further up the road.

UNITE. The bridge to fast, affordable program development
today—and tomorrow. For more information, call or write CYB
Systems, or visit our suite at the Dallas INFOMART.

CYB SYSTEMS, INC.
INFOMART, Suite 2017
1950 Stemmons Freeway
Dallas, Texas 75207
214/746-5390

UNITE is a trademark of CVB Systems, Inc MS- 15 2 wrademark of Micrasoft Corporation
UMK is 2 trademark of Bell Laboratones
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evaluation of the termination condition
may imply access to a nonexisting vari-
able, CURRENTT.LINKT .NAME, and
this may cause failure of program execu-
tion. In some Pascal implementations,
when CURRENT?.LINK < > NIL pre-
cedes CURRENTT.LINKT.NAME <
TARGET the termination condition may
not be fully evaluated unless its first com-
ponent is true. Thus a nonexisting vari-
able is not actually accessed.

In my opinion, the above problem can
best be remedied by introducing an auxil-
iary Boolean variable to record whether
or not a desired target was found.

FUNCTION PREVIQUS(LIST :
LISTPOINT; TARGET : ST1) :
LISTPOINT;

VAR

CURRENT : LISTPOINT;
FOUND : BOOLEAN;
BEGIN
CURRENT := LIST;
FOUND := FALSE;
WHILE (CURRENTT.LINK <> NIL)
AND (NOT FOUND) DO
IF CURRENT?T.LINKT.NAME =
TARGET THEN FOUND : =
TRUE
ELSE
CURRENT :=
CURRENT?T.LINK;
IF FOUND THEN
PREVIOUS := CURRENT
ELSE
PREVIOUS := NIL
END;

Gregory Karakoulas
West Yorkshire, England

Redirecting Output

I have an IBM-compatible computer with
two parallel ports. I also have two
printers. Often a software package is in-
stalled for one or the other of the printers,
but not for both. Many times you want to
dash off a rough draft on your dot-matrix
printer, then produce a letter-quality
printout on your daisy-wheel printer from
the same software. But MS-DOS does not
provide means for switching between two
parallel ports. (You can redirect output to
a serial port with the MODE command.)
How, then, can you switch printers
without reinstalling the software
package?

The solution is a very short program,
included below. It’s a memory-resident
program occupying approximately 15
bytes, so it will cause little memory loss
to other programs. The effect of this pro-
gram is seen both from the DOS prompt
and within your application software. In
direct terms, the program intercepts calls

continued



A disk each month (‘/,0’000

PACKED with PROGRAMS

DISCOVER UPTIME. You deserve the hest trom vour Atleast eight great programs on every disk.
computer. Have the best and save the mostwith UPTIME, What's the opposite of “downtime™ It's UP-
TIME, of course. Just imagine ... a disk cach
and every month, delivered right to vour door
and packed with programs for vour micro.

We make it easy and inexpensive — a disk each month.
You deserve value, At UPTIVE we believe invalue. That's
why each month 30.000 people like vou enjov a disk
packed full of programs and information. Subscribe now, with our introductory offer!
Satisfaction guaranteed, or your money back.
Make the very next disk vours! Fill in the
coupon and return it to us, or simply
call. We'll start vour UPTIME subscrip-
ton immediately.

Make life easier & get more from your computer.
Organize yvour life and be more productive with
home management and finance pro-
grams. Have fun learning with our
educational programs and fun
reluxing with games and ad-
ventures. You will find
business, graph-
ics, utilities
& more!

Call
1-800-437-0033

Today!

A Typical Disk Inciudes:
Label Magic ® Living Art @ File Doctor @ Calendar "
# One Foundation ® Financial Package @ De- 7
cision Maker 8 Tips and Hints 8 News
and Views 8 Product Reviews



C PROGRAMMER!

10 Important Reasons
to Use db_VISTA for
File Management

. db_VISTA is written in C.

. It's fast, combining B-tree indexing
with “network” or direct “‘set” rela-
tionships between records.

3. It's flexible. Use db_VISTA as a file
manager or a complex database;
single-user PC to multi-user VAX
with millions of records. Upgrade

‘ easily with full compatibility!

. It’s portable. MS-DOS, UNIX, VMS
. . . see list below. k

5. It uses space efficiently. Non-RAM
resident; only operative functions

are in your run-time program.

And there’s more ...
6. Royalty-free run-time. w
7. Complete source code available.
8. SQL-based db_QUERY!

Add fast, C-linkable db_QUERY for
ad-hoc queries and reports. Build an
end-user interface; provide a rela-
tional view of the database.
9. FREE tech support hotline!

60 days free; for product or applica-
tion development help. Extended
support, consulting, training classes
— all available.

10. 30 Day Money-Back Guarantee.
Full refund if not completely
satisfied.

DO =

That'’s just the beginning!

Want more details? Call today!

Order Now. It's easy — simply call toll-
free. We'll answer your technical ques-
tions and get you started . . . fast
delivery.

Call Toll-Free Today!

1 (800) db-RAIMA
(that's 1-800-327-2462)
— OR Call 1-206-828-4636

Royalty Free

db_VISTA |

Prices
| Single-User $ 195 $ 495 |
Multi-User $ 495 $ 990
VAX Multi-User $ 990 $1,980

db_QUERY prices are the same as above

S =
—

¢ Operating systems: MS.DOS, UNIX,

XENIX, ULTRIX, VMS; more . . .
¢ Compilers: Microsoft, Lattice, IBM,
‘ Computer Innovations, Aztec, Turbo C,
UNIX, XENIX; more to come . . .
also works with most C libraries!

RAIMA" |

CORPORATION

3055 - 112th N.E., Bellevue, WA 98004 USA E \
(206) 828-4636 Telex: 6503018237 MCI UW 0 i
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to the parallel port service and toggles the
device selection bit. Therefore, what is
meant for LPT1 (or PRN) is sent to
LPT2, and what is meant for LPT2 is
sent to LPT1.

If you want to cancel this redirection,
simply run the program again. Even
though the calls to the BIOS printer ser-
vice go through two preprocessors, their
effects cancel each other.

The program listing is stripped for
brevity. To assemble, use the following
commands:

MASM LP1XLP2;

LINK LP1XLP2;

EXE2BIN LP1XLP2.EXE LP1XLP2.COM
ERASE LP1XLP2.EXE

If you don’t have an assembler, here is
a hexadecimal dump of the program. It is
a simple matter to use DEBUG to get it
running on your system.

addr
0100

contents
EB OF 90 00 00 00 00 FB-81 F2 01
00 2EFF2EQ3

0110 0133 COB8EC0 26 A15C-00A303

0126 A1 5E 00
A30501B80701FA26-A35C 00
26 8C OE S5E 00

FBBA 1101CD 27

0120
0130

Load DEBUG, then follow these in-
structions. (Computer’s response is
underlined. Terminate all commands
with Enter key.)

E100

(enter the hex data above, i.e. EB
<SPACE>OF<SPACE>. . .)

(Terminate data entry with ENTER.)
RCX

CX: 36

NLP1XLP2.COM

W

Writing 0036 bytes

Q

The program is now saved on your sys-
tem under the filename Ip1xlp2.com.

Scott U. Johnson
Riverside, CA

continued

Listing 1: Toggling berween parallel printers.

0000 cseg segment
assume cs:cseg,ds:cseg,ss:cseg,es:cseg

0100 org  100h
0100 BEGIN:
0100 EB OF Jmp  install ;Go tooverheadcode.

;Storage for BIOS
0103 2?27?2722 ROM17h  dw ?,? ; print vector.

; Offset then segment.
0107 INT17H:
0107 FB sti ;Toggle printer. . .
0108 81 F2 0001 xor dx,1 ;. . . selectionbit.
010C 2E: FF2E 0103 R jmp  cs:dword ptr (rom17h] ;Jump old vect.

;Remainder of code discards itself.

0111 INSTALL:
0111 33CO XOor  ax,ax ;SetES=0
0113 8ECO mov  es,ax ; To fetch BIOS Vect.
0115 26: A1 005C mov  ax,es:[17h*4] ;Fetchoffset first.
0119 A3 0103 R mov  [roml7h],ax ;Store for our use.
011C 26: A1 O0SE mov  ax,es:[17h¥4+2] ;Fetch segment last.
0120 A3 0105R mov  [roml7h+2],ax
0123 B8 0107R mov  ax,offset intl7h ;Substitute our vect.
0126 FA cli ;Be safe.
0127 26: A3 005C mov  es:[17h*4],ax ;Store of fset first.
012B 26: 8C OE 005E mov  es:[17h¥4+2],cs ;Use the current CS
0130 FB sti ;Reenable interrupts.
0131BAO111R mov  dx,offset install ;End of resident code.
0134 CD 27 int 27h ;Terminate but stay

; resident function.
0136 cseg ends

end begin
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iIncomparable!

"It outperforms the cornpetition at a price that is simply the best deal on the market.”

“Wells American’s A % Star Il stands out
from the crowd... This reviewer found the
[keyboard] touch to be very good....[The
documentation] is well written and easy to
understand and all the illustrations

are clear and accurate,

We find the A % Star |l

to be a very attractive

AT-compatible computer.” The AxStar

:
—Compatibles Report L/ Z_L
i
g B

“If you're looking for a 5
bargain-priced AT
type computer - and

there are many to -
consider these days - e
the A x Star is one
that seems well
worth the price.”

—Patrick Honan

“This computer is a
whale of a buy....In-
side the case it is neat

“All in all, [the A % Star] is a superior PC/AT
compatible unit... When one considers
price, performance, upgradability, manufac-
turer support and assembly within the

USA, it ‘s a definite winner.”

—Jake Epstein

“It is as compatible as the best units
tested... .Its money-back guarantee
is commendable....[the A xStar]

has the potential to be a low
cost whiz.”

—dJon Pepper

“What the world needs
now is an AT which is sig-
nificantly cheaper than all

the others, while provid-
ing a higher level of per-
formance than most, with
a high degree of compat-
ibility and good quality.
And that’s exactly

and well designed. what the A% Star Il is”

It just looks like

quality!...| would find

it hard to believe that

you could outgrow the

A % Star anytime in the

near future...If | were buying a
computer now it would be this
offering from Wells."

—Ian Davies

“Graphics screens that take 10

and 20 seconds to redraw at 6MHz,

now appear in three or four seconds.

If it doesn't run at 12MHz, in 5 seconds
you can switch to a lower speed. We were
very favorably impressed.”

—Lon Andrews

Unsurpassed quality. Unbeatable performance. Exceptional manufacturer support.

The experts agree! There are no other IBM PC/AT compatibles quite like our A % Star
microcomputers. With prices starting at only $1095 for a 12MHz unit, it's no wonder so many
of our customers are saying goodbye to IBM in favor of a “good buy” from Wells American.

Call or write us today about our 31-day trial offer.

+  Wells American,

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169 - 803/796-7800 - TWX 510-601-2645

1BM and PC / A1 are trademarks of International Bus.ness Machines Corporation
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More on Concurrent Pascal

Thank you for publishing “Concurrent
Programming in Turbo Pascal’’ by
Mukkai S. Krishnamoorthy and Snorri
Agnarsson (April BYTE). 1 have been
looking for inexpensive ways of expand-
ing Turbo Pascal’s capabilities, and that
article fitted the bill nicely.

I have also come across another imple-
mentation of concurrent programming
called Co-Pascal, a Turbo Pascal com-
piler with user-written extensions. Co-
Pascal is written in Turbo Pascal itself,
and the author, Charles Schoening, has

placed the source code for the compiler in
the public domain. According to the in-
formation I have, the compiler and source
code can be had in IBM or Kaypro CP/M
format for $7 direct from the author, c/o
Computer Language, 500 Howard St.,
San Francisco, CA 94105. Although I
haven’t obtained a copy yet, it looks to be
a pretty good implementation. (For those
who have knowledge about multitasking
operating systems, it uses Dijkstra’s
semaphore concept to achieve its concur-
rency.) For more information, please
consult “Concurrent Programming in

WHAT’S THE SECRET DEBUGGING WEAPON
USED BY EVERYBODY FROM BORLAND TO ORACLE?

FREE 44-PAGE

“WE COULDN'T HAVE DONE IT WITHOUT
ATRON’S HARDWARE-ASSISTED

SOFTWARE BUGBUSTERS.”
Philippe Kaha Larry Ellison
Borland Pres. Oracle Pres.

This is the city saved by the 2

ANSWER FROM ATRON.

PROBE displays the program exccution in detail, including sym-
bols and sousce code for C, Pascal, or assembly language pro-
grams. Which shows how out-of-range pointers got that way.
The third plague. not enough room for the
debugging symbol table 1o be co-resident in
memory with a large program, was cured with

Atron bugbusters. Your city.
Full of wizards, with hundreds
of millions of dollars invested
in wringing every ounce of
intelligence and pertormance
out of your PC. [t used 1o be
plagued with the toughest
software bugs known to man-
kind.

PLAGUES OF
BIBLICAL PROPORTIONS

The first and most difticult
plague was impossible 10 trap
with software debuggerss.
These were carnivorous bugs
which randomly overwrote
programs, data, even the
debugger. Nastiest were the
ones that slipped in once every
few hours, or changed theis
behavior after cach new com-
pile. Forty days and forty
nights of recompiling, trving
something else, causcd many
a would-be resident of the city
10 run screaming into the wil
derness, never to be heard
from again.

Second came the plague of
not knowing where the pro-
gram was, or where it had
recently been. This com-
pounded the first plague: How
could anyone know what
caused the random memory
overwrites? Add to this ran-
dom intersupts and timing
dependencics, and you begin
1o understand The Fear that
gripped the city.

Then came the last plague,
which brought the wizards 10
theis knecs before they even
started debugging. Their tow-
ering programs consumed so

I-megabyic of on-board. hidden, write-pro-
tected memory. System memory was then free
for the program, keeping the symbol table and
debugger safe from destruction.

When the job of bugbusting
was done, the wizards used
their PROBES as performance
analyzers. So they could have
both reliability and perfos-
mance. So they could send
only the best software into the
field.

IF YOU AREN'T AN ATRON
CUSTOMER, 0DDS ARE YOU
WON'T BE MAKING
THE TOP-TEN LIST.

On any given week, at Jeast
nine of the top ten best-selling
software packages on the Soft-
Sel Hotlist come from Atron
customers.

Ever heard of Borland?
“Without Atron,” says its
president Philippe Kahn,
“there wouldn’t be a Side-
Kick "™, Turbo Lightning
would be light-years away, and
Turbo Prolog™ wouldn't be
shipping today.”

Ever use a spreadsheet?
From Enable™ 1o Paradox’™
their bugs were busted by
Atron products.

Into DBMSs? Everyone
from Ashton-Tate t0 Oracle
owns at lcast one Atron bug-
buster.

If you usc a product from
one of the companics in The
City. you owe lifc as you know
it to Atron. Our guess is that
99% of all PCs. XTs and ATs
have at least one product
debugged with Atron bug-
busters.

much memory, there wasn't enough room for their symbol table, let alone
debugging software. Evenif they could get past the fisst two plagues. this
one killed their firstborn software

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS

The Atron solution came as a lati Monitor cvery memory
reference and every instruction executed, by adding a hardware board to
the AT or PC with an umbilical probe to the processor.

The result? Wham! The PC PROBE"™ and the AT PROBE™ saved
civilization as we know it The fisst plague was cured with PROBE'S
hardware-assisted breakpoint traps on reading, writing, executing, input-
ting and outputting. These could be done on single or ranges of addresses,
and could include particular data values. All in real time. For a mere
software debugger to attemipt this, a | -minute program would take 5 hours
10 execute.

‘The second plague, not knowing from whenee you came, was cured
with PROBE'S real-time trace memory. The history of program exccution
is saved on-board, in real time. Once a hardware trap has occurred,

FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU
A PROPHET, AND YOUR COMPANY A PROFIT.

We've writtenac tutorial on state-of-the-art bugl 2
And i’ yours, free for the asking. Full of examples and illustra-
tions, it will show you how the wizards work their magic.

If you're tired of suffering the wrath of program bugs. call Atron
today. You could be busting bugs, and sales records, tomorrow.

THE BUGBUSTERS

20665 Fourth Street ® Saratoga, CA 95070 @ 408/741-5900

Copyright © 1986 by Atnio Corp FC PROBE™ and A1 PROBL™ Atnin The uther fite Lompanies mentioned thioughout this advedisement s sumens wademarks Adv by TRBA
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Co-Pascal” (Computer Language, Sep-
tember 1986).

To other matters: Are there any instal-
lations in Singapore (or anywhere in the
Asia-Pacific region, for that matter) that
provide local BIX or BYTEnet listings
services? There are lots of computer
users in this area. Many of us have or are
considering the purchase of a modem,
and a sizable number read BY TE regular-
ly. If there is such an installation, could
you supply its phone number and any
other information needed to use the
service?

Adrian Ho
Singapore

BYTEnet listings are available in Sin-
gapore from Ken Ong’s K.B.B.S. bulletin
board, at 737-4090.—Eds.

Random Choice

Builders of computer simulations, espe-
cially for military applications (what 1
do), can always use a short, simple ran-
dom-number generator. And the longer
the cycle length, the better, since cycle
length is usually more important than
passing all possible statistical tests of
randomness.

Brian Wichmann and David Hill’s
generator (“Building a Random-Number
Generator,” March BYTE) meets these
requirements as well as any I’ve encoun-
tered. In fact, I’'m sending a letter to the
Army Logistics Management Center at
Fort Lee, Virginia, suggesting they re-
place the generator used in S (microcom-
puter implementation of the simulation
language SIMLANG) with Wichmann
and Hill’s.

Wichmann and Hill base their genera-
tor on the concept that “if each of x, and
x, is nearly random, the combination of
x,+x, will be much more nearly so than
either of them individually.” I thought
your readers might like to know that the
very first random-number generators
used on the early mainframes were based
on the same principle.

These early random-number genera-
tors sampled the voltage produced by a
vacuum tube (a noise tube). If the voltage
was above a specific reference value, then
the generator returned a binary 1; if the
voltage was below the reference value, the
generator returned a 0. If the generator’s
reference voltage was exactly equal to the
mean value of the tube’s noise voltage,
then the probability of either a 0 or a 1
was 4.

However, the noise tubes did not al-
ways maintain a constant mean noise volt-
age; thus, either the O or the 1 would be-
come more likely, with a resultant loss of
randomness. The common fix was to add

continued



Everex ASIC Technology

EVEREX
1CC-60106-0
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EVEREX

1€C-00105.0 EVEREX

; 1€C-00104.0
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EVEREX
1€C-00101.1
............
...... EVEREY

1€C-00102.9

. I‘ X [ -
. . . Puts you in the 3rd Dimension
EGA is Extended! 132 Column Display Printer Port Too!
Everex unveils its latest in The short card runs CGA For your extra convenience, a
ASIC EGA chip set to extend software on an EGA monitor parallel printer port is also
the resolution beyond in 132 columns with 256K included. Select the display
640x350 to 640x480 and video memory. You can also mode with EGMODE
even 752x410!" Choose any run Hercules™ 720x348 text software. Compare the
16 colors from 64 to display on the same monitor. features to others. Raise
the DELUXE picture with your standard to the DELUXE
customized reliability. level today!
EVEREX PARADISE VIDEO7  STB
Micro Enhancer Autoswitch Vega Multi
Deluxe 480 Deluxe Res
List Price $399. $599. $599 §495.
752x410 Yes No Yes Yes
Resolution
Half-card Yes Yes Yes No
Parallel Yes No No Yes
Port
Herculeson  Yes No Yes No
EGA Monitor
132 Column  Yes Yes Yes Yes
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) EVER for EXcellence
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new
pm%vrho hat

Nobody ever said programming PCs was
supposed to be easy.

ut does it have to be tedious and time-
consuming, too?

Not any more.

Not since the arrival of the remarkable new
The ultimate productivity tool for program on the left.

ts volumes  Which is designed to save you most of the
of C referenced data at your time you're currently spending searching through

: ual the books and manuals on the shelf above.
fingertips. .ReplaceS.ﬁIP gsftewznimple The Norton On-Line Programmer’s Guides "
G searches Wi @ Includes are a quartet of pop-up reference packages that do

keystrokes. in the same things in four differ-
-\ Compﬂ:\:nf?ag::a g ent languages.
\ 1 wur hasfs-

. Each package consists of
i B Also available m

two parts: A memory-resident
versions for BASIC,C instant access program.

And a comprehensive,

cross-referenced database
crammed with just about

everything you need to know to program in your
favorite language.

And when we say everything, we mean
everything.

Everything from information about language

Designed for the IBM*® PC, PC-AT and DOS compatibles. Available at mos: software

24 BYTE * JULY 1987



ouncesa
12 tool for people

syntax to a variety of
tables, including ASCII
characters, line draw-
ing characters, error
messages, memory
usage maps, important
data structures and
more.

How much more?

Well, the databases
for BASIC, C and Pas-
cal give you detailed listings of all built-in and
library functions.

While the Assembly database delivers a com-
plete collection of DOS service calls, interrupts
and ROM BIOS routines.

You can, of course, find most of this informa-
tion in the books and manuals on our shelf.

But Peter Norton—who’s written a few books
himself—figured you’d rather have it on your
screen.

In seconds.

In full-screen or moveable half-screen mode.

Popping up right next to your work. Right
where you need it.

A Guides reference summary
screen (shown in blue) pops up on
top of the program you re working

on (shown in green).

labor:

This, you're probably
thinking, 1s precisely the
kind of thinking that pro-
duced the classic Norton
Utilities. ™

And you're right.
But even Peter Nor-
A A
Summary data expands on tOl:l cant th‘lnk Of every-
command into extensive detail. thin 5
A ety omanian ¢ 5;} hich is why there’s

a built-in compiler for
creating databases of your own.

And why all Guides databases are compatible
with the instant access program in your original
package.

So you can add more languages without spend-
ing a lot more money.

To get more information, call your dealer or
Peter Norton Computing,

And ask for some guidance.

“Petor Nortvn-

COMPUTING

dealers, or direct from Peter Norton Computirg, Inc., 2210 Wilshire Blvd., #186, Santa Monica, CA 90403. 213-453-2361, Fax 213-453 6398, MCI Mail: PNCI ©1987 Peter Norton Computing
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two successive outputs using modulo 2
addition. So, if two voltage comparisons
with the reference produced first a 0, and
then a 1, the generator would returna 1.
The modulo 2 addition is equivalent to
Wichmann and Hill's x, +x,. If the drift
in the mean noise voltage had resulted in
the probabilities of 0 or 1 becoming 0.4
and 0.6 respectively, then the modulo 2
addition would result in a probability of
0.52 for a 0 and 0.48 for a 1, certainly
closer to the desired 0.50 for each.

As a final note, consider the possibility
that, since these first random-number
generators relied on physical random
events, they may actually have come
close to producing true random numbers,
as compared to modern random-number
generators that only produce pseudo-
random sequences.

Jeffrey Simmers
Niceville, FL

Faster Random Generation

Wichmann and Hill (BYTE March) have
done users of random-number generators
such a service that I hate to sound what
may be heard as a sour note. The fact re-
mains, however, that in a high-level lan-
guage “efficiency” is a relative term.
They have striven for it, notably by con-

fining all real-number arithmetic to the
single line where three outputs are com-
bined. Even so, on a 5-MHz Zenith Z-
100 with the 8087 in service, a Turbo
Pascal 3.01A compilation gets 30,000
random numbers in 7 seconds with
Turbo’s built-in RANDOM function, but
in 70 seconds using Wichmann-Hill. And
without the 8087, that one line does drag
us down: 207 seconds with the Wich-
mann-Hill.

Conclusion: If you don’t need long
cycles, use the built-in generator and save
time by a factor of maybe 30. If you do
need long cycles, then certainly use
Wichmann-Hill—but if at all possible let
an 8087 chip cut the drag from a factor of
30 to a factor of 10.

Hugh Kenner
Baltimore, MD

Alphabetical Ordering
We would like to thank John Unger for a
very complete and positive review of our
assembly language book, 80386/80286
Assembly Language Programming.
While working on this book, we had
access to Osborne/McGraw-Hill’s top
editorial staff. Jon Erickson, now with
BYTE, worked very carefully with us to
ensure that errors were eliminated from

gom/ta/ié/y

the final manuscript. The typographical
errors that John Unger pointed out were
noted on the final revisions of the manu-
script but somehow slipped by the type-
setter. We know how annoying any error
can be, and we feel that all typos have
been identified. Thanks for pointing them
out, however.

One point that John missed and that
various readers have pointed out to us is
that Microsoft’s Assembler needs to have
the assembled segments in alphabetical
order before copying them to the object
file. Page 21 of the Microsoft manual
contains a note to this effect. Simply
type: MASM myfile /A;. If the A switch
is not used, most programs from our
book, and from other sources as well,
will not assemble correctly or will bomb
the system when they are executed. This
problem does not occur with IBM’s
MASM.

William H. Murray
Chris H. Pappas
Binghamion, NY

Bibliography Sought

I have a cerebral-palsied son. Since I first
started working with microcomputers, in
1982, I have believed in the possible de-

continued
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THE PCSS-8 SERIAL BOARD

COMMON PROBLEM PCSS-8 APPLICATIONS:
Have you ever purchased a serial board or a printer —MUX/DEMUX

sharing device only to discover that you've spent —UNIX/XENIX

your money on a product that wasn’t compatible —CAE/CAD

—PRINTER SHARING

—DATA AQUISITION and CONTROL

—BULLETIN BOARD SYSTEMS

Still asking “why’’ the PCSS-8?7 Because if you
want the BEST serial board on the market, GTEK
has it! So order the PCSS-8 Serial Board today.
It’s the multiport serial card that has been signed,
“COMPATIBLY YOURS, DOS!”

For more information call: (601) 467-8048 or write:
Drawer 1346; 399 Highway 90, Bay St. Louis, MS

39520. Inquiry 103

with your system, required device drivers and/or
had limited capabilities? If this is the case, we
have a SURPRISE FOR YOU!

UNIQUE SOLUTION

Finally, a solution to your problem has been
developed. GTEK, Inc. has designed the PCSS-8,
an 8 port serial board for your IBM PC, XT, AT and
compatibles that can virtually perform any task
you desire; thereby, increasing your company’s
productivity. This unique board was truly made for
YOU and your DOS computer in that the PCSS-8
has more maximum number of DOS compatibie
ports than any of the competing products. In fact,

the PCSS-8 surpasses its competitors in terms of ORDERS CALL TOLL FREE

input/output functionality, handshaking, maxi- 1.800.ALL-GTEK T E K®
mum port development, price and user applica- S e ‘

tion. READ ON! ' TELEX-315814 LINC

world Radio Or)



PRESENTING THE DIFFERENCE BETWEEN
FAST COMPILING AND EKST 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 375
Let's C compiler rival those
of C compilers for the PC
currently being sold for

Source Debugger

need more. Because even the fastest compiler 3500... highly recommended...”
can’t outrun bugs. You need the revolutionary C 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 WITHLET’S C! | indispensable tool for program development.”

csd lets you bypass the time consuming frus-
trations of debugging—like long dumps and clunky
assembler. With ¢sd, 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.

Vé» A,
LET'S C AND csd FEATURESW

Let’s CZ : ’I;ort the IBM-?C tar‘;d Compatibles \’
o Now compiles twice as fast L
o Integrated edit-compile cycle edi- Sieve Benchmark
’;0! dutomaticalty ponts {Compile time n seconds)
0 arors .
] Il\r‘unws both small and large %SESOCC g:ggo(;{ssgg\ll(e?t?ggé)lBMAT)
memory moael
o Integrated environment or .
r;un?nmr\a line 1t11€r1.1r.r:- CSd
o 8087 sensing and support  Large and 4mall memory mode!
o Documentation features new * Debug in C source code. not
lexicon format assembler

o MS-DOS object compatible « Monitor variatles while

o New make utiity tracing program

o Fast compact code plus register * Does not change program speed
vanables or s1ze

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

« Full UNIX compatibility and windows
complete libraries o On-line help screens
 Many powerful utilities including e Can interactively evaluate any
make. assembler, archiver. cc one- C expression
step compiling, egrep, pr, tail, we o Can execute any C function in
o MicroEMACS full screen editor your program
with source included
o Supported by dozens of third
party libraries

o Trace back function
o Ability to set trace points
« Not copy frotected

—William G. Wong, BYTE, August 1986.

“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 csd 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 Program at over 5500 Radio Shacks or you can
order now by calling 1-800-MWC-1700.*

‘In Illinois call, 1-312-472-6659

Mark
Williams
Company

1430 West anhtwood Chicago. lllinois 60614
© 1€ k Willian

Let’s Cis a registere nm.y:(» of the A
UNIX is a trademark of Bc

MARK WILLIAMS LET'S C AND csd.ONLY $75 EACH.

Inquiry 155
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velopment of support devices to aid in
opening new horizons for the disabled.
When I read about the subject in the Sep-
tember 1982 issue of BYTE, I realized
the potential of computers as a powerful
tool for education, professionalization,
and as a real aid in the daily lives of the
cerebral-palsied.

That issue of BYTE has a special
meaning in my life because it influenced
me to choose information science as the
main subject of my studies; now I also use
computers in my job as an economist and
business consultant.

I have long realized that the develop-
ment of special devices would be more ef-
fective using a businesslike approach,
with experts from different areas working
and cooperating in research together.
Now, in early January, almost five years
after my first contact with this subject,
my company—Audiplan—in cooperation
with IBRM (The Brazil Institute for
Motor Reeducation), one of the most
prestigious specialized institutions, has
started a computer-based program of spe-
cial education and professionalization of
the cerebral-palsied.

FAST

RELAX!

and even exceeds the

most demanding com-
puter user.

UL LISTED
POWER SUPPLY

When it comes to PC’s
the SOURCE 386 meets

requirements of today’s

The Source 386 runs at 16
MHz operation

POWERFUL

Comes with 2 MB standard
memory expandable to 16 MB.
Has 1.2 MB floppy drive, a
disk controller for up to two
floppy and two hard disk
drives

COMPATIBLE

The Source 386 is fully com-
patible with the IBM PC/AT for
CAD/CAE/CAMICAT work sta-
tions, network file servers,
multi-stations, network file
servers, multi-user/multi-
tasking systems, UNIX/ZENIX

RELIABLE

Made in the U.S.A.! 48-hour
burn-in tested and backed by
a one-year warranty.

AFFORDABLE

Starting at $3,290, (configured
as specification) a price that
makes sense and is more af-
fordable than comparable
models presentiy on the
market costing up to $6,000
for a system

SPECIFICATIONS
« |BM PC/AT compatible

¢ Dual-speed 80386 processor
for 8 or 16 MHz operation

* 2 MB of RAM, expandable
to 16 MB

* 2 Serial ports, one parallel
port

* Enhanced keyboard
* One 1.2 MB floppy drive

* Disk controller for up to two
floppy and two hard drives

* DOS 3.2 and GW-BASIC

SOURCE

ELECTRONICS

2380 Qume Dr., Ste. A
San Jose, CA 95131
(408) 434-0877

TLX: 279366

FAX (408) 434-0539
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Inguiry 91 for End-Users.
Inquiry 92 for DEALERS ONLY.

I'm writing to express my deepest ap-
preciation for the guidance BYTE gave
me in 1982, and to ask your help with the
following:

I would like to know what progress
U.S. researchers have made in the use of
computers with the disabled. Could you
suggest a specialized bibliography so I
can update my knowledge on the subject?
Are there research institutes that I should
contact?

Also, in old ads for the out-of-date Os-
borne microcomputer, there was a de-
vice—actually a kind of lens—over a
small videoscreen that worked as a mag-
nifying glass. It’s my belief that such a
device, placed over a normal-size screen,
would be useful to a cerebral-palsied per-
son with very impaired vision. Can any-
one tell me what the lens was made of,
and what the name and address of the
manufacturer were?

Antonio Carlos Viard

Rio de Janeiro, Brazil
Socio-Gerente Da

Audiplan Assessoria S/C LTDA
Rua Correia Dutra No. 119/607

Address Known
I bought the book BASIC Scientific Sub-
routines, by F. R. Ruckdeschel, and I'd
like to get the programs for my PC. The
book indicates that they’re available on
disk from Dynacomp Inc., but when I
tried to contact the company, my letter
was returned as undeliverable.
I'm still interested in that software, and
I hope you can tell me where to order it.
Alfonso Manso Cifuentes
Madrid, Spain

You can reach Dynacomp at the following
address:

Dynacomp Inc.
P. O. Box 18129
Rochester, NY
(716) 671-6167

—Eds.

Cluster Buster

I have about 2000 files, each containing
an average of 400 bytes. But MS-DOS re-
serves 8000 bytes for each one of these
files. A directory listing shows only
800,000 bytes used, but MS-DOS has
squandered 16,000,000.

My 20,000,000-byte hard disk keeps
filling, and I have to go back to storing
data on floppies and retrieving it as
needed. This seems such a shame with all
the empty space on the disk.

I've only just been made aware of what
has been happening: My dealer’s techni-
cian tells me that it is a matter of the clus-

continued



INTR61’)‘I’JEDING FAST FORWARD,
NOWANY 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

(] with Fast Forward [l Without Fast Forward

dBase il
3.15 minutes
29.6 minutes
{Test: Add and delete 225 records)
WordStar 3.3
12 seconds ;
40 seconds

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

21 seconds
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.

Inquiry 156

THE MORE YOU USE IT,
THE FASTER YOU GO.

Once installed, Fast Forward works invisi-
bly. As you use data, it’s automatically stored
in your computer’s memory—and instantly
available the next time you need it. Programs
requiring frequent disk access (like dBase I1I)
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 Illinois: (312) 4726659

Mark

Williams

Company
1430 West Wrightwood
Chicago, lllinois 60614
Fast Forward runs on IBM-PCs and
100% ibles. Not copy pi d

1987, Mark Williams Company

60-DAY
MONEY-BACK
GUARANTEE
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ter size MS-DOS has chosen. He has
heard of a patch (from an IBM users
group) that can reduce the cluster size of
Rev. 3.0 to 2000 bytes, but he has not
heard of a fix for Rev. 2.11, which is
what I use on my NEC APC III.

I cannot find any reference to this prob-
lem in the MS-DOS manual. I cannot
change the software to bunch my data into
larger files, and the manufacturers of my
computer (NEC) said they couldn’t help.
Can you?

If you have, or know of, a patch or an
updated Rev that will fix this problem

(and that will run on a NEC APC III), I
would certainly like to get it.
Thank you for your consideration and
any help you can offer.
Raymond E. Lambert
Cataumet, MA

Like your dealer’s technician, we also
don't know of any fixes for Rev. 2.11. But
Rev. 3.0 uses clusters only half the size of
Rev. 2.11.

Upgrading to Rev. 3.0 would be the
most effective way to free up large
amounts of disk space. —Eds.

Share Any Printer

PrintDirector provides the ultimate in printer sharing for

about $200 per port.

(] Share any type of printer: laser, plotter, dot matrix,

letter quality, and FAX.

[J Connect any type of PC running any application
to serial or parallel printers, using proven, reliable

asynchronous technology.

L] Print any document without waiting, using concurrent
I/0 and automatic print buffering.

L] Plain and simple—the Auto Install program and
understandable, pop up menus make set up and

operation fast and easy.

Call: 1-800-243-2333; in California: 1-800-243-2006

Digital Products, Inc., 108 Water Street, Watertown, MA 02172 617-924-1680

PrintDirector is a trademark of Digital Products Inc
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Inquiry 74

FIXES

IFP Importer

Thanks for running the IFP article [*Illi-
nois Functional Programming: A Tutori-
al,” February BYTE]. Although IFP is
not yet a truly practical language, some
people will now have experience with FP-
style programming.

However, it seems the IFP.EXE and
IFP.TXT files were distributed without
the %IMPORT file. Some people have
had trouble figuring out what the %IM-
PORT file is supposed to contain.

The file “\TMP \%IMPORT" in list-
ing 1 should have been included in the
IFP distribution. It imports all the built-
in IFP functions. IFP should be run from
directory \tmp. Functions built into the
IFP interpreter have no corresponding
source files, but they must be imported
nevertheless. For example, there are no
source files for the functions + and cos,
but since they are not defined in \TMP
they must be imported. You can change
the directory name of \TMP, create
other directories, and add your own func-
tions to the %IMPORT file.

FROM /sys IMPORT
apndl, apndr,assoc,cat,distl,
distr,dropl,dropr,explode,
id, implode, iota, length,
patom,pick,repeat,reverse,
takel, taker, tl, tlr,trans;

FROM /math /arith IMPORT
+,-,%,%,addl,arccos,arcsin,
arctan,cos,div,exp,1ln,max,min,
mod,minus,power,prod,sin,
sqrt,subl, sum, tan;

FROM /math /logic IMPORT
GEE, =, ) =,2=,), ) ,and,
all,any,atom,boolean,false,
longer,member,null,numeric,
odd,or,pair,shorter,xor;

Arch D. Robinson
Urbana, IL

Trademark Marked

Zetalisp, referenced in the April issue’s
article, *“The GCLISP 286 Developer,”
by Ernest Tello, is a registered trademark
owned by Symbolics, Inc.

Backward Ranking

In our April review of 53 dot-matrix
printers, table 3 (page 210) contained an
error. In explaining the rating for each
printer’s documentation, the caption said
that a score of 3 is best, 2 is average, and
| is inadequate. In fact, a score of 1 is
best, 2 is average, and 3 is inadequate. m

Inquiry 256 —



From the sophisticated realism, detail, and intellectual

stimulation of Flight Simulator...

COrM L

M

NAOU T i
Y
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T I .

..to the brute-force fun, thrills and excitement of Jet...

1L.BS TVRITANIASAIAAGPES 14 FUEI PRl SIM B2

..with new adventures in Scenery Disks...

..SubLOGIC. The State of the Art in Flight.

See Your Dealer. For additional product ordering information

or the name of the dealer nearest you, call (800) 637-4983.

suoLOGIC

Corporation
713 Edgebrook Drive
Champaign IL 61820
(217) 359-8482 Telex: 206995

ORDER LINE: (800) 637-4983

{except in llinois. Alaska and Hawan)

Open 7 AM to 9 PM Central Time
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MicroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC's and Compatibles

1$350 - $300
DISK DISK
SMALL QUANTITIES FOR TEN OR MORE
$1 OFF 5 OISKS OR MORE WITH THIS COUPON
BUSINESS 1—EZ-Forms business form genera-
tion. completion and printing program
CAD 1—Aitamira, a 4 color object oriented draw-
ing program. Color required
COMM 4a.b.c.d.e—(5 disks) RBBS Bulletin
Board System 14.1D
DATABASE 1a,b—(2 disks) File Express menu
driven general purpose database mngr
EDUCATION 1—Interactive DOS tutorial for new
PC users. Makes learning DOS painless.
GAMES 1—3-D PacMan, Kong, SpaceWar,
JanitJoe, and more. Color required
GAMES 2--Qubert, Pango. Centipede, Manopoly.
Zoarre, and more. Color required
GAMES 3--Blackjack (you set rules). Arm Chair
QB. and Empire (War Game)
GAMES 4—Castle, StarTrek, and the originat
Colossal Caves Adventure
GAMES 5—The Hack adventure game from the
universities. Like Rogue, only mare complex
GAMES 6—Pinball, Othello, Dragons, Sopwith
(fly one). and more. Color required
INFO 1a,b—(2 disks) Cooking recipes database
with keyword/ingredient retrieval
LANGUAGE 5—Turbo Pascal interactive debug-
ger, pop-up help, formatters, et cetera
LANGUAGE 7—Complete Pascal inter-
preter/compiler. Great for learning Pascal!
ORGANIZER 1—DeskMate, a Sidekick clone, and
the Judy calendar program
PINUP 2 —Provocative high res digitized 5
graphics pinups. Graphics required 3
PRINTER 1—Font and sideways utilities. F
spoolers, banner makers, and more
UTILITIES 1—A collection of invaluable general
purpose DOS utilities. A must!
UTILITIES 2—More invaluable DOS utilities. Too
many to list here!
UTILITIES 3—A comprehensive set of debug-
ging and diagnostic utilities
NEW RELEASES/UPDATES
CAQ 2a,b—(2 disks) An advanced 20/3D draft-
ing prog. 640k and color required
COMM 1a,b—(2 disks) Version 2.4 of the ever-
popular Qmodem comm. program.
COMM 2a,b— (2 disks) Procomm 2.42, an ex-
celient modem program with terminal emulation
EDUCATION 2—Learn the Presidents. States
(and capitats) and more. Color required
EDUCATION 5—Learn Origami, the Japanese art
of paper folding. Color required
FINANCES 3a,b—(2 disks) Express Calc 3.12. a
powerful spreadsheet program.
GAMES 8--Striker helicopter attack, and Risk,
world domination. Color required.
GAMES 9—EGARisk, the game of world domina-
tion in very high resolution. EGA required
GAMES 10—Solitaire, Teed-O# golfing, and Sail-
ing in the Bermuda triangie. Color required
GAMES 12—MyChess (9 levels). Backgammon,
and Whee! of Fortune. Color not required.
GRAPHICS 1—Record and play back screen
images! Excellent for demo, etc. Color required.
] INFO 2a,b—(2 disks) Zip-Phone, national
areacode/ prefix to zip-code cross reference.
] LANGUAGE 3a,b—(2 disks) The A86 2.18 macro
assembler and debugger.
SHELL 4—Automenu and HOM 11 4.04 hard disk
menus. Create custom full-screen menus.
UTILITIES 5— Utilities for formatting, parking,
and optimizing hard disk drives.
UTILITIES 6—Advanced utilities including Dpath, I
Esc, Hotdos, Resident program utilities.
UTILITIES 7—More Advanced utilities including [
MasterKey (undeletes files from hard disks).
B = WORD 1a,b—(2 disks) PC Write 2.71, a power-
ful word processing system, w/spell checker. .
Catalog available, add $2. 3.5" format add $1/disk.
MicroCom Systems  Cost of tems__ __
P.O. Box 51657 Ship/Handling _$1.00 i
Palo Alto, CA 94303 CA Res. Tax B
Total Enclosed
(415) 325-6500
M-F 7am-9pm
Sat-Sun 8am-5pm
- N . S . ..
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CHAOS MANOR MAIL

Conducted by Jerry Pournelle

Key Complaints
Dear Jerry,

I enjoy your column, but you're miss-
ing the boat when you criticize keyboartls
by stating that real keyboards have uppér-
case periods and commas. I used to have
similar complaints, but SuperKey erased
them. It’s far easier to adjust the key-
board to my personal preferences (the
WordStar diamond and the backspace key
at the semicolon position) than to grinch
about the placement.

James Oitzinger
Houston, TX

Now why didn’t I think of that? I could
even make some removable keytop covers
to show what a key has been changed 1o0.
Thanks. —Jerry

Upgrading Leading Edge
Dear Jerry,

I'm getting dizzy from going around in
circles trying to find a DOS upgrade for
my Leading Edge Model M computer. It
currently has a ROM BIOS version 2.12
and MS-DOS version 2.11. When |
called the sales department at Leading
Edge in Massachusetts, I was told that
Leading Edge no longer supports the
Model M computer, and that I should
contact Mitsubishi or Sperry.

I then called Mitsubishi in California
and was told that upgrades from 2.11 to
3.1 and from 3.1 to 3.2 are available, but
that Mitsubishi isn’t allowed to sell di-
rectly to end users; the upgrade would
have to be ordered through either Leading
Edge or Sperry.

So then I talked to a person at Sperry,
who told me that I should try calling
Leading Edge again, and if [ still couldn’t
get anything solved, to call him back as a
last resort.

I called Leading Edge (again), asked
for the hardware sales department
(again), and told them (again) that I
wanted a DOS upgrade for my Model M.
This time I was given the phone number
of a company called GNP.

I called GNP and asked to talk to a
technical type who was familiar with the
Model M. The person they connected me
with told me that as far as he knew, the
Model M could not be upgraded beyond
what I currently had. I also asked
whether another format program could
be used on the 10-megabyte hard disk.

(The one supplied with the Leading Edge
does a poor job—if any—of flagging bad
clusters.) The technical person at GNP
didn’t know of anything.

The dealer who sold me the system has
gone out of business. I've called several
places around town that either deal in
Leading Edge products or service them,
and none of them knows any more than I
do. To make things even more interest-
ing, I have a friend in Lawrence, Kansas,
who’s going through the same gyrations
that I am (bad clusters and all) with his
Model M.

I'm ready to try Sperry again as a last-
ditch effort, but I'd like to know if you
could shed any light on this mess.

Stephen Barsky

Boy, you sure have my sympathy, but |
don’t know what I can do for you.

The big advantages to dealing with out-
fits like IBM and Zenith are that they
stock spare parts and they’re going to be
here next year. With the discounters, you
save money but you take some chances.

I say this to everyone, but I'll repeat it
here: If you ask questions like this on
BIX, you'll get answers very rapidly. I
would think there are a number of format
programs that will work with your system,
but since I don’t have a Leading Edge I
can’t be sure.—Jerry

Fortron Expansion Chassis
Dear Jerry,

In reference to John F. Weller’s ques-
tion in your January column about using a
Fortron expansion chassis with a PC-
turbo board:

I have an IBM PC with a TurboEGA
card and a Fortron expansion chassis. In-
stallation of both was straightforward.
The expansion chassis runs fine. I have a
modem, an I/O card, a D/A card, a mem-
ory-expansion card, and a Bernoulli box
(among other things) plugged into it, and
I've encountered no problems. I'm per-
fectly satisfied with the chassis, and I'm
thinking of buying a second one for an-
other machine.

Jeffrey Cynx
Millbrook, NY

Thanks for the information. I've not
seen the Fortron, but I rather need an ex-
pansion chassis, and I'll look into it.
—Jerry @
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HAYES INTRODUCES

[/-series

' Smartmodem 9600

HS

The new Hayes V-series™ products V-SERIES SMARTMODEM 9600™ AND
promise to have no less profound an effect on V-SERIES SMARTMODEM 2400 ™
the world of PC communications than our very These modems now represent the new
first modem over a decade ago. and highest standards for high-speed error-

A modem that not only created an control communications. Using adaptive data
industry, but also created the standards by compression. they can virtually double
which all modems have since throughput up to 19.200 bps
been measured. iy MM . o and 4800 bps, respectively. And
Now in 1987 we've raised = - U pageEIBe 'y with point-to-point error
the very standards we set. Not "= ' Lo se 5w control, data is sent accurately

ol (. A, phix

only with advanced modems - “m " "wm ; * ‘- ..i7  and reliably In addition. these

that possess a widg range of modems offef automatic

features and capabilities that feature negotiation, a self-

will impress even the most demanding user. operating capability that selects the optimum

but also with a new modem enhancement common feature set with any Hayes modem

product. for the most efficient transmissions at the
And its not without great pride that we ~  highest shared speed. Synchronous and

announce our most powerful communications  asynchronous communications modes are also
software yet, Smartcom 111" part of the package.

« 1987 fiaves Microcomputer Froduats Ine
IBM s a registered trademark of International Business Machines Corp




THE V-SERIES MODEMS,

~ And soon V-series products can be enhanced communications programming language.
with an X.25 PAD option to accommodate the ~ SCOPE.™ with a layered. menu-driven interface.
network environments of the future. peruse buffer. a full feature editor. and DOS
V-SERIES MODEM ENHANCER level commands. Smartcom I also comes with
This separate device, another Hayes fust.  other standard communications features. such
allows present Smartmodem 2400"" and as terminal emulators. unattended operations
Smartmodem 1200 ™ owners and file transfer protocols. No
to upgrade their . other software could be more
communications capabilities to Q ideal for either the power user
include the V-series feature set. || g or the novice.
Thus providing them with . So contact your Hayes
complete error control. adaptive | Advanced Systems Dealer or
data compression and call 800-635-1225 for the one
automatic feature negotiation without having to  nearest you. Once you do, we think you'll see
replace their current units. that Hayes V-series products and Smartcom 11
SMARTCOM Il represent in every way the most advanced. most
This is a complete communications efficient. most responsible and most economical
environment designed for IBM" PCs and way to send and receive data in the world of
compatibles. It combines a powerful, easy-to-use PC communications today. And tomorrow.

Hayes Microcomputer Products. Inc.. PO. Box 105203. Atlanta. GA 30348 404-441-1617 Hm Sm

Inquiry 103

Hayes V-series oden M




MEMORY

992,097 4y
224 .21 . 2p
410,869 14,
416,80 "y
bt )

156,432 83

746,742 .45

67,.%21.24

762,521 .24
L5974
2!

e

INTRODUCING PS 2
EXPANSION

TH(

ORCHID’S

RamQuest 50/60
LETS YOU RUN

BIG-TIME APPLICATIONS
ON IBM'S PS/2.

If you try to use an 1BM Personal
Svstem/2 for serious computing, you'll
he disappointed. Because its [ Mega-
hyte of RAM is only a fraction of what
voureally need.

But now, Orchid’s RamQuest 50/60™
fills that need. It lets vou use all
the high-performance programs you
already know how to run. Without
learning new software,

THE RAMIFICATIONS
OF 2 MEGABYTES.
RamQuest 50760 adds 2 Megabytes

of RAM to vour PS/2—and gives you a
clear growth path for future expansion.
So now you can conduct larger Sym-
phonies. Or break out of small Frame-
works. And run 1-2-3 as though it
were ONE-TWO-THREE.,

PLUS FASTER EMS MEMORY.

RamQuest 50/60 conforms to both
the extended memory and Lotus'/
Intel/Microsoft” Expanded Memory
Specifications—letting vou access as
much memory as your system allows.

And since our EMS is hardware
implemented, vou can address huge
memory workspaces, and run programs
faster.

[ RamQuesT 50/60 SPECIAL FEATURES

(M 1’S/2 Model 50/60-compatible |
memory card

2 Megabytes of RAM \
EMS and Extended Memory
standards

RAM Disk, Disk Coching.

| Tuols: Print Spooling

Software: Lotus 12 3V2.0: Symphony VLI,
Compatibility:  Microsoft Winows; Framework 11

ALLTHIS, AND
PRODUCTIVITY TOOLS T0O.

RamQuest 50/60 features produc-
tivity tools that can boost the efficiency
of your PS/2 dramatically. These
include RAM Disk, Print Spooling and
Disk Caching software —utilities that
free up your computer. Sayou can keep
on working while they handle slow
devices like disks and printers,

THE FIRST PS/2 MEMORY CARD,

AVAILABLE TODAY.

Orchid’s RamQuest 5060 is the
first card from a leading supplier to add
this much power to IBM’s new series

Tvpe:

Capacity:
Standards:

Productivity

"

of personal computers. And you can
get it without having to wait.

Orchid has been designing high-
quality PC enhancements for years,
including several generations of mem-
ory cards. So you can be sure the
RamQuest 50/60 uses proven technology.

Which explains why we continue
to be aleading supplier of add-on solu-
tions for personal computers. For details
onour full line of memory, accelerator,
graphics and network cards, contact
your local dealer or Orchid Technology,
45365 Northport. Loop West, Fremont,
CA 94538; (415) 683-0300;

TLX 709289.

RAMQUEST 50/60
MEMORY CARD FOR

IBM PS/2 MODEL 50/60

Inquiry 185 for End-Users.
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MICROBYTES

Staff-written highlights of developments in technology and the microcomputer industry.

Epson Develops Flexible Circuit Board

Ever wanted to fold a circuit board to
fit into a tight space? Epson America’s
OEM division (Torrance, CA) has
developed a new technology for its
LCDs that will allow designers to do
exactly that.

Called “chip on flex,” the tech-
nique allows Epson to place the circuitry
required by an LCD onto a thin, flex-
ible, transparent plastic strip. This flexi-
ble printed circuit is attached to the
LCD along its edges and is usually fold-
ed back behind the display.

According to Hubert Fillmore,
product manager for Epson’s LCDs, the
new technique will give more options
to designers of portable computers. Cur-
rently, most LCDs require a standard
circuit board to be mounted immediately
behind the display. In this design,
backpanel lighting can be provided by a
thin electroluminescent panel. With
the chip-on-flex technology, designers
can use fluorescent lighting devices,
which have longer lifetimes and can pro-
vide brighter displays with more con-
trast. Other advantages are lower power

consumption, less weight, and lower
cost.

Fillmore sees LCDs replacing
CRTs in almost all devices except for
very-high-resolution displays. At
Electro 87, both Epson and Toshiba
showed high-contrast supertwisted
LCDs with 640- by 400-pixel resolution.

As for other LCD designs, Fill-
more said that thin-film transistor tech-
nology (TFT), an “active-matrix”
approach where the circuitry is transpar-
ent and is located on the display
screen itself, has suffered from problems
of poor yield. In this design, each
faulty transistor element is immediately
apparent to the user as a “dead”
pixel.

Another active-matrix approach,
metal-insulator-metal (MIM), uses an
array of capacitors instead of transis-
tors. These displays have a high contrast
and built-in persistence, but they’ll
be expensive. Fillmore said he expects
these displays to be available before
the TFT displays, possibly as early as
next year.

Robot Plays a Mean Game of Ping-Pong

A robot developed by a researcher at
Bell Labs (Holmdel, NJ) can play Ping-
Pong as well as—if not better than—
human opponents. Designed and built by
Russell Andersson to fulfill in part

his requirements for a Ph.D in robotics
at the University of Pennsylvania, the
robot can analyze the trajectory of a
Ping-Pong ball hit by an opposing
player, quickly calculate the spin and
drag of the ball, then predict where it
will go. That information is passed to a
robot control processor, “where the
interesting stuff happens,” Andersson
said.

“The robot has a pretty loosely de-
fined task, that is, to hit a Ping-Pong ball
back,” explained Andersson, “and it
is up to the robot system to decide how it
should do that, and, depending upon
how good a job it does, the robot may or
may not select the appropriate mo-
tion.” The first job the robot must per-
form is to plan tasks such as where
and how to move the paddle. To do this,

an expert system developed by
Andersson integrates vision data, robot
capabilities, and task constraints to
plan the appropriate motion for hitting
the ball back.

The robot system itself consists of
a vision subsystem with four 60-Hz
video cameras, four single-board
68020 computers, and a commercially
available robot arm that has, in
Andersson’s words, “suffered a severe
lobotomy” by having all the electron-
ics removed. Two of the four computers
run the vision system, one CPU pro-
cesses trajectory information, and the
fourth processor acts as the robotic
controller. The vision and processing
system produces three-dimensional
position, velocity, and spin vectors.
Once information has been pro-
cessed, the time the robot takes to make
a motion is only four-tenths of a sec-
ond, and it can move the paddle at two to
three meters per second.

continued
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Calling all cars: Westlake

Data (Austin, TX) has posted a
$2000 reward for *““information
leading to the apprehension and
indictment of anyone responsi-
ble for placing PathMinder or any
other Westlake Data software
product on a computer bulletin
board for downloading.” The
letter we received makes it clear
the company doesn’t offer its
products as freeware or shareware.
The firm urges anyone who has
any information about Westlake
software being offered on bul-
letin boards to contact Dick Hodg-
kins or Frank Tantalo at (512)
328-1041 or P.O. Box 1711, Aus-
tin, TX 78767. . . . Nexton

the crime beat: PrintRight/
LazerQuick (Wilsonville,

OR), a chain of copy shops that
also offers desktop publishing
services, requests that people buy-
ing certain used Apple equip-
ment be on the lookout for hot
hardware. The chain says

three of its stores in the Portland,
OR, area were robbed in April,
and it sent us serial numbers of the
equipment taken: Macs, Laser-
Writers, Imagewriters, and 800K -
byte external drives. Serial
numbers are listed in the macin-
tosh/news conference on BIX
(message #984); or you can con-
tact the Microbytes staff and
we’ll send you the list. . . .
WordPerfect for the Macin-
tosh will not be released until
early autumn, according to a
spokesperson for WordPerfect
Corp. (Orem, UT). Develop-
ment time has been longer than
expected; earliest anticipated
release date is September. . . .
The Computer and Business
Manufacturers Association
(Washington, DC) has pro-

posed to the FCC that the govern-
ment agency revise its methods

of measuring electromagnetic
emissions from computers and

continued
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related equipment. CBEMA said
that after a year of study, it
*“found it appropriate to recom-
mend a relaxation of test proce-
dures” when those procedures
*“impose undue burden without
substantial benefit.” . . . Hitachi
received 730 U.S. patents in
1986, nosing out 1985°s winner,
General Electric, by 17. Ac-
cording to Intellectual Property
Owners Inc. (Washington,
DC), Toshiba (691) ranked third
in most patents granted; IBM
(597) was fourth. Motorola re-
ceived 333 patents. Showing a
noticeable drop was AT&T Bell
Labs, which had 386 patents in
1985 and 64 less in 1986, causing
it to slide from ninth to seven-
teenth place. . . . Texas Instru-
ments CEO Jerry Junkins
told TI stockholders that while
government intervention can do
something about some interna-
tional trade problems (such as
chip dumping), it can’t do a thing
about the “competitive chal-
lenge.” Junkins said the elec-
tronics market has attracted
*“skilled” competitors such as
Japan, Taiwan, and Korea, and
warned that things will only get
tougher because India and the
People’s Republic of China will
soon join the market. . . .
Sales of PC-based high-resolution
graphics products hit $140
million last year, according to a
study by Jon Peddie Asso-
ciates (Oakland). Of the 37 com-
panies in the U.S. and Europe
making those sales, none grabbed
as much as 10 percent of the
market, the report says. With
forthcoming products based on
new graphics controllers and pro-
cessors, the market for graph-
ics cards will get more competi-
tive, the study predicts. . . .
Award Software (Los Gatos, CA)
said it has licensed its XT
BIOS source code to ZyMOS
(Sunnyvale, CA), which can
produce ROM and EPROM ver-
sions of Award’s XT and 286
and 386 Modular BIOS programs.
ZyMOS makes chipsets for PC
XT- and AT-type machines.
Award also said its XT BIOS is
being used by Atari in its
PC. . . . At an artificial intelli-
gence conference recently in Long
Beach, CA, our reporter got
continued
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Custom chips take vision data from
each camera and produce a simple de-
scription of what they see at the rate
of about 1 billion operations per second.
Since the software continuously takes
in new data and updates the status ac-
cordingly, the robot doesn’t need to

be absolutely correct the first time data
is processed. The software was writ-

ten in C, with about 10,000 lines of code
devoted to the expert system, another
10,000 lines used to run the robot, and
about 20,000 lines for the vision

system.

Prices of Used Computers Went Up, NACD Says

The average selling prices of used
computers have gone up by almost 11
percent over the first quarter of last
year, the National Association of Com-
puter Dealers (Houston) reports. The
group said the percent of retained value
for the machines it tracks to derive its
Used Value Index—Apple, IBM, and
Compaq—has passed 60 percent. The
NACD said Compaq computers current-
ly have the highest resale value, go-
ing for 69 percent of their original price;
IBM and Apple machines resell for
an average of 63 percent of their original
price.

Ray Davis of the NACD said a

used Compaq Deskpro 286 with a 20-
megabyte hard disk (but without
monitor or monochrome card) goes, on
the average, for $2550. A similar

IBM PC AT resells for $2202, he said,
and a Tandy 3000 goes for $1891. A
Macintosh Plus averages a resale value
of $1341, according to figures quoted
by Davis.

Davis said the NACD polls 30,000
member stores to get the average selling
prices of computers throughout the
U.S. He emphasized that the resale costs
he quoted are average prices and that
the value of each machine will vary ac-
cording to ““functionality and age.”

Parallel Computer Uses 256-Bit Instructions

Just when you thought 32-bit com-

puter instructions would be powerful
enough, along come 256-bit instruc-
tions. Multiflow Computer (Branford,
CT) has built a minisize system with a
new type of parallel processing that may
have significant impact on future
computer architectures. The new tech-
nology uses very large instruction

words (VLIW), each of which contains a
number of operations that can be exe-
cuted simultaneously. The technology
also includes a provision for solving

the “conditional-branch barrier” of par-
allel systems. The company said that,
thanks to a powerful compiler, its system
gives you the high-speed benefits of
parallel processing without having to re-
code most existing C and FORTRAN
programs.

The heart of Multiflow’s new
Trace 7/200 system is not hardware but a
“Trace Scheduling” compiler that or-
ganizes low-level computer instructions
into 256-bit words, each of which
contains a maximum of seven instruc-
tions. The compiler organizes the
words to avoid two common hurdles in
parallel-processing systems: data
precedence and conditional-branch
problems.

Data-precedence problems occur
when an instruction requires data pro-
duced by another instruction that has
not yet been executed. The Trace com-
piler ensures that all instructions are

performed in the proper order, Multi-
flow said.

The conditional-branch barrier re-
fers to the fact that instructions below a
conditional branch have to be delayed
until the branch is evaluated. The Trace
compiler solves the problem of con-
ditional branches by essentially ignoring
them. The compiler first “traces” the
execution of the program and, using a set
of heuristics, estimates which path of
a conditional branch will be the more
traveled one. The compiler then orga-
nizes the program almost as if the
branch were not there. In this way,
some instructions on the more-traveled
path below a conditional branch may
be executed at the same time that the
branch is evaluated. According to
Joseph Fisher, a former Yale University
professor who led the research be-
hind the Trace system, the technology is
effective because most conditional
branches in scientific and engineering
programs choose the same path more
than 95 percent of the time.

Versions of the Trace compiler are
available for C and FORTRAN. Accord-
ing to the company, no special recod-
ing is needed to run most C or FOR-
TRAN programs on the system. The
operating system is an enhanced version
of Berkeley 4.3 Unix. The hardware
is based on a 64-bit-wide architecture
and a CPU with seven logical units

continued



Real programmers don't use dBASE. Or do they?
We're finding that some very swift programmers are using it to
write some very fast applications,
and are completing their

projects much more quickly:
But they cheat.
They use our Clipper™
compiler to combine dBASE™
with C and assembler.

With dBASE used like
pseudo-code, they can then quickly create
prototypes that actually run.

Then, with dBASE doing the high-level database functions,
they use our Clipper compiler to link in C or assembly language
modules from their own bag of tricks.

And they'e finding that they're linking in less than they
expected because Clipper compiled code runs so fast and
because of Clipper’s built-in enhancements.

Clipper includes easy networking that provides file and
record locking the way it should be done.

Fast screens that can be treated as memory variables and
eliminate the need for direct screen writes and all that tortuous
heap management code.

Box commands that make
windowing a breeze. And more.

So if youd like to use your time
more productively; check us out:
Nantucket Corporation,

12555 W. Jetferson Boulevard,
Los Angeles, CA 90066.

Or if you're on deadline, call
(213) 390-7923 today.

Clipper could get you out of

E Narltll(:keta the soup.

© Nantucket Corporation 1987 Clipper 15 a wrademark of Nantucket Corporauon: dBASE 1snt.  In Europe: Nantucket Corposation (Europe! 2 Bluecoats Avenue, Fore Street, Hertford, Herts SG 14 1 PB Telephone 8992 554621
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sidetracked to the Landscape
Industry Show, where he

found microprocessors getting
down to the grass-roots level.
Sprinkling and irrigation systems
are replacing mechanical tim-

ers with solid-state circuitry. And
Nova Electronics and Soft-

ware (Riverside, CA) was show-
ing a $5000 Macintosh-based
setup that features a program
called Mac WeedMan, “a com-
plete lawn-care management sys-
tem.” . . . Are you in the right
line of work? The American Elec-
tronics Association reports that

its survey of upcoming salary in-
creases for nonsupervisory
hardware and software engineers
forecasts average raises of 7.7

and 7.4 percent, respectively. Last
year, they got respective raises

of 5.9 and 6.1 percent, the AEA
said. In terms of real bucks,
hardware engineers with five years
of experience will make about
$37,000 this year; their software
counterparts, about $36,500,

the association said.

that can execute the seven instructions in
each word simultaneously. The com-
pany said benchmark results that it com-
piled showed the $300,000 system to

be approximately half as powerful as an
IBM 3090-200 and about a third as

powerful as a Cray X-MP/12.

Multiflow plans to bring out the
Trace 14-200, which will use 512-bit
words with 14 instructions, and the
Trace 28-200, which will use 1024-bit
words with 28 instructions.

Program Obtains Reliable Geological Data

For many years, geologists have used
seismic, digital-signal processing tech-
niques to send vibrations to probe be-
neath the earth’s surface, primarily to
locate oil fields. The geologists infer
subsurface features from the manner in
which the signals bounce back. How-
ever, geologists have also known that the
returned signals are distorted, or con-
voluted, so that the data doesn’t always
reflect reality. To compensate for this
natural phenomenon, Jerry Mendel, a
professor at the University of South-
ern California’s School of Engineering,
has developed a computer program

that filters out the effect of signal
distortion.

The program, which Mendel calls
MLD-1, uses a mathematical technique
known as maximum-likelihood decon-
volution to achieve high-resolution data

for a more accurate picture of geolog-
ical features. *“This is similar to channel
equalization techniques except that it

is a message about the character of the
earth that gets smeared,” Mendel

said. “The digital filter gets us back to
the original, although not in real

time. It only analyzes collected data.
You end up doing a lot of nonlinear
signal processing.

The development of the deconvolu-
tion algorithms and the FORTRAN pro-
gram took Mendel several years.
Currently, the program, which consists
of 14 separate problems tied together
for a total of about 25,000 lines of code,
runs on a VAX; however, Mendel
pointed out that the modular design has
allowed individual problems to be
successfully ported to a PC
environment.

0S/2 Might Speed Disk Performance, but Drive Makers Can Help

Some drive manufacturers believe it
will be a couple of years before we see
any quantum leaps in the perfor-
mance of hard disk drives. “We are
there [at maximum performance
levels] right now,” Ron Schlitzkus of
Microscience International (Moun-
tain View, CA) told Microbytes Daily,
“but it isn’t much of a problem, at
least for the time being. However,
80386, 12-MHz PCs will mean that
disk drives will have to be faster. They
will have to swap data sets in and out
at a more rapid rate.”

Schlitzkus defined general perfor-
mance levels for current machines as 65-
to 80-millisecond access times for
XT systems, 40 to 60 ms for 80286 com-
puters, and under 30 to 40 ms for
80386 PCs. He said that “‘once OS/2 is
there, sub-30- to 40-millisecond ac-
cess times will be standard.”

He explained that even if drive
manufacturers make technological

breakthroughs in storage capacities
and access times, “the current operating
system will continue to be a bottle-
neck.” Schlitzkus added that “when
0S/2 comes into reality, and if it
does what IBM says it will do, then the
current levels of disk drive through-
put will be a major issue.”* The main
problem, he said, is that the current
operating system is set up for single-
threaded operations. These opera-
tions were defined by the original design
of the 8086, where the single pro-
cessor handled both computations and
1/0 tasks. OS/2 should provide capa-
bilities for separate 1/0 processors so
faster access times can be achieved.
Current storage standards of 20-
megabyte drives for XT and entry-level
AT systems and 40-megabyte drives
for 80386 PCs may gradually rise to
about 160 megabytes of capacity by
“fooling” the current operating system,
Schlitzkus said. Beyond that level,

however, the new OS must be in place.
Schlitzkus didn’t put all the re-
sponsibility on software developers,
however. One thing drive makers are
working on to speed up access time is re-
ducing the weight of the head car-
riage assembly by using lightweight
alloys. ‘““Less weight means the as-
sembly can simply move faster,” he ex-
plained. And Microscience is using a
single coil instead of the conventional
two-coil mechanism. “This lessens
the instance of acceleration imbalance as
well as lowers the power require-
ments,” Schlitzkus said. Manufacturers
may also have to develop thinner plat-
ters so more of them can fit into drives.
Schlitzkus also said that before
higher performance can be achieved,
limitations to track density (set to
1024 cylinders by the BIOS and DOS)
must be addressed. ‘“However, it will
require an industrywide decision to
crack this barrier,” he added.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and sci-
entific developments that might have an impact on microcomputers and the people who use them. We also want to keep track of in-
novative 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 at (603) 924-9281, send mail on BIX 10 Microbyres,
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.
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Amdek’s new flat screen monitor

The latest in monitor Won,t leave you ﬂat brOke.

technology is the flat
screen. And, naturally,

one of the first manufacturers to use this technology is the
leading independent supplier of monitors—Amdek.

Our new flat surface monitor features a 12" sereen with
dynamic focusing capabilities. And because Amdek doesn’t
cut corners, the 410 will provide vou with consistent resolu-
tion from corner to corner. That means text. will be crisp and

clear no matter if it's displaved in
the far upper right portion of the
screen, or preciselv in the middle.

What’s more, depending on the
software, the 410 can display up to
132 colurans by 25 lines of text, giv-
Ing you increased spreadsheet
capability. Plus, vou can choose a
green, amber or white CRT—
whichever is most pleasing to your
eves. A non-glare nylon mesh screen

EBM a3 reglstered trademark of
luternational Business Machines Corp.

?-” t—-?-""

AMDEK

Clearly the finest in monitors.

Inquiry 16

adds to easy-viewing,
high-contrast display.
And the attractive

cabinet styling is aesthetically compatible with the IBM PC-
and will actually complement any office setting. In addition,
the unusually small footprint saves valuable desk space.
The Price? It won’t leave vou [lat broke. Because the flat
surface screen 410 costs less than IBM monitors. Plus Amdek’s
exceptional warranty makes sure that vou won’t be flat

out of luck. It’s three full vears on
the CRT, and two vears on all other
parts and labor. Our flat surface
screen 410 works perfectly with the
IBM XT and AT personal compu-
ters, as well as their corpatible
clones. So, it’s the ideal monitor for
many business and educational
applications. With its stvling,
features and price, the 410 is flatly
the best bargain in monitors today.

2201 Lively Blvd., Elk Grove Village, 1. 60007, Phone: 312/3064-1180



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 r2100c|

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 out above, but to its many
ALPS P2400C" others, as well.
Dot Matrix Printer. Like a choice of

No other printer - | draft, correspondence
in its class can do so “ | and letter quality print
much for so many for modes. A print buffer
so little. expandable to 256K.

For instance, the : Multiple font cart-
P2400C can easily take s soonco s ez - ridges. And full com-
on all the work an office  mridis """ Hatibility with the 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
run quietly. At under 55dBA, the
P24000C is one of the least noisy
printers around.

One of the most durable, too.
It comes with a full, one-year
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
a live performance to prove there's
nothing like the P2400C.

Inquiry 14 for End-Users. Inquiry 15 for DEALERS ONLY.

For a free demo, or more
information, call us at
(800) 828-ALPS. In California,
(800) 257-7872.

And see what every other
dot matrix printer is lacking.

ALPS

AMERICA
IT'S TIME YOU SAW THE ALPS.

P2400C 15 a trademark of ALPS Electric Co., Ltd. ¢ 1987 ALPS Amenca
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stations all sharing the
programs and data at

Multi-user PC systems |
become a reality | P compard fo comentiond
with ADC!S Pc "." ° s, Shg:ﬁfg‘ods such as LAN or Time-

Does your company have a few PC’s And, because ADC’s PC Il board is two
around?...And, is your company plan- computers in itself, with its own memory
ning on connecting those PC’s to- (512K bytes) and processors, each work-
gether? Before you spend all the time station is extremely fast. Each workstation is
and money in that endeavor, ADC has the simply a monitor and keyboard that is connected
perfect solution to that need..The PC Ii to the host PC computer thru the PC Il board.

board, ...Now with Novell’s NetWare ®

With an IBM PC® (AT)® or compatible in And, in keeping with the Iatest in techno-
place, a company can quickly expand [ ] logical advances, the PC Il board now
from 2 to 32 users or more with ADC’s PC | @ @ comes with the most compatible soft-
without the need of adding another PC. | ware in the PC market...Novell’s

, _ , NetWare. PC Il is also compatible with
By simply adding a PC | board with @ @ the IBM PC Network ©
monitors and keyboards, two additional . ) ]
workstations can be instantly created. (gl @ _Call for details and information regard-
Continue to add workstations as needed H : ing ADC’s other fine products.

H i+ PCllis isterad t k of Ad d Digital C tion. IBM PC,
with addtional PC 1l boards, and soonyour BB rescreommes oot sdvress oo cseron s
entire office can have individual work- Machines Corporation. NetWare is a registered trademark of Novell, Inc
InU.S. In Europe
5432 Production Drive @ Advanced Digital (UK.) Ltd.
Huntington Beach, CA 92649 21 Newman Street
(714) 891-4004 (800) 251-1801 London W1-United Kingdom
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WHAT’S NEW

Compatibie and
Upgradabie Tower

he PC-Tower from

Mini-Micro Business Sys-
tems is an IBM PC XT- and
AT-compatible that’s available
with either an 8088, 80286,
80386, or 68020 processor.
The Tower measures 26 by
7 by 20 inches and stands verti-
cally under a desk. The
standard AT-compatible 16-
MHz 80386-based system
comes with 1 megabyte of
RAM (expandable to 18
megabytes), MS-DOS 3.3,
Phoenix BIOS, a 42-mega-
byte hard disk drive with an
average access time of 18
milliseconds, and a 5% -inch or
3%-inch floppy disk drive.

It supports up to seven
half-height drives, has a 200-
watt power supply, and
comes with a parallel port, a
serial port, and a graphics
adapter that’s compatible with
the Color Graphics Adapter
(CGA), Monochrome Display
Adapter (MDA), and En-
hanced Graphics Adapter
(EGA).

Tower options include a
streaming-tape backup drive, a
CD-ROM drive, a 400-watt
battery backup, network adapt-
ers, and a 20-MHz version
of the 80386-based system.
Price: Starting at $4995 for
the 16-MHz 80386 system.
Contact: Mini-Micro Busi-
ness Systems, P.O. Box 13063,
Boulder, CO 80308, (303)
444-3746.

Inquiry 576.

Microsoft’s Two New
Versions of C

icrosoft designed

QuickC to meet the
needs of the beginning C
programmer and the Microsoft
C Optimizing Compiler 5.0

\“

PC-Tower's processor board is upgradable.

for professional C
programmers.

QuickC comes with an
integrated editor, compiler,
and source-level debugger.
You can write, compile, edit,
and debug without exiting
from the QuickC environment,
according to Microsoft. The
in-memory compiler runs over
7000 lines per minute and
can catch up to 26 errors dur-
ing one compilation. Dur-
ing recompilations, an in-mem-
ory Make utility recompiles
only the changed modules.

The source-level debug-
ger lets you pinpoint errors by
stepping through the source
code while it is executing. You
can set, examine, and clear
breakpoints to stop execution

when necessary. And you

can observe the contents of
local and global variables

and expressions in the Watch
Window. A screen-swap-

ping feature lets you switch be-
tween the source and the
program output as they are be-
ing debugged.

QuickC also supports the
proposed ANSI C standard. It
offers you a choice of math
libraries, and you have the abil-
ity to generate in-line code
for the 8086, 80286, 8087, and
80287 chips.

To run QuickC, you need
an IBM PC with at least 385K
bytes of RAM, MS-DOS
2.0 or higher, and at least one
floppy disk drive. It sup-
ports the Microsoft mouse as
well as 43-line mode on the
EGA.

QuickC comes bundled
with Microsoft C Optimizing
Compiler version 5.0. It
also includes an enhanced ver-
sion of CodeView and over
50 library functions, includ-
ing a graphics library.

According to Microsoft,
version 5.0 produces the fastest
executable code of any PC
version of the C language. It
executes 30 percent faster
than code produced under
Microsoft C 4.0, the com-
pany reports. New loop optimi-
zations and in-line code for
many of the key functions are
partly responsible for the
speed increase.

Some of the library func-
tions included are a graphics li-
brary, functions for debug-
ging and for detecting
corruption of heap data
structures, and a function that
tells you how much memory
is available. Other features in-
clude support for 8087,
80287, and 80387 coproces-
sors; a range of memory
models; an implementation of
the Unix System V C lan-
guage; and the ability to call
between Microsoft FOR-
TRAN, Pascal, and macro
assembler.

To run Microsoft C 5.0,
you need an IBM PC, XT, AT,
or compatible with at least
385K bytes of RAM, MS-DOS
2.0 or higher, and at least
two floppy disk drives, al-
though Microsoft recom-
mends a hard disk drive.
Price: QuickC, $99; C 5.0,
$450.

Contact: Microsoft Corp.,
16011 Northeast 36th Way,
Redmond, WA 98073-9717,
(800) 426-9400; in WA, (206)
882-8088.
Inquiry 577.

continued
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WHAT'S NEW

Xerox Display on
the Mac

W ith a proprietary in-
terface developed by
Nutmeg Systems, Macin-
tosh Plus owners can use the
Xerox Full-Page Display
(FPD). The Nutmeg/Xerox
FPD uses a 15-inch diag-
onal screen that displays a full
8'4- by 11-inch page with a
resolution of 720 by 900 pixels.

The FPD uses a white
phosphor screen. It has a 10-
by 10-inch footprint and in-
tegrated tilt/swivel.

You can install it on the
Mac Plus via a clip-on board
that attaches to the mother-
board. The company says plug-
in interface cards will also
be available for the Macintosh
SE and II.

Price: $1995.

Contact: Nutmeg Systems
Inc., 25 South Ave., New
Canaan, CT 06840, (203)
966-3226.

Inquiry 578.

MultiMate Advantage I

A shton-Tate has super-
seded its MultiMate Ad-

vantage with MultiMate Ad-
vantage I1. The new word-
processing program offers
document or page orientation;
an optional, pull-down

menu interface; the ability to
merge with dBASE files
without leaving the program; a
continual undo/delete func-
tion to retrieve deleted text; and
increased laser support that
allows up to 26 fonts within a
document and up to 18 soft
fonts.

The pull-down menu in-
terface is consistent with those
found in dBASE III Plus,
RapidFile, and Framework I,
Ashton-Tate reports. You
can also bypass the menu with
a “hot start” option. The
program also includes six-
function math, auto-
hyphenation, sorting within a
document, single-key exe-
cution, and an FFT-DCA con-
version feature. Other fea-
tures include a comment
feature that lets you anno-
tate documents, a document

Nutmeg lets you use the Xerox Full-Page Display on a Mac.

————— Multifate Advantage 11 Version 1.08

Licensed to: MultiMate Internstiomal

Serinl Monber: 1ZMB67-29

Houard Luxenbaryg - Mictag

1) Edit a Docunent
2) Croate & Pocunemt

3) Print a Docwnewt
4) additional Priwt Punctions
5) Marge Print & Docunest

6) Docunent Masagement

7) Syston and Jocenent Dofaults
8) Spell Chock a Bocunent

9) Exit Vord Processor

Pross desired wanber
Proea SHITT-T1 for WELP

MultiMate Advantage Il includes a 110,000-word dictionary.

screen summary bypass,
support for DOS 2.0 and
above, pathing to create sub-
directories, backward

search, and the ability to bring
ASCII files into MultiMate
documents.

MultiMate Advantage II’s
On-File is an integrated mail-
ing-list manager that allows
you to sort in three fields (in
either ascending or de-
scending order); print labels,
envelopes, or columnar re-
ports; and merge with Multi-
Mate and search by subject,
character string, date, or index
word. The document cata-
loging features let you manage
your documents by copying
summary screens and storing
cards for them on file.

Enhanced text-editing

functions in Advantage II in-
clude column mode for lay-
outs, a 40,000-word thesaurus,
a 110,000-word speller/dic-
tionary with medical and legal
terminology, and typewriter
mode.

Advantage II runs on the
IBM PC, XT, AT, and compat-
ibles. It is also available in
the 3%-inch disk format for the
IBM Personal System/2s.

The program requires at
least 384K bytes of free mem-
ory for MS-DOS or PC-

DOS 2.0 or higher.

Price: $565 for the 5%-

inch version; $595 for the Pre-
mium Pack, which includes
both disk formats.

Contact: Ashton-Tate,

20101 Hamilton Ave.,
Torrance, CA 90502-1319,
(213) 329-8000.

Inquiry 579.

Professional
Developer’s
Expert System

G oldWorks, an expert-
system tool for Intel

80286- and 80386-based
systems, combines a knowl-
edge base, an open architec-
ture, a screen toolkit, on-line
tutorials, a help system, and
external interfaces to Lotus
1-2-3, dBASE, and C. The
inference engine can reach con-
clusions using forward,
backward, and goal-directed
forward chaining. You also
have browser, inspector, and
control mechanisms.

The knowledge-represen-
tation system includes frames,
rules, assertions, and object
programming. Also included
with GoldWorks are sample
applications with source code.

A high-level menuing in-
terface offers a window-ori-
ented expert-system shell
that lets you build applications
without involving the un-
derlying programming environ-
ment. At the developer’s in-
terface level, the interface
functions as a toolkit that
grants you access to the pro-
gramming environment and
lets you use tools to extend and
customize the system. And
at GoldWorks’ lowest level is
Golden Common LISP.

GoldWorks requires an
IBM PC AT or compatible,

a Compaq Deskpro 386, or a
Gold Hill 386 Humming-
Board running with an IBM PC
XT or AT. You need at least
512K bytes of RAM, 10 mega-
bytes of hard disk memory,

5 megabytes of extended mem-
ory, a CGA, and a monitor.
Gold Hill also recommends
using 2 mouse, 10 mega-

bytes of extended memory, and
an EGA display.

Price: $7500.

Contact: Gold Hill Com-
puters Inc., 163 Harvard St.,
Cambridge, MA 02139,

(800) 242-5477; in MA, (617)
492-2071.

Inquiry 580.

continued
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Enter A New Age 1

Dac-Easy Version 2.0,
The Most Amazin
Combination Of é eed,
Power, Flexibility, Ease
Of Use And Value
Ever Offered.

We proudly announce Dac-Easy
Accounting, the next generation. [t
will set new standards of performance
and value.
Version 2.0 is
a dramatic im-
provement over
our revolution-
ary. best

.-
L REDITOR'S
e CHOICE

| Infovorid

selling origi- 1985

nal package PRODUCT
that won Info- OF THE
World's 1985 YEAR
overall "Best . .
Software

Value" and

PC World's

1986 World Class Award.

Naturally, we've kept all the impres-
sive features that have led nearly
200,000 users worldwide to rely upon
Dac-Easy Accounting. The new
Dac-Easy Accounting 2.0 has over 50
major enhancements from our first
record setting package.

Experts Will Love Its Power.
Beginners, Its Simplicity.
And Everyone, Its Price.

New Dac-Easy Accounting destroys
the myth you have to trade-off power
for ease of use. Version 2.0 has awe-
some power that can help you better
manage virtually any type business--
fast. You'll have quick, finger-tip
access to vital information about cash
flow, pricing, inventory tums, sales trends,
profitability, and more.

$69.95

Version 2.0 is also unbelievably
easy to install. To set up your files,

Inquiry 68

~

you simply answer five easy yuestions.
Dac-Easy has a new expanded manual
plus context sensi-

tive help to guide r
you every step of the
way.
Best of all, Ver-
sion 2.0 is available

at the amazingly low
price of $69.95.

Feature For
Feature, The
Number One
Accounting Package On The
Market.

Seven powertul accounting modules
work in perfect harmony in one
system. Data entered once is automatic-
ally posted to all other modules!

New capabilities include department-
al profit & loss by product line or
customer, multi-company. point of sale
invoicing, automatic back-order
control, sample Chart of Accounts &
Financial Statements, service business
billing, full help screens, on-line and
batch processing, financial ratios and
much, much more.

Add these to the features which

Billing
Forecasting

GENERAL:  eMulti-company,
mental  oPussword  protected  oExtensive 430
page manual with accounting primer  oOn-line
context-sensitive help  oFast-Sturt installation  ePoint-
| of-sile eMenu-driven oOver 700 different reports eBilling

module for services oFree phone suppon® available oBatch &
on-line processing
GENERAL LEDGER: eMadifiable pre-designed Chart of Ac-
counts & Financial Sttements 3 Year account history  ePencil
& pen feature for corrections eUnlimited journals olnlimited
accounts eAutomatic budgetmg eFinancial ratios and more
ACCOUNTS RECEIVABLE:  oOpen invoice or halance
forward oFlexible  aging oOn-line  automatic  posting
eDepartmentalizition by customer  oCustomized text on
stements  oCash flow analysis  eMailing labels  oFlexible
invaice allocations o3 Year history eAutomatic finance charges
eNotepad window eSupports partial payments eSales analysis
and sales budgeting and more
ACCOUNTS PAYABLE: oCheck printing from multiple
bank accounts eAutomatic allocation of available cash oVendor
directories and labels eFlexible aging oOn-line pasting to other
modules eFlexible invoice allocations. eAutomatic reprinting of
checks  eNotepad window ePurchase forecasting  eUnlimited
allocations per mvoice 10 Invoices per check eBrowse invoice
und more

multi-depart

30 Day Money-Back Guarantee
Dac ofters 30 day unconditional guarantee on all products bought
dircerly from Dac Sottware {less shipping charees). There is a
$10 restocking tee it 1he disk envelope is opened

General Ledger
Accounts Payable
Accounts Receivable

Inventory

Purchase Order

Acéunting Software.

have made Dac-Easy the fastest selling,
most highly praised accounting
package in history, and you'll see
why Dac-Easy Accounting 2.0 is
the best accounting software for
your business.

Take Advantage Of Qur
Special Upgrade Offer.
Upgrades are available to
current users at special discount
ed prices for all Version 2.0
products. Call 1-800-992-7779
with your serial number to order today!

Get Version 2.0 Performance
For Your Business.

You win. Version 2.0 gives you
absolutely the best combination of user
conveniences. power, efficiency. and
speed in the industry...at the same
phenomenal price of the original. Act
now. And put the New Age In
Accounting Software to work for your
business!

TO ORDER CALL TOLL FRFE

1-800-992-7779

IN TEXAS CALL 1-214-458-(0)38

Fdac software, inc.

BILLING: elovoicing on plain or pre-prinied forms Special
service hilling routine eSaks. joumals elnvoree remarks #0n Jine
pasting 1o other modules oCredit memos  eRevenue & cost
allocation ePacking lists ePoint-of sale mvoicing and mure
INVENTORY  (PRODUCT OR SERVICE): eSupports 1
most popular costing methedds  oPhysical inventory rousne with
count sheets @Accepts any measire of units oSpecial services file
eAutomatic changing of costing methouds o3 Year history for ull
products and services with automatic forecasting  ®A stomati
pricing assignments eAlert & activity reporis eOn-line posting
and more

PURCHASE ORDER: % liems per PO, per line and wial
discounts m $ or % eFull back-order control - ePurchase jourmal
o O, status report eOn-Une processing and more
F()RH('A.\TI!\(-‘: eoForceusts budgets Tor all principal files
using 3 different calculation  method
reparts with m-dimensioma! totals

ePowerful fosecusting

M Req All Dne Easy ?'o(’uds twn
on 18M PC or compatibles, 2disk drives, MS DOS or PC D05 2 Dor
later, BO column printer able 1o print 132 cowmns in compressed
';so&] color o manochrome-manitor, 256K raemory (Mate requines
AK
IBM & PC-DOS trademarks of Intermnabanad Business Machines, Ine
MS-DOS trademark of Microsot Corp. Daz-Easy trademark of Dae
Software, Inc. Daltas TX 75244 CODF X3

*FREE SUPPORT NOW AVAILABLE
Regivtered users recerve (hmimutes within 60 day s

free support on esery Duac-Easy software product (does not
nclude upgrades)
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WHAT’S NEW

Mountain Reenters
Apple Market

M ountain Computer,
one of the first develop-

ers of add-ins for the origi-
nal Apple II line, has reentered
the Apple market with three
families of fixed and removable
hard disk systems for the
Macintosh Plus, SE, and II.
The Mountain Micro
Bernoulli comes in both single
and dual 20-megabyte re-
movable-cartridge versions.
Mountain FileSafe external
hard disks come in capacities
of from 2 to 140 megabytes.
The Mountain Micro Bernoulli
Combo units are a combina-
tion of a single 20-megabyte re-
movable-cartridge drive
along with a choice of either a
20-, 40-, or 80-megabyte
hard disk.
All units fit underneath
the Mac Plus and SE and
alongside the Mac II. They
also attach to the SCSI port of
the Mac Plus and Mac SE
and to a SCSI card on the Mac
I1. Mountain Computer
claims that the drives have an
access time of less than 30
milliseconds.
Price: Single-cartridge Ber-
noulli, $1895, dual-cartridge
Bernoulli $2695; FileSafes
from $1095 to $3395; Combos
of Bernoullis and FileSafes
from $2965 to $4495.
Contact: Mountain Com-
puter Inc., 360 El Pueblo Rd.,
Scotts Valley, CA 95066,
(408) 438-6650.
Inquiry 581.

Technical Help
on Disk

nstead of thumbing

through tech manuals to find
out what the parameters are
for a DOS or BIOS function,
you can refer to Tech Help!,
a technical reference manual on
a disk. Tech Help! can be
stored on the hard disk
drive of your IBM PC, XT,
AT, or compatible, and you
can call it up anytime you need
help. The driver uses 52K
bytes of RAM when installed,
and you can uninstall it to
use less memory. The data file
uses about 320K.

Mountain Computer is back with hard disk systems for the Mac.

The program is cross-ref-
erenced and indexed. By using
the cursor and control keys
and pressing Enter, you can se-
lect topics. If you need
help, you type “help.” The
documentation for the pro-
gram is also on-line.

Tech Help! comes color
coded, or you can use the
CONFIG.EXE program to
choose your own.

Price: $69.95.

Contact: Flambeaux Soft-
ware, 1147 East Broadway,
Suite 56, Glendale, CA
91205, (818) 500-0044.
Inquiry 582.

VINES/286
Virtual Network
Operating System

he VINES/286 virtual

network operating system
turns your [BM PC AT into
a network file server, accord-
ing to Tallgrass Technol-
ogies. The operating system
supports 3 to 15 users per
server and acts as a bridging
device supporting two dis-
similar LANS concurrently. It
has hard disk storage up to

240 megabytes and four
communications ports for
supporting IBM SNA gateways
and non-IBM host
communications.

Options include an elec-
tronic mail package with auto-
matic certification and for-
warding, 16-session IBM SNA
gateway with file transfer,
remote dial-in/dial-out capabil-
ities, server-to-server com-
munications, up to 465 mega-
bytes of external storage,
tape backup, and asynchronous
terminal emulation for a va-
riety of non-IBM host
computers.

VINES/286 runs on IBM
PC ATs and compatibles with
at least 512K bytes of
RAM. It supports most local
area networks, Tallgrass re-
ports, and it is compatible with
a Tallgrass high-end Lan-
Courier server. An uninterrup-
tible power supply fully in-
tegrated into the VINES
network operating system is
also available.

Price: $1895.

Contact: Tallgrass Technol-
ogies Corp., 11100 West 82nd
St., Overland Park, KS
66214, (913) 492-6002.
Inquiry 583.

Long-Term Power
Loss Detector

esigned for use with

an uninterruptible power
supply (UPS), Mark Sys-
tems Group’s Power Loss De-
tector (PLD) is for those sit-
uations where a power outage
lasts longer than the rated
backup time of the UPS.

The PLD detects when
power fails and, after a user-
determined delay of from
30 seconds to 12 minutes,
sends a message to the com-
puter system. You can program
the message of your choice
to park a hard disk, print an
error message, dial a tele-
phone number through the
modem, and so on.

The unit works with all
PCs and compatibles equipped
with a serial port and can
protect multiple systems.
Price: $249.95.

Contact: Mark Systems
Group Inc., 8611 North
Kildeer Court, Suite 101,
Milwaukee, WI 53209, (414)
357-7600.

Inquiry 584.

Word Tools for
the Mac

ord Tools runs
MacWrite, Word, or text

files and analyzes them for
style, punctuation, word
counts, and other data.
Then the program rates the
readability of the document.
You can input a list of custom
style and punctuation notes,
and you can make style and
punctuation changes global-
ly, you can step though them,
or you can choose to ignore
them. The program also offers
comments on word-usage
problems.

According to Aegis,
Word Tools runs on all
Macintoshes.
Price: $79.95; $139.95
with Speed Speller.
Contact: Aegis Develop-
ment Inc., 2115 Pico Blvd.,
Santa Monica, CA 90405,
(213) 392-9972.
Inquiry 585.

continued
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News about the Microsoft Language Family

New Microsoft” QuickC™
Compiler Provides Easy C
Programming Through Total
Integration

Many of you have been
waiting for a $99 C compiler
designed to help get your
programs running quickly.
Microsoft QuickC Compiler
Version 1.0, being released in
the third quarter of 1987,
comes with a completely inte-
grated development environ-
ment allowing you to edit, compile and debug
your programs without ever leaving QuickC.

The key features of QuickC include an in-
memory compiler, an integrated source-level
debugger, an in-memory MAKE utility and a full-
screen editor. A supplied graphics library with a
wide range of screen-control functions allows
you to take advantage of the extensive graphics
capabilities of the IBM® Personal Computer. A
stand-alone MAKE utility, completely compat-
ible with the in-memory MAKE, is provided.
QuickC includes a LIB utility for creating, organ-
1zing and maintaining object module libraries
and a LINK utility for combining relocatable
object modules into an executable program.

Write Bug-free C Programs More Easily with the
Microsoft QuickC Integrated Debugger
Microsoft QuickC has an integrated source-
level debugger that lets you see exactly what your
program is doing. This makes writing bug-free C

programs easier than ever before. Borrowing
from the CodeView™ debugger technology in
Microsoft C, the QuickC debugger lets you pin-
point errors by stepping through the source code
while it executes, using animate, trace, or single-
step mode. Set, examine and clear dynamic
breakpoints to stop execution as needed so you

Micraesoft QuickC at Work.

b global variables and see them
change as your program exe-
cutes. Use the screen-swapping
feature for screen-intensive
applications, switching
between the source code and
program output as you
debug. Best of all, when the
bug 1s fixed just hit the F5»
key and your program com-
piles and runs until the first
breakpoint is reached.

In-Memory Compiling and Editing
Speed Up Programming

In-memory compilation makes Microsoft =~
QuickC extremely fast: On an IBM PC AT, it com-
piles and links at 7,000 lines per minute. It can
catch up to 26 errors during a single compilation,
allowing you to fix all problems before recom-
piling. During recompilations, the in-memory
MAKE utility saves you additional time by creat-
ing the MAKE file for you and recompiling only
the changed modules.

At the end of a compilation, the editor helps
you by placing the cursor at the point of the first
error and subsequent errors. It also speeds the
correction process by providing detailed infor-
mation about the nature of each error.

The compiler’s integrated full-screen editor
includes a broad range of helpful functions,
including Cut, Copy, Paste, Undo, Search and
Replace, Overtype, and Insert. A ““hot key”’ allows
you to toggle between two program modules
when editing multiple-module programs. And
there’s context-sensitive, on-line help to answer
your C language and library questions.

For more information on the products and
features discussed in the Newsletter, write to:
Microsoft L.anguages Newsletter 16011 NE 36th

can take a closer look at . Way, Box 97017, Redmond,
what your program is doing. | -atest DOS Versions: WA 98073-9717. Or phone:
And find out how you got to | Microsoft C Compiler 4.00 1 800) 426-9400. In Washing-
a particular point in your Microsoft COBOL 2.20 | ton State and Alaska, call
program by backtracing Microsoft FORTRAN 4.00 | (206) 882-8088. In Canada,
within the stack to check Microsoft Macro Assembler  4.00 | call (416) 673-7638.

past history. The Watch Microsoft Pascal Bap) || R
Window lets you observethe | Microsoft QuickBASIC B.00 | Dot Vachimes g demarof nemationa

Look for the Microsoft Languages Newsletter every month in this publication. Mmﬂ



WHAT’S NEW

C.itoh’s $1795 Laser
Printer

he Jet-Setter is a low-

cost five-page-per-minute
laser printer from C.Itoh.
With a standard printing reso-
lution of 300 dots per inch,
the printer comes standard with
512K bytes of RAM. For
full-page graphics, a 1.5-mega-
byte memory expansion is
available.

The Jet-Setter comes stan-
dard with HP LaserJet Plus
emulation. Two add-in car-
tridge slots are located on the
front of the printer, and em-
ulation cartridges for the Dia-
blo 630 and Epson FX-86e
are optional. Both Courier and
line-printer fonts are stan-
dard. A library of 11 font
cartridges is also available.

The printer can handle
letterhead, plain, and A4-size
paper using a 100-sheet in-
put cassette tray. Paper can
output either faceup or face-
down. An optional cassette is
available for legal-size
paper.

The Jet-Setter comes
standard with Centronics paral-
lel, RS-232C serial, and
RS-422 ports.

Price: $1795.

Contact: C.Itoh Digital
Products Inc., 19750 South
Vermont Ave., Suite 220,
Torrance, CA 90502, (800)
423-0300; in CA, (213)
327-2110.

Inquiry 586.

NTILAN

TI LAN incorporates
a NETBIOS software in-
terface that provides you
with virtual-circuit capability
and software compatibility.
The NTI interface software lets
you incorporate add-on
boards in each networked com-
puter and provides flexibili-
ty in network configurations.
NTI has also introduced
a network repeater that accepts
baseband networks up to
15,000 feet long.
The new LAN operates at
2 megabits per second and uses
CSMA/CD access proto-
cols. It requires 230K bytes of

The C. Itoh Jet-Setter prints five pages per minute.

RAM to run under MS-

DOS or PC-DOS 3.1 or higher
on the IBM PC, XT, AT,

and compatibles. A version is
also available for the Xenix
operating system.

Price: $495 per node; net-
work software costs an addi-
tional $300 per node; $495
for the repeater.

Contact: The NTI Group,
3271 Kifer Rd., Santa Clara,
CA 95051, (408) 739-2180.
Inquiry 587.

Mipster Measures
System Performance

alcon Technology’s

Mipster is a modular in-
strument for measuring the
performance of 8086/8088-
based computer systems.
The unit measures five system
parameters and displays
them using a seven-digit LED
readout. The Mipster con-
sists of a probe that plugs into
the microprocessor socket
of the system you want to mea-
sure, and you then insert the
processor into the probe. You
choose which system param-
eters to measure with eight
front-panel switches.

The Mipster uses

CMOS, gate arrays, and pro-
grammable logic devices to
measure system speed, clock
frequency, memory access-
es other than instruction
stream, I/O accesses, and
the number of times the in-
struction stream queue is

flushed. The company says that
a reduction in the value of
this last parameter will in-
crease system throughput.
Mipster supports contin-
uous and triggered modes. In
continuous mode, the se-
lected parameter is counted and
displayed every 1 or 1/10
second. In triggered mode, it
displays the selected param-
eter by specific software in-
structions. This mode mea-
sures the duration of events
such as disk accesses or
loop executions. Falcon Tech-
nology says probes for the
80286 and 80386 will be avail-
able later this year.
Price: $495.
Contact: Falcon Technol-
ogy Inc., 664 West Hawthorne
St., Glendale, CA 91204,
(818) 244-6460, (818) 244-
6536.
Inquiry 588.

Fax-Mail Systems

U sing a Fax-Mail sys-

tem, your IBM PC, and
standard telephone lines,

you can communicate with fac-
simile (fax) machines all

over the world, according to
Brooktrout Technology.

The Fax-Mail system
consists of software and hard-
ware that plugs into an IBM
PC, XT, or AT.

The system adheres to
CCITT standards for fax trans-
mission, so you can send
documents to or from any
Group II fax. Brooktrout
also says the system is compat-

ible with many I/0O devices.
Other features include auto-
matic transmit and receive,
a dialing directory, and the
ability to store, forward,
and edit.

Fax-Mail 24 transmits at
up to 2400 bits per second, and
Fax-Mail 48 transmits at
4800. Fax-Mail 96 transmits at
up to 9600 bits per second
and is also compatible with
Group II machines.

Price: Fax-Mail 24, $595;
Fax-Mail 48, $795; Fax-Mail
96, $995.

Contact: Brooktrout Tech-
nology Inc., 110 Cedar St.,
Wellesley Hills, MA 02181,
(617) 235-3026.

Inquiry 589.

Complete Desktop
Publishing System

psilon’s Desktop Pub-

lishing System has all the
hardware and software you
need to get started with pub-
lishing applications. On the
hardware side, it comes with
an 80286-based 8-MHz AT-
compatible computer with a
30-megabyte hard disk, a
QMS eight-page-per-minute
laser printer, a Canon IX-
12 Scanner, optical mouse, and
a choice of either 2 Wyse
13-inch monochrome monitor
with 1280- by 800-pixel res-
olution or a 13-inch color
EGA display. The heart of
the system is a high-speed
JLaser Plus board with 2
megabytes of memory.

Software includes MS-

DOS and a choice of desktop
publishing software that in-
cludes Ventura Publisher by
Xerox, HALO DPE by
Media Cybernetics, or Page-
Builder by White Sciences.
There’s also a comprehensive
training manual, which the
company claims will get you
set up and publishing within
two hours.
Price: $7995.
Contact: Epsilon Graphics
Systems, 1370 East Edinger
Ave., Santa Ana, CA
92705, (714) 558-1288.
Inquiry 590.

continued
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We Do Windows

Choose from a Complete Family of Windows
compatible Graphics Applications.

Micrografx is the
premier developer of
graphics applications
compatible with Microsoft
Windows. And Windows
DRAW, Windows GRAPH,
and In*a*Vision are
recognized as the leading
graphics applications in the
industry.

Windows DRAW is a busi-
ness drawing and presenta-
tion graphics program,
which includes over 1000
predefined clip art images.
Windows DRAW was rated
as the number one free-form
graphics program by Soft-
ware Digest (Dec., 1986)
and is sold internationally
by Microsoft.

Windows GRAPH is a business graphics and charting program, and is
the newest member of the Micrografx family. With Windows GRAPH,
you can create an unlimited variety of area, bar, column, line, pie,
scatter, combination, and table graphs. Use existing spreadsheet data
or enter data directly to create a stunning array of two- and three-di-
mensional color graphics. Then enhance your charts with free-form
drawings, multi-font text and clip art.

In*a*Vision is a powerful, easy-to-use Compater Aided Design (CAD)
program. In*a*Vision was the first Windows-compatible program and
according to PC Magazine (June, 1987), "In*a*Vision is still the best
Windows-specific application.” In*a*Vision is ideal for design profes-
sionals. Whether you are creating complex technical drawings, sche-
matics, flowcharts, floor plans, organization charts or designing your
own new kitchen, In*a*Vision makes your job easier.

Each Micrografx application
is compatible with Microsoft
Windows. And compatibil-
ity with Windows today
guarantees an easy upgrade
path to the Windows of to-
morrow.

With Windows, each Micro-
grafx application can run in
a window simultaneously
with any other Windows ap-
plication. And Micrografx’
applications are data com-
patible with all other Win-
dows applications through
the Windows Clipboard. A
common user-interface, pull-
down menus, mouse sup-
port, shared device drivers
and our common "object-
oriented” file structure gives
you consistent ease-of-use
and top-quality output. Our PostScript and PageMaker compatibility
means that all of the graphics you create are perfect for desktop and
professional publishing.

In addition, Micrografx offers Windows ClipArt with over 1000 busi-
ness-oriented images and CAD ClipArt with over 1000 images from
the architectural, electrical, chemical, and mechanical engineering
fields. And through Windows CONVERT, your graphics are fully
compatible with the AutoCAD data exchange format (DXF).

For additional information about how to put Micrografx to work for
you, call your local authorized dealer, or contact Micrografx toll-free,
at 800-272-DRAW (in Texas 214-234-1769) or write to Micrografx
Inc., 1820 N. Greenville Ave., Richardson Texas 75081. Call today
and let Micrografx take the dirty work out of doing Windows.

MICROGRAFX

The Picture of Success

Supports the new IBM PS/2 standard

histed In‘a"Vison, Windows ClipAn, Windows CAD ChpArt. Windows CONVERT
[of

Supports the IBM AT standard
The following listing 1s trademark relterence, ncluding regt and . for the
DRAW. GRAPH, Inc Aldus C: windows.

AutoCAD. A Inc <1987 Microgratx, Inc

Inquiry 164



WHAT'S NEW

SYSTEMS

Sun Cuts Workstation
Price

un Microsystems has

lowered the price of its en-
try-level Sun-3/50 mono-
chrome diskless workstation
from $7900 to $4995. The
68020-based system runs at 15
MHz and comes standard
with a 68881 coprocessor, a
19-inch monochrome moni-
tor with 1152- by 900-pixel
resolution, and Sun's ver-
sion of the Unix operating
systemn.

The Sun-3/50 also comes
with 4 megabytes of RAM, ex-
pandable to 23 megabytes.
The system has a 32-bit VME
bus, built-in Ethernet hard-
ware, and a three-button opti-
cal mouse. In addition, 71-
or 141-megabyte hard disks
and a tape cartridge backup
unit are optional.

Price: $4995; $9995 with a
71-megabyte hard disk and tape
backup; $11,495 with a
141-megabyte hard disk and
tape backup.

Contact: Sun Microsystems
Inc., 2550 Garcia Ave., Moun-
tain View, CA 94043, (415)
691-7841.

Inquiry 591.

Victor's Newest
AT Clone

he Victor VPC II12%¢ is
a full-featured AT clone

that uses an 80286 proces-
sor switchable between 6 and 8
MHz.

The VPC II12% comes
with 512K bytes of 150-nano-
second memory running
with one wait state. You can
upgrade memory to 1 mega-
byte on the motherboard. The
system includes a floppy
disk controller, as well as a
parallel and an RS-232C
serial port on the motherboard.
The system has six full-
length expansion slots—four
16-bit and two 8-bit.

The VPC III2% comes
with a single 1.2-megabyte
5 %-inch floppy disk drive
and a 30-megabyte Add Pac re-
movable half-height RLL

Sun has chopped the price of its monochrome workstation.

hard disk drive with an average
access time of 65 millisec-
onds. You can also add 30-
megabyte and 60-megabyte
hard disk drives.

Software shipped with
the system includes VBASICA,
Victor's enhanced version
of GW-BASIC 2.02, and MS-
DOS 3.2 with a number of
additional system-specific utili-
ties. You also get setup and
diagnostic software.

With a system unit mea-
suring 6.5 by 17.4 by 17.1
inches, the VPC III?%¢ has a
footprint 17 percent smaller
than the original Victor
V286.

Price: $2395.

Contact: Victor Technol-
ogies, 380 El Pueblo Rd.,
Scotts Valley, CA 95066-
0001, (408) 438-6680.
Inquiry 592.

Apricot’s
80386 System

pricot Computer’s

XEN-i 386 is an 80386-
based system that the com-
pany claims is fully IBM
AT-compatible. The system
uses a Phoenix BIOS and
runs at 16 MHz with one wait
state.

It comes standard with 1
megabyte of RAM and an Ex-
panded Memory Manager
utility that uses the 80386’s
virtual 8086 mode to make
up to 8 megabytes of RAM ad-

dressable under MS-DOS.

Because of the system’s
small footprint and low profile,
three short expansion slots
are standard; three full-size ex-
pansion slots are available
in an optional external expan-
sion box. The XEN-i 386
comes with a single 5%-inch
1.2-megabyte floppy disk
drive and a 30- or 45-mega-
byte internal RLL hard disk
drive.

Two display adapters are
available: An EGA or CGA
color adapter drives any
IBM-compatible color moni-
tor. The adapter has a “kill
ROM” facility that increases
text and graphics speed by
copying the 8-bit display ROM
into fast 32-bit RAM. The
monochrome adapter uses a
fast 16-bit interface with a
50 percent interleave to closely
match system performance.

It executes screen updates
without blanking and has

two line-rate options that allow
it to drive any IBM-compat-
ible monochrome monitor.

The XEN-i 386 is
shipped with MS-DOS 3.2,
GW-BASIC, Microsoft
Windows, and the Extended
Memory Manager.

Price: $9995 with a 30-
megabyte hard disk; $10,995
with a 42-megabyte hard
disk.

Contact: A.1.C. Computers
Inc., 4 Director Court, Suite
105, Woodbridge, Ontario,
Canada LAL 3Z5, (416) 851-
8511.

Inquiry 593.

Concurrent
Development
System

ntel‘s SugarCube systems

are concurrent computing
workstations designed for
application developers and in-
dividual researchers. The
systems are an ensemble of in-
dependent 80286 proces-
sors connected in hypercube
network topology.

The standard SugarCube
consists of eight processing
nodes. The extended-mem-
ory SugarCube contains four
processing nodes and 18
megabytes of RAM. The
SugarCube-VX vector sys-
tem has four nodes, each with
an 80287 coprocessor, pro-
ducing what Intel claims is
combined peak perfor-
mance of 26 million floating-
point operations per second
in 64-bit double precision.
Intel claims performance
for single-precision 32-bit is 80
million floating-point oper-
ations per second.

The SugarCube series is
software-compatible with
Intel’s iPSC family of con-
current computers. Enhanced
iPSC software lets program-
mers develop applications on a
Unix host system and also
access and control the Sugar-
Cube using a windowed
Unix environment.

Standard programming
languages include FORTRAN,
C, and Concurrent Com-
mon LISP. Development tools
include a concurrent debug-
ger that lets you debug pro-
grams running on multiple
nodes.

Price: $45,950 for the stan-
dard system; $49,950 for the
four-node extended-mem-
ory system; $69,950 for the
SugarCube-VX vector
system.

Contact: Intel Scientific
Computers, 15201 Northwest
Greenbrier Parkway, Bea-
verton, OR 97006, (503) 629-
7629.

Inquiry 594.

continued
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Introducing the Lattice’ MS-DOS C Compiler, Version 3.

There's never been a better time to buy Lattice C.
Professional programmers the world over have
made Lattice C the standard compiler for serious
MS-DOS programming. Now Version 3 offers even
more of the features that have made our previous
versions so popular. Qur new compiler features
include:

ANSI language constructs including, unsigned as a
modifier, roid data type, eneem data type, structure
assignments, structure arguments, structure returns,
and argument type checking.

The compiler also contains better aliasing algo-
rithms, more efficient code generation, and more
flexible segmentation, in-line 8087 code generation,
and 80186/80286 code generation.

The library contains more than 200 new functions,
including: ANSI/UNIX/XENIX compatibility;
extended support for MS-DOS; extended support
for networking including file sharing, file locking,
and IO redirection; and flexible error handling via
user traps and exits. Plus the library has also been
re-engineered to produce much smaller executables.

Inquiry 141

Debugging vour Lattice C or Assembly language
programs will be even easier when vou use our new
and improved C-SPRITE™ symbolic debugger.

We've included new features such as a source mode
that allows C-SPRITE to work with source lines
instead of machine instructions for most functions
such as disassemble, single step, and breakpoints. In
addition, when you use the source mode, symbol
types can now be completely specified so that vari-
ables are automatically displaved in their correct
data type,

C-SPRITE allows the size of the symbol table to
exceed 64k bytes. Symbols can be made to be case
sensitive, and when symbols are loaded, compiler-
generated symbols can be ignored.

Try the new Version 3 C Compiler and C-SPRITE
from Lattice. Because C-ing is believing.

2 .
Lattice, Incorporated
“ P.O. Box 3072

. Glen Ellyn, lllinois 60138
I attlce 312/858-7950
TWX 910-291-2190
INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32) 2-720-51-61
Japan: Lifeboat Inc. (03)293-4711  England: Roundhill (0672)54675
France: SFL (1)4G-66-11-55  Germany: (49)7841/4500 (49)8946/13290



WHAT'S NEW

PERIPHERALS

Kurzweil’s
Background Scanner

he Discover 7320 from

Kurzweil Computer Prod-
ucts is an intelligent charac-
ter-recognition scanner that
features automatic back-
ground scanning so you can
work on other applications
while scanning.

Designed to work with
IBM PCs and compatibles, the
system includes a full-
length expansion card with 2
megabytes of RAM (ex-
pandable to 4 megabytes).
Kurzweil claims the 7320’s
accuracy is extremely high be-
cause of the company’s pro-
prietary feature-extraction soft-
ware that “remembers”
characteristics of letters and
symbols. User-defined lexi-
con files can be added to the
system for greater accuracy.
Any errors in recognition are
flagged by the system for
correction.

The Discover 7320 reads
documents prepared by offset
press, laser printer, typeset-
ter, letter-quality dot-matrix or
daisy-wheel printer, and
typewriter. The scanner con-
verts text for output to
ASCII, DCA, or to a choice of
application-specific for-
mats. It outputs graphics, in-
cluding line art and half-
tones, as uncompressed bit-
mapped or Xerox.RES
formats.

Price: From $9950 to
$12,000.

Contact: Kurzweil Com-
puter Products, 185 Albany
St., Cambridge, MA
02139, (617) 864-4700.
Inquiry 595.

Kurzweil’s Discover 7320 scans in the background.

Toshiba Adds
Features to
3-in-One Printer

T oshiba’s P321SL is an
upgraded version of the
company’s 24-pin *“3-in-

One” dot-matrix printer. Re-
placing the P321, the new
3-in-One makes formerly op-
tional features standard, in-
cluding IBM ProPrinter emula-

tion and a tractor feed. A

new quiet mode, which fires 12
of the 24 pins and makes

two passes, reduces the
printer’s sound output from

54 to 51 decibels.

The paper feed lets you
use cut sheets without having to
remove the tractor-feed
paper; both are loaded
automatically.

The P321SL has no DIP
switches; all printing modes
are selected from front-
panel switches using a 16-digit
LED display. Four preset
printer configurations are
stored in CMOS RAM and
can be changed. Resident fonts
include courier, prestige
elite, condensed, proportional,
and high-speed draft. The
printer also has 32K bytes of
resident memory that you
can use as either a print buffer
or for storing downloadable
fonts.

Two card slots are on the
front of the printer. Toshiba of-
fers 14 credit-card-size
font cards, as well as a 32K-
byte add-on buffer card.

The P321SL prints at 216
cps in high-speed draft mode
and at 72 cps in letter-quali-
ty mode. It has graphics reso-
lutions of 180 by 180 and
180 by 360. The unit measures

16.3 by 15 by 3.9 inches

and weighs about 17 pounds.
Price: $749.

Contact: Toshiba America
Inc., Information Systems
Division, 9740 Irvine

Bivd., Irvine, CA 92718, (714)
380-3000.

Inquiry 596.

Modem Enhancer adds V-
series technology to all
existing Hayes external
modems.

Price: From $849 to $1299;
V-series Modem Enhancer,
$349.

Contact: Hayes Microcom-
puter Products Inc., P.O. Box
105203, Atlanta, GA
30348, (404) 449-8791.
Inquiry 597.

Hayes V-Series
Modems

F our new Hayes V-
series modems, including

external or internal 2400-

and 9600-bps models for PCs
and compatibles, use adap-
tive data compression to in-
crease throughput. When a
V-series modem is used at each
end of a transmission, the
modems automatically analyze
all options including speed

and select the combination that
maximizes transmission ef-
ficiency. All models are de-
signed to work on standard
dial-up telephone lines.

The V-series 9600 exter-
nal and internal modems are
half-duplex units that imple-
ment V.32 Trellis Code modu-
lation and fast turnaround
“ping-pong” technology
that simulates full-duplex at a
lower price. All units are
fully compatible with other
modems.

Also, the new V-series

Rugged Portable
Disk Drive

ackaged in a heavy-

duty aluminum carrying
case, the Mega-Disk is a
fully transportable nine-pound
battery-powered 3 Y4-inch
floppy disk drive designed for
field data collection or data
distribution. Both 400K- and
800K -byte models are avail-
able and come with an RS-
232C serial port.

The Mega-Disk will run
about 30 hours on its internal
rechargeable battery pack;
it also includes an AC adapter/
battery charger. It supports
multiple computer formats and
files, and it performs se-
quential or direct access, as
well as full binary opera-
tions at data-transfer rates of
up to 19.2k bps.

Six switch-controlled
functions include: Write (for
recording RS-232C data re-
ceived); Read (for reading and
transmitting recorded data);
Rewind (for backing up to the
beginning of a file); Restore
(for backing to the beginning of
the first file); Skip (for
skipping to the end of the cur-
rent file); and Stop.

The Mega-Disk can also
be interfaced as a dumb periph-
eral to a computer by using
a 2-byte transparency code that
allows the computer to con-
trol it via the RS-232C port.
Price: 400K model, $1280;
800K model, $1330.

Contact: Meca, 56677

Sunset Ave., Yucca Valley, CA
92284, (619) 365-7686.
Inquiry 598.

continued
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It’s time you got on the Freeway !

The best
communication software.

KORTEN

|0:55:3c

Port: COM1 Elapsed: 09:00:09 (e No

You don’t have to get stuck in the potholes
of computer communications.

You don’t have to put up with the crooked lanes
of obsolete communication software.

Not when you can get on the Freeway !




The most powerful

Just because Freeway is easy to use, doesn’t mean it's weak. Freeway is communication
software by and for the power user.

Automation: You shouldn’t waste your time with simple chores. So Freeway automates
your communication. It stores over 20 settings for each host you call in its Phonebook. If a
number is busy, Freeway will redial until you get through. And, in addition to the
Autopilot, Freeway includes a powerful script facility, with access to all Freeway's features.
For instance, a script can wait until 2 a.m., call a BBS, check for mail, and download any
new files, leaving you an exact transcript.

Control: Freeway gives you far more detailed control than just the usual baud rate and parity. You have seven filters for incoming
and outgoing text. You can specify the characters used for flow control, and the length of a Break. In all, you have control of over
50 settings, most of which can be different for each phone number.

And remember, just because Freeway is powertul, doesn't mean it's difficult. The advanced features are as accessible as the
basics, via fast menus with keyboard shortcuts.

Hi* M1 4d . a
is the best commu

The easiest to use

Take Freeway's simple menus and clear
displays. Add the arrow keys and the Escape FREEWAY-55 KORTEK
and Enter keys. The result is powerful but
straightforward communication — at your
fingertips.

Phonebooks: Freeway lets you store the

phone numbers (and other settings) for

up to 100 computer systems. You just use
the arrow keys to pick the number you want,
hit Enter, and leave the dialing to us.

Autopilot: Computer communication is

more than just placing a call. You have to

log on to the other computer, and often
type introductory commands. Freeway
provides an “autopilot’ to relieve you of this
chore. You simply go through these
preliminaries once, with the autopilot noting
your every move, Then, when you next call,
the autopilot will do the work for you.

Port: COMY 00:60:88

Setting Up: Setting up Freeway is a piece
of cake! The parameters you need —
baud rate, parity, and even the number

to call — are gathered in simple menus. To set On-Line Help: Even though Freeway is

them, you just zip through with arrows and very easy to use, we all need a hint now
Enter, and then save them in the Phonebook. and then. Every line of every menu has
Later, changing one orall of them isjust aseasy! on-line help at the touch of a key.

BRK & TBK *



Over 30,000 satisfied users
of previous version (KX-COM)

Crosstalk® Emulation: At the touch of a function key, you can switch from the menu
interface to an extension of Crosstalk®. Crosstalk® users will feel right at home, and
everyone can use whichever interface suits them best.

Terminal Emulation and File Transfer: We haven't forgotten the basics. Freeway emulates
ANSI VT-100, VT52, and TTY. If offers seven file transfer protocols, including the new ultra-
fast, ultra-reliable Freeway protocol. Why a new protocol? Because it is better — it

sets many parameters automatically, adapts packet sizes to line conditions, and, in short, gets
files through the first time.

Gory details: TTY, VT100, VT52 emulation. 75-115.2k baud. ASCII, Kermit, Xmodem,
Ymodem, Ymodem batch, CompuServe-B, and Freeway protocols supported. Phonebooks
store over 20 parameters for each host, including phone number, baud rate, LF filter, bit 8
filter, fold to uppercase, null line and tab expansions, flow control characters, and
intercharacter and interline delays. Privacy passwords protect phonebooks. Global
parameters separated from host-dependent parameters. Script facility, with full power of
Freeway. Includes conditional branches, subroutines, and string and numeric variables.
Elapsed session time available as a script variable. Autopilot replays logon sequence. Big
digital clock. Can beep, call a host, or run a script at specified times. Session time limit
warning. Emulation of Crosstalk® interface; command language is superset of Crosstalk®.
Copy, erase, rename files. Built-in page and line editors. Configurable for most modems,
including non-Hayes. Auto-redial; programmable number of and delay between tries.
Parallel command and menu interfaces. On-line help for each menu line. Cleans windows.
Cooks omelettes.

nication software.

At only $24.95, Freeway gives you excellent features for an 24 95
unbelievable price. It has the easy Freeway interface, full terminal ]

emulation, full file transfer ability, baud rates up to 2400 baud, and all

the settings you need for most communication. It is supplied with ONLY '
phonebook entries for the major BBoards and computer services pre- ]
installed. Freeway is not a demo! It is a powerful tool, and it is .
only $24.95! Introductory price
FREEWAY> Advanced

Freeway is the best communication software, at the best price. It has all

the power and simplicity of Freeway, with more there when you need s

it: Crosstalk® emulation, jammed with features Crosstalk® doesn’t have; a

full command-oriented interface tor the experts; a powerful script ONLY !

language; full control over all communications parameters; ability to

serve as a BBS; password protection; and file management. Freeway's Introductory price
fast menus make this power so accessible that is is irrestible at only
$89.95!
System Requirements: IBM PC, XT, AT, or PS/2 or 100% compatible
KORTEK INC.

505 Hamilton Avenue

| . Palo Alio, California 94301
Order now! Call toll-free Z (415)327.4555

1-800/327-0310

Or, send a check or major credit card number, including $5 for
postage and handling, CA residents add 7% sales tax

Crosstalk® is a registered trademark of Digital Communications Associates, Inc.

Inquiry 138
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WHAT’S NEW

-INS

|EEE for the Mac SE

he GPIB-SE interface

card for the Macintosh SE
connects the computer’s
68000 processor to the IEEE-
488 bus, letting you use the
system for data acquisition and
control. The card includes
IEEE-488 bus transcejvers,
controller chip, and a cus-
tom gate array, which contains
high-speed FIFO (first-in/
first-out) buffers and circuitry
that expands the 8-bit data
path of the GPIB to the 16-bit
data path of the 68000
processor.

The card includes a full
range of talker, listener, serial
and parallel polling; service
request; remote programming
functions; and complete
controller capabilities. The
GPIB-SE mounts inside the
Macintosh SE using the com-
puter’s expansion siot, and
the internal cable connects the
card to an IEEE-488 con-

nector on the Mac’s rear panel.

Options include an 8-
MHz 68440 DMA controller
that provides data-transfer
rates as high as S00K bytes per
second and a 12-MHz
68881 math coprocessor.
Price: $495. $795 with
DMA; $995 with 68881 ;
$1295 with both.
Contact: National Instru-
ments, 12109 Technology
Blvd., Austin, TX 78727-
6204, (800) 531-4742; in TX,
(512) 250-9119.
Inquiry 599.

Feature Board for the
Micromint SB180

TS-180-I0+ is a full-

function I/0 board for
Steve Ciarcia’s SB180 sin-
gle-board computer. The all-
CMOS board includes two
additional high-speed serial
ports, 24 bits of user-con-
figurable parallel I/0, a SCSI
port, and a battery-backed
real-time clock.

The board also comes
with a special version of the
XBIOS banked operating
system with setup and format
utilities, full Z-System sup-

National Instruments adds IEEE-488 to the Mac SE.

port, alternate-bank disk
cache, and optimized TPA
memory. In conjunction with
the board’s real-time clock,
the DateStamper utility will
time- and date-stamp all
files.

The board has a six-
month warranty and includes a
one-year membership in the
North American One-Eighty
Group.
Price: $299.95.
Contact: North American
One-Eighty Group/Electronic
Technical Services, P.O.
Box 2781, Warminster, PA
18974, (215) 443-9031.
Inquiry 600.

Two Megs for $199

he Everex Maxi Magic

EMS is an expanded-
memory card for the IBM
PC, XT, AT, and compatibles
that the manufacturer
claims is fully compatible with
the Lotus/Intel/Microsoft
Expanded Memory Specifica-
tion (LIM/EMS). The
board comes with 2 megabytes
of RAM, which can also be
used to “backfill” a system’s
main memory to the 640K -
byte limit of PC-DOS and MS-
DOS.

The board is shipped

ready to plug in and use. Also
included on disk are the Ex-
panded Memory Manager
(EMM), which manages the
operation of all expanded
memory, and EDISK,

which uses an amount of mem-
ory you specify as RAM

disk. There’s also a print
spooler and a configura-
tion/diagnostic program.
Price: $199.

Contact: Everex. 48431
Milmont Dr., Fremont, CA
94538, (415) 498-1111.
Inquiry 601.

An 80286 for the
Macintosh Il

odeveloped by Apple
Computer and Phoenix
Technologies, the AST-
Mac286 is a self-contained
80286-based system for the
Macintosh II. The board comes
with 1 megabyte of RAM, a
DMA controller, a socket
for an optional 80287 math co-
processor, and a controller
for a 5%-inch MS-DOS floppy
disk drive.

A two-board set, the
Mac286 plugs into two adja-
cent NuBus slots on the
Mac II and lets you run MS-
DOS programs without
modification on your Mac. The
Mac286 handles all applica-
tions processing, leaving the
Mac II to concentrate on
1/0 processing. It needs an ex-
ternal 5 %-inch floppy disk
drive, such as Apple’s PC
drive, for operation.

The MS-DOS environ-
ment appears as an icon on the
Macintosh desktop and can
be called from the Finder as a
normal Mac application.
MS-DOS files can be loaded
from the 5%-inch disk drive

into the Mac or a hard drive.
MS-DOS directories and
subdirectories appear as nested
file folders within the Mac-
intosh Hierarchical File
System.

Once loaded, an MS-
DOS application runs within a
window on the Macintosh II
screen, with a full 640K bytes
of memory available. MDA
and CGA applications appear
in the window as they would
on an IBM PC. Hercules
graphics appear larger and
require panning to view
completely.
Price: $1499.
Contact: AST Research
Inc., 2121 Alton Ave., Irvine,
CA 92714, (714) 863-1333.
Inquiry 602.

Commodore 64
Speed-up Card

he Turbo 64 is Swiss-
comp’s contribution to the
“speed-up” card market.
The Turbo 64, which fits into
the expansion port of the
Commodore 64, increases the
system’s speed from 985
kHz to 4 MHz.

The Turbo 64 uses a
65816 microprocessor and has
64K bytes of on-board
CMOS RAM. The card also
emulates the Commodore
64’s 6510 microprocessor for
full compatibility with all
software for the Commodore.

A speed-adjusting switch
is included to slow down pro-
grams (such as games) that
might run too fast in the Turbo
mode. Swisscomp says the
only programs that won’t be
improved by the Turbo 64
are those that use the 64’s
built-in timer and real-time
clock.

The 65816 processor can
address up to 16 megabytes of
RAM.

Price: $189.

Contact: Swisscomp Inc.,
5312 56th Commerce Park,
Tampa, FL 33610, (813)
628-0906.

Inquiry 603.

continued
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THE WORLD'S SMARTEST

ANSWERING MACHINE

PERSONAL VOICE MAIL

“Hello. I'm not available right now. Please
wait for the tone and leave a detailed
message. Touch the star 1o listen to what
you've recorded”’

PERSONAL MESSAGES

FOR FREQUENT CALLERS

“Hello, I'm not ...[%]... Dad! I'm not here,
but my computer knows exactly where I am
and will pass your message on to me
immediately. Wait for the tone and tell me
where you are. I'll call you right back’’

REALLY PERSONAL MESSAGES

FOR FREQUENT CALLERS

“Hello, I'm not avai ...[®]... Tess!
Sweetheart! I'm in the car, picking up your
flowers. My car phone number is 993-1234
if you need me. Otherwise, see you at
seven. Kiss-kiss-kiss!"”

MESSAGE FORWAROING

“Hello. This is your answering machine
calling...[%]... Three new messages.
Message one was received at 3:52PM
today”’

nswering machines are irritating
Abecause they are so dumb. Even

the best of them. For only $349,
we'll give you personal voice mail for
your PC, and turn it into the world’s
smartest answering machine. All
without disturbing whatever else you’ve
been doing on the PC.

How smart is ‘“‘smartest?” The
examples above . . . uh . . . speak for
themselves. Sure, your PC can answer
the phone in your voice, and let you
retrieve messages remotely from any
touch-tone phone. And it can call you
to deliver your messages.

But give your friends and associates
their own voice mailboxes. The ability |
to interrupt your greeting and start f
recording immediately. To deliver
messages to each other as well as to
you. The ability to transfer to other
extensions. Even let them change their
minds and their messages. Give them

Inquiry 49

\/

all this and you’ll never again have to
apologize for making people talk to a
machine.

In your business, it will relieve your
secretary of the burden of taking routine
messages. And relieve you of the
burden of transposed telephone
numbers. In business or in personal use,
it works 24 hours a day. Without
irritating your callers like mere
answering machines do. All while
you're running your spreadsheet, word

‘processor or just about anything else.

THEZCOMPLETEPC

More from your personal computer

521 Cottonwood Drive ® Milpitas, California 95035
800 634-5558 @ 408 434-0145 @ FAX 408 434-1048

-
o woes

"~/

y

MULTIPLE VOICE MAIL BOXES

“Hi. This is the operating systems group.
We're out to lunch, but you can leave a
private message by dialing 11 for Chip, 12
Jor Morris, 13 for Joel and 14 for Bob. Or
you can wait for the tone to leave a
message for our secretary’’

INCREASED SECRETARIAL PRODUCTIVITY
“This is Gordie's voice mailbox. Please
wait for the tone and leave a message. My
computer knows where [ am at all times and
will call me immediately with your message.
If you need to speak to someone right away,
touch zero to transfer to my secretary’’

DON'T FORGET MOM!

“This is Chip. Please ...[%)... Hi, Mom. I've
been waiting for your call. How's Europe?
Thanks for remembering my birthday. Sorry
I missed you, but I had to run some
errands. See you Thursday at the airport’’

OUTGOING MESSAGES

“This is Joel's computer calling. Just a
reminder for Lynne and Bonnie — We have
a budget review tomorrow morning at 8:00
o’clock. See you there’’

We call the world’s smartest
answering machine “CAM?’ For
Complete Answering Machine. We call
ourselves The Complete PC. And CAM
is just the beginning of a whole line of
smart products designed to help you get
more from your personal computer.

You should call (800) 634-5558
today for the name of the CAM dealer
nearest you.

So tomorrow, you can give your old
answering machine to someone who
doesn’t mind annoying people.

1987 by The Complete PC, Inc. Complete Answering Machine,® CAM™ are trademarks of The Complete PC. Ads by TRBA
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WHAT'S NEW

SOFTWARE ® PROGRAMMING LANGUAGES AND AIDS

True BASIC
for the Atarl

rue BASIC, the struc-

tured programming lan-
guage, is now available for
the Atari ST.

Version 2.0 supports
modules, which are used in
languages like Modula-2
and Ada. With modules, you
can share data between pro-
gram segments or compile the
modules separately and
store as libraries for use with
other programs. Version 2.0
for the Atari also supports
graphics.

Price: $99.95.

Contact: True BASIC Inc.,
39 South Main St., Hanover,
NH 03755, (603) 643-
3882.

Inquiry 604.

Smaller and Faster
Turbo Pascal
Programs

T urbo Optimizer is a
series of Turbo Pascal de-
velopment tools designed to
make your programs smaller
and faster.

The Turbo Compactor
takes your compiled Turbo Pas-
cal .COM files and removes
the unused portion of the object
code. Most medium-size
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True BASIC includes graphics and modules akin to Modula-2's.

programs are reduced by 7K
bytes, according to Turbo
Power.

The Object Optimizer
speeds up your programs by up
to 30 percent by removing
unneeded instructions.

The Object Librarian lets
you store compiled versions of
your procedures in an ob-
ject library, precompiled, so
you can include them as
externals.

Turbo Optimizer pro-
grams require an IBM PC, XT,
AT, or compatible running
Turbo Pascal 3.0 and PC-DOS
or MS-DOS 2.0 or higher.
Price: $75; $125 with

source code.

Contact: Turbo Power,

3109 Scotts Valley Dr., Suite
122, Scotts Valley, CA
95066, (408) 438-8608.
Inquiry 605.

Go Forth

o Forth is a version of

1979 Forth for the Apple
Ile, Ilc, IGS, and III,
which you can extend to the
1983 standard. It is Pro-
DOS-compatible and uses Pro-
DOS files. It writes pro-
grams as high-level languages
and then compiles them to

machine language. It features
an assortment of extensions,
including a built-in system edi-
tor and an assembler.

Price: $59.95.

Contact: Pair Software,

3201 Murchison Way,
Carmichael, CA 95608,

(916) 485-6525.

Inquiry 606.

The Inner Workings
of Pascal

r. Pascal combines an
editor and interpreter in a

Pascal program that lets you
see the inner workings of a pro-
gram during execution.

Visible Software reports
that programs written and de-
bugged with Dr. Pascal will
run on most Pascal systems.

Dr. Pascal runs on IBM
PCs and compatibles as well as
other 8086-type systems
with MS-DOS, PC-DOS,
CP/M-86, or concurrent
PC-DOS. The program re-
quires at least 256K bytes of
RAM and runs with most video
adapters, according to Visi-
ble Software.
Price: $59.
Contact: Visible Software,
22 The Western Way, Prince-
ton, NJ 08540, (609) 683-
4386.
Inquiry 607.

IC AND ENGINEERING

Composite Design
and Analysis

LASS, or Composite

Laminate Analysis Sys-
tems, is a desktop-engineer-
ing tool developed by Material
Sciences and published by
ASM International. The pro-
gram lets you predict lami-
nated composite material prop-
erties and perform point
stress analyses.

The CLASS code uses

the current lamination theory,
ASM reports, and the code
predicts the elastic constants,
thermal expansions,
strengths, and internal stress

states of a laminated com-
posite plate.

CLASS stores constitu-
ents as transversely isotropic
materials. You can store up
to 50 each of fiber, matrix, and
layer materials.

You can input layers,
supply them based upon unidi-
rectional layer data, or they
cau be computed layer proper-
ties. You can obtain the
computed properties by com-
bining a fiber and a matrix.
When you compute the layer
properties, the program es-

timates the strengths, supplying
initial strengths for the

layer. You can store the results
of the layer analyses in the
layers file, then construct a
laminate by defining the

layer’s material, thickness, and
orientation.

Laminate properties are
displayed after you compute
them, and you can then take
the laminate into the failure-
and-stress analysis section
of the program.

You can calculate
strength by using maximum
stress, maximum strain,
plane stress interaction, or qua-

dratic interaction criteria.

You can define the tempera-
ture, along with the load

and strain state to be applied to
the laminate.

CLASS runs on the IBM
PC, AT, and compatibles with
at least 256K bytes of RAM
and MS-DOS or PC-DOS 2.0
or higher.

Price: $295.

Contact: ASM Internation-
al, Metals Park, OH 44073,
(216) 338-5151.

Inquiry 608.

continued
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Introduc
Publishing
Solution

LOGITECH $

MOUSE 179

with Publisher Software

Our Mouse and Publisher Soft-
ware is the complete solution for
people who want to produce great
looking, attention getting docu-
ments without having to master
a lot of complex commands
and typographical jargon. It’s

easy to learn, fast to use, and it gets
you the results you need right now.

Page Layout Made Easy
You don’t have to be a graphic de-
signer to get professional quality
results. Create and edit text right
on the page. We offer design tem-
plates, automatic layout in 1-4
columns, automatic flow of text
around graphics, and vertical and
horizontal rulers to guide you.

Typography Made Easy
Select from over 61 fonts repre-
senting 14 typefaces, in sizes suit-
able for headlines, subheads and
text. We provide optimal line
spacing automatically. You adjust
for special effects.

Graphics Made Easy

Use our ClipArt or create your
own using LOGIPAINT, PC
Paintbrush or MS Windows Paint
software. You can shrink or
expand your graphic images to fit.
You can also modify, rotate or
copy them.
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Produced on a dot matrix printer. Luser printe
support also included.

30 Day Money-Back Guarantee
3 Year Warranty

Inquiry 147 for End-Users. Inquiry 148 for DEALERS ONLY.
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To place a credit card order
call our special toll-free number:

800-231-7717
Call toll-free in California:

800-552-8885

0. 0.0 9.0 0.0 084 0000 0120 0. he oo

LOGITECH Publisher Package
[ w. Serial Mouse and Plus Software
{J w. Bus Mouse and Plus Software

Add $6.50 for shipping and handling. California
residents add applicable sales tax. Prices valid
in U.S. only.

I want to produce great
looking documents now!

$179

Total Enclosed $
[J VISA [J MasterCard [ Check Enclosed

Card Number Expiration Date
Signature

Name

Address

City State
Zip Phone

DEALER INQUIRIES WELCOME

BIOGITECH

LOGITECH., Inc.
805 Veterans Blvd., Redwood City, CA 94063
Tel: 415-365-9852
In Europe:
LOGITECH SA, Switzerland
Tel: 41-21-879656 - Telex 458 217 Tech Ch
In Italy:
Algol-Logitech Spa 39-2-215-5622
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WHAT'S NEW

SOFTWARE © SCIENTIFIC AND ENGINEERING

Mechanical
Engineering Design

.E. Workbench is de-

signed to let engineers
explore the what-if possibil-
ities of conceptual designs.
Geometric modeling, varia-
tional geometry, equation-solv-
ing, and spreadsheet and
word-processing capabilities
are all features of this IBM
PC-compatible software.

Changes you make to
your designs automatically
trigger recalculations
throughout the system, so the
window always reflects up-
to-date data. You can also in-
corporate your results in
word-processing documents
generated by the system,
and you can transfer your de-
sign via IGES format to
standard CAD and MCAE
systems.

M.E. Workbench runs on
the IBM PC XT and AT with at
least 640K bytes of RAM
and 1 megabyte of hard disk
space. The program sup-
ports the CGA, EGA, and Her-
cules-compatible adapters.

You also need a mouse or other
pointing device.

Price: $2350.

Contact: Iconnex, 1501
Reedsdale St., Pittsburgh, PA
15233, (412) 321-8890.
Inquiry 609.

Data Capture
for the Geosciences

ata Capture Software
(DCS) is a digitizing sys-
tem for use in mapping,
cartography, land-use plan-
ning, geology, and geo-
physics. You can use it to digi-
tize map features, seismic
and geological cross sections,
seismic velocity functions,
and graphs with linear or loga-
rithmic scales.
The digitizing peformed
by the program is based on the
U.S. Geological Survey’s
Digital Line Graph standard
feature codes. The program
supports 20 map projections,
including UTM, State Plane,

Filo Fdit System Mame Style Format Rules

M.E. Workbench lets you explore what-if conceptual designs.

Albers, Lambert, Stereograph-
ic, and Polyconic. It main-
tains 14 digits of numerical
precision.

You can output cross sec-
tions and merge them with dig-
itized locations to produce
control-point records with
depths, times, or other z-
values. A merging utility pro-
gram comes with DCS.

Velocity functions in-
clude one-way travel time ver-
sus depth, two-way travel
time versus depth, one-way
travel time versus velocity,
two-way travel time versus ve-
locity, and depth versus ve-
locity. Output converts to two-
way travel time versus
velocity to facilitate depth con-
version of seismic sections.

Another utility program
comes with DCS that lets you
convert longitude and lati-
tude to X and Y, if you're digi-
tizing maps without X/Y
ticks.

DCS runs on the IBM PC
AT and supports 21 digitizing
tablet formats, according to
Petrospec. The program re-
quires 512K bytes of RAM,
an RS-232C port, and two flop-
py disk drives, although
Petrospec recommends a hard
disk drive.

Price: $600.

Contact: Petrospec Com-
puter Geology and Geophysics,
4005 Burning Tree Lane.,
Garland, TX 75042, (214)
494-3364.

Inquiry 610.

Typesetting Math
on the Mac

E xpressionist is an
equation editor for the
Macintosh that offers word-
processing-type capabilities.
You can use Expressionist

to edit an equation on-screen
using the point-and-click
method, and you can paste an
Expressionist equation into

a document without leaving
your word processor.

Price: $54.95.

Contact: Allan Bonadio
Associates, 1579 Dolores St.,
San Francisco, CA 94110-
4928, (415) 282-5864.
Inquiry 611.

M athType is an equa-

tion editor that lets you
create and edit mathemati-

cal equations and incorporate
them into your word-pro-
cessing documents. For the
basic construct, the pro-
gram provides a template con-

- sisting of symbols and

empty slots. You can insert
templates into the slots of
other templates to create com-
plex formulas, Design Sci-
ence reports, and the program
automatically sizes, spaces,
and positions symbols accord-
ing to the rules of mathe-
matical typesetting.

As you edit and update

the equation, the display up-
dates. You can output your
documents with an Imagewriter
or LaserWriter.

MathType requires a
512K Macintosh.
Price: $149.
Contact: Design Science
Inc., 6475-B East Pacific Coast
Highway, Suite 392, Long
Beach, CA 90803, (213) 433-
0685.
Inquiry 612.

CAD on the Atari ST

FA Draft is a menu-

driven two-dimensional
CAD program with func-
tions selectable with the
mouse. You can store up to
10 often-used drawings as
symbols on the function keys,
manipulate them with win-
dow functions, and print or
plot them to scale and in
color. Drawings can have up to
255 layers, 10 of which you
can display at one time. You
can use three types of lines,
varying in thickness from
0.3mm to 4.5mm, and you
can automatically position
them, add construction
lines, and add a variable-size
grid.

You can incorporate text
of different sizes, reflect, and
rotate it. In addition to
drawing functions such as rect-
angles, circles, and ellipses,
you can drop a perpendicular
from a line and place a line
at a specific angle.

You can perform hatch-
ing automatically once you se-
lect the line angle and the
width between the lines; dou-
ble hatching is also possi-
ble. The program calculates
scale automatically and can
show distances in meters,
inches, or millimeters. You
can zoom in on portions of the
drawing or reduce the pic-
ture for clarity.

Price: $99.95.

Contact: MichTron, 576
South Telegraph, Pontiac, MI
48053, (313) 334-5700.
Inquiry 613.

continued
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GetYour Hands On

More Solutiong,

LOGITECH $99
MOUSE

with Plus Software $119

Purchase our
i & 1 & i Dbestselling
i ° i == LOGITECH
i = & i SerialorBus
I W * 1

Mouse and Plus

;

Package with
EDITORS| CADD. Paint
CHOICE |  and Publisher

software at very affordable prices.
Each package is a complete solu-
tion that gets you the results you

need right now.
*189

CADD

Solution

Our Mouse, Plus Software and
LOGICADD (Generic CADD 3.0

A

2

Paint

Solution $149

Our Mouse, Plus Software and
LOGIPAINT (PC Paintbrush).
With 11 type fonts and a 16 color
palette, it's the paint set that’s used
by professional and beginning
users alike. LOGIPAINT files
move easily into both LOGICADD
and Publisher documents.

To place a credit card order
call our special toll-free number:

800-231-7717
Call toll-free in California:

800-552-8885

1 want the

YES ! LOGITECH Mouse solution!
LOGICADD Package $189
[ w. Serial Mouse and Plus Software
¢ [ w. Bus Mouse and Plus Software
« LOGIPAINT Package
¢ [ w: Serial Mouse and Plus Software
« [ w. Bus Mouse und Plus Sofrware
* PUBLISHER Package

] w. Serial Mouse and Plus Sofiware
[ w. Bus Mouse and Plus Software
« Add36.50 for shipping and handling. Calfornia
* residents add applicable sales tax. Prices valid
o inUS. only.

$149

$179

o Total Enclosed §
« T1VISA

Our Mouse, Plus Software and

PUBLISHER Software (PFS: . m I_OGITECH
First Publisher). It’s the complete .
package that makes it easy to pro- i vood Ci
duce high-impact, professional . 1"",:'2;",;;“' :

looking documents. . LOGITECH SA., Switzerland
T Tel:41-21-879656 « Telex 458 217 Tech Ch
. In ltaly:

Algol-Logitech Spa 39-2-215-5622
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plus DotPlot). Everything you p R i x
need to turn your PC lnto a fu“ : Curd Number Expiration Date :
featured CADD workstation. It’s i, : ;
the complete solution for dimen- o Same 1
sioned line drawing and CADD. R .
E Address E

: City State E

PUbll.Shing $ 179 : Zip Phone E

Solution :

LOGITECH, Inc.
805 Veterans Blvd. .Redwood City, CA 94063

Generic CADD is a trademark of Generie Software. PC Paintbrush is a trademark of ZSoft Corp. PFS: First Pubiisher iy a tradamark of .
Software Publishing Corp.

Inquiry 149 for End-Users. Inquiry 150 for DEALERS ONLY.



WHAT'S NEW

Document Qutliner

houghtline assists in

speech and report prepara-
tion by asking questions
using artificial intelligence.
Afier asking a set of initial
questions, Thoughtline gener-
ates follow-up questions,
restructures the responses, and
produces an outline.

The program is written in

GC LISP and runs on the
IBM PC AT, XT, and compat-
ibles with at least 640K
bytes of RAM and a hard disk
drive.
Price: $295.
Contact: Xpercom Corp.,
3605 Luallen, Carrollton, TX
75007, (214) 922-2017.
Inquiry 614.

SOFTWARE ® BUSINESS AND OTHER

A Macintosh Visual
Spreadsheet

T rapeze is a visual
spreadsheet program for
the Macintosh that lets you
integrate numbers, text, graph-
ics, pictures, and charts on
the same page.

By organizing informa-
tion into movable blocks on a
worksheet, you can import
data from other Macintosh pro-
grams via the clipboard,
and you can export ASCII text
to other programs. You can
adjust blocks to any size, Data
Tailor reports, and move
them anywhere on the 11- by
11-inch worksheet.

An optional alignment
grid is available for position-
ing, and you can view
worksheets enlarged up to 200
percent or reduced down to
10 percent.

Each block or field can
have its own font, font style,
positioning, color, and a
comment up to 255 charac-
ters long.

The program comes with
a menu of 127 functions for
mathematical modeling, in-
cluding matrix operations,
solutions of simultaneous
equations, evaluation of poly-
nomials, regressions, and
loan amortizations.

Trapeze runs on the Mac-

Thoughtline uses Al to aid in speech and report writing.

intosh 512, 512E, Plus, SE,
and II. It supports the
68881 floating-point
COProcessor.

Version 1.1 of Trapeze
lets you import Lotus WKS
files from Excel or from
Lotus 1-2-3 via TOPS, link to
external worksheets without
having all the linked work-
sheets in memory, lay out
blocks on worksheets as large
as 40 by 40 pages, and as-
sign passwords to worksheets.
Price: $295.
Contact: Data Tailor Inc.,
1300 South University Dr.,
Suite 409, Fort Worth, TX
76107, (817) 332-8944.
Inquiry 615.

Desktop Music
Publishing

Passport Designs’ Score

is a desktop music-pub-
lishing program. Input can
come from a MIDI (musical in-
strument digital interface)
keyboard, IBM PC keyboard,
or mouse. You can edit with

a cursor or mouse, and you can
output using a PostScript-

compatible laser printer, type-
setter, or dot-matrix
printer.

Pitches, rhythms, marks,
beams, and slurs can be input
separately, and you can in-
put grace notes and percussion
note heads. Passport says
that the program supports all
possible rhythms, including
arbitrary tuplets of any kind.
Beaming is automatic or
manual, including complex and
partial beams, and slurs
have adjustable curvature and
can change directions.

You can specify what
size staff you want to work
with, and it includes tenor
and alto clefs.

After you've created a
page of music, you can view it
all at once or zoom in on in-
dividual objects for editing.
Edit commands include
move, copy, delete, alter, or
justify. You can proof the
music by playing it back, and
you can transpose the music
to different keys.

To run Score, you need an
IBM PC or compatible with at
least 640K bytes of RAM,
two floppy disk drives or one

SEND US YOUR NEW PRODUCT RELEASE

If you want us to consider your product for publication, send us full
information about it, including its price, ship date, and an address
and telephone number where readers can get further information.
Send to New Products Editor, BYTE, One Phoenix Mill Lane,
Peterborough, NH 03458. Because of the volume of submissions we
must sort through every month, the items we publish are based on
vendors’ statements and are not individually verified.

floppy and a hard disk

drive, a graphics display adapt-
er, and a2 monitor. You also
need an MPU-401 or compat-
ible MIDI card, an IBM-
compatible mouse, a MIDI
synthesizer, and an 8087
math coprocessor.

Price: $495.

Contact: Passport Designs
Inc., 625 Miramontes St.,
Suite 103, Half Moon Bay,
CA 94019, (415) 726-0280.
Inquiry 616.

Expert Stock Trading

reakout/sts from

Criterion is an expert sys-
tem for trading on the stock
market. The technical-analysis
system comes with a basic
database of stocks, which you
can add to.

The program takes the
daily price and volume move-
ments from Hale System’s
database or other communica-
tion networks and computes
an expert rating for every stock
in your database. It will
print a report showing the day’s
highest ratings on both the
upside and downside.

An action list sorts those
on the market that have
changed. After you’ve taken
action on it, a profit manager
protects your principal and
your profits by using the com-
mands Hold and Sell.

You can print out a vari-
ety of reports and charts for in-
depth analysis of the stocks
in your database, and you can
change the date and perform
what-if analysis, according to
Criterion.

Breakout/sts runs on the
IBM PC and compatibles with
at least 512K bytes of
RAM, a graphics adapter, and
amodem. An 8087 math
coprocessor or a hard disk
drive is recommended.

Price: $688.

Contact: Criterion Soft-
ware Inc., 916 Southwood
Blvd., Suite 2C, Incline Vil-
lage, NV 89450, (800) 332-
2999; in NV, (702) 831-
2999.

Inquiry 617.

64 BYTE » JULY 1987






BECAUSE IT
WORKS TOGETHER.

software for your PC. Tek CGA software compatibility.
Advanced PC Graphics Driving your monitor to a
starts with a flexible mul- whole new level of graphics
~fiple-rate color graph-  gpeed is Tek's PC4100 graph-
ics monitor that provides  ics coprocessor board. It
640x480 Tektronix-style features Texas Instruments
graphics as wellas EGAand  powerful TMS 34010 32-bit

Introducing Tek Advanced
PC Graphics: a fully
integrated system of
high-performance
graphics, easy sys-
tem connectivity, and
unparalleled application

AERODYNAMIC HEATING

d2ieys o




Processor(GSP), the graphics
coprocessor board achieves
a combination of sophisticated
graphics and fast througnput
your PC just couldn't deliver
before. The GSP assumes the

Graphics System Processor
for u.tra-fast throughput of your
design applications. Add to
that Tek's PC-05 or PC-07 ter-
minal emulation software, ard
you're ready for stand-alone
computing or access to a
world of mainframe graphics.

To bring those applications
to life, you can connect a Tek
color ink-jet printer. And start
producing high-resolution,
vibrant hardcopy output on
either paper or transparencies.

Couple all that with Tektronix
worldwide support and ser-
vice, and your PC can gain the
same produc-
tive advantages
that host-based
systems in
scientific and
engineering
environments
have had for
close to two
decades.

Tek’s PC4100
graphics
coprocessor
board deliv-
ers serious
graphics on a
stand-alone
basis. Built
around the
Texas Instru-
ments Graph-
ics System

workload, freeing your PC pro-
cessor for other requirements.

New companion monitor
brings together fine detail and
maximum flexibility. You'll
view your applications on Tek's
new multiple-rate monitor.

In true Tek tradition, it

provides ideally balanced,
640x480 addressability and

a 60 Hz non-interlaced

juswdojonag smo]

History!|

complete graphics processing

Copyright © 1987, Tektronix, Inc_Afl rights reserved. DISSPLA and TELL-A-GRAF, ANVIL-5000,
SAS/GRAPH, Di-3000, ANSYS and NASTRAN are registered trademarks of ISSCO, MCS.

SAS Institute Inc , Precision Yisuals, Swanson Analysis Systems and MacNeal-Schwendler
respectively. IBM, Texas lestruments and GSP, Lotus and Lotus 1-2-3, Microsoft, MS-DOS

and Microsoft WORD and Wirdows, VersaCAD, AutoCAD and Mirage are registered

trademarks of Internationa Busiriess Machines Corp  Texas Instruments,
inc.. Lotus Development Corp , Microsoft Corporation, VersaCAD Corp..
Autodesk, Inc. and Zenographtcs respectively VPT 102 11W-7050

refresh rate. So you can use
advanced packages like
AutoCAD; Zenographic's
Mirage™ and VersaCAD:

Then, to move from GSP
graphics to emulation of the
IBM" Enhanced Graphics
Adapter(EGA) mode, you sim
ply soft-switch. And you're

ready to run the popular

PC packages you probably
already use in CGA/EGA
mode—standards like Lotus
1-2-3} Microsoft” WORD" and
Microsoft® Windows; to name
just a few.

Last, but not least, Tek's
PC4100 links you to a world of
mainframe graphics. All you
do is load Tek PC-05/PC-07.

Tek PC-05/PC-07 terminal
emulation software gives you
mainframe accessibility with
the local processing power of
your PC. Because Tek PC-05
and PC-07 terminal emulation
software runs under MS-DOS'
2.0 and higher, you can run
your mainframe-based




AND SETS YOU APART.

applications software on
your PC as if it were a Tek
4105 or 4107 terminal.

Which means you can
quickly access the power
of Tek graphics—includ-
ing 4107 segments, true
zoom and pan, rubber-
banding, definition of up to
64 viewports and more.
You can use these highly
productive features with a
wide range of well-known
designer software pack-

ages such as ISSCO's DISSPLA" gither paper or transparencies.

and TELL-A-GRAF,* MCS's
ANVIL-5000; SAS Institute Inc.s
SAS/GRAPH, Precision Visuals
DI-3000; Swanson Analysis
Systems ANSYS® and
McNeal-Schwendler’s
NASTRAN.

In addition, you can utilize
software development tool sets
like Tektronix PLOT 10° GKS,
IGL, TCS and STl software as
well as numerous driver sup-
port packages created for the
4105 and 4107.

Completing the picture: per-
fect color

Atthe push
of a button,
the Tek 4696
lets you
produce
exacting
color repro-
ductions of

TELECOMMUNICATIONS ,{’

your on-screen display on

Because of its 120 dots per
inch addressability in both
horizontal and vertical direc-
tions, you can achieve resolu-
tion of up to 1280 points x 960
points per "A” size image.

All the key tools for software
development, right from the
outset. The new Tektronix
Graphics Interface™(TGl) for
the PC provides the basics of
Tek graphics functionality to
application programs

jad. TE VRN
'\\P, —
:

running under MS-DOS.
What’s more, in-circuit
emulator, C-compiler,
assembler and linker are
all available from Texas
Instruments to help soft-
ware developers write
applications packages for
the PC4100 graphics
coprocessor board.

To enable sufficient
workspace for custom
interfaces or specific
application programs, the
PC4100 graphics coprocessor
board comes standard with a
full megabyte of program
memory.

Put yourself on the sure path
of Tek graphics evolution.
Whether you choose Tek PC
stand-alone graphics, Tek’s
high-resolution monitor, Tek
terminal emulation or all three,
you can be assured Tek will
keep you current with the best
and most productive graphics.
Because like all our products,
Tek Advanced PC Graphics
features a smooth built-in path-
way to higher-level graphics.
For more information
about how Tek
lets you
stand alone
and work
together,
contact your
local Tek rep-
resentative
about Tek
Advanced PC
Graphics. Or call,
1-800-225-5434. In
Oregon, 1-235-7202.




EVENTS AND CLUBS

EVENTS

Twenty-fifth Annual Meeting of the Asso-
ciation for Computational Linguistics,
Stanford, CA. Don Walker (ACL), Bell
Communications Research, 445 South St.,
MRE 2A379, Morristown, NJ 07960,
(201) 829-4312. July 6-9

Directions and Implications of Advanced
Computing, Seattle, WA. Computer Pro-
fessionals for Social Responsibility, P.O.
Box 85481, Seattle, WA 98105, (206) 548-
4117. July 12

Computer-Aided Engineering, San Fran-
cisco, CA. Frost & Sullivan Inc., 106 Ful-
ton St., New York, NY 10038, (212) 233-
1080. July 13-14

Effective Implementation of Surface
Mount Technology, Milwaukee, WI. Peter
L. Tocups, Center for Continuing Engi-
neering Education, University of Wiscon-
sin-Milwaukee, 929 North Sixth St., Mil-
waukee, WI 53203, (414) 227-3125.

Julv 13-15

Sixth National Conference of the Ameri-
can Association for Artificial Intelligence
(AAAI), Seattle, WA, AAAI-87, 445 Bur-
gess Dr., Menlo Park, CA 94025-3496,
(415) 328-3123. July 13-15

Implementing Local Area Networks,
Washington, DC. Marilyn Martin, Inte-
grated Computer Systems, 5800 Hannum
Ave., P.O. Box 3614, Culver City, CA
90231-3614, (800) 421-8166; in Canada,
(800) 267-7014. July 14-17

Electronic Publishing: Strategies, Appli-
cations, and Systems, Washington, DC.
Raymond J. DeAngelo, McGraw-Hill In-
formation Systems Company, 1221 Avenue
of the Americas, New York, NY 10020,
(212) 512-3851. July 16-17

Automated Mapping/Facilities Manage-
ment, Snowmass, CO. Barbara Emery,
Contract Administrator, AM/FM Interna-
tional, 8775 East Orchard Rd., Suite 820,
Englewood, CO 80111, (303) 779-8320.
July 20-23

Robotic Seminars, Charleston, SC. Wayne
Whelan, Trident Technical College, 7000
Rivers Ave., P.O. Box 10367, Charleston,
SC 29411, (803) 572-6022. July 20-24
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First Annual Conference and Exhibition
on Optical Drive and Media Manufactur-
ing, Millbrae, CA. Judith Hanson, Confer-
ence Coordinator, Rothchild Consultants,
256 Laguna Honda Blvd., San Francisco,
CA 94116-1496. July 21-23

Hands-on Troubleshooting: Data Com-
munications and Networks, Anaheim,
CA. Marilyn Martin, Integrated Computer
Systems, 5800 Hannum Ave., P.O. Box
3614, Culver City, CA 90231-3614, (800)
421-8166; in Canada, (800) 267-7014.
July 22-24

Knowledge Engineering for Expert Sys-
tems, Minneapolis/St. Paul, MN. Institute
for Advanced Technology, 1450 Energy
Park Dr., ETC IAT, St. Paul, MN 55108,
(800) 638-6590. July 22-24

Robotics: Modeling and Control, Ann
Arbor, MI. Engineering Summer Confer-
ences, 300 Chrysler Center, North Cam-
pus, The University of Michigan, Ann
Arbor, MI 48109, (313) 764-8490.

July 27-29

SIGGRAPH ’87: Fourteenth Annual
Conference on Computer Graphics and
Interactive Techniques, Anaheim, CA.
SIGGRAPH '87 Conference Management,
Smith Bucklin and Associates Inc., Suite
600, Chicago, IL 60601, (312) 644-6610.
July 27-31

Robot Manipulators, Computer Vision,
and Artificial Intelligence, Cambridge,
MA. Professor Frederick McGarry, Direc-
tor, MIT Summer Session Program, 77
Massachusetts Ave., Building E19-356,
Cambridge, MA 02139, July 27-31

Artificial Intelligence and Knowledge-
based Systems: Realizing the Potential,
San Francisco, CA. Decision Support Tech-
nology, Conference Registration Office, 51
Church St., Boston, MA 02116, (800) 843-
3263; in MA, (617) 482-3596. July 29-31
|
If you send notice of your organization’s
public activities ar least four months in
advance, we will publish them as space
permits. Please send them to BYTE
(Events and Clubs), One Phoenix Mill
Lane, Peterborough, NH 03458,

| S— J

CLUBS

Dayton MS-DOS Users Group (DMUG),
3000 Pascal Dr., Fairborn, OH 45324.

Bits & Bytes, publication of Kern Indepen-
dent PC User Group; P.O. Box 2780,
Bakersfield, CA 93303.

The Amiga Guru, newsletter of the Cleve-
land Area Amiga Users Group (CA-AUG);
3715 Townley Rd., Shaker Heights, OH
44122, BBS: (216) 341-4452.

T-BUG, newsletter of the Tandy Business
Users Group; 3329 B. Beacon, North Chi-
cago, IL 60064.

The Amiga User Group, 14 Parkstone
Ave., Horfield, Bristol, Avon, England.

Hands On!, Technical Education Research
Centers, 1696 Massachusetts Ave., Cam-
bridge, MA 02138.

0-K-C IBM PC Users Group, Pro Photo,
2700 North Portland, Oklahoma City, OK
73107.

Infomatique Online Information, 85
Upper Drumcondra Rd., Dublin 9, Ireland,
BBS: 764942.

PC Users Group of Brasilia, CP 152862,
70919 Brasilia, Brazil, (061) 273-2557.

Panama Canal Atari Users’ Group,
Apartado No. 5265, Balboa-Ancon, Re-
publica de Panama.

Mouse Tracks, Portland Macintosh Users
Group Inc., P.O. Box 8895, Portland, OR
97207-8895.

Indiana-Michigan Atari Group Ex-
change (I.M.A.G.E.), P.O. Box 1742,
South Bend, IN 46634.

The Epson Lifeboat, Box 1076, Lemont,
PA 16851.

Phoenix, newsletter of the Toronto Atari
Federation; 5647 Yonge St. 1527, Willow-
dale, Ontario M2M 4E9, Canada.

The MicroComputer Investor, Microcom-
puter Investors Association, 902 Anderson
Dr., Fredericksburg, VA 22405, (703) 371-
5474.
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Introducing
the Hercules InColor Card.

It runs more software at a higher resolution
than any other color graphics card.

he Hercules® InColor* Card offers

everything you'd expect froma
high resolution color graphics card
from Hercules — and more.

Compatibility: The InColor Card is
compatible with the thousands of pro-
grams that run on our monochrome
cards.

Color: The InColor Card gives color

capability to Hercules-compatible
software like 1-2-3* and AutoCAD:

Resolution: The InColor Card’s resolu-
tion of 720x348is the highest of any
widely supported standard.

RamFont: The InColor Card has our
unique RamFont mode — in color.

Better graphics.
Hercules is known for bringing high

The InColor Card’s RamFont mode gives Lotus 1-2-3
a pop-up graphics window and lets you view nearly
twice as much spreadsheet data—all in full color.
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resolution monochrome text and
graphics to programs like 1-2-3* and
AutoCAD:

Now the InColor Card gives you
the same high resolution 720x348
graphics in up to16 colors using an
IBM’ Enhanced Color Display, multi-
sync monitor, or equivalent.

That’s the highest resolution of any
widely supported graphics standard.

And no other color graphics card
allows you to move back and forth
between color and monochrome sys-
tems without changing drivers.

Runs more software.

All Hercules-compatible text,
graphics and RamFont software runs
on the InColor Card in black and
white, or at least two colors.

And many popular programs like
1-2-3, Symphony; AutoCAD and
Microsoft” Windows that use graphics
or RamFont, run in full color.

More powerful RamFont.

RamFont is a new mode developed
by Hercules that gives your software
the ability to display multiple fonts at
lightning fast speeds.

RamFont transforms advanced
word processors like Microsoft Word
from slow to text-mode fast.

Technical word processors like
Lotus Manuscript* use RamFont



to display onscreen the text you want
to print.

Even1-2-3 uses RamFont to almost
double the size of the spreadsheet
picture.

And now, with the InColor Card,
you get an enhanced RamFont with
3,072 programmable characters in up
to16 colors.

All the way up t0 12,288 characters
in four colors.

. y AutoCAD gets the same high resolution 720x348
With the InColor Card’s RamFont, graphics as owr famous monochrome cards—onl y

no program should run out of speed, now tn full color on an IBM Enhanced Color
color or fonts ever again. Display.
What the InColor Card
could mean to your company. Features of the Hercules InColor Card
* Hi-res text with 9x14 character size in up
The IHC.OIOI' Card allows youtorun to 16 colors with attributes
aprogram in COlOI; and thenmovetoa * 720x348 Hercules graphics in 16 colors
Hercules Graphies Card Plus and run selected from 64 color palette
. hre » Special RamFont mode displays 3,072 pro-
the same program i monochrome. grammable charactersin 16 colors with
Without changing drivers. attributes, up to 12,288 qharacters in 4 colors
e * Runs Hercules-compatible graphics soft-
Compatlblhty between the InColor ware inb&w or any two background colors
Card and our monochrome card allows . Designgd for use wi.th the IBM Enhanced
to network around one standar d Color Display, multisyne monitors. or
youton un ) - equivalents
Hercules. At last your PCs will have * Software diskette includes font editor,
compatible graphics in color or mono- sample fonts, and Hercules utilities
’ * Parallel printer port
chrome. * Two year warranty

Remember; only the InColor Card
has color-to-monochrome S _
compatibility, high resolu- 5 r ] e
tion text and graphics, i 8 0 LR ULt
and the power of color
RamFont. \ S [ I cnmimen, o

'To find out more about : Wl Y E S =13
the new Hercules InColor | e | '

Card, call 1-800-532-0600
Ext. 502. (In Canada, call
1-800-323-0601 Ext. 502.)

..............

The New Hercules InColor Card. '

Hercules Computer Technology, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Fax: 415 540-6621 Trademarks/Owner: Hercules, InColor, RamFont/Hercules; Lotus, 1-2:3,
Symphony, Manuseript/Lotus; Microsoft/Microsoft; AutoCAD/AutoDesk; IBM/IBM
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ASK BYTE

New to MS-DOS
Dear Steve:

I'm a brand-new BYTE subscriber,
and I note that you are a source of knowl-
edge in the micro field. I'm new at this
game and have been struggling with my
XT clone and MS-DOS. I hope you can
answer some questions for me.

1. How do I put a volume label on an al-
ready loaded disk?
2. After I call up GWBASIC to run a pro-
gram, there seems to be no way to get
back to the A> prompt without hitting the
reset button and rebooting. Is there a bet-
ter way?
3. I want to put my auto-time program
onto my fixed disk drive along with DOS.
As far as I can figure out, my manual says
to use the COPY A:*.* C: command.
However, it also says that any files on the
C: drive will be replaced. How do I keep
this from happening?
4. Somehow I managed to get my fixed
disk into something like a gridlock. All it
says is DIVIDE OVERFLOW. How do I get
out of this?

William L. Schreiber

Kailua-Kona, HI

To answer your questions:

1. DOS 3.1 provides a command called
LABEL that will let you label or relabel a
disk volume. This command is described
in your DOS manual. If you are using an
earlier version of DOS, you must obtain
an equivalent program. The Norton Utili-
ties provides such a function, and public
domain programs that operate like LABEL
are available from user groups and re-
mote bulletin boards.

2. To return to DOS from GWBASIC: At
the BASIC Ready prompt, enter SYSTEM
and press carriage return.

3. You can selectively copy programs with
the COPY command. In your example, the
*.% means to copy all files from the A:
drive to the C: drive. If the name of your
clock program is AUTOTIME.COM, then
enter the command: COPY A:AUTO-
TIME.COM C: and you will copy only that
one file to the C: drive. Repeat the COPY
command as many times as necessary
with the names of the files you wish to
copy. Also see the discussion of file-nam-
ing conventions and the COPY command
in your DOS manual.

4. Without knowing the sequence of com-
mands that produced a DIVIDE OVERFLOW
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Conducted by Steve Ciarcia

error, it is difficult to say what has hap-
pened. This error occurs regularly if you
try to run IBM’s BASICA.COM or BA-
SIC.COM on a clone instead of using
GWBASIC. If pressing Control-Alt-De-
lete doesn’t work, power down, wait 5§
seconds, and power up again. —Steve

What’s the DIF?
Dear Steve:

Since DIF (data interchange format) is
supposedly a standard, what is the differ-
ence between DIF and Navy DIF? Where
would I be able to obtain information
about DIF formats?

Keith Wong
Edmonton, Alberta, Canada

All I knew about Navy DIF was that the
WordPerfect word processor could con-
vert files from it into WP format. So, |
contacted the WordPerfect Corporation
to learn what they knew about it.

It turns out that Navy DIF has nothing
whatsoever to do with ‘‘spreadsheet”
DIF. It’s an interchange format that the
Navy came up with to transfer data
among all of their internal programs. The
programs run on mainframes, minis, and
microcomputers, and include databases,
spreadsheets, and word processors. Navy
DIF was designed by none other than
Rear Admiral (Ret.) Grace Hopper, who
was also the principal designer of
COBOL.

As the folks at WordPerfect put it, “All
of the people who call us about Navy DIF
already have it, so we don't really know
all that much about the details of it. "’ Ob-
viously, you have to dig up the program-
mer who handled that part of the conver-
sion code to get the particulars.

A good source for the details on
spreadsheet DIF (as opposed to Navy
DIF) is the book The DIF File by Donald
H. Beil (Reston, VA: Reston, 1983). You
might also look at Candice Kalish and
Malinda Mayer’s article “DIF: A Format
for Data Exchange between Applications
Programs’ in the November 1981 issue of
BYTE. —Steve

Unusual Components
Dear Steve:

I recently started to design and build a
16/32-bit computer based on the 68000
family of microprocessors. I have almost
finished construction, but I have one seri-

ous problem: I don’t know where to get

some of the more unusual components,

like SIP (single in-line package) resistors,

sockets (terminal chip carriers, quad

packs, and grid arrays), and some ICs

(RAM controllers and SCSI controllers).
Can you give me some sources?

Magne Rasmussen

Hortemo Ringv. 54

Norway

I was not able to find a Scandinavian
representative, but here are three vendors
for LCC (leadless chip carrier) and PGA
(pin grid array) sockets:

Robinson Nugent
800 East Eighth St.
New Albany, IN 47150-1208

Augat Components Division
33 Perry Ave.
Attleboro, MA 02703

3M-Electrical Products Division
Building 502

P.O. Box 2963

Austin, TX 78769-2963

SIP resistors are available from:
Sprague Electric Co.

85 Marshall St.
North Adams, MA 01247.

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 Cur-
lew, 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.




WE JUST GOT

MORE SOPHISTICATED

SO YOU CAN GET

MORE BASIC.

e invented BASIC over
20 years ago.

Later, we re-invented it for
micros as the True BASIC™
structured-programming language.
And the idea was: To make program-
ming as easy and natural as possible.
So you could concentrate on what to
program. Not how.

Now there's True BASIC Version 2.0 for
the IBM® PC and compatibles. Faster,
more powerful and sophisticated than
the original.

MORE GRAPHICS.

Right from the start, True Basic gave you
terrific device-independent graphics.
Built-in 2-D transforms. And support for
multiple windows.

Now we've added more graphics and
full mouse support.

So for the first time, you can create one

program that will do superb graphics on
CGA, EGA or Hercules displays. With-

out worrying about additional drivers or
overlays. And on the EGA, you can SET
COLOR MIX to define your own colors.
Use four shades of blue if you want (and
make our competitors green with envy).

MORE CONTROL.

We alw?ls sup?orted you with recursion,
local and global variables and separately
compiled libraries.

Now you can have modules, too, the
industrial-strength tool for building large
applications.

Using modules makes it easier for you
to share data between routines. Build
data structures. Then, if you want, hide
them from other parts og, the program.
So you can always be free to focus on
the task at-hand.

Modules have their own initialization
sections, so you can set up global vari-
ables or turn on instrumentaiion.

And, like other procedures in True
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BASIC, modules can be compiled sepa-
rately and stored in a library where they
can be shared by several applications.
Or they can be loaded directly into the
True BASIC environment as part of your
customized workspace. So when you
use True BASIC interactively, the mod-
ules look like built-in functions.

Modules made Modula-2 the successor
‘o Pascal. Now they've put True BASIC
one-up on all other BASICs.

MORE SPEED.

2.01is 20 to 200 percent faster than True
BASIC Version 1.0. Both compile times
and execution speeds. And on some
real-world benchmarks, we're faster
than many native-code compilers.

MORE POWER.

Start with a complete matrix algebra
package.

Then, since we support the use of 640K
for both code and data, add arrays as
large as you want.

Our compiled code is more compact than
what other compilers generate, so there's
more memory left for your application.

We've enhanced our dynamic array
redimensioning and improved our built-
in 8087/80287 support, making True
BASIC the most powerful number-
crunching BASIC around.

And if it's strings you crunch, we've
added new string functions and raised
the limit. So strings can be up to 64K
characters long.

MORE DEBUGGING.

We pioneered breakpoints and immedi-
ate-mode capability in a compiled
BASIC environment.

Now we've added utilities that allow
you to visually TRACE through your
program, and check the values of
selected variables. Or print a cross-
referenced listing.

And new compiler options like NO LET
and NO TYPO let you decide how
strictly you want your variable names
checkeg.

MORE INNOVATION.

True BASIC has always had features
like full-screen, scroilable editing.
Block copy and block moves. And
global search and replace.

Now, 2.0 keeps you on the leading edge
of editini and file-management technol-
ogy. With SCRIPT, to write the True
BASIC equivalent of a DOS batch file.
ECHO, to transfer your output to disk or
printer. And ALIAS, to give you and
your programs a better roadmap to your
subdirectories.

There's also Version 2.0 of the Devel-
oper's Toolkit. With support for DOS
interrupts. Pop-up menus. Even
designer fonts.

And remember: your programs are por-
table to the other machines we support:
the Apgle Macintosh™ and Commodore
Amiga’

MORE SUPPORT.

Call your local dealer. Call us TOLL-
FREE at 1-800-TR-BASIC. Or write to:
True BASIC, Inc., 39 South Main Street,
Hanover, NH 03755. We'll send you
more information. Including a free
demo disk.

See for yourself. That we're still true to
our basic idea.

BASIC...

True BASIC Language System is a trademark of True
Basic, Inc. Macintosh is a trademark licensed to Apple
Computer Inc. Amiga is a registered trademark of
Commodore-Amiga, Inc. IBM is a registered trademark
of International Business Machines.
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Inquiry 303

CP/M Emulation

Run CPM software on your [BM-compatible

personal computer. We have Z80-HD64180 co-
ocessor cards, V20 or software emulation. At
w prices from $99.95.

New! zso0 At 12.5 mHz!

We offer the world's fastest Z80 co-processor
cards. For $599.95 our Blue Thunder Super-

crunches through your work. Almost as fast
is the 10-MHZ High Speed model at $399.95. The
6-MHZ Standard model is $249.95. Including
software.

BRI

Blue Thunder $249.95

ﬁéj ISIS

Very Fast
Plug in one of our co-processors, then run your
Intel development tools, on your PC, as much as
20 times faster. Run ASMS51, ASM80, CREDIT,
efc. $395.00 and up for a complete package,
including serial  communications. SIS diskette
translate packages available.

HD64180

Hitach's new microprocessar has laken the Z80
world by storm. Z80-compatible, but 15% faster
for the same clock speed. Counter-timers, sefial
ports and DMA channels on chip. CMOS. Our
customers have reported instances to us where
the HD64180 blows away an 80186 at similar
clock speeds. This baby moves!

Our $295.00 D64180LP co-processor comes with
our CP/M emulator and real-ime programming
supporl. 2-RS232 serial ports and 64K of
memory. An excellent basis for a Z80-HD64180
development system. Clock speeds to 9.216 MHZ
available. ___ -

D64180LP $295.00

For $445.00 you can get our high powered
D64180 realtime co-processor. 256K memory,
expandable to 512K. 2 SBX bus connectors which
allow you to use hundreds of commercially avail-
able inteface modules, such as synchronous
communications, disk interface, etc.

Software Developers

Let us configure a complete Z8G or HD64180 de-
velopment system for your PC. Our DSD80
Remote Debugger eliminates the need for an ICE.
We have VAX and PDP-11 co-processors too.

Z-World @

Santa Clara, CA 95050

&108) 980-1678

2065 Martin Ave. #110
In Germany: iSystem Tel: 08131/1687 -/
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For the RAM controllers and other
ICs, try:

TI Norway

A/S PBI06

Refstad 131

Oslo 1

Norway (2) 155090

National Semiconductor AB
Box 2016

12702 Skaerholmen

Sweden (08) 970190

—Steve

Music and Micros
Dear Steve:

When [ finally took the plunge into
computing a few years ago, I bought a TI-
99/4-A. Eventually I mastered BASIC
well enough to write a program I could
use to write, edit, and play three-part
music.

The only problem I had was the com-
puter’s lack of memory. I was limited to
about 110 three-note sequences, and all
the notes in a chord had to be of the same
duration. By using the twelfth-root-of-2
formula for frequency determination, I
could do a composition in one key and
play it in another.

I realize that this is a far cry from what
can be done with big-kid synthesizers and
MIDI, but it was adequate for my needs. I
am a Dixieland cornet player and don’t
need to fuzz, flange, warp, bend, or
really terrorize the notes. As a non-piano
player, I just want to hear what I've writ-
ten before I commit it to paper.

I recently bought an AT&T 6300. Is
there anything I can build (or purchase)
inexpensively to plug in or attach to the
AT&T so it will replicate the sound-gen-
erating capacity of the TI-99 while mak-
ing use of the added memory? Or is there
some way I could interconnect the TI-99
to the AT&T to take advantage of the
AT&T’s increased memory and hard
disk?

One other question: GWBASIC
doesn’t seem able to use or access much
more memory than the 48K bytes I had in
the TI, even though I bought 640K bytes
of RAM for the AT&T 6300. Is there any
way around this problem?

Will Connelly
Plantation, FL

To answer your second question first,
GWBASIC addresses only one segment of
memory (64K bytes) and thus is limited to
programs of that size. You can extend
even GWBASIC to some extent by using a
separate data segment (with the DEF SEG
statement), but you're on your own re-
garding facilities in the language to han-

dle the array. Good luck.

There are numerous alternatives to this
problem, the simplest being to select an-
other BASIC system. Microsoft produces
an editor/compiler product called Quick-
BASIC, which supports the GWBASIC
commands plus extensions. It allows you
to use multiple segments for arrays, but
still limits you to a maximum code size of
64K bytes. If you want to stick with an in-
terpreter, TRUE Basic offers full memory
utilization as well as compatibility with
GWBASIC.

Another useful BASIC is one from
Morgan Computing, P.O. Box 112730,
Carrollion, TX 75011, (214) 245-4763.
Called Professional BASIC, it supports
the 8087 and a large memory model (i.e.,
your program can use all the memory
available afier the interpreter is loaded),
and it has some fantastic debugging
facilities.

Now to your first question: You could
interconnect the AT&T to the TI-99 by
using the serial port on the AT&T and the
same on the TI (if yours has one). You
could develop a score on the AT&T, send
it to the Tl, buffer it in memory, and then
play it.

As for add-on boards for your AT&T,
the Tecmar music card might suit your
Jancy. Contact:

Future Music
Box 1090

Reno, NV 89504
(702) 359-6434.

They specialize in computer-music sup-
plies, and they source a number of ven-
dors.—Steve

Durable Daisy Wheel
Dear Steve:
From 1979 to 1985 our company used
a Xerox 850 word processor for all our
office word-processing needs. We have
now gone to individual PCs and a com-
mon word-processing package instead of
a centralized word processor. We still
have the Xerox 850 and its amazingly
durable daisy-wheel printer, a 45-charac-
ters-per-second device that is built like a
tank. We would like to use that printer as
a letter-quality printer for the PCs, but
Xerox has not been able to furnish the in-
formation we would need to construct an
interface. If you or your readers have
built one, or if you know how to find the
communications signals needed to build
one, we would like to hear about it.
Ben Fairbank, Jr.
San Antonio, TX

The Xerox Corporation owns Diablo,
so the Xerox 850 word processor uses a
continued



Order Status,
Technical & Other
Info. (602) 246-2222

Call for programs
not listed
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wAREHOUSE —
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¥ PRODUCTS

TOLL-FREE ORDER LINE 1-800-421-3135

~

SPECIAL
MICROSOFT WORD

$179

labels, and more!

FREE SOFTWARE!

Purchase over $100 and receive one of thase disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or
getall four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one disk.
2) PC-WRITE — Try this famous feature packed word processor. It's a winner! 3) FONT-SET — Lets you set popular fonts like bold,
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your
printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and mailing

FREE SOFTWARE!

FREE SOFTWARE!

— SOFTWARE —
ACCOUNTING
BPI AP, AR, PR, GA ... .. $169 ea.
(GVE L T Call
Dac Easy Accounting......... 39
Dollars & $ense . ............. 94
Managing Your Money 3.0 ... 108
COMMUNICATION
PROGRAMS
Carbon Copy ............... 115
Crosstalk .................... 89
Remote ..................... 89
Smartcom Il ................. 83
DATA BASE MANAGERS
Clipper 380
Ciout 2 Call
Condor Il .................. 310
Knowledgeman il ........... Cali
Powerbase2.2 .............. 169
Q&A .. Call
Quickcode ................. 138
Quicksilver .. ............... 295
Quickreport ................ 138
Revelation.................. 469
R: Base SystemV ........... 345
EDUCATIONAL
Flight Simulator . ............. 28
Turbo Tutor Il ............... 25
Typing Tutor 1l ............. Cali
GRAPHICS
Chartmaster ................ Call
Energraphics 201 .......... 294
In-A-Vision ................. 275
Microsoft Bus Mouse . ....... 106
Microsoft Chart ............. 164
Microsoft Serial Mouse .. .... 119
Newsroom .................. 31
OPTI Mouse W/DR Halo Il .... 96
Printshop.................... 33
Signmaster ................. Call
INTEGRATED
Ability. ... 59
Enable ..................... 355
Smart Software ............. Call
LANGUAGES
Lattice C Compiler .......... 242
Microsoft C Compiler........ 249
Microsoft Fortran 4.0 ........ 255
Microsoft Macro Assembler ... 84
Microsoft Pascal Compiler ... 166
Microsoft Quick Basic 3.0 ..... 55
Ryan McFarlan Fortran .. .... 305

Ryan McFarlan Cobol
Turbo Basic

Turbo Pascal w/8087 + BCD... 55
PROJECT MANAGER
Harvard Total Projectil ...... 326
Microsoft Project............ 219
Super Project Plus .......... Call
Timeline2.0 ................ 209
SPREADSHEET
Microsoft Multiplan . ......... 108

Spreadsheet Auditor 3.0 .. ... $82 | AZ TURBO AT N\ KEYBOARDS
Supercalcd................. Call IBM AT Compatible, 512K Keytronics 5151 ............ $162
VPPlanner .................. 49 6 & 8 MHZ keyboara ' Keytronics 5153 ............. 269
UTILITIES graphics card. 220 watt MODEMS
Copy HPC .................. 19 power sypply. MS/DOS 3.2 Everex 300/1200 ............ 120
Copywrite . .................. 39 | \GWBasic............... 1260 / | Hayes1200................. Call
Desqview.................... 55 Hayes 1200B ............... Call
DoubleDos.................. 30 U.S. Robotics Courier 2400 ... 349
Fastback .................... 85 4 AST 286 ) | U'S. Robotics Passwd. 1200 . 180
Graph inthe Box . ............ 55 PREMIUM COMPUTER MONITORS
Homebase................... 39 512K, expandable to 2MB on
Microsoft Windows ........... 55 | | the system board. RT en- AMDEK 410 Amber.......... 157
Norton Utilities 3.1 ........... 48 hanced style keyboard, paral- AMDEK 600 ................ 339
Prokey 4.0 .................. 70 let, serial and clock, 1.2 MB Magnovox Color RGB ... Call
Sidekick (unprotected) ....... 47 floppy disk drive. 7 expansion Princeton Max 12 ........... 159
Sideways 3.1 ................ 39 slots, two 32 bit fastram slots, Samsung TTL Amber......... 72
WORD-PROCESSING DOS 3.1 & Basic Samsung TTL Green ......... 70
Easy Extra................... 88 \lyearwarranty. ... Call 4 PRINTERS
X CANONLASER............ 1939
Microsoft Word . ............ 179 Sharp Portable call | cITizEN
Multimate Advantage . ....... Call P oTab SFF - EFFELELSL SP.
Volkswriter 3. .. ............. 139 EGA BOARDS msp'}g ~~~~~~~~~~~~~~~~~~~~ ;2;;2
Webster Spelicheck .......... 37 | Paradise Auto Switch 480 v o
Word Perfect ............... 195 EGACard ................ 379 P ! 35 D e h . .I """ 459
Wordstar ................... 162 | Quad EGAPluUS ............. GBI B Callon airmetors
Wordstar Propac ............ 233 | Vega Deluxe................ 339 | ehaeg e lineedE
Wordstar 20004 . ... ......... 206 LIS
EGA MONITORS DX2100 Parallel ............. Call
AMDEK 722 ................ 455 | DL2400 Ser/Par ............. Call
— HARDWARE — NEC Multisync.............. 559 | LASERIMAGE 2000......... call
ACCESSORIES Packard Bell EGA ........... 450 | NEC
Copy Il PC Board ............ 75 (i . 1408
2 & HARD DRIVES NEC P7 Parallel 619
150 waft power supply ........ 69 | Az20MB Hard Card .. ... 425 | NEM ameq T
Mini Micro Parallel . | AZ20OMBHardCard ........ NEC 8850 ................. 1059
. AZ30MBHardCard ........ Call | NEC P6 Parallel 439
Print Butfer 69 | gratel. .oy prgm- g
Vasterbiace, . . gg | Filecard 20MB.............. 555 | OKIDATA - Call on all models
o o 0 000 o g Maynard 20 MB Hard Card ... Call | pANASONIC
Masterpiece Plus . ........... 13 | piys Hardcard 20MB . ... ... call | 109140 . 250
BOARD Seagate 20 MB Int. w/cont. ... 333 _
(o] S s {8150 MBIIRt w/cort 2 1092-t. ... 329
AST Advantage Premium . ... 422 | ®agate Ml WA o 193, . 535100000 000 agas 425
AST Premium Sixpac ..... ... Call Seagate 30 AT Int............ 539 | KXP3151 . ..o 399
AST Sixpac (384K) ... ....... 29 | - ~ E;?g MICRONICS ’
Hercules Color Card......... 145 INCREDIBLE VALUES 1\ | NP10 ... Ca
Hercules Graphics + . ........ 182 Nationally advertised boards for H)B(Jg ~~~~~~~~~~~~~~~~~~~~~~ ?gg
Intel Above Boards .......... Cali I?M‘ PC and most compatibles e —
J Laser (Tall Tree) ........... call :‘( g't‘)’e a:ay F_’”_cles' SRIS. ... 549
simiar  GUFSRISYMSS .. .. b
J/Ram 8 (Tall Thee) ... . . wuis iED ety imtar s79 | | TOSHIBA - Call on all models
JRam 3 AT (Tall Tree)....... 199 Monochroﬁé Boardw/pnnter RAM
COMPUTERS port (similar to Hercules 64K 150NS (setof 9)........ 16.50
Graphics).............. $79 256K 150NS 19
Ve Expansion Board (setof9)......... 33
AZ TURBO PC 0to576K .. ... oo, $42 256K 120NS (setof 9)........ Call
{BM Compatible Computer. Multifunction Board w/game
4.77 or 7.47 key selectable, port (similar to AST TEng: Seh',pp'"g'”" :nostps onwav’esrs'ssoo A2
. H orders <6 /%, sales tax Personal check/com-
keyboard. 640K- dual drive, £ SI: B?Ck)‘:lo ““““““ $79 pany check - allow fourteen {14} days to clear
moro graphics card, 150 ou ive ~loppy We accept purchase orders from authorized
watt power supply 719 c (I:oné:mlijer “““ 20000000 $39 institutions 10;35 more than caslyhT;:lnce A::
"""" / ret| Lt
of with 20 M8 Seagate eTdvonny N S B
i o I P oy $50 All prices are subject to change Due t
Hard'Drlve e 2 b Color card w/printer ,upyngh?’.‘acw s we :aum{ Jflazecba ?‘?vaxgepeg
\6 month limited warranty \_Port. ...l §79 / software

No Charge for Master Card or Visa

@ X

we do not guarantee compatibility

TOLL-FREE ORDER LINE 1-800-421-3135

WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave. « Phoenix, AZ 85051

Phone Hours: Monday, Wednesday & Thursday
7am-9 pm; Tuesday & Friday 7 am-5 pm: Satur-
day 9 am-5 pm. MST. /

Inquiry 287
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Darg

86+

Torbo
Pascal

Programmer’s Paradlse Gives You Superb Selection,
Personal Service and Unbeatable Prices!

Welcome to Paradise. The MS/PC-DOS and XENIX software source that caters to your programming needs.
Discover the Many Advantages of Paradise...

© Lowest price guaranteed

® Latest versions

® Huge inventory, immediate shipment

© Knowledgeable sales staff

® Special orders

® 30-day money-back guarantee*

~ Discover Paradise Contest —

Search for the Hidden Clues to our Island’s Identlty and ‘Win!

LIST OURS

LIST OURS LIST OURS LIST
C UTILITY LIBRARIES DB_VISTA 195 139
ADVANTAGE C + + $495 479  ASYNCH MANAGER 175 119 W/SOURCE 495 399
PFORCE + + 395 215 BASIC-C 175 129 DB_QUERY 195 155 80386 DEVELOPMENT
COMPILERS BLACKSTAR FUNCTIONS 9% 89 W/SOURCE 495 399
AZTEC .88 COMMERCIAL 99 CALL G ERRLAY LiBRARIAN "% 76 FARSews i 18 TOOLS
-86 €O C-DISPLAY
AZTEC C-86 DEVELOPER 29 CALL  ('FOOD SMORGASHORD 150 95  INFORMIXESQLIC 545 | 3861 ASM'LINK 495 389
DATALICHT C DEVELOPER'S w3 L Sl R T %5 T88 | RO SSIONAL PASCAL il
d € TOOLS PLUS 175 119 FORMIX SQ 639
. . 99 79 DISPLAY EXPRESS 9 79  PHACT 295 265
LATicEC. T € 0 265 R ENUAL COMMUNICATIONs 188 128 VEDLGGERS W nh IR URL N
- . 195 399
NI SooR S COMMUNICATIONS PLUS 250 189 ADVANCED TRACE 8 s ale BASTOE i B
£ - 5 59 GREENLEAF COMM 185 125 BASFAS & 19
e HUGCER 10 99 CREENLEAF FUNCTIONS 185 125  CSPRITE . P o 159 268
it & B e B8 s of o % o
895 CAl
TUR%OTEK 68000/08/10/20 C CROSS (.AILL CMéls' h{{]}:‘%{upp 1s?v; C Allilé ggglggggg%ak 3}2 zgg hlj]l}R!:\GL 41 CAtt
S -C 4
UNIWARE 68020 C CROSS 595 CALL ] PERISCOPE 11 175 145 R BRIDGE 395 33
WIZARD FEAR RORCE B 135 PERISCOPEIX 45 108 TP 249 CALL
CINTE »n-m»:nzxx SYNERGY DEVELOPMENT TOOLKIT 395 249  HERISCOPE Il 995 825 ARTIFICIAL INTELLIGENCE
CTERP 300 229 THE HAMMER 195 135 ;{,‘l’ég‘;a';'-"s S ARITY COMBO PACK 1095 979
INSTANT € s00 379 TIMESLICER 295 265 ARITY PROLOG INTERPRETER 295 229
INTERACTIVE C 249 219 1000 CALL  EDITORS ARITY STANDARD PROLOG 95 79
INTRODUCING C 125 105 PVlEW TOOLBASKFT 250 179 BRIEF 195 CALL CHALCEDUONY PROLOG 100 89
C 60 55  SCREEN DISPL ) DBRIEF CALL  GOLDEN COMMON Lisp 495 CALL
RUN/C 120 79 WINDOWS FOK ¢ BRIEF/DBRIEF BUNDLE 275 CALL  GCL 286 DEVELOPER 1190 CALL
RUN/C PROFESSIONAL 250 155 ¢ WORTHY 295 269 C SCREEN 75 CALL }ggll_ﬁlisl;f 2+ %5) e 217?
ASSEMBLERS, [INKERS CURSES 125 8 OV TSINSY \CROSOFT LISP 20 156
. W/SOURCE 250 199 M
ADVANTAGE DISASSEMBLER 295 265 W/SOUR 250 175 EDIX 195 155 PROLOG 86 PLUS 250 CALL
ADVANTAGE LINK 395 359 FLASH-UP WINDOWS % 79 EMACS 295 265 SMALLTALK V 8!
ASMI U9 120 GREENLEAF EATA WINDOWS 1% W SOURCE S 285 TRANSLISP PLUS 195 CALL
MACRO ASSEMBLER o M koSO Wi @ 6 O (c 12 132 TUkeo bhotod TooLsox -
PASM 86 195 109 WINDOWS l)EVEL()PMENT KIT 500 309 ﬁ‘gg;fr‘m © o e
K e on X A Yo 215 LSE 5 99 pprTegmas 199 120
Ly — 595 509 PANELpLUS a5 3as  BOAL L BERTERBASIC ADD ONS CALL CALL
POLYDESK 11l 99 79  EMALE 195 118 BETTERTOOLS 95 89
FREE SCIENTIFIC QUICKSCKEEN 25 265 oI 15 145 a7oBPAK @ 59
& ENGINEERING SCREENPLAY (LATTICE) 150 135 VEDIT PLUS 185 129 87 SOFTWARE PAK 180 149
SOFTSCREEN HELP 195 175  JED 70 EXIMTOOLKIT 50 45
SOLUTIONS CATALOG VIEW MANAGER 275 179 FINALLY % 89
VITAMIN C 225 179 SORT UTILHIES FINALLY MODULES 9% &89
Desctibes 100 of the best software packages for VC SCREEN 99 79 AUTOSORT 150 129 GDPEDIT [ 89
uations, number crunci WINDOWS FOR C 250 199 MICROSOFT SORT 195 129 lNSlDE TRACK §5 55
amlymg data. CAD/CAM design, tzchmcal word WINDOWS FOR DATA 395 315 OPT-TECH SORT 1499 109 75 59
design and ZVIEW #5175 Lol MhlcEk(;sorr QUICKBASIC % e
] 1 3
more. Caifor your FREE catalog today! ;\‘sl-h::rm AGEMEAT w5 330 C(_)[;‘ESSIP“I‘ER 1;2 zgg PROFESSIONAL BASIC o 78
3 8087 MATH SUPPORT 5 45
GRAPHICS BTRIEVE 245 185 THE PROFILER 15 89 NG A i
e « , PANE!
ADVANTAGE GRAPHICS 250 225  XTRIEVE 245 185 0 QUICK PAK & i
ESSENTIAL GRAPHICS 25 189  REPORT OPTION 145 99 £ X STAY RES % 5
FREYETY Ment 2% STREVEN oo g5 o5 TrUE BASIC 150 105
GSS GRAPHICS DEVELOP) ] CALL
TOOLKIT 95 375  REPORT OPTIONN 45 269  PREC M5 155 1ugho bASIC Ao o5
:55 KERNEL SYSTEM 495 375 C-ISAM 225 195  MAKE U TILITIES : T,
:SS METAFILE INTERPRETER 395 235 ) 395 315 ADVANTAGE MAKE 125 99 LUBOL COMPILEKS UTILITIES )
SS PLOTTING SYSTEM 495 375 RTREE 295 239 KORA SEA CALL CALL  COBOLSPI 395 329
HALO — ONE LANGUAGE 300 205  CTREE/RTREE BUNDLE 650 519 MK 95 “13e  FpLB 129 129
HALO — FIVE MICROSOFT caL 395 320 PMAKER 122 '7a  MICROSOFT COBOL 70 439
s 2 g M, 28 i 1§ oo =
METAWINDOW 195 CALL W, " :
METAWINDOMW PLUS 275  CALL  DBC Il PLUS 750 595 SPPIENSMAKE ™ 75 OPTTECH SORT 149 115
METAFONTS 95 CALL W/SOUKCE 1500 1185 REALIA CICS 995 785
METAFONTS PLUS 275 CALL REALIA COBOL @s 783
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We’ll Match Any Nationally Advertised Price.

LIST OURS
RM/COBOL 950 649
RM/COBOL 8X 1250 90
SCREENIO 400 CALL
SCREENPLAY 175 129
VISUAL COBOL (MBP) 795 695
FORIRANCOMPILERS UTILITIES
ACS TIMES SERIES 495 389
DIAGRAM’ER 129 115
l)(lCU\!E"JT'ER 128 115
250 225
H)RI.IH 95 85
FORLIB-PLUS 70 45
FORTRAN SCIENTIFIC
SUBROUTINES 295 249
FOR-WINDS 90 69
GRAFLIB 175 159
(.-RM-MA'IICS OR PLOTMATICS 135 119
GRAFMATICS AND PLOTMATICS 240 219
LAHEY FORTRAN 477 CALL
MICROSOFT FORTRAN 450 269
NO LIMIT 129 115
PLOTHI 175 159
PLOTHP 175 159
RM FORTRA 595 399
STRINGS A“JD THINGS 70 49
MODE L2
FARBWARE MODULA-2 90 79
LOGITECH MODULA-2
APPRENTICE PACKAGE 99 79
WIZARD'S PACKAGE 199 159
MA(;IC TOOLKIT 99 79
OM M,I\A(:E & RT DEBUGGER 299 239
WINDOW PACKAGE 39
REPERTOIRE W
PASCAL CON ERS
MARSHAL PASCAL 189 169
Ml(. ROSOFT PASCAL 300 185
PASCAL-2 350 329
TURB() PASCAL 100 65
ASFORTURBO PASC A
B 95 69
FIRSTIME 75 59
FLASH-UP WINDOWS 90 79
SCREENPLAY 100 89
SCREEN SCULPTOK 125 95
T-DEBUG PLUS 60 49
TURBO-ASM 100 85
TURBO ASYNCH PLUS 100 79
TURBO DATABASE TOOLBOX 70 45
TURBO EDITOR TOOLBOX 70 45
TURBO EXTENDER 85 65
TURBO GRAPHIX TOOLBOX 70 45
TURBO HALO 12 99
TURBO NUMERICAL METHODS 100 65
TURBOQ PROFESSIONAL 70 49
TURBO POWER TOOLS PLUS 100 79
TURBO REF 50 45
TURBO SMITH 69 45
TURBO TUTOR 40 29
TURBO WINDOW! 65
OTHER TURB() TOOLS CALL CALL
SR LANGL
1IF YOU DO
APL*PLUS 595 429
JANUS/ADA € PACK 95 89
JANUS/ADA D PACK 900 769
JANUS/ADA ED PACK 395 CALL
LATTICE RPG Il COMPILER 750 629
SCREEN DESIGN AID 350 309
SOURCE ENTRY UTILITY 250 199
SORT/MERGE UTILITY 250 199
RPG COMBO 1100 879
PC FORTH 150 109
PC FORTH PLUS 250 199
PERSONAL REXX 125 99
POCKET APL 95 75

Terms and Policies
* We honor MC, VISA, AMERICAN EXPRESS

No surcharge on credit card or C.0.D. Prepayment by check. New York State
residents add applicable sales tax. Shipping and handling $3.00 per item, sent UPS

ground. Rush service available, prevailing rates.

» Programmer’s Paradise will match any current nationally advertised price for the

products histed :n this ad.
* Mention this ad when ordering

-some items are specially priced.

* Pnces and Policies subject to change without notice.

+ Corporate and Dealer inquiries welcome.

LIST OURS
BIAISE

ASYNCH MANAGER 175 119
C TOOLS PLUS 175 119
EXEC 95 69
PASCAL TOOLS 125 99
PASCAL TOOLS 2 100 79
PASCAL TOOLS & PASCAL TUOLS2 175 119
RUNOFF 50 45
TURBO ASYNCH PLUS 100 79
TURBO POWER T()OLS PLUS 100 79
VIEW MANAGER 275 179

l)l! \\l COMPILEKS

LAVTED PROTCTS

PPER 695 459
DHC 111 PLUS 750 595
DBRIEF 95 CALL
FOXBASE 395 CALL
FOXBASE PLUS 395 CALL
GENIFER 395 309
QUICK SILVER 599 499
TOM RETTlG S LIBRARY 100 79

DIGITAL KESEARCH
CB 86 600 569
PASCAL MT + 400 379
L1 —86 750 709
DR ASSEMBLER + TOOLS 200 189
ACCESSMANAGER 400 379
DISPLAY MANAGER 500 475
FORTRAN 77 350 329

NEW PRODUCTS

ADVANTAGE Disassembler—Provides
immediate feedback as you work, sloring‘resul(s in
tables on disk. Final oul ut is ready for

assembier. Handles .COM and .EXE files;
86/286 code and 8087/287 COprocessors.
List $295 Ours $265

ADVANTAGE Graphics — Lightning-fast high-
performance C gua ge graphics toolkit. Supports
over 30 graphics adaptors, Over 200 functions,
including an ex!enulve set for building multi-window
applications. Object-oriented concepts provide
workstation-like capabilities on your PC/XT/AT —

t no royalties!
ist $250 Ours $225

Periscope 111 —Real-time hardware breakpoint
debugger. Find errors in real-time systems, stop
mlenmllenl failures, mlerﬁce with undocumented
ks in your code.
Includes board break- oul switch, software and

manual.
List $995 Ours $825

Turbo € — Long- awalled € compiler from Borland.

ANSfC companble. |nc|udes editor, MAKE, pull-
down menus and windows.

List $100 Ours $65
LATTILE
LATTICE € COMPILER 500 265
W/SOURCE 900 495
¢ CROSS REFERENCE GENERATOR 50 39
C FOOD SMORGASBORD 150 95
W/SQURCE 300 179
C-SPRITE 175 129
CURSES 125 89
/SOURCE 250 175
DBC 1I/11 250 169
SOURC 500 359
DBC 11l PLUS 750 595
W/SOURCE 1500 1185
LMK 195 139
SECRETDISK 120 89
SIDETALK 120 89
SSP/] PC 350 269
TEXT MANAGEMENT UTILITIES 120 89
TOP\IEW TOOLBASKET 250 179

CALL TOLL FREE:

*Ask for details. Some manufacturers will not allow returns once disk seals are broken.

DISCOVER PARADISE CONTEST

LIST OURS
LIFEBOAT
ADVANTAGE C + + 495 479
ADVANTAGE DISASSEMBLER 295 265
ADVANTAGE GRAPHICS 250 225
ADVANTAGE LINK 395 359
ADVANTAGE MAKE 125 99
PANEL PLUS 495 395
QUICKSCREEN 295 265
RUN/C PROFESSIONAL 250 155
TIMESLICER 295 265
W/SOURCE 1000 CALL
MICROSOFT
BUS MOUSE 175 129
C COMPILER 450 269
COBOL 700 429
FORTRAN 450 269
LISP 250 159
MACRO ASSEMBLER 150 93
MUMATH 300 185
PASCAL 306 185
QUICKBASIC 99 65
R 195 125
WINDOWS DEVELOPMENT KIT 500 309
PHOENIN
PASM 86 195 109
PDISK 145 89
PFANTASY PAC 4995 599
PFINISH 395 229
PFIX 86 PLUS 395 229
PFORCE 395 209
PFORCE + + 395 215
PLINK 86 PLUS 495 279
PMAKER 125 79
PMATE 195 115
PRE-C 295 155
PTEL 185 115
POLY TRON
C BEAUTIFIER 19 45
C LIBRARY ! 99 79
COUNTRY CODE 679 CALL
POLYBOOST 80 69
POLYDESK 111 94 79
POLYDESK 111 ADD ONS CALL CALL
POLYLIBRARIAN 99 79
POLYLIBRARIAN 11 149 115
POLYMAKE 2,0 149 119
POLYSHELL 149 115
POLYXREF 219 169
POLYXREI- ~ONE LANGUAGE 129 99
POWERCO! 179 139
PVCS PERSON L 148 115
PVCS CORPORATE 395 309
PVCSNETWORK 1000 CALL
OPERATING SYSTEMS
OPERATING SYSTEM
WENDIN TOOLBOX 499 79
q 99 79
PCVMS 99 79
MICROPORT SYSTEM V/AT 549 465
DOS M 286 149 125
RUNTIME SYSTEM 199 169
SOFTWARE DEV. SYSTEM 248 209
TEXT PREPARATIONSYSTEM 198 169
UNLIMITED USER UPGRADE 249 209
SCO XENIX SYSTEM V 1295 995
XENIX DEV. SYSTEM 595 499
XENIX OPERATING SYSTEM 595 449
XENIX TEXT PROC, PKG. 195 145
DESKTOP PURLISHINC
HALO DPE 195 155
XEROX VENTURA PUBLISHER 895 695
TURBO VENTURA PUBLISHER 1595 12149

1-800-445-7899

In NY: 914-332-4548

Programmer$
g

LIST OURS

ADVANTAGE C + + 695 CALL
BTRIEVE 595 459
C-ISAM 319 285
C-TERP 498 379
C-TREE 335 329
DB__VISTA CALL CALL
FOXBASE 795 CALL
INFORMIX ESQL/C 749 599
INFORMIX 4GL 1500 1235
INFORMIX SQL 995 795
LYRIX 595 449
MICROSOFT BASIC COMPILER 695 439
MICROSOFT BASIC INTERPRETER 350 229
MICROSOFT COBOL 995 629
MICROSOFT FORTRAN 695 429
MICROSOFT PASCAL 695 429
NETWORKS FOR XENIX 595 495
PANEL 625 535
RM/COBOL 1250 949
RM/FORTRAN 750 549
SCO PROFESSIONAL 795 595
UNIWARE 68020 C CROSS 1390 CALL
TELECOMMI NICATIONS
ASCOMIV 195 175
PTEL 195 115
SIDETALK 120 89
ADDITIONAL PRODECTS
C TOOL SET 95 CALL
COMMAND PLUS 80 69
DAN BRILKLW S DEMO

PR AM 75 59
DISK ()PTIM!IFR 60 55
FASTBACK 175 135
HEL P/COVTR()L 125 99
INTERACTIVE EASYFLOW 150 129
LATTICE TEXT M(.-MT UTIL. 120 89
MICROSOFT MACH 1

W/MOUSE & WIN[)(MS 549 379
MKS TOOLKIT 139 109
NORTON COMMANDER 75 55
NORTON UTILITIES 100 59
PC/EDT 250 CALL
PDISK 145 89
SAPIENS V3 300 269
SCREEN MACHINE 79 59
SCROLL & RECALL 69 59
SECURITY LIBRARY 125 115
SOURCE PRINT 75 59
TASKVIEW 80 59
TLIB 100 89
TREE DIAGRAMMER 55 50
ZAP 95 CALL

Microport S llem V/AT — New release 2.2 of
complete UNIX system has numerous enhance-
ments, faster speed, improved documentation.
Includes free Nutshell guide to UNIX and Sysvision,
:J ;llexr-lriendly system administrator front end to

List $549 Ours $465

42 River Street, Tarrytown, NY 10591

Win The lligh-Performance Software Development Package, Valued At Over $2,000!
Now that you've seen what Programmer’s Paradise looks like, we want you to guess
where it is! Just search this ad for clues to the identity of our tropncal island paradise
(Hint: They're mixed in with our product listings). Then send in your guess on this
coupon. You could be the lucky winner of the high-performance software development
package**, featuring: * L nivation’s Dream Board —Multifunction accelerator
board with EMS. Designed to fit into a single expansion slot. The Dream Board
combines the functions of three of the most popular enhancement boards —multifunc-

tion, EMS, accelerator —into one power-packed package * AI)VA!

NTAGE Link

overlay linker * Microsoft compiler of your choice (MS/PC-DOS)* K ditor of your

choice (binary).

FUNIVATION

System Solution:

For Business

Inquiry 210

... VALUE: OVER $§2,000

1 IEERNAT g

Complete this form and mail to: DISCOVER PARADISE CONTEST, c/o Programmer’s
Paradise, 42 River Street, Tarrytown, NY 10591, Entries must be received by August 1, 1987.
OFFICIAL RULES: 1. Lunit one name per entry, no purchase necessary. Enter as often as you wish, mailing each entry on a
separate posicard. All entries must be received by August 1, 1987 2, Participants must be 18 years or older and a resident of the
United States. Void where prohibited by law. 3. Winner will be responsible for all taxes. 1. Odds of winning will be determined by
number of entries received, Winner will be selected out of all correct entries received. 5. Prize will he awarded within 30 days of all

entnes received.
**No substitutions allowed.

I think the name of your island is:

Name Title

Company name

Company address

City State Zip

Phone # B
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HARMONY COMPUTERS

2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223
800-VIDEO84 or 800-441-1144 or 718-627-1000

A

IBM PS Il Model 30 - $1759.00
STAR NX-10-$175.95

PANASONIC 1080i-$168.95
COMMODORE 1571 - $206.95

Apple image Writer Il 454
Heother HR 20 3
Brother 1509
Brother 1709
Citizen 120D
Cibzen MSP 10
Cmzen MSP 15
en MSP 20
Cinzen MSP 25
Cinzen Premier 35
Epson LX86
Epson LX800
LX 86 Cutsheet
Epson L

Epson LQ 1000
Epson FX 86E
Epson FX 286E
Epson EX800
Epson EX 1000
Epson LQ2500
IBM Proprinter
IBM Propninter XL
NEC 3550

NEC 8850

NEC P&

NEC P7

NEC Color P6
NEC Color P7

=

“PRINTER SPECIALS"

yar NX 10C ]
Star NP 10 139
Star NX15 279
Star ND 10 285
Star ND 15 b
star NB 2410 199
Star NB 2415 57
SR 15. SR 10 Sheetfend 49
Star Power Type 179
Silver Reed Exp 420 198
Silver Reed Exp 800 639
Toshiba 341 E 659
Jostuba 351 Model 2 BE9

Qkidata 182

QOkwidata 192 Plus
Okidata 193 Plus
Okdata 292 w INTFC
Okidata 293 w INTFC
Panasonic KXP 10801
Panasonic KXP 1091 1
Panasome KXP 1092«
Panasonic KXP 3131
Panasonic KXP 3161
Panasonic KXP 1592
Panasonic KXP 1595
Siekosa SP 1200
Star NX-10

Toshiba 351C
Toshiba 321 SL

SEAGATE HARD DRIVES
10 Meg w controier 249
20 Meg w conirolier 325
30 Meg w controlier
30 Meg AT #2038
a0 Meg AT #251
Tandon 20 Meq

L)

1BM PS 2 Modet 30

18M PS 2 Mode) 50

18M PS 2 Model 60

AT Unanhanced .
AT Enhanced 18M 30 Meg (339}

9

V75
2824
478

1BM PC x1 a Harg Card 371
1BM PC XT 2860 6MHZ 640K

12 MB 20 MB Hard Drive 2043
Hertz XT (10 MHZ) 640K Onve 549
[ 29

SOFTWARE
Lotus 123 ver 2
D Base 3+
Framework 2
Symphony t 2
Miciosotl Word 31
Mictosoll Windy

AST Six Posck Pramum 256 K
Mercuies Color Card

Hercules Monagraphic Phus
NEC EGA GB1 "
Quad EGA

Quaa Prosync

Vigeo 7 Detune Iws
Paradise Auto Swilch (350) Word Perlect 4 2
Paradise Auto Swiich (480} aaA20
Mutituncton Card PES Pratessiona Wote
Everar EGA Ennancer Nort

Everex E Microsolt Mouse
Evores Grapha's Pacer 89 Hayes Smactcom It
Wordpertect Library
Wordstar Prote

03

intel 8087 3

Intel 8087 2 68
Inte) 802687 & 189
inte) 80287 8 269

TOSMIBA PORTABLES

Tostuba 3100 +
Toshiba 1100 «

Multimate Advantage
Banksireer Wrilerpius
DAC Easv Accounting

2799
1459

Master Card and Visa weicome FOr your profection we check lor siolen Credrt cards Sipping & handung extra Defective merchandrse will e feplaced o repared at our discrehon

MONITORS L

Amdek 300 Amber
Amdek 310A
Amaex 4104

mdex Coor 600

Princeton Hx12
Ptincet

520 ST Cowr System 79

Panc
SRi 520 ST B & W Sysiem a7y
MoDEMS

NEC Multisync . 1)
TexantiElR Vet Hayes 12008 w Smartcom 2 328
NEC 124
APC 4 with 20 MEG
(Powermate 1)
APC 4 with 40 MEG
(Powermate 11
NEC Mullispesd
COMMODORE

Hayes 24008 w Smartcom 2 499
Mcromodem 2¢
Promethias 1200 Externa 249
Promethias 1200 Internal 149

Everer 1alernal 12008
Commado

1571 Drive

2400 Interna
Mo

Hayes Smartcom 2
APPLE

> Disu Drive 2GS with 256K

9 A Monitor

1 Apole Drive 13'4 129

™ 0 Printer [ MACSE (2 Drves) wheyba 2149

Star NX10C - MACSE 120 Meg | w xeybo 2799

Amiga 256k Dos M 6 el -
ATAT 6300

' 640K 1 360K Drve
ATT Mortor

M
Amiga 256K Uparade 849

NO ADDITIONAL CHARGE FOR CREDIT CARDS

within te lerms of our warraniee All sales hnal Price and availabiity subect 10 change withoul nolce We cannot guaranioe CompaIRDIity

UNLock Products Remove Copy Protection

RUNS YOUR SOFTWARE ON ANY HARD DISK

UNlock “copying” disk allows you to make
‘unprotected”” DOS copies of popular original
program disks. Unprotected backup copies
perform perfectly, as do copies of these copies.
UNilock copies run on any hard disk, including
Bernouli Boxes. No original required in drive
“A". Run on a RAM disk simply and conven-

iently. Also, copy DOS 5%” programs to 3%2”
diskettes. For IBM® PC, XT, AT, compatibles,
256K or more, DOS 2.1 or higher. Back-ups
don't require tedious un-installs, and reorgan-
izing your ha-d disk doesn't result in your
software calling you a thief! Back-ups are as
easy as the “COPY"" command in DOS.

UNLoCK’ ALBUM “D” PLUS
® dBASE III & dBASE III PLUS™ (1.0)

$74.95
(Plus $4 ship/handling.
Foreign orders $10)

|
|

ASK BYTE

Diablo printer unit. The problem is that
the 850 uses the bare printer and doesn 't
bother with a serial interface (notice the
massive cable coming out of the printer).
This is the same type of printer as those in
the Diablo 600 series, and they can be
equipped with an RS-232C communica-
tions interface.

What you need to do is get the manuals
Jor a Diablo 630 printer, or whatever
model appears to be closest to the model
You have, and see what you need to get the
serial interface. It should be just one
board, but you may have to add some
backplane wiring and a connector.

If you want to interface directly to the
printer, be warned that the commands
are of the form “print the character that
is at position 34 on the daisy wheel with
hammer force 3, then move the carriage
right 9 steps.” It takes most of a com-
puter’s attention to do this (although you
don’t need a particularly smart com-
puter).—Steve

CIRCUIT CELLAR FEEDBACK

SCSI
Dear Steve:

Thank you for your excellent Circuit
Cellar articles on the SCSI and the NCR
5380 chip.

I am a senior at the University of Ten-
nessee at Chattanooga. I am working on a
special project for an electronics interfac-
ing course. My project is to connect a
Macintosh Plus with a SCSI port to an
Autocorrelator device that produces an 8-
bit TTL signal. The signal will be input
to the computer for storage. Can I tie the
5380 directly to the TTL lines? If not,

| how can I condition the lines to make

them acceptable to the Mac Plus? Also,
| will the 5380 be able to read the data if
the SCSI handshaking signals are not
present? I would appreciate any informa-

® SYMPHONY™ (1.1, 1.2)

® LOTUS 1-2-3 REPORT WRITER™ (1.0)

® DOUBLEDOS™ (ALL)

® HARVARD TOTAL PROJECT MGR.™ (1.10)
® MANAGING YOUR MONEY™ (ALL)

® THINKTANK™ (2.0, 2.1)

® MICROSOFT WORD™ (1.15, 2.0, 2.01)

® FRAMEWORK I & II™ (1.0)

® CLIPPER™ (THRU WINTER ‘85)

® FASTBACK™ (5.3)

® CHARTMASTER™ (6.1, 6.2)

® SIGNMASTER™ (5.1)

® DOLLARS & SENSE™ (2.0)

® LOTUS 1-2-3™(1.A, 1.A*, 2.0, 2.01)

UNLocK ™ MasterKey™

CHOICE OF THE CRITICS!
[PERSONAL

“UNlock has two particularly en-
dearing characteristics: it works,
and works simply. | was able to quickly produce un-
protected copies of Lotus 1-2-3 release 2, Symphony
1.1, Microsoft Word 2.0, dBase 111 1.1, and Frame-
work 1I. These copies performed flawlessly, as did
copies of these copies.” Christopher O'Malley

PERSONAL COMPUTING, April ‘86
ot

“Because copy protection can interfere with the
ability to back up a hard disk, business-oriented

Now, the most comprehensive copy protection removal program ever created.
Breaks over eighty programs including Lotus 1-2-3™, Symphony™, PCFOCUS™, AUTOCAD™,
REDBOARD™, CAP™, Clipper™, and smARTWORK™ to name just a few. In addition, generic copy
busters for ProLok™ and Super Lock™ have been included. With MasterKey, rnu can break many more
programs than before. MasterKey, from TranSec Systems, gives you UNlock's solid performance and more.

Introductory Price $159.95
(Plus $5 ship/handling)

users may prefer programs like TranSec’s UNlock
series.”
Winn L. Rosch, PC MAGAZINE, MAY 27, 1986

Ad

ORDER TODAY TOLL FREE: =R

1-800-423.0772  mmm

IN FLORIDA: 1-305-276-1500

TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445

Trademarks are the sole property of their respective owners. UNlock 1s far use anly to improve the useability of legally

acquired and operated software.
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tion about this.
Albert Covington
Chattanooga, TN

I think you can get away with not
worrying about the details of the Mac’s
SCSI port. It sounds like you need just a
simple parallel input port—and I think
You can fake that.

If vour autocorrelator is similar to one
I used a long time ago, it has a parallel
port that presents the data 8 bits at a
time. The autocorrelator also produces a
pulse on a strobe line when the data is
present, and then waits for an acknowl-
edge signal from whatever device is re-
ceiving the data. The sequence goes like

conlinued



Reliable, Cost Effective
& &
Solutions for Computerization
e e $329 $329 $159)

o (Qty 100, $252) | (Qty 100,$252) | == (Qty 100, $124)

5 VOLT ONLY OPRATION
9V GENERATED ON BOARD

S OPT 2 RS239C
HARD DISX, ETC SERIAL PORTS

256 K RAM SPEAKER POR!

512K, 768 K

Somions| KEYBOARD PORT
ARALLEL

POWERF = 4 X

alon 3 PRINTER PORT o & - 3

y 13

B - 7 INCLUDES

MS-DOS

Mcrosoft Corp. CP/M! b

FLOPPY DISK CONTROWLER
15775 95

360K 720K, 198

WP 10 128K MOUNTS ON A - FITS ENTIRELY

EPROM. RAM/ NOVRAM PCCOMPATIBLE 5 957 DRVE
BATTERY BACKED 4T CLOCK  ROM-EOS

) 75 Little Board™/186 Little Board™
Little Board™/PC High performance singie World's least expensive
World’s smaliest PC — and CMOS too! board MS-DOS system. single board system.

$99 $89

. 5469 Project Board/186™ Project Board/80™
Development Chassis/PC™ Prototype adapter Prototype adapter
‘Known Good” PC bus project development environment for 80186 oased projects for Z80 based projects
for Little Board/PC (not included). and products. and products.

from $1 49

CMOS Video Controlier SCSI Memory Controller | Expansion/186™ Scsl/1oP™

4-mode CMOS video SCSI controller for fixed and Multi-function exoansion for STD bus 1/O expansion
controller for Little removable volatile and non- Little Board/186. 1/0, Serial, adapter for any SCSI host
Board/PC. volatile semiconductor memory. | RAM, and Mmath Options. system.

from 5495 i — 5395

Bookshelf™ > <> ) N )
i A s
System Modules T

® PC compatible Little Board/PC systems.
® Single and Multi-User Little Board/ 186 systems. Concurrent PC-DOS™ "™ SCSI Z80 Host Adapter
® Little Board/Plus CP/M systems. Multi-user, multi-tasking oper- | SCSI host adapter for any

® SCS| disk and tape expansion modules. ating system for Little Board/186 | Z80 system.

® Floppy drive expansion modules. supports up to four users, Plugs into Z80 socket.

ARGENTINA: FACTORIAL, S A, 410018 TLX 22408 AUSTRALIA: BRAZIL: COMPULEADER COMPUTADORES LTDA,, (41) 263-1939, TLX 416132 CANADA: TRI-
M, (604) 438-9412 DENMARK: DANBIT, (03} 66 20 20, TLX 43558 UK: AMBAR SYSTEMS LTD, 0296 35571, TLX 837427 FINLAND: SYMMETRIC OY, 358-0-585-322, TLX 121394 FRANCE: EGAL PLUS, (1) 4502
1800, TLX 620893 GERMANY: I5T ELEKTRONIK VERTRIEBS GmbH, 089/611-6151, TLX 5216650 ISRAEL: ALPHA TERMINALS, LTB, (03) 49-16-95, TLX 341667 SPAIN: HARDWARE SOFTWARE, 218-54-36, TLX
50612 SWEDEN: AB AKTA, (0B} 54-20-20, TLX 13702 USA: CONTACT AMPRO COMPUTERS INC

COMPUTERS, INCORPORATEO

67 EastEvelyn Avenue ® Post Office Box 390427, MountainView,CAS4039 ¢ (415)962-0230 @ TLX 4940302
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PC LABELING

:.mlm e

FLEXIBLE FORMAT/SIZE ” "‘ "'

[‘l]Il].-l].ll(l]k‘Eﬁ

Y—F AST—$279

uPc ( "‘DLll

Uses:
Epson/IBM/Okidata Printers
® L abels for shelves, bins, inventory
® Text readable up to 50 ft.

® Bar Codes: | 2 of 5, UPC/ EAN
MIL-STD, AIAG, Code 39

® Any size label ® Flexible format
e Color options ® Reversals ® Fast
e File input ® Menu driven ® $49-$279

30 Day Money Back Guarantee!

WORTHINGTON

DATA SOLUTIONS
130 Crespi Court,
Santa Cruz, California 95060

408/458-9938

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

RS-232 model
SAVE-A-SLCT model
(pictured)
NO-BOX Slot model
* Rugged Metal Case & Wand
® Reads 8 different Bar Codes
® Attaches as 2nd Keyboard
* No software needed to add bar
code reacing to your system

30 Day Money Back Guarantee!

WORTHINGTON

DATA SOLUTIONS
130 Crespi Court,
Santa Cruz, California 95060

408/458-9938
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CIARCIA FEEDBACK

this in most cases:

|

1. Correlator puts data on the interface.
2. Correlator pulses the strobe line (usu-
ally a low-going pulse).

3. Receiver asserts the acknowledge line
(again, usually active low).

4. Correlator waits for acknowledge to go
inactive, then starts the ¢ycle over again.

You need to force the SCSI to ignore all
| fancy protocols and simply generate an
interrupt whenever the strobe line goes
active. You supply an assembly-language
routine that handles the interrupt, reads
the data from the bus lines, and wiggles
the acknowledge line to tell the correlator
that the data’s been taken. This cycle re-
peats until vou 've got all the data.

Your interrupt routine will place the
data into a RAM buffer that's sized to
hold the largest amount of data you ex-
pect to get from the correlator. If you
don’'t know how much to expect, or if it's
variable, you will have to make the inter-
rupt routine check available space in the
buffer before dropping a byte into it.

A main line routine could read data

| from the buffer and decide what to do
with it. If you set the buffer up as a ring,

You can have the interrupt routine writing
into it and the main routine reading out of
it at the same time. You shouldn’t expect
to get it right the first time, though, so you
may want to start off with a read of a com-

plete data set followed by an analysis of
what’s in the buffer.

It's possible to poll the correlator’s
strobe line and not use an interrupt, but |
suspect the strobe is a narrow pulse that
the polling routine might miss. You could
build a latch circuit to turn the pulse into
a level shift so the polling loop would be
sure to see it.

The trick is to take over the Mac's
hardware, work around the SCSI port
software that’s in ROM, and “roll your
own " interface using the hardware that’s
available. This is probably simpler than
trying to work out a complete SCSI port
Jor a device that doesn’t have one. You
should start by looking at the hardware
schematics and interface specifications to
see which line you can use to generate a
direct interrupt. Set up your interrupt
routine to get control from that event, and
you 're off and running.

Exactly how you do all that with the
Mac’s hardware and software is, of
course, left as an exercise for the stu-
dent. —Steve

Motors and Micros
Dear Steve:

I am looking for information on simul-
taneously controlling three to seven
| motors for robotics projects. I am a me-

chanical engineer and I can design and
build various configurations for robots
and automation devices. I can also work
with FORTRAN and BASIC to develop
software for dynamic control.

I would like to build an interface for
coordinated motor control using an IBM
PC-type system. I have found several
control boards that plug into the PC.
Unfortunately, they usually provide sin-
gle motor control for a few motors or si-
multaneous control of only two, and they
are all beyond my budget.

Also, I'm not sure of the type of
motors to use; steppers look good, but
they have some drawbacks. I'm not too
concerned about the motor’s torque—
good mechanism design can offset some
of the torque requirements. I'm more
concerned with being able to achieve co-
ordinated motor control for smooth
mechanism operation. Are there any
books you could recommend?

Dennis Dohogne
Naperville, IL

The obvious way to drive a stepper
motor is to have the computer generate
the motor coil pulses directly. This works
okay for a single motor, but the PC simply
can't handle the timings required for
more than a few motors at reasonable ro-
tation rates—and the program code
wouldn't be pretty to behold, either.

The nice thing about stepper motors is
that they're easy to control with digital
logic: no messy analog voltages or tach
outputs to worry about, and no optical
encoders to wear out or go bad. The bad
things are that they cog at low revolutions
per minute, resonate at high rpm, and
tend to jitter when stopped.

DC servo motors give vou a nice, clean
rotation even at low rpm. But designing a
good controller for them is something of a
black art. Going by the textbook will get
you a controller that works most of the
time. Also, you may wind up with a com-
plex gearbox to mate the rpm and torques
available to the ones you need for the
robot. Figuring the control laws for the
mechanics is where the art and experi-
ence come in.

I'm afraid you've got conflicting speci-
fications. A seven-axis control system
isn't going to be cheap, and I doubt very
much that you can design less expensive
controllers than the commercial versions.
For example, Cybernetic Micro Systems
supplies single-chip microcomputers that
are programmed to be stepper motor con-
trollers. These chips are 3200 a shot
without the driver interface circuitry ($80
in quantity).

You want to be particularly careful
with the power-handling part of the cir-

continued
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w1th hundreds of softwam paekéges - 8 e
Enter the PC CAD world with the 5 < 'S
DMP- 41/42 series—the plotters that osusSton
offer superb reliability and excellent '"3"""'3.':!1//'\METEK
pel’formanee ata very affordable *U.S. suggested retail price. Prices subject 10 change.
price. Learn about the advantages of  Houston Instrument is a trademark of AMETEK, Inc.
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AN ALMOST FOOLPROOF
WAY TO MAKE

ARCHIVAL BACKUPS OF
PROTECTED SOFTWARE!
The Copy Il PC Option Board is an easy-
to-use add-in board that will give your

PC the same disk duplication technology
used by most disk duplication firms (who
put the copy protection on software in

the first place).

DUPLICATES NEARLY
ALL PROTECTED
DISKETTES.

The Option Board can easily backup
almost all protected diskettes for the
IBM PC, including ones software-only
backup programs can't touch. It even
includes a track editor that will allow the
more technically inclined to look at
protection schemes and edit any data on
a diskette.
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The Option Board uses a half-size slotin an
IBM PC, XT or AT, Heath/Zenith 150, 151,
158, Compaq Deskpro. Requires: 1 360KB
drive, 256K memory. Extra $15 cable
required for Compagq Portable, HP Vectra
and Tandy 1000.

Call 503/244-5782, M—F, 8—5 (West
Coast time) with your in hand.
Or send a check for

$95.00 U.S. plus $3 s/h, $15 overseas.
Please specify your computer brand
when ordering so we can send you the
correct cable.

$95.00
Central Point Software, Inc.

9700 S.W. Capitol Hwy., #100
Portland, OR 97219

Central Pomt
Software

INCORFORATED

Backup utilities also available for the Macintosh, Apple Il, Commodore 64/128 and Atari ST.

Inquiry 40

CIARCIA FEEDBACK

cuitry. In order to get good acceleration
and holding torques you 're going to need
fairly hefty currents and voltages. It’s
easy to slap together a few transistors to
handle the normal pulses, but you must
consider all the fault conditions that can
Jry the traces right off the boards. That’s
what you 're getting with commercial con-
trollers (at least, that’s what you should
be getting; caveat emptor).

I think the only practical way to control
the number of motors you 're proposing is
to have a controller for each motor (or
pair, depending on the controller). That
way, your host program can be concerned
with the higher-level details of the prob-
lem and let the controllers worry about
the bit-banging.

You could attempt to re-invent the sin-
gle-chip controller using 8031 s like the
ones [’ve used in some recent Circuit Cel-
lar projects, but the overall cost including
Your time may be prohibitive. If you can
afford the development time it’s a good
way to get a set of controllers tailored to
your exact requirements.

The IEEE publishes several journals
on robotics. While they tend to be a little
heavy on the matrix math, they're a good
source of ideas and approaches to the
problems. Check your local library for
the IEEE Journal of Robotics and Auto-
mation (ISSN 0882-4967), or contact:

IEEE Service Center
445 Hoes Lane
Piscataway, NJ 08854-4150.

A recent issue had articles on *“The De-
sign of an Autonomous Vehicle for the
Disabled,” as well as "“Robot Accuracy
Analysis Based on Kinematics.”’ They
pretry well cover the subject; you won't
find the details of motor selection, but vou
will learn how to plan a tool path in three
dimensions. I think the latter is what you
really want to know. Also, keep your eves
on Circuit Cellar—there’s a robotics
project coming up in a while.—Steve &

Berween Circuit Cellar Feedback, personal
questions, and Ask BYTE, I receive hundreds
of letters each month. As you might have no-
ticed, at the end of Ask BYTE I have listed my
own paid staff. We answer many more letters
than you see published, and it often 1akes a lot
of research,

If you would like to share the knowledge
you have on microcomputer hardware with
other BYTE readers, joining the Circuit
Cellar/Ask BYTE staff would give you the op-
portunity. We're looking for additional re-
searchers to answer letters and gather Circuit
Cellar project material.

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




THE RIGHT ANSWER

TO THE

BACKUP QUESTION

NOW IT’S EASY, FAST, AND AUTOMATIC

Tas

The software in Genoa's Galaxy

20 MB hard disk is all backed up.

SMART, AUTOMATIC

You can sct your Genoa Galaxy to
backup automatically on a regular
basis—Ilike once a dav. ('That’s smart!)
If you're working on your computer
whenit's time to backup, the Galaxy
will remind vou it's time to take a
five-minute break. Or, you can tell
Galaxy to backup automatically after
hours.

And, while the Galaxy backs up
vour data, it will display an on-screen
status report.

NETWORK UPGRADEABLE
Add Genoa’s GenWare ™ softwire
to your Galaxy tape backup system,
Inquiry 97

tapc system makes
backup casy and fast. Just choose your options from
the menu, press a few kevs, and four minutes later vour

CORRARD MERU N

8 4 Eachup disk inege
8 - Bachup Fhle-byTile

® - Reatore disk (neye

RF - Rettore File by-fle

D - Dlspley tape directory
U - View tepa logfiie

x okit to Command Mo 82

Teri tomwejointer: (NTDL to select

5 MB a minute!
Genoa’s menu-
driven software
makes it easy!

and vou can backup the data in your Novell network
quickly and automatically. You can also cusily ex-
change data between your stand-alone Galaxy units

and your network units.

Genoa has the answer to the backup
question: a whole family of tape
backup units, from 20 to 120 MB,
that are casy, automatic, and fast.

For the dealer nearest you or for
more information, call 408-432-9090.
Or write Genoa Systems Corpora-
tion, 73 E. Trimble Road, San Jose, CA
95131. FAX:408-434-0997, TELEX:

GENOa

We make PCs better.

€ 1987 Genoa Systems Corporation
GenWare and Galaxy are trademarks of Genoa Systems
Corporation
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Every
a

The corporation wants power.

Individuals want ease-of-use.

Put those two qualities in a single
database and what have you got?

The overwhelming
industry standard.

And the standard
' that won't overwhelm
individuals.
dBASE [II PLUS™from
Ashton-Tate:

More corporations choose it than all
the other databases combined. Because
they want broad compatibility across the
whole company. And true networking
capability. And the opportunity to unify
their support and training resources.

In short, they want one product that's
flexible and powerful enough to meet the
needs of all.

And with dBASE Il PLUS, they get it
all. Plus the broadest third-party support
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ﬁood s
ouble

ASHTON -TATE

dBASE 111 PLUS

_4’ The data management standard.

A\

The Industry Standard

in the industry. You see, more applications
are written for dBASE" than for any other
database. So in many cases, the appli-
cations you need are already available.

More individuals choose dBASE as well.

Because weve made it easier for
individuals to use. Particularly the sort
who get queasy when they think they
might have to program.

They can start using dBASE without



ISINESS

needs

standard.

ASHTON-TATE

dBASE III PLUS

The data management standard.

The Individual’s Standard

any programming experience. Because
the Assistant feature, with its pull-down
menus, guides them step-hy-step through
the creation and use of a database.

When they're ready to create applica-
tions, our Applications Generator writes
the code.

And to make the complex even simpler;
we have catalogs that let them recall
relationships among files with a single

Inquiry 22

command. Complex commands
can also be stored for automatic use
by our“history”capability.
Best of all, weve added these
- ease-of-use features without
alienating the people who
made dBASE the
industry standard

in the first
place.The advanced
users and programmers. Who still
get all the power and programming
features they need to develop their
sophisticated applications.

So if you're looking at databases from
either the corporate or the individual
perspective, your choice is simple.

dBASE III PLUS.

Or dBASE Il PLUS.

For the authorized Ashton‘Tate dealer
nearest you call (800) 437-4329, Ext. 282*

S\ ASHTON ‘TATE

*In Coloradn and outside of the U S, call (303) 799 4900, Extension 282. Trademarks/ow ner: dBASE,dBASE 111 PLU'S,
Ashzon Tate/Ashton Tate, © 1986 Ashton Tate. All rights reserve
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The American Success Story:

pon a time, America led the world

Option A: 1.2MB Floppy Drive WD HD/Floppy Controller

CLUB 286 Mono system

* Complete system as described above plus mono
display card and IBM quality mono monitor

CLUB 286 Color EGA system $1740
* Complete system with EGA card & monitor

GRAPHICS BOARDS

A. Parallel port. Hercules compatihle.
132 column text. color or mono.

B. Short card. 256K Video memory, runs
color/monodisplay, 16 colors. 640 x
350 resolution. and with Hercules
emulation.

C. Printer port. monochrome graphics.
muns Lotus 123 graphics, 132 x 44
column display.

D. Nonglare. 12" screen. 800 x 350
resolution.

E. 640 x 200 resolution. IBM quality.

F. 640 x 350. 640 x 200. EGA and CGA

$1309

MULTIFUNCTION CARD

G. Game port. parallel port. 0-2MB
memory. runs at 12 MHz, 2 serial
ports (2nd optional)

H. Paralle! port. real time clock/
calendar. 2 serial ports (2nd optional).

L. Serial port. paralle! port, game port
(2nd serial option). support hase and
EMS memory. real time clock.

J. Qub 576 (for PC Portable) software,
short card. 0-576K memorv. supports
64K/256K DRAM.

K Club 384 Serial port. parallel port.
0-384K memorv. clock/calendar.
game port and software.

CLUB 286 Color system
* High quality
* Complete system as above
* Plus color display card and color monitor
* Fully assembled and tested,

no installation required

ality, engineering, and
th names like Edison,

g returns:

$755

Basic system

$1500

HARD DISKS
BACKUP SUBSYSTEMS

L. FAST HARD DISK FOR AT

20 MB 4026 $528

30 MB 4038 $599
40 MB 4051 $628
72 MB (23 MS) $1095
80 MB 4096  $1195

TAPE

WITH FLOPPY

M. FOR PC IPGRADE TO XT
CONTROLLER
ADD $50

INTERNAL
(20MB only)

20m8 $365
0MB $425
EXTERNAL TAPE BACKIP
SOFTWARE INCLUDED

INT  EXT
20 MB $580 $680

L N
by

FEATURES:

* Maxi switch kevhoard/Pro™ kevboard

* 6/8/10 MHz selectable, depends on model

* IMB of inboard memory (with 512K standard)

* 81/0 expansion slots

* 195 watt power supply, 110V/220V switchable

i * Fully compatible High Speed AMI BIOS

* Full 200 page documentation, operation manual
with binder (written in U.S.A)

* Full one vear warranty

RUNS

FREE:

" NOVELL
AUTO CAD  1OTUS

DBASE

XENIX SIDEKICK

“If imitation is the sincerest form of flattery, the CLUB
AT pays the IBM AT a heartfelt compliment. The only
failing of the (CIUB AT) is that it imitates the IBM
machine too accurately:...and you can’t beat that...”

Karl Koessel PC World December 1986

EVEREX EVERCOM

"Fully Hayes ™ Compatible”
300/1200 BAUD 1200/2400 BAUD

- S - W

300/1200 BAUD. half size/half power, excellent for long
distance calls. free BitCom communications software

HARD DISK CONTROLLER

* Data Switch Box

* PC/XT controller

* Floppy controller

* 25 Pin Serial Cable

* $plit Power Y-cable

* TBM Type Printer Cable

* IBM AT Bus Extended Card
(good for test & debug)

* AT HD/Floppy Controller ~ $170

° Compaq 286 HD Controller $188

* PC/XT/HD Floppy Controller $140

* Optical Mouse $75
(Microsoft compatible)

$88

$90

$49

$18

$8

$15 SOFTWARE

$30 Graphics DR HALO  $49

Communications
BIT-COM

ADD ON

* Kits for Mini 1/0.
2nd Serial Port

* Kits for CLUB 2000,
2nd Serial Port

$49

$25

$25

64K DRAM w 256K DRAM 3§

$27
$36
$45

150 ns (9 pes.)
120 ns (9 pes.)
100 ns (9 pes.)

$9
$12

150 ns (9 pes.)
120 ns (9 pes.)

60MB$747 $827

L. 39 ms access time. auto head
parking. linear voice coil
activator, one vear limited
warranty, cables. AT sliding rail
and software included.

M. 65 ms access time. boots from hard
disk. Western Digital controller,
manual. cables. hardware and
software included. 20/30MB
Seagate Hard Disk.

N. 20 or 60MB backup, menu driven
software. hackup SMB per
minute. image & file-by-file
backup.

CLUB AT INC.

46707 Fremont Boulevard, Fremont CA 94539
Quality and volume Is Our Business
All Sales Call (415) 490-2201 -
I «° FAX No. 4154902687
Now open 7:30-6:30 for your convenience

University PO are welcome  Quantity Discounts are Available
Corporate Buyer call for Neil Mehta Dealers are Welcome
International sales desk now open
RDER BY MAIL- Check or Monev Order. Califomia add 6 5% tax
ORDER BY PHONE: C 0.D _ Cashier Check. VISA (3%).
American Express (4%) or Approved Company P.0.
TERMS- All prices are sihiect to changes and quantity may be limited and we
reserve the Right to Substitute Equivalent ltems. “nauthonzed Retumns are
ubrect to 10% Restocking Fee Call for RMA Numbers for Returns and Repairs
BM. Hercules. Bitcom. Xenix are trademarks of the Respective Companies.
amited Warranty. 1 vear pans and 6 months Labor
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BOOK REVIEWS

INSIDE NETBIOS

J. Scott Haugdah!
Architecture Technology
Corporation
Minneapolis, MN: 1986
ISBN 0-939405-01-6

75 pages, $49.95

PC LAN PRIMER
Michael Kleeman et al.
The Waite Group
Howard W. Sams & Co.
Indianapolis, IN: 1987
ISBN 0-672-22448-8
222 pages, $22.95

HOW TO LOOK IT UP
ONLINE

Alfred Glossbrenner

St. Martin's Press

New York: 1987

ISBN 0-312-00132-0
486 pages, $14.95

INSIDE NETBIOS
Reviewed by
Dayle S. Woolston

nside NETBIOS is an in-

depth presentation of the
Network Basic Input/Output
System (NETBIOS) for the
IBM PC Network. This is a
technical reference for those
who work with NETBIOS. There is a good presentation of how
NETBIOS fits into the fundamental theory of computer net-
working. However, I recommend being well-grounded ir that
theory before attempting to read this book.

The author, J. Scott Haugdahl, is a senior systems specialist
with Architecture Technology Corporation. He has a diverse
background in PC LANSs and has written several other articles
and tutorials on the subject.

Where NETBIOS Fits In
Haugdahl supplements this very technical reference with a his-
torical perspective of the origins of NETBIOS, which is a stan-
dard LAN interface to the network adapter card originally de-
fined for applications running on the IBM PC Network. IBM
has since developed a NETBIOS emulator that provides the
same interface for its Token-Ring. In the tendency toward IBM
compatibility, other vendors of PC LAN s have developed NET-
BIOS emulators as interfaces to their own LANs. The sheer
growth of the LAN industry and the weight of IBM’s presence
make this an important book.

Even though this book is not for novices in computer net-

Illustration by Miriam Schaer

working, one of its best fea-
tures is Haugdahl’s discussion
of how NETBIOS fits into
conventional computer net-
working theory. He intro-
duces NETBIOS in the con-
text of the International
~ Standards Organization refer-
¢ ence model for Open Systems
Interconnection.

Inside NETBIOS is well-or-
ganized. I was pleased that
Haugdahl chose to define
ubiquitous but often vague
terms. For example, protocol
is defined as a set of conven-
tions that allow two or more
endpoints to communicate.
This broad definition is sharp-
ened by pointing out that pro-
tocols have syntactic, seman-
tic, and timing elements. The
elements are explained in de-
tail and used as a guide for
presenting NETBIOS.

Two Implementations

This book focuses on the two
NETBIOS implementations
offered by IBM: that used
with PC Network and that
used with Token-Ring. In-
cluded is a good illustration of
the relationship between the
architectures of the PC Net-
work and the Token-Ring ver-
sions of NETBIOS. The au-
thor compares IBM’s implementations with those of other
companies. This is another instance where this book shines:
Haugdahl demonstrates a broad knowledge of NETBIOS. The
other implementations are detailed enough to contrast them ade-
quately with those of IBM.

Not only does Haugdahl discuss alternate implementations of
NETBIOS, he compares it with other PC LANs. One discus-
sion contrasts IBM’s Advanced Program-to-Program Commun-
ication/PC (APPC/PC) for its Token-Ring. Later in the book,
there is an introduction to Microsoft Networks for both histori-
cal and technical reasons. I found the discussion of the positive
and negative aspects of NETBIOS to be balanced.

The author has a good grasp of the relationship between
NETBIOS-based networks and DOS. These networks use DOS-
based file servers. An effective illustration of that relationship is
found in figure 1-5 on page 10. It is this dependence on DOS
that hurts the performance of these networks: DOS is a single-
user, single-tasking operating system; a network is by nature a
multitasking system. Therefore, the DOS-based file server
causes a performance bottleneck. This book explains exactly
continued
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J2/17F INTRODUCES

CONVERT YOUR PC-XT TO PC-AT
POWER AND PERFORMANCE
WITH 80286 COPROCESSING

o 10MHz Operation o 8KB of Zero-Wait-State

e BUS Independent Operation Memory

@ Switch Selectable Mode e Compatible with 8MHz
Between 8088 & 80286: Motherboards
Guarantees 100% Software ® Free IMS Disk Caching
Compatibility Software

FAST286 OFFERS NINE TIMES THE
PERFORMANCE PER DOLLAR
OF 80386 MACHINES.

LOTUS EMS COMPATIBLE

FASTCARD

THE ONLY EXPANDED MEMORY CARD WHICH
CAN SAVE A DAY EACH WEEK.

A major independent testing laboratory benchmarked a
PC-XT equipped with FASTCARD and demonstrated a tenfold
improvement over a PC-AT on typical disk I/O operations.
® 8 MHz operation o Disk Caching & Print Buffering

e 1MB of Factory Installed & Software

o Split Memory Fills to 640K, ® Serial, Parallel & Game Ports
Provides Expanded Memory ~ ® Clock Calendar
Over 640K ® Custom Password Security

LOTUS EMS COMPATIBLE

Tested DRAMS

DEALER INQUIRIES WELCOME
FOR ADDITIONAL INFORMATION CONTACT:

© PERIPHERAL MARKETING, INC.
nm.

7825 €. EVANS RD., BLDG. 500, SCOTTSDALE, AZ 85260

(602) 483-7983

Inquiry 208 for laad-Users.
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BOOK REVIEWS

why IBM is hard-pressed to improve the performance of this
basic design.

Network Control Block Data Structure

Programs transfer commands to and from NETBIOS using the
Network Control Block. You are given a visual understanding
of the NCB with a figure showing the relative position of each
field in the NCB structure. The fields are then listed and ex-
plained. This is followed by a review of the commands that are
supported by NETBIOS. Haugdahl partitions the commands
into functional groups: general, name support, session support,
and datagram support. Finally, he enumerates the possible error
conditions that can be returned when an NCB is passed to NET-
BIOS. Unfortunately, I found this chapter difficult to read be-
cause several of the session commands (CHAIN, RECEIVE, and
SESSION) have confusing explanations.

NETBIOS Applications Included

Perhaps the most important part of this book is found in the ap-
pendix, where the subject turns to NETBIOS applications. For
my purposes, I wish this section had covered more material.
Those who use this book to evaluate the appropriateness of a
NETBIOS-based network for their needs will be most interested
in its support of applications. The book discusses two applica-
tions: gateways to other networks and distributed databases.
These are excellent choices—the gateway because of its vital
function of providing connectivity in evolving network environ-
ments, and the distributed database because this is the direction
in which information management is evolving.

Gateways are briefly introduced, and several fundamental is-
sues in gateway design are raised. These include assigning
names to resources across heterogeneous networks, implement-
ing multiple gateways, and handling contention for gateway ser-
vice. Such issues are particularly painful for NETBIOS applica-
tions; as pointed out earlier in the book, NETBIOS was not
conceived with internetworking in mind.

Single-user databases are often easily adapted to a network
environment by placing the database on the file server. Users
access this single database from workstations distributed
throughout the network. In this case, the database is simply
viewed as separate files on the file server. Haugdahl discusses
how advanced network-based databases may choose to run a
database server on the file server. The workstation-to-file-
server dialogue is then an application-level language (like
SQL). Truly distributed databases can be supported by placing
multiple database servers within the network and implementing
a server-to-server protocol.

The author completes his discussion of NETBIOS applica-
tions by suggesting practical guidelines for name usage, data-
gram usage, and session usage. One of the real strengths of this
book is its bibliography. Appendix B contains more than a
dozen references to NETBIOS.

Constructive Criticism

I want to be careful with my criticism because Haugdahl has
produced such a well-organized work on NETBIOS. However, I
wish he had developed each chapter by giving actual case stud-
ies showing the applications at work. As a reference, it could
have included an index and possibly even a glossary.

All in all, this is a useful reference for technical-level people
within the PC LAN industry. It is clear the author has a great
deal of experience with NETBIOS, and, while his presentation
is certainly well-organized, I do wish he had included more.

Dayle S. Woolston (175 West 1300 North, Pleasant Grove, UT
84062) is a software engineer and technical writer for Novell.
continued



COMPACT DISCS,
RECORDS OR

CASSETTES

for just

$400

plus shipping
and handling with
Club membership

with No Obligation to Buy Anything...Ever!

Vivaldi, The Four Seasons The
English Concert/Pinnock. “The finest
recording of [it] I've heard” —High
Fidelity Archiv DIGITAL 115356

Horowitz: The Last Romantic
Mozart, Schumann, Rachmaninov,
Chopin, Liszt, more. DG DIGITAL 115542

Periman: Mozart, Violin Con-
certos Nos. 3 &5 “Radiantly
sumptuous.”—High Fidelity
DG DIGITAL 115146

Tchaikovsky, Symphony No. 6
(Pathétique) Chicago Symphony/
Levine. RCA DIGITAL 153939

Pops In Space John Williams leads
The Boston Pops in music from Star
Wars, Close Encounters, Superman,
more. Philips DIGITAL 105392

Brahms, Cello Sonatas Yo-Yo Ma,
cello; Emanuel Ax, piano. Grammy
Award Winner! RCA DIGITAL 154044

Galway & Yamashita: ltalian
Serenade Flute & guitar works
by Paganini, Cimarosa, Giuliani,
others. RCA DIGITAL 173824

Gregorfan Chant Schola ot the
Hofburgkapelle, Vienna. Hauntingly
serene. Philips DIGITAL 115434

Pavarotti: Anniversary Arias
from La Bohéme, Pagliacci, Tosca,
Andrea Chénier, Un Balio in
Maschera, more. London 115344

Mozart, The Piano Quartets

Review Philips DIGITAL 115271
Beethoven, Symphony No. 3

Hogwood. “Best of 1986"—Time
L'Oiseau-Lyre DIGITAL 115535

his remarkable $1 offer is being made to
introduce you to an outstanding classical music
membership—with never any obligation to buy.

You'll find hundreds of outstanding albums in each issue of the
Society's magazine, which will be sent to you every 4 weeks.
You will also receive 6 special sale issues, giving you 19
opportunities a year to shop for fine music at home. But there
is no obligation to accept any offering at any time.

You choose only the music you want!
If you'd like to accept the Main Selection, you need not do a
thing. It will be sent automatically. if you'd prefer an alternate
selection or none at all, just mail back the Notification Card by
the specified date. You'll always have at least 10 days to decide.

Substantial savings with our half-price bonus plan.
For every regular purchase you do make, you may choose a
bonus album for onty half of the members’ club price! A ship-
ping/handling charge is added to each shipment.

3 Compact discs or records or cassettes for just $1!
Begin your membership now by choosing any 3 albums shown
here for just $1 plus shipping and handling. Send no money
now. We want you to judge for yourself before you decide to buy.
It not delighted, return your 3 albums at the end of 10 days
without obligation.

Beaux Arts Trio; Bruno Giuranna, viola.
“Absolutely indispensable."—Stereo

(Eroica) Academy of Ancient Music/

IPS/6550 E. 30th St./Indianapolis. IN 46219

e DL —

IPS 515

Dvoték, Symphany No. 9 (New
World) Chicaga Symphony/Solti.
London DIG/TAL 115168

Handel, Water Music The English
Concert/Pinnock. “Perfect 10"—Dig-
ital Audio Archiv DIGFTAL 115306

André Previn: Gershwin
Rhapsody In Blue, Concertoin F,
more. Philips DIGITAL 115437

Ravel, Daphnis et Chloé (Com-
plete) Montreal Symphony/Dutoit.
London DIGITAL 115520

Mozart, Requiem Leipzig Radio
Choir; Dresden State Orchestra/
Schreier. Philips DIGTAL 115039

Music Of Spain, Vol. 5 Julian
Bream, guitar. "Electrifying."—
Gramophone RCA DIGITAL 114746
Bach, Organ Works Daniel
Chorzempa. Philips DIGITAL 115193
Wagner, Orchestral Highlights
From The Ring Vienna Phil./
Solti. London DIGITAE. 115426

Slatkin Conducts Russian
Showpieces Pictures At An
Exhibition, more RCA DIG/TAL 154358

Debussy, La Mer; Nocturnes
Boston Symphony Orchestra/Davis.
Philips DIGITAL 115068

Mozart, Symphonies Nos. 40 &
41 (Jupiter) Chicago Symphony/
Levine. RCA DIGITAL 104810

The Canadian Brass: High,
Bright, Light & Clear Baroque
gems. RCA DIGHAL 144529

Rimsky-Korsakov, Scheherazade
Vienna Philharmonic Orchestra/
Previn. Philips DIGITAL 115415

Artur Rubinstein: Chopin,
14 Waltzes RCA 101987

Prokofiev, Symphony No. 5 Saint
Louis Symphony/Slatkin. Double
Grammy winner! RCA DIG/TAL 154580

Handel, Messiah (Highlights)
Musica Sacra/Westenburg. Hallelujah
Chorus, more. RCA DIGITAL 153586

Values up to $47.94

Please send all

I

OMr
OMrs.
O Miss

Address_____ —

Telephone (
Area Code

I application. Local taxes. if any. will be added

‘Write Selection Numbers Here:

FirstName  Initial  LastName  (PLEASEPRINT) |

City____ __ State

7 4 . ‘< C . . 2 .
<ﬁk%%mMmWJ%mwﬁm@
P.O. Box 91406 « Indianapolis, IN 46291
YES! Please accept my membership in The International Preview Soci-
ety and send me, for 10 days’ FREE examination, the 3 albums | have
indicated below. | may return them after 10 days and owe nothing, or

keep them and pay only $1 plus shipping & handling. | understand that
I'm not obligated to buy anything...ever! I

selections on: JCompactDisc 0O Cassette [JRecord

——

_— - J

_ _Apt._

NOTE: Members who select compact discs will be serviced by the I

Compact Disc Club. Full membership details will follow with the
same 10-day, no-obligation, no-minimum purchase privilege
Limited to new members, continental USA only; one -wembership per family. We reserve tne

right to request additicenal information or reject any

[wmg][ PS7 l_l



Inquiry 308 for End-Users. Inquiry 309 for DEALERS ONLY.

m Hercules Mode on EGA/CGA Monitor
m 100% CGA {Color Graphics) Compatible
m 100% EGA Compatible
m 640 x 480 High Resolution Graphics

— Windows®, AUTOCAD® Drivers Available

& 132 x 25/44 on Mono/EGA Monitor PRICE/PERFORMANCE
— Lotus 123€ Drivers Available LEADER

m Absolutely NO Game Mode Diskette OEM, VAR, Distributors and Dealers
Required Plaasa call

m VT100, VT220 & Tektronix Emulation W rr—ww -
Support == ===

m 256 KB Display RAM ~ m FCC Class B ~

m One YearWarranty = Made in US.A systems, Inc.

Also from AHEAD: 1977 O'Toole Ave., Suite BIOS

EGA2001/PLUS for Mainframe/PC San Jose. CA 95131
Communications (408} 435-0707

m 1BM® 3270 Mod 2, 3, 4,5 & S3G Hercules, Wirdows, Autocad, IBM and Lotus

m 80 x 66 text mode for desktop publishing b CLUALS

THE 3.5” CONNECTION!

This internal 720K 3.5” disk drive is a “drop-in” replacement
for 5.25" drives! It's the ideal solution for exchanging data
between your PC/IXT/AT and the new generation of laptops.
Disk format is compatible with IBM, Toshiba and Zenith
portables. The Model 853W drive kit con:ains everything you
need, including interface adapters, premium SONY drive, and
complete documentation. Uses your existing disk controller
(no additional slots required). Requires DOS 3.2 for maximum
performance. Ask about our special prices on SONY DISKS!

SONY DISKS o o "
R -Iu_.)er ronics | 31399
INCORPORATED
@B rotosy  —
e Ventura, CA 93006 L}
IMMEDIATE DELIVERY!

Call 805-658-7466 or 805-658-7467
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BOOK REVIEWS

PC LAN PRIMER
Reviewed by Darrow Kirkpatrick

C LAN Primer from The Waite Group is a clear, thorough
handbook devoted to the technology, components, and in-
stallation of IBM’s two LANs: the PC Network and the Token-
Ring Network. According to the authors, PC LAN Primer is for
anyone who wants to gain an edge on the growing LAN field.
PC LAN Primer is well-organized, full of practical tips rang-
ing from personnel problems to where to buy third-party ca-
bling components. Mostly though, it explains the software that
puts the networks to work: the PC LAN program, network-nam-
ing conventions, and configuration of network and application
software. Its tutorial sections are complemented by illustrations
and examples, and its reference sections have detailed explana-
tions of hardware connections and software commands. It uses
examples and case studies to illustrate the variations LANs can
take.

LAN Standards

Although we find few rules in the world of LANs, the book ac-
knowledges the role of the IEEE committee 802 in defining two
standards: IEEE 802.3 is the standard for the carrier sense
multiple access/collision detection (CSMA/CD) control meth-
ods that PC Network uses. IEEE 802.5 is the standard for net-
works like Token-Ring.

IBM Networking

According to The Waite Group, IBM increasingly regards the
PC as an intelligent workstation in large networks that may be
anchored by IBM mainframes. PC LAN Primer explains how
IBM s two networks fit into this overall strategy.

The PC Network was IBM’s first major LAN product. Its
real significance lay in the introduction of NETBIOS, a stan-
dard LAN interface located on the network adapter card, and
the PC LAN program, a network operating system based on
Microsoft Networks. These two elements are IBM’s complete
statement of LAN standards.

In late 1985 IBM announced the Token-Ring Network, its
most sophisticated LAN, supporting both NETBIOS and the
PC LAN program. The Token-Ring’s significance is its ability
to connect a far wider range of PCs, mainframes, and main-
frame terminal controllers than the PC Network.

PC Network Hardware

The PC Network, the authors explain, was designed to meet the
needs of departments or small businesses. It uses coaxial cable
and broadband technology, operates at 2 million bits per sec-
ond, and uses CSMA/CD to control network access. It can sup-
port up to 72 PCs as much as 1000 feet apart in a tree structure
and can run on a network that is busy carrying other signals—
video, voice, and data.

Three main hardware components make up the PC Network:
network adapter cards, a translator unit, and a coaxial cabling
system. The book documents how network adapter cards func-
tion, including how they implement the first five layers of the
ISO/OSI model.

In broadband systems like the PC Network, signal strength is
designed to be within close tolerances at all receiving stations.
The translator unit, cables, attenuators, and splitters must be
carefully installed to evenly distribute signals. The book strong-
ly recommends using standard IBM cables and connectors, not
cable-television supplies. Examples show a PC Network in-
stalled in a small office with four PCs and in a larger office with
10 PCs—two of them located 400 feet away.

conlinued
Inquiry 235 for MS DOS Products.
Inquiry 236 for all others. —
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- I’?ﬂ TURBO PC/XT
NIMIIH 256K Memory, 360K Brand Name Floppy Drive,
e

b You
With System

~CorDOnly

With System
A or B Only

6-8 MHz Switchable, 512K RAM Expandable
to 1MB on Motherboard, a 1.2MB Floppy Drive,
192 Watt Power Supply, Dual Hard Drive
& Floppy Controller Card, AT Style Keyboard
and clock/calendar with Battery Back-up.

L o)
WL -
T

e

AT Style Keyboard, 4-8MHz Clock Speed,
(Keyboard Selectable), 8 Expansion Slots

135 Watt Power Supply Slide Case,

SYSTEMA
MIT Tutbo XT
With Prirter Port
MIT Amber Monitor

MIT4 Qutlet
Surge Suppressor

MIT XY Monochrome System
MIT Monographics Card

With Swive' Tilt Stand
MIT1/0 Serial/Clock Card

SYSTEMB
MIT XY Color System
MIT Turbo XT
MIT Color Card
With Printer Port
MIT RGB Color Monitor

MIT /0 Serial Clock Card
MIT 4 Qutlet
Surge Suppressor

SYSTEMC
MIT AT Monochrome System
MIT 8 MHZ AT
MIT Monographics Card
With Printer Port
MIT Amber Monitor
With Swivel Tilt Stand
MIT AT Multi /O Card
MIT 4 Outlet
Surge Suppressor

SYSTEMD
MIT AT Color System
MIT 8 MHZ AT
MIT Color Card
With Printer Port
MIT RGB Color Monitor

MIT AT Multi I/0 Card
MIT 4 Qutlet

Surge Suppressor

Turbo PC XT w 640K & 1 Dnve with System Order Only
Turbo PC XT w 640K & 2 Drves with System Order Only . .
PC/AT 8 MHz w 1024K 1 2 Floppy with System Order Only

$ 379
$ 456
$ 980

Turbo PC XT w 640K & 1 Drive & 20 MG with System Order Only
Turbo PC XT w 640K, 1 Drive, 30 MG with System Order Only

PC AT 8 MHz w 1024K. 1 2 Floppy. 30 MG

with System Order Only

Alps All Modets
Brother Printers
Citizen Printers

MSP-i
MSP-15
MSP-20 . .
MSP-25 .
Premier 35
1260
Dlablo

Epson Printers

Hewlett-Packard
Laser Jet Seres 1
EC

3510, 3550
881C. 8850 .

Panasonl(
10801
10911
10921
592
595
3131
351
Star Mecronics
Toshiba
3219
341E .
351 Mode' Il
351 Color .
QOume
101 lus Green
101 2lus Amber

TERMINALS

S .
Bernoulli Box  DISK DRIVES
10 Meq . . s
20 Meg
40 Meg

429
619
429
Calt

189
245
319
385
465
29
369

. Cal

Cail
665
899
1029

315
315

285
359
565
425

865

1199

129

. 339

MONITORS
Amdek Monitors
NEC

Multisync .
Other Models . . oo
Princeton Graphics Monitors .

AST COMPUTERS
Modei 8D o
Model 120
Modei 140
Pansonic
Business Partner
Sr Partner .
Exec Partner Dual Dnve
Toshiba
T-1100 Supertwist
1-3100
AST
Six Pack Plus .
Other M- dels
Hercules
Coior Card
Graphics Card . .
Graphic Card Pius .
Intel
All Above Boards .
Paradise
Autoswitch 350 .
Autoswitch 480 . .
5Pack . .
Plus Development
Plus Hard Card 20 Megabyte .
Ouadran
Quad EGA Plus
Tecmar
EGA Prosync
Graphics Master
Captain [No Memory] .
Video-7
Vega Deluxe . . . . . o
MODEMS
Anchor Automatior
Anchor Express . .
Hayes
All Models .
Prometheus
12008 w/Software . . . . . . 5 125

US Robotics
Password 1200 . . ... ......... 149
Courier 2400 . . . . ... .. . 335
Microlink 2400 . 335

WORD PROCESSORS

Leading Edge Word Processor . . . .
Leading Edge W/P with Spell & Merg .
Microsoft Word 3 11
Multimate Advantage Il .
PFS Professional Wnte
Volkswrtter 3 .
Volkswriter Deluxe Plus
Webster New World Writer
Word Perfect Ver 4 2]
Wordstar w/Tutor 331
Wordstar Pro Pack 331
Wordstar 2000 Plus 20 . . . .

MONEY MANAGEMENT
Dollars & Sense wiForecast .
Tobias Managina Your Money . .

DESKTOP PUBLISHING
Click Art Personal Publisher
Harvard Professional Pubiishei
Newsmaster
Pagemaker .
Ventura Publishing cooooa
DISKETTES
Maxell MD-2 [Qty 100)
Maxell MD-2HP {Qty 100]
Maxell M2S Oty 100] .
Sony MD-2 [Qty 100
Sony 3 /z [Oty 100
Sony 5

COMMUNIU\TIONS
CompuServe Starter Kit
Crosstalk Xv!
Microsoft Access
Mirror
Remote
Smartcom It
INTEGRATIVE SOFTWART

Ability
Enabie 20 .
Framework N
PFS 15t Choice
Smart Software System 3 1
Symphony . .
GRAPHICS'MICE
Harvard Presentation Graphics . o a
IMS! Mouse [PC Mouse) w.D Halo Il .
Microsoft Buss Mouse 60
Microsoft Chart .
Microsoft Senal Mouse 60 .
PC Buss Plus Mouse New Ver |
PC Mouse (New Ver |

SPREADSHEETS
totus 1-2-3 Ver 201
Multiplan 30
Supercaic 4 . . .
Twin .
VP Planner . . .
DATA IASE MANAGEHENT
Chpper . . o
dBase III Plus -
DBXL .
Eureka
Paradox . .
PFS Proiessmnal Fie .

R Base 5000 System V .
UTILITIES
Brooklyn 8ndge
Carouset 20
Disk Qptimzer 20
Double DOS 40
Fastback . . . .
Homebase 25
Microsoft Windows
Norton Utrlities 4 0
Note It
PC Tools
Sidekick [Unprutecred] 5
PROJECT IAN.AGEMENT
Harvard Totat Project Manager i
Microsoft Project
Super Project Plus
Timeine 20 . . . . .
LANGUAGES
Basic Comprler {Microsor.,
C Comprier {Microsoft)
Cobol Compiler {Microsoft)
Fortran Compiter {Microsoft} 4 0 .
Lattice C Comprler .
Macro Assembler {M;(roso‘tl
Run C interpreter .
Ryan McFarlan Fortran
Ryan McFarlan Cobol
Pascal Compiler [Microsoft
Quick Basic 30 .
$ 92 Turbo Basic . .
103 Turbo Jumbo Pack [New Vev )
163 Turbo Pascal w8087 & 8CD
115 Turbo Prolog
99 Turbo Prolog Tooibox
89 Turbo DataBase Tool Box

Seqate 20 MG w.WD Contrctler . .
« Nb Charge for VISA and Mastercard
VISA  You Pay the Ground Shipping ~ We Pay the Arr
« Ground Shipping & Handiing $6.00
« Free Ar Apphes ONLY to orders up to 10 Ibs & Over $50
All product carries a manutacturer s warrantee All Guarantees. rebates,
nal period priviledges & promotional programs are handied by
the manutacturer only

No APO, FPO, or internatitnal orders please

Personal and Company Checks Will Delay Shipping 3 Weeks

Prices, Terms and Availability Subject to Change wirhout Notice
Add 3% for COD Orders *
All Sales Are Final

We Do Not Guarantee Machine Compatibitity

Mailing Address: 2034 West Southern Mesa, Anzona 85202
Order Line Hours: Mon-Fr 8:30 am -530 pm
Saturday .00 am -1 00 p.m
Order Processing® (602) 461-:0020 Mon-Fri 10.00 am 300 p.m




Protect Your
rivate Parts.

At Rainbow Technologies, we think protecting
software developers’ investments is very serious
business. That's why we designed the first fully
effective security solution for software running on
PCs and other computers.

Our family of virtually impenetrable Software
Sentinel hardware keys provides the highest level of
software protection the developer can get. While
remaining invisible to the end user.

Take a look.

Key Sentinel Family Features.
Prohibits unauthorized use of software © No need
for copy protection 0 Unlimited backup copies o
Virtually unbreakable o Pocketsize key o Trans-
parent operation 0 Transportable

Software

Sentinel.

O Algorithm technique
(Never a fixed response)

O Serial or parallel port version

O Minimal implementation effort

O Higher level language
interfaces included

0 100 times faster than fixed-
response devices (1ms)

O Runs under DOS and Xenix,
on IBM PC/XT/AT and
compatbles

Software
Sentinel-C.

O For developers who want to
customize or protect multiple
packages with one device

0 126 bytes of non-volatile
memory that is programmed
before shipment of software

0 We supply a unique
programming adapter for
programming the unit

O Higher level language
interfaces included

O Runs under DOS on
PC/XT/AT and compatibles

O Parallel port version only

Software
Sentinel-W.

O Designed for workstations,
supermicros and minicomputers

O Serial port only (modem-type)

O Algorithm technique

O We provide detailed interface
specifications: Developer
creates a port driver

O Interface requirements: 25 pin
DB25P or DB25S;
RS232/RS422/RS423

O Only signals used: DTR & RTS
from computer; signal ground;
DSR or optional DCD from
Software Sentinel-W or external
device. TXD, RXD, CTS, RI
passed through.

Call For Software Sentinel
Evaluation Kit Pricing.

For more information on the
Software Sentinel family, contact:

() RAINBOW
. TECHNOLOGIES. INC
17971-E Skypark Circle
Irvine, CA 92714

oraall (714) 261-0228
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BOOK REVIEWS

Token-Ring Hardware

The Token-Ring Network meets the demands of large, highly
automated organizations. For example, it can access IBM main-
frames using advanced protocols like SNA LU 6.2 for peer-to-
peer processing, and it can handle disorganized growth that re-
sults in frequent changes of PC configurations and resources.
By splitting traffic onto multiple rings, you can expand the
Token-Ring to support thousands of users.

The Token-Ring is physically a star but electrically a loop.
The book explains how the Token-Ring works, showing how
data frames are made up of data plus a token and how they circu-
late around the ring. The book goes on to describe the hardware

. and software needed to assemble the Token-Ring: network

adapter cards, the wiring concentrator (Multi Station Access
Unit or MAU), and cables and connectors. It explains how
MAUs function electrically, how they are installed, and how
they can be connected in clusters.

The topology of the Token-Ring makes it easy to attach new
PCs—they just plug in. The Token-Ring can use twisted-pair
cable, but the authors recommend premium data-grade cable.
Twisted-pair cable is subject to interference and limits the num-
ber of PCs and distances the network can support. The book
summarizes the IBM specifications for cabling and discusses in-
stallation and connections in detail. Three Token-Ring sce-
narios—a simple ring of four PCs, a larger ring of two joined
clusters, and a ring connected to a PC Network—are described
in detail.

Network Software

The Waite Group devotes three chapters to the PC LAN pro-
gram, the software that puts the PC Network or Token-Ring
Network to work. Because NETBIOS provides a standard hard-
ware interface, the PC LAN program operates the same on
either network. The program has about 20 DOS-like commands
that let you send, receive, and manage messages; share re-
sources; and restrict access to shared resources. The book intro-
duces the network commands, presenting a summary of each
with examples.

IBM’s LANs are decentralized so that computers can come
on to the network one by one. A remote program-load feature
allows stripped-down PCs to function as diskless workstations.
The PC LAN program is responsible for starting a computer on
the network. Judging by its description in PC LAN Primer, the
program is quite versatile. You can operate it through com-
mand-line parameters, a menu system, or even place it in your
AUTOEXEC.BAT file to control how your system boots up.

What I Gained from This Primer

Of the four different roles a PC can play on the LAN (server,
messenger, receiver, or redirector), the most important part of a
LAN is the server—the PC that shares its files or peripherals
with other PCs. Ideally, the server is an AT-class computer
loaded with memory. The book suggests that the network ad-
ministrator set aside an AT as a dedicated server, for networks
with more than five to eight users. It then suggests configuring
all nonservers as messengers, to provide the most desirable fea-
tures for the least overhead.

I found the chapter on installing network software to be one of
the most useful in the book. The authors have obviously been
through this arduous process many times. They discuss install-
ing the PC LAN program and configuring PCs with and without
shared resources.

A final section on installing application software gives exam-
ples for network versions of three typical programs: Microsoft
Word, dBASE III Plus, and Smartcom II. Each one of these
takes advantage of the network in different ways.

continued



Dot, Daisy and Laser:

The new family of OIympla printers with
a prestigious technological heritage.

Olympia is first in making lasting
impressions for a good reason.
For over 80 years we've been a
leading innovator in typing 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
service is as solid as ever.
The Olympia dot matrix printers

produce clean, crisp printing at

Inquiry 183

speeds from 130 CPS to 200 CPS
for awide 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'll make a good impression on
you. Then for you.

o CallU.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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PC/VI

UNIX’s VI Editor Now Available
For Your PC!

Are you being as productive as vou can be with vour
computer? An editor should be a tool. not an obstacle to getting
the job done. Increase your productivity today by choosing
PC/VI—a COMPLETE implementation of UNIX* VI version 3.9
(as provided with System V Release 2).

PC/V1 is an implementation of the most powerful and most
widely used [ull-screen editor available under the UNIX
operating system. The following is only a hint of the power
behind PC/VI:
¢ Global search or search and replace using regular expressions
o Full undo capability
e Deletions, changes and cursor positioning on character,

word. line, sentence, paragraph. section or global basis
o Editing of files larger than available memory
o Shell escapes to DOS
o Copving and moving text
e Macros and Word abbreviations
¢ Auto-indent and Showmatch
¢ MUCH. MUCH MORE!

Don't take it from us. Here's what some of our customers say:
“Just what I was looking lor!" "It's great!”, "Just like the reaf V'
“The documentation is so good 1 have already learned things
about VI that 1 never knew before.” IEEE Software.
September 1986,

PC/VIisavailable for IBM-P("sand generic MS-DOS# systems
for only $149. Included are CTAGS and SPLIT utilities.
TERMCAP function library. and an IBM PC specific version
which enhances performance by as much as TEN FOLD!

PC/TOOLS"

What makes UNIX so powerful? Sieek. Fast. and
POWERFUL utilities! UNIX gives the user not dozens. but
hundreds of tools. Now the most powerlul and popular of these
are available for vour PC! Each isa complete implementation of
the UNIX program. Open up our toolbox and find:

« BANNER « DIFFH o PASTE o SPLIT

o BFS o DIFF3 o PR « STRINGS
« CAL o GREP * RM « TAIL

« CHMOD « HEAD o SED « TR

- CUT « MAKE o SEE « TOUCH
« DIFF « Ob o SORT .« WO

All of these for only $49.00: naturally. extensive documen
tation is included!

PC/SPELL

Why settle for a spelling checker which can only compare
words against its limited dictionary database when PC/SPELL
is now available”? PC/SPELL is a complete implementation of
the UNIX spelling checker. renowned for its understanding of
the rules of English! PC/SPELL determines if a word is
correctly spelled by not only checking its database. but also by
testing such transformations as pluralization and the addition
and deletion of prelixes and suffixes. For onlv $49.00.
PC/SPELL is the first and last spelling checker vou will
ever need!

)

Buy PC/VIand PC/TOOLS now and get PC/SPELL for only
$1.00! Site licenses are available. Dealer inquiries invited. MA
residents add 5% sales tax. AMEX. MC and Visa accepted
without surcharge. Thirty day money back guarantee if not
satistied! Available in 5'4” 34" and 8* disk formats. For more
inlormation call today!

“UNIX v i trademark of AT&T. #MS DOS s a trademark of Microsolt

CUSTOM SOFTWARE SYSTEMS
PO. BOX 678 « NATICK, MA 01760
617+ 6530 2555
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BOOK REVIEWS

A Few Recommendations

I think PC LAN Primer suffers from its emphasis on IBM’s of-
ferings. Granted, IBM is important as a LAN standards setter,
but it was late to the market. Its LAN software is inadequate,
and its hardware, although solid, is not outstanding. In fact, the
introduction to LANSs and the material on programming for the
DOS 3.1 and NETBIOS standards are the only sections of the
book applicable to all LANS,

The programming chapter is a shallow orientation on pro-
gramming issues in a multiuser environment; its contents will
be obvious to experienced programmers and obscure to the rest.
And although PC LAN Primer is a highly visual book with many
clear figures and case studies, actual photographs of the LAN
hardware would have been more effective in some instances.

The book was created by committee, and it occasionally be-
trays this union with different styles, repetition of material, and
varying levels of detail. Also, PC LAN Primer is forced to dupli-
cate much of the basic information found in IBM system man-
uals. If you need a comparative guide to LANs or a reference on
programming them, you'll have to look elsewhere.

Nonetheless, PC LAN Primer is an in-depth exploration of
IBM’s two LANS. If you are evaluating a group of LANs and
collecting references for each, or if you have just bought the PC
Network or Token-Ring Network, you should consider this
book. It could be an excellent source for the technically adept
user thrust into a new role as network administrator.

Darrow Kirkpatrick (P.O. Box 376, Rosendale, NY 12472) is a
civil engineer, technical writer, and microcomputer consultant.

HOW TO LOOK IT UP ONLINE
Reviewed by Brock N. Meeks

A lfred Glossbrenner doesn’t mince words. He opens his lat-
est book, How to Look It Up Online, with: “This book is
about power.” He goes on to define power as “‘the substratum
that lies beneath . . . every other form of power: the power of
information.” I think he’s missed the point of his own book.

How 1o Look It Up Online is not so much about power, but
how to harness that power intelligently. In fact, the entire prem-
ise of the book is wrapped up in its succinct title. Glossbren-
ner’s lucid how-to style provides a much needed and concise
map through the labyrinth of the nation’s 3000 online databases.

Because this book follows much the same format as the au-
thor’s previous works, this will automatically endear him to his
fans and provide cannon fodder for critics. For example, the
book is packed with online tips, as text boxes spliced into the
main text. Each text box relates directly to what is being
discussed.

Tips range from the pragmatic: *‘Don’t be afraid to log on and
off a database several times during your search” (so you don’t
waste money “thinking online™), to the sublime: **Each day's
Wall Street Journal is assembled at the company's facility in
Chicopee, Massachusetts, and then beamed by satellite to 17
printing plants around the country.”

Trivia or Vital Facts?
The first of three parts covers the essentials of online informa-
tion gathering. Glossbrenner focuses on the major database pro-
viders, like Dialog, and delves into what is actually contained in
100 of the most informative online databases. In addition, the
book’s two appendixes cover how to move tabular information
into a spreadsheet (Lotus 1-2-3) or database (dBASE II/IIT) and
how to locate information in obscure databases.

continued



Star has ImagePower Printers for:

Bankers...

NX-10 offers flexbility and value; with
120 cps Draft mode, and 30 cps Near
Letter Qualtty, for credit and loan reports.

)

e
L Aew T W e
R | 7 e

Executives...

The Signature NB24-15 features
professional-looking Lettér Quality at 72
¢ps, with high resolution graphics.

PARIS THREE ENTERPRISES

e

Students...

Budget-minded students like the NP-I0.
Draft at 100 cps; and crisp NLQ looks
great in class.

Editors...

The ND-10 meets deadlines with a fast
180 cps Draft mode, time-saving 12.6K
buffer. Plus, crisp NLQ.

STRENS ANALYSES OF BUILDING SATERIALS

NB-15, our fastest Signature, with a
15" carriage perfect for number crunchin
and design work; 300 cps Draft, 100 ¢ps LQ.

Whether you need spreadsheets,
graphics, or word processing,
Star has an ImagePower™ Printer
to make your work, and you, look
your very best.

The 24-wire Signature Series
offers impeccable Letter Quality
print-outs, outstanding graphics,

THE |
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Accountants...

Spreadsheets fly out of the NR-15at a
Jast 240 ¢ps Draft; plus features that make
numbers look more impressive.

. J

I
¥

They're sold on the NX-15; prints
inventory reports and spreadsheets
at 120 cps Draft, or 30 ¢ps NLQ.

and terrific speed. Star’s 9-wire
models combine print quality
and speed, without squeezing
your budget.

And ever?/ Star printer features a
convenient front control panel —
placing important functions right at
your fingertips. Plus, built-in tractor

P R

_MmMiIicronics

Signature NB24-10 prints drafts at 216
cps, true Letter Quality at 72 ¢ps, for

Jaultless legal briefs.

| |

| |

| |

| |

| |

=) I=-

Il mmmmmmm == \\-
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| |
|
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and friction feed paper-handling
features are included as standard.

To find out where you can get a
Star ImagePower Printer that’s right
for you, call 1-800-447-4700.

SEQIF

I NTERS
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AT LAST: Professional
Typesetting Capability
For PC Users

With PCTEX"™ — the best-selling full
implementation of Professor Don Knuth’s

revolutionary typesetting program TgEX.
FINEST Typeset Quality Printing From:

dot matrix laser phototypesetter
o ayy e Aln
1 az1 ... G = 2
3 . - / e " dx
=1 : I -0

Am1 Amn

WIDEST Range Of Output Device Drivers:

e Epson FX. LQ e HP LaserJet*

e Toshiba e Apple LaserWriter

e Corona LP-300* e APS-5 phototypesetter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PCTEX (not copy protected) includes the following:
e QOur specially written PC TX Manual, which en-
ables you to start using TEX right away.
e Custom “macro packages” that provide formats
for letters. manuals, technical documents. ete.
e The IATEX document preparation system, a full-
featured macro package for preparing articles,
books. reports. ete.. and IATEX User’s Manual.

o AMS-TEX, developed by the Amer. Math. Society
for professional mathematical typesetting.

Site licenses, volume discounts, and interfaces to
PC Paintbrush, PC Palette. FancyFont and Fontrix
are also available.

PRICED FROM ONLY $249.00!

(Printer drivers and interfaces additional.)

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT. AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TEX, Inc.

12 Madrona Avenue, Mill Valley, CA 94941 (415) 388-8853

This ad, with space for the photograph, produced by PC TgX.
Typeset on the Epson FX80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter,

TgEX is a trademark of the American Mathematical Society. Manufac-
turers’ product names are trademarks of individual manufacturers.

BOOK REVIEWS
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Glossbrenner packs the opening section with trivia relating to
online databases, information that’s nice to know but hardly es-
sential. For example, among the trivial aspects of this section is
a drawn-out philosophical essay on why information costs too
much. It’s a splendid editorial, but the point hardly needs driv-
ing home to the people most likely to read this book: individ-
uals, small businesses, and independent researchers. The 154
pages of this section could be cut in haif. It’s curious that Gloss-
brenner would load the reader down with so much *‘nice to
know” information when one of the major threads he weaves
throughout the book is to be aware of information overload.

Another editorial addresses the Electronic Communications
Privacy Act. in which he presents a weak case against the bill:
however, during the writing of the book the bill was not law—it
is now—making his discussion gratuitous at best.

In “What to Expect from a Database Vendor,” and the three
chapters that follow, Glossbrenner lays out the nuts and bolts of
accessing information, the real “how to find it.” He includes a
checklist of items to use when considering which database ven-
dor to sign up for. Evaluation of a vendor is vital to a successful
online information search.

In “Tools and Techniques,” Glossbrenner provides a clear-
cut set of instructions necessary for tracking down online
information.

Two lists cover “The Five Rules of Search Success” and
“Twelve Steps to Online Information Retrieval.” This book
does an excellent job of describing the research you should do
prior to going online. However, to a novice searcher the process
might sound like it was developed by a *‘crazy Chinese herbal-
ist,” to quote Glossbrenner. (Step three of the “Twelve Steps,”
for example. is meditate: and he’s serious about it.)

A Dry Run
Using his own prescribed steps, Glossbrenner runs through a
sample online session to research how industrial robots are be-
ing used in automotive manufacturing. Providing screen dumps
from his actual session, Glossbrenner puts his 12 steps through
their paces. This example provides the first real glimpse of the
power and flexibility associated with online information access.
And should the entire process still seem outside your grasp,
part one ends with a discussion on how to find an information
broker—a kind of information proxy.

Profiling the Databases

The information industry’s biggest database vendors are exam-
ined in part two at length. Although the examples and explana-
tions don’t come close to describing the full capabilities of these
databases, part two does give you an excellent reference on just
what you’ll find in each of the major databases and how they
differ from each other.

But Glossbrenner first confronts international access, a big
issue in telecommunications. The seven pages dedicated to the
problems of international database access handle a confusing
subject with just the right amount of technical data and practical
application. This section could have been a chapter unto itself.

The major databases according to Glossbrenner are Dialog
(including the Knowledge Index and Dialog Business Connec-
tion); BRS/Search (including BRS/BRKTHRU and BRS/After
Dark); Mead Data Central’s Nexis, Orbit Search Service, Dow
Jones News/Retrieval Service, Vu/Text, NewsNet, and Wilson-
line. The vital information for choosing the system that best fits
your needs is detailed in depth: pricing, hours of operation, bill-
ing methods, discounts, and system characteristics.

Although Dialog is arguably the most comprehensive data-
base vendor, Glossbrenner ambles through the chapter on Dia-
log like he was taking us for a Sunday stroll through the Ether-

continued
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Software

FANCY FONT
FINAL WORD Il
HARVARD
PROFESSIONAL
PUBLISHER
MICROSOFT
WORD 3.1
MULTIMATE
MULTIMATE
ADVANTAGE-NEW
LOTUS MANUSCRIPT
OFFICE WRITER/
SPELLER 5.0
PAGEMAKER
PFS: PROF WRITE
TURBO LIGHTNING
VENTURA PUBLISHER
VOLKSWRITER 3
WORD PERFECT 4.2
WORDSTAR PRO 4.0
WORDSTAR 2000
XYWRITE |l

Database Systems

CLIPPER

DB XL

DBASE Ill PLUS-NEW
FOXBASE +
GENIFER

KMAN 2
PARADOX

PFS: PROF FILE
Q&A
QUICKSILVER

R BASE SYSTEM V
RAPIDFILE
REFLEX
REVELATION

ENABLE
FRAMEWORK II-NEW
JAVELIN

LOTUS 1-2-3

LOTUS HAL
MULTIPLAN

OPEN ACCESS I
SMART SYSTEM
SUPERCALC 4
SYMPHONY

CARBON COPY
CROSSTALK XVI
CROSSTALK MKIV
RELAY GOLD
SMARTERM (PERSOFT)
SMARTCOM I

NAUN AR SN AN

S T
SPSSIPC +
STATGRAPHICS
STATPAC GOLD-

WALONICK
SYSTAT

Lhahe

$ 415
sCall
$ 309
$109
$125
S 289
S 429
$ 319
$ 449

$119
S 99
$139
$159
sCall
$ 99

$699
$469

$399
$469

*CALL FOR SHIPPING COSTS

THE INCREDIBLE JACK2
“Electronic Workspace”

A B
an muw
WAy w

Do Wordprocessing, Spreadsheets, Database and
Graphics all on one screen at the same time.

Normally priced
ats

oV 89;95

CHARTMASTER
DIAGRAPH
DIAGRAM MASTER
FREELANCE PLUS
GEM DRAW +

from H

$209
$309
$189
$349
$189

GRAPHWRITER COMBC $349
HARVARD PRESENTATION

GRAPHICS
IN-A-VISION
MAPMASTER
MS CHART

PC 2AINTBRUSH PLUS

PICTURE PERFECT
PRODESIGN 1l
PUBLISHERS
PAINTBRUSH
SIGNMASTER
WINDOWS/DRAW

CROSSTALK XV

DBASE lil LAN PAK
KMAN 2
MULTIMATE
MULTIMATE
ADVANTAGE
REVELATION
WORD PERFECT
SERVER
WORD PERFECT
STATION

8PI

GREAT PLAINS
COMPUTER ASSOC
ONE WRITEPLUS
OPEN SYSTEMS

GEM DESKTOP
LOTUS METRO
MS WINDOWS
SIDEKICK

on all orders over $1000.00, credit card orders,

$229
$289
$219
$189
$109
$245
$159

$219
$139
$159

$399
$599
$899
$599

$729
$299

$309
$ 75

$179
$ 499
$ 399
$159
$ 409

$39
$65
$65
$59

with purchase over $1,000.

Project Management

HARVARD TOTAL

PROJECT MANAGERII $329

MICROSOFT PROJECT

PROJECT SCHEDULER
NETWORK

SUPERPROJECT PLUS

TIMELINE 2.0

Languages/Utilit

APL + V6.0

COPYWRITE

FASTBACK

LATTICE C

NORTON ADV
UTILITIES

MICROSOFT C
COMPILER

MACE UTILITIES

MS FORTRAN 4.0

1DIR +

QUICK BASIC

TURBO BASIC

TURBOC

TURBO PASCAL

TURBO PROLOG

XENIX

Prodt
ORG +
INTERACTIVE
EASYFLOW
SMARTNOTES
VP EXPERT
EUREIKA
SIDEWAYS

Hardware*

AST PREMIUM 286
WYSE 286 PC

$249

$379
$319
$259

$ 369
$ 45
S 89
$ 219

$Calt
$Call

PANASONIC BUSINESS

PARTNER
TOSHIBA 3100/1100

$Call
$Call

Monitors

AMDEK 310A

AMDEK 410A

AMDEK 6001722
AMDEK 1280

NEC MULTISYNC
PRINCETON HX-12
PRINCETON MAX-12E
PRINCETON HX-12E
SONY MULTISCAN

Display Boards
ATIEGAWONDER +
HERCULES GRAPHICS
CARD PLUS
HERCULES COLOR
CARD
NEC GB1
PARADISE AUTO
SWITCH EGA 480
QUADEGA PROSYNC
QUADRAM EGA +
TSENG EVA 480
VIDEO 7 VEGA DELUXE

Modems

HAYES 1200

HAYES 12008
HAYES 2400

HAYES 24008
MIGENT POCKET
TRANSET 1000
USROBOTICS 1200
US ROBOTICS 12008
US ROBOTICS 24008
VENTEL 2400
VENTEL 24008
WATSON

AST 521111 +
FORTE PJ

IRMA

SMART ALEC 5251

$149

$ 169
$409/519
$ 779

$579
$439
$163
$529
$699

$279
$189

$159
$409

$359
$339
$289
$389
$399

$379
$359
$579
$529
$159
$279
$139
$109
$189
$409
$409
$339

$ 629
$775
$725
$ 589

Multifunction Boards

AST ADVANTAGE
{128K)

AST 6 PAK PLUS (64K)

AST HO MINHII

AST PREMIUM

AST RAMPAGE PC

AST RAMPAGE AT

INBOARD 386AT

INTEL ABOVEBOARD

ORCHID 386

PC TURBO 286 (1MB)

PC TINY TURBO 286

QUADBOARD (0K)

PrintersiPlotters
EPSON EX-1000
EPSON FX-86E
EPSON FX-286E
EPSON LQ-1000
HP 7475A

HP LASERJETIt
NEC 3550
OKIDATA 192 +
OKIDATA 193 +
OKIDATA 292
OKIDATA 293
TOSHIBA P321
TOSHIBA P34 E
TOSHIBA P351

MODEL 2

Muatrt Starage Backug
IOMEGA 20+ 20
WIINTFC
{RWIN 120D 20MB
INT $ 469
IRWIN 145AT 40MB
INT $ 579
IRWIN 445 AT INT $ 679
MOUNTAIN
BERNOULLI 20 $1589
PLUSHARDCARD20MB § 675
PRIAM 42MB AT $ 799
PRIAM 60MB AT $1099
SEAGATE 225 WIINT $ 349
SEAGATE ST238 W/INT  § 389
SYSGEN SMART IMAGE
60MB (INT)
TALLGRASS
TECMAR QIC-60AT TBU
(INT)

Net k

ARCNET

ASTPC NET
NOVELL

ORCHID PC NET
Input Devic
KEYTRONICS 5151
KEYTRONICS 5153
MICROSOFT MOUSE
PC MOUSE/PAINT +

$2599

$ 619
$ Call

$1199

$Call
$Call
$Cali
$Call

$169
$299
$129
$109

A 5

CURTIS RUBY
DATASHIELD S-100 $ 69
GILTRONIX SWITCHES $Call
LOGICAL CONNECTION § 329
MASTERPIECE PLUS $129
MICROFAZER ! $ 269
256K RAM SET $ 39
8087 MATH CHIP $ 119
80287 MATH CHIP $189

$ 59

and prepaid orders
400 3% » Cash M O or bank chech only
Prepan perso ompany CHeCh  dllow T weess.
* No sa'es lax ders shipped wut t NY State » Shipping via UPS suflate
200 $3 00 per wem UPS Blue - ado $8 00 per item o Ail returns requireprigh
/ athonzaton » Pries subect fo change cai o latest prices p

Hf

P.0. Box 729, Brooklyn, NY 1230
TELEX: 421047 ATLN UI
FAX: 718-972-8346




Inquiry 310 for End-Users. Inquiry 311 for DEALERS ONLY.

ﬁixpansion Chassis/Tape Back-up

, oov: - I
: N . o
1 -

Specification

BOOK REVIEWS

T [ | Vo e | s | cotatiaier | rice
M-1°* 0 1 50 I0x15x6.5 $139
M-2 3 3 100 42x25x% 16 $299
M3 5 3 100 39x30x15 $239
M-4 12 2 100 40x49x 14 $299
M-5 0 2 45 I9x18x15 $149
M-6 0 1 50 26.5x18x13.5| $169
M-7 5 2 100 38.5x30x13.5| $299
M-8 0 2 45 39.5x 18x13.5| $149
M-9 2 40 38.5x49x9 $249
M-10 8 4 135 43x49x 14 $239

* Extra space for a stand alone controlier
EXT and RCV Adapiters {Intertacing Computer & Chassis With Slots)...$149
Tape Back-up (With Controller & Cable)....$499

ORDER TOLL FREE: (800) 826-0267
In California Call (408) 434-0877
SOURCE ELECTRONICS CORP.
2380 Qume Drive, Suite E
San Jose, CA 95131
Telex: 279366 Fax: (408) 434-0539

KILA SYSTEMS
PRESENTS

The Dashboard

* 16 BIT CMOS MICRO
PROCESSOR

* RUNS MS-DOS

¢ COMPACT, LOW
POWER

¢ EXPANDABLE

* NORTON S1=4.4

¢ SCSI, FLOPPY,

PRINTER, PORTS
AVAILABLE

MULTI-FU

* 512 KB DYNAMIC RAM-EXPANDS
TO IMEG

* UP TO 128K BYTES EPROM

® 3 SERIAL PORTS—RS232

® BUS INTERFACE DRIVES PC COMPATIBLE
BOARDS

* PIGGYBACK BOARDS FOR ADDITIONAL
PERIPHERALS VIA EXPANSION
CONNECTOR

* CBIOS RUNS MS-DOS

* RUNS MOST IBM PC APPLICATIONS
PROGRAMS

* LOW POWER CONSUMPTION

® SMALL SIZE 3.9" x 7.75"

KILA SYSTEMS INC. 255 TAYLOR BLVD. MILLBRAE, CA 94030

800-458-5596
INSIDE CA.
415-692-1448
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net. Some 36 pages are written on Dialog; the other major
databases are lucky to get 16 pages of copy and some get con-
siderably less.

Much to the book’s credit, search procedures and concepts
are well-written and backed up with real downloads. From
forming a question, to planning the search strategy, to gathering
all the required information, Glossbrenner’s methods are easy
to follow and, more important, easy to duplicate.

The Information in the Databases

Since information is the link that ties this book together, it is
only fitting that Glossbrenner devotes the last section to the ac-
tual information contained in individual databases. He groups
databases into broad categories like magazines, news media, ac-
cess (directories of people, places, and organizations), invest-
ment and competitive intelligence, and more. Each category
comprises a separate chapter. In each chapter, sample printouts
show what results to expect when searching online. Such sam-
ples show you whether the databases contain full-text articies,
abstracts, or tabular statistics.

But it is the chapter entitled “Investment and Competitive In-
telligence™ that is worth the price of the book alone, in my opin-
ion. In 40+ pages, Glossbrenner weaves an online-information
trail worthy of a spy novel. The question he poses (and ultimate-
ly answers) is: “Imagine you’re a manufacturer and that one of
your products is a line of coin rolls that you supply to banks in a
three-state area. One day it dawns on you that there are a lot of
men out there who hate to carry around loose change and thus
routinely empty their pockets into 2 Mason jar when they come
home each evening. But that only postpones the problem. Ulti-
mately someone must still count the change and laboriously
pack it into one of your rolls before redeeming it for folding
money at the bank . . . . Why not put automatic counting and
rolling machines in bank lobbies? They could use your paper
rolls and the banks could offer them as either a free convenience
or on a vending machine basis. "

Quite a scenario. Following a simple, but thorough, search
strategy, Glossbrenner unravels the mystery: What's the mar-
ket? Is anyone else doing this? Any investment studies done on
the subject? The whole time he’s showing you these steps, the
louder message is: Anyone can do this.

Glossbrenner includes a valuable tutorial on sales and mar-
keting intelligence gathering. (To catch up on your senator’s
performance, check out the “Washington Watch™ chapter.) As
before, each chapter is packed with search strategies and
examples.

Putting Information to Work
For anyone who has owned a modem for more than a few weeks,
this book belongs within arm’s reach. Even though most of us
will never have an occasion to do a full analytical marketing
study on the market-share probability of IBM’s next computer
(although using the techniques outlined in this book, you could
make a good run at such a report), How to Look It Up Online is
indispensable for ferreting out online information.

Glossbrenner’s book demystifies online information access,
a task formerly relegated strictly to library science majors and
information brokers. He proves that anyone can handle the task.
More important, he also shows how those tasks can be accom-
plished.

Using the guidelines set up in this book, you'll learn what
power really is: turning raw data into information that ultimately
increases your knowledge base. m

Brock N. Meeks (c/o BYTE, One Phoenix Mill Lane, Peterbor-
ough, NH 03458) is a freelance journalist who writes about
high technology.



Gold Hill delivers
GoldWorks.

_ Now you can build and deliver
serious expert systems on advanced PCs.

GoldWorks changes the
economics of
expert system building.

GoldWorks, formerly code-named
Acorn, is designed for professional soft-
ware developers who need to build
serious expert systems and integrate
them with conventional applications
running on 286- and 386-based PCs.

It combines the best features of high-

end expert system tools with the ability —S-—G_—_—_

to develop and deliver expert systems
inexpensively, on advanced PCs.

Menu Interface

Developers
Interface

Golden Common LISP

GoldWorks 15 the most cemprehensive expert sysiem tool available
for advanced PCs

Works like a shell.

With the easy-to-use menu interface,
you can prototype and build expert
system applications quickly, without
knowing the underlying programming
environment. The GoldWorks tutorial,
San Marco LISP Explorer® tutorial, on-
line help system and example applica-
tions help you get started quickly.

Works like a toolkit.

You can access the underlying pro-
gramming environment to extend and
customize the system for vour specific

applications. And address up to 15 MB of

extended memory on the PC AT (more
on 386-based PCs).

Works like expert system
tools available on high-end
workstations . . . at a fraction
of the cost.

You get frames with multiple inheri-
tance for flexible knowledge represen-
tation. Rules supporting integrated
tforward and backward chaining for
powerful inferencing. Object program-
ming to develop modular applications.
Plus advanced features ta control the
inferencing process. All on the PC you
already use.

Works to develop and

deliver your expert systems.
GoldWorks is the only tool that

lets you build and deliver serious ex-

pert systems on your PC AT, COMPAQ

DESKPRO 386 or Gold Hill’s 386

LISP System.

Works to integrate expert
systems with conventional PC
applications.

You can integrate expert system
applications with dBASE III and Lotus
1-2-3 ... integrate C routines and
libraries . . . build and deliver expert
systems in network environments.

Works the way you want
an expert system builder
to work.

GoldWorks sets the standard by
which all expert system tools will be
compared. Extensively field-tested by
developers in dozens of major corpora-
tions, GoldWorks is backed by Gold
Hill’s comprehensive customer support,
training and consulting programs.

Now, see the functionality
and power of GoldWorks for
yourself!

Order our unique Demonstration Kit,
including full color video preview and
complete User’s Guide. It’s only $49
postpaid, applicable as a credit toward
your GoldWorks purchase. To order,
call toll-free:

1-800-242-5477.
In Mass., call (617) 492-2071.

GoldWorks from Gold Hill.
The expert in Al on PCs.
Gold Hill Computers, Inc.

163 Harvard Street
Cambridge, MA 02139

GOLDHILL

© Copynght 1987, Gold Hill Computcers. Inc Goid Hill. GoldWorks, GCLISP and 386 LISP System are trademarks of Gold Hill Computers, Inc San Marco LISP Explorer is a registered trademark of San Marco Associates. Lotus is a registered trademark

and 1:2:3 15 2 trademark of Latus Development Corporauon. dBASE 1s a trademark of Ashiton-Tate [BM and 1BM PC-AT are regy! of Gonal Business Machines Corporation. Intel1s a registered trademark and 80386 15 3 trademark
of Inted Corporation. COMPAQ and DESKPRUO 330 are trademarks of COMPsQ Computer Corporation
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As your introduction to

The Library of Computer and Information Sciences

Take any 3 books

(Publishers’ prices shown)

DATA COMMUNICATIONS

RS-232
SIMPLIFIED

P
' Data Communications,
Networks and Systems

T £, e

Digital
Communications

FYRIY W PUTMAN

+42533-2 $60.00 “RO65-2 $48.00 4220682 34495 4324 $1995 41047-2 $3995
(counts as 2 choices) (counts as 2 choices) (counts as 2 choices) (softbound) (counts as 2 choices)
COMPUTER SCIENCE PROFESSIONAL TOOLS OPERATING SYSTEMS
ARE -

i gg:vrn‘:unv |

L %

{ ° i

1 e ® v &

§ PO I t .

o o &% o Mm‘
h , et

5 6600+-2 £3695 32269 $2295
32486-2 $3895 5|1 77620 $2500 53920 $1495 69930 $2800 . e
(counts as 2 choices) 916+ $299 (softbound) comhbound) oftbound) (counts as 2 choices) (softbound)
V ge—— b T
e BECOMING-A
% Written | AT
| == ! Communications TEI:HWCAL Y.
: | or LEADER :
. MIS/DP T, s
4 | Professsional SOLVNG AP 'wM s TheUNIX System
| e %AN%ERG s UsersManual
L]
£ . KEN'ORR :
o
B i | 3o - : 2
. \
35700 $28.50 =
40107 $£2250 39763 $2695 88018 $2295 -
' ) 63250 $2495 85379 $2995
(softbound) {combbound)

ARTIFICIAL INTELLIGENCE & ROBOTICS

THE ELEMENTS

——THE

et UNIX
PROGRAMMING
ENVIRONMENT |
[t i
»
&=
85375 £2695
67116 $2750 67109 $2750 4417 7-2 $3595 79139 $1995 34137-2 $4995
(counts s 2 choices) (counts as 2 choices)
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for only $1.00

You simply agree to buy 3 more books—at handsome discounts—within the next 12 months.

Values

o
each Uy®

$1995

und)

$2667 70680
und) (softbound)

68430

(sof

37206

(softbo

$2295 85757
(sof

APl
DEBUG

An

$2195 34134-2

(softbound)

PROGRAMMING
= RN
' PROGRAMMERS G I

THE PROFLLIENT I | VARIATIONS IN C !]*%))('}l\';”{

- C 1

QA |
wwl«wom—n‘lm .i
\

tbound)

LICATION

(counts as 2 choices)

Mken brnbas
PROBLEM
| SOLVER [

for the M PC XT A AT B

[BM PC

GBASE I PLUS

60 $2195 0725
(softbound)

$1995 322 $2195 39762
)

(softbound (softbor

GING

$1995 85945-2 $3295 39042
(counts as 2 cboices)

$2495

$3995 37990 4
(softbound)

(softbound)

$4295 41612
(counts as 2 choices)

32259-2 $35.00 41618-2
(counts as 2 choices) (counts s 2 choices)

$3695 70106-2

(softbound)

SOFTWARE DEVELOPMENT

$34.50 82840 $1695

$2495 69940-2

(counts as 2 choices)

41254
(softbound)

$29.50
(softbound)

4 Good Reasons to Join

1. The Finest Books. Of the hundreds of books submitted to us each year, only
the very finest are selected and offered. Moreover, our books are always of
equal quality to publishers' editions, never economy editions.

2. Big Savings. In addition to getting 3 books for only $1.00 each when you
join, you keep saving substantially, up to 30% and occasionally even more. (For
example, your total savings as a trial member—including this introductory
offer—can easily be over 50%. That's like getting every other book free!)

3. Bonus Books. Also, you will immediately become eligible to participate in
our Bonus Book Plan, with savings of up to 65% off the publishers’ prices.

4. Convenient Service. At 3-4 week intervals (16 times per year), you will
receive the Library of Computer and Information Sciences News, describing the

Main Selection and Alternate Selections, together with a dated reply card. If
you want the Main Selection, do nothing, and it will be sent to you automatical-
ly. If you prefer another selection, or no book at all, simply indicate your choice
on the card and return it by the date specified. You will have at least 10 days to
decide. If, because of late mail delivery of the News, you should receive a book
you do not want, we guarantee return postage.

If reply card is missing, please write to The Library of Computer and Informa-
tion Sciences, Dept. 7-DU3, Riverside, NJ, 08075, for membership information
and an application.

Byte 7/87
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USE THE BRAINS YOUR IBM
WASN'T BORN WITH.

Right at your fingertips in
CompuServe’s IBM" Forums.

Our IBM Forums involve thousands
of users worldwide who will show
you just how easy it is to get the most
from your IBM and IBM compatibles.

The IBM New Users Forum lets
you ask basic questions of PC
experts. The IBM Junior Forum
is perfect for PCjr* users. Trade tips
with other IBM PC and AT users in
the IBM Software Forum. Ask
questions and get answers directly
from the manufacturers in the PC
Vendor Support Forum. And if you're
looking for a PC Bulletin Board, visit
the IBM Communications Forum.
Or try the IBM Hardware Forum for
discussions on hardware topics
and product updates.

Easy access to free software,
including free uploads.

You can easily download first-rate, commercial software and shareware.

98 BYTE * JULY 1987

non-commercial software and utility
programs. Upload your own pro-
grams free of connect time charges.
And take advantage of CompuServe’s
inexpensive weeknight and weekend
rates, when forums are most active
and standard online charges are

just 10¢ a minute. You can go online
in most areas with a local phone call.
Plus, you'll receive a $25.00
Introductory Usage Credit when

you purchase your CompuServe
Subscription Kit.

Information you just can’t find
anywhere else.

Use the Forum Message Board
to send and receive electronic mes-
sages. Join ongoing, real-time
discussions in a Forum Conference.
Communicate with industry experts,
including the programmers who
write your favorite programs. Search
Forum Data Libraries for non-

Enjoy other useful services too,
like electronic editions of popular
computer magazines.

All you need is your IBM computer
or IBM compatible computer (or
almost any other personal computer)
and a modem.

To buy your Subscription Kit,
see your nearest computer dealer.
Suggested retail price is $39.95.
To receive our free brochure, or to
order direct, call 800-848-8199 (in
Ohio and Canada, call 614-457-0802).
If you're already a CompuServe
subscriber, type GO IBMNET (the
IBM Users Network) at any ! prompt
to see what you've been missing.

CompuServe:

information Services, PO. Box 20212
5000 Arlington Centre Bivd., Columbus, Ohio 43220

800-848-8199

In Ohio, call 614-457-0802
An H&R Block Company

Inquiry 53
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Features

The New Generation:

High-Tech Horsepower ...................

by the BYTE Editorial Staff

Ciarcia’s Circuit Cellar:
Using the ImageWise Video Digitizer,

Part 1: Image Processing ..................

by Steve Ciarcia
Programming Insight:

Complex Mathin Pascal..................

by David Gedeon

Map Storage on CD-ROM ...............

by Donald F. Cooke
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Announcing the first second-

generation 80386 systems.
Starting at $1990.

Last year, Advanced Logic
Research introduced the first
80386 systems. Now we're
introducing the ALR 386/2!"
the second generation.

Until now, if you wanted three times
the speed of an AT you paid about three
times the price of an AT. Now Advanced
Logic Research announces second-genera-
tion 386 systems—designed to do to the
price barrier what our first
generation did to the -
performance barrier. -8
Annihilate it.

Starting at $1990,
ALR's toually new 386/2 M
systems couple the
power of 32-bit processing with true 32-
bit memory. Even the system and graphics
BIOS are implemented in a 32-bit
architecture. That simply means your
applications will run faster on a 386/2
than any other available
computer. And ALR 386/2
systems let you use all the
ROM BIOS  peripherals, graphics,
enhancements and applica-

tions developed for the most
widely adopted computer operating en-
vironment in history.

Which makes you wonder why others
want thousands more for less flexible,
first-generation 386 systems.

sl -

How to run circles around the
competition.

Sure, Compaq and 1BM use
the fastest available hard

M Advanced Logic [ g
Research R
Compaq

B M

disks and controllers with 1:1 interleaving,
just like Advanced Logic Research. But
they don't buffer a full 17-sector hard disk
track, settling for sector by sector buffering.
Our way makes the fastest even faster
where it counts— in the real world.

And with up to 2 MB of RAM on the
motherboard, you get flexibility with
your power.

Naturally the raw speed of the 80386
means the 386/2 series make great EGA
graphic workstations
for CAD/CAM. Or
choose enhanced
EGA™ or GA 786™
graphics from ALR
and a variety of = :
sources and get the -_
most advanced resolutions available.

You can even run up to nine applica-
tions at once. Without memory limitations.

Because all enhanced ALR systems
include the bestselling multitasking soft-
ware Desqview}™ as well as QEMM]™ an

EMS management utility.

e -~
ORREY vt MR ok
The 386/2 series makes the Y,

best use of floor or desk space.

Speed to burn. Without having
money to burn.

Read the reviews and compare the 386/2
to the others. Then compare more. If
you find more power, flexibility and quality
somewhere else, buy somewhere else.
You won't find a more competitive price
anywhere else—the ALR 386/2 Model 10
delivers 80386 power and 1 MB of RAM
for $1990 and includes a 1.2 MB floppy disk
drive and controller. Models with hard
disk storage to 130 MB and included
EMS and multitasking software
reaffirm ALR’s ability to define
leading edge performance. At
leading edge prices.

Specifications, configurations and prices subject to « hange without notice. Copyright 1987 Advanced Logic Research. All rights reserved.

386/2 and GA 786 are trademarks of Advanced Logic Rescarch, [nc. AT 2

of

Machines Corp. Desqview a trademark of Quarterdeck Office Systems. Phoenix a

A full range of high-performance
communications, memory and storage
enhancements are available from ALR.

I Advanced
Logic
Research
$4389

B 18Mm
$6995

Compaq
$7094

The ALR 386/2 Model 40 with EGA adapter is
similar to the 1BM Model 80-041 and Compaq
Deskpro 386 Model 40 with EGA adapter. Except
Sfor alower price and twice their standard RAM.

Advanced Logic Research.
Faster, first.

Advanced Logic Research got its start
designing high-performance microcom-
puters for customers that demanded
more power than they could get off the
shelf. We designed one of the first IBM
PC-compatibles. Developed the enhanced
performance AT-compatible PC Maga-
zine called “...the most judicious
choice...” And introduced the first 386
system, which PC Tech Journal said
“...brings up-to-date technology to
affordable 386 systems’’

Our complete line of performance XT
and AT-compatible systems offers the
advanced technology of one of the world’s
most experienced PC design teams and a
growing international network of ALR
dealers chosen for their ability to deliver
full service and support. Simply more,
for less.

Call Advanced Logic Research today for
the name of your local ALR dealer. And
discover the price of power isn't as high
as it used to be.

N\

Advanced Logic Research, Inc.

10 Chrysler, Irvine, CA 92718 (714) 581-6770

FAX: (714) 581-9240 TELEX: 5106014525,

Answer back Advanced Logic

From Asia or Europe call ALR/Wearnes Technology
Phone: (65) 2592521 TELEX: RS38113WRNTEC

k of Phoenix Tec » Lad

Inquiry § for End-Users, Inquiry 6 for DEALERS ONLY.



THI

NEW

GENERATION

by the BYTE Editorial staff

High-Tech Horsepower

Benchmarking the computational speed and power of the Intel 80386

and Motorola 68020 microprocessors

hen you’re comparing

the basic performance of
W automobiles, it's conve-

nient to look at two mea-

surements: How long
does the car take to go from 0 to 60 mph,
and what is its top speed? Of course,
these measures of performance won't tell
you much about the overall quality of a
car, but they will let you place the vehicle
in a general class: slow, fast, or faster.

In a similar way, computational bench-
marks such as Dhrystones and Sieves—
while not telling the whole story by them-
selves—can give you a common ground
to compare different microprocessors
and system architectures.

That’s why, from time to time and
under the collective heading of The New
Generation, we’ll present articles that an-
alyze the computational performance of
the major 32-bit processors (the Intel
80386 and the Motorola 68020) and the
machines that use them. By measuring
the actual (as opposed to the projected)
performance of these systems, our tests
will shed light on the conflicting claims
made by the chip vendors as well as help
you decide which machines to buy.

In addition to the 32-bit-specific arti-
cles in the Features section, we're adding
32-bit coverage to the Best of BIX, start-
ing this month. It will include the best
discussions from the BYTE Information
Exchange as developers and users of
80386 and 68020 hardware and software
share insights on current and future prod-
ucts, trends, and standards.

We’ll also have major coverage of
other items of importance in the world of
32-bit microcomputing. Next month, for
example, we plan to present the first inde-
pendent, in-depth electrical analysis of
the Micro Channel bus found in IBM’s
PS/2 Models 50, 60, and 80. The analy-
sis is being performed by Steve Ciarcia

Illustration by Maciek Albrecht.
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and his Circuit Cellar staff.

This month, we begin our coverage
with a look at the performance of the
Compaq Deskpro 386 and a Macintosh
SE equipped with a 68020 add-in board.

A Can of Worms

It’s important to note that our bench-
marks test whole systems: complete,
functioning machines using standard
compilers. As in everyday applications,
secondary factors such as disk I/0, mem-
ory-access times, bus architectures, and
compiler differences influence our
benchmarks.

We used the same source code to pro-
duce the executable code for both the
68020 and 80386 benchmarks. While it’s
possible to tweak a benchmark to im-
prove its performance on a given proces-
sor (for example, using more register
variables on a processor with a large reg-
ister set), we've made no attempt to
squeeze maximum performance from
each processor. Instead, we’ve measured
their relative performance using as uni-
form a yardstick as possible.

Finally, you’ll notice that we’ve made

m:fﬁm"""’, 2T ITT I TTT 7R T 7 T 77

no attempt to quantify the performance of
the processors in terms of millions of in-
structions per second (MIPS). We don’t
think a comparison between Intel 80386
instructions and Motorola 68020 instruc-
tions would be valid. If both CPUs pro-
cess 2 million instructions in 1 second but
the first is 75 percent of the way through a
problem while the second is only 40 per-
cent finished with its code, then their per-
formance is not equal.

The Benchmarks
Listings 1 through S provide the source
code for five of our six benchmarks. Be-
cause of its length, we’re not printing the
Dhrystone benchmark listing. (All the
listings, including Dhrystone, are avail-
able on BIX, BYTEnet, on disk, and in
print. See the insert card following page
224 for details.) We chose these six
benchmarks for two reasons: They are
well known and widely used, providing a
historical frame of reference, and they
test a variety of computational functions.
The Fibonacci test computes the first
24 numbers in the Fibonacci sequence (1,
continued
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Order our $20 Interactive Demo Disk.
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Clock rates do not
tell the whole story
on computational
throughput, however.
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2,3,5,8,13,...)and repeats the pro-
cess for 100 iterations. The Float bench-
mark performs 14 double-precision
multiplications and divisions (7 of each)
and repeats the process 10,000 times.
The Sieve finds 1899 primes using the
Sieve of Eratosthenes algorithm. The
Sort test performs the Quicksort algo-
rithm 100 times on an array of 1000 long
integers. Savage is a floating-point test
using a nested sequence of trigonometric
and transcendental functions in a loop of
25,000 iterations. Dhrystone is a general-
purpose benchmark testing processor
speed except floating-point operations.

Tables 1 and 2 summarize the findings
of our benchmarks. The Compaq Desk-
pro 386 and the Macintosh SE (equipped
with a HyperCharger 68020) were both
driven at 16 MHz and their accompany-
ing FPUs were driven at 8 MHz. There-
fore, direct comparisons of the results
seem justified. However, as we'll discuss
later, direct comparisons can be mislead-
ing, so the results must be interpreted
with caution.

Benchmarking the 386

To test the computational abilities of the
80386, we used a Deskpro 386 with an
80287 numeric coprocessor, 1 megabyte
of RAM, a 1.2-megabyte floppy disk
drive, a 360K-byte floppy disk drive, a
40-megabyte hard disk, and a 40-mega-
byte tape backup. The system had a Com-
paq enhanced color graphics board and a
Compagq color monitor.

Clock rates do not tell the whole story
on computation throughput, however.
The processor must also have quick ac-
cess to memory. According to the Desk-
pro 386 Technical Reference Guide, the
system operates with less than one wait
state for memory accesses. The figure is
imprecise because it depends on the type
of memory access involved. Paged ac-
cesses require zero wait states, and non-
paged accesses, two. (A paged access is
one in which the row address of the mem-
ory device remains constant and only the
column address changes. On the Deskpro
386, the page size is 2048 bytes.) On the
average, 60 percent of the memory ac-
cesses occur in page mode, hence the fig-
ure of “less than one wait state.”

All the benchmark tests were compiled
to native 80386 code using MetaWare's
High C version 1.3. The object programs
were then linked using Phar Lap Soft-
ware’s 386/Link version 1.1 and run with
its RUN386 version 1.1. RUN386 is a
utility that allows applications to run in

continued

Listing 1: Fibonacci test.

main()

{
int i;
unsigned value, fib();

printf("%d iterations:

for (1 =1; 1<= NTIMES; i++)
value = f1b(NUMBER) ;

exit(0);
s

unsigned fidb(x)
int x;
{
if (x>2)
return (fib(x - 1) + fib(x-2));
else
return (1);
}

", NTIMES);

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

/ * compute Fibonacci value ¥ /

printf("Fibonacci(%d) = %u. \ n", NUMBER, value);

/ * compute Fibonacci number recursively * /




R -
2\ :‘ ™
s AR
FOR OUR
REWARDY. e
& - L
a FREE demo diskette G,
Featuring Our Full Line of Products "'( COLOR
SIMPLY SEND A BRIEF, WRITTEN REQUEST FOR INFORMATION g \
ABOUT ANY WENDIN PRODUCT TO:
Wendin, Inc. P.O. Box 3888 Spokane, WA 99220-3888 A S A L ES
We will send you an exciting product line catalog and a FREE demo diskette, / y.
compliments of Syncom Technologies and Wendin, Inc. Phone (509) 624-8088. J' AT A L O G
pLA I INUM SERIES .. |
FLEXIBLE DISKETTES ‘ _

Only one computer diskette ready to work for you.
is platinum perfect, only one For the best in data
gives your computer the protection, award your computer
confidence to store all your PLATINUM SERIES diskettes.
critical data.

PLATINUM SERIES Fram the World of

computer diskettes are certified ﬂncom
100% error-free; all the bits are
WENDIN PRODUCTS ARE ON EVERYONE’S “WANTED”’ LIST!!

(® WENDIN-DOS — A multiuser, multitasking MS-DOS Replacement Operating System. Features File Locking ard
File Permissions, and addresses Extended Memory. The Operating System of the Future.
(® WENDIN-DOS APPLICATION DEVELOPER’S KIT — Wendin’s New Interface for Application Developers.

(® PCVMS — The Personal Operating System for Applications Programmers PR T
(® PCNX — The Personal Operating System for Systems Programmers AIhLETAﬁ)_DF%CR -
(® XTC — The Ultimate Programmer’s Editor

(® OST — Your Gateway to a Better Personal Operating System $9 900

DEALER INQUIRIES WELCOME

Foreign orders inquire about shlppmg
Domestic orders add $5 00/1stitem. 31 00 each

T 4 adaditional item for shipping. handling, and
o insurance We accept Visa/MC. Amencan
9 ORDER HOTLINE ' Express. COD. ang Bank Dratts drawn on
(509) 624-8088 | Us
75 & Washington residents add 7 8% saies tax
f (MON.-FRI., 8-5 PACIFIC TIME)

W - — _— e — — E ‘y c"i . Wendin and XTC are regslewg lradema;:s of
rkin nd th r i A s wendin, Inc. PCNX, PCVMS, Operating System
orking beyond the horizon to develop the operating systems of tomorrow | ’ B i O o 2 inaGy srom WendhiDOS
and Wendin-DOS Application Developers Kit are
BOX 3888 SPOKANE, WA 99220-3888 . : i ECemalkSOGERTRAING
l“(ll"r.‘ 289 for End-Users. MS s a trademark of Microsott

© Copyright 1987 Wendin. Inc.  (509) 624-3088 Inquiry 290 for DEALERS ONLY.



HIGH-TECH HORSEPOWER

DISC DATA MANAGER:

For people WhO need Listing 2: Float test.

/ * simple benchmark for testing floating-point speed
of C 1ibraries; does repeated multiplications and

q lot of storage now. .. oF Ubcurtas; doca repostad multipLicationd st

looping time insignificant * /

Introducing the DISC DATA MANAGER™ O T Tt SR
from Seagate. The high-capacity storage subsystem #define CONST2 i.7839032E4
that expands module by module to meet your #define COUNT 10000
changing needs.

Since you choose the capacity, you never pay for main()
more storage than you need. Yet, affordable growth Lo -
is there when you need it. ig: il,e 8 0y G5

The DISC DATA MANAGER is a SCSI sub- ’
system that provides compatible storage for many a = CONSTL;
environments. Including PC-DOS* and Novell’s b = CONST2;
popular Advanc&'] Netware’f for (i = 0; 1< COUNT; ++i)

As your needs for storage sharing increase, the {

DISC DATA MANAGER can be converted into R
the LAN DATA MANAGER?, a high-performance, cea¥b;
[BM*compatible file server. c=c / a;
But this is just half the story. c=ak*b;
c=c / a;
c=a¥b;
c=c / a;
c=a*b;
c=c / a;
c=a¥*b;
c=c / 8;
c=a¥b;
c=c / a;

printf ("Done \ n");

}

Listing 3: Sieve of Eratosthenes.
/¥

Eratosthenes Sieve Prime-Number Program from BYTE
January 1983

*x/

#define TRUE 1
#define FALSE 0
#define size 8190

char flags [size +1];
main()

{

int i, prime, k, count, iter;

printf ("100 iterations \ n");

for (iter = 1; iter <= 100; iter++) /¥ do program
100 times ¥ /

{

count = 0; / ¥ prime counter ¥ /

for (1=0; 1<=size; i++) / * set all flags true ¥ /
flags [1] = TRUE;

for (i=0; 1<=size; i++)

{

if (flags [1]) / * found a prime ¥ /

prime=1+1i+3; / * twice index + 3 % /
/* printf (" \n%d", prime); ¥/

&P seagate
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for (k = i + prime; k<= size;
k+= prime)

flags [k] = FALSE;
count++;

}

/ ¥killallmultiple * /
/ * primes found * /

}

printf ("%d primes. \ n", count); /¥ primes found on
100th pass ¥ /
}

Listing 4: Quicksort test.
/¥

sorting benchmark - calls rardomly the number of
times specified by MAXNUM to create an array of long
integers, then does a quicksort on the array of
longs. The program does this for the number of times
specified by COUNT.

LY/

#define MAXNUM 1000

#define COUNT 100

#define MODULUS ((long) 0x20000)
#define C 13849L

#define A 25173L

long seed = 7L;

long random();

long buffer [MAXNUM] = {0};

main()

inti, j;
long temp;
/¥
#include "startup.c"
x/
printf ("Filling array and sorting %d times \ n",
COUNT) ;
for (1 =0; 1 < COUNT; ++1) {
for (J = 0; J < MAXNUM; ++J) {
temp = random (MODULUS);
if (temp< OL)
temp = (-temp);
buffer[j] = temp;

printf ("Buffer full, iteration %d\ n", 1);
quick (0, MAXNUM - 1, buffer);
}

/*
#include "done.c"
L
}
quick (lo, hi, base)
int lo, hi;
long base [];

int i, j;
long pivot, temp;

if (lo< hi)

for (1 =10, J = hi-1, pivot = base [hi]; 1< J; )

continued

...and a lot more
n the future.

With the DISC DATA MANAGER, you can add
more disc drives as your need for storage grows.
Adding one or more drives gives you a capacity range
from 160 MB to over 1 gigabyte.

Using multiple drives, you can perform
overlapping operations. Or back up important files
on separate drives. There’s even an optional 40 MB
tape drive for archival storage.

Best of all, the DISC DATA MANAGER is
made by Seagate, the people who have built reliable
performance into more than 6 million 5%4" hard
disc drives.

For more information on the storage subsystem

that grows with you, call us. 800-468-DISC. In
California, 800-468-DISK. Ask for Tim.

DISC DATA MANAGER

and LAN DATA MANAGER
are trademarks of Seagate
Technology. IBM and PC.DOS
are regstered trademarks of
intemational Business
Machines Corporation. Novel}
Advanced Netware 1s a trade-
mark of Novell. Inc.

&5 seagate

JULY 1987 « BYTE 105

Inquiry 233 for End-Users.
Inquiry 234 for DEALERS ONLY.



MULTI

USER
BBS

Off-the-shelf and custom systems for:

% Multi-User Teleconferencing

* Multi-User Electronic Mail

* Multi-User File Upload/Download
Multi-User Order Entry

Multi-User Games and Amusements
Multi-User Database Lookup
Multi-User Online Expert Systems
Multi-User Catalog Scanning
Multi-User Classified Advertising

* Multi-User Educational Services

* b % % %

What do you need for your Multi-User
Bulletin Board System?

Us | Them

16 modems on one card ves| @ |

| Up to 64-user capability YEs| 7 |

| Runs under MSDOS V3.1 |ves| 7 |

C source code available Yes| 7 |
Menu-onented operation YES| 7

| Accountmg w/audit-trail yes| 7 |

Extensive SYSOP dxsplays yes| 7 |

| Powerfail- protected déta Yes| 7 |
K ﬂanﬁfz_cfeanlx_p optlon YES| ?
i 1 -year h hardware w;ranty YES| ?

We sell hardware and software for the
IBM PC family and compatibles. Our
product line is centered around the
GALACTICOMM BREAKTHROUGH, a
single-slot card with 16 independent
modems on it. You will simply have a cable
coming out the back of your machine,
going straight into the jacks in the wall
installed by the telephone company. No
external hardware needed.

Call our multi-user demo system with your
modem, at (305) 922-3901. Then call (305)
472-9560, voice, for more information.
Why not call right now?

) GALACTICOMM

GALACTICOMM, Inc . 11360 Tara Dnive. Plantation, FL. 33325
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while (i< hi &&base [1] <= pivot)

++1;

while (j > lo && base [j] >= pivot)

-=Ji

if (1<)
{
temp = base [1];
base [1] =base [j];
base [j] = temp;

}

temp = base [1];
base [1] = base [hi];
base [hi] = temp;
quick (lo, 1 -1, base);
quick (i+1, hi, base);
}

}

long random (size)
long size;

{

seed = seed * A+ C;
return (seed % size);

}

Listing §: Savage benchmark.
/*

** savage.c - floating-point speed and accuracy test. C version
%% derived from BASIC version which appeared in Dr. Dobb's Journal,

** Sep. 1983, pp. 120-122.
*/

#define
extern double

ILOOP 25000

main()

{

int i;
double a;

printf("start\ n");
a=1.0;
for (1 =1; 1<= (ILOOP - 1); i++)

a = tan(atan(exp(log(sqrt(a*a))))) +1.0;

printf("a = %20.14e\ n", a);
printf("done \ n");

tan(), atan(), exp(), log(), sqrt(};

protected mode; and it fully exploits the
80386’s 32-bit capabilities while still let-
ting the application make most kinds of
MS-DOS system calls.

Timings for every test except the
Dhrystone were made with a stopwatch.
The tests were run a number of times. To
make the tests long enough for accurate
timing, we increased the iterations by a
factor of 10 beyond the count we normally
use to benchmark 16-bit and 8-bit systems.

The floating-point-intensive tests in
this group are the Savage and the Float
benchmark.

Benchmarking the 68020

The Macintosh SE contained 1 megabyte
of RAM, a 7.83-MHz 68000 processor,
an 800K-byte 3 ¥2-inch floppy disk drive,
and an internal 20-megabyte SCSI hard
disk.

Another Macintosh SE was configured
the same as above with a General Com-
puter HyperCharger 68020 board with a
16-MHz 68020 processor, 1 megabyte of
32-bit one-wait-state memory, and a 12-
MHz 68881 that was actually driven at 8
MHz. To force the 68020 to run out of its

continued
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dBASE Users:

YOU DON'T CHANGE YOUR
PROGRAMS. FoxBASE + runs
your dBASE III PLUS appli-
cations more than 6 times faster
without changing one line.

Forget about conversion woes.
You don’t have to do a thing to
your databases or other dBASE
files to use FoxBASE + .

You don’t have to bend over
backward to use FoxBASE + .

FoxBASE + is a trademark of Fox Software. dBASE
11l PLUS is a trademark of Ashton-Tate. Clipper is a
trademark of Nantucket. Quicksilver is a trademark
of WordTech Systems Inc. MS is a registered
trademark of Microsoft Corporation.

It’s used in exactly the same,
familiar, user-friendly way you
use dBASE III PLUS. As a
dBASE user you already
know how to use FoxBASE + .
FoxBASE + lets you keep
using the best parts of dBASE
III PLUS. It’s a fully inter-
active compiler so you caneo
still use great features like
EDIT, BROWSE, etc.
FoxBASE + doesn’t make you
spend hours compiling and
linking your programs like
some “speed-up’ products.

FoxBASE + runs your com-
piled programs twice as fast
as Clipper and 3 times faster
than Quicksilver.

Best of all, Single-user
MS-DOS FoxBASE + costs
just $395 and Multi-user
FoxBASE + $595 with a
money-back guarantee.
Royalty-free runtime also
available.

If you like dBASE III PLUS,

YOU’LL LOVE FoxBASE + !!

So call (419) 874-0162 now for
the details. After all . . .

FOXBASE .7

Fox Software
27493 Holiday Lane, Perrysburg, OH 43551
(419) 874-0162 Telex 6503040827
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Programmers
Choose Stride?

Since 1981, thousands of pro-
grammers have developed
sophisticated applications using
their choice of the many lan-
guages and operating systems
available on the Stride.

The newest Stride offering is
based on the Motorola 68020
processor and popular VMEbus
architecture. The product line
begins with an affordable mid-
sized single-user system and ex-
pands to powerful multiuser
networked installations.

With no-wait-state RAM, 16Mhz
CPU, up to a gigabyte of fast disk
storage, multi-processing, 8 to
40 high-specd serial ports, real-
time clock, MAP network sup-
port, 68881 FPU and numerous
optional features, Stride ma-
chines provide the industry’s
most affordable computing
technology.

For information on the newest
offerings in the Stride product
line, please circle the Reader
Service Card number or write;

Product Group

MicroSage Computer Systems, Inc.
680 S. Rock Blvd.
Reno, NV 89502
(702) 322-6868
TWX 910-395-6073
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Table 1: Benchmark results of 680x0 machines.
Mac SE
Number of w/Hyper-
Test iterations Mac SE Charger  Arete 1100
Fibonacci 100 264.00* 71.60 70.20
Float 10,000 229.98 416 2.90
Sieve 100 64.70* 14.94 12.80
Sort 100 111.30" 19.82 12.60
Savage 25,000 1884.30" " 8.78 24.80
Dhrystones/sec 500,000 574.00" " 2114.00 2702.00
" We ran 10 iterations and scaled the results accordingly.
" * We ran 2500 iterations and scaled the results accordingly.
*** We ran 50,000 iterations and scaled the results accordingly.
Table 2: Benchmark results for the Intel 80x86 machines.
Numberof Deskpro 386 18M PC AT (8 MHz)
Test iterations with FPU without FPU with FPU
Fibonacci 100 3.10 950.00 120.96
Float 10,000 5.41 116.36 9.70
Sieve 100 5.98 26.71 25.29
Sort 100 9.67 46.53 45.73
Savage 25,000 35.10 1103.00 38.28
Dhrystones/sec 500,000 3703.70 1567.90 1748.90

32-bit memory, we set the RAM cache
on the Macintosh to 1024K bytes.

The Arete supermicro computer
contained a 12.5-MHz 68020, 8K bytes
of high-speed zero-wait-state cache,
68881 floating-point coprocessor, 2
megabytes of RAM, a 168-megabyte hard
disk, and a cartridge tape drive.

Both sets of Macintosh benchmarks
were compiled using the Consulair Mac
C compiler. The 68000 benchmarks used
version 5.01. The 68020 benchmarks
used the initial release of the Consulair
68020/68881 Mac C compiler.

The Arete benchmarks used the stan-
dard Arete 68020 C compiler.

Analyzing the Results

Benchmarks tend to test compilers as
much as they test processors. To get an
idea of how much the compiler contri-
buted to the benchmark times, we ran the
Dhrystone benchmark on the Macintosh/
HyperCharger compiled with an early
beta version of the Macintosh Program-
mer’s Workshop C compiler in addition
to the Consulair compiler. The MPW C
compiler yielded 2522 Dhrystones per
second, a difference of 16.2 percent (see

table 1). Since the MPW C compiler allo-
cates register variables automatically, the
time for register versus nonregister
benchmarks was the same.

The discrepancy between the results of
these benchmarks is perplexing and dem-
onstrates the difficulty in testing whole
machines. There are many variables to
consider: the static RAM in the Deskpro
386, the 1024K-byte cache on the Arete,
the differences among compilers, the dif-
fering levels of function in floating-point
coprocessors, the different clock rates in
the machines, 32-bit versus 16-bit buses,
and many other factors.

Another factor that confuses the analy-
sis of these benchmarks is the built-in
support of functions on the floating-point
coprocessors. The Motorola 68881 has
built-in transcendentals and so can easily
outperform the 80287 on the Savage test,
for instance. Also, data exchanges be-
tween the CPU and FPU may account for
execution-time discrepancies more than
the raw performance of either part alone.

So what do these tests reveal? Just this:
A Deskpro 386 runs these benchmarks
faster than the HyperCharger-boosted
Macintosh SE. ®
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Unleash the dramatic presentation power of your IBM PC or Clone, with Quadram’s 7-Color Ink Jet Printer. You'll pro-
duce attention grabbing professional graphs, charts, and drawings with the complete ADDED software DAK has put to-

® Quadram’s $495 Color Ink Jet Printer
® DRI's New $299 Gem Draw Plus

@ Softkey’'s $149 Keychart
® Savtek’'s $89% Desktop Publishing

@ DAK's $49* DAKGraf
® Logitech’s $119 LogiMouse Plus

gether. It connects instantly. And, you get EVERYTHING, a $1201% value, for just $499. WOW!

B8y Drew Kaplan

Let your ideas explode in front of your
readers. Demonstrate what you want to
say with dramatic charts, graphs, pic-
tures and even technical illustrations.

If you're like me, columns of numbers
are boring. Now you can effortlessly pro-
duce sophisticated, multicolor graphs
and charts that will rivet your reader’s
attention to your presentation.

Turn your thoughts, calculations or
sales results into a profusion of color
that simply can’t be ignored.

This Quadram 7-Color, virtually silent,
ink jet printer, and all the software | have
added, will let you make your most com-
plex concepts easy to understand.

And, it will present your easy to under-
stand numerical data and/or visual con-
cepts in an incredibly impressive manner.

WHAT YOU NEED

You’'ll need an IBM PC, XT, AT or Clone
with 256K of RAM, exceptfor Gem Draw
Plus which requires at least 384K. You
need two floppy disk drives or a floppy
and a hard disk.

And, all these programs require only
standard IBM CGA Graphics (EGA is great
of course). Plus, you don’'t even need a
color monitor to use them.

WHAT IS INK JET PRINTING?

In a few minutes you'll learn how easy
it is to instantly create multicolor Pie,
Line and Bar Charts with DAKGraf. With
Keychart you can quickly create sophisti-
cated Hi/Low Stock market Charts, Scat-
ter Charts, Exploded Pie Charts and a
myriad of presentation charts from easy
to follow menus.

If you want to Paint, you can create all

types of dramatic pictures and text auto-
matically with Savtek’'s Desktop Pub-
lishing Software.

And finally, Digital Research’s new
Gem Draw Plus lets you create the most
sophisticated drawings ever. It is object
oriented so you can even lay shapes on
top of one another and then move them,
expand them, reduce them or copy them.

Plus, I've included Logitech’s C7 Serial
Mouse with Plus Software. So, not only
can you use this mouse for creating draw-
ings, just wait till you use it for Lotus or
any other mouse supporting programs.

Logitech says that the Plus Software
with this mouse can increase the pro-
ductivity of even the most experienced
1-2-3 user by up to 30%.

In virtually every computer magazine |l
see, Logitech sells this mouse direct for
$119. Wait till you see all it can do for
your productivity.

But, let’s look at the printer. It simply
plugs into the parallel output of your
computer. And, don’t worry about re-
placing your printer.

I've got an inexpensive option that
lets you switch from your regular printer
to this silent 7-color ink jet printer with
the push of a button.

Anyway, speaking of 7 colors, let me
tell you what they are and how easy they
are to use. First, there are no messy ink
trays or bottles. The ink is supplied in 2
sealed, plug-in plastic packs {Included).

One pack supplies 4,000,000 charac-
ters of biack. The second pack supplies
3,000,000 characters of yellow, blue
(cyan), and red (magenta).

These are the industry standard basic

colors. The other colors are obtained by
the printer using two colors at once.

So, you'll print in black, yellow, red,
blue, green (yellow and blue), orange
(yellow and red) and purple (blue and
red). You'll simply have to see the colors
to see how really vibrant they are.

And speaking of vibrant, if they aren‘t
sharp, they aren’t vibrant. And, this print-
er can lay down 640 single dots per line
at a speed of 2600 dots per second.

You'll create incredibly sharp detail,
even in multicolors. Just look at the main
picture above to get a minuscule idea of
what this printer is capable of producing.

You can produce your graphs, pictures,
drawings, or text (of course it has a full
ASC11 character set, plus enlarged type)
on just about any material you choose,
from letterhead, to plain paper, to roll
paper, to overhead transparencies.

Quadram’s printer has all the expec-
ted features, including Line Feed, Form
Feed, paper error/end and two self-test
modes. But basically, it's control free.

Just plug it in, put in the paper and
print! It's virtually maintenance free be-
cause the ink jets are self cleaning.

As you’'ll see from the following soft-
ware, there’s almost no limit to the pre-
sentations you can create with this printer.

And please note: | went to 5 separate
companies to gather this software and
mouse. This isn’t cheap bundled software.

Justprice Gem Draw Plus at $299 and
the Logitech Mouse at $119 at any com-
puter store, and you'll see just what an
incredible value this system is.

We had to guarantee not to sell the

.. .Next Page Please
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. . .Presentations Continued
software separately and we had it ship-
ped to us without the normal fancy retail
decorative binder/boxes.

Note: | understand that Keychart was
once sold with Quadram’s printer, but
we bought it direct from Softkey.

Anyway, otherthan the boxes, you get
the same complete programs. There are
drivers for dozens of other printers, every
word in every manual is included, and
every part of each program is included.

Now, let's take a look at all the things
youcando. Ifyou're already familiar with
any of the software, you’ll know that the
following descriptions are simply the tip
of the iceberg of the presentation graph-
ics resources that you'll command.
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$49% DAKGRAF

Now you can create powerful, vibrantly
colored graphs that really get your mean-
ing across. You'll be producing graphs
in seconds. | find it easier to spot trends
with a graph than with a spreadsheet.

Let's make a simple one element graph.
Just enter up to 12 numerical values
(called observations). Then touch G. Then
select a Pie, Line or Bar graph.

Instantly you'll see a full preview of
your graph. But, there's lots more.

If you touch ESC, you can re-select
another type of graph and it will instantly
appear, using your existing data. So, you
can choose the type of graph you want.

Anyway, if you've selected Line or Bar
charts, the tick marks and values (called
scaling) that you see on the left side of
most graphs, can be added automatically.

Across the bottom of your chart, you're
going to want to assign names to the 12
observation points we've chosen.

The names may be people, things or
months. Just touch ALT M, and the
Months will appear automatically. Finally,
you can add or move floating captions.

Pie charts are also very easy. When
the pie chart prints out, it can either
show the actual number beside each
slice or the percentage of the whole.

So far, we've made a simple one ele-
ment graph. But for Line and Bar charts,
you can have 4 elements. So, at each
observation, you'll have up to 4 different
colored bars or lines. You can compare
profits, costs, sales and salaries.

Below the graph, a box with the appro-
priate color is printed. Just type a title
next to it to identify each line or bar.

Of course, you can save your graph.
You can recall it and change it. You can
even change it from a bar, to a line, to a
pie, in any order you like. And, you’'ll be
running this program faster than it took
to read this description.

When you print out your color graphs,
you can choose from 4 different sizes.

$149 KEYCHART
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Here's the ultimate charting presen-
tation program. it can run circles around
the DAKGraf. Not only can you create
regular charts, you can explode pie slices
and print in any of 7 different hatch de-
signs in addition to the 7 colors.

WATERLOO TECHNICAL SERVICES

FORECAST SALES VS, acTueL
KEYCHART PRESENTATION GHAPWICS
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Butsimple Pie Line and Bar charts are
too easy for this program. it's very easy
to use and completely menu driven.

In addition to being able to preview
your graphs on screen, you can even edit
your chart's size, location oryou name it.
Look at ail the charts you can produce.

You can make Bar Charts, Clustered
Bar Charts, Stacked Bar Charts, Hori-
zontal Bar Charts, Line Charts, Combina-
tion Bar and Line Charts, Pie Charts,
Multiple Slice Exploded Pie Charts, Scat-
ter Plots, Combination Line and Symbol
Charts, X-Y Charts (Business & Scien-
tific Formats), High-Low-Close-Open and
Volume Stock Charts, Area Fill Charts,
Regression Analysis Charts, Log-Log and
Semi-Log charts, Text Plots, Combina-
tion Chart and Text Plots.

All these charts may look complicated,
but they are really easy to use. There's a
standard template menu and all you do
is fill in the blanks.

And look at this. You canimport elec-
tronic spreadsheet information from pro-
grams such as Lotus®, MultiPlan®, Super-
Calc®, VisiCalc® and more. So, you can
fill in the blanks or import the data.
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Savtek’s Desktop Publishing program
is incredibly easy to use. It's an integrat-
ed text and graphics program.

So, you can combine your text and
pictures on the same page, but not on
the same line.

Let me tell you about the paint pro-
gram. It is absolutely a dream to use. It
comes with over 100 predrawn pic-
tures, but creating your own is easy.

And, if you're not an artist, don’t worry,

everything is automated. It uses the arrow
keys to draw. It's very fast and you'll be
amazed at how easy it is to use.

You can draw lines in any of 12 dif-
ferent width/styles. And, you can instant-
ly erase them with the Eraser function.

If you don’t want a line, use Haze. It's
like using a spray can. It lightly mists the
area you move over. The more you go
back over an area, the more dense it be-
comes. It's great for shadows and fill.

Want a straight line? Just choose two
points and ‘Line’ will do the rest.

What if you want a circle? Just touch
the return key. Then use the diagonal
arrow key to enlarge or reduce the cir-
cle. if you use the up/down or right/left
arrows, you'll get an ellipse.

In the same way, you can create squares,
rectangles or triangles. And you’'ll be
amazed how many things, from houses
to technical drawings, are made up of
squares, rectangles, circles and triangles.

Now lets have some fun. This pro-
gram is incredibly powerful. Let's say
you've created a square. You can pick it
up and move it anywhere on the screen
that you wish by using ‘Move'.

Let's say you really like your square.
Use ‘Copy’, and you can make as many
copies as you like. And you can place
each copy wherever you like. This is
really great for organization charts or any-
thing where you need repetitive shapes.

But, we're not even close to being
finished. What if you don't like the size
of what you've drawn?

‘Vary Size' lets you enlarge or reduce
any object on the screen. You can even
stretch it out or make it tall and skinny. |
streched out a map of the United States.

And, there's still more. You can juggle
a drawing on the screen. You can turn it
over, around or sideways.

Finally, you can Zoom in on a section
and ‘operate’ on it pixel by pixel for infi-
nite control of each dot.

OK, now for some thoughts on color.
There are 32 different fill patterns. You
can see them in the main picture next to
my map of the United States. Each of
these patterns can be altered.

You can create your own patterns. So,
you can make your logo, happy faces or
you name it. Whatever you choose, you
can automatically fill in any closed area.

This program will allow you to paint in
3 colors atatime. You can draw in black,
blue and red, or yellow, blue and red.

You can also form patterns that are
combinations of the colors for even more
variation. There's also a provision for full
size and half size picture printing.

My favorite part. OK, I'm notthe world's
greatest artist and | make mistakes (lots
of them). There’'s an UNDO command.
Whenever | mess up, | justtouch UNDO,
and my last action is instantly undone.

Finally, there are 12 font/sizes so that
you can have headlines, titles or text with-
in any of your drawings.

And, each of the 12 font/sizes can be
shown on the screen and printed nor-
mally, in bold, in italic, in outline, or in
shadow. Plus, you can write normally
across the page, up the page, down the
page or even upside down.

This is an incredible program. And,
don’'t forget, you can integrate the pic-
tures into its sophisticated word pro-

.. .Next Page Please



. .Presentations Continued
cessing program instantly.
%299 GEM DRAW PLUS
Now, let's get really serious. While
Savtek’s paint program is superb, | think
Gem Draw Plus is the most sophisticated
drawing program in the industry.
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Its power is virtually unbelievable.
Making squares, rectangles, circles, arcs,
and polygons, are mere child’s play.

Expanding, shrinking or copying ele-
ments of your picture is accomplished
with the click of a mouse (more later).

You can draw with up to 16 colors
(this printer will print 8 including white).
Each color is numbered for use on non-
color monitors.

And, you can use 35 fill patterns. And
each can be used with any color.

Gem Draw Plus is ‘object oriented’
rather than pixel or ‘screen’ oriented. It
understands whatyou want to create, so
it keeps the components (It calls them
‘elements’) separated in its memory.

So, for example, if you overlay a circle
with a square, they mix on the screen,
but not in the memory.

You can put one behind the other and
then switch them. This program never
forgets the objects you're working with.

If you design a house, you may make a
toilet. Then you may make 10 copies.
Later you may want to make them smaller.

Just gather them all together into a
‘group’, reduce them, and then ‘ungroup’
them and put them back wherever you
want. It's great for architects, engineers
or designers.

It's particularly strong for finance,
manufacturing and higher education. Of
course, you can draw sophisticated pic-
tures just for fun. But, whatever you draw
will be technically perfect.

And perfect is an understatement. Look
at all the ways you can align the elements
of your picture with just the click of the
mouse. You can: Put In Front, Put In Back,
Make Group, Break Group, Align Left,
Align Center, Align Right, Align Top,
Align Middle, Align Bottom, Page Cen-
ter, and Even Spacing. Wow, all this is
from just one pull down menu.

The Make Group and Break Group is
incredible. If you've created a number of
parts to your picture, a single command
lets you combine them so you can do
something to as many of them as you've
chosen. Or, you can separate elements
and act on each individually.

The list of drawing aids goes on and
on, including auto-grid, and | certainly
can’t cover them all here. But look.

Let’s say that last week you created a
drawing. It could be an electrical sche-
matic, an organization chart, or a forest
full of trees. Now you want to create a
new drawing. But, you want to ‘pick up’

some of the parts of your oid drawing.
After all, the best part of computers is
that you never have to do the same work
twice. Well, Gem Draw Plus allows you
to bring up two separate screens at one
time. So, for example, you can have your
new picture on the left and the old pic-
ture on the right side of the screen.
OK, now it gets exciting. You can ‘drag’
an element from your old picture across
the screen into your new pi-ture.
Wow, so if you do repeti: ve types of
work, you can instantly pick up parts
from old pictures to save yourself time.
Of course, you can alter the element
you've moved just as if you'd just drawn
it. And, you can move something you've
just drawn back to the old picture.
Gem Draw Plus gives you incredible
power. And its graphics are especially
compatible with Ventura® Publisher.
There are multiple line sizes with
choices such as arrows, straight or round-
ed endings. There are different size fonts,
of course. There's a library of artwork
and there’'s a Shadow Command that
gives any object a 3-dimensional look.
Gem Draw Plus comes complete with
GEM Desktop which is a utility program
that provides the ‘Gem Environment'.

$119 LOGIMOUSE PLUS SOFTWARE

It's keyboard freedom when you plug
Logitech’'s C7 serial mouse into your
RS232 serial port. I've included it be-
cause it makes Gem Draw Plus so easy
to use. But, you'll use it all the time.

Just plug it into your serial port and
get ready for super productivity. This is
the advanced version with special soft-
ware that really speeds up your work.

The Point-and-Click software make the
popular Lotus 1-2-3 work like a mouse-
based application. it fully integrates the
mouse, making it easier to create and
edit spreadsheets. With Logimouse and
its Program, you can scroll to different
sections of your spreadsheet and move
quickly from cell to cell.

It has its own time-saving pop up menus,
which you can customize to meet your
needs. With its Point Text Editor, you
can open many overlappingwindows on
the same or different files.

You'll find that a mouse added to your
keyboard will make your work infinitely
easier in lots of programs.

What is a mouse? Well, it's very sim-
ply a small device you move on your
desk. Asyou move it, it causes the curser
on the screen to move.

it replaces keyboard commands and
is incredibly fast. It let's you be really
productive. When the curser is where
you want it, simply click {touch) a mouse
button and your computer will react.

You will find more and more pro-
grams supporting mice because they
are incredibly easy to use.

| think you'll have a hard time match-
ing the quality of the Logimouse. And
when you add the Plus Software, | can't
match the productivity at any price.

WHY SO CHEAP

This system will come to you in just a
few boxes. But, it took me over two
months to assemble the software. | had
to work with 5 separate companies, plus
Quadram, to make it complete.

The problem was really very simple.
Nobody at Quadram knew what software
was availble for this printer.

So they were sitting with 4200 print-
ers. | bought all 4200 for a song and put
together this package.

The only reason that the price is so
‘cheap’ is because | got a ridiculous price
from Quadram. They are a large com-
pany with lots of other products, and
4200 printers wasn’'t worth their effort.

From Boston to Toronto to Silicon
Valley, I've covered this continent to put
together this system. Now, it's easy for
you to use because you get everything.

Of course, if you just wanted to print
text, virtually every word processing pro-
gram works great. But you'd be wasting
the incredibl:» presentation power of this
remarkable 7-color ink jet printer.

It's backed, as is each separate soft-
ware package and the mouse, by each of
the 6 individual manufacturers’ standard
limited warranties.

BOLD PRESENTATIONS
RISK FREE

Don’t say it with words. Demonstrate
your ideas with vivid colors. Show graphs
to make your point. Design presenta-
tions to knock the socks off of prospects.
Or, simply draw beautiful pictures.

If you aren’t 100% awed, simply return
itin its original boxes within 30 days for
a courteous refund.

To order the Complete Presentation
packageincluding the $495 Quadram 7-
Color SilentInk Jet Printer, DAK's $49%
DAKGraf, Savtek’s $89% Desktop Pub-
lishing Program, SoftKey's $149 Key-
chart, Digital Research’s newest $299
Gem Draw Plus, and Logitech's $119
Logimouse with Plus Software for a total
$1201% retail value, risk free with your
credit card, call toll free or send your
check for just$499 ($14 P&H) Order No.
4811. CA res add tax.

Special hookup bonus. Now you can
switch between your current printer and
this printer instantly. Just unplug the
cable from your parallel printer and plug
itinto this box. Two identical cables are
supplied that connect our switching box
to both of your printers. It's just $49%
($3 P&H). Order No. 4813.

A box of 4 125’ rolls of 8%2" wide
paperis $29% ($3 P&H) Order No. 4486.

Extra 4,000,000 character Black Ink
Packs are just$12% ($1 P&H) Order No.
4484, Extra 3,000,000 character Yellow/
Red/Blue Ink Packs are just $14% ($1
P&H). Order No. 4485.

You never get a second chance to
make a good first impression. With this
system, every impression will be drama-
tically bold and 100% professional.

IBM PC & XT & AT, Gem Draw Plus, Keychart, Savtek, Quadram,
Logitech & Logimouu & Point -nd Clu:l and Lotun 1:2-3 are regis-
tered trad Digital Re-
search, Softkey, Savtek, Quadram, Logitech and Lotus Development
Corp. respectively.

Call Tol Free For Credit Card Orders Only

24 Hours A Day 7 Days A Week

BY0 4.800-325-0800

For Toll Free Information, Call 6AM-5PM Monday-Friday PST
Technical Information. . ..1-800-272-3200
Any Other Inquiries. ...... 1-800-423-2866
8200 Remmet Ave., Canoga Park, CA 91304
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MICROWAY ACCELERATES YOUR PC!

FastCACHE-286"
Runs your PC Faster than an AT!
Runs the 80286 at 9 or 12 MHz and the
80287 at 8, 9 or 12 MHz Includes 8
kbytes of 55ns CACHE

Compatible with Leading Edge Model D,
Compag, and Turbo motherboards In-
cludes 8088 Reboot Switch, DCache, Print
Spooler and Diagnostics ... From $399

LOTUS/INTEL EMS
SPECIFICATION BOARDS

MegaPage™ The only EMS board which
comes populated with two megabytes of
cool-running, low power drain CMOS
RAM installed Includes RAM disk, print
spooler, disk cache and EMS drivers For
the IBM PC, XT and compatibles...$549

MegaPage with OK............... $149
MegaPage with 2 megabytes of HMOS
RAM. ... $419

MegaPage AT/ECC™ EMS card for the
PC AT and compatibles includes Error
Correction Circuitry. With ECC, 11 RAM
chips cover 256K so the user never en-
counters RAM errors With 1 megabyte
CMOSRAM...................... $699
INTEL, JRAM, or Maynard .. ... CALL

INTEL INBOARD 386 OK. ... .. $1325

NUMBER
SMASHER/ECM™

Triples the speed of CAE
and all applications!

From

$599

12 MHz
8086/8087
Accelerator

Plus
A Megabyte for DOS!
For the IBM PC, XT and compatibles

PC Magazine “Editor’s Choice”

8087 SOFTWARE

287 Turbo™-10/12

8087 UPGRADES

IBM BASIC COMPILER . ....... .. $465 All MicroWay 8087s include a one year
MICROSOFT QUICK BASIC . ... .. $79 warranty, complete MicroWay Test
87BASIC COMPILER PATCH. . . .. $150 | ST Program and installation instructions
87BASIC/INLINE. . ............... $200 8087 5 MHz ... . .$105
IBM MACRO ASSEMBLER. .. .. .. $155 For the IBM PC, XT and compatibles
MS MACRO ASSEMBLER. . .. .. ... $99 8087-28 MHz......... . . .$154
87MACRO/DEBUG............... $199 For Wang, AT&T, DeskPro, NEC, Leading Edge
MICROSOFT FORTRAN V4 ... .. $299 2 ‘ 80287-35MHz. . $179
RMFORTRAN.. .................. $399 e — For the IBM PC AT and 286 compatibles
LAHEY FORTRAN F77L.......... $477 I 587 Turbo runs the 80287 | 80287-6 6 MHZz . $229
MSor LATTICEC ................ CALL } at 10 or 12 MHz in the IBM | For 8 MHz AT and compatibles
STSC APLAPLUS/PC............ $450 PC AT, compatiblesandthe | 80287-8 8 MHz .. . $259
STSC STATGRAPHICS......... .. $675 new Compaq386 with100% | For the 8 MHz 80286 accelerator cards and
SPSS/PCH ... $695 software compatibility. Compaq 386
87SFL Scientific Functions. . ... .. $250 10OMHZ ............. $450 | 80287-1010 MHz . . $395
OB~ A I S0 12MHz......... 8550 | o pal programmer  $395
PHOENIX PRODUCTS. . ......... caLL | PC Magazine “Editor's Choice B o Tk
AT8" MICROWAY SOFTWARE 287 TURBO-PLUS™
Turns your AT into a high speed multi- FOR LOTUS 1_2_3“. Speeds up your AT

user Xenix business system!

8 port, intelligent serial controller with 3%
response degradation Includes 8 MHz
80186 with builtinDMA . ... ... $1299

FASTBREAK™ employs the 8087 to in
crease the speed of Lotus 1-2-3™ Version
1A or 1A* Users are reporting speed ups
of between 3 and 36 to 1. When run with
our NUMBER SMASHER accelerator
card, recalculation speed ups of 10 to 30
are beingreported................. $79

PowerDialer® Add-In for Lotus 1-2-3
Release 2. Automated telephone dialing
from within 1-2-3. Adds least cost routing,
automatic carrier selection and auto-
mated phone book worksheet Builds
customized dialing applications Can be
used with DesqView ............... $79

HOTLINK™ adds easy linking of spread-
sheets to Lotus 1-2-3 Version 1A... $99

Adjustable 80286 Clock 6-12 MHz

10 MHz 80287 Clock

Ptus Full Hardware Reset.... ... .. $149
Optional 80286-10..... $175

287TURBO-PLUS
With 80287 10 MHz. ..
With80287 12 MHz................ .

CALL (617) 746-7341 FOR OUR COMPLETE CATALOG

02364 USA

Micro:e. ..
W,

(617) 746-7341

You Can
Talk To Us!

MicroWay Europe

32 High Street
Kingston-Upon-Thames
Surrey England KT1 1HL
Telephone: 01-541-5466
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CIARCIA'S CIRCUIT CELLAR

Steve Ciarcia

Part 1: Image Processing

Using the ImageWise
Video Digitizer

This digitization and display process is easy to duplicate

While I was writing the
second part of the
ImageWise project, a
BYTE editor sent me
copies of the image pro-
cessing theme articles used
in the March 1987 issue. After I got over
my first reaction to the common thread of
the articles (it’s almost all software—
yech!), I realized that, while I was cover-
ing the hardware specifics of ImageWise
more than adequately, to do real justice to
the subject I should include more on
using and processing the data created
from the digitizer.

Getting from here to there constituted a
problem, however. While many people
can read and instantly visualize the image
transformations described in these image
processing tutorial articles, some people
prefer an alternative approach to such
presentations. Although the March issue
was devoted to image processing, I'd like
to think there is a difference when I dis-
cuss a subject.

I describe ideas, but I also try to in-
clude a little hands-on experience. Un-
like a tutorial that contains little mention
of the hardware you might use to dupli-
cate such feats, all of the picture data used
in this article was digitized on the
ImageWise digitizer/transmitter and dis-
played on its companion display/receiver
board (except for the zoom shots, which
are displayed on a GT 180). You should be
able to easily duplicate the process.

I have expanded the original two-part
ImageWise hardware project to include
two more articles with a little software.
Admittedly, I am out of my element, and
I ask you to bear with me if I drop a few
bits now and then (think of it as poetic li-
cense). I couldn’t pass up an opportunity
to string together such interesting ideas as
image processing and colorization—
which I can actually demonstrate.

This month, I will focus on image pro-
cessing. As in the related tutorials, I'll
take a digitized image and detect edges,
enhance it, filter it, enlarge it, subtract it,
and create other more useful images.
Next month, I'll take the black-and-white
ImageWise system and combine it with a
computer to demonstrate a little home-
grown movie colorization.

First, a quick hardware review of
ImageWise will show you what the data is
that I am processing (see my May and
June articles for more details).

Picture Format

The ImageWise digitizer/transmitter dig-
itizes a single field of the camera’s video
signal on-the-fly, converting it into 244
rows of 256 pixels each. The rows are
numbered from O to 243, and the pixels
are numbered from O to 255 in each row.

A pixel’s brightness is represented by
one of 64 gray levels, with a black pixel
equal to 0 and a bright white pixel equal
to 63. Each pixel requires 1 byte of stor-
age, so there are 62,464 pixel bytes per
image. Software adds some additional
control-information codes to simplify the
display/receiver’s job, giving a total of
62,710 bytes in an image.

The digitizer/transmitter compresses
the video data using run-length encoding
to reduce the time needed to send it over
the RS-232 serial link. When the digiti-
zer/transmitter finds a gray-level value
repeated more than twice in adjacent
pixels (a “run”) in the line, it replaces the
repetitions with a count. Typical scenes
are reduced by 50 percent to 75 percent,
with a corresponding speedup in
transmission.

The display/receiver accepts RS-232
data, decompresses it into a RAM display
buffer, and generates the synchronization
signals required to show the images on a
standard composite-video TV monitor.

Copyright © 1987 Steven A. Ciarcia. All rights reserved.

The result is a TV picture that looks re-
markably like the original scene.

The Personal Computer Connection
Because both the digitizer/transmitter
and display/receiver communicate over a
standard RS-232 line, you can connect
either one to a serial port on a personal
computer (the unit can connect to any
computer with a serial port, but all my
examples use an IBM PC). When the
computer is connected to the digitizer/
transmitter, it acts as a display/receiver,
storing the image data on disk. When it’s
connected to the display/receiver, it acts
as a digitizer/transmitter and sends the
stored images out for display.

The computer can accentuate or sup-
press details in an image by performing
simple arithmetic on the numeric values
for the pixels. For example, a program
can compare two scenes by subtraction,
and a count of nonzero values in the result
can tell you whether something has
moved into (or out of) the picture.

This article demonstrates a tool kit of
programs that you can use to develop a
complete image processing application.
The programs are written in Turbo Pascal
for an IBM PC, but you can easily con-
vert them for use on other computers. I
used an 8-megahertz IBM PC AT with
640K bytes of RAM, a 10-MHz 80287
math coprocessor, and a 1.2-megabyte
RAM disk to develop these programs.
They will work on any computer that runs

continued

Steve Ciarcia (pronounced ‘‘see-ARE-
see-ah”’) is an electronics engineer and
computer consultant with experience in
process control, digital design, nuclear
instrumentation, and product develop-
ment. The author of several books on
electronics, he can be reached at P.O.
Box 582, Glastonbury, CT 06033.

JULY 1987 » BYTE 113



CIRCUIT CELLAR

Turbo Pascal and has sufficient RAM
(about 512K bytes) but might take some-
what longer to run. Because the images
are displayed on a TV monitor connected
to the display/receiver, you don’t need a
graphics display on the computer.

Serial Setup

You set the data rate on the serial link
using DIP switches on the digitizer/trans-
mitter and display/receiver boards. Al-
though the maximum data rate is 57.6k
bits per second, the PC simply can’t keep
up at that rate with the present software.
While I could have used some computer
assembly code to tweak the critical loops,
I felt it was better to use a more easily

Photo 1: An image captured by the
ImageWise digitizing system.

understood technique. So the programs
are limited to half the maximum rate:
28.8k bps. If your computer can’t handle
this rate, you must recompile the pro-
grams to use a lower rate.

Only two programs actually communi-
cate with the ImageWise boards. The
Grab program prompts the digitizer/
transmitter to send an image and stores it
on disk. The Show program reads the
disk file and sends it to the display/re-
ceiver. Both use the COM1 serial port,
so you'll have to swap cables when you
use each program. (I used a serial-port
switch box, but you can easily recompile
the programs to grab images from COM1
and show them on COM2.)

Photo 2: ] created this image by
multiplying the pixels in photo 1 by 2
using the Multiply program.

Photo 3a: The digitized image of a
circuit board.

Photo 3b: / have added something new.

Photo 3c¢: You can use the Subtract
program to discover what has changed.

.

Photo 4: You can run the Thresh
program on the image in photo 3¢ to
remove background clutter.
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One of the first tasks I have is undoing
one of ImageWise's features. Although
the compressed data format reduces the
transmission time, it's not well-adapted
to image processing. The programs must
examine every image pixel, something
that’s not easily done with run-length-en-
coded data. So Grab decompresses the
images before it stores them on disk,
creating a 62,720-byte file for each pic-
ture. There are 62,710 image and control
bytes, with 10 padding bytes added to fill
out the file’s last 128-byte block.

The Show program and the display/re-
ceiver can handle either run-length-en-
coded or expanded files, so there’s no
problem sending them to the display/re-
ceiver, except for the increased trans-
mission time. The Compress and Expand
programs convert between the two
formats.

Taking Pictures

In addition to the ImageWise digitizer/
transmitter and display/receiver boards,
you’ll need a TV camera and monitor, a
tripod for the camera, and some RS-232
and video cables. A color TV camera
will work fine, even though the digitizer/
transmitter is designed for monochrome.
If you see herringbone patterns on the
display/receiver, install the Filter jumper
on the digitizer/transmitter to remove the
color information from the camera
signal.

A zoom lens is a great help because
you can adjust the focal length to fill the
screen with the scene. If you are taking
pictures of small objects, you might also
need a macro lens or attachment. Most
consumer TV cameras come with a
macro-focusing zoom lens, so you're
probably in good shape if you have one.

I captured the scenes in this article
using a monochrome camera equipped
with a 15- to 75-millimeter zoom lens. I
used a 75-watt desk lamp for illumina-
tion. The camera lens was usually opened
wide to f/2.1.

The first rule of photography is to get
enough light on the subject. While you
can use light meters and judgment,
checking the actual results is better. The
Histo program analyzes an image and re-
ports on the number of pixels having each
of the 64 possible brightness levels. Fig-
ure 1 shows the output of Histo for the
image in photo 1.

The large peak is created by the desk-
top and background areas that are all
more or less the same shade. There are
relatively few black areas (near 0) and
relatively few white areas (near 63). The
peaks on every other pixel count indicate
a little bit of noise in the A/D circuits.

Notice the small number of pixels
brighter than about 30. Although it’s bet-
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ter to increase the amount of light on the
scene, you can achieve a similar result by
multiplying each pixel by a constant.
Photo 2 is the same as photo 1, with each
pixel multiplied by 2 using the Multiply
program. This is nearly equivalent to in-
creasing the exposure by one f-stop, thus
doubling the brightness.

Figure 2 is Histo's output for the image
in photo 2: notice that the pixel values are
all even (multiples of two) except for the
pixels that “‘stuck” at 63. The brightest
areas of photo 2 look flat because they are
all the same value. Increasing the illumi-
nation would have filled in the odd-num-
bered pixels.

When you're setting up a new picture-
taking session, always use Histo to make
sure you're getting enough light on the
scene. It's all too easy to twist the bright-
ness knob on the monitor, which doesn't
do anything for the digitizer/transmitter.

What’s New and Different?

One of the more interesting things you
can do with two images is to find the dif-
ferences between them. Photo 3a shows a
small circuit board, and photo 3b has
something new added. By using the Sub-
tract program to produce the image in
photo 3c, you can see exactly what
changed.

Often there will be minor, inconse-
quential differences between the images.
You can see some background clutter in
photo 3c resulting from small differences
in lighting and position. Regardless of
how careful you are, these differences
will occur. What you need is a program to
get rid of the irrelevant details.

The Thresh program sets pixel values
below a specified threshold level to 0O
(black). Running Thresh to remove all
pixels below 40 gives the image in photo
4. In addition to suppressing the clutter,
Thresh removed the face inside the hel-
met. This should serve as a reminder that
Thresh is concerned only with the bright-
ness of each pixel: Because the face
pixels are less than 40, they are set to 0
just like the background clutter.

Photo 4 contains only the parts of
photo 3b that aren’t in photo 3a, but there
are some shadows and reflections in addi-
tion to the figurine. The pixel values rep-
resent the brightness of the scene and
don’t “‘know ™ whether they are part of an
interesting object or the background.
Your image-recognition software must
distinguish between the actual objects
and their shadows and reflections.

Inspection Applications

I know that many of you are interested in
using video for inspection, so the next ex-
ample shows what’s needed to compare
two pictures to find differences. Since I

occasionally digress, I thought inspecting
printed circuit boards for missing compo-
nents was a suitable example.

A critical ingredient in any inspection
task is a reference standard that “looks
right.”” All other items are compared to
that standard; anything different is re-
garded as an error, Of course, the differ-
ences have to be visible to be detected.

The image in photo 5a is the reference
circuit board (anything less than a perfect
image is due to lousy lighting). Photo 5b
shows a test board with one IC missing.
Notice that the ICs are darker than both
the board and the silk-screen print below

[ -
7681
7296

them, but that the capacitors are lighter
than the board.

The Compare function is the same as
Subtract, except that it returns the abso-
lute value of the difference. Thus, any
change will show up as a bright pixel.
Photo 5S¢ shows the results of using Com-
pare to process the images of the refer-
ence and test boards. A lot of background
clutter is due to minor variations in the
boards, the lighting, and positions. A
simple threshold won’t remove the clutter
because some of it is quite bright. The
trick is to know where the important
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Figure 1: Output of the Histo program: a pixel-intensity histogram for the image

in photo 1.
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Figure 2: If you process the image in photo 2 through the Histo program, this is
what you get. Notice that all pixels are multiples of 2.
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* = Current pixel location

Abs(A-H) + Abs(C-F) + Abs(B-G) + Abs(D-E)
new pixel value = 2

L —

Figure 3: The formula used by the Edge program.

Photo 5a: Using the Compare program, Photo 5b: This was done with a test
I have processed the reference image. image from which I have removed an IC.

Photo 5c¢: The missing IC stands out. Photo 6a: I've prepared a mask image
and used it to isolate the important
elements in photo 5c.

Photo 6b: The result of processing Photo 7: Here, [ use the Thresh

the image in photo 5c. program to remove background noise
from the image in photo 6b. The
missing IC in 5b now stands out clearly.

116 BYTE - JULY 1987

areas of the picture are and ignore the
rest.

Photo 6a shows a mask with bright
areas surrounding each component loca-
tion, prepared by putting white tape on a
blank printed circuit board and process-
ing the image to remove the board traces.
The Mask program will suppress any
pixels in one image lying outside the
masked areas in a second image. The
image in photo 6b is the result of using the
Mask program with the image in photo 6a
on the image in photo Sc.

The final step is to apply Thresh to re-
veal the missing IC in photo 7. What
you're seeing is the white silk-screen
image printed on the board. It is difficult
to see the difference between a dark gray
IC and a dark blue circuit board; anything
you can do to increase the contrast will
help. You will also need to ensure that the
two images are accurately aligned and
lighted to reduce background clutter. A
fixture to hold the boards at an exact loca-
tion relative to the camera and lights will
be essential. You can use Histo, Com-
pare, and Thresh to set up.

Edges and Filters

In some cases, you might be interested in
the location of the edges of an object.
For example, you might want to know
that a pattern is correctly positioned
without caring what color (or gray shade)
it is. The Edge program produces an
image that contains the difference be-
tween a pixel’s neighbors, calculated as
shown in figure 3. A sharp junction be-
tween a light and a dark area will result in
a bright line, while a uniform area will be
reduced to black. The actual shades are
not important, only the differences be-
tween them.

The Edge routine is a bit more com-
plex than Compare. It finds the absolute
value of the differences between the eight
pixels surrounding the current pixel in all
four directions: vertical, horizontal, and
the two diagonals. This is a simple exam-
ple of a more complex operation called a
convolution, which you can use to identi-
fy other features in an image.

I restricted Edge to a 3 by 3 set of pixels
to reduce the amount of time required to
get the answer: It works well enough for
these examples. You might want to ex-
periment with a 5 by 5 or larger array,
which will let you identify edges more
precisely, particularly diagonals at other
than 45 degrees. You can also identify the
direction of the edges by removing the ab-
solute value function. An edge-detector
algorithm that performs this operation
(see figure 3) is

(A-F) + (B—-G) + (C—H)
edge = — 3 .
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This operation would return a positive
value for the horizontal edge between an
upper, bright object and a lower, dark ob-
ject. Reverse the two objects, and the sign
becomes negative. Because the results
must be returned as pixel values, you will
need to add a fixed offset before setting
the final pixel value.

Usually, you will have to multiply the
result of Edge by 2 or 3 to make all the
edges visible on the monitor. Thresh can
then suppress all the “soft” edges. Photo
8b is the result of running Edge on the
image in photo 8a, multiplying by 3, then
using Thresh to remove pixels below 30.

It’s also possible to remove edges and
textures. Filter averages four pixels using
the algorithm shown in figure 4 to pro-
duce the output image. Compare the
images in photos 9a and 9b to see how Fil-
ter reduces “crispness” and fine details.
This can be useful if you have an object
with fine detail that is not needed by the
rest of the processing.

Intruder Alert!
One obvious application for image pro-
cessing is in a security system that can
compare two images, decide when some-
thing has changed enough to warrant
human inspection, and sound an alert (or
fire the laser, or whatever).

You’ve seen most of the pieces
already:

1. Grab a reference image.

2. Grab a test image.

3. Compare the images.

4. Thresh the result to remove clutter.

5. Count the number of changed pixels.
6. If the count is high enough, take
action.

7. Replace the reference image with the
test image.

8. Gotostep 2.

The key program is Count, which ex-
amines an image and counts the number
of pixels that exceed a threshold level.
The preceding image processing steps
must create an image with high-intensity

B

*

G|H

| * = Current pixel location

new pixel value =

Figure 4: The formula used by the
Filter program.

pixels identifying the intruder. When the
count is high (corresponding to a new
shape of a person on the screen), it’s time
to sound the alarm.

If the images don’t differ by too much,
you use the test image as the reference
image for the next loop. This lets the sys-
tem cope with small, slow changes in

lighting and motion. Obviously, you
could defeat this system by easing slowly
into the picture, but in practice it’s hard
to fool.

WATCHDOG.BAT (see listing 1) com-
bines the programs we’ve used so far to
automate that process. The batch file can

continued

Photo 8: Edge detection with ImageWise. The image in (a) is processed through

Edge, Multiply, and Thresh to produce (b).

o d

Photo 10: An image digitized on the ImageWise digitizer/transmitter is displayed
on the GT180 (a). This image is magnified 2 times (b), 4 times (c), and 8 times (d).
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ADD.PAS picl pic2 <pic3>
Function: pic3 = picl + pic2.

COMPARE.PAS picl n <pic2>
Function: pic2 = picl if pixel > =n
= 0 otherwise.

COMPRESS.PAS picl <pic2>
Function: pic2 is the run-length-en-
coded version of picl. Compressed files
cannot be used by the other programs.

COUNT.PAS picl n
Function: DOS ERRORLEVEL
variable = number of pixels > = n.

DUMPER . PAS picl

Function: Produces formatted print
dump of picl for hand analysis; use redi-
rection to send output to a disk file.

EDGE.PAS picl <pic2>
Function: pic2 contains edge-intensity
information from picl.

Image Processing Routines
T he following is a list of the programs described in this
month’s column, plus some additional image processing

software you might find interesting. File specs between angle
brackets are optional. Results will be stored in the first file spec

and BYTEnet.

EXPAND.PAS picl <pic2>

Function: pic2 is the non-RLE version
of picl. Expanded files are required by
the other programs.

FASTDOG.PAS nl n2

Function: Watches a scene, reports an
intruder when n2 changed pixels exceed
nl.

FILTER.PAS picl <pic2>
Function: pic2 is a low-pass filtered ver-
sion of picl.

GRAB.PAS picl /n/c

Function: Accepts picture from trans-
mitter board and stores the expanded
data in picl. Switch /n prevents showing
the picture on the receiver; switch /¢
stores the image without expanding it.

HISTO.PAS picl
Function: Displays a pixel-intensity his-
togram for picl.

if the target file spec is omitted. An 7 indicates a numeric value.
These programs are available from the Circuit Cellar BBS, BIX,

INVERT.PAS picl <pic2>
Function: pic2 = 63 — picl.

MASK.PAS picl pic2 <pic3>
Function: pic3 = picl if pic2 > 0
= 0 otherwise.

MULTIPLY.PAS picl n <pic2 >
Function: pic2 = picl *n.

SHOW .PAS picl
Function: Sends picl to the display
board.

SUBTRACT.PAS picl pic2 <pic3>
Function: pic3 = picl — pic2.

THRESH.PAS picl n <pic2> |
Function: pic2 = picl if picl >=n
= 0 otherwise.

ECHO of'f'
REM Syntax is:
REM WATCHDOG brightness pixels

REM WATCHDOG 10 4

PAUSE

:newref

GRAB ref /n

:newtest

GRAB test /n

COMPARE ref test deltas
COUNT deltas %1

IF errorlevel %2 goto gotcha
ECHO no intruder so far...
ERASE ref

RENAME test ref

GOTO newtest

:gotcha

ECHO --- Intruder alert!!! ---

PAUSE
SHOW test

PAUSE
gotonewref

Listing 1: The WATCHDOG. BAT program.

REM brightness is COUNT's threshold level
REM pixels is # of pixels >=brightness, inunits of 100

ECHO Switch serial cable to transmitter

REMwill alarm when 400 pixels or more are brighter than 10
REM runs best with image files on a RAM disk!
ECHO Make sure serial cable is connected to transmitter

ECHO Switch serial cable to receiver for display
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examine one picture every 30 seconds or
so, which might be adequate for most
purposes. (If you need more speed, I have
a faster program called FASTDOG.BAT
in the downloadable software.)

The Count program returns the num-
ber of qualifying pixels (divided by 100)
in the DOS ERRORLEVEL variable to let
the IF statement decide whether an in-
truder is present. You should replace the
ECHO statement with a program that does
something useful, like turn on the lights,
sound a loud alarm, or whatever you
choose.

You’'ll need to do some experimenta-
tion to pick the best values for the thresh-
old and count levels. Count can’t tell the
difference between one large change and
several smaller ones, nor can it decide
what the change “looks like.” You'll
have to mask areas of the picture or pick
compromise values that don’t generate
too many false alarms but still never miss
a real intruder. Put on your skulking suit
and try to fool it.

Hardware Image Processing

While we generally think of image pro-
cessing solely as software-dependent
tasks, many of the newest graphics-dis-
play chips incorporate some of these
functions in hardware. Most prominent
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among such features is the hardware
zoom or image-expansion function. The
GT180 color graphics board I presented
in the November 1986 Circuit Cellar has
a hardware zoom that can expand an
image up to 16 times.

Photo 10a shows a standard-resolution
256- by 244-pixel picture (no, it's not me
this time) digitized on the digitizer/trans-
mitter board and displayed in 16-level
gray scale on a GT180 high-resolution
graphics-display board. Because the
GT 180 has a resolution of 640 by 480, the
lower-resolution digitized picture fills
only the top left corner, but it expands to
fill and then overflow the screen as it is
zoomed. Photo 10b is 2 times magnifica-
tion, photo 10c is 4 times, and photo 10d
is 8 times the original image.

Conclusions

As anyone who owns a TV camera can at-
test, video is fascinating. Until now,
small computer users haven’t been able to
work with pictures of the real world be-
cause the video hardware was frightfully
expensive. With the hardware and soft-
ware ['ve provided, you can take digital
pictures, enhance them to pick out inter-
esting objects, and save them for later.
I'm sure you’ll find many more ways of
tweaking the video.

The complete source code for all the
programs described in the text box on
page 118 is available from the Circuit
Cellar BBS, BIX, and BY TEnet.

Next Month

I'll throw some more gas on the fire as |
take an old black-and-white photo and
make it color. m

Special thanks to Ed Nisley for his expert
collaboration on this project.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past arti-
cles are available in book form from BYTE
Books, McGraw-Hill Book Company, P.O.
Box 400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers
articles in BYTE from September 1977
through November 1978. Volume II covers
December 1978 through June 1980. Volume
I covers July 1980 through December 1981.
Volume 1V covers January 1982 through June
1983. Volume V covers July 1983 through De-
cember 1984,

The following items are available from

CClI

P.O. Box 428
Tolland, CT 06084
(203) 875-2751

1. ImageWise digitizer/transmitter board ex-
perimenter’s kit. Contains digitizer/trans-
mitter printed circuit board, 11.05-MHz crys-

tal, programmed 2764 EPROM with trans-
mitter software, and CA3306 flash A/D
converter and manual with complete parts list.

DTOI-EXP ..o, $99
2. ImageWise display/receiver board experi-
menter's kit. Contains gray-scale display/
receiver printed circuit board, 11.05-MHz
crystal, programmed 2764 EPROM with re-
ceiver software, Telmos 1852 video D/A con-
verter, manual with complete parts list, and an
IBM PC 2.0 disk containing sample digitized
images and test patterns.

DROI-EXP......ooccviviiiiiiiiiiniin, $99
DTO1-EXP and DRO1-EXP
together............oocoeiiiiiiininiinns $179

3. ImageWise digitizer/transmitter full Kkit.
Contains all digitizer/transmitter components,
including printed circuit board, 64K bytes of
static RAM, IC sockets, crystals, pro-
grammed 2764, CA3306 flash A/D converter,
manual, and IBM PC 2.0 disk containing utili-
ty routines for storing and displaying (dot-
dithered, not gray scale) and downloading
image files using an IBM PC. Does not in-
clude power supply or case.
DTOI-KIT..........ooooii, $249
4. ImageWise display/receiver full kit. Con-
tains all gray-scale display/receiver compo-
nents, including printed circuit board, 64K
bytes of static RAM, IC sockets, crystals, pro-
grammed 2764, Telmos 1852 video D/A con-
verter, manual, and an IBM PC 2.0 disk con-
taining sample digitized images and test
patterns. Does not include case or power

supply.
DROI-KIT.........ooooviiiiin, $249
DTO1-KIT and DRO1-KIT
together............oooeeiiiiiinnin, $489

ImageWise is also available assembled. Call
CCI for source and availability of assembled
boards and complete systems, black-and-
white TV cameras, 32K-byte static RAM
chips, and power supplies. Software utilities
are also available in SB180 format.

All payments should be made in U.S. dollars
by check, money order, MasterCard, or Visa.
Surface delivery (U.S. and Canada only): add
$3 for U.S., $6 for Canada. For delivery to
Europe via U.S. airmail, add $10. Three-day
air freight delivery: add $8 for U.S. (UPS
Blue), $25 for Canada (Purolator overnight),
$45 for Europe (Federal Express), or $60 for
Asia and elsewhere in the world (Federal Ex-
press). Shipping costs are the same for one or
two units.

There is an on-line Circuit Cellar bulletin
board system that supports past and present
projects. You are invited to call and exchange
ideas and comments with other Circuit Cellar
supporters. The 300/1200/2400-bps BBS is
on-line 24 hours a day at (203) 871-1988.

To be included on the Circuit Cellar ma|I- |
ing list and receive periodic project up- |
dates and support materials, please circle
100 on the Reader Service inquiry card at

| the back of the magazine.
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MICROPROCESSOR
MASTERY!

The Development System that
Supports 150 Different Microprocessors.

A complete solution

Find Bugs Fast

Get Running Fast

Here, at last, is the working environ-
ment of the future for developing
error-free and efficient microproces-
sor code. Save time and money with
UniLab II's seamlessly integrated
toolset:

An 8/16-Bit Universal Emulator-
With UniLab’s full selection of symbolic
debug commands you can
quickly display and change
all registers, memory, and
ports, plus set software
and hardware breakpoints.
An Advanced
48'Channel Windows can be
Analyzer- used to view source
Most other files, previous

traces, and more.

development

systems are e Symeat
dead in the or source code
water if there line display.

is a hardware fault, such
as a simple bus short. Now,
you can use the power of
UniLab to home in on both
software and hardware
problems quickly.

An Input Stimulus Generator-
You conveniently specify system
inputs and observe the results.

A Built-In EPROM Programmer-
helps finish the job!

Development Dreams Come True

Use Unilab’s advanced
windows to set up
your screen the

way you want to...
view multiple items
of interest. Imagine
being able to auto-
matically compare a
current trace with previous
trace data to instantly
determine differences. You
can set breakpoints, single-
step, then go back to the an-
alyzer without missing a beat.
If you make a change in your
code, use UniLab’s built-in line-
by-line assembler to instantly patch
the fix and test the results. Think of
the time savings.
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Searching for bugs by single-stepping
through suspect code can take forever.
Now, with UniLab, just specify the
bug symptom you are looking for as

a trigger spec and let UniLab catch the
On-Line Help bug fOI' yOU as
menus. Command YOUI program

Glossary. and . .
Word List. runs in real time.

Pop-up Mode
Selection
panel called
by soft key.

,

Screen displays Contlext

; UniLab trace
scroll off into g sensilive
s history buffer - ﬁlterlng prompt line.
canbeviewed eliminates extraneous
information and shows
you only the program steps of interest.

Set up for any 8- or
16-bit processor
in seconds!

Thanks to our innova-
tive emulation
approach, moving
between processor
types requires only
a new emulation
module and soft-
ware change. You
save both money
and time: Our
inexpensive
o e Personality Paks™ (only
‘ about $500) include all the items
you need for fast hook-up. Orion Micro-
Targets," functioning target circuits for
popular MPUs, let you test your software
before your own hardware is ready.

You probably won't use your develop-
ment system every day. You do need
a system that's easy to learn, and easy
to come back to. That's UniLab. It lets
you use commands or menus-or a

I

1 revolutionize your software design

mixture of both. The same commands
work for all MPUs. Useful help screens,
an on-line manual & glossary, instant
pop-up mode panels, a quick
command and parameter

reference, are at the ready.

Affordable, Expandable

At less than $5,000 UniLab
pisassembiyor  COSES less than
: codehn‘nmemoryd our less-able
an be compare: .

! fa’lhlrace i: Competltors.

adjacent window. - You can add our

Symbotic new Program

breakpoint

reglsior Performance

display. Analysis option
to help you

optimize your software. If
you don't need UniLab's
power, other models are
available from $2,995. Get
e story on UniLab 1l and how it can

efficiency, as it has for thousands.
Universities, ask about our Education
Outreach Discount Program.

Call Toll-Free 1-800-245-8500.
In California call (415) 361-8883.

When you own or rent a UnilLab II,
you get access to Orion’s team of
Applications Engineers.

702 Marshall St.
Redwood City, CA
94063
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David Gedeon

Complex Math 1n Pascal

Add these well-designed routines to your Pascal math library.

= wwm ascal has no provision
I 3 m  fordealing with complex
' 2 ~¢  math, making it awk-
ek ,\‘. e ward for many engineer-
R ing applications. No
wonder so many engineers and scientists
continue to program in ‘‘old-fashioned”
FORTRAN. That venerable language in-
cludes the numeric data type complex,
and the operations +, -, x, and / work
equally well on real and complex num-
bers. (See the text box *‘Review of Com-
plex Math” on page 122 for an introduc-
tion to complex numbers.)

Of course, Pascal does have ways of
handling complex numbers, but most of
them aren’t pretty to look at. The typical
ad hoc approaches involve directly ma-
nipulating real and imaginary parts using
intermediate variables and plenty of ob-
scure code.

I once had to write a program whose
sole purpose was to evaluate elaborate
complex functions obtained from analyt-
ic solutions of partial differential equa-
tions. A typical example was the function

_ cosh(dy) — cosh(A/2)
1 — cosh(A/2)

S

where y is a real variable, 4 is a complex
constant, and cosh is the complex hyper-
bolic cosine. It was quickly apparent that,
to do the job concisely and reliably re-
quired some kind of extension to Pascal.

I gave up the idea of evaluating f(y) in
the usual algebraic notation, since it is
not possible to redefine Pascal’s intrinsic
arithmetic operators to work with com-
plex numbers. Instead, I used a reverse-
Polish evaluation structure similar to that
of a Hewlett-Packard calculator.

In reverse-Polish notation, the oper-
ands or inputs are stored before the opera-
tion or function is specified. The follow-
ing table gives some examples:

Algebraic Reverse Polish
—a =
a—b ab—

(@a+b)xc cab+ X

Sxa+sin(b xc)Sax bc x sin+

Stack Structure

The key idea for implementing reverse-
Polish notation in Pascal is to place the
numbers and intermediate results on a
stack in the order needed and then oper-
ate on these stored values using the pro-
grammed routines for complex versions
of +, -, x, and /, as well as the more
involved functions like cosh.

The stack referred to is not the same
one the Pascal system uses internally, but
rather is dynamically allocated in the
user’s program. The basic storage ele-
ment for the stack is a Pascal record de-
clared as

TYPE
stackpt = “stack
stack = RECORD
r, i: REAL;
next, prev: stackpt;
END;

The r and i fields contain the real and
imaginary parts of a complex number.
The next and prev fields link records to-
gether. Stack records are allocated dy-
namically during execution of the user’s
program. Two variables of global extent
are declared:

VAR zpt, zroot: stackpt

Zpt will always point to the current top
of the stack, which varies. Zroot will
point to the root of the stack, which is
fixed. Figure | shows a typical stack
structure during program execution.

An initialization procedure, which
needs to be called only once, allocates the

first stack record. The intrinsic Pascal
procedure NEW allocates the required
memory and set zpt; the rest of the ini-
tialization procedure sets zroot and the
various fields of zpt”~.

PROCEDURE initialize;

BEGIN

NEW(zpt);

zroot: = z2pt;
zpt”.prev := NIL;
zpt”.next := NIL;

zpt”.r:= 0.0; zpt”.i:= 0.0;
END;

Two routines, push and pop, modify
zpt. The user never directly calls push
and pop; they are fundamental operations
used by most of the complex-math proce-
dures to follow.

Push increments zpt to the next record
in the stack. If no record has previously
been allocated, the intrinsic procedure
NEW is used to allocate one and the next
and prev fields are initialized. Pop decre-
ments zpt to the previous record in the
stack.

If the pop routine is called when the
stack is empty, the r and i record fields
are set to zero and zpt is left unchanged.
You might wish to modify the admittedly
indulgent way in which pop handles this
sort of programming error.

PROCEDURE push;
VAR zsav: stackpt;
BEGIN
IF (zpt” .next <>NIL)
THEN zpt := zpt~ .next
ELSE BEGIN

continued

David Gedeon is a consultant in engi-
neering numerical analysis at Gedeon
Associates, 16922 South Canaan Rd.,
Athens, OH 45701.
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A complex number z is comprised of
real and imaginary parts: z = x +
yi, where i is the square root of —1 and x
and y are real numbers. You can also
write a complex number as an ordered
pair z = (x, y) and plot it on a cartesian
coordinate system with the horizontal
axis representing the real part and the
vertical axis representing the imaginary
part.

Using this coordinate system, you can
also think of a complex number as a vec-
tor running from the origin to the point
(x, ). The length of the vector and its
angle with respect to the positive real
axis are called the modulus and argu-
ment. Figure A illustrates a complex
number with its modulus and argument.

Complex math is an extension of real-
number math. In fact, the real numbers
are “‘embedded” in the complex number
system in the sense that every real num-
ber is a complex number with an imagi-
nary coefficient of zero:

x=x0=x+0i

Complex numbers add and subtract
like vectors, as this example shows:

(ab)+(c,d)y=@+c,b+d).

Multiplication of two complex num-
bers is done intuitively by multiplying
their moduli and adding their argu-
ments; the formal definition is

A

Imaginary axis

2
W
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)
&

$
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\@

Argument

—» Real axis

Figure A: A complex number represented as a vector.

Review of Complex Math

(a, b) X (¢, d) = (ac — bd, ad + bc).

The fact that i = (0, 1) is the square
root of — 1 follows from the definition of
multiplication. That is,

0, 1) X (0, 1) =(-1,0).

Division of two complex numbers is
the inverse of multiplication and is done
intuitively by dividing moduli and sub-
stracting arguments. The formal defin-
tion is
(ac + bd, bc — ad)

¢t + d? ’

(a, b)/(c,d) =

A useful complex operation with no
real counterpart is the conjugate 7 of a
complex number z = (x, y) defined by

Z2=0x, -y

Z has the same modulus as z but an op-
posite-signed argument.

One of the most important functions
in complex mathematics is the exponen-
tial function defined by

exp(z) = e X (cos(y), sin(y)).

Other useful functions are often de-
fined in terms of the exponential func-
tion; for example, the complex hyper-
bolic cosine is defined as

exp(z) + exp(—2)
——2 .

cosh (2) =

An excellent introduction to the sub-
ject of complex numbers appears in Cal-
culus and Analytic Geometry, third edi-
tion, by George B. Thomas, Jr.
(Addison-Wesley, 1960).

zsav :=zpt;
NEW(zpt);
zpt” .prev := zsav;
zpt” .next := NIL;
zsav’_ .next := zpt;
END;
END;

PROCEDURE pop;
BEGIN
IF (zpt”.prev<> NIL)
THEN zpt := zpt” .prev
ELSE BEGIN
zpt .r :=0.0; zpt”.1:=0.0;
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END;
END;

Entering and Displaying Numbers
To provide a concise and appropriate way
of representing complex variables, I de-
fine a new type:

TYPE ecmplx = ARRAY[1..2] OF REAL;

For a variable z declared as type cmplx,
z[1] is the real part and z[2] is the imag-
inary part.

Numbers are placed on the stack using

two procedures, keyin and rkeyin, so
named to suggest keying in a number on a
calculator. Keyin first pushes the stack
then copies its complex argument into the
r and i fields of the new zpt~ Rkeyin is
identical to keyin but takes a real argu-
ment. If z = (x, 0) then rkeyin(x) has
the same effect as keyin(z).

PROCEDURE keyin(z: cmplx);
BEGIN
push;
zpt .r:=2[1];
continued
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A few samples

will clear up any
uncertainties. With
practice, it’s easy.

zpt”.1:=2[2];
END;

PROCEDURErkeyin(x:REAL);
BEGIN
push;
zpt .ri=x;
zpt”.1:=0.0;
END;

The display function provides access to
numbers on the top of the stack (and
hence, to the results of calculations).
Display(1) returns the real part of zpt~
and display(2) returns the imaginary
part. Display has no effect on the value
of the stack pointer zpt.

FUNCTION display
(indx: INTEGER): REAL;
BEGIN
CASE indx OF
1: display :=zpt .r;
2:display := 2pt”.i;
OTHERWISE display :=0;
END;
END;

The enter and clear functions pro-
vide further access to and control over the
stack. Enter makes a copy of the record
that is on top of the stack and pushes that
value onto the stack. Clear resets the
stack pointer to zroot and zeros the real
and imaginary fields of the root record.
Use the clear function to prevent the

stack from growing too large during the
course of a long program.

PROCEDURE enter;
VAR a, b: REAL;
BEGIN
a:=zpt .r; b:=2pt .1i;
push;
zpt .r:i=a;zpt .1:=b;
END;

PROCEDURE clear;
BEGIN

zpt :=zroot;

zpt”.r:=0.0; zpt~.1:=0.0;
END;

Operations

The available mathematical operations,
coded as separate procedures, are negate,
conjugate, invert, add, subtract, multi-
ply, divide, exponential, and hyperbolic
sine and cosine. Listing | contains all 10
procedures.

Binary operations such as addition op-
erate on the top two records of the stack,
leaving the result in the stack position
previously occupied by the second oper-
and. Unary operations such as negation
operate only on the top record of the
stack.

The result of any operation is.available
at zpt~. During binary operations, the
stack is automatically popped once,
bringing any previously stored records
into position for subsequent operations.
Figure 2 clarifies this sequence of events
for binary and unary operations.

Sample Problems

A few sample problems will clear up any

uncertainties you might have regarding

the use of the above procedures. After a

little practice, it becomes second nature.
The first example multiplies two com-

plex numbers, z1 = (1, 2)and 22 = (3, 4),

assigning the real part of the result to x
and the imaginary partto y.

VAR
X,¥: real;
21,22: emplx;

BEGIN

initialize; {set up stack; required
only once}

z1[1] :=1.0; 21[2] :

22[1] :=3.0; z2[2] :

keyin(z1);

keyin(z2);

multiply;

x :=display(1);

y :=display(2);

2.0;
4.0;

The second example evaluates the
complex exponential of z1 divided by 22
and again assigns the result to x and y.

clear; {optional}
keyin(z1);
keyin(z2);
divide;

cexp;

x :=display(1);
y :=display(2);

The third example multiplies a com-
plex number z1 by its conjugate and as-
signs the result to x. Note the use of
enter as a way of putting a second copy
of z1 onto the stack.

clear
keyin(z1);
enter;
conjugate;
multiply;

x :=display(1);
END;

The operations of listing 1 have proven
continued
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Figure 1: Tipical stack structure.

Figure 2: A stack sequence for 1vpical binary and unary operations.

124 BYTE * JULY 1987



-

. A
arp. Sleek. And amazingly

r anything from business forms to spread-

3: word processing to heavy-duty data processing.
ith letter quality printing at 100 cps. And data
ocessing printing at 200 cps. Open the clamshell
asing and look inside. Discover just how simple the

~ future can be.

The Personality. IBM, Epson; Diablo"-the
Genicom 1000 can be all of these printers and more.
Because we've built their personalities into plug-in
cartridges. Changing personalities is as easy as changing
your mind. Simply plug in the personality cartridge of

your choice, and your Genicom 1000 is off and running.

Working with almost any PC or software program you
care to mention. Effortlessly.
/.' . Express your personality. With font

cartridges that plug right into the front
& . of the printer. Pick your type; you've got
# hundreds of fonts to choose from. Insert
) up to three cartridges at once, and vary
type styles within the same document.

The Design. The Genicom 1000 is the first desk-
top printer designed with common sense, right
down to its built-in printer stand.

The unique design also makes paper load-
ing faster and =asier than ever before. Feed
tractor paper straight through the bottom. Or
from the rear. With Genicom’s automatic, zero
tear-off bar, no matter how you feed it, you'll
never waste a piece of paper again.

o
A

sheets of paper, typewriter style. You don’t even have
to remove the tractor paper.

IEM s a registered trademark of International Business Machines Corp
Epson is a reqistered rademark of Epson America, Inc
Caablo (s a registered trademark of Xerox Corporation

e Genicom 1000 Series Desktop Printers.

S
When you want to print on letterhead, just feed singléﬂ-e': W

But the 1000
designed for mo
of use. It was also des
performance. Its 18-wire
delivers high resolution gre
processing printing that can oni

The Controls. Easy to adapt. E:
easy to control. With the Genicom 1000
total command is at your fingertips. Choo
character spacing, line spacing, form leng rin
quality with the push of a button. No dipswitches. A
no fumbling inside the printer. h 1

The Track Record. When it comes to reliability,
Genicom stands by its record. We've created a full line
of printers: from desktop models to machines that print
800 lines per minute. Our printers have proven their
rugged dependability performing for some of the world’s
largest corporations. Now we're ready to prove it to you.

So stop by your authorized Genicom dealer today

and ask for a demonstration of the new
1000 Series; the 1025 and the 1020
for wide column printing. We think
you'll agree, these printers are a
radical departure from the crowd.

For the Genicom dealer nearest
- you, call 1-800-437-7468. Iin
\) Virginia, call 1-703-949-1170.

G’El IJIVI
The Printers That Mean Business.

One Genicom Drive, Waynesboro, VA 22980
Inquiry 96

~ v %



Inquiry 252

Turbo Pascal Programmers:

15 MINUTES = 200 HOURS!

with new turboMAGIC™ code generator.
Your productivity increased or your money back!

Let your imagination run wild! Turn your ideas into state-
of-the-art programs. It's easy with turboMAGIC, the slickest
code generator available for Turbo Pascal. Input forms and
help windows up to 66 lines long. Pop-up menus. Pull-down
menu systems. And much more! turboMAGIC will turn 15
minutes of your time into code that would take you hundreds
of hours to write. When it comes to forms ... we do more
than the others ... and we do it better!

Read what experts say: “Fast automatic updating of
dependent fields adds flair to your input screens.
turboMAGIC will be a blessing for programmers who would
rather not write the user interface for every program.” - Neil
Rubenking, PC Magazine, 24 Feb 87

Wouldn't you like some magic? Order turboMAGIC today
Just $99.00. 30-day Money Back Guarantee. You can’t lose.
CALL NOW! 800-225-3165 or 205-342-7026. Requires Turbo
Pascal 3.0 and a 256K 1BM PC compatible. Not Copy
Protected. No Royalties

/o

Sophisticated Software Inc.

6586 Old Shell Road
Mobile, AL 36608
(205) 342-7026

COMPLEX MATH

¢ Eliminate Confusion
* Reduce Training Time |
¢ Increase Productivity

Need Custom Keytops?
Call us at 602 634-7515

IHooleon
CORPORATION

P. O. Box 201, Dept. BY,
Cornville, AZ 86325 |

[
LN N N N N § J§ |5 X

KEYTOPS—Kits to support most ébﬁwére, including':
PC to 5251 $21.95 DisplayWrite 3 $21.95
PC to 5520 $29.95 WordPerfect 4.1 $29.95

KEY EXPANDERS Touchdown'™ key expanders enlarge small. cntical

keys {Return, Shift, Backspace. etc ) on the IBM

FULL KIT $21.95 PC and look-alikes to full-size, AT-style keys. Full

MINI KIT $10.95 kit has 12 separate expanders Mini-Kit Enter’Ret,

both shifts. backspace. All kits support LED where
needed Must specify keyboard

Language conversions available! Send me FREE INFORMATION

Specify Keyboard Make/Mode!.

Name -
Address

City.St .2ip E’

VISA MC # Exp

Visa or MC orders 602 634-7515  Same Day Shipment « U S Postage Paid
[ & N N N N N N N N N §N N § B N ]

Inquiry 113 for End-Users.

] Black Gray

126 BYTE ¢ JULY 1987 Inquiry 114 for DEALERS ONLY.

Listing 1: Pascal procedure for handling complex
arithmetic.

PROCEDURE negate;
{Negative of current stack pointee}
BEGIN
zpt™.r i= ~zpt.r;
zpt”.1:=-zpt”.4;
END;

PROCEDURE conjugate;
{Complex conjugate of current stack pointee}
BEGIN
zpt”.1:=-2zpt”.1;
END;

PROCEDURE invert;
{Inverse of current stack pointee}

VAR mag: REAL;

BEGIN
mag := (zpt .r*zpt .r) + (zpt~.1i*zpt”.1);
zpt”.r:= zpt_.r / mag;
zpt”.1:=-2pt”.1 / mag;

END;

PROCEDURE add;
{Adds current and previous stack pointees; pops
stack; result is in new pointee}
VAR a, b: REAL;
BEGIN
a:=zpt .r;b:=zpt .i;
Pop; :
zpt .r:=2zpt .r+a;
zpt” .1 :=2zpt .1 +Db;
END;

PROCEDURE subtract;
{Subtracts current from previous stack pointee; pops
stack; result is in new pointee}
BEGIN
negate;
add;
END;

PROCEDURE multiply;
{Multiplies current and previous stack pointees; pops
stack; result is innew pointee}
VAR a, b, ¢, d: REAL;
BEGIN
a:=zpt .r;b:=2zpt”.i;
Pop;
c:=(a*zpt .r) - (b*zpt”.1);
d:=(a*zpt™.i) +(b*zpt.r);
zpt .ri=c;
zpt™.1:=d;
END;

PROCEDURE divide;
{Divides previous stack pointee by current; pops
stack; result is in new pointee}
BEGIN
invert;
multiply;
END;

PROCEDURE cexp;
{Complex exponential function of current stack
pointee}




COMPLEX MATH

VAR mag: REAL;
BEGIN
mag := EXP(zpt~.r);
zpt”.r := mag*COS(zpt™.1i);
zpt” .1 := mag*SIN(zpt~.1);
END;

PROCEDURE sinh;
{Complex hyperbolic sine of current stack pointee}

VAR z: cmplx;

BEGIN

z[1] :=2zpt .r; 2[2] :=2pt”.4;
cexp;

keyin(z); negate; cexp; subtract;
zpt~.r:=0.5%zpt”.r; zpt .1 := 0.5%zpt”.1;
END;

PROCEDURE cosh;
{Complex hyperbolic cosine of current stack pointee}

VAR z: cmplx;

BEGIN
z(1] :=2zpt”.r; 2[2] :=zpt .1i;
cexp;
keyin{z); negate; cexp; add;
zpt™.r:=0.5%zpt”.r; zpt”.1:=0.5¥%2zpt”.1;

END;

Listing 2: Pascal procedures for interfacing to the routines shown in listing 1.

TYPE
stackpt = “stack;
stack = RECORD
r,i: REAL; {Holds real and imaginary parts of number}
next,prev: stackpt; {Links RECORDs of stack}
END;
VAR zpt,zroot: stackpt; {variable stack pointer and root position}
PROCEDURE initialize;
BEGIN
NEW(zpt);
zroot := 2pt;
zpt~.prev := NIL; zpt~.next := NIL;
zpt™.r :=0.0; zpt” .1 :=0.0;
END;
PROCEDURE push; {Increments stack pointer; creates new RECORD
only if next position = NIL}
VAR zsav: stackpt;
BEGIN
IF (zpt”~.next <> NIL) THEN zpt:= zpt~.next
ELSE BEGIN
zsav:=2pt;
NEW(zpt);
zpt”.prev:= zsav; zpt~ .next:= NIL;
zsav’ .next:= zpt;
END;
END;

PROCEDURE pop;
BEGIN
IF (zpt”.prev <> NIL) THEN zpt:= zpt~.prev
ELSE BEGIN {Incase of no previous element, pop zeros}

{Decrements stack pointer}

continued
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Listing 2: Continued.

zpt”.r:=0.0; zpt”.1:=0.0;
END;
END;

FUNCTION display(indx: INTEGER): REAL;

BEGIN
CASE indx OF
1: display:=zpt .r;
2: display:=zpt~.1i;
OTHERWISE display:= 0;
END;
END;

PROCEDURE keyin(z: emplx);

BEGIN
push;
2pt”.ri=2[1];
2pt”.1:=2[2];
END;

PROCEDURE rkeyin(x: REAL);

BEGIN
push;
2pt”.ri=x;
zpt”.1:=0.0;
END;

PROCEDURE enter;

VAR a,b: REAL;

BEGIN
a:=2pt”.r; b:=2pt . 1;
push;
zpt”.r:=a; zpt.i:=b;
END;

PROCEDURE clear;

BEGIN
2pt:= zroot;
2pt”.r:=0.0; 2pt”.1:= 0.0;
END;

{Extracts real or imaginary parts of
current stack pointee}

{Equivalent of keying in numbers on calculator;
pushes stack, inserts number at new pointee}

{Similar to KEYIN except enters a real number}

{Copies current pointee onto stack}

{Resets stack pointer to root of 1ist, zeros}

sufficient for all the complex math I have
ever required. You can easily write spe-
cial functions not included by using list-
ings 1’s procedures as models. Listing 2
incarporates the access procedures just
presented (initialize, push, pop,
etc.)

Separate Compilation
You can directly include the above proce-
dures in a program whenever you require
them. However, it makes more sense to
put them in a separate file to be used as a
package when you need them.

For the Microsoft Pascal environment,
I have set up a separately compiled unit,
named complex, that contains all the re-
quired procedures. The complex unit sits
quietly in a disk file until a compiler re-

quests it with the USES directive. The
linker takes care of resolving all the pro-
cedure references just as for any external
or library procedure. As a bonus, the
initialize segment is set up to run
automatically before the main program
begins.

For Pascal versions (such as Turbo
Pascal) that do not support separately
compiled units, it should be simple
enough to group the complex procedures
as an INCLUDE file. ®

[Editor’s note: Microsoft Pascal versions
of the complex unit and a demonstration
program are available on disk, in print,
and on BIX; see the insert card following
page 224 for derails. Listings are also
available on BYTEnet, see page 4.







Board-level best. Do you recog-
nize these boards? Look under
the hood of your IBM" PC, XT
or AT." With sales of SixPakPlus;
Rampage" and Advantage™ multi-

function boards
exceeding 2 mil-
lion, you can bet
most IBM Personal
Computers are
enhanced by AST.
Think of us every

your IBM PC.

Hundreds of solutions to enhance

time you need more memory,
more /O, graphics or modems
for your PCs, XTs, ATs, and yes,
especially the new IBM Personal
System/2" AST enhancements
contribute to a
more productive
overall office
environment.
First in a series
of system solu-
tions. Waste no

time trying to match compo-
nents to create a complete sys-
tem. You can purchase, plug in
and operate AST’s integrated
workstation solutions in no time.

All of our products meet our
strict guidelines for industry com-
patibility, but advanced architec-
ture and innovative technology
transform AST computing solu-
tions into something more.

You get more performance



BERRRRRRRRRIRRIIIDY

alnanajasaajaanm2ss)

A3 AR ANIAN NS

o O S ) O

=P EFEET

= T TITIITLIL I
S0 [ 2 I |

from the AST Pre-
mium/286™ AT-

compatible personal S
computer, with its
10 MHz processing
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tions provide total compatibility
with industry standards. Plus, a
common, user-friendly interface
throughout AST’s communica-
tions products allows you to mix
and match AST products in
order to create a custom solution.
So, it SNA, BISYNC, 5251, 3270,
LU6.2PU2.1, Gateways, NetWare,”
Token Ring Network, IEEE 802.3
and other communications
specifications worry you, leave

the expertise to AST.
Our terminal emulation prod-
ucts lead the industry in pro-
viding unique, cost-saving ways
for your PCs to be linked with
minicomputers or
mainframes. And
our simple-to-
install networks
with advanced
operating system
teatures appeal

5250 Gateway

5250 Cluster

LLANs

to both first-time and sophisti-
cated users.

Bridging the computer
gap with DEC™ and Apple’
enhancements. AST crosses
industry bound-
aries to bring
Apple and Digital
Equipment Corpo-
ration (DEC) users
the same expe-
rience and com-

Connectivity for IBM, Apple and
DEC computers

mitment to quality we give to
the IBM world.

In addition to manufacturing
industry-specific enhancements,
AST offers products that bridge
normally incompatible technol-
ogies—like MS-DOS coprocessor
boards that allow Macintosh
users to run IBM applications soft-
ware and terminal emulation pack-
ages allowing IBM PCs to com-
municate with DEC computers.
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Donald F. Cooke

Map Storage on CD-ROM

Managing map data for optimum efficiency

s a publishing medium,
CD-ROM has three
characteristics that make
it unique: large capacity

. (equal to a six-foot-wide
floor-to-ceiling shelf of books, or over a
thousand floppy disks), a printing press
replication process that permits rapid du-
plication, and the benefit of a booming
compact audio disk market that is foster-
ing economies of scale in manufacturing
compact disk hardware.

This article focuses on a body of data
that is not only large enough to stretch the
550-megabyte capacity of a compact
disk, but also demands thoughtful use of
the computer’s algorithmic capabilities
to present the data to the user. The data is
a comprehensive digital street map. Po-
tential users range from drivers who keep
maps in their cars to anyone who orders
home-delivered pizza.

Digital street maps can provide unex-
pected benefits. People either love maps
or are intimidated by them. Six out of ten
people are_“cartographically illiterate”;
they have difficulty relating the bird’s-eye
view shown on maps to what they per-
ceive on the ground. Furthermore, Brit-
ish studies reveal that 4 percent of all
driving is wasted; drivers either take inef-
ficient routes or are lost. Finally, dis-
patchers of large truck fleets are discover-
ing that delivery routes designed
algorithmically using digital maps yield
savings in delivery costs.

Some aspects of maps make their con-
version to digital form more complex
than coding a payroll system or indexing
an encyclopedia. Reviewing some map-
ping concepts will shed light on this.

What is a Map?

In grade school, you were instructed that
‘“‘a map is a graphical representation of a
portion of the Earth’s surface,” a defini-

tion that has been made obsolete by re-
mote-sensed mapping of the moon and
planets and by computerization itself. If
you convert a map to digital form, is it
still a graphical representation?

This question—whether to treat the
map as a picture or a database—is funda-
mental to digital mapping. One approach
is to scan conventional paper maps and
store the scanned images indexed by loca-
tion and scale. The National Ocean Ser-
vice is currently proposing a two-sided
video disk that will contain approximate-
ly 108,000 images of maps, charts, and
satellite and aerial photographs. Chrysler
stored 13,000 map images at various
scales on optical disk for its Chrysler
Laser Atlas Satellite System (CLASS)
concept car demonstration for the 1984
World’s Fair in New Orleans.

MIT’s Architecture Machine group,
under Nicholas Negroponte’s leadership,
drove all the streets of Aspen, Colorado,
filming the driver’s view through the
windshield. The group transferred the
images—meticulously indexed—onto
three video disks controlled by a mini-
computer and linked to a video-projec-
tion unit.

The observer sits in an armchair and
controls the display with a joystick, mov-
ing up and down the streets of a city that is
2000 miles away. At any time, one video
player is generating the image while the
others are indexing along anticipating
left- or right-turn commands from the
joystick. This vicarious tour might sub-
stitute for budget travel or for training
commandos for rescue missions at for-
eign embassies.

You can retrieve properly indexed map
images and display them in familiar form.
Chrysler’s CLASS software plots the ve-
hicle’s location on the map image or dis-
plays present position relative to a driver-
specified destination. However, image

representation severely limits what can
be done with the fundamental geographic
relationships stored on maps; a more
complex database representation yields
greater flexibility.

Designing the Cartographic
Database

Before you can design a database repre-
sentation of a map, you need to know
what is expected of the computerized
map. This will let you specify what data
to collect for the map database. For ex-
ample, do you need to show all of the
streets or just major arteries? Do you
need to know the names of the streets? Do
you want to run an algorithm that figures
out the shortest road distance between
two points? If so, you need to record
street connectivity explicitly.

Do you want to be able to drive legally
on the computed shortest route? If so, you
have to know about one-way streets and
turn restrictions. Do you want the short-
est distance or the quickest path? You
might need to classify streets according to
speed potential. If you want to pinpoint a
destination by street address, you need to
encode address-range extremes at each
intersection.

Once you determine database content,
you need to address organization of the
data elements. Should the logical organi-
zation be streets sorted alphabetically or
data grouped city by city? Maybe the
route-finding algorithm needs quick ac-
cess to all possible turns at each intersec-
tion. Do you need to build a special index
for this function? Perhaps you intend to

continued

Donald F. Cooke is the chairman of Geo-
graphic Data Technology Inc. (13 Dart-
mouth College Highway, Lyme, NH
03768). He is one of the original develop-
ers of the DIME system of map encoding.
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locate your vehicle with a satellite naviga-
tion device that tells you latitude and lon-
gitude only. How can you translate this to
a more familiar map image of the neigh-
borhood or to “the first street between
Elm and Main”’? How do you sort and in-
dex on coordinates?

Finally, you need to go through the ac-
tual operations required to translate the
maps into digital form. What can you do
to control and detect errors in this encod-
ing process? Can you have some assur-
ance that the final product is a faithful
representation of the paper-map source?

The Role of Mathematics

These issues and others can be bewilder-
ing. But just as engineers can rely on laws
of physics to predict the performance of
circuits or devices, cartographers can use
mathematics to design systems for map
encoding. The most obvious bodies of
mathematics that apply to maps are those
that deal with manipulating the metrical
components of maps: angles, coordi-
nates, bearings, distances. These are
covered by analytic geometry and trigo-
nometry. Early computer mapping sys-
tems relied extensively on coordinate ge-
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ometry but lacked a comprehensive
structure on which to hang the coordinate
readings. Consequently, they were un-
suitable for analyzing connectivity and
adjacency.

The branch of mathematics most use-
ful for providing a framework for com-
puterized street mapping is topology. To-
pology defines elementary objects in
space by their dimensions: O-cells are
points with no dimension, l-cells are
lines between points and have one dimen-
sion and 2-cells are regions bounded by
lines and have two dimensions.

Topology goes on to define the rela-
tionships between cells of various dimen-
sions and provides various operators for
dealing with geometrical properties that
remain invariant under deformation.
Translated into English, this means that
you can use the fact that Elm, Main, Sec-
ond and Third streets form the boundary
of Census block 305, even if gross errors
are in the coordinate readings or the coor-
dinates are altogether missing. Further,
map encoding by topology makes it pos-
sible to run extremely powerful computer
edits on the encoded map, resulting in
total elimination of certain destructive
encoding errors.

The Census Connection

Surprisingly, the most useful develop-
ments in digital street mapping have oc-
curred at the U.S. Census Bureau. The
Bureau has to take a census every 10
years to satisfy constitutional require-
ments for apportioning the Congress and
establishing congressional districts. Until
recently, enumerators went from door to
door filling out forms and noting the loca-
tion of respondents by referring to a map.
In 1970 and 1980, most people were enu-
merated by mail. The Census Bureau
bought commercial mailing lists and
mailed questionnaires to each household.
Since there was no enumerator in the
field to locate each address on an official
census map, the Bureau developed ad-
dress coding guides that related ranges of
street addresses to Census block num-
bers. (The one-person-one-vote law says
that the Bureau must report population by
geographic units as small as a city block;
legislative districts are formed by aggre-
gating contiguous blocks.)

Largely because of demand for com-
puter-produced maps of census data, the
address-coding guides evolved into Dual
Independent Map Encoding (DIME)
files, which are faithful computerized
representations of the Census Bureau
street maps. Since the development of
DIME in 1967, the Census Bureau has
made DIME files for over 300 U.S. met-
ropolitan areas and is in the middle of a

continued



Our thanks to NASA for supplymg this computer enhanced ultraviolet photo taken by Skylab IV of a solar prominence reaching out 350,000 miles above the sun’s surface

Genlus Beglns With A Great Idea ...

But The Idea Is Just The Beginning

What follows is the time consuming task of giving
form and function fo the idea.

That's why we concentrate on building into our soft-
ware development systems functions and features
that help you develop your software ideas in less time
and with less effort.

We've started 1987 by releasing new versions of
our MS-DOS, Macintosh, Amiga, ROM, and Apple //
C development systems. Each system is packed with
new features, impressive performance, and a little bit
more genius.

Aztec C86 4.1
New PC/MS-DOS ¢ CP/M-86 * ROM
Superior performance, a powerful new array of fea-
tures and utilities, and pricing that is unmatched
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sive.

Aztec C68k/Am-p Professional ...... $199
A price/feature/performance miracle. System in-
cludes: optimized C ¢ 68000/680x0 assembler ¢
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Aztec C68k/Am-d Developer ........ $299
The best of Manx, Amiga, and UNIX. System in-
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Aztec C68k/Am-d plus source for the libraries and
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For code quality, reliability, and solid professional
features, Aztec C for the Macintosh is unbeatable.
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* optimized C ¢ 68000/680x0 assembler ¢ 68881
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one year of updates.
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6502/65C02 assembler, linker, library utility, UNIX li-
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host environments.

C’ Prime
PC/MS-DOS ¢ Macintosh
Applell « TRS-80 » CP/M
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$180 million cooperative project with the
U.S. Geological Survey to extend digital
mapping nationwide. For more informa-
tion on DIME files, see the text box
“Methods of Map Encoding” on page
134.

Digitizing the Country

What does a nationwide digital map look
like? Following the Census example,
there is a ““node” at every intersection, at
ends of streets, and at places where
streets bend appreciably. A DIME file
segment exists for every piece of street
(or railroad or stream) that connects two
nodes. In each DIME file line-segment
record there is the name of the street, the
two node numbers that bound the seg-
ment, the Census block numbers on each
side of the segment, and the address
range and zip code on each side. Each
node has an accurate latitude/longitude
measurement.

The 1980 versions of the Census files
had about 7 million street segments and
about 5.5 million nodes. These files
covered 60 percent of the population but
only about 5 percent of the land area.
Various extrapolations led to estimates of
10 million to 15 million line segments to
cover the U.S.

Including the number of characters
needed to store street names, node num-
bers, and so on, each segment requires
under 100 bytes of storage. The nation-
wide file will therefore contain between |
billion and 1.5 billion bytes of data. The
100-byte record size is generous; apply-
ing some compression tricks could re-
duce this by more than 50 percent. For
example, the high end of an address range
can be represented relative to the low
end, saving a couple of bytes, or a central
street-name inventory can serve all the
street segments, rather than repeating the
street name in each record. The net result
is that it is possible to compress a digital
street map containing all the streets in the
country to fit comfortably on one 550-
megabyte CD-ROM disk.

Simply making the data fit on a com-
pact disk is not enough, however. You
must organize the data so that you can
quickly access a particular street or zoom
in on the neighborhood around a street
address. If you loaded 10 million street-
segment records onto a compact disk as a
sequential file and tried to find a particu-
lar segment by a sequential search, it
would take over an hour just to transfer
the segment information into memory at
150,000 bytes per second, the bus speed

of CD-ROM readers. Clearly, you need a
more complex and responsive data
structure.

The mathematics of topological map
encoding suggests a data organization
scheme that represents the map by at least
three data files, one each for O-cells, 1-
cells, and 2-cells (see the text box ““Meth-
ods of Map Encoding™). This very gen-
eral structure uses lots of pointers that let
you retrieve all segments attached to a
single node or all the nodes on the bound-
ary of a block. Unfortunately, the 1-sec-
ond average access time of CD-ROM
players poses a barrier to this type of data
organization, since it would take between
15 and 30 seconds just to load the seg-
ments surrounding a four-sided city
block and much longer to get the infor-
mation needed for a useful screen
display.

Not surprisingly, the appearance of a
new hardware device poses new design
challenges to digital cartographers. Se-
quential-processing techniques appropri-
ate to the card-and-tape systems of the
1960s won’t work, nor will the random-
access schemes designed for the time-
sharing computer environments of the
1970s. The CD-ROM environment of the

continued

NCCTTTVITg

Report

e ()Y

Transmitted
Invoice

R N

—

132 BYTE * JULY 1987

Checks Printed

& Signed
i
Price, Qty, Part# :
Natched g oBmmnm s foomeomnnnn .
| | t
Invoira Stamped ; i ;
oded !
Check ! Open
. ' Accounts
Register |
' Payable
|
(e) |
|
|
I
|
: ?
*~MDistritution

=y

81 Great Oaks Bivd., 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.

Inquiry 189




COST SAVING

CONNECTIONS

RS232 INTERFACE PROBLEM SOLVERS...FROM WESTERN TELEMATIC INC.

END DATA SWITCHING
PROBLEMS

Is switching data cables becoming a
pain in the ASCII? Automatically switch
between computers, printers,
instruments—just about any
RS232 device.

Economically expand
computer ports, access
multiple computers or
remote peripherals.

From simpie AB
switches to intelligent
196 port code activated switch-
ing systems, our reliable, easy to use,
interface switches will help end your
interconnect problems.

EFFICIENT
PRINTER SHARING

it's time to make more efficient use of
your expensive printers. Share up to
two plotters, daisy wheel, dot matrix or
laser printers with up to 8 computers,
word processors or CAD systems.
Ideal for the automated office, schoo!
or engineering lab.
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Dot Matrix Printer Laser Printer

Our 4 or 8 port Printer Sharing Units
work automatically with up to 256K
buffering. No cable switching or knobs
to turn. Software changes are usually
unnecessary since they use standard
Ready/Busy or XON/XOFF
handshaking.

DAISY WHEEL

TERMINAL

AFFORDABLE
RS232 NETWORKING

Create your own local network with
our Any-port to Any-port Smart
Switches. Available in either 8 or 16
port versions, the Smart Switch is ideal
for computer port expansion, com-
puter sharing, engineering work
clusters and much more.

Each port has its own spooling
buffer. So any baud rate can communi-
cate with any other baud rate and
parity anywhere in the system.

LASER PRINTER

MATRIX PRINTER

A special supervisory port lets you
monitor activity on any other port,
connect ports together, broadcast
messages or designate the supervi-
sory power to other ports.

The Smart Switch is easy to use.
User friendly commands allow you to
select ports, disconnect and display
port activity. A push button defines
each port for either DCE or DTE. So if
you need an intelligent, affordable way
to link your RS232 system, you're
ready for the Smart Switch,

d TERMINAL

PLOTTER

CONCERNED ABOUT
DATA SECURITY?

Prevent unauthorized access to your
computer system. Our Dial-back
Security Unit prevents outsiders from
peeking at, destroying or tampering
with your data. Only users entering
authorized passwords and dial-
back numbers stored in the

(— %= 200 number battery backed
"o Seiemen  directory will be aflowed

access.
An auxiliary com-

=, mand portis used to

8% set-up the directory and
security levels as well as

log each password attempt

and duration of each call.

Simply connect the DSU between

your computer and modem and feel

secure about who's using your data.

QUALITY PRODUCTS

Every WTI product is designed and
manufactured with quality and reliabil-
ity as a major requirement. We're so
confident you'll like our products that
we offer a 30 day return policy. Com-
pare our features, quality, customer
support and prices with any other
manufacturer and you'll know why
WTlis a recognized leader in the Data
Communications industry.

IT’S ALL IN THE BOOK...IT’S FREE

Descriptions, diagrams, specifications and prices for

the above products, plus many more, are in our col-

orful new catalog. It's your cost saving connection
...just ask for it!

Cali toll

e 1-800-894-7226

(in California 714/586-9950)

ED western
M] [ telematic inc.

5 Sterling, Irvine, California 92718 « Telex 467741

Inquiry 291 for End-Users. Inquiry 292 for DEALERS ONLY.
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MAP STORAGE

here are many different ways to en-

code maps. Depending on the in-
formation needed, the characteristics of
the storage device, and the desired sys-
tem response time, any one of several
approaches might be optimal.

A simple street map in figure A is en-
coded in three different ways. Each node
is identified by a unique number starting
with 1. The four city blocks have three-
digit block numbers, following the Cen-
sus Bureau convention. In the data files,
the coordinates (latitude and longitude
or state plane X and Y) of node “n” are
represented by “XY(n).”

The first method is polygon encoding
(see table A). You want all the boundary
coordinates of each block presented
chained in order clockwise around the
block. This format is useful for area cal-
culation or thematic mapping where the
whole block is flooded with color sym-
bolizing a data level.

This polygon format was especially
prevalent in early mapping systems, and
maps were digitized by tracing the
boundary of each polygon independent-
ly. The consequence of this was multiple
(and differing) readings of most points,
resulting in false sliver-shaped poly-
gons. Now this format is more often
generated algorithmically from the sec-
ond method, a DIME or chain format.

The DIME format is especially useful
for city street maps where most of the
line segments are straight and lots of an-
notation is associated with each seg-
ment. The fixed-length format was well-
suited to clerical coding forms and the
punch-card technology of the 1960s (see
table B).

The DIME concept was revolutionary
hecause it incorporated computer edits.
After the basic information was tran-
scribed from maps to coding forms and
cards punched for each segment, com-
puter edits analyzed the boundaries of
each block for closure. In table B, the
left-right encoding indicates that four
segments are on the boundary of block
104 (starred). Chaining them shows that
Vanhorn Street goes from node 10 to 6,
then Second Avenue goes from 6 to 12,
followed by Demark Street backwards
from 12 to 11, which joins Third Ave-
nue at node 11. However, at this point,
you've used all the segments on the
boundary of block 104 without complet-
ing a cycle. Inspection reveals an error
on Third Avenue: It should go from
node 10 to 11, rather than 19 to 11.
After these topology errors are cor-
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rected, the final DIME process involves
measuring coordinates for each node
and inserting them into the segment
records based on node numbers.
Although DIME made sense for map
encoding in the 1960s, the sequential or-

ganization of the DIME database made
queries for information very awkward.
For example, we had to search through
all the DIME records—the entire data-
base—to identify those segments on the
boundary of block 104.

1st Ave. i)
1 f RE g RE h 4
17} 173
2
¢ 101 < d 102 é e o
=
= <)
Py
8 2nd Ave. Ql7 6 12
k ,
% ' : )
~=|b 103 -la 104 n|x
© c E
2 g E
3 5 8
9 3rd Ave | =110 m 11

Figure A: A street map to be encoded as a digital map.

Table A: The map in figure A as polygon encoding.

Block number

Boundary coordinate

\

\ 101 XY(1), XY(2), XY(7), XY(8), XY(1)

P102 XY(2), XY(3), XY(4), XY(12), XY(B), XY(7), XY(2)

| 103 XY(8), XY(7), XY(6), XY(10), XY(3), XY(8)

| 104 XY{6), XY(12), XY(11), XY(10), XY(6)
Table B: The map in figure A as DIME format.
Street Name Node1 Node2 Blockto Blockto

the Left the Right

Vanhorn Street 10 6 103 104* Lots of other
Corbett Street 9 8 999 103 information
Corbett Street 8 1 999 101 is normally
Chrisman Street 7 2 101 102 saved in
White Street 3 5 102 102 DIME coding,
First Avenue 1 2 999 101 including low
First Avenue 2 3 999 102 and high
First Avenue 3 4 999 102 addresses on
Second Avenue 8 7 101 103 each side of
Second Avenue 7 6 102 103 the segment,
Second Avenue 6 12 102 104" zip codes,
Second Avenue 9 10 103 999 and town
Second Avenue 19 11 104* 999 codes.
Demark Street 11 12 104" 999
Demark Street 12 4 102 999
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Table C: The map in figure A as 2-D format.

0-cell file (nodes)

Node Coordinates Pointers to
number segments
1 XY(1) cf Note that node rumber is usually
2 XY(2) d.t.g much more complex than the
3 XY(3) egn sequential number used in this example,
4 XY(4) h.0 most often. a sequential number
5 XY(5) e within a map-sheet designation. l
6 XY(6) a,jk A complete 2-D system wocld
7 XY(7) d.ij have B-tree indexes on both the
8 XY(8) b.ci node identification number and
9 XY(9) b, into the coordinate readings.
10 XY(10) aim
11 XY(11) m.n
12 XY(12) n.k,0

1-cell file (line segments)

Segment Street Node1 Node2 Block Block Next Next Next
Left Right Left Right Street
a 7 10 6 3 4 | 3 a
b 5 9 8 5 3 ! i €
C 5 8 1 5) 1 b f b
d 4 7 2 1 2 i o] d
e 8 5) 3 2 2 a h e
f 1 1 2 5) 1 © d g
g 1 2 3 5 2 f e h
h 1 3 4 5 2 @ o f
2 8 7 1 3 G i i
2 7 6 2 3 d a k
k 2 6 12 2 4 i n i
3 9 10 3 5) b m m
m 3 10 11 4 5) El n |
n 6 11 12 4 5) m 0 o
o 6 12 4 2 5 K h n
2-cell file (btocks)
Block Block number Segment ‘
pointer
1 101 C Census biock numper is aciually the
2 102 k bottom of a state-county-census tract-
3 103 | block # neirarcty. This needs a B-tree
4 104 a index. The segmert pointer lets you access
5 999 h some segment associated with the block

Street Name File

Street

number Street name Segment pointer
1 First Avenue f As with nodes and blocks, street
2 Second Avenue i names need a B-tree index for rapid
3 Third Avenue | direct access. The segment pointer
4 Chrisman Street d gets you started on some segment
5) Corbett Street € along the street.
6 Demark Street n
7 Vanhorn Street a
8 White Street e

The final method, “2-D" encoding
data, which was developed at the Census
Bureau in the late 1970s, was a natural
adaptation to the time-sharing computer
environment. 2-D called for separate
files for points, line segments, and
bounded zones, and used pointers to
show the relationships between them
(see table C). The pointers and various
indexes permitted direct access to the
boundary of a block, the segments inter-
secting at a node, or all segments along a
street.

The 2-D model is much more com-
plex than DIME or polygon representa-
tion, but it has the virtue of allowing di-
rect access to important elements of
geography. For example, suppose a sat-
ellite location system determined that a
vehicle was at a particular location. A B-
tree search of the coordinates in the 0-
cell file might determine that the sensed
location was very close to node 7. The
information retrieved for node 7 in-
cludes the fact that it is connected to seg-
ments d, i, and j. Three direct accesses
to the 1-cell file reveal that these street
segments are related to street file entries
2 and 4. Direct access to the street-name
file finally shows that the vehicle is near
the intersection of Chrisman Street and
Second Avenue.

There are lots of different ways to set
up the pointers in this kind of file; the
block indexes use a linked list. To re-
trieve block 104, search the 2-cell file
and find that this is block index 4, and
that segment “a” is associated with it.
Direct access to segment “a’" shows that
block 104 is on the right side of the seg-
ment and that the next-right pointer
shows that you should get segment “k.”
You retrieve segment “k’ and continue
following the list until you close back on
segment “a.” Now that you have all the
segments in memory, you have only to
use the node, block, and street pointers
to pull coordinates, block numbers, and
street names into memory for a com-
plete representation of the block.

The 2-D model depends heavily on
direct access, and is therefore vulnera-
ble to the lengthy average access time—
around a second—that is achieved by to-
day’s CD-ROM readers. Given today's
RAM prices, a literal implementation of
the 2-D system doesn't make much
sense. Today's computer cartographers
are designing yet another way to orga-
nize digital street maps optimized for the
computer environments of the late
1980s.

JULY 1987 « BYTE 135




MAP STORAGE

1980s is characterized by at least one cen-
tral processor per user, lots of fast RAM,
and an unprecedented amount of compact
disk storage that you can index into at a
sluggish rate, but from which you can re-
trieve data sequentially at a rate equal to
50 typewritten pages per second.

The problem stated in mapping terms
is this: The city of Tallahassee, Florida
can be represented by a 9000-segment
digital map. Each segment requires 50
bytes of data, which means the database
for Tallahassee contains 450,000 bytes.
At 150,000 bytes per second, you could
load all the Tallahassee data into RAM in
3 seconds. This should be acceptable, if
you know where the Tallahassee data be-
gins on the disk. This could be the func-
tion of an auxiliary city index.

Applications

Applications of a digital street map range
from the mundane to the stuff of science-
fiction movies. Market researchers ana-
lyze demographic characteristics of their
best customers by matching the addresses
on credit-card transactions to digital-map
extracts that link the addresses to the cen-
sus characteristics of the neighborhood.
They then target bulk promotional mail-
ings to other people in areas with similar
characteristics. Fast-food outlets are
starting to dispatch fast-food deliveries
with help from a customized digital map
that relates addresses to the nearest store.
Large food companies that deliver fresh
baked goods to as many as 50,000 retail
outlets often hire consultants to design
delivery routes algorithmically. The

U.S. Atlas ($49.95)

IBM PC, 192K, DOS 2.0
Illston PC Programs

1932 Hayselton Dr.
Jefferson City, MO 65101
(314) 635-3417

Concepts Computerized Atlas ($49.95)
IBM PC, Macintosh

Software Concepts

P.O. Box 3323

Wallingford, CT 06494

(203) 634-4193

The Roadsearch

($34.95 plus $1.50 postage)
Apple II, Commodore 64,
IBM PCs and compatibles
Columbia Software

Box 2235W

Columbia, MD 21045
(800) 835-2246 ext. 172

priced under $500:

MAPMASTER
Ashton-Tate

25 Sylvan Road South
Westport, CT 06880
(203) 222-1974

ATLAS*GRAPHICS 2.0
Strategic Locations Planning
4030 Moorpark Ave., Suite #123
San Jose, CA 95117

(408) 985-7400

]

Mapping Software
for Personal Computers

Comes with disk containing

locations of 29,000 U.S. cities and
11500 places of interest.

Software computes distances between
places and retrieves places within radius
of point or along corridor.

Information on 2500 cities:
population, facts about country or
state. Test disk available;

good for three uses ($6.95 for
Macintosh; $5 for others).

Call with credit card number for
password for unlimited use.

Road network for several hundred
U.S. cities. Software calculates
shortest routes, travel time, and
gas used on trip.

The following four companies sell IBM PC-based thematic mapping software

DIDS (Desktop Information
Display System)

Sammamish Data Systems Inc.
P.O. Box 70382

Bellevue, WA 98007

(206) 644-2442

Streets on a Disk
Klynas Engineering
P.O. Box 1666

Simi Valley, CA 93062
(805) 583-1029
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store locations must be translated into
geographic coordinates using a digital
map; delivery cost reductions from S per-
cent to 15 percent are commonplace.

While all of these operations are im-
plemented on mainframes and minicom-
puters, nothing about them would prevent
their use in a desktop microcomputer (see
the text box “Mapping Software for Per-
sonal Computers’ for some software
products). One obstacle has always been
storage of the large databases involved
and, even more, how awkward it is to
transfer large files to the microcomputer
environment. CD-ROM will open up
new markets for such business applica-
tions by lowering the cost of distributing
and accessing digital-map files.

The Consumer Market
More important, however, is the potential
consumer market for digital street maps.
We usually use maps in cars to navigate
and occasionally at home to plan a trip.
We can do both better if aided by a digital
map and a home or in-car computer.
Many auto makers and electronics
firms are testing car navigation systems.
The most advanced unit is installed in a
Mercedes-Benz at Philips Research La-
boratories in Holland. The Philips proto-
type requests that you insert a map disk
into the car’s audio system. (Remember,
Philips and Sony developed the standards
for compact audio disks.) The navigation
computer asks you for your desired desti-
nation, computes the best route, retrieves
those portions of the digital map you’ll be
traveling on, then ejects the map disk so
the compact disk unit is available for
playing music. Philips’ navigation com-
puter keeps track of position by sensing
distance traveled with a differential
odometer, which monitors rotation of the
wheels on each side of the car and identi-
fies turns by the excess travel of the wheel
on the outside of a curve.
Position-keeping by dead reckoning
accumulates errors. The Philips system
resets its position by map correlation: It
compares zensed turns with the road lay-
out encoded in the digital map and sub-
tracts out the error each time it recog-
nizes a turn. Besides displaying the car’s
position on a CRT map image, the com-
puter prompts the driver with voice-syn-
thesized directions. If the driver gets lost
or misses a turn, the Philips system shuts
off the music and asks for the map disk
so it can compute a new route to the
destination.

Beyond Navigation

Although you could store the whole U.S.

on one disk and navigate anywhere in the

country, a navigation system would pro-
continued
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vide greater utility if you reduced geo-
graphic coverage and filled the saved disk
space with other information related to
the trip’s purpose.

You can divide travel by private auto-
mobile into three categories, and each
has a different information requirement.
For vacation travel, you need maps show-
ing a broad geographic area, augmented
with information about the sort of desti-
nations you are interested in when on
vacation: beaches, motels, museums,
restaurants, and tourist attractions, for
example. This information base is cur-
rently found in travel and campground
guides. Note that for vacation travel you
don’t need the digital map to show all
streets in residential areas.

For the second category of driving—
business travel—the navigation function
is especially important, since the busi-
nessperson is most often in a rented car in
an unfamiliar city. If the map disk also
contained an inventory of business estab-
lishments tied to geographic location, a
salesperson might be able to squeeze in
an extra sales call by requesting a display
of nearby businesses in the desired Stan-
dard Industrial Classification (SIC). This
kind of information is available from
companies such as Dun and Bradstreet.

In a third kind of driving—running er-
rands—you need all streets shown, and
the map should be augmented with infor-
mation more closely resembling a yellow
pages directory than a travel guide, Ideal-

ly, the disk would include all business es-
tablishments indexed alphabetically by
name and product/service type and tied
geographically to the map. Also, an in-
dex relating product lines to establish-
ments would help in situations where you
need to find a nearby store that sells parts
for a Wheel Horse garden tractor or fil-
ters for a Chemex coffee maker.

Maps by themselves have some utility;
maps managed as computer databases
have more. Maps correlated with large
volumes of data have even more utility,
whether used alone or in conjunction
with navigation devices. The immense
capacity and low duplication cost of CD-
ROM promise a revolution in map pub-
lishing. m

PREVENT POWER PROBLEMS
FROM STEALING YOUR TIME AND MONEY

The powerline can wipe out your data,
cause computer and printer failures,
damage hard disks, and cause data errors.
It is a primary source of operator
frustration and lost time and money.

400 Watt System - $449
800 Watt System - $795

Fortunately, there is a solution!!

The Meirick Stand-By Power System
provides backup power when a power
interruption or low voltage occurs.
It also filters out powerline noise
and eliminates damaging surges.

The Meirick System is the total solution.

MEIRICK INC.

Box 298

Frisco, Colorado 80443

Call us at 303-668-3251

Reirick

Stand-By Power System

\

100% parts and labor warranty for 12 months,

with 1 day turnaround service.
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AND NOW, AN UNFAIR COMPARISON BETWEEN
THE COMPAQ 386 AND THE NEW PC’S LIMITED 386"




Not terribly fast.
Not terribly cheap.




In truth, any comparison between the two
computers would be less than fair

Because when we built our 386 machine,
we didn't just copyv what the other guys were
doing, then throw in a few extra microchips for
good measure; we built the industry’s first true
second-generation 386 computer.

And the best news is, it’s available right now.

Just take a look at how this baby performs.
We've engineered some features into this
386 that allow it to blow the doors off any
computer short of a maintrame. Features like
a less cluttered motherboard and a svstem that
uses Static RAM. The result is a machine with
zero wait

states. And that runs compatible software un-
commonly fast—nbetween 20 and 75% faster
on 16 and 32 bit instructions, mathematical
calculations, sorting and memory read and
write tests”

Now take a look at the price.

Because you buy directly from us, you
bypass the middlemen—and their dealer
markups. That means vou can get our 386 for
around $3,000 less than Compaq’s**

So to all of you who already bought
Compag’s 386, vou have our condolences.

And to those of you who are thinking of
buving one, vou now have our phone number:

1-800-426-5150.

INTEL 86386 RUNNING AT 16 MHz
1624K OF 8 WAIT STATE STATIC RAM
1.2 MEG FLOPPY DRIVE
COMBINED FLOPPY AND HARD DISK CONTROLLER
SMART VU (REAl. TIME DIAGNOSTIC DISPLAY)
EGA HIGH RESOLUTION MONITOR
2 SERIAi. AND 1 PARALLEL PORT

S ———————

PC’S LIMITED 386"

W PC's Limited 386 Benchmark Study
1S available upon written request
* *Based on current suggested retart price
eftective May 15! for most comparable system
Compag Model 70 with a 70 Meg hard drive list
price $8 699 PC’s Limited 386'¢ with a 70 Meg hard
drive list price $5.399

Inquiry 196




MORE COMPUTERS BEYOND COMPARE.

Spniee
stving
CHOSSIS

Intel 80386 running at 16 MHz

1024K of 0 Wait State Static RAM

1.2 Meg floppy drive

Combined floppy and hard disk Controlier

101 kev Keyboard

192 watt Power Supply

System Clock/Calendar/Configuration Data in
CMOS RAM with battery backup

Hercules compatible Monochrome Graphics
card

2 Serial and 2 Parallel ports

High Resolution Monochrome Monitor

Smart Vu™ (Real Time Diagnostic Display)

With a 40 Meg, 28 MS hard drive

and standard chassis...................... $4.499
With a 70 Meg, 28 MS hard drive

and standard chassis...................... $4,899
With a 150 Meg, 16 MS hard drive

and standard chassis...................... $5,899
The 386'¢ EGA Color System

The above system with the EGA Video
card

2 Serial and 1 Parallel port

The EGA High Resolution Monitor
with ¢ 1) 40 Meg, 28 MS hard drive

and standard chassis...................... $4,999
With a 70 Meg, 28 MS hard drive

and standard chassis...................... $5,399
With a 150 Meg, 16 MS hard drive

and standard chassis...................... $6,499
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The 286! Monochrome System

Intel 80286 running at 6 and 12 MHz
1024K on board

1.2 Meg floppy drive

Combined floppy and hard disk Controller
84 key Keyboard

192 watt Power Supply

Clock/Calendar with battery backup
Hercules compatible Monochrome Graphics card
2 Serial and 2 Parallel ports

High Resolution Monochrome Monitor
Standard chassis

Smart Vu™ (Real Time Diagnostic Display)

With a 40 Meg, 28 MS hard drive............ $2,999
With a 70 Meg, 28 MS hard drive............ $3,399
The 286" EGA Color System

The above system with our EGA card

2 Serial and 1 Parallel port

The EGA High Resolution Monitor

With a 40 Meg,28 MS hard drive............ $3,499
With a 70 Meg, 28 MShard drive .. .......... $3,899

We have technical support people that you can talk
to for free by calling 1-800-624-9896.

Our One Year Limited Warranty says we warrant
each system we manufacture to be free from defects in
materials and workmanship for one year following the
date of shipment from PC’s Limited. During the one year
period, we will repair or replace at our option, any
defective products or parts at no additional charge if
they’re returned to us.




B
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The 286* Monochrome System The Turbo Monochrome System
Intel 80286 running at 6 and 8 MHz Intel 16-bit 8088-2 running at 4.77 and 8 MHz
1024K on board ¢ 1.2 Meg floppy drive 640K on board
Combined floppy and hard disk Controller 84 key Keyboard
84 key Keyboard ¢ 192 watt Power Supply 130 watt Power Supply
Clock/Calendar with battery backup Hercules compatible Graphics Adapter with
Hercules compatible Monochrome Graphics card 1 Parallel port
2 Serial and 2 Parallel ports _ High Resolution Monochrome Monitor
High Resolution Monochrome Monitor With one 360K floppy drive .................... $799
Smart Vu™ (Real Time Diagnostic Display) With one 360K floppy and a 20 Meg,
With a 20 Meg, 65 MS hard drive 65MSharddrive........................... $1,199

and the space saving chassis ............. $1,799
With a 40 Meg, 40 MS hard drive A

i $29 The above system with our EGA card

and standard chassis...................... $2,249 . ) :
The 286* EGA Color Svst The EGA High Resolution Monitor

S AOENSWIN With one 360K tloppy drive and a
The above system with our EGA card 20 Meg, 65 MS hard drive ... ............ $1,699
2 Serial and 1 Parallel port With one 360K floppy and a 40 Meg,
The EGA High Resolution Monitor 40 MS harddrive........................... $2,199

With one 20 Meg, 66 MS hard drive

and the space saving chassis ............. $2,299
With a 40 Meg, 40 MS hard drive
and standard chassis ....... .............. $2,749

Our Total Satisfaction Guarantee works like this:
Any item bought from us may be returned within 3¢ days
from the date it was shipped for a full refund of your
purchase price.

Returned items must be as-new, not modified or
damaged, with all warranty cards, manuals, and packag-
ing intact. Returned items must be shipped prepaid and
insured and must bear a PCs Limited Credit Return
Authorization (CRA) on the shipping label.
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AT and Hercules are registered trademarks.

To order a PC’s Limited computer
call us at 1-800-426-5150. Extension
728. In Texas call 1-800-252-8336.
Extension 728.

Our sales lines are open from 7 to 7
Monday through Friday and 9 until 2
on Saturday, Central Standard Time. -

PCS LIMITED

The Dell Computer Corporation
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A FEW MORE ITEMS TO COMPARE.

Saving money is just the beginning, At PC’s Limited, we
feel the best computer is one you're absolutely happy with.
So we design our machines to run thousands of
standard applications for either IBM's XT or AT—right off

the shelf

And we back every PC’s Limited computer with a
12-month warranty that covers both parts and labor. If
your machine goes down anytime within a year of pur-
chase, just send it back to us and we'll fix it free.

Plus, if you're not totally happy with any PC’s Limited
computer for any reason whatsoever, you can send it back
to us within 30 days of purchase and we'll refund your
complete purchase price. No questions asked.

And we've made ordering your computer as easy as
ordering a magazine subscription.

All you have to do is pick up your phone and dial
1-800-426-5150. Talk with our sales staff about the PC you
want, give us your credit card number or corporate p.o.
number and UPS will deliver your computer within a week
or So, postage paid.

We've already shipped more than 60,000 computers
that way without a hitch.

So if you want more computer—without parting
with more money—call PC’s Limited, 1-800-426-5150.

In Texas, 1-800-252-8336. Ask for extension 728.

PCS LIMITED

The Dell Computer Corporation

Pricing and System Specifications are subject to cnan?e without notice. Please inquire for current details.
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Introduction

Local Area Networks

hen we first started putting together this issue. we dis-

covered that a local area network meant different
things to different people. These differences didn’t occur be-
cause of the hardware used to build a LAN, or its size, but
because of what people thought a LAN ought to do. For ex-
ample, LANs are used to painlessly transfer files between
microcomputers of widely different architectures. LANs
also serve as a connection to a remote mass storage device,
either for diskless workstations or for processing data files
too large to fit on a microcomputer. Or a microcomputer
user, through a LAN gateway, can tap into the number-
crunching power or text-search capability of a mainframe
computer.

Most LANSs are application-oriented: That is, the needs
that are best served by the LAN drive the implementation of
the LAN. These needs are specific to each work environ-
ment and result in the same LAN technology being used in
different, and sometimes unique, ways.

We begin with Dick Lefkon’s *“A LAN Primer," an over-
view of current LAN technology. You’ll learn about the ba-
sics used to connect computers together into a LAN, using
such items as broadband or baseband connections, or fiber
optics. You'll also see how the topology of these connections
(star, ring, or bus) can be important in the implementation of
a network. The IEEE 802.x standards for network physical
and data link layers are discussed.

Next, we look at two work environments and how a LAN
answered a specific need. The University of Nottingham
needed versatile, graphics-oriented microcomputers to re-
lieve their Unix timesharing systems of the burden of users
simply doing word processing and related tasks. In *Using
the Macintosh on a Unix Network,” Hugh T. Smith, Wil-
liam J. Armitage, and R. James Duckworth describe how
Macintoshes, AppleTalk, Ethernet, and special gateway
boards were used to build a LAN that solved their problem.
Meg Woollen Perry describes in “An Inside Look at a LAN
Data Archive System” how the Becton Dickinson Research
Center answered its need for a distributed, but reliable, ar-
chival system using a LAN. The solution was to write cus-

tomized programs in dBASE III that let researchers easily
archive critical computer data from remote IBM PCs to a
central site viaa LAN.

In a LAN, the software that communicates information
among several machines must deal with the problems of
sharing resources without conflict or data corruption. Since
many users can access the same resources at the same time
on a LAN. multiuser programming rules apply. Frederick
D. Davis's “Multiuser Programming™ discusses the defen-
sive coding required to protect file integrity, whether it’s on
a multitasking system or a LAN. Sometimes certain design
decisions must be made to obtain maximum performance
with shared data over a LAN. In “A Shared Network
Spreadsheet™ Patrick R. Horton and Michael D. Morris de-
scribe the trade-offs made during the development of a
shared spreadsheet program to achieve optimum perfor-
mance on a LAN, but without compromising data integrity.

We finally return to the topology of a LAN and how its
structure can affect performance in subtle ways. Raymond
G. A. Cote’s “Views on a Network Analyzer” describes a
device called the ““Sniffer™ that is used to analyze data traffic
ona LAN. This analysis can determine if critical nodes may
be degrading network performance by requiring other nodes
to retransmit their data, either because of line errors or be-
cause the node is simply too busy.

What of the future? We see LANs becoming ever more
important in solving problems where data or a single de-
vice—such as a Linotype typesetter or a file server—must be
shared effectively among many users. The new generation of
high-end IBM PS/2 machines and Apple’s Macintosh II have
the computing horsepower to let sophisticated LAN activi-
ties operate in the background without affecting the perfor-
mance of the machine. Both will have multitasking operating
systems that will allow the development of software that ex-
pects to share its information with other machines or to arbi-
trate for access to a particular device. Creative users will dis-
cover methods to use this new hardware and software with
LANSs in ways we have yet to imagine.

—Tom Thompson, Technical Editor
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LOCAL AREA NETWORKS

A LAN Primer

If you’re unfamiliar with LAN standards
and jargon, get your feet wet here

IN THE PAST DECADE, local area net-
works have grown increasingly popular.
LANSs provide a way for microcomputers
to communicate with one another (and
other intelligent devices such as printers
and file servers) without sending all the
signals through an expensive mainframe
computer. First implemented for small
office equipment, then for personal com-
puters, these decentralized interconnec-
tions among inexpensive, shared systems
are now being extended to such diversi-
fied applications as robotics. Major cor-
porations are showing increased interest
in LAN systems and support products; a
primary example is IBM’s recent an-
nouncement of an army of LAN hardware
and software.

Shaping Up the Network

You can usually define the topology of a
network (its physical shape) as a star,
ring, or bus (see figure 1). The star shape
is most familiar to users of large main-
frame or minicomputers such as those
sold by IBM, Honeywell, Unisys, Digi-
tal, Hewlett-Packard, Control Data, and
Data General. It also applies to voice or
data private branch exchanges (PBXs),
such as ROLM and Micom, and even to
some networks of personal computers in
which all the outlying stations are physi-
cally connected to communication ports
on a particular PC at the center of the
star.

While perhaps the best-known type of
network, star-topology networks are
often not LANs because they lack equal
connectivity among stations (i.e., in
many cases, users on the network do not

Dick Lefkon

communicate directly with one another
but must pass information through an in-
telligent hub device). Ring networks do
have this connectivity, as do bus net-
works. While a bus has a special device at
the “head end” of the cable to reflect in-
coming signals outward along the same
cable, this remodulator typically costs
only one or two thousand dollars and
does not have or need any routing
intelligence.

To be a LAN, a network must have full
connectivity among stations, be fully ad-
ministered by the owner (not the FCC),
and run on a single set of cables. The sec-
ond and third parts of this definition elim-
inate commercial CATV networks and
any dial-up facility operating over a com-
mon carrier. Although the telephonic
wide-area network (the phone company)
does not qualify as a LAN, every local
device up to and including the connecting
modem might, as shown in figure 2.

LAN Categories

LANSs can be categorized as proprietary,
special-purpose, and general-purpose. A
proprietary LAN, while satisfying the
basic definition, has the disadvantage of
locking you into one vendor’s hardware
or software and being incompatible with
the products of others.

Nonproprietary special-purpose
LANSs typically have a unique, limited
function. Such a LAN might exist, for in-
stance, for the sole purpose of connecting
robot controllers and other devices of
various vendors to paint an automobile.
General-purpose LANs, while some-
times developed to serve a limited use,

can support a variety of vendors’ devices
and application software.

Breaking the Data into Packets
Figure 3 shows some of the standard
packet (frame) formats, which can also
include leading bytes for synchronizing
and check bytes to ensure data integrity.

These two control features (sync and
check bytes) are condensed for non-LAN
asynchronous byte transmission between
entities hard-wired to each other: No ad-
dresses are necessary, and a single bit is
used for error checking. It is turned on or
off so as to make the total count of 1 bits
in the byte even or odd (referred to as even
or odd parity). Devices at both ends of
the connection agree on the parity of the
exchanged data and perform parity
checking to confirm that received data
has not been garbled. In place of a syn-
chronization byte is an extra “off” bit to
start and stop each byte.

In asynchronous communications, the
sender waits for an acknowledge (ACK)
signal from the receiver before sending
the next byte. With protocols such as syn-
chronous data-link control, the recipient
might receive seven or more multibyte

continued

Dick Lefkon is an assistant vice president
Jor Citibank in New York. He teaches
network topics for the American Manage-
ment Association and New York Univer-
sity. A founding member of the Corpo-
ration for Open Systems’ Standing Users
Committee, he chairs the Office Systems
Standards Committee for the Data Pro-
cessing Management Association.
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Figure 1: Network topologies. In a star configuration, outlying stations communicate through a central hub device. In a ring
network, messages circulate the locp, passing from station to station in bucket-brigade fashion. Stations on a bus network send
data to a head-end retransmitter that rebroadcasts the information back to the bus.
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Figure 2: WAN-centered (a) and LAN-centered (b) viewpoints. Although the
phone system (a) does not qualify as a LAN, the system of devices (b) up to and
including the modem might qualifv (such as a token-ring network with a modem
connection for communication with a branch office).

frames before responding and can send at
the same time.

Baseband versus Broadband
A baseband system uses a signal carrier
line with a specified base voltage and then
reverses the voltage to show an on bit for
each specified period of time. This net-
work signaling resembles the bit flow that
occurs along a fixed direct connection be-
tween a personal computer and its printer
or other device. Many baseband net-
works use variations on this idea; in the
Manchester encoding scheme, the trans-
mitting device indicates a 1 bit with a
high-to-low voltage transition on the bus
and a 0 bit with a low-to-high transition.
The transitions occur in the middle of the
bit period, so that data and clock infor-
mation is combined in the same signal.
An elaboration on Manchester encod-
ing, differential Manchester encoding in-
dicates a 0 bit with a transition (its direc-
tion is unimportant) and a 1 bit with no
transition. (This is handy in networks that
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use twisted-pairs. Since the polarity of the
transitions is irrelevant, you don’t have to
worry about which wire is which when
you attach a computer to the network.)
Yet another method, used by AppleTalk,
requires that a transition always occur at
the start of the bit period (for clocking).
An additional transition in the middle of
the bit period indicates a 0 bit; no addi-
tional transition represents a 1 bit.

In a particular industrywide stan-
dard—RS-232C—the transmission of
data involves a real electric current, with
off bits positive 15 volts and on bits nega-
tive 15 V. Because of line loss, the signal
threshold is plus or minus 5 V for outgo-
ing signals and only plus or minus 3 V for
incoming signals: Anything closer to
zero is ambiguous.

In contrast to baseband, a broadband
line carries its data via TV-like oscilla-
tions along the cable’s surface. Typical-
ly, stations on the network transmit on
one frequency, and the head-end retrans-
mitter device receives those signals and

retransmits them on another frequency.
(On the broadband version of the IBM PC
Network, for example, stations transmit
at approximately 50 megahertz and re-
ceive at about 219 MHz.)

Whereas digital devices can use trans-
ceivers to splice directly into a baseband
system, broadband requires a more costly
‘““modem” on each network interface unit
(NIU) to make the transition from raw
bits to the frequencies shown in figure 4.
Broadband systems use one of several
modulation methods: amplitude modula-
tion, where different amplitudes of a
fixed-frequency carrier represent 1 and 0
bits; frequency shift keying (FSK), where
carriers of different frequencies represent
data bits; and phase modulation, where
the presence or absence of a phase change
(usually 180 degrees) in the carrier fre-
quency indicates a 0 or 1 bit.

Arbitration

Different LA N are also distinguished by
the method of sharing (arbitrating) the
line among stations. The 802 Committee
of the IEEE (see the text box “IEEE 802
LAN Standards’ on page 150) has speci-
fied standards for three different methods
of line sharing: token-passing ring
(802.5), token-passing bus (802.4), and
carrier-sensing multiple access (802.3).
Both CSMA and token passing are forms
of time-division multiplexing, which
means that each station is allowed access
to the network at fixed (and in the case of
token passing, regular) intervals. This is
as opposed to frequency-division multi-
plexing (FDM), described below.

In a token-ring LAN, such as IBM an-
nounced in October 1985, a special
packet is circulated about the network
(see figure 5). If station A has this token,
it can attach addressing information and
data to it and request service from station
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C. The packet passes through station B’s
buffer area unchanged because B does
not see its name in the packet. C receives
the packet and sends back a frame that is
nearly identical but has a “received” bit
turned on. D passes this along, and when
A receives it and verifies that the data was
received intact, A places a fresh token on
the network so that another node can
transmit. If a node becomes disabled,
special network methods can bypass it, or
a physical bypass path might be built into
the hardware.

Although the IEEE 802.5 standard
uses ring topology and 802.4 uses bus to-
pology, both specifications call for use of
atoken. Arbitration by token is determin-
istic because each node in turn will even-
tually receive the token. As long as the
number of nodes does not become huge,
the typical 1/30,000 second in-and-out
time per node does no real harm. But it
might become important in the case of a
milling machine, for example, where you
have to make adjustments in times ap-
proximating 1/1000 second.

IEEE 802.2 specifies a bus in which
use of the line is arbitrated by a type of
“listening™ known as carrier-sensing
multiple access with collision detection.
In some ways, CSMA/CD is analogous to
having a room full of people who all want
to speak but must first listen to see if
someone else is speaking. Any station
can place a packet on the unoccupied net-
work and wait to receive an echo. If the
echo is identical to what was sent, that
station knows that the message got
through. If the echo differs, that station
and at least one other station know that a
collision has occurred. After a specified
“backoff™ time, each node sends again.
Since the delays differ for each node, suc-
cess is likely the next time—unless there
is so much work to be done that collisions
are happening constantly.
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