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A single company has revolutionized
the business of 1anguage, the language of business,
and created the exciting new world of electronic

reference works—Borland!

V Uhich isn't bad for a 3-year-old Turbo Tutor*
Turbo Pascal® our first product, Takes you from basic right

. through advanced program-
now has more than half a million ming concepts and teehniques.

users, and has become a world- 2 Includes300-page tutorial and
wide standard And that was just source code for every example
the besinni used in the reference manual.
e beginning. Minimum memory: 128K.
Since then, the Turbo Pascal , e
family has grown to & family of 9, includes Turbo Turbo Graphix Toolbox

and today we're announcing our Pascal source code Lets you create high-res-

| second language, Turbo Prolog,” the 5o you can figure out olution graphics. Includes
natural language of Arificlal how the Turbo Light- o tools for complex business
Intelligence. ning access system works. graphics, easy windowing,

We've also introduced amazing And here 15 a brief and storing screen lmages to
business productivity tools like synopsls of current offerings from
SideKick ® Traveling SideKick™ the Borland library of history- memory. Complete with source
& code on disk, ready to compile.

Reflex, The Analyst,” and making software . . . ;
SuperKey.® Minimum memory: 19RK

e broke newground in 1085 Turbo Pascal*30 Turbo Database Toolbox™
with Turbo Lightning” It includes ~ The fastest Pascal compiler, Perfect complement, to Turbo

the Random House® dictionaryand  plus an integrated pro- .

thessurus. Turbo Lightning l8the  gramuming environment, Pescal. Contains complete
forerunner of a complete electronic  [naludes a free MicroCale™ ilIE)I’&I;J.YlOf Pascal pmcedﬁresd
reference library, newly joined by readsheet. and 1.200 lines at allows you to search an
the Word Wiand which aolvesthe  F o r oot sort, data and build powerful
unsolvable twists, and boggles and ready to compile and I’U.H’ database applications.

chalienges your mind. Word Wizard Minimum memory: 128K.

Turbo Editor Toolbox™

It's all you need to build your
own text editor or word
processor. Provides all the
routines—youdecide which
features you want. Source code
included. Also includes the
MicroStar ™ text editor with pull-
down menus and windowing.
Interfaces directly with Turbo
Lightning to let you spell-check
your MicroStar files. Minimum
memory: 19K.

\
Turbo GameWorks™ NEW
Reveals the secrets and
strategies of game theory.
Includes source code so you
Can Write your own games.
Gives you ready-to-plgy Chess,
Bridge, and Go-Moky, an
ancient Japanese game that
will provide hours of fascinating
diversion. Even if you don't
want to write your own games,
it's a terrific value. Minimum

Prolog 18 & fifth-generation language, technology that keeps confiden- directory and autodialer, and ASCII
and probably the most powerful pro-  tial files confldential; locks your table. RAM-restdent, 1t's always there
amming language ever concetved.  keyboard with secret password 10 help, and stays in the background

Includes a 200-page reference man-  protection. (Because of encryption whlle you run other programs. One
ual and free GeoBase,” a natural technology, SuperKey 18 under a US keystroke activates it. Minimum

query language database with Government export ban.) Minimum ~ memory: 128K

commented source code on disk, memory: 128K __ NEW!
ready to comptle. It's all you need to NEW! Traveling

know about Artificial Intelligence at Word Wizard" gfggﬁkmo .

a Humanly Intelligent price

Minimum memory: 384K. Intriguing new includes an organ-
addltion to the 1zer, & binder, &
Turbo Lightning” Ezmy Turbo Lightning software program,
An electronic @ | Library” Solves and a report gen-
reference lbrary § | uneolvable erator that plcks
} which includes crosawords, and your SideKick's electronic brain,
the 80,000-word challenges your word aktlls and then prints out your appoinuments,

Random House abllity to break codes and ciphers. dally/weekly/monthly/yearly cal-

" Conctse Dictionary ~ Scrambles, twists, turns, and boggles  endar, phone Usts, matling labels, or
and the 50 000w0r'd Random House  your mind Includes Turbo Pascal whatever else you need when you're
Thesaurus. Checks your spelling source code and all the technical away from your desic. It's the smart

asyou ype. Gives you Instant Information you'll need to igure out  new way to take your computer with
gynonyms. Leads the revolutionary ~ the “nutg and bolts” of the Turbo you without, taking your cornputer
way In electronic publishing, Lightning access gystem. Minimum  with you. Minimum memory: 256K.
Minimum memory: 256K memory: 266K

Minimum memory: 128K. memory: 192K.
1
0 NEW! W
Turbo Prolog™ SuperKey® SideKick® Reflex, .
The natural lan- Amazing keyboard Powerful desktop The Analyst
guage of Artificial enhancer for your mansagement Unique, eagy-to-use
* Intelligence, Turbo [BM PC. With eagy- program. *1 best- [ nerex., | datsbase manage-
0 Prolog 18 our second to-write macros that seller for the [BM® N\ 3 } ment and analyss.
i i language and the can turn 1,000 i PC.Includes i Shows your spread-
— latest product In the keystrokes Into 1. L * notepad, calculator, . " gheet data from
Borland software library. Turbo Also includes powerful encryption appolnunent scheduler, telephone 1 26° dBase” and others In five

graphic forms—Including bar charts,
ple charts, scatter plots, line graphs,
and stacked bar charts. Answers What
1f?questions. MIinimum memory: 384K
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Step-by-step tutorial, dsmo programs with source code included!

And now Borland introduces
Turbo Prolog, the natural language
of Artificial Infelligence.

Prolog is probably the most

powerful computer programming
language ever conceived, which is

why we've made it our second

language—and “turbocharged” it to

create Turbo Prolog.”
Our new Turbo Prolog brings

supercomputer power to your IBM®
PC and introduces you step-by-step to
the fascinating new world of Artificial
Intelligence. And does all this for an

astounding $99.95.

. Turbo Prolog is to
Prolog what Turbo
Pascal® is to Pascal!

Our Turbo Pascal astonished
everyone who thought of Pascal
as “just another language.” We
changed all that—and now Turbo
Pascal is the de facto worldwide
standard, with hundreds of

. 3
\® and hobbylsts
Pl

OU Can expect at least the
same impagct from Turbo Prolog,
because while Turbo Prolog is the
mogt revolutionary and natural
programming language, 1t 15 also
a complete development environ-
ment—just like Turbo Pascal.

Turbo Prolog radically alters
and dramatically improves the
brave new world of artificial
intelligence—and Invites you into
that fascinating universe for a
humanly intelligent $99.95.

D Even if you've never
(2 programmed before,
our free tutorial will

get you started right away

You'll get started right away
because we have included &
complete step-by-step tutorial as
part of the 00-page Turbo Prolog
Reference Manual. Our tutorial
will take you by the hand and
teach you everything you're likely
to need to know about Turbo
Prolog and artificial intelligence.

For example: once you've
completed the tutorial, you'll be
able to design your own expert
systems utilizing Turbo Prolog's
powerful problem-solving
capabilities.

Think of Turbo Prolog as &
high-speed electronic detective.
First you feed it information and
teach 1t rules. Then Turbo Prolog
“thinks" the problem through
and comes up with all the
regsonable answers—almost
nstantly.

If you think that this is
amazing, you just need to
remember that Turbo Prolog is &
5th-generation language—and
the kind of language that 21st
century computers will use
routinely. In fact, you can
compare Turbo Prolog to

@
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Turbo Pascal the way you
could compare Turbo Pascal to
machine language.

You get the complete
Turbo Prolog
programming system
for only $99.95

You get, & complete Turbo
Prolog development, system
including:
= The lightning-fast Turbo Prolog
incrementa) compiler and the
Interactive Turbo Prolog editor.
= The 200-page reference
manual which includes the step-
by-step Turbo Prolog tutorlal.
= The free GeoBase™ natural
query language database
including commented source
code on disk—ready to compile.
GeoBase is & complete database
designed and developed around
U.S. geography. It includes cltles,
mountains, rivers, and highways,
and comes complete with natural
query language. Use GeoBase
{mmediately “as is,” or modify it
to fit your own interests.

So don't delay—don't waste a
second—get Turbo Prolog now.
$00.95 is an amazingly small
price to pay to become an
immediate authority—an instant
expert on artificial intelligencel
The Rlst century fs only one
phone call away.

-----------'
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To order by phone, or for a dealer nearest you, .

call (800) 255-8008
in CA call (B00) 742-1133

Product

Copies Price Totals

— Tubo Prologt $99.95 §
— Tubo Pascal 3.0 $69.95 §
— Turbo Pascal wiB087tt $109.90 §
— Turbo Pascal wiBCD1? $109.90 §
— Tubo Pascal w8087, BCOtt — $124.95 §
— Tubo Dalabase Toolbox 854958
— Turbo Graphix Toolboxt 854958
— Twbo Tulor $34.95 8
— Turbo Editor Toolboxt 869958
—_ Tubo GameWorkst $69.95 §
— Tubo Lightningt $99.95
— Word Wizardt $69.95 §
— Reflex, The Avalysit $149.95 §
— SideKickt 88495 §
—_ Traveling Sidekickt “569.95 §
— SuperKeyt $69.95 &
— Turbo Lightning N
Word Wizard $149.95 §
__ Sideick, .
Traveling SideKickt $125.00 $
— SideKick, SuperKey N
Tiaveling SideKick t $175.00 $
— Tubo Jumbo Packt *5245.00 §
Quiside USA add 810 per copy
CA and MA res. add sales lax $
Amounl enclosed $

Prices inciude shipping o all US cilies.
Carefully describe your computer system.
Ming is: __ 8-bit __. 16-bit
luse: _ PC-D0S _ MS-00S — CPIM-80 __ CPIM-86
My computer’s name and model is:

The disk size luse is: O 3% O 5% 08"

Payment: VISA MC  Bank Drant

Credit card expiration date ___/___

L T N I I Y I
N Y

NOT COPY PROTECTED  AP15
**60-DAY MONEY-BACK GUARANTEE

Check

Name:

Shipping Address:

City:

State: 2ip:

Telephone: .
CODs and purchase orders WILL NOT be accepled by Borland.

Quiside USA make payment by credit card or Intemalional Postal .
Money Order

*Limited Time Offer until Seplemoel 1, 1986 .
**YES, if wilhin 60 days of purchase this product does not

perform in accordance with our claims. call our customer service .
depastment and we will gladly amange a refund.

118M PC, AT, XT, PCjr, and tie compatibles. PC-DOS .

(MS-00S) 2.0 or fater Turbo Graphix requires IBM CGA .
Hercules Monochrome Card or compalible
1116-bit only .
Turbo Prolog 1.0 Technlcal Specilications
Programming System Featerss .

Compiler: Incremental compiler generating nalive in-line code
and linkable object modufes. The linking format is campatible
with the PC-DOS linker. Large memory mode! suppori. Compiles
over 2500 lines per minute on a standard I1BM PC.

Interactive Editor: The system includes a powertul nleraclive
full-screen lext edilor. If the compiler detects an enor, the edilor
aulomalically positions the cursor appropriately in the source
code. Al run-time, Turbo Prolog programs can call the editor,
and view the running program's source code.

Type System: A llexible abject-oriented lype syslem is
supported.

Windowing Suppart: The syslem supports both graphic and
lext windows.

Input/utput: Full 110 facilities, inctuding fomiatted 110,
streams, and random access files.

Numeric Ranges: Integers: —32767 1o 32767. Aeals:
1E—307 lo 1E+308
Debugging: Complete buill-in trace debugging.

Ine.
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Inquiry 45 for End-Users. Inquiry 46 for DEALERS ONLY.
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Circuit-Board-Artwork Software
for the Design Engineer
in a Hurry
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For only $895, smARTWORK® lets O Easy to learn and operate, yet

the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.,

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD
department to get to your project.

SMARTWORK?® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

O Complete interactive control
over placement.and routing

O Quick correction and revision

O Production-quality 2X artwork
from a pen-and-ink plotter

[ Prototype-quality 2X artwork
from a dot-matrix printer

capable of sophisticated
layouts

0O Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white
display

System Requirements:

O IBM Personal Computer, XT, or
AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or later

O 1BM Color/Graphics Adapter
with RGB color or black-and-
white monitor

O |BM Graphics Printer or Epson
FX/MX/RX series dot-matrix
printer

O Houston Instrument DMP-44
pen-and-ink plotter

O Optional Microsoft Mouse

The Smart Buy

At $895, smARTWORK?® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.
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Wintek Corporation

1801 South Street
Lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

Inquiry 385

In Europe contact: RIVA Terminals Lirhited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

“smARTWORK, “Wintek” and the Wintek logo are
registered trademarks of Wintek Corporation.




EDITORIAL

BIX UPDATE

The BYTE Information Exchange—BIX—
is entering its ninth month as a commer-
cial venture. After more than a year of test-
ing software and hardware, BIX was born
as a business on November I, 1985. In the
ensuing months, we have learned a lot
about what works and what doesn't work
in electronic publishing. More important,
we have learned a lot about what you want
and don't want.

One thing we have discovered is that
you are very interested in news of the
microcomputing community. As an experi-
ment. we took the idea behind our month-
ly Microbytes section in the front of the
magazine and applied it as a daily on-line
news service. The first item in Microbytes
Daily appeared. with little fanfare, on BIX
on January 17. It was an instant hit and
quickly became one of the busiest areas
on BIX. Since then, we have added hun-
dreds of news items from around the
world. Incidentally, Microbytes Daily is
also available through McGraw-Hill's
X®PRESS cable TV service.

This effort is coordinated by Glenn Hart-
wig and Dennis Barker here in Peter-
borough, who work regularly with BYTE
staffers Rich Malloy in New York City and
Ezra Shapiro, Phillip Robinson, and
Brenda McLaughlin in the Bay Area. They
also work with correspondents David Nee-
dle in the Bay Area and Lynne Nadeau in
New England and contributing editors
Dick Pountain in London and William M.
Raike in Tokyo.

At crunch times, other members of the
BYTE staff pitch in to be sure we get good
coverage of important events. Primarily.
this means trade shows and conferences.
but they also play key roles at other times.
For example. in mid-May Bob Pariseau
posted a “first contribution as a ‘civilian'”
on BIX late one Wednesday afternoon. He
had. Pariseau said. been laid off from his
job as Commodore-Amiga's vice president
of software development. BYTE Senior
Editor Gregg Williams quickly got on the
phone to one of his contacts, Commo-
dore-Amiga General Manager Jay Miner,
and was able to confirm that some Amiga
software people had been laid off. A short
confirming note was placed in the Amiga
conference that afternoon, and the infor-
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mation gathered was passed on to the
Microbytes Daily staff, who got a full
report posted the next day.

Less flashy but just as important has
been the help given Microbytes Daily by
BYTE staff members during shows and
conferences. Some of the first items to ap-
pear were from the MacWorld Expo in San
Francisco. Other events reported as they
happened were the Hannover Faire,
Winter and Spring COMDEX, Microsoft's
CD-ROM conference, the West Coast Com-
puter Faire, and the National Computer
Conference.

Most of these events were covered in a
more-or-less conventional way. with
reporters filing stories about what they
thought was important or interesting. We
now are beginning to experiment with a
new way of reporting shows—interactive
coverage, to give us a chance to find out
what you think is important or interesting.

Larry King. Dr. Ruth, and a horde of
other talk-show hosts have been practic-
ing interactive entertainment, if not news,
for years. 'Ielevision has flirted with interac-
tive pseudonews through 900-number call-
in voting—""Who is right in the Tonight Show
flap: Johnny or Joan?”; "Did President
Reagan act properly in the Libyan crisis?";
and so on. In some instances, viewers have
been able to phone in questions to inter-
view shows. But interactive coverage of
news is a new concept. There has been lit-
tle real interaction between reporter and
reader.

We are changing this. Before the Na-
tional Computer Conference began last
month, we established a special area on
BIX where members could leave requests
for us to collect information they were in-
terested in at the show. Our people added
these requests to the lists of information
they were collecting and posted reports
on-line, while the show was still going on.

We want to do more of this and are in-
terested in your reactions and suggestions.
You can send them to me on BIX (mail to
gbond) or as paper mail to our Peter-
borough address (One Phoenix Mill Lane,
Peterborough, NH 034 58).

Your participation on BIX has shown us
that you are interested in more than micro-
computers. When the space shuttle
Challenger exploded, many of you turned

immediately to the Space conference on
BIX for information and discussion. Par-
ticipation in that already busy conference
mushroomed and stayed high throughout
the investigation of the tragedy. The same
thing happened during the Chernobyl
reactor disaster. The modest activity level
of our Soviets conference spontaneously
shot up as you sought a place to get in-
formation and exchange opinions about
nuclear energy. Soviet policy, and the im-
plications of events in the Ukraine and
Moscow. We want to encourage this air-
ing of opinion on current events and again
welcome your suggestions and criticisms.
BIX is not all news, of course. It is the
electronic component of BYTE, and many
of BYTE's features appear there before
they appear in print. Columnists Jerry
Pournelle, Bruce Webster, and Ezra
Shapiro all post their work on BIX several
weeks before it is published in BYTE. An
expanded What's New section is a regular
feature of BIX. Many product reviews that
get squeezed out of BYTE because of
space limitations now appear on BIX.
Technical information from the Amiga.
Atari. IBM, and Macintosh conferences ap-
pears regularly here as the Best of BIX (it
begins on page 393 of this issue). An ever-
growing Listings area includes programs
referred to in BYTE articles and a large col-
lection of public domain software. But
most important, BIX is the more than 180
conferences where you, our readers, share
your information and opinions with each
other.
—George Bond
Executive Editor

Joining BIX

You can join BIX literally within the
next few minutes. More information
about BIX—including detailed log-on
instructions—is found on pages 378
and 379 of this issue. If you can't join
now but are interested in BIX. circle
number 450 on the reader service
card.

If you have additional questions,
write to BIX. One Phoenix Mill Lane,
Peterborough, NH 03458, or call (603)
924-9281 from 8:30 a.m. to 4:30 p.m.,
weekdays. eastern time. We look for-

ward to seeing you soon on BIX.
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Before you invest in a DEC* VT240 terminal,
consider the software alternative.

Stop and think about what you really
need: A text terminal. Tektronix*
- graphics. ReGIS* graphics. File transfer
capabilities. Communications.

Purchasing a state-of-the-art terminal
may be one option, but Persoft has a
smarter solution—SmarTerm® 240,
the ultimate in terminal emulation
software.

SmarTerm can do everythmg the state-
of-the-art terminal can do—and more.

That's why we call it state-of-the-smart.

With SmarTerm 240, the emulation is
so exact you'll forget you're using a
PC. It features superior text emulation,
ReGIS graphics, Tektronix graphics,
outstanding communications and file
transfer capabilities.

STAT
OF THE Vs

You also get on-line help screens,
remappable keyboard layouts and
programmable softkeys which can
simplify your most frequently performed
tasks. You can even customize your
own menus!

And because SmarTerm runs on your
PC, you've always got a wealth of

computing power right at your fingertips.

All SmarTerm products are backed

by Persoft's strong technical support
network. It's a service you expect from
the industry leader in termlnal emulation
software.

No matter which termmal you're
currently using—Data General Dasher*
D400, Tektronix 4010/4014, DEC VT100,
VT125 VT220 or even the new VT240,
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SmarTerm has a state-of-the-smart
solution for you.

To find out more about the SmarTerm
family of terminal emulation software,
see your local dealer. Or contaot
Persoft, Inc.

2740 Ski Lane

Madison, WI 53713

(608) 273-6000 ~ Telex 759491

~ STATE

and HeGlS are trademarks of mgvlai Equipment Ccrp. k
ktronix is & regmered Imdemark of Telqmmx Inc. i i

| Inquiry 281



M- I-CR-O-BYTES

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

Massively Parallel Machine Breaks BIPS Barrier

Thinking Machines Corp. (Cambridge, MA) has introduced commercially a massively parallel
computer containing more than 65,000 individual processors. The company says its Con-
nection Machine can handle vast quantities of data at speeds exceeding one billion instruc-
tions per second.

Each of the custom processors, which compute simultaneously, has its own memory. The
company says that the processors function at the level of the data itself, and that the pro-
cessors are linked by the machine into patterns matching the structure of the problem
being solved. When a problem has more data elements than the machine has processors,
the chips act as virtual processors. (Each chip has 4096 bits of memory,) Thinking Machines
says its system can handle as many as | million virtual processors.

The Connection Machine housing looks like eight black cubes, four on the bottom and
four on top (it stands about five feet tall). It comes in two configurations: The model that
contains 65,536 processors is selling for $3 million; the model with 16,384 processors is
$1 million.

Who's buying the BIPS machines? The Artificial Intelligence Laboratory at MIT, the Media
Laboratory at MIT, the Department of Computer Science at Yale, Perkin-Elmer, and the US.
government's Defense Advanced Research Project Agency.

As the debut of the Connection Machine indicates, performance capabilities are going up.
Way up. Now, Culler Scientific Systems (Santa Barbara, California) says it's bringing the costs
of such performance down to ‘less than $6000 per MIPS.’

At the National Computer Graphics Association show, Culler demonstrated its Personal
Supercomputer (PSC), reportedly capable of handling 18 million instructions per second.
The machine costs $98,500 (although the price of a complete system would be higher
because you need to hook the PSC to a workstation). At the NCGA convention, Culler had
the PSC functioning as a compute server for a Sun workstation network.

Zenith Develops Flat-Face CRT; Claims Tube Improves
Resolution, Eliminates Glare

Zenith Electronics Corp. (Chicago) has developed a new cathode ray tube with a perfectly
flat faceplate that the company says is glare-free and provides better resolution and better
color fidelity than CRT units now in use. Zenith scientists discussed the “flat tension mask"
(FTM) tube at the Society for Information Display's annual symposium, which was held in
San Diego.

According to Zenith the ultrahigh-resolution FTM tube offers higher brightness and in-
creased contrast ratio compared to conventional displays. Because the flat tube face doesn't
reflect ambient light, unlike a convex face, it is free of glare and reflections, the company
says.

Like a conventional color CRT, the FTM tube uses a shadow mask. a thin sheet of metal
with thousands of perforations. This mask helps direct beams from the tube's electron gun
to the screen, where they excite RGB phosphors and create the video image. In Zenith's
FTM, the shadow mask is stretched flat and tense directly behind the tube’s flat glass
faceplate. Unlike the mask in typical CRT displays, the FTM mask doesn’'t move, even at high
brightness levels that can cause discolored images ("doming”) in conventional tubes. The
square-cornered FTM display gives text and graphics a more natural look, a Zenith
spokesperson said, “as if you were looking at a sheet of paper.”

Zenith is initially selling a 14-inch hi-res version of the FTM unit to OEMs. Pilot production
has begun, and shipments are expected to start next year.

Ancient Greeks on CD-ROM Disks

Researchers at Brown University have undertaken the Homeric process of transferring ap-
proximately 250 megabytes of classical Greek literature to a single CD-ROM disk. The disk
(continued)
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will also include approximately 150 megabytes of index. According to Paul Kahn, an applica-
tions specialist at the university, Greek scholars will soon be able to find, for example, every
occurrence of a particular word in the work of an ancient author.

The text-retrieval system is being designed for the IBM RT PC, a RISC-based computer.
The Greek text will be handled by the Interleaf document-processing system for the RT,
which is being modified for the ancient Greek alphabet.

To facilitate access to the system, a terminal program is being written for the Macintosh
computer. This program will allow the Mac to function as a terminal on the UNIX-based RT
and to display the Greek text accurately.

The massive library of literature currently resides on nine-track tapes and is available from
the University of California at Irvine. The collection reportedly includes all known works by
178 authors, from the time of Homer to approximately 600 A.D. The CD-ROM system is
slated to be completed this summer.

COMDEX Briefly: Sidecar, 0OS-9, Imaginet

Commodore (West Chester, PA), which had one of the most crowded booths at COMDEX/
Spring in Atlanta. prominently displayed Sidecar, its IBM PC—compatibility add-on box for
the Amiga. The new peripheral is about the size of a shoebox and attaches to the Amiga
expansion bus. The unit reportedly contains an 8088 microprocessor running at the same
speed as that of the IBM PC, a socket for an 8087, a single 5 Y-inch floppy disk drive, and
three IBM expansion slots. The emulator also contains 256K bytes of memory, which is ex-
pandable to 512K. Commodore said Sidecar would be available in the fall for a price that
would be “substantially under $1000."

Microtrends (Schaumburg, IL) introduced versions of OS-9, a multiuser, multitasking oper-
ating system, for the Atari ST, the Macintosh, and the Amiga. Specified by Philips and Sony
as the operating system for their CDI (Compact Disk Interactive) standard for CD players,
0S-9 can provide multiuser capabilities, allowing several users to access one CD-ROM drive.
The operating system, originally developed by Microware Systems for the Motorola 6809, is
similar to UNIX but smaller and less complex.

BMB Compuscience Canada (Milton, Ontario) announced a network called Imaginet that
connects IBM PCs with Atari 520STs. The network costs $900 for the first IBM PC, which
functions as the file server, $800 for each additional PC, and $500 for each ST. Transmission
rate is 2 megabits per second. The company said Imaginet will be available this month.

NANOBYTES

10

Baseball fans at Philadelphia’s Veterans Stadium this season can check out the graphics
capabilities of Commodore’s Amiga. The computer is linked to the 42-foot-wide Phanavision
scoreboard. Images are being created with the computer, a video digitizer, a Kurta graphics
tablet, and various software, including Aegis Animator, Aegis Images, and Electronic Arts’
DeluxePaint. ... Researchers at Rensselaer Polytechnic Institute (Troy, NY) are working
with semiconductor materials from chemical compounds, including gallium arsenide, cad-
mium telluride, and mercury cadmium telluride. Potential applications: optical sensors and
optical integrated curcuits. . .. Steve Gibson. developer of the Gibson Light Pen, has
developed a RAM-resident program to smooth the display of PC- and MS-DOS data or text
packages. According to Gibson, his $39 Flickerfree scrolls full screens, whereas the standard
IBM PC BIOS makes programs account for individual line feeds when scrolling. You can
phone Gibson at (714) 854-1520. . .. Chips and Technologies (Milpitas, CA) has a 10-MHz
version of its PC AT CHIPSet; the speedier chips could mean AT work-alikes faster than the
original. ... Stanford University researchers are using a Macintosh and a 700-line BASIC
program to simulate the fabrication of composite materials. Professor Alan Miller says he
chose the Mac because its "graphics commands were very accessible.” ... Applied
Reasoning Corp. (Cambridge, MA) reports it's working on a 16-MHz 80386 coprocessor
board for the IBM PC and compatibles; availability depends on when Intel begins volume
shipment of its chip. ... State rankings compiled by the American Electronics Association
show that California leads the nation in electronics employment with 598,000 workers.
Another AEA study says that graduates with B.S. degrees will enter the working world with
an average salary of $28,300. ... Symbolics Inc. (Concord, MA) rolled out a machine the
company says makes symbolic processing more accessible to mainstream users; the 3610AE
delivery system ($31,500 in volume) executes software applications written on larger com-
puters. ... AddisonWesley (San Francisco) has published The Aniiga Hardware Reference
Manual and The Amiga Intuition Reference Manual, reportedly available in bookstores selling
technical texts. Addison-Wesley said two volumes about the Amiga ROM kernel will be in
stores before you read this.
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We invented
the modem that
makes fewer demands
onyour PC.

The Ven-Tel Half Card” modem. All the power and speed of our
regular modems, but with some major advantages for people who
demand versatility from their PC.
Regular modems plug into one of your
computer’s full-size slots. Just like expan-
sion boards—color boards, graphics cards
and memory expanders.
The Ven-Tel Half

Card modem is different.
It plugs into a short slot,
freeing up a long slot so
your PC can handle an addi-
tional function. And while

other modems have about

300 components,ours has70.
So it not only demands

less space from your computer

—italso demands less power

and generates less heat. Your PC

stays cool and stress-free.

Competitively priced, the Half Card modem is avail-
able in both 1200 baud and 2400 baud speeds. And it’s
backed by Ven-Tel’s free five-year warranty. No other
major manufacturer even comes close.

If you make alot of demands on your PC...
demand the less-demanding modem: The Ven-Tel
PC Modem Half Card.

Venidel

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 Califomnia, call 408-727-5721.

Inquiry 373 for End-Users. Inquiry 374 for DEALERS ONLY.
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Exceeds Demand.

SideKick™ Keep track of schedules with
popular desktop management programs.
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dBASE II*/dBASE II* Use any release of this
popular data base to sort files while working
on other applications.

SixPakPremium, the new generation mul-
tifunction board designed for new genera-
tion IBMXTs, is here! Now one personand
one PC have the power to meet the demands
of business. AST’s newest solution for new
XTs, existing PCs, XTs and compatibles,
SixPakPremium offers all the popular multi-
function features plus two megabytes of
expanded memory and the powerful software
to use it.

Premium Performance. Now, run up to nine
applications s
simultaneously.
Sort a data base, |
write a letter, cal- |
culate a spread-
sheet, monitor
stock quotations and print labels...all at the
same time...on the same PC! And, our win-
dows let you view applications instantly.

SixPakPremium s fully compatible with all
current PC applications, including expanded
memory applications such as Lotus 1-2-3
Release 2.0. And DESQview, our multitasking/
windowing environment is compatible with
more than 200 of the most popular packages.

Premium Features. SixPakPremium offers
up to two megabytes of expanded memory,
two serial ports, parallel port, game port,
battery-backed clock/calendar, DESQview
and SuperPak™ utilities.

Premium Quality. As the leader in PC
enhancement, with over a million products
shipped, AST is known worldwide for its
highly reliable products.

Make The Premium Choice. For perfor-
mance that exceeds demand, call our Cus-
tomer Information Center (714) 863-1333. Or
send the coupon to AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714.

RESEARCH INC.

Yes, ITwant to learn more about Premium Performance.
Please send me your special SixPakPremium infor-
mation package today!

Name

Title

Address

City State Zip

|
|
|
| company
|
\

Phone.( )
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LETTERS

INTERNATIONAL GRAPHICS
STANDARDS

We are becoming increasingly aware of
the possibility that ISO TC97/SC21/WG?2
may approve graphics standards which are
conflicting, competing, and incompatible.
It is our understanding that formal stan-
dards-development activities are intended
to harmonize and stabilize both the tech-
nology and the marketplace. Competing
alternative standards introduce additional
conflict rather than cooperative solutions.
We acknowledge that strict compatibility
between standards is not always possible;
nevertheless, it is vital that the results of
our work be readily understandable and
easily perceived as belonging to the same
family. Different standards in the family
produced by WG2 should fulfill clearly
defined roles, providing an easy choice
between different standards. This implies
that, for example, at the same functional
level, it should be easy to migrate users
of computer graphics from systems of
lower capabilities to systems of higher
functionality. in particular from GKS
(Graphical Kernel System) to PHIGS (Pro-
grammer's Hierarchical Interactive Graph-
ics Standard).

Recent reporting in the trade press dem-
onstrates conclusively that PHIGS is per-
ceived as an alternative to GKS instead of
being a functional outgrowth of it.

We therefore ask for your assistance and
support in providing one family of graph-
ics standards. We believe that with only
minor technical changes, PHIGS could be
presented as an evolutionary step forward
for the family of graphics standards, in
which GKS was the first to be adopted.

If PHIGS continues to develop and be
perceived as an alternative to GKS, the
spirit of international cooperation within
ISO TC97/SC21/WG2 will be compromised.
This will have an impact on other WG2
standards and could preclude the poten-
tial positive effect of genuine international
enthusiasm and cooperation.

The adoption of GKS by ISO has re-
sulted in significant worldwide investment.
If an alternative, competing standard is ap-
proved, this will serve to compromise
those investments as well as to damage
the credibility of ISO within the interna-
tional graphics vendor community. If no
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compatibility is achieved, this will also
cause unnecessary additional costs.

We therefore urge that the progression
of PHIGS within ANSI be frozen until in-
ternational consensus is achieved. This
would allow synchronization with the in-
ternational processing. We assure you our
cooperation in achieving this goal in the
shortest time possible.

A. Ducror

French Representative to

ISO TC97/SC21/WG2

]. ENCARNAGAO

Member of the DIN

Steering Committee

G. ENDERLE

German Representative to WG2
W. HERZNER

Austrian Representative to WG2
J. SCHONHUT

Convenor of ISO TC97/5C21/WG2
P. TEN HAGEN

Dutch Representative to WG2

STANDARDIZING ANSI C

After reading Steve Hersee and Dan
Knopoff's article "An ANSI Standard for
the C Language” (March), | would like to
offer my humble suggestions in light of the
following observations:

1. Cis already very standard, based on the
K&R publication and the ATET implemen-
tation, except for operating system dif-
ferences, which are generally hidden in
standard library procedures. This fact is
evident in the limited scope of the ANSI
proposal.

2. An attempt to “wrest C away from the
developers and implementors” may be un-
fair to K&ER and ATET, since they gave us
not only a standard language, but also a
relatively standard operating system,
UNIX,

3. Asking the apparently disparate group
of “developers and implementors” of the
X3J11 Committee to generate a language
standard is like asking a group of feudal
warlords to propose a common govern-
ment.

Let's hope that the X3J11 Committee
understands that standardization requires
both a desire for uniformity as well as a
commitment to underlying principle, giv-

ing the ANSI C proposal a better chance
than ANSI FORTRAN.

G. A. YOUNG

Yardley, PA

RUNGE-KUTTA SUBROUTINE
Out of curiosity. I coded the machine ep-
silon routine as given by Benku Thomas
("The Runge-Kutta Methods,” April) in two
different languages on our Prime 750. |
was especially careful to code them as
close to identical as possible. Upon run-
ning them, | was surprised to find two dif-
ferent results. My PL/l version returned
1.192092E-07 and the FORTRAN-77,
7.105427E—14. It became clear that the
difference was due to the use of floating-
point hardware on the Prime. The PL/I
result is 2722, Since the mantissa for this
data type is 23 bits wide, this is the proper
result. (Purists would say 272? is the cor-
rect result, but factors of 2 are not
guaranteed anyway.) The FORTRAN result
is 2747, corresponding to the width of a
double-precision (REAL *8) number. Our
floating-point hardware is double preci-
sion. The FORTRAN compiler has left in-
termediate results in the floating-point
registers, thus producing false accuracy.
This result is not unique to the Prime,
however. Sliding over to the IBM PC AT,
| found machine epsilon to be 274, the
width of the mantissa on the 80287. |
therefore propose the following subrou-
tines to calculate the machine epsilon:

Subroutine Epsilon

C
Real*4 Eps, Temp
External Null

C
Eps = 10

(continued)
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LOOKING FOR THE BEST
VALUE IN PC/AT COMPATIBLES?

INTRODUCING THE $1495 A*xSTAR’

Looking for a lower priced, higher
quality PC/AT compatible than our new
A% Star™is like looking for a needle in
a haystack. You're more apt to come up
with a case of hayfever.

A% Star gives you features you
won'’t get from any other vendor. Not
IBM. Not Compag. Not even those for-
eign manufacturers. Features like a 220
watt power supply, eight avarlable ex-
pansion slots and “network ready”
multi-user operation. All for only $1495.
And that price includes a 1.2MB dis-
kette drive, 512KB memory, a fixed
disk/diskette drive controller, a tactile
feedback keyboard (you'll love it!) and a
6/8MHz switch/software selectable
80286 CPU.

Best of all, A% Star is quality built
right here in America by Wells Ameri-
can Corporation - an American Stock
Exchange manufacturer. So now you

IBM, Personal Computer AT and AT are of International

can buy with confidence from a vendor
you can trust, just like you've trusted
IBM. And you'll get a genuine, top qual-
ity product (not a cheap imitation) for a
price even less than those “questionable”
mail order clones. Andif that's not enough,
it’s all money-back guaranteed!

The $1495 Wells American A % Star.™
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Corporation
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A PC/AT FOR ONLY $1495?

THAT'S NOTHING TO SNEEZE AT!

(Hurry! This offer is limited.)

O I'm tired of sneezing! Have someone call
me immediately to take my order.

O AxStar sounds terrific. Tell me more.

Name:

Company:

Phone:

Address:

City:

State: Zip:

<o .
2 Wells American
803/796-7800-TWX 510-601-2645
Sunset Boulevard « West Columbia, SC 29169
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Supports up to 150 Ibs.
All steel frame construction
5% square foot footprint

i

AnthroCart. Share your hardware.
Move it around. Take it room to room
or floor to floor.

AnthroCart. High-tech furniture for
high-tech equipment. Space saver.
Compact. Rugged.

The AnthroCart is designed to
move. Designed so your workspace
is as slick as your hardware.

Call us: 800-325-384]

Anthro Corporation
Technology Furniture

3221 NW Yeon St.
ANTHRO rortland, OR 97210

Anthro Corporation is @ wholly owned subsidiacy of Tektronix, Inc.  Anthro is a registered trademark of Anthro Corporation.
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C
10 Eps = Eps/20
Temp = Eps + 10
Call Null
If (Temp .GT. 10) Goto 10

C
Write(*,*) ' Eps’, Eps
Return
End

C

C
Subroutine Null
Return
End

w

On all machines | am familiar with, a call
to a subroutine forces the storage of in-
termediate results, since registers may be
changed in the subroutine. The use of the
variable Temp before the subroutine call
ensures that things don't get back into the
wider registers before the comparison is
done. This new routine returns the more
reasonable = 23 bits on all my machines.
MIKE UTTORMARK

Ithaca, NY

BEST OF BIX

| wish to thank you for adding “Best of
BIX" tothe editorial content of BYTE. I am
a charter subscriber to BYTE, and derived
a significant amount of immediately useful
information from the earlier issues. In re-
cent years the shift in editorial content has
transformed BYTE (for me) into an ex-
cellent reference source for many high-
level topics. 1 would like more hardware
topics in BYTE. but you probably have a

| good balance for your readership.

You may be interested in the special at-
traction "Best of BIX" has for a dedicated
hardware hacker whose major program-
ming interest is assembly language. |
always choose computing hardware based
on which microcomputer is used. My cur-
rent target is the 68000, so the BIX inter-
changes on Atari, Mac. and Amiga give
me valuable insights to these three can-
didates. I'm sure that whatever choice |
make will be much more informed as a
result of having this resource. | wish also
to praise “According to Webster." This
series is surpassed only by Pournelle and
Ciarcia in my interest and enjoyment. Ciar-
cia is a crackerjack hardware guru, and.
after reading Pournelle’s science fiction, |
will read anything he writes.

RALPH TENNY
Richardson, TX

CUTTING COMPILE TIMES

Recently, | needed to compile very large

Pascal programs on my 5-year-old Apple

11+. Using the units offered by the Apple's
(continued)



We created In-a-Vision
just for you. The
engineer who needs
more productive
drafting support.
The designer who
needs versatility
for alternate
ideas or quick re-
visions. The ar-
chitect who needs
to manage a vari-
ety of working
drawings. And th
businessman who
needs first-class
presentation mate-
rials as well as de-
tailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, il-

lustrations, and proposals is point,
click and draw. With In-a-Vision’s
mouse support, windowing, icons,

and pull-down menus, you

produce drawings more
quickly, accurately and
efficiently than ever
before. In-a-Vision’s
advanced technology
includes many features
not found on compar-
able systems costing thou-
sands more. For example, you

can pan around in a user-definable .
drawing space up to 68" x 68" and

zoom in on specific areas for

(Most popular graphics cards, plotters, and printers supported.)

Microsoft Windows-compatible. Call for specific operating
environment requirements.

* Demom&:xin:s MS Windows. Full d emonstration system for users

witho ut Windows available for $49.00.

FREE Microsoft"'Windows
% from MICROGRAFX!®

If you purchase In-a-Vision
directly from MICROGRAFX,
we’ll give you a free retail copy
| of Microsoft Windows so
. &y you can use In-a-Vision as
' part of a fully integrated
working environment. Move
instantly from In-a-Vision to
other applications and back ...
cut and paste text and drawings

greater
detail. Scale,

rotate and dimen-
sion symbols, fill an
area with your
choices of pre-
defined colors and
patterns, as well as
draw lines with multiple styles
and widths. Other features in-
clude overlays, predefined and
user-definable page sizes, rulers,
grids, and templates to speed
popular applications.

between applications
... and more!

We're confident
you’ll agree — In-a-Vision will
make your complex drawing tasks
simple and make you more pro-
ductive. Satisfaction guaranteed.

TO ORDER
CALL:
800-272-3729

Demo disk* or
brochure available
to qualified
customers. In
Texas or for cus-
tomer support, call
(214) 234-1769.
MICROGRAFX, Inc., 1820
North Greenville Avenue,
Richardson, Texas 75081.

Multi-tasking in a PC-
based CAD system.

. In-a-Vision uses

|| multi-tasking to

) enable you to
continue

drawing

while printing

hard copies or edit
multiple drawings simultaneously.

MICROGRAFX*

The Picture of Success.
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MICROGRAFX, Inc.
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INTRODUCING

SafetyNet

From The Creators of PatbMinder™

Revolutionary New

File Recovery System

For the IBM PC and Compatibles

495

plus #5 shipping
and handling

Accidental File erasure is no trivial
matter! There are two kinds of users -
those who have accidentally erased

an important file, and those who willl

SafetyNet™ is a file recovery program
designed to recover those files or sub
directories of files which have been
accidentally erased. Unlike programs
such as Norton’s UnErase, SafetyNet™
is a preventive measure rather than an
attempt to cure the

after-the-fact.

problem

Recent surveys have revealed that, on
the average, 3.6 persons have access
to each computer used in corporate
America. It might be four or five days
before the victim discovers that their
files are no longer available. With
that many people utilizing the
computer (or a single user who stays
on his computer two or more hours per
day), there are two chances that a
utility such as Norton’s UnErase will
recover the missing file(s) - slim and
none! It is highly likely that the file’s
space will have been overwritten in
the interim (an impossibility with
SafetyNet™).

It is our belief that when one has
accidentally erased a file their
anxiety is high - and that’s not the
time to learn a new technology. With
some utility’s multi-layered menus,
and the admonition that their system
doesn’t always work, anxiety becomes
near panic and increases chances for
additional operator error causing loss
of the vital information forever!

SafetyNet™ requires the user to do
three things: 1) Type "SN" at the >
prompt, 2) Mark the files presented on
the screen, 3) Press the Enter Key.
That’s it! No need to know about
sectors, clusters, bits or bytes. No
requirement to replace the first letter
of each previously erased file - a
simple, foolproof manner to end the
panic which comes when files are
accidently erased.

Sart'etyNetm works first time, every
time. Regardless of the time span
between the actual erasure and
discovery, there is no danger that the

allocated file space will be
overwritten, thus rendering the
recovery doubtful or impossible.

SafetyNet™ - a Space-Age utility
with a no nonsense user interface.

To order, call toll free (800) 628-2828 ext. 555 or contact:

P.O. Box 1711

(512) 474-4666

Austin, Texas 78767

DONT BOOT

UP WITHOUT US!
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UCSD Pascal, my system is quite capable
of compiling large programs. but the cost
is very long compile times and disks which
run continuously for minutes at a time. !
decided to either upgrade my Apple 11+
or get a more powerful machine. After
almost giving up and buying a Leading
Edge. | discovered that Apple’s new Pascal
1.3 and Memory Expansion Card can be
very useful in this area.

Because it was almost impossible to find
any technical information on this con-
figuration, with Apple’s “authorized” sales
centers totally ignorant about the matter,
| wish to pass on what | have learned to
my fellow BYTE readers.

Pascal 1.3 is available from Apple on a
trade-in basis if you have Pascal 1.1. The
cost is $125. compared to the normal retail
of .$250.

If your system consists of two 5%-inch
disk drives then Pascal 1.3 is not worth the
cost. Pascal 1.3 uses more memory than
1.1, so you must almost.always use the
compiler’s swapping option. On a disk sys-
tem this is intolerably slow. For example,
a 399-line program that compiles in I
minute, 30 seconds under Pascal 1.1 (with-
out swapping) requires 2:35 under Pascal
1.3 because swapping must be invoked.
Swapping means that the disk drive with
the compiler runs almost continuously,
and the compilation is much slower.

In conjunction with the Apple 1l Memory
Expansion Card, however, Pascal 1.3 may
be worth considering. Pascal 1.3, unlike
earlier versions, can use the MEC like a
disk drive; it does not. however, use the
additional memory as it would use the ad-
ditional 64K bytes on the 128K Apple lle.
By putting the compiler and source file on
this "RAM disk.” the program mentioned
above compiles in 1:23. with swapping. for
a net improvement in compile time.

The big improvement, however, comes
when you wish to compile large programs
that are broken up into Pascal Units. Units
require the swapping option in both ver-
sions, and swapping and reading in units
used by other units is painfully slow in a
two-disk configuration in either version.
For example, a 590-line program that uses
9 units and requires swapping takes 3:09
using the disks, and one disk runs con-
tinuously. With the compiler and source
on the MEC. however, the time is reduced
to 1:21, and no disk runs at all.

One can get excellent system perfor-
mance by putting the editor, filer, system
syntax. compiler, and linker files. as well
as the program source, on the MEC. You
must, however, rename the editor and filer
files on the boot disk to force the system
to access these files on the MEC. I cheat

(continued)



THE
GREAT ESCAPE!

FROM IVORY TOWERS AND
COLD COMPUTER ROOMS TO
THE WARMTH OF YOUR OFFICE.

Artificial intelligence for business
has arrived in a revolutlondry new
product. . . Guru.

At last, artificial intelligence designed espe-
cially for business! Guru brings together expert
system capabilities of artificial intelligence,
the productivity of familiar business computing
tools and the ease of communicating with
your computer using menus, commands or plain
English. All available in a single, integrated
program.

Guru works like human experts, considering
uncertainties, reasoning through forward
and backward chaining, asking for more infor-
mation when needed, and explaining its
recommendations.

Guru’s expert system works hand-in-hand
with all the familiar business computing tools
like spreadsheets, statistical analysis, business
graphics and a programming language, always
available for both expert consultation and your
everyday business computing needs.

Best of all, you won’t need to learn LISP or
PROLOG or buy fancy computers. . . Guru runs
on your PC and communicates in plain English!
Guru is artificial intelligence that means business.

For more information, call or write Micro Data
Base Systems, Inc./Marketing & Sales, P.O. Box
248, Lafayette, IN, 47902, 317/463-2581, Telex
209147 ISE UR.

v
!
/

ARTIFiCIAL INTELLIGENCE THAT MEANS BUSINESS.
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by booting the system, transferring the
above-mentioned files onto the RAM disk.
setting the default disk to the RAM disk.
then inserting a boot disk identical to the
original but with the appropriate files
renamed.

An additional speed advantage occurs
in running programs that rely heavily on
overlays (non-resident segments); one pro-
gram took 6:25 using disks and 2:20 on
the RAM disk.

A very useful enhancement on version

1.3 permits the user to assign the boot
disk to the RAM disk. As it is, the system
still insists that the System.Pascal file be
on the boot disk, and if one invokes swap-
ping (at the command level, not the com-
piler option). all swapping is done on the
boot disk. which. once again. gets the
disks running. slowing things down and
making an unnecessary clatter.

One problem I have found is that if the
version 1.3 compiler aborts due to stack
overflow (which it will without swapping).

Why buy 3
packages to get
a complete
multi-user

dBASE’ System?

20 BYTE » JULY 1986

FoxBASE
does it better.

For less.

, i

for the widest variety of machines and
fing systems.
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some pointer or other is not reset when
the system is rebooted. and the compiler
will overflow almost immediately. You have
to turn off power to reset the system prop-
erly. (I haven't bothered to see if 1.1 con-
tains this flaw.) A system crash and reboot
does not destroy what is on the RAM disk.
but cycling the power obviously does;
thus. the above-mentioned problem can
be costly in terms of lost work.

In summary, the Pascal 1.3/Memory Ex-
tension Card configuration is a good way
to upgrade an older 64K Apple for those
interested in Pascal. It offers good system
response and compile times on complex
projects. 1 bought my MEC with 512K bytes
of memory for $300. and the Pascal 1.3
upgrade for $125. While | sill own a 64K
machine, | can compile and run very large
programs in a reasonable amount of time.

PHILIP MAHLER
Carlisle, MA

Lock Upr DIRECTORIES

| enjoyed reading “Making UNIX Secure”
by Alan Filipski and James Hanko (April).
It was very informative, and the authors
were quite thorough in pointing out some
of the obscure tricks that can be used to
breach security, such as the use of ter-
minal page mode buffering (terminals with
programmable answer-back messages suf-
fer the same weakness). However, | feel
the authors should have emphasized more
strongly the importance of write-protect-
ing directories.

To protect a file from attacks, it is not
sufficient to write-protect only the file
itself; one must also protect the directory
in which it resides. Operations such as file
renaming and removing require write permis-
sion only on the directory containing the
filename, and not on the file itself.

Consider the following scenario: the
password file, /etc/passwd, is write-pro-
tected, but a user has write permission on
the /etc directory. The user can simply
rename (mv) the password file and install
his or her own. The user can then become
superuser, remove his or her passwordfile,
reinstall the old one, and wreak havoc.
Similarly, if the /etc directory is write-
protected but the root directory is writ-
able, the user can substitute a dummy /etc
directory, containing a dummy password
file, for the real one. Thus, the only way
to ensure the password file is safe from
attack is to write-protect the file and all
directories leading to it.

Such holes in the security of a system
may seem quite obvious and unlikely to
occur, but it is surprising to find that there
are systems out there that are so vulner-

able to attack. The preceding trick is one
(continued)



=

E nter the world of professional
CAD applications with

Houston Instrument’s low cost
DMP-41/42 series plotters. These
single-pen plotters give you the fea-
tures you need—C and D size plots,
extensive software compatibility, and
proven reliability —for a very afford-
able no frills price of $3295.*

The DMP-41/42 series’ large C
and D size formats are ideal for a wide
range of CAD applications, from
architectural elevations to assembly
drawings. And a .005 inch resolution
ensures crisp drawings on a
variety of media—paper, matte film,
or vellum.
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THE
NO FRILLS
PLOTTER

With the DMP-41/42 series, you
can choose from an impressive selec-
tion of off-the-shelf graphics software
packages such as VersaCAD,
AutoCAD, and CADKEY. Or, by
using Houston Instrument’s popular
DM/PL™ language, you can create
your own custom software and be
assured of upward compatibility with
Houston Instrument’s entire line of
plotters.

The DMP-41/42 series. The plotters
that offer superb reliability, comprehen-
sive graphics capabilities, and a no
frills price. The proven performers
for low-cost CAD.

For more information, call

1-800-531-5205 (512-835-0900 if in
Texas), or write Houston Instrument,
8500 Cameron Road, Austin, Texas
78753. In Europe, contact Houston
Instrument, Belgium NV,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445.
Tlx.: 846-81399.

*U.S. suggested retail price. Pricing subject tochange.
DM/PL is a trademark of Houston Instrument.

houston
mstfrument

A Division of AMETEK
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| had to resort to when | was called in to
“repair” the password file on a demo sys-
tem. where the superuser password had
been changed by a user and subsequent-
ly forgotten. | then took it upon myself to
lecture the owners of the system on the
importance of maintaining proper securi-
ty. The security mechanisms provided by
UNIX won't help anyone if they are not
used correctly.
GILBERT DETILLIEUX
President, Info West
Winnipeg, Manitoba
Canada

"LoOK AND FEEL" ISN'T
EVERYTHING IN THIS CASE

james E. Bransfield's letter in the April
BYTE (page 14) applauding Apple’s “vic-
tory” over DRI by no means represents the
thoughtful opinion of all of the computer
law community. Indeed. the letter sounds
more like a brief written in support of
Apple’s position than a reasoned exposi-
tion of a difficult issue.

All of the cases cited by Bransfield are
inappropriate in some critically important
way. For example, in SAS Institute. lnc. v. S&H
Computer Systems. Inc.. 605 F. Supp. 816 (M.D.

Tenn. 1985), the defendants took much
more than just the “look and feel” of SAS's
product. They licensed a copy with the ex-
press purpose of adapting it to run on a
VAX. They used SAS's source code to
design and write their own program. The
facts of this and the other cases on which
Mr. Bransfield relies hardly support his
contention that all the defendants did was
to misappropriate a “look and feel”

The Supreme Court of the United States
has stated many times that ideas them-
selves are not copyrightable; only the ex-
pression of an idea can be copyrighted.
Courts have often had trouble determin-
ing where the idea ends and its expres-
sion begins. but the distinction must re-
main. In my opinion, Apple has tried to
appropriate an idea (and someone else’s
idea at that) to itself and extend the law
of copyright beyond its constitutional
bounds.

If Apple’s screen design was sufficient-
ly unique. then it could have been copy-
righted in its own right as an audiovisual
work. If the screen design was so trivial
as not to warrant a copyright, then Apple
should not be permitted to gain legal pro-
tection for it through the back door by

claiming such protection through the
copyright on the software which produces
the design.

If DRI truly misappropriated Apple's
software, then they should be made to
pay. But if they did not, then we, the com-
puter users, should not be made to pay
by allowing Apple to usurp through force
that to which it has no legal right.

MICHAEL GEMIGNANI
Muncie, IN

| wish to point out that if you accept
James E. Bransfield's comments as an
authoritative statement of the law without
qualification. then you are doing your
readers a grave disservice. It is apparent
from the marked bias of his comments
that either he has not done his research
carefully or he is intentionally providing
only one very selective view of the cases
and concepts related to this area of litiga-

tion. 1 would like to balance that view.
| have been following with interest the
articles, editcrials, letters, and news con-
cerning the issue of visual copyrights and
software "clones” in both your magazine
and periodicals such as InfoWorld. This area
(continued)

MERCEDES-BENZ EUROPEAN DELIVERY-

ADD PLEASURE, SUBTRACT EXPENSE.

Send coupon to:

Mercedes-Benz of North America, Inc.
Marketing Communications Division
One Mercedes Drive, Montvale, NJ 07645

Name

1 Plan to make European delivery of a new
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| model; pick it up at the factory European Delivery
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| price of your new Mercedes-Benz. Send coupon
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NOW YOU
CAN TAKE
IT WITH

YOU WHEN|

YOU GO

TECH PC Portable computers
are designed for travel. Each unit
is housed in an attractive yet func-
tional case designed to allow
maximal expandability with
minimal difficulty. The units can
be configured to be as powerful
as any desktop and yet have the
mobility of a fully portable unit.
These unitsare truly designed to
meet the needs of the individual
on the go.

The TECH PC/XT PORTABLE
weighs in at lessthan 40 pounds
andisideal for the individual who
has limited desk space or the
business executive who is often
traveling.

Like our TECH PC DESKTOPS,
the TECH PC PORTABLES runall
software designed for the IBM
PC, and compatibles, such as:
dBase III, Lotus 123, Symphony,
Wordstar, Wordperfect, Frame-
work, programs based on
MS-DOS, PC-DOS, PICK,
CP/M86, and UCSD p-system
operating systems.

TECH PERSONAL COMPUTERS is a full service manufacturer of Micro Computer Products and offers a
complete line of Desktop, Portables and Multi-User Computer Systems as well as an accessory
line of over one hundred enhancement products. TECH PERSONAL COMPUTERS are
all backed by a full one year warranty with additional maintenance coverage
and extended maintenance contracts available through Mohawk
Data Sciences. For more information concerning hundreds
of MDS Service Centers throughout the United

States, contact TECH PERSONAL
COMPUTERS at (714) 754-1170.

TECH PC PORTABLE COMPUTERS are
available now in 4 different base models:

TECH PC/XT PORTABLE ........... $ 999
Options:

Tech Turbo PC/XT Portable with 20 MB Hard

0}t 38 npaonoann DoOD0BN00anGE0a000T $1499

Tech Turbo PC/XT Portable with 1200 Baud
Internal Hayes Compatible Modem and

20MBHard Disk................... $1699

TECH TURBO PC/XT PORTABLE ...$1095
Options:

Tech Turbo PC/XT Portable with 20 MB Hard

073 $1595

Tech Turbo PC/XT Portable with 1200 Baud
Internal Hayes Compatible Modem and 20
MBHardDisk ...............c0cnn $1795

TECH PC/AT PORTABLE ........... $1999
Options:

Tech PC/XT Portable with 20 MB Hard

10,13) 35 Anananc 66 6o nHa000800080000 68600 $2299

Tech PC/XT Portable with 1200 Baud Inter-
nal Hayes Compatible Modem and 20 MB

Hard DiskK..........ociiiennnnnnnnnn $2499

TECH TURBO PC/AT PORTABLE ...$2099
Options:

Tech PC/XT Portable with 20 MB Hard

DiSK ...ovciiiiiinrinninnnnnsnnns $2399

Tech PC/XT Portable with 1200 Baud Inter-
nal Hayes Compatible Modem and 20 MB
Hard Disk.........cocviiiinnnnnnnnns $2599
All TECH PC PORTABLES available with tape
backups, hard disks up to 280 megabytes, net-
working systems, and hundreds of other hard-
ware and software accessories.
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7141754-1170

2131 S. Hathaway, Santa Ana, California 92705

TELEX: 272006 Answer Back-TECH FAX:714/556-8325
Inquiry 353 for End-Users. Inquiry 354 for DEALERS ONLY.
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of controversy is not only unsettled in the
user community. it is also unsettled in the
law. The issue is not terribly complex tech-
nically, which is unusual when one is pre-
sented with a legal problem involving
computers, but it is very complex legally.
Copyrights and intellectual property rights
in general are not easily understood. Also,
since software is not only a written work
but is also a functional artifact of man’s
intelligence. copyrights are not very well
tailored to meet the needs of protecting

both developers and users of microcom-
puter software.

Copyrights do not protect ideas. (Al-
though Broderbund's attorney seems to
think so. . . see InfdWorld's "'1.ook and Feel
Discussed as Major Copyright Issue.” 11
November 1985. page 13.) Copyrights pro-
tect the expression of an idea. The idea
need not be original. only the method of
expressing it. The idea must be “fixed in
a tangible medium of expression.” This in-
cludes written on paper. recorded on

If you can’t share files on your network,

you're using the wrong

file manager.

o

Be connected. Btrieve.®

Networks can solve problems. But
running a single-user file manager
can create new ones: Lost updates.
Garbled data. Trashed files.

Btrieve® /N offers safe multi-user
file management that protects your
data when sharing files. And
eliminates the need to rewrite your
application for LANs. Btrieve/N sets
the file management standard for the
industry’s most popular networks, as
well as XENIX and other multi-user
systems.

Fast. Btrieve/N is fast, too. It's writ-
ten in assembly language especially
for the IBM PC. And based on b-tree
file indexing, for access speed that
won't degrade as your database
grows. .

Automatic file recovery. Btrieve/N
provides automatic file recovery after
a system crash. Your Btrieve data al-

ways comes back intact.

Fully-relational data management.
SoftCraft’s entire family of products
gives you a complete, fully-relational
database management system.
Rtrieve™/N adds report writing capa-
bilities. Xtrieve™ /N speeds users
through database queries with inter-
active menus.

For professional programmers.
Btrieve/N is the fast, reliable answer
for all your application development
in BASIC, Pascal, COBOL, C, FOR-
TRAN and APL. With Btrieve/N, you
can develop better network applica-
tions. And solve problems, not create
new ones.

gg SoftCraft Inc.

P.O. Box 9802 #917 Austin, Texas 78766
(512) 346-8380 Telex 358 200

Suggested retail prices: Btricve, $245; Btricve/N, $595; Xtricve, $245; Xtricve/N, $595; Rtricve, $145;
Rtricee/N, $345. Requires PC-DOS or MS-DOS 1.X, 2.X, or 3.X. NO ROYALTIES.
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magnetic disks. chiseled on stone tablets,
etc. When the author has complied with
all of the requirements of the copyright
laws, the holder of the copyright is pro-
tected from an unauthorized person mak-
ing a copy of the work. The ideas them-
selves are not protected from copying.
only the author's particular expression of
them. Works directly derived from that ex-
pression of ideas are also prohibited.

In order to prove that-someone has in-
fringed upon the rights of the copyright
holder, one normally must show access to
the copyrighted work and a substantial
similarity between the copy and the
original. This is where many of the prob-
lems of copyrights and computers crop
up. There was at one time a significant
doubt that the copyright laws actually pro-
tected the object code of a functioning
program. The copyright act was amended
to make that protection clear. While that
doubt existed, many software companies.
particularly games producers, copyrighted
the screen displays of their programs to
prevent piracy of their products. This way.
at least, a large portion of the work was
protected. Such graphic and visual screens
could be protected in the same way video
images (TV programs, films, etc.) are pro-
tected. With the explicit recognition by
Congress and the courts of copyright pro-
tection for both source and object code—
which, of course, includes the screen in-
formation—the practice of copyrighting
the screen displays or attract modes of
games was no longer important. However,
the idea of preventing the copying of such
“screens” is obviously once again becom-
ing important to many people.

In addition to the Apple v. DRI case. the
controversy between MicroStuf and Soft-
Klone over the Crosstalk clone Mirror is
an obvious example of this concern. | can
easily see why companies that produce
expensive but popular software would be
interested in legal methods to stop peo-
ple from using the unreasonably large
profit margin of their product to cut them
out of a part of their market share. In pro-
ducing a product that does not have any
connection with the actual code of the
popular program but has similar ap-
pearance, identical command sets. and
perhaps improved features for a more
reasonable price, the competition can
often capture a large portion of the market
that would otherwise belong to the first
company by default. One might take note
that Borland International doesn't have
much of a problem with this phenome-
non.

While | agree with Mr. Bransfield's
analysis that the protection of the source

(continued on page 387)
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Ssmple CaD velid medeling ayplisation

In our commitment to low-cost animation,
we've developed an ultra-high-speed color
graphicsboardto providethe performance of
expensive dedicated graphics systems on an
inexpensive, user-friendly IBM PC. This
board's 400-million bits-per-second color-fill
rate offers animation spesds never before
available on a PC plug-in board (the X-1is 10
times as fast as any other PC graphics card
we've seen). The low-cost, high-performance
X-1 Graphics Board opens up entirely new
applications for microcomputer-based
graphics.

Our 3D Graphics software, the graphic
drivers behind Jet and Microsoft Flight

Simulator, opens up new worlds of 3D and 2D
animation. The program works with both the
IBM, Color/Graphics Adapter and the X-1
Graphics Board, so you can update your
hardware at any time and maintain software
compatibility.

Specs: The X-1 Graphics Board is available for
$2990. and requires an iBM PC or PC-com-
patible computer with minimum 128K RAM,
PC-DOS or MS-DOS Version 2.0 or rrewer,
and an X-t compatible RGB display monitor.

The 3D Graphics software is available for
$995, and requires an IBM PC or PC-com-
patible computer with minimum 256K RAM,
PC-DOS or MS-DOS Version 20 or newer,
and either an {BM Color/Graphics Adapter or
the X-1- Graphics Board.

High-Speed Animation on Your IBM PC!

See your dealer for details and a special hardware/
software demonstration. or call SubLOGIC directly for
more Information.

IBM is a registered trademark of international Business

susLOGIC

Corparation
713 Edge brook Drive
Champaign il 61820
(2171359-8482 Yeipx: 208995

Nrder Line: {890)637-4983
(exceptin llinoks. Aiaska, and Hawai)

Inquiry 339




‘ YOUR
COMPUTER LANGUAGE
IS QUIETLY
BREEDING REAL BATS
IN YOUR
BELFRY.

N,



WE'RE OUT TO SAVE ONE MILLION
FRUSTRATED PROGRAMMERS

You're on a roll, really pumped,
writing the best code you have ever
written and then— AAARGHHH!

Freeze driedin your tracks because
the language you're using just won't
let you achieve what you can conceive.

And you wanted to be a
programmer.

So your choices are:

1) write around the problem by
creating six pages of emetic code...

2) leave out that incredible idea
that really puts your stamp of
excellence on this program or...

3) get yourself a world class
headache (or a stroke) by dropping
into assembler.

-Whatever you choose, by now you
feel the language is out to get you—
because it is.

Sure, no language is perfect, but
you have to wonder, “Am I getting
all I deserve?”

And, like money, you'll never
have enough.

Pretty dismal, huh?

We thought so, too.

So we did something
about it.

We call it CLARION.

You'll call it incredible.

With CLARION you can
write, compile, run and
debug complex applications
in a New York afternoon.

Even if you're in Savannah.

It gives you the power and
speed to create screens, windows
and reports of such richness
and clarity you would never
attempt them with any other
language.

Because YOU would have to
write the code.

With CLARION you simply design the

screens using our SCREENER
utility and then CLARION writes
the source code AND compiles

it for you.

In seconds.

Likewise, you can use
REPORTER to create reports.
Remember, only CLARION can
recompile and display a screen or
report layout for modification.

And with no time wasted.

All the power and facilities you
need to write great programs, faster

than you ever dreamed of.

Programs that are easy to use.

Programs that are a pleasure
to write.

And to you that means true
satisfaction.

You've coveted those nifty pop-up
help windows some major appli-
cations feature. But you can't afford
the time and energy it takes to write
them into your programs.

That’s the way it used to be.

So we fixed that, too.

CLARION HELPER is an inter-
active utility that let’s you design
the most effective pop-up help
screens that you can imagine. And
they're “context sensitive;,” meaning
you can have help for every field in
your application.

Unlike the other micro languages,
CLARION provides declarations,
procedures and functions to process

dates, strings, screens,

reports, indexed
N s

SAYITIN

CLARION

DEPT. A1BY/2

1-800-354-5444
S

Imagine making source program
changes with the CLARION
EDITOR. A single keystroke
terminates the EDITOR, loads the
COMPILER, compiles the program,
loads the PROCESSOR and
executes the program. It’s that easy!

Our data management capa-
bilities are phenomenal. CLARION
files permit any number of composite
keys which are updated dynamically.

A file may have as many keys as
it needs. Each key may be composed
of any fields in any order. And key
files are updated whenever the
value of the key changes.

Like SCREENER and
REPORTER, CLARION’s FILER
utility also has a piece of the
CLARION COMPILER. To create a
new file, you name the Source
Module. Then you name the State-
ment Label of a file structure
within it.

FILER will also automatically
rebuild existing files to match a
changed file structure. It creates a
new record for every existing
record, copying the existing fields
and initializing new ones.

Sounds pretty complicated,
huh?

Not with CLARION’s
documentation and on-line
help screens. If you are
currently competent in Basic,
Pascal or “C” you can be
writing CLARION applications

in a day. In two days you won't

believe the eloquence of your
CLARION programs.

Okay, now for the best part of all. You
can say it in CLARION for $295.00—
complete. All you need is an IBM® PC, XT,
AT or true compatible, with 320 KB of
memory and a hard disk drive.

And we'll allow a full 30 day evalua-
tion period. If you're not satisfied
with CLARION, simply
return it in its original condition
for a full refund.

If you're not ready to take advantage
of this no-risk opportunity, ask for
our detailed 16 page color brochure.
It vividly illustrates the elegance of
CLARION. Consider it a preview of
programming in the fast lane.

Either way, the call’s a freebie.

BARRINGTON SYSTEMS, INC. * P.O. BOX 5580 * POMPANO BEACH, FL 33074 ¢ 305/785-4555

IBM? is a registered trademark of Intemational Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©1986 Barrington Systems.
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Digital’s PCiSlave boards
into your PC expansiaon
slot, a connecting cable, a

low-cost dumb terminal or a
PC look-alike| terminal and

you’re in business. As many as 31
low-cost workstations may be added
to your IBM-PC, AT,”XT, and the com- :
. Sharg a common data base — v TLELLCEEEE
without loss of speed or efficiency since A SR -1
4 each PC-Slave has it;own $088‘ PU, 256- LR S
_ 768K RAM dedicated to each user. Advanced
Digital provides additicEnal software which sup-
,,/ ports File & Record lecking and#print, spooling.”
Advanced Digital’s slave concept provides the best
multi-user PC system avail ble'todiyj Forthe location \
of the dealer nearest you contact: \ .
L = — = ® e

/ © \ a
Advanced Digital/Corporation = V4 B ke Y Advanced Digital U.K.®Ltd.
_ 5432 Production Drive // s | A | [/ 27 Princes Street, Hanover Square
Huntington Beach, CA 92649 ral London WiR8NQ-United Kingdom
(714) 891-400i '(800) 251-1801 DR f // (01) 409-0077 (01) 409-3351 @&
Telex 183210 ADVANCED HTBH TLX 265840 FINEST

Regional Distributors: in California, Thomas Data Systems, Inc. (213) 214:4661;
in Ontario, Canada, B&L (416) 299-7660; in Australia, Archives Computers (03) 699-8377; in New York, Quinn Data (914) 839-0002




W-H-ATS NEW

TeleVideo's $2995
AT Compatible

eleVideo Systems intro-

duced the TeleCAT286.
an IBM PC AT-compatible
computer priced at $2995.
Designed primarily as a
single-user computer rather
than a multiuser system or
file server, the TeleCAT-286
is 28 percent smaller than
the IBM PC AT. the company
says, and uses custom-
designed chips that reduce
the number of components
on the system board.

The TeleCAT286 runs on
an Intel 80286 micropro-
cessor operating at 6 or 8
MHz and comes with 512K
bytes of RAM that can be
expanded to | megabyte on
the main board. Equipped
to hold three internal
storage devices, the base
model has a 1.2-megabyte
5%-inch floppy disk drive
and a 20-megabyte hard
disk drive. The system
comes with an AT-compat-
ible keyboard as well as a
14-inch, tiltable mono-
chrome monitor with a
graphics resolution of 640
by 400 or 640 by 200 pix-
els. Other features include
one serial and one parallel
port and five AT-compatible
expansion slots, two of
which are occupied by
video driver and disk con-
troller cards.

The TeleCAT-286 can be
connected to a TeleVideo
Personal Mini network file
server, as well as to some
PC networks. Besides run-
ning PC AT software, the
new TeleVideo machine can
take PC AT and PC XT ex-
pansion boards. A system
with a 30-megabyte hard
disk drive costs $3495. MS-

L -

s i

The TeleCAT286. an AT-compatible computer from TelVideo.

DOS 3.1 and GW-BASIC 3.1
sell for $85. For more infor-
mation, contact TeleVideo
Systems Inc.. 1170 Morse
Ave. Sunnyvale, CA 94086,
(408) 745-7760.

Inquiry 550.

Modeling/Analysis

" Package for IBM PCs

acific Crest Software

likens its modeling and
analysis program, Point Five,
to a word processor for
numbers. At its basic level,
the package is similar to a
programmable calculator; it
has 150 mathematical. finan-
cial. statistical, and data-
manipulation functions.

The program displays a

split screen. In the lower
part, the “Scratchpad,” you

enter functions and for-
mulas. When you press
Enter, the software executes
the commands and then
shows the results in the top
part of the screen. Simple
commands convert the
results from numerical to
graphic form. The data and
the programs written to
manipulate the data are
saved separately. Pacific
Crest says this makes it easy
to analyze the same sets of
data with different methods
or develop applications that
can be applied to different
data sets for recurring
calculations.

Point Five runs on IBM
PCs and compatibles that
have at least 256K of
memory and two floppy disk
drives. It requires MS-DOS
2.0 or later and can be used
with an IBM- or Hercules-
compatible graphics card
and the 8087 coprocessor.

Point Five costs $195; site
licenses are available. Con-
tact Pacific Crest Software,
887 Northwest Grant Ave.,
Box 2098, Corvallis, OR
97339, (503) 754-1067.
Inquiry 551.

Portable Unit
Has Printer,
Smart Keyboard

D atavue, Quadram Corp.'s
offshoot that specializes
in portable computers, in-
troduced its FreeStyle sys-
tem, which includes a new
portable daisy-wheel printer
and an “intelligent” key-
board. The 6-pound battery-
powered printer, called the
WriteStyle, is reported to
print at 14 characters per
second.

The 3-pound keyboard.
called the KeyStyle 80.
features its own Z80 pro-
cessor, 96K bytes of
memory. word processing
and communications soft-
ware, and an 80-column by
8-line LCD. The KeyStyle 80
also has an infrared link that
can connect with either the
WriteStyle printer or the
Datavue 25, Datavue’'s por-
table IBM PC—compatible
computer.

The WriteStyle has a list
price of $349. The KeyStyle
80 keyboard costs $349.
Both products will sell
together for $599. An op-
tional modem is available
for the keyboard. Contact
Datavue, One Quad Way.
Norcross. GA 30093-2919.
(404) 564-5668.

Inquiry 552.
(continued)
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WHAT'S NEW

'rogram Helps Word
>rocessors Print
Math Expressions

Technical Support Soft-
ware has developed a
program that enables many
word processors to print
mathematical and scientific
expressions within docu-
ments. One of the key
features of EXACT (expres-
sion and character typog-
raphy) is a split-screen
editing space you can use
without exiting your text
program.

EXACT loads into RAM
before your word processor.
At any time, you can call up
the split screen. You type
EXACT commands in the
bottom half, and the pro-
gram flashes the math ex-
pressions in the top half in
a "what you see is what you
get” fashion. Expressions
can be edited by changing
command lines. Radicals,
fractions, brackets, and
tables change automatically
when you alter the material
they contain. When you
return to your word pro-
cessor, you place the cursor
where the expression be-
longs in the document.
When you tell your text
package to print, EXACT
scans the print stream, finds
its commands, and sends a
graphics image to the
printer to draw the
expression.

The software has 20 fonts
with more than 1000 sym-
bols and characters, a font
editor, a complete Greek
set, script and italics, and
automatic selection of
smaller characters for super-
scripts and subscripts.

TSSI says its typesetting
package works with XyWrite

Il Plus, WordStar., Volkswriter,

Word, Final Word. Easy
Writer, Perfect Writer, Word-
Perfect, DisplayWrite 2 and
3, and several other word
processors. EXACT runs
under MS-DOS 2.0 or later
and requires 128K of mem-
ory and a color or mono-
chrome graphics card.

x5
i

n=1*2z+-~ 7 !]
|

is valid for all real and complex values of x

EXACT edit session -—————- 1-—-
The -Taylor - -Expansion

‘eSB2-=-8/sa/SR11S,5KS,n=@5.
-0 xX-*- s/n-/xs 2s.
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TSSI's EXACT enables word processors to print math expressions.

ALTER

FIND

faries TeEee

Reports

All records
Selected reconds

i(ul

Enter expression (without quotation marks)

!!‘IT' DISPLAY/LASTHANE;

Pisp

FIRSTHANE FOR: LASTHANE ¢) J“Snith®
2 on screen (or print out) list of all reconds in current database,

WordTech's dBXL has a “tutor” to help construct commands.

Drivers are available for dot-
matrix and laser printers.
EXACT costs $475; a demo
costs $5. Contact Technical
Support Software Inc., 72
Kent St.. Brookline, MA
02146, (617) 734-4130.
Inquiry 553.

Low-Cost Database
Works with
dBASE III Plus

WOrd"Iéch Systems is
selling a database
management system it says
is fully compatible with

AshtonTate’s dBASE 111 Plus.
Called dBXL. the $169 sys-

tem uses the same data and

index files as dBASE Ill Plus;

supports the same syntax.
reports, and format files;
and provides networking
capability.

With dBXL. you can have
as many as ten files open
simultaneously. each with
seven open index files. The
package has two levels of
context-related on-line help.

Initial versions run under
MS- and PC-DOS 2.0 or
later. The program needs
192K of RAM clear of the
operating system or device
drivers. Contact WordTech
Systems Inc.. P. O. Box 1747,
Orinda., CA 94563, (415)
254-0900.

Inquiry 554.

Color Ink-Jet Printer
Uses Plastic Ink

Howtek has developed a
color ink-jet printer, the
PixelMaster, that uses 32 ink
jets to produce what the
firm calls “near offset quali-
ty” printing. The $2995
device provides raised text
and color graphics output
with a resolution of 240 by
240 dots per inch on stan-
dard 8%- by l1l-inch paper.

The PixelMaster is dis-
tinguished from other color
printers in its use of solid
plastic ink. which is de-
signed to minimize, if not
eliminate, the problems of
smudging and clogging that
often occur with traditional
water- or oil-based ink-jet
printers. In the PixelMaster,
plastic ink from a crayon-like
rod is melted, allowing the
ink to be sprayed as a liquid
that solidifies instantly on
contact with the paper.

The printer’'s proprietary
Thermo-jet ink jets use four
basic colors: magenta.
yellow, cyan, and black. It's
capable of producing over
250.000 shades of color, the
firm claims, and has 20
black ink jets for printing
text at a rate of about 30
seconds per page. The Pixel-
Master also has 16 fonts
contained in plug-in ROM
cartridges and can repro-
duce images entered into
computers from optical and
image scanners.

The printer is designed as
a freestanding floor model
and is expected to ship this
September. Parallel and
serial interfaces will be avail-
able, according to a com-
pany spokesman, who also
said that the firm is current-
ly negotiating with other
vendors to sell the machine.
For more information. con-
tact Howtek Inc., 21 Park
Ave., Hudson, NH 03051,
(603) 882-5200.

Inquiry 555.
(continued)
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Traveling SideKick " is the only
personal organizer developed
from and designed for the
Computer Age.

An electronic leap ahead of
traditional diaries, day-timers
and organizers, Traveling
SideKick is BinderWare that
includes a software program,
a report generator, reference
materials, maps, addresses,
appointments, telephone
numbers, calendars, customer
lists, travel itineraries, a
calculator, and much
much more.

You need Traveling SideKick
because it is the new Computer
Age way to take all your facts,
files and figures with you
wherever you go—whether
you're taking work home or
heading out across America
and the world.

You need Borland's

Traveling SideKick because wherever

you g0, there’s work to be done

Traveling SideKick is your
SideKick's” sidekick 80 if your computer stays in your
More than half & million of you Office or den, so does SideKick.

already know how indispensable ~ Traveling SideKick changes
SideKick, the RAM-resident allthat.

desktop mansger, is on your - .

IBM® FC (S0 do many Macintosh™ FOT @ limited time,
owners who are now usingour  1raveling SideKick is only
SideKick/Mac version). While $69.95

SideKick enjoys the rank of #1 Until September 1, 1986, you
best, seller for the IBM PC, itcan  can get Traveling SideKick for

What's inside your Traveling Sidekick

TABLEY OF EXTRA FORMS
W POOGEY ON BACK FLAP, FOR U SE 1N ANY OF THE
'ORGANIZER SECTIONS.

PREPRINTED ADDRESS FORMS WITH TABBED

D(VIDERS OB EASY REFERENCE

MISCELLANEOUS SECTION

10 STORE ALL EXTRA PAEPRNTED FORMS AND

COMMONLY-USED RECORDS

ROLLER BALLPOINT PEN

BLACK PEN THAT FITS IN FLAP FOR EASY ACCESS

REFERENCE SECTION

CONIAINS MAPS THAT SIHOW AREA CODES AND

THAE ZONES, TOLL FREE NUMBERS FOR TRAVEL

AACCOMODATIONS. METRIC CONVERSION CHARTS

FIMANCE SECTION

MULTI.USE LEDGER FORMS. RECERT LOG ANO

STORAGE ENVEL OPE. CREDIT CARD INFORMATION

CALENDAR SECTION

YEARLY, MONTHLY. WEEKLY. AND DALY
CALENDARS

ENGAGEMENT SUPPLEMENT THOSE
WITH TRAVELING SIDEKICK

PENDING SECTION
A "TO BE CONIINUED™ SECTION FOR CURRENT
PAOJECTS. M ETC

CALCULATOR
IN ONE OF TWO BUSINESS-CARD-SIZE STORAGE
POCKETS

TRAVELNG SIDEKICK SOFTW ARE.
GENERAIES, UPDAIES, AND PRINTS YOUA
ADDRESS ANDCALENDAR FILES.

4585 SCOITS VALLEY DRVE
SCOTTS VALLEY, €A 95066

— o

INTERNATIONAL

(oo o 4

Borland preducts Include Turto Pascal; Turbo Database Toolbax; Turbo Lightning; Turbo Graphix Toolbax; %
‘Turbo Tutor; Turbo GameWarks; Turbo Bditor Toolbax; Reflex, The Analyst; SideKick; SideKick, The Macintoeh f

Office Manager; Traveling SideKick; and SuperKay—all ofwhich are ke or

(408) 436-8400 TELEX: 172373

SideKick—phone numbers,
appointments, calendar, addresses,
customer lists, airlines, restaurants,
elc.—can be picked up and prinled
out by Traveling SideKick's Report

How it works for you:
Whalever's already in your

You simply clip the freshly

/ prinled information into your
Traveling SideKick binder and hit

the road. Instant access to infor-

malion—no maller where you are.

Naturally, you can add new informalion/filesidala to your SideKick as it occurs.
Traveling SideKick instantly incorporales all changes and updales. Traveling
SideKick will also sort your address files by name, zip code, or company name.
It prints mailing labels and other information selectively, and will search your
files for exisling addresses and appointments .

only gowhereyour computergoes- just $69.95—which is tremen-

dous short-term and long-term
value. Short-term because it
solves immediate problems at a
very low price, and long-term
because Traveling SideKick
works this year, next year, and all
the “next years” after that.
(Unlike old-fashioned daytime
organizers, electronic organizers
and calendars aren’t obsolete at
the end of the year.)

Special Offer: Get both
SideKick and Traveling
SideKick for only $125.00

You probably already have
SideKick, but in case you don',
we're offering you both SideKick
and Traveling SideKick for only
$125.00. (SideKick alone is
usually $84.95. Add that to
Traveling SideKick's $69.95, and
you're looking at $154.90—which
you don't have to look at, because
you get, $23.90 off when you buy
both.) Whichever way you buy,
you're getting our 60-day money-
back guarantee** and making a
highly organized and productive
step into modern business life.

Bk . Amount enclosed

Traveling SideKick
1S an organizer, a
binder, a software
program and a
report generator
that picks your
SideKick’s brain,
then prints out your
appointments, daily,
weekly, monthly, or
yearly calendar,
your phone lists,
and mailing labels,
itinerary, or '
whatever else

you need.

call (800) 255-8008
in CA call (800) 742-1133
Send me ____ Tiaveling SideKick(s) al
Send me —_ of both SideKicks at

Outside USA add $10 per copy
CAand MA res. add sales lax

FPEEEEEEEEEEERY
. I | want .
[ | thebest [
= Rush me Traveling SideKick at: =
* bl
i $690s i
1 [ )
. Or both Traveling .
. SideKick & SideKick at $125.00.* [ |
L L W
| iy [ |
[ | [ |
[ |

S ——

D |

Prices include shipping to all U.S. cities
B rymen:  visa  Mc Bawoian
. Credit cand expiration date ___J___

Bows L L L L1 L1
Y Y IO
You must have an IBM or bue compalible aming
005 2.00r dies. t
. My computer’s mme and mode! is:

creck [

The disk size I use is O 3%* O 5%° TS15

NOT COPY PROTECTED
“*60-DAY MONEY-BACK GUARANTEE

Name:
Shipping Address:

@2 9

Zip:

3

C0D0s and purchase orders WILL NOT be accepled by Bodand.
Outside USA make payment by credit card or intemabona/ Poslal
Money Order

"Special introduciory Offer unlil September 1, 1986

**YES, if within 60 days of puthase this produet does ool
Pertom in accontance with our clais, please call ou cusiomes
service depatment and we wil gladly amange 2 rehwd.
1 Misimum System Reqairemeats:

g

Borland Inc. or Borland,

Inquiry 47 for End-Users. Inquiry 48 for DEALERS ONLY.

tica, Inc.  Cogyright 1868 Borland International BI-1043D

e [ 255K 18MPC. XLAT PO 200

true compalibies.




WHAT'S NEW

Toshiba’s Portable
AT Compatible

oshiba America intro-

duced its T3100 por-
table computer, which is
compatible with the IBM PC
AT and features a gas-
plasma display and built-in
hard disk drive.

Priced at $4499, the
15-pound portable runs on
an 8-MHz 80286 processor
and comes with 640K bytes
of memory. expandable to
1.6 megabytes with an op-
tional 1-megabyte add-on
board. The computer has a
720K-byte 3%-inch floppy
drive, an internal 10-mega-
byte hard disk drive, and an
optional 5%-inch floppy
drive.

The portable’s fold-up gas-
plasma screen displays 80
characters by 25 lines with a
resolution of 640 by 400
pixels. Compatible with soft-
ware written for the IBM
Color Graphics Adapter, the
computer is equipped with
an interface for an RGB
color monitor and parallel
and serial ports.

Options include an internal
Hayes-compatible 1200-bps
modem and an expansion
chassis with five full-length
IBM PC-compatible slots
that plugs into a bus on the
back of the computer.
Among the other options
are an external 15-key
numeric keypad and PC
Floppy Link ($99). a half-
length interface card and
cable for IBM PC and XT
compatibles that enables
you to use those computers’
drives as external drives for
the portable. According to
the company, a version of
PC Floppy Link for the IBM
PC AT and compatibles will
be available soon. Prices for
other options had not been
established as of this
writing.

Toshiba says it will begin
shipping the T3100 this
month, It will be bundled
with MS-DOS 2.11, GW-
BASIC, a power cord, and a

Toshiba's T3100, a portable with a gas-plasma display and internal

hard disk drive.

carrying case. Contact
Toshiba America Inc., Infor-
mation Systems Division,
2441 Michelle Dr., Tustin, CA
92680, (800) 457-7777; in
California, (714) 730-5000.
Inquiry 556.

LCD Panel Links
with Projector

ayett Technology intro-

duced a projection sys-
tem that weds LCD tech-
nology to an overhead pro-
jector. The Sayett System 10
uses a standard LCD panel
that you connect to a com-
puter and place on the glass
plate of an overhead projec-
tor. Instead of taking light in
and reflecting it out as LCDs
normally do, the system
passes the light through to
the overhead projector.

The system includes an
electronic control board and
an LCD panel that allows for
the projection of digitized
text or graphics generated
from an IBM PC or compati-
ble. A standard 9-pin RGB
port on the computer (or a
modem for remote presenta-
tion) is required for connect-
ing the Sayett system, which
supports output in mono-
chrome or one tinted color.

The $1200 system will in-
clude a graphics presenta-
tion program called Show
Partner (from Brightbill-
Roberts in Syracuse, New
York) that can be used to
develop slideshow-like
presentations of graphic and
textual material in a pre-
timed sequence. Show Part-
ner can be used to create
original graphics or incor-
porate images from other
programs that can then be
shown on the Sayett unit. A
standard 5%-inch disk can
store “several hundred im-
age cells,” according to the
company.

Sayett Technology. a whol-
ly owned subsidiary of
Eastman Kodak. says the
system should be available
this month. Contact Sayett
Technology, 1133 Mt. Read
Blvd.. Rochester, NY 14606,
(716) 458-0177.

Inquiry 557.

Amiga Database

ranstime Technologies

has developed a data-
base software package for
Commodore’s Amiga. Data-
mat is a relational database

program written in C with
an interface that uses
English-language menu
selections. It incorporates
the major features of high-
end DBMSs, the company
says, and also provides
statistical functions.

Using Datamat. you build
the database with a data
dictionary that contains
facilities for adding, modify-
ing, listing. calculating, and
shifting variables, as well as
for extracting variables from
existing dictionaries. The
program also has math func-
tions, sort and merge
capabilities, user-definable
procedures, multilevel pass-
words, database scanning,
and one-step data conver-
sion. A single query can
have as many as 26 selec-
tion criteria.

The suggested price for
Datamat is $350. In addition
to running on the Amiga, it
runs on MS-DOS, ZDOS,
XENIX. and UNIX machines.
Contact Transtime Technol-
ogies Corp., 797 Sheridan
Dr. Tonawanda. NY 14150,
(716) 874-2010.

Inquiry 558.

lomega Develops
20-megabyte
Floppy Drive

lomega, maker of the Ber-
noulli Box line of high-
density floppy disk drives,
announced a 5%-inch half-
height drive that can store
21.4 megabytes of data. The
new drive uses a special
floppy disk enclosed in a
hard plastic case. The
medium—the plastic sub-
strate and magnetic coat-
ing—is similar to that of a
standard floppy disk.

The drive, called the Beta
20, will be sold only to
OEMs. In quantities of
10,000 units, the drive will
have a price of $370 and is
slated to be available in the
third quarter of this year. A
controller, which can work

(continued)
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Reflex, The Analyst upgrades and adds the new Reflex Workshop!

Why running your business without
Borland's Reflex and the new Reflex
Workshop is an act of blind faith

Running a successful
business isn’t something
you can do with your eyes
shut, but no matter what
business you're in, Reflex™
and the new Reflex
Workshop™ give you all
the tools and views to see
what all the numbers
look like.

Using Lotus 1-8-3° or dBASE®
without Reflex is like driving
at night without lights
Productssuch as 1-2-3 or dBASE
can do the numbers for you, butyou
may stlll not get the picture—glmply
because they can't show you
analytical graphs and pictures of
your data, nor can they analyze and
summarize all the information you
manipulate lfke Reflex can.

The best just got better.
Introducing Reflex 1.1
The new Reflex 1.1 with extended
memory support allows you to mAn-
age huge databases of up to 8 megs-
tytes of RAM, 32,000 records, and
250 flelds per record with the now-
legendary “Reflex Lightning Speed.”
Purthermore, Reflex 1.1 with
its EGA support displays 40 lines
of information in its spreadsheet-
style List View, compared to less
than 25 lineg displayed by
traditional spreadsheets.

NEW!

Reflex gives you five graphic ways ol looking at your dat>,
live dilterent ways of analyzing your information.

~J The LIST VIEW ets you

“ The best database
around. .. at any price.

Jean Lockwood,
Computer Retatl News

Everyone agrees
that Reflex is the best-
looking database they've
ever 8een.

Adam B. Green, InfoWorld
Reflex excels as an
analytical tool . . . this
program can become
everyman's database
manager.

The FORM VIEW lets you build
and examine your da){ggasl:. pul'dala in lal')(ular list Frank J. DGI'ﬂ&I‘, 34 Wﬂa
jorm just like a .
o DO VES spreadsheel Borland has done it
allowsyoutogenerate i
e euerythinggtrom aga 1N
h - i mailing labels to
E o e sophislicgled reports. Shaldon L. Richman,
o ] You can use database Waahington Post
: i files created with
p ) Reflex or transterred
5 por ';rFognF]"fES dﬁ& 1 e et —— —
3 ana olher 3
applications. '...........‘
The GRAPH VIEW gives The CROSSTAB VIEW givesyou | I
you instant inleractive amazing "cross-referenced” g l SZ E : S want .
graphic representations. pictures of the links and -
relationships hidden in your data. | L4 the best .
- . Send me Reflex and Reflex Workshop at: .
AL OFFER! OFFER! | $199 %" 1§
sPEC! SPECIAL .
To order by phone, .
Ifyou already bought Reflex ~ You get Reflex 1.1 and or for a dealer neares( you, B
10, get Reflex 1.1 and the the Reflex Workshop for only call (800) 255-8008 ]
Reflex Workshop for only $199.95* S sfa'; c)a//[ (xegg)gz-r 133 . i
—— Rellex 5) a .95° —
$59.95 Sold eeparately, the new Reflex T i —
Because you bought Reflex from ~ Workshop 18 $69.95and Reflex 1 ___ Workshop af $69.95 s
s, you're “our kindof people” And ~ $149.95, totaling $218.90—butyou e 32‘55 o ;; w ,”"J";;"""’ EREED — [ |
gince we're notthe “takethe-money-  can get them both for 4 limited time T (yowimusi et you disks) — B
and-run” kindof company, youcan  only, atanamazing$199.85.%0act [ ] Quside USA s 310 e cpy ; ]
upgrade toReflex 1.1 andtheReflex  now, rush toyour nesrest dealer, call B G M;;;“’ ks tax B
Workshop for only $59.85. If you us, or clip the coupon and put Reflex [ (s e g oanuS. cies ]
preferto simplyupgrade toReflex 1.1, 1.1 and the Reflex Workshap to work. B zo;%s:” "Z',i,a" 1BM or true compatible rming
youcan do that, for only $ 10. for you I']ght, &W&Yl My coﬁpuly’s name and modelis: =
T s The disk size /useis O 3% O 5%"
Introducing the ~ For Administration: Payment: uc oot cex [
niroducing i .
Rellex Worksho ® Membership Oues Tracking and Credit card expiration date —/_ l
u Reflex Workshop  * %)%
alysis Cault A ] O o
Only $69.95 o Mol i1t 1 i
A major addilion o Reflex, the new Reflex Ul A NOT COPY PROTECTED Ris
Workshop gives you a wide range of ® Appointment Scheduling **§0-DAY MONEY-BACK GUARANTEE
anaylical tools wrllen for specific e A S Nae: [ |
applications. You can use these (ools “as IR Shipping Address: B
is” or modily them (o suil your analytical For Sales & Markeling:
and business needs. Whal you have to ® Sales Lead Tracking & Analysis iy l
work with right away are 25 ditferent ools: ® Store Check Inventory Analysis Shte: Zi: .
For Finance/Accounting: : ?féf; fm}}'ffs - ]
® Business Expense Tracking o ’ COD and purchase orders WILL NOT be accepted by Borand.
® Pelly Cash Tracking ® Research Outzshama:/ e Analysis ; Qutside Usﬂumakei)gy/:;l by credit card o Iﬁlema%ml Postal .
o Line of Credil Tracking & Analysis For Production and Operations: Money Order.
® Accounts Receivable Tracking & Aging ® Manufacturing Quality Assurance .L.imited time offer until September 1, 1986 .
Analysis Tracking YES, il within 60 days of purchase this product does nol .
o Purchase Order Entry & Analysis o Assembly Repair Tumaround Tracking ggzm;,%”’z:"ﬁ/‘;’l’:df;’mmj GO0l st e
® Purchase Order Tracking System ® Commercial Real Estate Tracking tMinimum System Requirements: I
® [easing Invenlory Management & Analysis 384K—Runs on IBM PC, AT, XT, and trve compatibles. IBM l
® Assel Inventory Tracking ® Project Scheduling Color Graphics Adapter, Hercules Monochrome Graphics Card
® (ash Management Trial Balance ® Product Cost Analysis and Control or equivalent. .

INTERNATIONAL

Y/ to Affrerce

SCOTTS VALLEY, CA 95066

Borland products include Turbo Pascal; TurboProlog: Turbo Oalabase Toolbox; Tiwbo Lighining; Twbo
Graphix Tootbox; Turbo Tulor; Tusbo GameWorks; Tbo Edilor Toolbox; Word Wizard; Rellex, The Analyst
Rettex Workshop; SideKick; SideK'ick. The Macintosh Olfice Mariager: Traveling SideKick. and Superkey—ait™

ol which are

or registered

of Borland

Inc. of Borla ylica, Inc.

Retlex and Rellex Workshop are trademarks of Borlard/Analylica. Inc. dBASE is a registered Irademark of
Ashton-Tate. Lotus 1-2-3 is a registered trademark of Lolus Developement Corp. Above Board is a trademat

of Intet Corp. RAMpage! is a registered trademark ot AST Research Corp. Liberty is a trademark ot Quadram
Corp. Hercules is a rademark of Hercules Compuler Tech. PFS: File is a registered rademark of Soliware
Publishing Corp. BM is a registered irademark of Inlernalional Business Machines Corp.

Copyrighl 1986 Borland Intemational BI-1052

Inquiry 49 for End-Users. Inquiry 50 for DEALERS ONLY.
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Rellex works with Intel’s Above Board AT and Above Board/PC,
AST's RAMpage! and RAMpage! AT, Quadram’s Liberty-PC and
Liberty-AT, Tecmar’s 640 Plus, IBM's EGA
and 3270/PC, AT&T's 6300,
and many others.




WHAT'S NEW

with up to two drives, costs
an additional $180. Contact
lomega Corp.. Holly Pond
Plaza, 1281 Main St., Stam-
ford, CT 06902, (203)
359-9858.

Inquiry 559.

Page Scanners for
Text and Images

Vision Research an-
nounced a 300-dots-per-
inch scanner that comes
with image- and text-editing
software and an interface
board for IBM PCs and com-
patibles. The $2495 Desktop
Page Composition System
digitizes an 8%- by Il-inch
page in 7 seconds. The
scanner has four contrast
levels, accepts gray-scale or
color originals, and can
create halftones by dither-
ing. Scanned images are
stored in the MegaBuffer in-
terface board, which pro-
vides 1.3 megabytes of
RAM, enabling you to pan
and zoom to any section of
an image.

The MegaScan software
lets you merge ASCII text
with scanned images or
documents. The software
provides six zoom levels
and enables you to edit in-
dividual pixels. It includes
such capabilities as move,
copy. scale, rotate, reverse.
lighten, and vertical flip. An
optional memory-resident
program, called MegaFreeze.
lets you transfer a screen
image from an application
program to a document
youre working on and can
capture up to 64 screens
per document.

The system runs on an
IBM PC, XT, AT or compati-
ble with 512K bytes of RAM
and an IBM Color Graphics
Adapter or equivalent. Con-
tact Vision Research, 1590
Old Oakland Rd.. Suite
B-112, San Jose, CA 95131,
(408) 298-8700.

Inquiry 560.

D atacopy’s JetReader
scanner provides optical

character recognition and

o tures
0 Plo, Balesion
Pis, Baplesl i

L

ITT's XTRA XL. a multiuser computer that runs DOS and Xenix.

image processing. The Jet-
Reader comes with an inter-
face board and Datacopy's
OCR software and Word
Image Processing System
(WIPS) software. Prices for
the system start at $2950.

The scanner has an
automatic paper feed and
accepts a stack of up to ten
sheets of paper. For images.
its scan rates are about 43
seconds per page at 300
dots per inch and 28 sec-
onds at 200 dpi. The scan-
ner typically takes about a
minute, the company says.
to scan and convert a page
of text into ASCII code.

The OCR software can
read 12 typefaces; the op-
tional OCR Plus package can
be trained to recognize
other typefaces. The WIPS
software provides image
scanner control, image
manipulation, file manage-
ment, image display. and
hard-copy output. It lets you
integrate images into
documents prepared with
standard word processors
and provides editing
capabilities such as scaling.
rotation, cropping, and
zoom. The optional WIPS
Editor package ($245)
enables you to edit images
at the level of individual
pixels.

A second model, the Jet-
Reader Plus. includes the
OCR Plus software and sells
for $3250. Contact
Datacopy. 1215 Terra Bella
Ave., Mountain View, CA
94043, (415) 965-7900.
Inquiry 561.

The XTRA XL comes in
four models. Models I and 11
can be used as LAN servers.
Models I and 1l can be
used as multiuser systems.
The LAN server configura-
tions use ITT DOS 3.1, which
eliminates the 32-megabyte
disk partition requirement,
the company says. The
multiuser machines run ITT's
XENIX System V. licensed
from The Santa Cruz Opera-
tion and developed by
Microsoft.

System prices begin at
$5299 for a Model | with
640K bytes of RAM, a
1.2-megabyte floppy disk.
and a 40-megabyte hard
disk. Contact ITT Informa-
tion Systems, 2350 Qume
Dr.. San Jose. CA 95131,
(800) 321-7661; in California.
(800) 368-7300.

Inquiry 562.

ITT's XTRA XL Runs
DOS and XENIX

TT introduced the XTRA
XL computer, which is
based on Intel's 80286 and
runs both DOS and XENIX.

The XTRA XL has a mass
storage capacity of 144
megabytes and a reported
average hard disk access
time of 28 milliseconds.

The machine also features
8-MHz zero-wait-state
memory, dynamic disk /O
caching, and an 8-MHz
80186-based communica-
tions coprocessor. An 80287
math coprocessor is an op-
tion. Depending on model,
other standard features in-
clude 640K bytes or 1.6
megabytes of RAM, a 1.2-
megabyte floppy disk. and a
40- or 72-megabyte hard
disk. Multiuser configura-
tions come with a 60-mega-
byte streaming tape backup
unit and can handle as
many as four coprocessor
boards.

C for Atari ST

Mark Williams Com-
pany's C Programming
System for the Atari ST
features a complete im-
plementation of Kernighan
and Ritchie (plus recent ex-
tensions to the language)
and UNIX-compatible
libraries. Along with utilities
such as make, diff, cmp,
sort, wc. and egrep, the
package provides an inter-.
face to GEM’'s AES and VDI
libraries, an assembler, a
loader. and an archiver.

A shell provides a UNIX-
like environment and sup-
ports 1/0O redirection. pipes.
variable substitutions,
history substitutions, and
path search capabilities. The
full-screen editor is based
on EMACS.

The C Programming
System for the ST costs
$179.95. It requires two
double-sided floppy disk
drives (or one floppy and
one hard disk). Contact
Mark Williams Co., 1430
West Wrightwood Ave..
Chicago, IL 60614, (312)
472-6659.

Inquiry 563.
(continued)
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Turbo Pascal® Source Code Included

Borland’s new Turbo Editor
Toolbox, ‘‘Best of the Year”
award winner, lets you build
your own word processor
for only $69.95!

. . How to do windows without
Turbo Editor Toolbox™ lets
: Jamming your fingers back in
youbuild the best of all word = &y | | your wallet
processors into your own : ‘ St;cﬂhfé‘gf'm&m “vnndnf:wmg’ ' _—
(ques are part, of our new
word processor. All the Baltor's repertolre. Sophisticated b,
modules, techniques, easy-tolearn techniques et you
: : deslgn your word processor to show
%CUOHS, aCI(;((ii Tuai:le)o £ several documents—or several parts
source e a o of the same document—all atonce. «

. open the windows you want— [ ] N I Iwant @
qmckly learn how to wherever you want them—ata ] ) jJ the best B
integrate editor procedures  petsolmem g - et oo 1

. . ' ; t t
and functions mtoyour p g. ush me Turl itor Toolbox a ]
rams, Oryoucanuse  Howtoturngoodstuffinto  Youget alightningfast | 95 [ |
)
Turbo Editor Toolbox “as is.” £reat stuf—maybe even ediéor, innumerable features, | [l . [ |
1)
) . green stuff! and a 60-day mongy-back i | To order by phone, [ |
because it has everything.  yyun your newTurbo Edtor Toolboz, guaran@;;for only $6995 © g = ?% «bej/eé e o W
you can make WordStar® behave For only $60.95, you can bulld your ) '
You get Turbo Pascal source like MultiMate™ You can support own word processor and make it = in CA call (800) 742-1133 =
¢ode and everything you windows Just lke Microeofts® Word.  do whatever you want & to do. This . Sendme ___ Tubo Editor Toolboxes at §
need to build your own And do it 8 fast s WordPerfect®  already popular new program is just, B USA add $10 per copy — 1
word processor does 1t. In other words, youcando ~ one moreway that Borland helpsyou -« Wl cAand A res. add saes tax s— 1
The modules, the manual, ready- what they should have done. You helpyourself. So call us or the dealer . Amount enclosed [ J— l
to-compile source code, and & full- Just go in there, tinker, fiddle, fodl nearest you All the telephone ] Prices include shipping to all U.S. cilies ]
featured word processor called around, and come up with your own ~ numbers and ordering information 8 Payment:  VISA  MC  BankDialt  Check B
MicroStar,” which we probablyought  version—which will be the best word  &re in the adjacent coupon. | B Credit card expiralion dale /.
to sell separately because it's an processor you've never seen before. Card # O I O i
excellent text dior. Butangway,you  (And 1fyou want o eel 1, ofor s 8 L1111 N
getlt freeas part of ournewTurbo  we'renottheldnd of company that'l [ #You must have an IBM or (ue compalible aning 00S 2.0 o7 |
Editor Toolbox. (Maybe this is why send bean-counters and ambulance- B o ]
Jerry Fournelle of BYTE magazine  chasers after you for royalties.) [ 1 comersrameamt o B
recently wrote that, “Borland
International is & public benefactor. i B sirimsnm o TEs il
The company continues to pour out Standard Turbo Editor ] NOT COPY PROTECTED [
good, well-documented products s Toolbox features include: B so-oarmowev-sack cuarantee |}
reasonable prices.”) Your free , !
MicroStar includes & complete pull- & Wordwrap Dl B g =
down menu user mterface whichyou ~ 5 UNDO lastchange & Tab, insert ana Shipping Address:
can use “ag i,” or you can modify & Auto-indent overstrike modes, [ |
it for inclusion in your Turbo & Find & Find/Replace centering, .etc. [ iy [ |
Pascal programs. with options Multiple windows [ | o - [ ]
AswellasMicroStar youslsogel 52 Set left and right & Multitasking [ I ' [
a complete editor ready to include margins & RAM-based editor ' [ |
In your programa. Windows, block & Block mark, move & Paging, scrollingand = gg 0% 0 guctase rters WL NOTbesccetd by Gnid
commands, and memory-mapped and copy te)g digsplay i 1 oy O e =
gereen routines come with it. . **YES, il within 60 days of purchase this product does not .
- B . perform in accordance with ow claims, piease call our cusiomer .
service and we will giadly amange a refwd.
. tMinimum System Requirements: 192K .
FRuns on IBM PC, XT, AL, FCjr., and i \
BORLAND 4585 SCOTTS VALLEY DAVE W e compatties
SCOTTS VALLEY, CA 95066 [ |
INTERNATIONAL (408 438-8400 TELEX: 172373 ]

Borland products include Turbo Pascai; Turbo Prolog; Turbo Database Tooibox; Turbo Lightning; Turbo Graphix
Tootbox; Turbo Tutor; Turbo GameWorks; Turbo Edilor Toolbox; Woid Wizard, Reflex, The Analyst; SideKick; SideKick,
The Macintosh Office Manager; Traveling SideKick; and SuperKey—all ot which are trademarks or registered

of Borland ional, Inc. or ylica, Inc.

MicroStar is a Irademark of Botland International, Inc. WordSlar is a registered trademark of MicroPro International
Corp. MultiMate is a trademark o MulliMate International Corp. Microsott is a registered trademark of Microsofl Corp.
WordPerfect is a registered lrademark of Salellite Softwaie International. ~ Copyright 1986 Borland International
BI-1055
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WHAT'S NEW

SYSTEMS

AT Compatibles Run
at 10 and 12 MHz

C's Limited has intro-

duced the 286'° and
286" computers, which are
compatible with the IBM PC
AT and run at 10 and 12
MHz. respectively. Both
computers come with [
megabyte of RAM on the
motherboard, six AT
compatible expansion slots,
and two PC-compatible slots.
Both can hold three half-
height or a full- and a half-
height drive and come with
a 1.2-megabyte floppy drive,
a dual floppy and hard disk
controller, and an AT
compatible keyboard.

The base model of the
286'° sells for $2295; the
286" sells for $2695. Con-
tact PC’s Limited, 1611
Headway Circle. Building
Three, Austin, TX 78754,
(512) 339-6800.

Inquiry 564.

Compucorp
Workstations

ompucorp announced

two Connection worksta-
tions that both have one
20-megabyte hard disk drive
and one 360K-byte floppy
disk drive. a motherboard
with 640K bytes of RAM,
two serial and two parallel
ports, a keyboard. a moni-
tor, and the capacity for up
to four internal drives.

The Connection 16 has a
16-bit 8088 processor. The
Connection 32 has two pro-
cessors. an 8088 and a Na-
tional Semiconductor 32-bit
32032, which run MS-DOS
and XENIX, respectively.
The 32's two processors can
work concurrently and allow
for data transfer. The 32
also comes with XENIX soft-
ware and features a data-
base management system
with word-processing,
spreadsheet, and database
functions.

Panasonic’s Business Partner 286.

Connection workstations
can be networked with like
machines as well as other
IBM PC compatibles.

The 16-bit system costs
$3595. The 32-bit system, in-
cluding XENIX and MS-DOS,
costs $4995. Contact
Compucorp, 2211 Michigan
Ave., Santa Monica, CA
90404, (213) 829-7453.
Inquiry 565.

Two Panasonic
Computers

wo desktop personal

computers, the Business
Partner and the Business
Partner 286. have been in-
troduced by Panasonic. Both
systems have four slots for
half-height hard disk drives
or tape backup systems and
come with a keyboard but
not a monitor.

The Business Partner,
which is compatible with the
IBM PC. runs on a 4.77- or
7.16-MHz 8086-2 processor
and has six expansion slots.
It comes with 256K bytes of
RAM expandable to 640K.
A unit with a single 5%-inch
360K-byte floppy disk drive
is priced at $1295. A

machine with two floppy
drives costs $1495.

The Business Partner 286
is compatible with the IBM
PC AT and has five AT
compatible and five PC-
compatible expansion slots.
The computer has an 80286
processor that can run at 6
or 8 MHz and 512K bytes of
RAM expandable to more
than I megabyte. With a
single 5%-inch 1.2-megabyte
floppy disk drive, the
Business Partner 286 costs
$2795.

Contact Panasonic, One
Panasonic Way. Secaucus, NJ
07094, (201) 348-7000.
348-7000.

Inquiry 566.

monochrome monitor, two
serial and two parallel ports.
an AT:compatible keyboard.
and | megabyte of on-board
RAM. The computer also
has five 16-bit expansion
slots. one 8-bit slot, a
clock/calendar with battery
backup. and a controller for
two floppy and two hard
disk drives.

The Turbo AT offers a
choice of a 360K-byte or a
1.2-megabyte floppy disk
drive. Other options include
a math coprocessor, second
floppy drive, hard disk
drives, and 20- 60-, and
100-megabyte streaming
tape backups.

The Turbo AT is priced at
$1995. Contact PC Designs
Inc., 5837 South Garnett,
Tulsa, OK 74146, (918)
252-5550.

Inquiry 567.

PC Designs’ Turbo AT

he PC Designs’ Turbo

AT is an IBM PC AT
compatible that runs on an
8-MHz 80286 micropro-
cessor. Standard features in-
clude a monochrome graph-
ics card. a high-resolution

Franklin’s First
PC Compatible

ranklin Computer, long
known for its series of
Apple-compatible com-
puters, announced its first
IBM PC compatible. Called
the PC-8000, it runs on a
4.77-MHz 8088 processor
and comes with 512K bytes
of RAM and two half-height
5Y-inch floppy disk drives.
Of the machine’s four expan-
sion slots, three are filled
with a disk controller card. a
parallel/serial interface card,
and a video adapter card
that's compatible with IBM's
Color Graphics Adapter.
Either a monochrome or
RGB monitor (not included
in the base price) can be
connected to the computer.
The PC-8000 costs $995
and should be available in
August. Contact Franklin
Computer Corp., Route 73
and Haddonfield Rd., Penn-
sauken, Nj 08110. (609)
488-0666.
Inquiry 568.
(continued)

36 BYTE « |ULY 1986



Evercom™.. . 1200 baud, $249

Now the EVEREX Evercom Hayes-compatible 1200 baud
modem is available on a half-size modem that out performs the
card, perfect for the short slots in the competition at a lower price.

Compatibility Guaranteed!!

The Evercom short card
modem is guaranteed to be

IBM XT, Portable, and many EVEREX engineering is the key compatible with the Hayes 1200B or
compatibles. EVEREX has ingredient that delivers QUALITY your money back for the first 30 day
combined innovative engineering and FEATURES without sacrificing  evaluation period.

and technology to produce a quality ~ PRICE.

Before ‘ amodem, check

these features:

Call today for dealer pricing
and start getting EVEREX VALUE...
QUALITY and FEATURES at the

T ,Es LOWEST POSSIBLE PRICE. Why
B - reo 9
EVERCOM  NEW 12008 settle for less?
e Automatic dialing, answering, and redialing YES YES — = =
e Half-size card YES YES 1 800 821 . 0806
e Call progress monitoring YES YES in California
e Works in short slot of XT and PC Jr. YES NO
® Automatic data-to-voice transition YES NO 1 -800-821 -0807
® Reports serial port speed mismatch YES NO
e Detects receiver off-hook YES NO —EVERE*_
® Configurable from COM1 - COM4 YES NO EVERllCTE e
e Supports 132 columns YES NO .
e Communications software included YES $80 extra 48431 Milmont Dr. Fremont CA 94539
e List Price $249 $489 (415) 498-1111
Evercom is a trademark of Everex Systems, Inc.  IBM PC and XT are registered trademarks of International Business Machines Corp. ~ Hayes 1200B is a trademark of Hayes Microcomputer Products Inc.

Inquiry 133 for End-Users. Inquiry 134 for DEALERS ONLY.
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WHAT'S NEW

PERIPHERALS

Ink-Jet Printer
Weighs 4 Pounds

D esigned for use with
portable computers, a
4-pound ink-jet printer called
the Diconix 150 operates at
150 characters per second
in draft mode and can pro-
duce near-letter-quality text
as well as italic, emphasized,
and other print styles. The
printer, which measures
about 2 by 6% by Il inches,
connects to computers
through a standard parallel
port. The device emulates
the IBM Proprinter or Epson
FX and will print on single
sheets of paper. continuous-
feed paper. and trans-
parencies.

Priced at $479, the
Diconix 150 works with
replaceable ink-jet cartridges
(89.95). Its C-size batteries
are contained inside the
platen, and it's supplied with
an AC power adapter. A
serial version of the printer
and a variety of color ink-jet
cartridges will be available.
Contact Diconix Inc., 3100
Research Blvd.. PO. Box
3100, Dayton, OH 45420.
(513) 259-3100.

Inquiry 569.

EPROM Burner

H ippopotamus Software
announced an EPROM
burner that works with the
IBM PC and compatibles,
Atari ST and Commodore
Amiga. The burner lets you
read, verify, modify, and
burn most popular EPROMs.
No personality modules
are required for the different
EPROM types. The system
controls the burn voltage
levels required by different
chips and changes pin-outs
on the zero insertion force
socket to accommodate
2764- 27128~ 27256~ and
27512-type EPROM chips.
The software enables you to
edit the EPROM’s contents
and to read or write files in

The Diconix 150. a portable ink-jet printer.

binary. intel, or Motorola
formats.

To install the burner you
connect it to an 8-bit
parallel printer port. All
necessary voltages are
generated by the wall-plug
transformer that comes with
the unit. The burner costs
$139.95 for the Atari ST and
$199.95 for the IBM PC and
Amiga. Contact Hippo-
potamus Software Inc.. 985
University Ave, Suite 12, Los
Gatos. CA 95030. (408)
395-3190.

Inquiry 570.

Optical Disk Drive
from N/Hance

he N/Hance 525. an op-

tical disk drive from
N/Hance Systems, provides
230 megabytes of formatted
storage for IBM PCs and
compatibles. The drive
comes with a 5'-inch op-
tical disk. a short-slot con-
troller card, and device
driver software. The system
is priced at $3495.

The drive’s data transfer

rate is 2.5 megabits per sec-
ond; its average access time,
the company says, is com-
parable to that of a hard
disk drive. You can use the
drive externally with its own
power supply or mount it in-
side the computer. An op-
tional $1000 software
package lets you index and
search for up to I million
words. Contact N/Hance Sys-
tems, 908R Providence High-
way, Dedham. MA 02026,
(617) 461-1970.

Inquiry 571.

Tape Backup
for Apples

he B-Sider is a tape

backup system that
works with either the
10-megabyte Sider or
20-megabyte Sider Il hard

disk drives for the Apple lle’

and 1l+. The tape drive uses
a 20-megabyte streaming
cassette tape and attaches
to the same host adapter
that the hard disk drives
use. Contact First Class
Peripherals, 3579 Highway
50 E, Carson City. NV
89701. (800) 538-1307.
Inquiry 572.

Two Megabytes for
the Amiga

omspec Communica-

tions of Canada an-
nounced the Microshare AX
2000, a 2-megabyte RAM
expansion unit for the Com-
modore Amiga that you in-
stall in the expansion port
on the right of the system
unit. Other peripherals that
you might want to install in
the Amiga’s expansion port
can be installed in the AX
2000's port.

The AX 2000 sells for
$1079 in the US. ($1307.95
in Canada). Contact Com-
spec Communications Inc.,
153 Bridgeland Ave., Unit 5.
Toronto, Ontario M6A 2Y6,
Canada, (416) 787-0617.
Inquiry 573.

Digitizing Tablet

andel Scientific has re-

leased the Sigma-Scan, a
digitizing tablet and software
designed for digitizing and
measuring areas on photo-
micrographs. x-rays, maps,
strip charts, and other two-
dimensional surfaces. The
12- by 12-inch tablet can
measure areas, distances.
perimeters, curved lines,
angles. and slopes. It can
make object counts and
determine x.y coordinates.

The software lets you per-
form statistical analysis on
the data, including means.
standard deviation, correla-
tions, t-test, transforms,
linear regression, and screen
plots. You can save data on
disk in ASCIl or DIF files
and use it in other applica-
tions programs. The unit will
also work with user-written
BASIC programs.

The system retails for
$1195 and works with 1BM
PCs and compatibles. Con-
tact Jandel Scientific. 2656
Bridgeway, Sausalito, CA
94965, (415) 331-3022.
Inquiry 574.

(continued)
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Clipper is the fastest dBase 111 and
dBase 111 Plus™ compiler available.
Nothing else comes close. When -
performance counts, experts rely
on Clipper for more specd, more
‘power, and more creative freedom.
You can. too. Cg&ll for details.
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CLIPPER. THE dBASE COMPILER.
A WINNING PEREFORMANCE EVERY TIME.

Nantucket Corporation

5995 South Sepulveda Boulevard
Culver City, California 90230
(213) 390-7923

Outside California call toll-free:
1-800-251-8438

dBase, dBase 111, and dBase I11 Plus are trademarks
of Ashton-Tate, Inc.

IBM PC, XT, AT, and 3270 are trademarks

of International Business Machines Corporation.
Clipper and Nantucket are trademarks

of Nantucket Corporation. )




WHAT'S NEW

» ¥

ADD-INS

Speaker-independent
Voice Recognition

Votan has announced a
speech-recognition add-
on board for the IBM PC
and compatibles that
doesn't require training for a
specific voice. This Speaker
Independent Recognition
(SIR) system recognizes
digits. yes and no, and
customized vocabularies.
The board also provides
continuous speech recogni-
tion in speaker-dependent
mode, can perform all of its
functions over the tele-
phone, and offers digital
recording and playback of
speech.

Votan sells an optional
telephone interface that in-
cludes auto-dial, auto-
answer, call progress moni-
toring, and Touch Tone
sending and receiving func-
tions. The telephone man-
agement capability lets you
set up your PC to handle
background answering of
the phone with stored
templates for general or
privileged caller responses.

The SIR card sells for
$1350. An optional tele-
phone interface costs $350.
Contact Votan, 4487 Tech-
nology Dr.. Fremont, CA
94538, (415) 490-7600.
Inquiry 575.

The Memek board adds graphics and rﬁemoru to IBM PCs.

Coprocessor Plus
Expanded Memory

he Number Smasher/

ECM., a coprocessor
board from MicroWay. offers
up to | megabyte of ex-
tended memory and a 9.54-
or 12-MHz math coproces-
sor. The board runs in two
modes. In the first, you can
boot DOS with 512K to
704K bytes of memory. The.
memory above 640K that
does not conflict with ex-
isting hardware can be
turned on using switches for
use as a RAM disk. print
spooler, or disk cache.

In the second mode. you
can configure the board
with the optional Mega-
switch MMU and Megabank
software so that a megabyte
of memory is available for
DOS applications. Software
that does not write directly
to the screen will work in
this mode, which the com-
pany calls Extended Conven-
tional Memory. The com-
pany will also offer drivers
for programs such as 1-2-3,
SideKick, and others that
write directly to the screen.

The Number Smasher with
512K bytes costs $599. Op-
tions include a 12-MHz
clock. real-time clock/calen-
dar. and reset switch ($149);
a 12-MHz 8087 coprocessor
(5250); and the Megaswitch
MMU ($100). Contact
MicroWay. PO. Box 79,
Kingston, MA 02364, (617)
746-7341.

Inquiry 576.

68020 Board
for IBM PCs

he QT 20x is a 68020

upgrade for IBM PCs
and compatibles. The multi-
user, multitasking board
replaces the computer's
motherboard and runs the
0S-9/68K operating system.

The basic system includes

a 12.5-MHz 68020 micropro-

cessor, 2 megabytes of
RAM, one parallel port, four
serial ports. a real-time clock
with battery backup. and
room for additional ROM.
Also, six full-size expansion
cards with 2 megabytes of
RAM and four serial ports
each can be added. which
allows for a total of 14
megabytes of RAM and up
to 28 users.

The price for the basic
board with 2 megabytes of
RAM is $2995. For more in-
formation, contact Frank
Hogg Laboratory Inc.. 770
James St., Syracuse, NY
13203, (315) 474-7856.
Inquiry 577.

Logic Analyzer
on a Board

he Logic-20 from Bit-

wise Designs is a 20-
MHz logic analyzer that
plugs into a single slot in an
IBM PC. The company says
the board is capable of a
2-nanosecond setup time
and, with the use of the op-
tional Doubler pod. is
capable of 40-MHz sampling
over eight channels with a
512-word memory depth.

The pods that are stan-

dard with the analyzer pro-
vide 16 channels of sam-
pling; the standard sampling
rate is 20 MHz with a
minimum period of 50 ns.

The trace size is 16 bits by
256 words and is expand-
able to 64 bits. Samples can
be made synchronously with
an external clock for state
analysis or asynchronously
with an internal variable-
speed clock for timing
analysis. The board's soft-
ware enables you to specify
trace type, label data points,
and display the data in tim-
ing diagrams or state tables.
The Logic-20 is priced at
$1495. The optional pod is
$225. Contact Bitwise
Designs Inc.. 1223 Peoples
Ave.. Troy. NY 12180. (518)
274-0755.
Inquiry 578.

More Boards in One

Boca Research's Memek
is a multifunction dis-
play board for the IBM PC,
XT. and compatibles that in-
cludes a color graphics
adapter, monochrome
graphics adapter. and up to
2 megabytes of expanded
(EMS) memory. The board's
VLSI chips emulate Hercules
Graphics and Plantronics
color adapters as well as
IBM Color Graphics and
Monochrome Display
adapters.

Other features include a
serial and parallel port, in-
stallation and diagnostic
software, and RAM disk and
print spooler utilities. A
game port and clock/calen-
dar are optional. You install
the board in one slot in the
PC or XT. no switches or
jumpers need be set.

The price of the basic
board with 256K bytes of
RAM is $645. A 1-megabyte
board costs $795. and an
additional I-megabyte board
costs $345. Contact Boca
Research Inc., 6401 Con-
gress Ave. Boca Raton, FL
33431, (305) 997-6227.
Inquiry 595.

(continued)
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5 15 Modula-2 at its absolute best. It’s a fully integrated development
environment that takes into account what you need as a programmer. Without leaving
* the Editor, you can call the compiler, linker and utilities.

With Logitech’s Modula-2, you'll have the ability to edit several files at once,
comparing, window to window, various code modules. You can even move from
window to window compiling, linking, debugging and running.

The compiler has the kind of power and room to breathe that you really need in
today’s complex applications. It is as easy to use as Turbo Pascal, without your

programs being limited to 64K of code.

At your command will be the libraries of modules that make Modula-2 a
programmer’s dream. It has essentially the same structure as Pascal with the major
addition of a library organization of code modules that allow you to put together
programs on a solid, block-by-block, foundation of proven code.

Whether you're working with a module of your own making, or one of the many in
our library, you'll find the system by which each module is identified, described and
stored an organizational masterpiece. And that’s at the heart of Modula-2.

Underneath the sophisticated system is a Modula-2 compiler that is the result of
years of development and proven use in industry. We run on the Vax*, and we run on
the IBM PC. And the code is portable-from one to the other.

Best of all . .. you can have it right now!

Logitech Modula-2/86 Complete with Editor,
$89 Run Time System, Linker, Cursor-posi-
tioning debugger, 8087 Software Emula-
tion, BCD module, Logitech’s extended
library, Utility to generate standard .EXE
files, Turbo Pascal (and standard Pascal,
too) to Modula-2 translator (included
without charge uniil 8/1/86), and much,
much more!
Logitech Modula-2/86 with 8087 support Evenif
$129y0u haven't yet gotten an 8087 co-pro-
cessor, you can still use this version.
Logitech Modula-2/86 Plus For machines with
$189 512K or more. Takes advantage of the
larger memory to increase compilation
speed by 509! Supports 80186 and 80286
as well as 8086 and 8088. Includes 8087
and 80287 support, too.
Window Package Now you can build true win-
549 dowing into your Modula-2/86 code with
ease, too. Very powerful and very full, yet
only 15K in size. Features virtual screens,
color support, overlapping windows and a
variety of borders.

Run Time Debugger (source level) Much more
$69 powerful than just a symbolic RTD.
Display source code,data, procedure call
chain and raw memory. Set break points,
assign values to variables, pinpoint and
identify bugs in yoursource. The ultimate
professional’s tool!
Utilities Package Features a post-mortem de-
$49 bugger for static debugging. If a program
you've written crashes at run time, the
situation is frozen, and you can pinpoint,
in source, the cause of the error and the
data at that moment. Also includes a
disassembler, a cross reference utility and
a “version” utility that allows conditional
compilation.
Make Utility Automatically selects modules af-
$29 fected by code changes for quick and
minimal re-compilation and relinking.
Even figures out dependencies for you.
Library Sources Source code for our major library
$99 modules is now available-for customiza-
tion or exemplification.
ROM Package If you need to produce rommable
code, call our 800 number for further
information on this package.

Now, cross the bridée s S " -
to Modula-2 with ease. ™
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To place an order call our special toll free number

800-231-7717

in California

800-552-8885

P R R R R Ey

Y I'd like to take the next
es, logical step in programming.
Please send my copy of Logitech Modula-2/86

to the following address:
OVISA O MasterCard O Check Enclosed

Card Number Expiration Date

Signature

Name

Address

City

State Zip Phone (. )

Here's the configuration I'd like:
O Logitech Modula-2/86 $89

O Logitech Modula-2/86 $129
with 8087 support

O Logitech Modula-2/86 Plus $189

Please add $6.50 for shipping
and handling.

O Window Package $49

O Run Time Debugger $69
{source level)

O Utilities Package $49

O Make Utility $29

0 Library Sources $99

Total enclosed $
(California residents, piease add applicable sales tax)

LOGITECH

LOGITECH, Inc.

805 Veterans Boulevard
Redwood City, California 94063
Telephone (415) 365-9852
For European pricing, please confact:
LOGITECH SA
Box 32, CH-1143 Apples, Switzerland
Telephone 41 (21) 774545

And include the indicated items:

Please call our 800 line for: O Information on our *VAX version O Site License and University Discounts © Dealer and Distributor information

Inquiry 212

*Turbo Pascal is a registered trademark of Borland International



WHAT'S NEW
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SOFTWARE ® PROGRAMMINGLANGUAGES AND AIDS

Quartet for Modula-2
Programmers

tar Value Software has
released four software-
development tools for
Modula-2 programmers.
TEXTIO. a display and
printer library. offers pop-up
windows, foreign representa-

tions of numbers and dates, -

and interconnecting line-
drawing routines.

GRAPHIX is an interface -
to MetaWindow. a graphics
package from MetaGraphics
that features dynamic hard-
ware determination, hard-
ware independence, and
local virtual coordinates
systems.

MAKE is designed to help
you find modules that need
recompiling and relinking
after you've been editing.

XREF is a cross-reference
tool that can process a list
of source files (DEF or MOD
or both) to clarify module
relationships. It prints the
line number and module
name for each identifier
reference.

All four tools are sold
separately. TEXTIO and
GRAPHIX cost $79 each;
MAKE and XREF, $59 each.
Contact Star Value Software,
12218 Scribe Dr. Austin, TX
78759. (512) 837-5498.
Inquiry 579.

System-Generation
Facility

ominy’'s MACH | PAD

(Professional Applica-
tion Developer) for IBM PCs
and compatibles is a single-
user system-generation facili-
ty the company says is
designed for “serious” pro-
grammers working on
business applications. Com-
ponents include a relational
DBMS, a fourth-generation
language called LOGIC. a
program generator, an
automatic screen editor, and
a querylreport generator.
The environment also con-

tains 80 utilities.

Among MACH 1 PAD’s
other features are menu and
screen painting, program
framing, interactive test
facilities. on-line help, and
global directories.

PAD requires PC-DOS 2.1
or later, 128K of memory,
and at least 8 megabytes of
disk storage. The system is
upwardly compatible with
Tominy's MACH | for multi-
user micros, mainframes,
and minis. It sells for
$199.95. Contact the MACH
| PAD Division at Tominy
Inc. 4221 Malsbary Rd.. Cin-
cinnati, OH 45242, (800)
543-8628; in Ohio, (800)

445-1737 or (513) 984-6605. -

Inquiry 580.

Program Converter

Metamorphosis is a pro-
gram designed to facil-
itate the transformation of
any syntactically reducible
character-oriented file to any
other form and maintain the
synonymy. Shannon Associ-
ates says its product will
translate any source pro-
gram from one language to
another, any language to C.
and will also perform dialect
conversions.

You can use Metamor-
phosis to implement com-
pilers. assemblers. macro
processors. and query-
language processors; refor-
mat character-oriented
database files; and analyze
grammars, natural languages.
sequential and parallel pro-
cedures. and computational
signatures.

Metamorphosis runs on
the IBM PC and compatibles
with 384K of RAM, two
360K floppy disk drives, and
MS- or PC-DOS 2.0 or later.
It costs $387. Contact J. H.
Shannon Associates Inc.,

P. Q. Box 597. Chapel Hill.
NC 27514, (919) 929-6863.
Inquiry 581.

Amiga FORTRAN 77
Compiler

bsoft Corporation,

which developed Micro-
soft's FORTRAN compiler for
the Macintosh, has adapted
that compiler to run on the
Commodore Amiga. AC/
FORTRAN is an ANSI FOR-
TRAN 77 compiler that
comes with a full-screen
source-level symbolic debug-
ger, linker, library manager.
IEEE single- and double-
precision floating-point soft-
ware, VAX extensions, and C
interface. Additional devel-
opment tools are support of
overlays and virtual arrays,
as well as dynamic linking of
programs at run time.

The disk-based compiler
takes only 46K of RAM.
Because Microsoft's FOR-
TRAN compiler for the Mac
is a version of AC/FORTRAN.
programs written with the
Microsoft package can be
ported directly to the
Amiga. Absoft says.

AC/IFORTRAN for the
Amiga costs $295. Contact
Absoft Corp.. 4268 North
Woodward, Royal Oak. Ml
48072, (313) 549-7111.
Inquiry 582.

Multiuser OS
Designed for
Intel 80286

HEOS 286+Virtual. a

multiuser. multitasking
operating system designed
for Intel's 80286 chip in pro-
tected virtual address mode,
can address as much as 16
megabytes of real memory
space. Using an 8-MHz
80286, the system can sup-
port 14 to 20 users.

The OS provides security
features that prevent some-
one from crashing a system
or writing over files.

The 16-bit operating
system appears just like its
counterpart for Intel's 8086/
8088/80186 chips (THEOS
86). but it executes instruc-

tions two to three times
faster, according to THEOS
Software.

The company has also
developed a program that
runs MS-DOS packages in a
multiuser environment under
286V. THEOS says THEO-
DOS enables standard MS-
DOS programs and single
applications under Microsoft
Compiled BASIC to run
without modification under
286-V. the programs, how-
ever, must be hardware-
independent, and software
that's copy-protected or re-
quires a key disk will not
work in the multiuser mode.

THEQS 286+ is available
for the IBM PC AT and com-
patibles; the Altos 886,
1056, and 2086; and the
Third Coast Technologies
286V Supermicro. It costs
$695 (3895 for high-end
machines). THEO-DOS costs
$250, r you can get it
buidled with THEOS 286V
at a star ing price of $845.
Contact THEOS Software
Corp.. 201 Lafayette Circle,
Suite 100. Lafayette. CA
94549-4370, (415) 283-4290.
Inquiry 583.

BASIC Subprograms
for KMacintosh

C ut & Paste BASIC—Over-
view Library is a collec-
tion of subprograms you
can incorporate into your
own applications. The sub-
programs use generic calling
conventions. Library catego-
ries include data manipula-
tion. math routines, finance,
decision management. statis-
tics. and cryptology. Each
subprogram comes with an
example you can run to
demonstrate it.

Cut & Paste BASIC for the
Macintosh costs $24.95.
Contact Technisoft Engineer-
ing. PO. Box 563, Bremer-
ton, WA 98310, (206)
598-4177
Inquiry 584.

(continued)
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resentations! Newsletters! Flyers!
Signs! Overhead Foils! Invita-
tions! Menus! Logos! An-
nouncements! Banners! Layouts!
When you need a goodlooking visual
quickly you need FONTASY — superh
typefaces and simple drawing in one
casy-to-use package.
FONTASY gives vou a “what-you-see-is-
what-you-get” picture, as you type and draw
on the graphics screen of vour IBM-PC. You
can credate a4 page at a time, see a mini-pic-
wre of that page. printit, and save it on disk.
Page size is limited only by memory., not by
screen size.

Features

Proportionad space, justify. kern. hold-
lace, rearranye. aitgnify, black white rever
sal. rotate, mirror image, lines. rectangles,
ovals, draw, fill-in. undo (and un-undo), on-
line help, 200-page book. and easy control
from keyboard or mouse. Corporite
licenses available.

Fonts, fonts, and more fonts! We have
over 275 wpelaces in our growing library,
and will be happy 0 send vou [ree print
samples on request.

When vou deal directly with the manufac-
wrer (that's us), you pay rock-botom dis
uibutor prices. 1f vou order FONTASY now,
we will give vou 28 Tonts (a $30 value) at no
extra charge. With so many leatures at such
low price, FONTASY belongs in vour soft-
ware library even it you already have a
“font™ program.

Inquiry 287

- Equipment Needed
IBM-PC. XT. AT, or true compatible (Compay,
ett.) with IBM or Hercules graphics adapter and
graphics monitor. 256K memory needed for partial
_ pages, 448-640K recommended for full pages.
Dot- matrix printer. Mouse optional. MS-DOS
2.00 or above.
 FONTASY supports: IBM graphics printer,
Proprinter; Epson FX, JX, LX, MX, RX, and
1.Q-1500; C. Itoh 8510, 1550, 1570, Pro-
writer-Jr; H-P Laserjet, ThinkJet; Microline 92,
93; Gemini 10X, 15X; Radio Shack DMP 105-
430, 2100; Toshiba 351, 1340-1351; Star; and
most Epson-compatibles.

Money-Back

Guarantee
Fontasy is not copy-protected and has a

30-day monev-back guarantee. So, tiake
Tnclideet2 S IEonts achvantage of our breakthrough price and
and free ClipArt. - order now TOLLFREE:

r———————————-———————————————————1

1-800-824-7888, operator 669 (ORDERS ONLY)

For further information and same day shipping. call: (818) 705-i-¢-++

PR@@ FONTIT\anY $69.95

|
|
|
|
|
I 7248 Bellaire Ave., Box 560
|
|
l
I
|
I

Shipping
No. Hollywood. CA 91603-0560 : Total
Name Company
Address Telephone
City, State, Z1P
Visat/MC Exp. Date

Computer Mcmory Printer
Terms: M/C, Visa. checks. Please add § 3.00 shipping and handling in U.S. or
l Canadit, $20.00 overseas, $2.00 for CO.D. and sales tax in Calif.
N N SN S S SN SN SN SN S SN SN NN SIS S SN SIS SIS SIS SIS SN S SN S S S S SN S S
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WHAT'S NEW

SOFTWARE © SCIENTIFIC AND ENGINEERING

CAE/CAD Package for
IBM PCs, Compatibles

E E Designer consists of
three integrated pro-
grams for schematic design.
circuit simulation, and layout
of printed circuit boards.
The software lets you posi-
tion component elements,
lines. and graphics shapes
using a mouse. keyboard. or
digitizer pad. You can take
schematic symbols from a
library that comes with the
package or make your own.

A schematic-capture
module maintains connec-
tivity between components
and symbols in the data-
base. Another program
moves design data to a disk
file; you can then use the in-
formation for circuit simula-
tion. reports. and input to
the physical layout module.
The circuit-simulation
module contains 150 com-
mon TTL and CMOS de-
vices. The simulator lets you
enable any subset of the cir-
cuit you're analyzing.
Schematics can be sent to a
dot-matrix printer or plotter.

EE Designer runs on IBM
PCs and compatibles with
512K of memory. an I1BM
color adapter or equivalent
or a hi-res Tecmar Graphics
Master color card, and input
and output devices. The
program costs $975. Contact
Visionics Corp. 1284
Geneva Dr., Sunnyvale, CA
94089, (408) 745-1551.
Inquiry 585.

PC XT, AT Package
for Finite-Element
Analysis

B rooks Scientific offers an
equation solver for
finite-element analysis on an
IBM PC. XT. or AT, The size
of the problems it can
tackle is limited only by
hardware, the company says.
PCTRAN Plus uses an “out
of core” approach coupled
with a bandwidth optimiza-

Model analysis with PCTRAN Plus.

tion routine for solving
problems. The package can
also solve extremely large
3-D solid models by trans-
ferring preprocessing files to
mainframe FEA programs
for analysis. Small- to
medium-size FEA models
can be built with a fine ele-
ment mesh. Brooks Scientific
says there's no limit to the
number of nodes, elements,
constraints, forces. and
degrees of freedom in an
analysis with PCTRAN Plus.

The software runs on the
IBM PC XT and AT or com-
patibles with 512K of RAM.
a floating-point math chip.

and a graphics display card.
PCTRAN Plus prices start at
$1295. Contact Brooks Sci-
entific Inc.. 55 Wheeler St.,
Cambridge. MA 02138, (617)
491-9220.

Inquiry 586.

Mac Package
Captures Schematics

McNet turns a Macintosh
into a workstation for
digital logic design. The pro-
gram includes a tool for
schematic entry. a net list
and parts list generator, and
a component library. Argus
says the package is intended
to relieve engineers of

repetitive design tasks.

The schematic-capture
software provides com-
mands for copying, moving.
rubberbanding. undoing.
and selecting by area. An
automatic bus function fea-
tures bus-rip. bus-ripper
numberer, bus width tracker,
and bus name tracker. You
need to name only the bus
signals entering or leaving
the design page.

McNet runs on a 512K
Mac or Mac Plus. It costs
$150. Contact Argus Soft-
ware, Musgrove Bldg.. 2 Eim
Square, Andover. MA 01810.
(617) 475-8952.

Inquiry 587.

FFT Package for
IBM PCs

nap-FFT converts time-

domain data acquired
with HEM'’s Snapshot
Storage Scope (see What's
New, December 1985. page
432) to the frequency do-
main using a fast Fourier
transform algorithm. Like
Snapshot. Snap-FFT is menu-
driven and requires no
programming.

The analysis package
calculates amplitude and
phase for four channels of
data and takes the
amplitude ratio of any two
sets of channels. It also
takes the difference in phase
angle to determine phase
lag. Data output can be
tabular or graphic and
shown on the screen. stored
on disk. or printed.

Snap-FFT runs on the IBM
PC. XT. AT. or compatibles
with 256K of RAM. an IBM
or comparable graphics
adapter. a monochrome
monitor with graphics
capability, and a DS/DD flop-
py disk or hard disk. It costs
$295. Contact HEM Data
Corp., 17025 Crescent Dr.,
Southfield. MI 48076. (313)
559-5607.

Inquiry 588.
(continued)
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Have you looked into a CAD system? And scid "no” because
of the cost? Or the lack of fime o leam it? Then look again.
Look o EasyCAD.

EasyCAD is a powerful CAD program designed especially for
your BM PC or compdtible system. And it turns you into an
expert in 24 hours or less for under $500! Think of it. You'll be
operating a highly productive CAD work statfion in hours
instead of months.

To leam more about EasyCAD and its professionall
performance fealures, send for details today! Or pick up a
brochure at your computer dedler.

And then fake it easy. Inquiry 347

Please send me complete
details on EasyCAD. asy
T & W SYSTEMS, INC. . -
' 7372 Prince Drive - :
Huntington Beach, CA 92647 : mD
IT'S A SNAP! :

NAME

POSTION e COMPANY NAME

ADDRESS

City zip - PHONE




WHAT'S NEW

SOFTWARE e BUSINESS AND OTHER

Communications
Tools for Commodore
Amiga

Talk. a communications

and terminal program
for the Commodore Amiga,
lets you send files using Ker-
mit and XMODEM (Amiga
loadable files are stripped
of extra data sent by
XMODEM programs), ex-
change ASCIl data with
systems that don't support
advanced protocols, and set
parameters. A script lan-
guage called Dial-A‘lalk.
coupled with a phone-
number directory. lets you
log on automatically through
Tymnet, Telenet, or Uninet.
The software also provides
full ANSI terminal emulation,
with options for resizable
and full-screen windows.

The program, which is not
copy-protected, sells for
$49.95. Contact Felsina Soft-
ware, 3175 South Hoover
St. #275. Los Angeles. CA
90007, (213) 747-8498.
Inquiry 589.

Spreadsheet
Functions in an
APL Environment

TSC's APL*Plus PC
Spreadsheet Manager

lets you enter and examine
data in an APL environment
and move data between
APL workspaces and Lotus
or ASCI files. APL spread-
sheets can consist of charac-
ter and numeric data. The
package’s editor is similar to
that of a spreadsheet pro-
gram. You can execute and
store APL formulas for cells
or ranges of cells, and you
can sort columns or rows.

The Spreadsheet Manager
incorporates direct import
and export facilities for non-
APL data formats. Data from
Lotus spreadsheets or ASCII
files can be transferred into
APL variables or an APL
spreadsheet file.

To use the program, you
need STSC's APL*Plus PC
System (release 5 or later),
an IBM PC or true compati-
ble. and at least 384K of
RAM (more memory is
recommended for working
with large files). The Spread-
sheet Manager works with
Lotus 1-2-3 releases 1. 1A.
and 2 and Symphony
releases 1.0 and 1.1. It
retails for $195. Contact
STSC Inc.. 2115 East Jeffer-
son St.. Rockville, MD
20852, (800) 592-0050:; in
Maryland or Canada. (301)
984-5123.

Inquiry 590.

Four for ST Line

Solid Applications is offer-
ing four programs for
the Atari 520ST and 1040ST.

STKey is memory-resident
software for programming
function keys; programming
can be done from within an
application. STKey costs
$29.95.

DiskMenu, an archive and
backup utility. provides a
means of backing up a hard
disk to a floppy disk. It
comes with a tool for verify-
ing disk directories and
allocation tables. DiskMenu
costs $49.95.

PCalc is a calculator
package that can record. to
disk or printer, any calcula-
tions performed. Simple pro-
grams can be set up in con-
junction with STKey. PCalc
lists for $29.95.

And PCommand. a com-
mand-line interface to TOS,
supplies a command and

batch-file facility compatible
with PC-DOS. It can run TOS
and GEM applications. It
sells for $39.95. Contact
Solid Applications Inc.. 1333
Moon Dr., Yardley, PA
19067, (215) 736-2449.
Inquiry 591.

Bulletin Board for
Commodore 64/128

lue Board, a bulletin-

board system for the
Commodore 64 or 128 (in
C-64 mode) from SOTA
Computing Systems, sup-
ports more than 200 on-line
messages (maximum 1023
characters), as many as 220
users. and 25 sysop-
definable subboards. It also
provides “Scribbles.” little
subboards that can handle
messages of 80 characters
or less. The company says
the software is designed to
give the sysop total control;
the operator can reconfigure
most operational charac-
teristics. including connect
time. access levels. user IDs,
and mail editing. The pro-
gram is written in machine
language.

Blue Board requires a disk
drive (Commodore 1541 or
equivalent) and a 300-bps
auto-answer modem (C-1650
or comparable unit). It's
priced at $69.95. Contact
SOTA Computing Systems
Ltd. 213-1080 Broughton St.,
Vancouver, British Columbia
V6G 2A8. Canada (604)
688-5009. You can check
out a system demo by dial-
ing (604) 683-1914.

Inquiry 592.

WHERE DO NEW PRODUCT ITEMS COME FROM?

The new products listed in this section of BY TE are chosen from the thousands
of press releases, letters, and telephone calls we receive each month from
manufacturers, distributors, designers, and readers. The basic criteria for selection
for publication are: (a) does a product match our readers’ interests? and (b)
is it new or is it simply a reintroduction of an old item? 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. 1f you want
your product to be considered for publication (at no charge). send full infor-
mation about it, including its price and an address and telephone number
where a reader can get further information, to New Products Editor, BYTE,
One Phoenix Mill Lane, Peterborough, NH 03458.

Mac HFS Accessory
Bypasses Finder

Bl Software has devel-

oped a desk accessory
for the Macintosh Hierar-
chical File System that’s
designed to provide quick
access to files without going
to the Finder. From within
an application, you can use
the program to locate files
and the folders theyre in by
date or by partial/matching
name. After finding a file,
HFS Locator Plus can show
information about it or
delete, rename, move, or
copy it.

HFS Locator Plus is com-
patible with all programs
using the HFS format. The
software costs $24.95. Con-

‘tact PBI Software Inc., 1111

Triton Dr., Foster City, CA
94404, (415) 379-8765.
Inquiry 593.

Telecommunications
Package for
Apple lle/lic

ommWorks, a telecom-

munications program for
the Apple lle and llc. uses
the AppleWorks file-folder
format and features a text
editor that can handle any
ProDOS files (up to 35K). an
automatic log-on facility, and
on-line utilities that let you
format disks and make sub-
directories. You can define
and save communications
parameters and define as
many as 18 sets of macros
in each communications file.

The software supports Pro-

DOS/AppleWorks and
XMODEM file transfers.
CommWorks functions with
any Hayes (including the
2400-bps model), Apple, or
Novation AppleCat modem.
It runs on a lle (with ex-
tended 80-column card and
128K) or llc and costs $95.
Contact PBI Software Inc.,
I111 Triton Dr., Foster City,
CA 94404, (415) 349-8765.
Inquiry 594.
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Dac-Easy Accounting
“Best Software Value” | =

“Trendsetting Accounting Product of the

100 OOO and more every
’ day. That’s how
many smart buyers have already
streamlined their accounting with the

fastest-selling, most highly praised
accounting package ever introduced.

Dac-Easy offers seven full feature
accounting modules in a perfectly
integrated package, with instant

access to: .
* Forecasting

*General Ledger * Inventory

* Accounts * Purchase
Receivable Order

*Accounts Payable - Billing

You can generate over 300 reports
from 80 different routines. And best of
all, Dac-Easy Accounting can be used
tomanage either service- or product-
based businesses.

Now the Dac-Easy Series expands with
the addition of the widely acclaimed
Dac-Easy Payroll and Dac-Easy Word.
Dac-Easy Accounting and Payroll are
even more powerful and flexible with
the company of Dac-Easy Mate and
Dac-Easy Port. Also new for 1986 are
Dac-Easy Accounting Tutor and Dac-
Easy Payroll Tutor.

The best-selling business solution is
now complete. Read what the experts
say. Compare power, features, ease of
use and price. Then join more than
100,000 people who have said “Yes!”
to Dac-Easy.

All the Dac-Easy products are non-
copy protected, fully documented,
and come with a 30-day money
back guarantee.

30-day money back guarantee

Dac Software offers an unconditional guarantee on all Dac-Easy
products (less shipping charges). There is a $10 restocking fee
if the disk seal is broken. This guarantee is available on all
products bought directly from Dac Software.

Minimum Hardware Requirements:

IBM or other compatibles. 256K memory, two disk drives, MS-
DOS.PC-DOS 2.0 or later, 132 column printer in compressed
mode, color or monochrome monitor.

MS-DOSiis a trademark of MicroSoft Corp. IBM and PC-
DOS 2.0 are registered trademarks of International Business
Machines Corp.

1985 “Product of the Year” Awards

e aad

e Payroll $49.95

The best in personnel and payroll processing. Automatic tax
calculations for all 50 states. Tremendous report features.
Multi-departments, after-the-fact payroll, interfaces with Dac-
Easy Accounting or can stand alone.

2l Word  $49.95

Powertul, easy and flexible. Includes 70,000 word spell checker,
mail merge, windows for up to four documents, cut and paste,
search, word-breaking, word count, and much more.

ek Male  $39.95

The perfect companion to our best-selling accounting and
payroll pro%mms. Add the Dac Road Map, calculator, color or
intensity selection, macros, print to screen option, and file
windowing. Dac-Easy Mate makes your accounting fun.

ZlkPort  $29.95

A great program that sends your accounting and payroll files

to your favorite spreadsheet. Pick from your customer, vendor,
chart of account, inventory, or employee files. Select ranges and
select individual fields. Fast, easy operation.

il Accomnting ¢79 95

Titor

acﬂ/lb roll $
el 19.95
These two programs make accounting and payroll a snap to
learn. Can be used by the beginner or by the current user as a

handy, stand-alone supplement to the user's manual.

Infoworld
1985
PRODUCT
OF THE

YE

InfoWorld

Year”

PC World
December, 1985

“Dac-Easy is a genuinely amazing deal.”
PCMagazine
October 15, 1985
“Editor’s Choice”

“I've never before in a review come right
out and told readers to buy a product,
but I'm doing it now.Dac-Easy is an
incredible value.”

PC Week
August 27,1985

Call toll free or return coupon
below today

1-800-992-7779

Ask for Operator #828
In Texas or
for more information call

214-458-0038

TELEX: 5106000715 dac software

Inquiry 105

& dac software, inc.
4801 Spring Valley Rd., Bidg. 110-B
Dallas, TX 75244

Please rush me the following products:

Product #Copies Price  Total
DAC-EASY ACCOUNTING $69.95
DAC-EASY PAYROLL —_ $4995
DAC-EASY WORD — $4995
DAC-EASY MATE —_ $3995
DAC-EASY PORT —_ $29.95
ACCOUNTING TUTOR — $1995
PAYROLL TUTOR — $1995
Add Shipping Charge $7.50
Texas Residents Add Sales Tax (6¥%)
TOTAL
[ Check [ Money Order
OAMEX OWVISA O MASTERCARD
Account #
Expires
Name
Company
Street Address
City
State Zip
Phone
Computer brand
Signature
#828

CALL 1-800-992-7779 FOR

IMMEDIATE RESPONSE
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Inquiry 141 for End-Users.
Inquiry 142 for DEALERS ONLY.

SHIPPING NOw 1!
?;( )

The power of dBASE III
for the Macintosh has
arrived!!!

This new software product,
named dMac I1I, is fully
compatible with dBASE HI
and  is three tithes faster.

dMac III features a powerful
programming language that
offers its owners the ability
to develop professional
business applications for
the Macintosh.

In addition, you can transfer
your dBASE III applications
and databases to the Macintosh
where dMac III will allow you
to use them without modi-
fication.

MON ONIddIHS iii MON ONIddIHS iii MON OYNIddIHS

SHIPPING NOW 11! SHIPPING NOW !! SHIPPING NOW

Of course you can use dMac I
along with the other popular
Macintosh software products
such as Microsoft WORD and
Microsoft FILE.

As a dMac III owner you get
the best of both worlds. All of
the features of the most popular]
programmable database for the |.—

IBM PC plus the user friend- |*—
liness of Apple’'s Macintosh.

MON SNIddIHS

SHIPPING NOW

.

To order dMac IIT contact;

FORMAT SOFTWARE
11770 BERNARDO PLAZA CT.
SAN DIEGO, CA 92128
(619) 487-6946

IBM PC is a trademark of IBM
Microsoft WORD and Microsoft FILE
are trademarks of Mircosoft

dMac III is a trademark of FORMAT
Software

CLUBS AND
N-EW-SLETTERS

WESTERN INDIANA COMMODORE USERS
(WICU), PO. Box 1898, Terre Haute, IN
47808. Newsletter, BBS at (812) 232-0313,
monthly meetings, public domain soft-
ware. Dues: $12 annually.

INDEPENDENT COMPUTER CONSULTANTS
AssoCIATION (ICCA), Phoenix Chapter.
PO. Box 32115, Phoenix, AZ 85064, (602)
962-8010. Newsletter: $20 per year. Mem-
bership and monthly meetings: $50 per
year.

NEC PC-8000 Users Group, David Clark,
18 Provence St., MacGregor, Queensland
4109, Australia. Meetings, newsletter,
public domain software library.

BAY AREA VICTOR*GROUP, M. |. Knobels-
dorf, PO. Box 50893, Palo Alto, CA 94303,
(415) 820-5622. Newsletter, public domain
library. meetings. and BBS.

SPE Microcomp NEws, PO. Box 833836,
Richardson, TX 75083-3836. (214) 669-
3377. Bimonthly newsletter published by
the Society of Petroleum Engineers.

CLEVELAND AREA AMIGA USERS' GROUP,
3715 Townley Rd., Shaker Heights, OH
44122, (216) 295-1624. Meetings, public
domain software library, and BBS. Mem-
bership fee: $30.

ENABLE UsSers Group, 38 Glen Dr., Mill
Valley. CA 94941. Meetings, newsletter. Mem-
bership: $5 sign-up fee; $20 annual dues.

SOUTH SHORE PORTABLE COMPUTER USERS
GROUP (SSPCUG). Andrew Moore, PO.
Box 121, North Quincy, MA 02171, (617)
479-9208, evenings. Public domain soft-
ware library, newsletter.

PROFESSIONAL COMPUTER CLUB EUROPE.
Merle Spongberg, Box 6, Goerresstr. 10,
D-6904 Eppelheim, Germany. Monthly
meetings and newsletter for professional
users of IBM PC-DOS and CP/M.

QL USERS AND TINKERERS ASSOCIATION
(QUANTA), Brian Pain, 24 Oxford St.
Stony Stratford, Milton Keynes MKI1 1]U,
England. Open to all Sinclair QL users.
Monthly newsletter.

HANDs ON!, 'Technical Education Research
Centers, 1696 Massachusetts Ave, Cam-
bridge, MA 02138. $10 contribution re-
quested for newsletter.

OMNIMUG, Dan Shafer, 1220 Edgewood
Rd. Redwood City, CA 94062, (415)
361-8562. For users of Omnis-3 and
Omnis-3-based applications. Newsletter,
public domain disk exchange, referral ser-
vice. Dues: $36 per year.

COMMODORE HARDWARE USER'S GROUP
(CHUG), 1322 Fairview Dr., Greenfield, IN
46140. Includes a SIG for Amiga Com-
puter Enthusiasts (ACE), meetings. news-
letter, BBS at (317) 898-5027.

WASHINGTON AREA RAINBOW USERS
Group (WARUG), PO. Box 1940, Vienna,
VA 22180. Monthly newsletter, BBS at
(703) 359-6549. Dues: S16.

ApAM & EVE APPLE USERS' Group, PO.
Box 5344, Madison, WI 53705, (608)
255-1856. Monthly newsletter, public do-
main library, meetings, SIGs, 24-hour BBS
at (608) 255-2755. $15 annual dues.

NATIONAL X/LISA USers GRoup, PO. Box
450676, Miami, FL 33145-0676. Free
membership, semiannual newsletter, BBS
at (305) 445-6481.

THE BosToN COMPUTER SOCIETY'S ATARI ST
Users GRoup, One Center Plaza, Boston.
MA 02108, (617) 296-8286. Bimonthly
newsletter (/-BUG), regular meetings.
public domain disks.

MAINE MACINTOSH OWNERS & OPERATORS
Sociery (MMOOS), Mike Roderick,
Pickard Theater, Bowdoin College.
Brunswick, ME 04011, (207) 725-8731, ext.
5344. Meetings twice a month, newsletter,
library, discounts, BBS at (207) 725-8456.
Dues: $40 annually.

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Allow at least four months
for your club’s mention to appear. Send infor-
mation to BYTE, Clubs and Newsletters, One

Phoenix Mill Lane, Peterborough, NH 03458.



FIXES AND UPDATES

Improving the Runge-Kutta BASIC Program

Several readers wrote to David M. Leo
about the fourth-order Runge-Kutta BASIC
program accompanying his “Response of
a System to Complex Driving Forces”
(listing A on page 197 of the April issue).
He agrees with ]. C. Sprott. of Madison,
Wisconsin, that the variable COUNT
should be reset to zero after each time
step. This isdone most simply by adding:

More on Runge-Kutta

285 COUNT=0

Mr. Leo noted the step was deleted un-
intentionally while removing the plotting
statements from the program. "l didn't
catch the omission since the error in peak
amplitude was small." he said.

The program can be further improved,
as suggested by John McCoy of Sam

Houston State University. by changing four

other statements. First, rewrite line 230 like

this:

230 COUNT =COUNT + 1:ON COUNT
GOTO 240,260,270,280

And then, in lines 250. 260. and 270, IF
.. .THEN 210 can be shortened to GOTO
210.

Benku Thomas. author of “The Runge-
Kutta Methods” (April). writes to inform
us of errors in his article.

In tables 7 and 8. which are labeled “Ab-
solute Global Errors” the negative signs
should not appear on the global errors ob-

The Real Price of GCLISP 286 Developer

tained using the RKG method.
In the algorithm in figure 3. the condi-
tion in step 8 should be: for |x| # O.

We erred by $800 in a What's New
description of the GCLISP 286 Developer
from Gold Hill Computers (April. page

Authbr Adapfs Navfgatnon Prbéﬁm to ‘Run on IBM PC

387). The real price is $1195. not $1995.
Our apologies to the company.
For more information on the package,

UPDATE

contact Gold Hill Computers Inc.. 163
Harvard Ave. Cambridge, MA 02139, (617)
492-2071.

Frederic N. Rounds reports that since his
article "Navigation: Putting the Micro-
computer to Work at Sea” appeared in our
March 1985 issue. he has received
hundreds of letters from people. many of

Italy | Calling

whom were interested in an IBM PC ver-
sion of the Sunfix program listing. which
was written for the TRS-80.

Well, sailors, Mr. Rounds has adapted
Sunfix for the IBM PC. He has also rewrit-

~ BYTE'S BITS

ten the user interface for greater suitability
on small boats. The new version is avail-
able on disk for $19.95. You can order it
from the author at 894 Persimmon Ave.,
Sunnyvale, CA 94087.

'I.)o-.lt’{obu‘réelf Co}npaq Ubgrade »

Organizers of the Second International
Joint Conference on Theory and Practice
of Software Development (TAPSOFT) have
put out a call for papers. The conference
consists of three events.

The Colloquium on'ltees in Algebra and
Programming (CAAP '87). ‘Topics include
formal languages and automata. semantics
of sequential and concurrent programs,
theory of data structures and databases.
and formal specification of software systems.

The Colloquium on Functional and Logic
Programming and Specifications (CFLP).
Topics include logic of programming. pro-
gramming language notions, and practical
development of applications.

The Advanced Seminar on Foundations
of Innovative Software Development
focuses on new directions in software
development.

Deadline for submission of drafts is
September |. Papers for CAAP should go
to Professor Ugo Montanari, Dipartimento
di Informatica Universita di Pisa. Corso
Italia 40 1-56100 Pisa, Italy. Papers for CFLP
should be sent to Professor Giorgio Levi
at the same address. For information
about the conference, write to Dr. Pier-
paolo Degano. also at that address.

TAPSOFT ‘87 is scheduled for March
23-27, 1987, in the city with the leaning
tower.

Applied Foresight is selling a 57-page
report that's supposed to help Compaq
computer owners upgrade their machines.
Written by R. H. Martin, “'Upgrading Your
Compaq Plus or Portable with 20-40 MB Disk
Space & A 640K Motherboard” is reportedly
based on real updates of those machines.
Martin notes that the upgrade is a com-
plex job because of “portability con-
straints, the 120-watt power supply. . .,
and the limited number of slots available
The report costs $17.50 in the US. and
Canada. and $30 everywhere else. You can
order it by sending the money to Applied
Foresight Inc., PO. Box 20607. Bloom-
ington, MN 55420.
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A-SK BYTE

Conducted by Steve Ciarcia

CROSS ASSEMBLER
Dear Steve,
| am desperately in need of an Intel 8051
microcontroller cross assembler, written
in any high-level language. Where can |
possibly get one?
CLAUDIO ROLAND SONNENBURG
Sao José dos Campos, Brazil

1 don’t know of anyone supplying cross
assemblers in a high-level language. By
this I mean source code to be compiled
on your computer. Cross compilers that
will run on most MS-DOS or CP/M sys-
tems are available from

Avocet Systems Inc.
PO. Box 490-B7
Rockport, ME 04856
(207) 236-9055

Another source for cross compilers that
will run on some UNIX and PCOS sys-
tems in addition to MS-DOS and CP/M is

2500 AD Software Inc.
17200 East OhiQ Dr.
Aurora, CO 80017
(303) 369-5001

If you are using a minicomputer or a
mainframe, you might be able to obtain
the cross assembler you need from the
computer's manufacturer.—Steve

IMAGE BUFFER
Dear Steve, :

The articles in the November 1985 BYTE
on the state of image processing re-
minded me of an integrated circuit I've
heard about. It is a high-density serial
image buffer. Is such a memory chip avail-
able? If so, where can I get it?

GREG SMITH
Florissant, MO

Texas Instruments manufactures a line
of video RAM chips similar to what you
describe. These are dual-port memory
chips with a built-in high-speed serial buf-
fer (shift register) capable of speeds up
to 150 megahertz. One port is sequen-

“tial access, connected to the serial buf-
fer; the other portisrandom access. The
usual method of using this chip in video
applications is to input the data through
the random access port and output it to

50 BYTE » JULY 1986

the video controller through the sequen-
tial access port. These chips, known as
the TMS4161 family, are available in
modules of 64K by 4 or 5 bits, 256K by
4 or 5 bits, and 64K by | bit. Contact
Texas Instruments at PO. Box 809066,
Dallas, TX 75240, for more information
and data sheets.

NEC manufactures a similar series of
chips. Its address for technical data is
NEC Electronics Inc., 401 Ellis St., PO. Box
7241, Mountain View, CA 94039-9978.
—Steve

OPERATING SYSTEMS
Dear Steve,

I recently started a project to design and
build a computer based on the 68000
microprocessor. | have almost finished
construction, and I've already built a serial
EPROM programmer as shown in your
February 1985 article. My plan is to put
my bootstrap loader and monitor in
EPROM and then use this to install a
serious operating system. I'd like to use
one of the more advanced systems,
perhaps one of the many UNIX deriva-
tives. However, | have already contacted
several manufacturers, including Micro-
ware and Digital Research, and was told
that they sell only to OEMs. Writing to
magazine advertisers offering operating
systems with their systems proved fruitless
as well. No one will sell me a single copy
that I could install myself. Can you give me
some sources? What are the chances of
successfully converting a system con-
figured for a Cromemco or a CompuPro
computer?

JIM CASTLEBERRY
Windermere, FL

It seems that most companies that
catered to the hobbyist market now find
they can't make a profit that way. One ob-
vious problem is that if you buy an un-
configured operating system, the com-
pany must also deliver enough source
code to enable you to configure it to your
system. Ads from a few companies in-
dicate that they might sell single copies.

Oasys (60 Aberdeen Ave., Cambridge,
MA 02138, (617) 491-4180) sells lots of
compilers, interpreters, and program-
ming tools. The company also lists oper-

ating system kernels in its ads.

| know you contacted Microware Sys-
tems Corporation (1866 Northwest 114th
St., Des Moines, IA 50322, (515) 224-
1929), but its current advertising men-
tions a PortPak that lets you configure
Microware's OS-9 to custom systems.
Maybe this company will tell you where
to buy a copy if it doesn’t sell direct to
the public.

Another possibility is presented in the
article ‘A Simple Multitasking Operating
System for Real Time Applications” by
Nicholas Turner in the January 1986 issue
of Dr. Dobb's Journal. Contact Turner at

"Terra Nova Communications
10 McGranahan Court
Boulder Creek, CA 95006
(408) 338-9510

You could probably adapt an operating
system like CP/M-68K from Cromemco or
CompuPro (Viasyn) if they deliver the
BDOS source code. CP/M was designed
to be easy to configure to most systems,
and | assume CP/M-68K is written with
the same philosophy. Without the source
code, however, it would be nearly im-
possible to get it running on a foreign
system.—Steve

SANYO SOFTWARE
Dear Steve,
1 bought a Sanyo MBC 555-2 about a

year ago and have been extremely dis-
(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
do Steve Ciarcia
PO. Box 582
Glastonbury, CT 06033
Due to the high volume of inquiries, personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned.
Be sure to include "Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Eric Albert, Bill Curlew, Ken
Davidson, Jeannette Dojan, Jon Elson, Roger James,
Frank Kuechmann, Dave Lundberg, Edward Nisley,
Dick Sawyer, Andy Siska, and Robert Stek.
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Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

'\3'° Q}&{v These and other powerful
§ utilities now éncluded in the C
» Programming System:
‘9@%' » make: compiles only what's necessary

from multiple modules, a powerful pro-
gramming discipline
« diff: identifies differences between two files
* m4: macroprocessor expression editing

and substitution
* egrep: extended pattern search
* MicroEMACS: full screen editor with source

COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie C with recent
extensions including void and enum

* Register variables for fast, compact code

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

* MS-DOS linker compatibility

+ 8087 Support

* One-step compiling

* English error messages

* ROMable code

« Linker; assembler; archiver

* Extensive third party library support

csd C SOURCE DEBUGGER

* Debugs at C source level without assembly
language

* Separate evaluation, source, program and
history windows

* Can execute any C expression

* Capabilities of a C interpreter; but runs in
real time

* Set trace points on any statement or variable

© 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.
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Mark Williams’ C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras that add up and up.

Only Mark Williams’ C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams’ new 3.0 version Zrncludes
utilities like “make” to make quick work of even the
largest projects.

From source code to final product, only one takes
you all the way: Mark Williams C Programming System.
All for only $495. Ask about our 60-day money back
guarantee when you call
1-800-692-1700 to order today.

Mark
You'll be big on the total C Williams
Programming system from Company
1430 West Wrightwood

Mark Williams, too.

*In 1llinois call 312-472-6659.

Chicago, llinois 60614
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satisfied with its performance. | upgraded
it to 256K bytes and have two double-
sided disk drives. Its IBM PC compatibil-
ity is relatively poor. As far as 'm con-
cerned. it has not fulfilled the advertising
claims of the company.

| have had a difficult time finding any
software that will run on it, especially soft-
ware involving graphics. | was aware of
problems with graphics compatibility at
the time | purchased the machine, but |
assumed there would be Sanyo software
available to offset the shortcoming. That
idea has since been proven wrong. The
only IBM software | have been able to run
without a hitch is Turbo Pascal.

Can you suggest a solution to my prob-
lem? How can | make the MBC 555-2 more
PC compatible, and where can | find soft-
ware to run on it? | have heard of a video
RAM board that will produce 1BM graph-
ics; is it all it's cracked up to be? | would
appreciate any comments or suggestions
you might have.

' VAUGHN S. BURCH
Lancaster, CA

There probably isn't much you can do
in a general way to make your MBC 555-2

more compatible with software written
for the IBM PC. Computer Shopper
magazine runs a monthly column, ‘The
Silver Box” by Richard Fujita, on the
Sanyo, and you may find some tips there
that will help you locate compatible soft-
ware. Another suggestion is users groups.
I found two Sanyo groups in California in
the current issue of Computer Shopper:

Sanyo-PC-Hacker/Newsletter
12450 Skyline Blvd.
Woodside, CA 94062

Sanyo User Group SFBA
c/o Valcon

1260 Westwood St.
Redwood City, CA 9406i1

—Steve

HIGH-DECIBEL FANS
Dear Steve,

A source of constant annoyance to me
is the loudness of the fan on my Heath/
Zenith Z-110. Loud noise close to the
operator can cause stress and hearing
loss. It definitely makes concentration
more difficult for me. Availability of quieter
machines should discourage future sales

of loud machines, despite their other good
qualities. Decibel volume is not mentioned
in BYTE's hardware reviews. | suggest that
this information be included in reviews.

The Z-110's fan, which is part of the
power supply, seems intended to cool
only the power supply; convection should
take care of the circuit boards. A power
source located at some distance from the
operator (outside the computer housing)
could be baffled or enclosed to minimize
noise.

Why don't designers use these general
principles: A small fan has to run fast to
do the job that could be done at a lower
speed and hence more quietly by a fan
with a larger blade diameter; those annoy-
ing ceiling fans and kitchen range-hood
fans come to mind as analogies. If direc-
tion is changed 90 degrees, the sound re-
quired loses half its volume.

JAY H. BECKERMAN
Fort Lauderdale, FL

1, too, am annoyed by the loud fans on
some computers. Several factors should
be considered when selecting a fan. Fans
with the same airflow rating have

(continued)

Application Program

Unmodified

XVIEW 86

Profiles DOS application software and solves
problems Debug can't touch.

DOS Application
™
X-VIEW 86

™

DOS Debug

4

Dynamic Execution
Information

X-VIEW 86 profiles the
execution of DOS software,
and displays information

X-VIEW 86 is a DOS software X-ray machine.
X-VIEW 86 monitors internal software operations
during execution to help you debug, test, port, or
convert programs. X-VIEW 86 adds new features to
Debug to profile either your own applications
software or top-sellers like 1-2-3®, You get fast,
reliable results.

Priced at an affordable $59.95.

Get a whole new outlook on your work with X-VIEW
86. We've made it easy. Order today by calling 1-800-
221-VIEW (in Texas, or outside the U.S,, call 1-214-
437-7411). We accept Visa, MC, DC, and AmEx cards.
Or order by writing to: McGraw-Hill CCIG Software,
8111 LBJ Freeway, Dallas, Texas 75251. X-VIEW 86 is
just $59.95 plus sales tax and $3.00 shipping
($9.00 outside the U.S.). Be sure to include credit
card number and expiration date with mail orders.
Orders paid by check are subject to delay. To order call

1-800-221-VIEW

Real solutions to technical challenges.

Save hours of time-consuming, tedious work using
datafrom X-VIEW 86’s built-in reports that identify:
m Execution hotspots m |/0 port references
m Segment usage m Interrupt calls

m Memory map references ® Instruction set usage
Report information is displayed on screen. And new

needed to improve program  breakpoint commands added to Debug stop a :A B McGraw-Hill CCIG
performance, identify program on: ,a
compatibility issues, and m I/0 port references I 'n ' SOftware

= Memory data
pinpoint conversion references

problems.

u Interrupt calls 8111 LBJ Freeway, Dallas, Texas 75251

Hardware and software requirements.

X-VIEW 86 runs on the IBM PC and compatibles with
DOS Debug 2.x or 3.x. Even if you use a different
debugger, X-VIEW 86 turns Debug into your program
profiler. And it’s not copy protected.

X-VIEW 86 is a trademark of McGraw-Hill, Inc.; IBM is a registered
trademark of International Business Machines; 1-2-3 is a registered
trademark of Lotus Development Corporation.
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Now the biggest name

everybody can afford.
Lets C.
$75

in C compilers comes in a size

Introducing Mark Williams' $75 € compiler. Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a bigway without spending that way. With Let’ C.

This is no little beginner’s model. Lets C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

Mark Williams Let’s C

® For the IBM-PC and
MS-DOS

 Fast compact code plus
register variables

¢ Full Kernighan & Ritchie C
and extensions

® Full UNIX™ compatibility
and complete libraries

© Small memory model

e Many powerful utilities
including linker,
assembler, archiver, cc
one-step compiling, egrep,
pr, tail, wc

® MicroEMACS full screen
editor with source

o Supported by dozens of
third party libraries

© Upgradeable to C
Programming System for
large scale applications
development

Let’s C Benchmark Done on

an IBM-PC/XT, no 8087.

Program: Floating Point

from BYTE, August, 1983.

Exec Time in Seconds

134.20
347.45

Let’s C
MS 3.0

© 1985 Mark Williams

and thousands of professional programmers. The one that wins the

benchmarks and the reviewers’ praise:

“Let’s Cis a thoroughly professional C environment loaded with tools and
programming utilities. It is also another fine Mark Williams Co. product.”
—Cbhristopher Skelly, Computer Language Magazine, Feb, 1986

And now for more big news. Get our revolutionary csd C Source

Use this coupon or charge by calling toll-free:
1-800-MWC-1700. In IlL. call 312-472-6659.

ORDERNOW!00-DAY MONEY BACK GUARANTEE!
Mark Williams Let’s C

Please send me:

copies of Lets Cand
at $75 each. (lll. residents add 7% sales tax.)

Ocheck O Money Order [ Visa, MasterCard or
American Express

copies of csd (C Source Debugger)

| |
I Name. I
|

Address
City. State Zip.
Card #. Exp. Date.
BY076
Signature I

UNIX is a trademark of Bell Labs.

Debugger for just $75, too.
You can breeze through
debugging at the C source
level ignoring clunky
assembler code.

Affordable, powerful,
debuggable. Mark Williams
Lets C is the bigname C
compiler at a price you can
handle. Get your hands on
it now.

Mark
[m]j Williams
Company

1430 West Wrightwood

Chicago, lllinois 60614 Inquiry 221
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markedly different amounts of noise, and
fans in each standard physical size (boxer,
miniboxer, sprite, etc.) trade airflow for
silence. In many cases, computer fans are
overspecified, and a quieter whisper-type
fan can be substituted.

The reduced airflow can be compen-
sated for by putting internal baffles in the
computer to ensure that fan air gets to
the components rather than passing the
nonelectronic areas of the cabinet. These
baffles can be made of cardboard and

are taped inside the computer with duct
tape or a similar material. The most an-
noying part of some axial-flow fan noise
is the high-frequency noise peaks pro-
duced by the blades crossing the motor
supports. Centrifugal or tangential
blowers are free from these peak fre-
quencies and produce only white noise.
This is much less annoying than the
whine of a fan. These blowers are usual-
ly larger than a fan, but since you are
already considering external devices, you

UNIX™ software.

e Host data capture on PC with conversion to
Lotus® 1-2-3® Symphony® and dBase®
* “Hot Key” toggle between host session and PC DOS.

Call us today at 212-777-6707 ext. 158. \ ;

Trademarks: DEC, VMS, RSTS/E, RSX11 M/M +,
Digital Equipment Corp.; Tektronix, Tektronix, Inc.;
Lotus, 1-2-3, Symphony, Lotus Development Corp.;
dBase, Ashton-Tate, UNIX, AT&T, Bell Laboratories.
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VTERM/220
Quality makes
all other DEC

terminal
emulators
ohsolete

VTRANS protocol with VMS* RSX11 MIM +}* RSTS/IE™ an

*{“When Teradyne's
Financial Systems ‘
Group needed DEC™
terminal emulation

software we
| chose VTERM.”

Gregg Prescott, Teradyne, Inc..

Over 35,000 demanding professionals,
like Teradyne's Gregg Prescott, have
recognized VTERM's superior quality.
Now this same VTERM quality is
available in Coefficient’s powerful new
emulator, VTERM/220.

Features include:

¢ Plug compatible VT220 emulation
with 132-column support and optional
Tektronix™ 4010/4014 graphics.

e Extensive file transfer system
offering KERMIT, XMODEM and our

Coefficient

The Leader in DEC Emulation Software

Coefficient Systems Corporation
611 Broadway, New York, N.Y. 10012
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should look at them.

Other solutions include replacing the
fan with a larger boxer-size fan of the
whisper type. These rotate at about half
the speed of smaller fans and yet pro-
duce higher airflow. Adding a speed con-
trol to the fan allows the speed to be
reduced until an acceptable combination
of airflow and noise is achieved.—Steve

RGB 1O RF
Dear Steve,

Is there a relatively inexpensive device
or kit available that converts the RGB out-
put of the IBM PC color card to an RF
signal so that the PC's color graphics can
be displayed on an ordinary color TV set?

| know there are modulators to translate
the composite video output of the color
card to an RF signal that will produce
graphics in shades of gray on TV sets, so
it seems that people would also be inter-
ested in a device for translating RGB out-
put to an RF signal.

RONALD PANNATONI
Morristown, NJj

The composite video signal put out by
the IBM PC Graphics Adapter Card con-
tains color information, not just gray
scale. If you modulate this signal and
send ittoa color TV, you get a color pic-
ture. Modulators, such as the ones sold
by Radio Shack and some computer
stores, will do the job for you.

The picture produced is satisfactory for
noncritical graphics applications like
games and marginal for text at 40 char-
acters per line. Text at 80 characters per
line is readable on a black-and-white TV
but shimmers awfully on a color TV.
—Steve B

CIRCUIT CELLAR
FEEDBACK

CLOCKS
Dear Steve,

As a result of reading your book Build
Your Own Z-80 Computer, | have a few ques-
tions regarding microprocessor clock fre-
quencies.

When using a Z80. which calls for a
2.5-megahertz clock, how close do you
have to be to that frequency? | have
noticed that Z80As used in Sinclair com-
puters are operated at 3.25 MHz, yet the
Z80A is listed as a 4-MHz CPU. Is there
ever a situation when the CPU should be
operated at its listed frequency? What is

(continued)



Our Software Isn’t Cheap.
Just Inexpensive.

Full- IBM- Professional-
featured Compatible level
word 00 Spreadsheet
processing $99 . a;:qu alng 30
o Spli rites |-2-
Sph? Screen Together fles directly
* On-line Help « 255 by 8192
* Restore Deleted y
Text Worksheet Area
* File Conversion N ° /5 Typesof
* Automatic Backup Graphs
* Extensive Printer g 2 and 3 Dimen-
Support sional Graphs
* Easy-to-use- * No Copy Protection
manual A

oftware roduets ine
{ ! »Softsvard 11 1
\,&".\(hl\:._’,‘.(\:.l,( bt}

Very Inexpensive.

Even though you can buy both Leading Edge® Word
Processing and the Twin Spreadsheet for a total of $99,
it’s not cheap software.

If you don’t believe it, read the PC Magazine in which
Leading Edge Word Processing was named “Editor’s
Choice.” After that, ask an experienced spreadsheet
user if he or she can tell the difference between the
Twin™ and Lotus |-2-32— which retails at $495.

And if you still don’t believe that the only thing cheap
about our software is its price, then pick up the phone
and place an order. Our software speaks best for itself.

But do it before you consider any other software.
You can’t afford not to.

Call 1-800-343-3436 for a dealer near you or to order direct.
In MA call (617) 449-4655.

Call Today Hours: Sunday | PM-6PM, Monday-Saturday 9AM-8PM

Leading Edge Software Products, Inc.
21 Highland Circle Needham Heights MA 02194
1-800-343-3436 in MA (617) 449-4655

L — L — —_— == =] = = = =1 E=E L == — L — L] —_—
[ ves! Il take a Very Inexpensive Deal! Please rush me ___sets of Leading Edge Word Processing and the TWIN NAD-7
Price Includes Shipping
N
l ame toallU.S. Citics SR I
Address Moss. Residents Add 5%

CLADING EDGE
City Sk Xl

) Amount Enclosed
State Zip n w I
- BRILLIANT Circle Payment:  Money Order

BFYOND

Telep
l System Requirements: 1BM PC, XT, AT and Compatibles. 256K RAM

h 1
(LEWP) 384K RAM (TWIN) PC DOS 2.0 or greater. Graphics card REgthe

A

| opuonal
L-—-—-—-——_——--————————

© Leading Edge 1986. Leading Edge is a registered trademark of Leading Edge Products. Twin is a trademark of Mosaic Software, Inc. Lotus |-2-3 is a registered trademark of Lotus Development Corp.
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DataSaver

Q
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|

Power protection for the most powerful micro-
computer systems with peripherals is here, now, with
the 400 Watt DataSaver. Protect your investment in
application software and hardware with reliable,
continuous power. 90 and 200 Watt capacities and
international models are also available.

©1985, Made in U.S.A.

Write or call 805/541-4160
Dealer, O.E.M. inquiries invited

Cuesta Systems Corporation
3440 Roberto Court

San Luis Obispo, CA 93401
TLX:4949381 CUESTA
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CIARCIA FEEDBACK

the clock signal used for, besides operat-

ing the CPU and synchronizing periph-
erals?

CORTNEY E. SMITH

Tuba City, AZ

Crystal specifications for a micropro-
cessor or microcontroller chip are max-
imum values. The Z80A., listed as a 4-MHz
device, can be used with a crystal or
other oscillator whose value is less than
or equal to 4 MHz. Many system de-
signers use a higher-value crystal frequen-
cy and divide it down to the required
value. For example, a 12-MHz crystal
oscillator may be divided down to 4 MHz
through a couple of flip-flops connected
as a divide-by-three circuit. The resultant
4-MHz signal can then be used to drive
a Z80A.

Typically, oscillator frequencies are
based on system performance require-
ments, the microprocessor or microcon-
troller being used in the design, and
other devices on the board that require
an oscillator. Keeping these considera-
tions in mind, a designer will often use
a device at its listed frequency—it is most
common.

The clock signal found in all micropro-
cessor and microcontroller applications
is required to time events in the CPU, for
example, instruction fetches, decodes,
and operations. The clock is also respon-
sible for generating device-select pulses
(based on the microcomputer’'s output
on the address bus) and reading and
writing information from and to periph-
eral devices like memories, /O ports, etc.
A whole number used for the clock fre-
quency (ie. 4 MHz) simplifies timing
calculations but is not essential.—Steve

ATAR!I SOFTWARE
Dear Steve,
| read your article in the June 1982 BYTE
about building an interface for the
VP-1000 videodisc player. | enjoyed it a
great deal, except that I'm not quite good
enough to write the software required for
the less hardware-intensive version. Do
you know of any such software written for
the Atari 8007 I have versions of Dragon’'s
Lair and Space Ace that [ would like to re-
write with the controller in software.
HARRY BROWN
Las Vegas, NV

An Atari version of this software is
probably out there somewhere, but | am
unaware of anyone who has written the
code. | can give you some basic guide-
lines to help you write the code yourself,
but I suggest that you use the interface

(continued)



HERE'S 7 REASONS WHY MICRO MART
IS AMERICA'S PC SPECIALIST!

LOW PRICES. Micro Mart specializes  choose the right product at the right price.
in giving you the best value on all your COMPLETE TECHNICAL SUPPORT.

PC product needs. For pre-sale or post-sale advice, give
QUALITY PRODUCTS. We'vegota  us a call. We're here to help.
huge selection of national brand name CUSTOMER SATISFACTION.
products. Computer systems, printers, per- B It's made us famous. Drop in at one
ipherals, and more! of our many store locations or give us a

FULL SERVICE SALES. Our friendly, call today.
D knowledgeable sales staff will help you

Shop us today and save on these specials...

American AT — Powerful AT
performance for only $2,289!

All the speed and power
you need. Features full
PC compatibility. 512K
RAM memory. One 1.2
Megabyte floppy drive.
Eight expansion slots.
Monochrome
graphics card
and monitor.
Printer port.
Clock/calen-
dar. MS DOS. . o
ULand FCC - S
approved. 90 day exclusive warranty.

All systems built and )\ tested! Call for custom

configurations!

ProLine XT— A complete system
for only $995!

Here's a system value that
can't be beat. Features full
PC compatibility. 640K RAM |
memory. One 360K half
height floppy drive. Six
expansion slots.
Monochrome graphics s
card and monitor.
Printer and commu- i
nications ports. Clock/ @
calendar. Game port.
MS DOS with GW <&
BASIC. Enhanced g
IBM-style keyboard.
UL and FCC approved. FuII 1
year parts exclusive warranty.
All systems built and N tested! Call for custom
configurations!

Hhtl\!‘ll‘llll lilhl'lllilhlilmlll\

FREE!

With the purchase of our
American AT

FREE!

With the purchase of our

: ProlLine XT This complete accessory pack:
This complete accessory pack: 10 pk. 4 10 pk. tpi quad density Maxell Diskettes.
DS/DD Maxell Diskettes. SRW Media Storage L y SRW Media Storage Case. Six-outlet Curtis
< Case. Six-outlet Curtis power strip with surge £ - power strip with surge protection. Texwipe PC
protection. Texwipe PC careware kit with anti- careware kit with antistatic solution and
static solution and CRT cleaning fluid and CRT cleaning fluid and wipes. Perfect
wipes. Perfect Data 5% drive head clean- Data 5%" drive head cleaning kit.
ing kit. ProLine XT dust cover. Total American XT dust cover. Total
Retail Value - $89.95! Retail Value— $99.95!

el e e Y e\ e

(404) 449-8089
Gy 1-800-241-8149 America’s PC Specialist

Prices are subject to change without notice and are similar, but may vary at Micro Mart Retail Stores. © Copyright 1986, Micro Mart, Inc. Technology Corporate Campus 3159 Campus Drive, Norcross, GA 30071
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CIARCIA FEEDBACK

LOOKING FOR
“" ET”

RESULTS?
EARTH COMPUTERS

Listing 1: A BASIC program to control a VP-1000 videodisc player.

has the 10 GOSUB 1000 ’
2 o 20 GOSUB 1000

solution ) £ 30 GOSUB 2000

to your 40 X=P%EK (memosy loc)

- 50 IF (X AND 16)=16 THEN GOSUB 2000 ELSE GOSUB 1000
Networking 60 IF (X AND 8)=8 THEN GOSUB 2000 ELSE GOSUB 1000
problems. 70 If (X AND 4)=4 THEN GOSUB 2000 ELSE GOSUB 1000

80 IF (X AND 2)=2 THEN GOSUB 2000 ELSE GOSUB 1000
90 IF (X AND 1)=1 THEN GOSUB 2008 ELSE GOSUB 1000
e - 100 GOSUB 1000
2 -, 110 GOSUB 1000
iy 120 END
EARTHNET-PC. 1000 OUT port #,8:FOR CT=1 TO determined value: NEXT CT

EARTHNET-PC is the most flexible net-
working card on the market. It has been
designed for high performance and
maximum functionality.

EARTHNET-PC is fully compatible with
SMC networking cards and runs popular
networking software such as NOVELL'’s
NETWARE, ViaNet, and TurboDOS, all of
which support the new LAN Standard
and DOS 3.1 record locking.

EARTHNET-PC’s 5-'2 inch card fits in
any short slot of an IBM-PC/XT or com-
patible system and uses advanced
Token-Passing technology. Data trans-
fers are made at 25 Megabytes per
second.

YOU CAN STOP SEARCHING..EARTH-
NET-PC IS THE SOLUTION TO YOUR
NETWORKING PROBLEMS! Order
your EARTH-NET-PC today! Call EARTH
COMPUTERS, the company that's set-
ting the standard for LAN standards.

ATTENTION DEALERS! If you've been
searching for ways to increase your
NETworking profits, call EARTH COM-
PUTERS and find out about our attrac-
tive, profit-generating dealer program.
EARTHNET-PC is a trademark of EARTH COMPUTERS
NETWARE is a trademark of Novell

ViaNet Is a trademark of Vianetix, Inc.
TurboDOS is a trademark of Software 2000

IBM-PC/XT is a tradi k of
Machines, Inc.

P.O. Box 8067, Fountain Valley, CA 92728
TELEX: 910 997 6120 EARTH FV

(714) 964-5784

Ask about EARTH COMPUTERS’ other
fine PC and S-100 compatible products.
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1001 RETURN
2000 OUT port #,1:FOR CT=1 TO
2001 RETURN

(determined valuex2):NEXT CT

version in figure 5 of the article, as this
will make the project easier to under-
stand. We are causing the interface to
output the pulse train in time with the
serial output of the computer. That is, the
output timing of the serial bits, and
therefore their value to the videodisc, is
totally controlled by the computer
program.

The software flowchart of figure 6 (left
side) shows the concept. Essentially, this
will be a subroutine to pass values placed
in memory by the application program
to the interface. As explained in the arti-
cle, you will need to send 10 bits to the
machine, the first three always having the
values 0, 0, and I, and the last two always
being O. If the application program for-
mats the five remaining bits into a stored
byte in memory, you have all you need
to begin.

Simply put, the routine needs only to
send an OUT instruction to the desired
port address (the data sent is irrelevant),
wait either 1.05 milliseconds (in case data
bit=1) or 2.1 ms (in case data bit=0),
send the OUT instruction again, wait the
appropriate time as determined by the
bit value, and so on until the cycle has
been completed 10 times. In BASIC, the
routine might look like the program in
listing 1.

The only remaining problem would be
to assign the value to the FOR. . .NEXT
loops. You could determine this using the
timer found in your computer; just write
a short program that prints real time,
goes to a FOR .. .NEXT loop in which
you vary the end value to vary the delay,
then prints real time again. Since the
value you are looking for is in the
neighborhood of 0.10 second, this should
help you find a value sufficiently close for
this application.

I have shown what is obviously an over-
ly simplified, inefficient approach. How-
ever, my aim was to provide enough ex-
planation of the concept so you can
easily adapt the premise to your ma-
chine. The totally software-dependent
approach is not easily undertaken unless
you are comfortable with assembly lan-
guage programming, but the concepts
shown here can be applied to that proj-
ect as well.

I hope this has been some help to you.
Good luck on your project.—Steve B

Between Circuit Cellar Feedback, personal ques-
tions, and Ask BYTE, | receive hundreds of letters
each month. As you might have noticed. in Ask
BYTE I have listed my own paid staff. We answer
many more letters than you see published, and it
often takes 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 opportunity. \We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.

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

Over the years | have presented many dif-
ferent projects in BYTE. | know many of you
have built them and are making use of them
in many ways.

1 am interested in hearing from any of you
telling me what you've done with these projects
or how you may have been influenced by the
basic ideas. Write me at Circuit Cellar Feed-
back, PO. Box 582. Glastonbury. CT 06033,
and fill mein on your applications. All letters
and photographs become the property of Steve
Ciarcia and cannot be returned.
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News about the Microsoft Language Family

Microsoft® muMATH™ used as a tool for teaching college calculus

In the fall of 1985, Cornell University began using Microsoft muMATH in its sophomore level
math course that is taught to over 500 students. Professor Richard H. Rand and his colleagues at
Cornell have developed a series of computer lessons that introduce the students to the power of
computer algebra. Dr. Rand says that without a powerful product like muMATH, © .. the point of
the problem can be lost in the detail of the solution”” Microsoft muMATH makes it possible to
..."assign ‘tough” homework problems and to reinforce and clarify the mathematical principles with
practice on the computer.’

The lessons involving muMATH include (a) an introduction to its symbolic capabilities, (b) solving
differential equations, (c) computing Fourier series coefficients, (d) computing eigenvalues and
eigenvectors, and (e) deriving Laplace’s equation in orthogonal curvilinear coordinate systems. For
additional information, see “Teaching Engineering Analysis Using Symbolic Algebra and Calculus
Engineering Education, November 1985.

Microsoft muMATH is a symbolic algebra manipulation system. Calculations in typical scientific
and engineering languages are arithmetic evaluations, requiring variables to have known values before
they can be used. In contrast, calculations in muMATH are algebraic evaluations, performed
symbuolically. “?” prompts the user for an input. “@” identifies the answer determined by muMATH.
The example shows how intermediate muMATH results can be used in later calculations.

A> MUSIMP MATSOL

?  LOAD (CALCULUS);

7 ELEXPAND ((107—4 X2 Y)"3):

@: 1225043—137388 Y X 245136 Y*2 X"4—64 Y3 X6

? E2: DIF (LN COS(A Z"2).2):

@: —2 AZSIN(A Z*2)/COS(A Z"2)

% (El+E2:

@: 1225043—2 A Z SIN (A Z*2)/COS(A Z°2)— 137388 Y X"2+5136 Y2 X 4—64 Y"3 X°6

T.N.T. Software Develops Low Cost—High Function Applications in Microsoft Quick BASIC
Bruce Tonkin, president, says, “I wrote MY WORD)!, a complete word processor with mail merge,
macros, undelete, sort, calculator, and device-independent I/O, using the Microsoft QuickBASIC
Compiler. I think Microsoft QuickBASIC is the best available language for any product needing
dynamic character string operations. The new structured language features make for efficient,
modular, and exceptionally readable code. Also, the Microsoft QuickBASIC Compiler takes advan-
tage of the full capabilities of the latest versions of DOS. This increased efficiency can make the
ditference between a mediocre product and a good one, or between a good product and an out-
standing one. [ want to sell the best software I can. That's why I use Microsoft QuickBASIC”
T.N.T. Software also distributes a spelling checker and sort utility routines written in Microsoft

QuickBASIC. Source code is available.

For more information on the products and features :

discussed in the Newsletter, I?teSt DOS Ver ey

write to: Microsoft Languages Newsletter Microsoft C Compiler 300

16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 2.10

(086 (})))hfzrgetg 400, T ek 5 e Microsoft FORTRAN 331
= - In Wvashington otate an aska, Microsoft Macro Assembler 4.00

call (206) 882-8088. In Canada, call (416) 673-7638. sy 331

Il pheginsin T Ca Microsdtt MCkbASIC Ko

muMATH is a trademark of The Soft Warehouse.

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



AT LEAST FIVE MORE
REASONS TO DUMP
YOUR OLD PRINTER.

19686,19
1989

If you think your old PC printer In fact, with normal care, it'll take
is worth keeping, think ahead. you through 1990 and beyond without a
Canyoudependonittorunfive  single breakdown.
or more years without fail? You see, the P2000 is

Not likely. Which P solidly built with precision parts
is why you'll especially e . throughout. Even its print head
like the new Alps « Qe — (often the first thing to goin
P2000™ Dot Matrix \/ a printer) has a life span of over
Printer. ' 200 million characters.

It's not a bit like your old But you'll appreciate it for a lot
printer. Or most new printers, for more than its reliability.
that matter. For one thing, it's incredibly fast.

P2000 is a trademark of Alps Electric Co., Ltd. ©1986 Alps America.




7 1968,
1990, 19¢

It prints drafts at 250 characters per For our brochure and the name

second (cps). Memos at 125 cps. And of our dealer nearest you, please

near letter quality documents at 50 cps. call (800) 828-ALPS. In California,
For another thing, it's truly versa-  (800) 257-7872.

tile. It prints everything from letters and The Alps P2000.

graphics to 16-inch-wide spreadsheets. There simply aren’t many things
In a variety of type fonts and sizes. you can expect to outlast it.
What's more, its paper-saving push/pull Except, of course, the company

tractor feed makes printing forms a snap. that created it.
And naturally, it's compatible with A I PS

all the most popular business software

and PCs. AMERICA

Inquiry 13 for End-Users. Inquiry 14 for DEALERS ONLY.
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ILICON SPECIALTIES

HARDWARE

PRINTERS Q .
Anadex All Models. $ave MODEMS v. O\ 0\?
Brother All Models ... $ave  Silver Reed AT&T \O C
Cannon Laser Printer . $2099  EXP400 Parallel ; o 2;;‘; AAOOOhExle;\natl Do = $309 (o}
Citizen MSP-10 . . . $255 EXP550 Parallel or Serial . ... .. .. & nchor Automation
MSP-15 '$349  EXPBOO Parallel or Serial . .. .. ...... .. 5619 Anchor Exoress i .$235 DISK DRIVES
..$319 Toshiba32i ... Save HAYES Alpha Omega Turbo 10
. ..$485 P35 Parallel & Serial . $969 AllModems ?"22 gg e
S e R N S R ST e e RS JAllModems e oo dR save urbo 30.
D":z:;"f;hafn l”r’ir;n;r‘N’lAd‘el‘s """ ::3: TOSHIBA Prometheus AllModels . .. ......... .. lomega
e it 321 Porallel US Robotics Courier 2400 . . . Bernoulli Boxes for Macintosh . .. ... .. .. Save
35"’ 0 321 Serial .. Possword 1200 ... ... ... ..o Paradise MacintoshHard Disk . ... ... ... Save
g'he; e Moy A il 341 Paralle! gig)oll:l‘kl’zl;?roERs‘ ............ Seagate 20 meg w/Western1/0. .. SQ09
N = 341 Serial & Parallel . .. BOARDS
EPSON .
All Printer Models Bous il Zenith Computer Products ASTAdvontoge ... ......ooooiinnnn. $389
DISKETTES Rompage PC ... ..o ..$299
Zggg . Maxell MD-2 Plastic Box (Qty 100) . . . ... $125 SAVE up to 50% Six Pocli RIS o carn .
NEC SonyMD/2(Qty 100) . ..o 119 2158 All Models g'e;:::ecsot’iglomcrd § K
3510)355013515§ 3530 . Salrslss are omnzele $729 MOleTORS 7.138 All Models Ghoriieco i - CH
8810, 8830, 8850 . . . :E"c :I’I‘;\: S s - 5 ;'I‘;? allicdels AboveBoards. ... ......_..........Save
nitors . . o a7
:3';:697 """""""" Princeton Graphics . . . 2200000 . Sarns b s SOVE) M"Y;.c"d Hardk o o 30
o 7 ar Tl i S lfuru ise Modular Graphic 06-1 $239
VIDEO TERMINALS PANASONIC Five POk s ith wn b e e ta v whae o $115
OKIDATA Qume QVTGreen 101 . . St Partner Dual DIve . ... ........ 51395 Quadrom
All Printer Models . ......... Save G 0 s e Exec. Partner DualDrive. .. ........ $2129 Gold & Silver Boords . ................. Save
Panasonic 1080 TOSHIBA Cuedih )
1091 A B0 e o IR £ $1389 Quad EGA+ ....$365
1092 e R g YSE Tec Mar GraphicsMaster. ... ... ... .S269
1592 e Wysepalaoo e e 5979 (LRIENETMEERY  rossysz wenmglon = S169
KXP3151 e e i$399 Wyse350. .. ... :2:: Wyse pc 110020 $1539 SLOT:EQ%S .
i [ R e ave
STAR MICRONICS LT e e Beony
Z-29 AT I $559 ARE KEYBOARDS
All Printer Models . ......... Save s . Save Keytronics SI51 .................... $159
TRAINING IBM PC AND 100% Compatibles SPREADSHEETS
Flight Simulator . . IS 12253 Sy T s s e aa
e COMMUNICATIONS WORD PROCESSORS MUliplan oo s sainies
e CompuSetve StarterKit .. ... . - .. Bast Price Leading Edge Word Processor. . . . ... ...... $4a8 e AR
NG o TR ] Leading Edge W/P w/Spell & M; $82 v"F i L
INTEGRATIVE SOFTWARE i Tl s TR VP Plonner ... o.oe..
Enabieldmetianimctinne i et L Microsoft Word 3.0 5219 Supercalc 3(Ver.2.1). . $ave
Fromework{l] 25 e e e RAVE TR e Multimate 3.3 .. ... S Save
Smart Software System .. presan I PFS: Write w/Spell Checker. . 576 MONEYIMANACEREN
UTILITIES Dollars & Sense w/Forcost . ............. $94
Symphony .. Copy Il PC Wordstar ProPack . . ... ..oooeiiii. $233 Tabiot ot maNal M oha TR
GRAPHICS 1DIR Word Perfect (Ver. 4.1). $196 DATA BASE MANAGEMENT
ghor'mm:jrs.'.r- ------ r:so:md:m_r S Wordstar 2000 2.0. . .$233 ggppe:|.' A, Sl $339
iagrom Master . .. .. lorton Utilities 3. ose 05 . 5 5 R sond e 68 b e b
i : Wordstar 2000 Plus 2.0 $278 p
Energrophics Sidekick : : ded Report Writer . . .
In-ALVision . dizaiealims s viaseiu s n sias Sidekick (Unprotected) . LANGUAGES Knowledgeman Il
Micrasoft Buss Mouse w/PC Pointbrush 3.0 . $107 Sidekick—Superkey (Bund| ; : Nutshell 2.0
Microsoft Chart . Sares s S C Compiler (Mirosoft) PFS: File
TS Fortran Compiler (Microsoft) . . . . . i <
& s pi i
Microsoft Serial Mouse . . . . Superkey . . . I T PES: Report . -
i ot P B AL e e LA
iler (Micrasoft) .. .. ....... S
ﬁF,s'G“’F:"' Gk Harvard Total Project Manager ... . ... ... . $262 Quick Bosic . . . Reflex AR
s;m ::;:: ) e el Think Tank ... ... ... ..... oy
ign X
Tu?bo e Super Profect Plus e Save TurboPascal 30. . .. i R:Base 5000 . ... ... .
Timeline 2.0 .. .......... $219 MACINTOSH Turbo Dotabase Tool Box - .. .. $30
UTILITIES DATA BASE MANAGERS CEDLINTING WORD PROCESSORS
Copy [IMOE oo vviieeeieenea....$19 Business File Vision . ... ......... ..$199 PolontirG/L B s74 HoydenSpeller . o s s s dia sz - o $45
VR o File Maker 596 Polonfir A/P ............ Microsoft Word . . . .
Pro Print w/cable . I Know It's Here Somewhere n 533 Polantir A/R ... MocSpell Plus 5 ;
Sidekick w/Phone Link MicrosoftFile ............ ..$108 Peo::'fee G/L. Moclightening ... ..o
Peochtree A/R
Spooh e 2R R G PN R INTEGRATED SOFTWARE
SPREADSHEETS el acEs o Ragsto Riches-3 Pok (G/L, A/P, A/R) s247 3\?“" 2-? Nl ks 521191
Chart . . ..$69 icrosoft Excel
ClickOn ST BlRG T b $84 ACCESSORIES GRAPHICS
Multiplan ....s108 Consulair C w/FP.(New Ver.) L5255 Mac Tote Carrying Case .$56 HI
Microsoft Fortran s ..$165 MocVision 3 ; 5 $166 AccessoryPock]l . etis e simcnimas $22
;"AR.MINlNG - Microsofi Logo = 569 MousPad (by Moustrak) sy, Click At ... s.l;qzs
ostertype Printer Ribboi A e $6 M DroF o diim 24 e ik
Mind Prober 526 MONEY MANAGEMENT T MocPic#182 .. ... .$28
Typing Infrigue ... . L B8 S :gg Dollars & Sense . e 0 ..878 Pocket Pack MacThe Knife Il . .528
Typing Totor . . ..o veeeee Dollars & Sense Forecast Module . . $38 Ready Set Go 2.1 596
COMMUNICATIONS Mac Home Accountant. . .. ...ooooo... $50 ?C:::(:ITEOSP > sl
Smortcom Il .. .. $83 skl 10, fock) S

UTILITIES/COMMUNICATIONS
Copy Il Plus S
Pin Point . .......

BT e

Turbo Pascal (Rep. cP/m).. .

Crosstalk . .. ...
TRAINING
FUTSim IIREEEERES & castind it .
Typing Tutor I
DATA BASE MANAGEMENT
PRS:File T25uay
PRS: REPOM « - . oo

Product shipped in factory cartons
for UPS shipping. Prices & availability subject to change without notice. Send cashier’s check or money order ... all other checks will delay

shipping two weeks.

WORD PROCESSORS

Bank Street Writer . .. ..., . .o.eieo....
Bank Street Speller . . .
PRS: Write

Think Tonk . . . ... ..
Word Perfect . e o Sy ST,
Wordstar Professional (Rep.cP/m) .. ......$259
SPREADSHEETS

Supercalc 3A .$98
PFS:Plan........ .$68
MOIRTON RN e L s 52 e $55

Inquiry 309 for MS DOS Products. Inquiry 310 for all others.

APPLE

SONY Disks (10 Pack) D.S.

GRAPHICS

ClipArti) ...y
ClipArt 2
Newsroom
PRS: Groph .
Printshop .
Printshop Companion

MONEY MANAGEMENT

Dollors & Sense . :

Many other titles available.




B-O-OK REVIEW:S

DIFFERENTIAL AND
DIFFERENCE EQUATIONS
THROUGH COMPUTER
EXPERIMENTS

Hiiseyin Kogak
Springer-Verlag

New York: 1986

224 pages, $44 including disk

THE C WIZARD'S
PROGRAMMING
REFERENCE

W. David Schwaderer
John Wiley & Sons
New York: 1985

200 pages, $19.95

INTRODUCTION TO
MACHINE AND
ASSEMBLY LANGUAGE
PROGRAMMING

Philip J. Gust
Prentice-Hall

Englewood Cliffs, NJ: 1986
42] pages, $39.95

DIFFERENTIAL AND
DIFFERENCE EQUATIONS
THROUGH COMPUTER
EXPERIMENTS

Reviewed by Mark Bridger

Anyone with an IBM PC-compatible computer and
color board and an interest in differential or dif-
ference equations should buy Huseyin Kogak'’s Differential
and Difference Equations Through Computer Experiments. Both the
book and its accompanying software are of the highest
quality in terms of mathematical taste, pedagogical use-
fulness, and professional programming technique. The
package provides the software and explanation necessary
to study equations approachable only by experts just a
few years ago.

THE SOFTWARE
At the heart of Professor Kogak’s package is a program
called Phaser, an “Animator/Simulator for Dynamical

ILLUSTRATED BY CLAUDIA TANTILLO

Systems.” Phaser enables
you to enter a system of dif-
ferential equations or to
choose an equation froma. .
fairly extensive library of in-
teresting and important
ones. Phaser can then draw
the vector field of the sys-
tem dnd draw one or more
orbits through initial points
you select. Furthermore,
the screen can be split and
different views can be si-
multaneously plotted in the
top and bottom halves. For
example, the top half might
contain the plot of the or-
bit, while the bottom shows
the plot of one of the vari-
ables versus time. Another
possibility is to have one
window show the vector
field, the axes, and the or-
bits, while the other shows
actual numerical values for
the variables.

This, however, is just the
beginning. Many useful sys-
tems are at least three-
dimensional (satellites, for
example). Their orbits can
be quite complicated, in-
volving elaborate. spiralings
and oscillations through
space. Phaser provides three-dimensional perspective and
three axes for reference. You can rotate the entire plot
around one or more axes to obtain better views of the
orbits; the perspective viewpoint can also be changed.

Phaser also provides the option of displaying the Poin-
care plane/map. Here, you select a plane in three-space,
with one side determined as “up.” the other "down.” As
an orbit is being drawn—in the top window, for instance—it
may encounter the plane. If it encounters it while cross-
ing from up to down, a point is drawn on the plane, which
may be shown in the bottom window. A down-to-up en-
counter results in nothing being drawn. To make things
clearer, the section of the orbit lying “above” the plane
(continued)
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PROLOG
APPLIED!

The FIRST Interactive
Prolog for the IBM
and Macintosh.

PROLOG/i

A new enhanced Interactive

Prolog for MS-DOS. $6995

Upwardly compatible
with PROLOG V and V-plus.

PROLOG/m

Prolog for the Macintosh!
Edinburgh syntax. 99

Floating point, $ 95
math functions.

THREE GREAT
APPLICATIONS
READY TO RUN

NO PROGRAMMING
EXPERIENCE NECESSARY.

NFL X-pert ~ $4995

Expert system for professional
football handicapping.

roorsox ~ $2995

Including subroutines that speed
and compress list handling,
searches, sorts, reversal algorithms.

TOYBOX $2995

A collection of games and puzzles
that make learning Prolog fun.

MIX AND MATCH FOR ADDED SAVINGS

PROLOG/i PROLOG/m °‘SAVE'
Interpreter plus...

Toolbox or Toybox $ 7995 $109.95 $20
Toolbox and Toybox 99.95 12995 30
NFL X-pert 99.95 12995 20
NFL X-pert and

Toolbox and Toybox 119.95 149.95 30
BUY ALL 4 AND SAVE $50 12995 159.95 50
Applications Only
Toolbox and Toybox $49.95
NFL X-pert and Toolbox or Toybox 6995
BUY ALL 3 AND SAVE $20 89.95

COMPATIBILITY
Applications fully
.|compatible with
Prolog compilers
and interpreters
with Edinburgh
syntax.

System Requirements
PC-DOS/MS-DOS

Ver. 20 or later

256K RAM

512 Macintosh

/

CHALCEDONY 61 G

M 92037
SOFTWARE, INC.619) 483.e513
= ™ PHONE ORDERS: 1-800-621-0852 EXT 468 mm mey

O PAYMENT ENCLOSED $ PROLOG/i $69.95
I CA residents add 6% sales tax EBOLOG/F’;?OLOGQ%QS I
. : you own or
O CHARGE MY: O MasterCard OVisa pporog V.plus, call lor
ICard No Exp. Date upgrade information. l
SHIPPING:
l Signature $ S00US
7.50 Conada
Mr. /Mrs./Ms. 10.00 gdml_)g.;\n, E
tull awaii Air
Address (iCaselprntil nc"me’ 20.00 Overseas Air i
I COD Orders Not Accepted E
City/State/Zip 15 day check clearance

Inquiry 62 for End-Users.
Inquiry 63 for DEALERS ONLY.
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BOOK REVIEWS

isdrawn in one color, while that below is drawn in another
color. The Poincare plane turns out to have theoretical use
in studying differential equations. Starting with a point on
the plane, you can construct an orbit passing through it,
hence a sequence of points, as described above, where
that orbit encounters the plane. The nature of this se-
quence provides information about the orbit.

For complicated systems, the computation of solutions
involves a lot of number crunching. Phaser comes with
two versions: one that requires the 8087 numeric data-
processing chip and one that doesn't. It is substantially
faster to work with the 8087 version. Users should also
be warned that Phaser will run only on a PC equipped
with the IBM color graphics adapter. Clones of this board
may cause problems.

Phaser also lets you study difference equations. Briefly
stated, a difference equation is a way of getting a sequence
of points, where each successive point is obtained from
the previous one by applying a fixed formula. You might
write New Point = f(Old Point). The properties of the se-
quence of points so obtained shed light on the function
f. You will encounter phenomena such as “fixed points”
P where f(P) = P, or “cycles” where f(P;) = Pa, f(P.) =
Ps, ... f(P.) = P,. Differential and difference equations are
related in many ways: The sequence of points provided
by the Poincare plane’s intersection with an orbit is only
one example. Much of the terminology and many of the
concepts are similar. Starting with a given point and ap-
plying f over and over produces the “orbit” of P. As an
aid in visualization, Phaser provides “stair-step” plots of
the orbits. These display the graph of f and the line y=x
and compute the orbit by alternately moving vertically to
the graph and horizontally to the line.

There are two very interesting questions you can ask
about difference and differential equations. The first is,
If two initial points are close together, are their orbits
necessarily close together? This is especially interesting
in studying what happens to orbits as time becomes in-
finite. The second question is, What happens to the solu-
tions of an equation if some of its parameters (e.g.. coef-
ficients or exponents) are changed slightly? Study of this
“bifurcation” question leads to very important applications
to the study of pattern and shape formation in nature.

HARD CoPY

The book begins with three chapters explaining the
various topics I've mentioned. It is not a textbook. but
it does review some of the theory from a modern and geo-
metrical point of view. (Its elementary material is geared
to the same audience as William E. Boyce and Richard
C. Di Prima’s Elementary Differential Equations, 3rd ed., John
Wiley & Sons, 1977.)

The middle third of the book contains detailed instruc-
tions for using the Phaser program. This is extremely well-
written documentation, with keystroke-by-keystroke de-
scriptions of actual plots, demonstrating many changes
of windows and viewpoints.

The final section of the book., nearly 100 pages, is

) (continued)



Software

Word Processing Editors

FANCY FONT $119
FINAL WORD Il $219
MICROSOFT WORD $239
MULTIMATE $219
MULTIMATE

ADVANTAGE $269
OFFICE WRITER/

SPELLER 239
PFS: WRITE 89
SAMNA WORD IlI 259
THINK TANK 109
TURBO LIGHTNING $ 59
VOLKSWRITER3 159
VOLKSWRITER

SCIENTIFIC 259
WORD PERFECT 4.1 209
WORDSTAR 2000 249
WORDSTAR 2000+ 289
WORDSTAR PRO 259
XYWRITE 11 239

Database Systems
ALPHA DATA BASE

MANAGER Il 179
CLIPPER 359
CONDOR Il 339
CORNERSTONE 259
DBASE IIf PLUS 369
KMAN 2 269
PARADOX 499
PFS: FILE/PFS:

REPORT $169
POWERBASE $189
Q&A 199
QUICKCODE Ilt 159
QUICKREPORT 159
R BASE 5000 $359
REFLEX $59
REVELATION $499

Spreadsheets/

Integrated Packages
ENABLE 349
FRAMEWORK Il 369
JAVELIN $549
LOTUS 1-2-3 $319
MULTIPLAN $135
OPEN ACCESS $259
SMART SYSTEM $489
SPREADSHEET

AUDITOR $ 99
SUPERCALC 3 $209
SYMPHONY $449

TERMS:

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certified check—add $5.00. Shipping and handling UPS surface—add $3.06
per item (UPS Blue $8.00 peritem). NY State Residents—add applicable sales tax.

All prices subject to change.

Graphics
CHARTMASTER
DIAGRAM MASTER
EXECUVISION
ENERGRAPHICS
FREELANCE
GEM DRAW
GRAPHWRITER

COMBO
IN-A-VISION
MS CHART NEW
OVERHEAD
EXPRESS
PC DRAW
PC PAINTBRUSH
PFS: GRAPH
SIGNMASTER

Project Management

HARVARD TOTAL
PROJECT MANAGER

MICROSOFT
PROJECT

PROJECT SCHEDULER
NETWORK

SUPERPROJECT +

TIMELINE 2.0

Communications/

Productivity Tools
CROSSTALK
PROKEY
KEYWORKS
RELAY GOLD
REMOTE
SMARTERM
SMARTCOM Ii
SUPERKEY

Statistics
SPSS/PC
STATPAK-NWA
STATPAC GOLD-

WALONICK
SYSTAT

Desktop Environments
DESK ORGANIZER
GEM DESKTOP
SIDEKICK

Network Applications
DBASE Il LAN PAK
KMAN 2

OPEN SYSTEMS
R BASE 5000
REVELATION
WORD PERFECT

Mountain
Drivecard 20

$ 89
$149

$279
$249
$339

$269
$259

LOWEST PRICE
GUARANTEE!

We will match current
nationally advertised
prices on most products.
Call and compare.

> (TR

ION/

Languages/Utilities

CONCURRENT DOS 179
C86 C COMPILER 299
FASTBACK 99
LATTICE C COMPILER 269
MARK WILLIAMS C 319
MICROSOFT C

COMPILER 249
MS BASIC COMPILER 249
MS FORTRAN 229
NORTON UTILITIES 59
QUICK BASIC 75
TURBO PASCAL 49
XENIX Call

Accounting

BPI $299
GREAT PLAINS 479
IUS EASYBUSINESS 309
ONE WRITE PLUS 159
OPEN SYSTEMS 409
PEACHTREE 259
REAL WORLD 399
STAR ACCOUNTING

PARTNER I $529

Hardware*

Muitifunction Boards
AST ADVANTAGE (128K) $359

AST 6 PAK PLUS glK) $229
AST RAMPAGE P $319
AST RAMPAGE AT $459

GOLD QUADBOARD (0K) $419
INTEL ABOVEBOARD PS
64K

(64K) $329
JRAM AT-3 (0K) * $239
JRAM 3 (0K $179
onti(mn CONQUEST

é ) $279
ORCHID ECCEL (0K) 59
PC TURBO 286 (0K)
PC TINY TURBO 286
PERSYST TIME SPECTRUM

9

(384K) $27
QUADBOARD (384K)  $249
SILVER QUADBOARD

(opa $219
TECMAR CAPTAIN

(384K) $269

M

Display Boards

HERCULES GRAPHICS
CARD
HERCULES COLOR

CARD $159
PARADISE COLOR/
MONO $169
PARADISE MODULAR
GRAPHICS $259
QUADRAM EGA+ $379
SIGMA EGA 350 $379
SIGMA COLOR 400 $449
STB EGA PLUS $399
TECMAR GRAPHICS
MASTER $469
TSENG ULTRA PAK $429
TSENG ULTRAPAK-S  $369
Emulation Boards
AST5251-11 + $64
AST 5251-12 $499
AST BSC $489
AST SNA $599
CXI 3278/9 Plus $849
IRMA $799
IRMALINE $999
Modems
ASTREACH 1200 $359
HAYES 1200 $389
HAYES 12008 $349
HAYES 2400 $579
HAYES 2400B $549
TRANSNET 1000 $279
VENTEL 1200
HALF CARD $369
WATSON $319
Mass Storage/Backup
EXCEL STREAM 60 TAPE
IO&EGA BERNOULLI
BOX-10+1 $239
IRWIN 310A 10MB TAPE
850

(EXT)
IRVIV'I‘N 110D 10MB TAPE ;
MAYNSTREAM 60MB TAPE
&P}T) 1
MOUNTAIN DRIVECARD
20MB

PLUS HARDCARD 10MB

PRIAM 42MB AT

SYSGEN SMART IMAGE
20 MB (INT) $625

TALLGRASS $Call

TECMAR QIC-60AT TAPE
(INT)

$899
$689
$129.

free

Library
Case

with your order

Diskette

Monitors
AMDEK 600/722 $429/539
NEC MULTISYNC $599
PAINCETON HX-12 $449

PRINCETON MAX-12E  $179
PRINCETON SR-12 $579
PRINCETON HX-12E $539
PRINCETON HX-9 $529
TAXAN 122 AMBER $159
TAXAN 630/640 $469/539
Networks
ASTPC NET $Cail
ORCHID PC NET $Call
3COoM $call
Printers/Plotters
BROTHER TWINWRITER $939
DIABLO $Call
EPSON FX-85 $399
EPSON FX-286 $589
EPSON LQ-800 $589
EPSON LQ-1000 $729
HP 7475A $Call
JUKI 6300 $699
NEC 3550 $869
OKIDATA 192 $379
OKIDATA 193 $519
T1 865 $1025
TOSHIBA P321 $565
TOSHIBA P341 $829
TOSHIBA P351 $1069
input Devices
KEYTRONIC 5151 5179
KOALA $109
MICROSOFT MOUSE $129
PC MOUSE W
PAINTPLUS $139
Accessories
CURTIS SURGE
PROTECTORS $Call
DATASHIELD BACKUP
POWER $Call
GILTRONIX SWITCHES $Call
MASTERPIECE PLUS $135
MICROFAZER INLINE
BUFFERS $call
TRIPPLITE BACKUP
POWER $cCall
256K RAM SET $ 39

8087 MATH CHIP
80287 MATH CHIP

$135
$199

1-800-221 ’IEED

In New York State call (718) 438-6057

MON THURS g OOAM 8 00PM
SUN. & FRI. 9:00AM-4:00PM

p————

Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN Ul

FAX: 718-972-8346
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. Made in JAPAN

TOMCAT BZOO-ATMODELIII

B CPU INTEL 80286 6/8MHz W1 Serial and 1 Parallel Card

B RAM 512KB on Mother Board B AT Keyboard

I 2 X 1.2MB (360KB) Floppy Drives B Monochrome Display Monitor
BFloppy and Hard Disk Controller Card B User's Manual & Technical Reference
B Turbo Display Color/Monochrome Card B System Utility Disk (Setup, Diagnostic)
TOMCAT 3200-AT MODEL |l (Hard Disk System 20MB) $2.495

COMPUTERS

TOMCAT CORPORATION

Suite 304.3820 Del Amo Blvd.. Torrance. CA 90503
TEL:(213)642-6846 FAX:(213)214-0276

TOMCAT COMPUTER Inc.

Yaguchi Bldg.. 3-6-4 Nishiwaseda Shinjuku-ku. TOKYO

BOOK REVIEWS

TEL:(03)208-2511 TELEX:J28984 FAX:(03)208-2662
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devoted to descriptions of each of the equations in
Phaser’s basic library. These vary from the simplest linear
systems encountered in an introductory course to systems
that are the subject of current research. Attractors and
“strange” attractors are pointed out, and each example
is accompanied by actual reproductions of phaser plots
and references to the literature. My only complaint is that
these descriptions are little more than thumbnail sketches.
The differential-equations beginner might want a few
specific hints on how to get more informative plots, while
the more advanced user might enjoy more background
and mathematical “gossip."

The Phaser program contains a very useful feature that
enables you to create lessons and slide shows. As each
plot is created, all the data needed to recreate it can be
stored in a disk file. Data for successive plots can be ap-
pended to this file. At any point you can retrieve this file
and display the plots automatically by consecutively press-
ing the space bar. This is an excellent way of preparing
a demonstration or an exercise for students.

The best teaching aids are tools that enable students
to discover mathematics by experimentation. Furthermore,
these tools must be powerful enough to solve interesting
problems. Ideally, they should be useful and interesting
to the introductory student as well as the researcher. Final-
ly, they should be reasonably priced. This package fulfills
all these requirements.

Mark Bridger is associate professor of mathematics at Northeastern
University (Boston, MA 02115).

THE C WIZARD'S PROGRAMMING REFERENCE
Reviewed by John D. Unger

he C Wizard's Programming Reference by W. David

Schwaderer is not the sort of book you'd read during
the evening in front of a fireplace, but you may want it
nearby when youre writing C-language programs,
especially if you are exploring some of the more esoteric
features of C. It is the kind of book that should be included
with every C compiler because it is a comprehensive ref-
erence guide to the usage and syntax of the language.

PORTABILITY A PLUS
This book will not teach you how to program in C, but
it can make you a better C programmer. It contains few
examples of complete C programs. Most of the source
code that is included consists of program fragments used
to provide examples to key points in the text. Basically,
the book is written for intermediate and advanced C pro-
grammers. The author's approach assumes a fairly
thorough understanding of C syntax, and he uses pro-
gramming jargon frequently and without reference to ex-
planatory material. It is a book to have ready when you
are in the midst of writing a program and suddenly decide
that you need a feature of C that you don’t understand
well or have never attempted to use before. The author
(continued)



A MEGABYTE FOR DOS!

MicroWay is the world’s leading retail
erof 8087s and high performance PC
upgrades. We stock a complete selec-
tion of 8087s that run from 5 to 12
MHz Al of our coprocessors are
shipped with a diagnostic disk and the
best warranty in the business — one
year! We also offer daughterboards for
socketless computers (NEC PC) and
287Turbo which increases the clock
speedofthe 80287 from4 to 10 MHz
OurNUMBER SMASHER/ECM™ runs
at 12 MHz with a megabyte of RAM
and achieves a throughput of.1 mega-
flops with 87BASIC/INLINE, Intel For-

tran, or Microsoft Fortran. Software re-
viewers consistently cite MicroWay
software and 8087 expertise as the
bestintheindustry! Ourcustomersfre-
quently write to thank us for recom-
mending the correct software and
hardware to meet their specific needs.
They also thank us for our same-day
shipping! In addition to our own prod
ucts which support the 8087 and
80287, we stock the largest supply of
specialized software available. For
more information call us at

617-746-7341

SPEED UP YOUR AT
OR AT COMPATIBLE
WITH 287TURBO™ 10 MHz

Mlcro

NUMBER SMASHER/ECM™
THE FASTEST ACCELERATOR
CARD AVAILABLE
gives you 12 MHz speed in twomodes:
704K or one megabyte of “Extended
Conventional Memorsy." MEGASWITCH
MMU and MegaDOS software make it
possible to run DOS applications with
upto 1015K using PC compilers, Auto-
CAD and Lotus 1-2-3. Does not re-
quire EMS software. Totally compat-
from $599 to $1098
Optional 8087-12.............. $295

8087 Support

87SFL™ Microway's Scientific Function Li-
brary contains 170 scientific and engineering func-
tions. Callable from most 8087 compatible com-
pilers ... First Language $250; Additional $100.

A2D-160" Microway's Data Acquisition Board
performs 160,000 12 bit Analog\}vo Digital conver-
sions per second! Includes software drivers. The
fastest 12 bit A to D board available. For the IBM
PC XT and compatibles.................. $1295

MATRIXPAK™ managesa MEGABYTE!
Written in assembly Iangua?e, our runtime pack-
age accurately manipulates large matrices at very
fast speeds. Includes matrix inversion and the
solution of simultaneous linear equations. Call-
able from RM or MS Fortran, MS Assembler, or
87BASIC/INLINE. ............ooeeann each $99

87FFT™ Written in assembly language, per-
forms Forward and Inverse FFTs on real and com-
plex arrays which occupy up to 512 Kbytes of
RAM. Also does convolutions, auto correlations,
hamming, complex vector multlphcatlon and com-
plex to radial conversions. Callable from most
8087 compatible compilers............... $200

87FFT-2™ performs two-dimensional FFTs
Ideal for image processing Requires 87FFT $100

MICROWAY UDI runs RTOS or RMX com-
pilersunderDOS..........cvivivinnnn... $300

FASTBREAK™ employs the 8087 to in-
crease the speed of Lotus 1-2-3™ Version 1A or
1A* by up to 36:1 $79

FASTPAK™ includes FASTBREAK software
anda5 MHz 8087 chip............unn.... $179

87 Verify" For userswho havetobeabsolute!
sure of their results! This background task period-
ically performs an 8087 accuracy and stress

(=] $49
INTEL ABOVE BOARD .............cv.n. CALL
JRAM, AST, MAYNARD................... CALL

RM,IBM,MS Fortran..................... CALL
]
: M’c P.O. Box 79
Kingston, Mass.

02364 USA
(617) 746-7341

'E

q_ €™ Our Intel-Lotus EMS memory
card. The only EMS board which comes with two
megabytes of cookrunning, low power drain CMOS
RAM installed Includes RAM disk, print spooler,
disk cache, and EMS drivers. For the IBM PC, XT
and compahbles .......................... $549

MegaPageAT/ECC™ EMScardforthe PC
ATand compatlbles includes Error Correction Cir-
cuitry. With ECC, 11 RAM chips cover256Ksothe
user never encounters RAM errors With 1 megabyte
CMOS $799; with 3 megabytes CMOS $1295.
Optional serial/parallel daughterboard..... $95.

DFixer™ oOur disk utility which thoroughly
checks PC or AT hard disks for bad sectors and
updates the MS DOS file allocation table accord-
ingly. Solves the AT hard disk problem! ... $149

DOptlmlzer Optimizes the way your hard
disk or flogpy stores its files. SFeeds up aocesses
by recombining fragmented fi $49

DCache™ Our disk caching software speeds
up your I/0 by storing repetitively used tracks in
memory. The amount of memory used can be
selected in 64 Kbytebanks ................ $49

87MACRO/DEBUG™ contains all the

pieces needed for writing 8087/80287 assembly
code & Microway's 87DEBUG debugger $199

OBJ—ASM" Amultipass object module trans-
lator and disassembler. Produces assembly lan-
guage listings which include public symbols, ex-
ternal symbols and labels commented with cross
references. Ideal for patching object modules for
which source is not available............... $200

87BASIC™ includes patchesto the IBMBASIC
or MS Quick BASIC Compiler for USER TRANS
PARENT 8087 support. Provides super fast per-
formance for all numeric operations including trig-
onometrics, transcendentals, addition, subtrac-
tion, multiplication, and division...... each $150

87BASIC/INLINE™ converts the output of
the IBM BASIC Compiler into optimized 8087
inline code which executes up toseventimes fast-
er than 87BASIC. Supports separately compiled
inline subroutines which are located in their own
segments and can contain up to 64 Kbytes of
code. This allows programs greater than 128K!
Requires the IBM BASIC Compiler Version 1 and
a Macro Assembler. Includes 87BASIC ... $200
In London, please phone 223-7762

For the IBM PC, PC XT, PC AT and Compatibles.

8087 UPGRADES

All Microway 8087sinclude a one year warranty,
complete Microway Test Program and accurate
installation instructions.

80875MH=z.............. $109
For the IBM PC, XT and compatibles.
8087-28 MHz . .......... $149

For Wang, AT&T, DeskPro, NEC, Leading Edge.

80287-3 5 MHz.......... $179

For the IBM PC AT and 286 compatibles.

80287-6 6 MHz ......... $229

For 8 MHz AT compatibles.

80287-8 8 MHz.......... $295

For the 8 MHz 80286 accelerator cards.

NEC V20, V30............... $16, $30
64K RAM Set 150ns................ $10
256K RAM Set 150ns.............. $34
256K RAM Set120ns.............. $39
128K RAM Set PCAT.............. $49

287Turbo™ 10 MHz if you own an AT,
Deskpro 286 or AT compatible, this is the card you
need to get reasonable numeric performance. It
plu?s into your 80287 socket and includes a spe-
cially driven 10 MHz 80287. The card comes in
three configurations. The IBM ATversionincludes
ahardware RESET button $450

287Turbo8 MHz............

87/88Turbo™ is astubbycard which includes
a clock calendar and a speed controller which
changesthe speed of your motherboardfrom4.77
to 7.4 MHz Its use requires your PC to have a
socketed 8284. Typical speed increase is 1.6 to
2.0. The card overcomes slow hardware by slow-
ing up only when such devices are accessed and
running at full speed otherwise ........... $149
Optional 8087-2 ....cocveeieeiiiaiennnnns $149

286 TurboCache™ This new Microway ac-
celerator uses 8K of cache memory and 80286/
80287 processors to provide an average speed
increase of 3:1 for most programs Call for
specifications and benchmarks ............ $595

Call for our complete catalog of
software which supports the 8087.
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C | sUPER DISCOUNT WHOLESALER aaid=}
A MINIATURE
L COMPUTERS, RGO
INC CLOCK
L ot (With any purchase)
IBM XT 512K FlOppY.....cc.eeivveuneen. $1988 ZENITH 148
IBM XT 512K 20 Meg Hd ZENITH 158..

IBM AT 512K Floppy. N
IBM AT 512K Floppy 20 Meg Hd.. $3788
512K (OK) Memory Card... .. 48
384K (OK) XT Mlmcl Card........ $ 98

MONITORS

* AMDEK 310 AMBR....
* AMDEK 600 COLOR .

ZENITH 177..

L GRI
. NEC MULTISYNC RGB
¢ PRINCETON HS-12.......
« ROLAND HI RES COLO
* SAMSUNG AMBER CO!

—OONO=H O
°

N WHBLWNOTWN

LAS
> * DAISY LASEH
.. CALL * CORONA LASER

SUPER SPC-AT
TOTALLY IBM AT HARDWARE & SOFTWARE COMPATIBLE

VM1230 GRN COM
* ZNTH ZVM1240AMB (TTL).
* OTHER MONITORS,

MOTHER BOARD

80286 MICROPROCESSOR

80287 COPROCESSOR (OPTIONAL) DRIVE FORMATTED ACCESS

512K STANDARD MEMORY MFG  CAPACITY  SPEED PRICE

8-1/10 EXPANSION SLOTS

ONLY (OK) SEAGATE 21 65 § 448
* SUPER AT KEYBOARD. SEA/CDC* 21 40 $ 688
* SUPER AT CASE SEA/CDC* 30 40 § 845
* SUPERAT200 WATT CDC 40 28  $1145

POWER SUPPLY... SEAGATE 40 40 $ 988
* 25M MULTI-FUNC CDC 50 28 $1399

CARD (OK)..... CcbC 70 28  $1598

SUPER COMPATIBLE PC-XT MOTHERBOARD

TOTALLY IBMXT HARDWARE & SOFTWARE COMPATIBLE
* 640K MOTHER BOARD (OK)......$108
- NONOCHROVE SRARTIa SPECIAL THIS MONTH ONLY!
PRINTER CARD $ 98 5150 KEYBOARD.... ...$54.00
* MULTI/O CARD 5151 KEYBOARD. $88.00

* PARALLEL PRIN 28 "

e SERIAL CARD....... 38 XT CASE (Flip Top) ...$28.00

* GAME PORT ADAPTER .$ 19 135WATTXT

* EPROM WRITER CARD... POWER SUPPLY ..o $78.00
CAN BURN: 2716 2732A 2764 27128
27256 V| 25V,

1 AU
reebadt o INTELLIGENT St Sitieaty.
DRIVE (2+, 2E) .. 115 EPHUM EPROM FULLCPIM UTILITY PROGHAMS

gﬁgf{)ﬁqﬁ‘\;réc $15900  WRITER SEVECOmeNT. ONLY...... 516900

* APPLE COMPATIBLE PRODUCTS *

* APL. lle+ Compatible Mother * PRINTER CABLES.................... $ 13
$228 ¢ 80COLUMN CARD FOR I1+......$

* Disk Controller Card |1+ or le
* 16K Memory/Language Card
* Joystick |1+ or lle.......
..$119 e Fancy Joystick ||+ orl 19

* SS SERIAL CARD ¢ Half Height Disk Drives |1+ or lle.$118
¢ APL. lle + Replacement @ 1le DriVeS......coveiiiiniriiiniiiaeiaaies $138

(LY oo (s [PS—————— $ 58 ¢ Super Cooling Fans |1+ or lle......

* APL. Video 7 RGB..

* APL. lle+ Compatible
Card w/64K Memor
¢ APL. lle + Case, Ke!

* APL. lle Replacement Case........ $ 58
* Power Supply (replacement

H+orlle)..coovviviniiiiiiiiiiii $
* APL. lle+ Detachable Keyboard
W/Keypad.......c.ceeeeiiriiiiiiiiinens $ 9
* APL. ||+ Compatible Mother

Board...cosusmnisisssiinni e o seossessans $189 %
* APL. Il + Replacement Case.......$ 38
* APL. |1+ Replacement Keyboard$ 38
e APL. II+ External Keyboard........ $ 79
* APL. Il + Functional, Nume

Keypad & Case.......... .$ 79

St
« GRAPPLER Compatible Printer 2e CASE & KEYBOARD

Cardssmmmssam s wwareererie o $ 39 w/KEYPAD

maiLto BTE Computers Inc.
14644 N. CAVECREEK #6 » OENIX, AZ 85022
OR P.0. BOX 30705C * PHOENIX, AZ 85046-0705 ¢ PHONE (! (602) 867-8962
MASTER CHARGE, VISA, ARE WELCOME. (3.9% C.0.D.) $5.00 MINIMUM SHIPPING & HANDLING.
NOTRESPONSIBLE FOR TYPOGRAPHICAL ERRORS. ALL PRODUCTS SUBJECT TO

AVAILABILITY OR STOCK ON HAND. ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE!
ALL SALES ARE CASH DISCOUNT PRICES! REFUNDS ARE CREDITED ONLY
Call TOLL FREE 1-800-233-6035 For Orders Only
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BOOK REVIEWS

emphasizes using C to write source code that is as por-
table as possible. He demonstrates how to avoid syntax
that is permissible but not robust.

Schwaderer uses the proposed ANSI X3]I! standards
as the criteria for defining usage. What this means is that
the book describes the language with some extensions
that are not considered in the standard developed in Brian
W. Kernighan and Dennis M. Ritchie’s The C Programming
Language (Prentice-Hall, 1978). Therefore, in many ways this
reference book is more up to date than other books in
its description of the C language as it is implemented on
the most recent versions of C compilers used on micro-
computers. The author is careful to point out which pro-
posed ANSI standards are not in general use, and he states
in the preface that your compiler must remain your de-
finitive description of the language.

A NEW REFERENCE

It is in his explanations of the more difficult to understand
areas of C that the author shines. The sections on library
functions related to file 1/O, structures and unions, and
pointers are clear and complete.

The relationship between arrays and pointers is par-
ticularly important to programmers trying to get the most
out of the C language. Schwaderer offers good examples
of equivalent expressions for multidimensioned arrays and
their members by using traditional subscript nomenclature
as well as pointer variables.

Many books on C tend to give only brief treatment to
the C preprocessor and its directives. Although the pre-
processor is not technically part of the C language, all the
compilers | have used include such a capability. Taking ad-
vantage of C's preprocessor can add a lot to your pro-
gramming capability, and The C Wizard's Programming Reference
stands out by giving a complete description of the pre-
processor directives. The code fragments used as ex-
amples in this section were particularly valuable to me
because it seemed that time and again | would look at
an example and find myself thinking, "Gee, that's a clever
way to handle that problem or to write code that makes
the program truly portable.”

As befits a useful reference book, both the table of con-
tents and the index are detailed and comprehensive and
make it easy to find specific sections that deal with par-
ticular aspects of the C language. A valuable asset to this
book's utility as a reference is the presence of a remov-
able, double-page-size, light cardboard reference card in
the back of the book. The card contains a well-organized
and complete summary of all of C's main features. As is
true with any reference-type text, a certain amount of
redundancy creeps in: | counted at least five separate
places in the book where the author warns the reader
about confusing the = and == operators.

BEYOND APPEARANCES

The author's style is generally terse and to the point, an

acceptable approach to a reference-type text. But it does

make the reading seem dry and academic. | do not want
(continued)



1,695 ‘595 N

* System Board Expandable to 640K
* 256k Random Access Memory
* 8 Expansion Slots
; ) * 360k Floppy Disk Drive
B E . * 135 Watt Power Supply

A % Ezﬁf"jﬂ{,}-{:fﬁ:'.-"“-'.-{;'..:":'J-""‘;"-:': N f‘:-‘*\\f\\ * 5150 Type Keyboard

¥

(I =
* Runs IBM PC Software

= *(One Year Warranty*
Same System Plus 10 MB Hard Disk

995 995

UNITEX UNITEX
AT™ S l ’695 TURBO™ S 695

* System Board Expandable to 1024K * System Board Expandable to 640K
* 512k Random Access Memory * Keyboard Selectable 4.77Mhz and
* 1.2 MB High Capacity Floppy Disk Drive 8 Mhz Speeds

* Combined Floppy and Hard Disk Controller * 256K Random Access Memory

* 230 Watt Power Supply * 360K Floppy Disk Drive

* Battery Backup Clock/Calendar * 135 Watt Power Supply

* AT Keyboard * 5150 Type Keyboard

' 1-800-426-5916
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AT LAST: Professional
Typesetting Capability
For PC Users

with PC TE}(TM — the best-selling full
implementation of Professor Don Knuth’s
revolutionary typesetting program TEX.

FINEST Typeset Quality Printing From:

dot matrix laser phototypesetter
aii sue Ai1n
00
1 azy ag o
Z - " / e dz
=1 : e
Gm1 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:

PC'IEX (not copy protected) includes the following:
e QOur specially written PC TgX Manual, which en-
ables you to start using TEX right away.
e Custom “macro packages” that provide formats
for letters, manuals, technical documents, etc.

e The I#TEX document preparation system, a full-
featured macro package for preparing articles,
books, reports, etc., and IATEX User’s Manual.

e 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.

20 Sunnyside, Suite H, 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.

TeX is a trademark of the American Mathematical Society. Manufac-
turers’ product names are trademarks of individual manufacturers.

70 BYTE * JULY 1986 Inquiry 282

BOOK REVIEWS

to give the impression, however, that Schwaderer's treat-
ment of the subject matter is not thorough.

Some relatively minor things detract from what the
author is trying to say. For example, while reading through
the book. | was frequently distracted by references to
figures (usually fragments of source code) that appeared
on a subsequent page and occasionally after the next ma-
jor subject heading. Also, the figures in the book appear
to have been constructed on a word processor screen
using normal ASCII characters instead of having been
drafted. As a result, some of the figures have an amateur
look and are harder to read.

The book's layout, lightweight stock, and coil binding
all detract from its overall appearance, usability. and
longevity. Fortunately. however, the book’s content rep-
resents a much better value than first appearances would
lead you to believe.

John D. Unger (P. O. Box 95. Hamilton, VA 22068) is a geophysicist
for the US. government who uses computers to study the structure
of the earth's crust in earthquake-prone regions.

INTRODUCTION TO MACHINE AND ASSEMBLY
LANGUAGE PROGRAMMING
Reviewed by Larry G. Clark

ntroduction to Machine and Assembly Language Programming by

Philip Gust provides virtual machine simulators to assist
the student. A simulator is provided for two machines (one
uses a 16-bit word, the other a 32-bit word) so that you
can immediately evaluate examples given in the text.
Assemblers are provided for both machines as well. The
assemblers and simulators are written in standard Pascal
syntax to minimize the effort needed to adapt them to
your compiler. The source code is listed in an appendix
and is also available on an optional disk. The largest of
five programs occupies about 40K bytes when the include
files are taken into account.

Instructors will find these training aids versatile because
they won't succumb to hardware obsolescence. When your
software is upgraded, you simply recompile the programs
on the new machine, and class continues. If you want to
add new mnemonics, you have the source code to the as-
sembler and can make the modifications yourself.

EFFICIENT INSTRUCTIONS
Gust uses a simple instruction set for his first model. a
16-bit machine with one accumulator. Twelve instruction
types, such as LOAD, ADD, and MUL, work with the direct,
indexed, indirect, and immediate addressing modes. The
instructions are quickly explained so that you can begin
immediately with examples that are always short and to
the point. Don't let the small instruction set mislead you;
Gust demonstrates a wide range of assembly language
programming methods, such as loops, procedures, arrays,
parameter passing by value and reference, and the use
of pointers. Examples are given in Pascal source code
(continued)



The New $119 SummaMouse:
The power and reliability
of an electronic mouse,
for about /2 the cost.

Our new all electronic, optical
mouse is an amazing engineering
feat.

No Mouse is smarter.
SummaMouse comes with built-in
microprocessor controls and
Microsoft® emulator driver/menu
software to help you get maximum
performance from both your mouse
and your computer.

Cursor movement, windowing
and interaction with spreadsheet,

graphics, general business and other =

software applications is a snap. For
more sophisticated applications like
CAD and workstation graphics,

No mouse is
more reliable.
Unlike mechanical
mice which are
susceptible to wear
and damage, our electronic tech-
nology delivers 150,000 hours of
maintenance-free performance.
That’s 100 times greater than the
industry standard.

No mouse is mightier.
Summa-Mouse offers a
high resolution of

100 lines per inch for
smooth cursor control
and perfonmance; 3 ac-
tion keys to program up

" to6 functions; variable
baud rates from 1200

to 19,200 BPS and
Auto-Baud plus compat-
ibility with over 200
leading graphics and
windowing software pro-
grams, including IBM®
- Drawing Assistant® and
Top View; ™ AL

Compatible with over 200
leading software programs.

Al this for only $119.
That’s about half the
price of other electronic mice and of
mechanical mice which can’'t come
close to the perfonnance of
SummaMouse. |
Why mickey mouse around with
a more costly, less useful
mouse. Contact your
dealer or Summa-
graphics today for
more information
about Summa-

complete /o~
and retum g
the coupon
below.

NEW ,
SUMMAMOUSE
Please send me more
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l AT pertormance atan XT price.
Il Infroducing the TeleCAT-286.
I $2995.Complete.

With TeleVideo,
you always settle for more.
Up till now, with a mid-range
budget, you had to settle for
mid-range performance. And
a mid-range set of features.

But not anymore. Because
now, there's the new TeleCAT-
286, from TeleVideo. An IBM
AT-compatible machine that
letsyousettle for an entirely new
concept in medium-priced
PCs: more.

More Performance.

The TeleCAT-286 retails for
$2995, roughly the same as a
comparably-equipped IBM XT.
But the similarity ends there.
Instead of starting you off with
a stripped-down box, we've
loaded up the TeleCAT-286 with
everything you need. Likea
20MB hard disk. A 1.2MB
floppy. An Intel 80286 CPU that
runs ateither 6 or 8 MHz clock

28% Smaller

Footprint:
What you do with the
extra deskspaceis up to
you, but as you can see
here, the TeleCAT-286
gives you a lot more of
it than the IBM AT.

e

give you three extra expan-
sion slots.

More Productivity.

Using our experience in build-
ing terminals and systems for
750,000 users worldwide, we've
designed a machine that's the
last word in ergonomics. With

LEDs On Locking Keys:

For maximum visibility, we
putour LEDs right on top
ofthe three critical lock-
ing keys, so they won't get
covered up by overlays.

sculptured keycaps on a high-
quality keyboard. LEDs on the
three critical locking keys. And
a footprint that's 28% smaller
than the IBM AT's. So you get
more of your desk back, too.

Find Out Even More:
1(800) TELECAT.
There'sa whole lot more we could

tell you about the TeleCAT-

286. But it's an even better idea
: to get your hands
on it. So call us at
1(800) TELECAT,
. Dept. 208, and

we'll tellyou the

: ~ nearestplace
= yOU Can try one.

speed. There'’s even a high-
resolution monitor for text
and graphics.

To make even better use of
internal space, we socketed the
TeleCAT-286 for one MB of RAM,
and also included serial and
parallel ports on the mother-
board. As a result, we can still

The TeleCAT-286. Our
20MB versionis $2995; 30MB,
$3495. For high performance
ata low price, don't settle
for less.

o TeleVideo’

Settle for more.

TeleVideo Systems, Inc. 1170 Morse Avenue
Sunnyvale, California 94088-3568 - (408) 745-7760

©1986 TeleVideo Systems, Inc. IBMisaregistered trademark of International Business Machines, Inc.
Screen graphics by Chartmaster ©Decision Resources, Inc.
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DeSmet C

now with 32-Bit Pointer Option
C88. . still $109

The editors' choice for fast compilation and execution. The
price/performance winner in all major C benchmarks since
1983. Includes Compiler, Assembler, Binder, Librarian,
Execution Profiler and Full Screen Editor. Supports both disk
and memory resident Overlays. Contains both 8087 and
Software floating point support. Full STDIO library.

Large Case Option................... $50

Makes a great C Compiler even better. Adds 32-Bit Pointers to
C88 so you can utilize all of vour PC. Groups scalar and static
data for fast access. Supports the D88 debugger.

Gain most of the benefits of an interpreter while losing none of
the run-time speed of the C88 compiler. Display C source and
variable contents during execution. Set breakpoints by function
name or line number. Examine and set variables by name using
C expressions.

order direct from:

C Ware Corporation
505 W. QOlive, Suite 767, Sunnyvale, CA 94086 U.S.A.
(408) 720-9696 — Telex: 358185
We accept VISA, MasterCard & American Express

ports on

TS-286, C-286, TC-286)
mpatible BIOS

EGA BOARD

m 256K on board
m Parallel port on board
m Adaptsto EGA, Monochrome, RGB monitors
m 640 x 350 pels (64 colors)
from $295,00

m Less than half the cost for IBM® EGA
BIOS CONTRACT AT, XT, PC, EGA available to manufacturers

IBM, AT are trademarks of International Business Machines Corporation

|
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l "" 2700 E. Imperial Hwy., Bldg. A., Brea, CA 92621
", Ill) To order an evaluation call: (714) 579-0680, 579-0691,
nt “"IIII 579-0692, TLX: 753197, & FAX (714) 579-0695.

‘nI "' ‘”lllul" IBS Corporation-professional quality and support
ullths n

Inquiry 174 for End-Users.

Inquiry 175 for DEALERS ONLY.

alongside the assembly listing so that readers can better
understand the algorithm. The author assumes you've had
no more than a basic introduction to Pascal; a knowledge
of any language would help you to understand the ex-
amples. Gust drops the Pascal examples after you've had
time to become proficient at reading assembly code.

Examples demonstrate how to minimize the number of
instructions used in branching and looping. Important con-
cepts, such as arithmetic and logical negation. are in-
troduced that reduce the number of branch test instruc-
tions. The author also shows a compact arrangement of
instructions to minimize the instruction count. But Gust
disappointed me by not explaining how the initializer sec-
tion, code body. and exit test arrangement were devel-
oped. However, his examples are consistently written and
easy to understand.

FOR loops are written in assembly language using the
precalculated “trip count” and “index” methods and are
accompanied by an explanation of the circumstances that
determine which method should be used. The WHILE. . .
ENDWHILE and REPEAT. . .UNTIL loops are coded as
well. These examples expose the student to the tasks that
a compiler must perform and therefore serve as an intro-
duction to later course work in computer science.

Array manipulations are programmed in both one and
two dimensions using both the row- and column-major for-
mats. A good explanation of the “"base-offset” address
calculation model used in address calculations is an ex-
cellent programming tool whose use is reinforced fre-
quently.

STACKS AND RECURSION
Limitations imposed by the 16-bit machine’s return ad-
dress storage method are alleviated by introducing a 32-bit
machine. This second machine is much more powerful,
with multiple registers that can serve as indexes, accumu-
lators. stack pointers, and a set of 30 instructions with six
basic addressing modes. As with the 16-bit machine, the
author first gives an invaluable explanation of data flow
inside the imaginary machine as instructions are executed.
Short examples of the assembler’s syntax are provided
as well. Register management is then introduced to show
you how to use the wealth of power that eight 32-bit reg-
isters offer. Even though the 32-bit machine readily sup-
ports separate data and return stacks, Gust demonstrates
how to use the return stack to pass data while holding
return addresses. He presents several examples of recur-
sion before going on to bit-manipulation techniques.
Floating-point formats and floating-point algorithms give
the reader a basic exposure to the concepts behind this
aspect of programming. Although Gust shies away from
a full discussion in this introductory text, he does men-
tion advanced topics such as how to control rounding
error. One point that was not explained regards format
conversion between base 10 and base 2 floating-point for-
mats. The topic was instead deferred to a homework ques-
tion in the next chapter on character conversion and string
manipulation. Incidentally, the author's treatment of strings
(continued)
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PC MAGAZINE said LOGIC-LINE™ “.

. comes closer to achieving its lofty aims than most other PC
programs that claim to possess intelligence’’ * What if you could do lightning-fast dataretrieval, as well as
find possible points of logical correlation and inference from text and even numeric data? We'd like to
show you the most remarkable Al software ever made available for the PC.

WHAT IF YOU AND YOURPC. . . ?

® Accountants: What if you could instantly
search through all client tax returns, to test
uniformity or solve a current problem?

® Attorneys: What if you could zap-search
all your depositions, not only for obvious
references but for possible inconsistencies?
® Sales managers: What if you could
download selected customer reports from
your corporate mainframe to your PC, and
project patterns and interrelationships?

® Doctors: Without pretagging or
reengineering your existing patient history
database, what if you could query for possible
correlations between symptoms and other fac-
tors, such as age, race, seasons, etc.?

® Administrators: What if your PC could
verify the consistency of all contracts?

® Multinationals: What if you could verify
the accuracy of translations between all
Romance and Slavic languages, or add new
phonetic-based languages to your system?

® Writers: What if you could thoroughly
analyze the style and thinking patterns of your
own favorite authors, and then use your sys-
tem to compare whether or not you could
duplicate style and thought processes?

® Entrepreneurs: After obtaining specific
time-series data from an information-retrieval
service, such as Dialog, what if you could
instantly, irrespective of the data presentation
format, correlate it with possible patterns in
commodity/stock prices and even speeches by
federal policymakers?

® Al professionals: What if you could
search and correlate possibilities for con-
version of any machine-readable data into
meta-rules for input into currently available
expert system building tools, the best being
from Teknowledge, in Palo Alto, CA?

® Information analysts (Spook
shops). What if your PC could mine raw
field data to distill intrinsic patterns and corre-
late them with already-verified data?

THE BOTTOM LINE

In short, what if you could treat any text file
asif it were a customized expertsystem? What
if you could sift through numeric data for
inferences and correlations? What if you
could cross- correlate files written in different
languages? Or add new phonetic-based lan-
guages? All on your PC? Soon to be available
on the VAX (naturally at different prices)?

In less than a year, LOGIC-LINE software
has become a unique piece of artillery for the
data-cracking arsenal. If you are competing
against some of the people listed around this
ad, you should seriously consider a modest
investment in advanced Al technology. Those
Thunderstone customers surround more than
just this ad.

Your bottom line is your bottom line.

HOW LOGIC-LINE WORKS

LOGIC-LINE can do direct retrieval of
data, or locate points of union within the con-
tent of data. Its pedigree goes clear back to
some of the earliest work done by Norbert
Weiner at MIT, and by Alan Turing in the UK.

In a text search, LOGIC-LINE connects
text references to search requests by first dis-
carding certain noise words and then looking
for patterns among key words.

This is substantially beyond the type of
searching your standard word processor can
do. What further distinguishes this from rou-
tine text searching is LOGIC-LINE's content
analysis of the meaningful data.

LOGIC-LINE performs a proprietary
mathematical transformation on the text,
bypassing the need for a dictionary and the
need to understand linguistics. The heuristics
are controlled by the human, who rejects and
discards posed inferences, or who accepts and
thereby causes ‘“matches” to be stored in an
aggregate file.

Most common text-retrieval systems
achieve speed by building hashed files that are
significantly larger than the original. This
defeats the purpose of using micros for
retrieval. LOGIC-LINE searches pro-
gressively faster, because it condenses the ini-
tial file being searched into a significantly
smaller hash file, which is then the object of
future searches.

Thus, because content-based retrieval is
LOGIC-LINE’s strong suit, it gives you the
opportunity to do automatic correlation of
numeric data, as well as text.

MATHEMATICS TRANSCENDS
THE VON NEUMANN MECHANISM

It’s long been the fear of particle physicists
that wave mechanics took a wrong turn some-

where, and that we missed an obvious solu- | &

tion to the relationship between light, gravity
and magnetism. LOGIC-LINE is proof that
the Al community took an analogously wrong
turn nearly forty years ago.

During World War II, the usefulness of a
given computing engine was proportional to
its speed in calculating an artillery trajectory.
Importance was also placed on using mathe-
matical methods to break enemy codes.

Later, when computing power was no
longer at a premium, the “soft” sciences took
over language research, abandoning content
analysis as well as inference tracking through
mathematics and pattern recognition.

Thus, LOGIC-LINE is evolutionary, only
appearing revolutionary when compared to
the most recent Al developments. Mainstream
Al just took an unfortunate turn at a critical
point in history. But the world is once again
ruled by disciplined mathematicians, not by
effete linguists peddling geekware.

IMMEDIATE DELIVERY.

MONEY-BACK GUARANTEE.

LOGIC-LINE can grow as you need its
capabilities. For English-language text work,
LOGIC-LINE 1 is only $90. Add numeric
manipulation for an additional $35, and you
have LOGIC-LINE 2 for $125. Add multiple-
language capability for another $25 and you
have LOGIC-LINE 3 for $150. The products
are not copy protected and may be returned
within thirty days for replacement or refund.
Upgrades from one LOGIC-LINE product to
another are the difference in price, plus a $5
handling fee on all orders.

You're going to hear much of Thunderstone
in the months to come. You're also going to
hear howling, since we seem to have had the
same general effect on the Al Establishment
as a full moon on a werewolf. Alas, our brand
of straight talk does set the soft sciences and
pseudointelligencia to shrieking in the night.
But what can we say, except that the emperor
is stark naked and should stop all that pranc-
ing around.

What’s beyond Thunderstone? Probably 3-
dimensional pattern recognition and pack-
aged logical cloning of great thinkers.

" Inthe mean time, we trust you will be most
satisfied to experience LOGIC-LINE, from
Thunderstone.

Please send me the following:

LOGIC-LINE 1, the text-only version: $90

LOGIC-LINE 2, for text and numeric work: $125

LOGIC-LINE 3, for text/numeric/multi-lingual work: $150

The LOGIC-LINE disk tutorial for $20.

COMPREHENSION™ an expe t system for diagnosing and

remedying problem-analysis/information-skills weakness: $50

[0 ASSIMILATION a CAl program which teaches problem analysis
and accelerated learning techniques: $75 o .

US residents should include $5 for handling and shlfpmg, while

isn}ernaltiontal orders should include $25. Ohio residents please include

% sales tax. .

O
0
0
a
0

— Total amount enclosed/authorized.
[ My check is enclosed.
[ Please bill my [ VISA/ (] MASTERCARD.

Card number

Expires Signature

Date Print your name.

Title Phone

Company

Streel address

City Sae Zzip

THUNDERSTNE .

Lightningsmiths of the
New Al Establishment

PO. Box 839 e Chesterland, OH 44026
Call 216/449-6104 for more Information, or

800/621-5839 (800/972-5855 in lllinois) to order.

Ford, Foxboro, General Electric, Hamilton-Avnet, Hewlett-Packard, Informatics, Institute of Gas Technology, Lawrence Livermore Labs,

*January 14, 1986, page 140. Copyright © 1986 by Thunderstone. LOGIC-LINE 1;* LOGIC-LINE 2 LOGIC-LINE 3™ COMPREHENSION™ and ASSIMILATION™ are trademarks of Thunderstone, adivision of
Expansion Programs International, and 1equire a 128K IBM PC or compatible with at least one diskette drive and run under MS/DOS 2.1 and up.
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ONE SIMPLE QUESTION
CAN MAKE YOUR PC CLONE
A GOOD INVESTMENT. . .

Is the power supply a FORTRON®?

Your PC represents a substantial investment, it does not
make sense to risk costly downtime or system failure due to
the use of a so called “"BARGAIN"" power supply.

At Fortron we insist on quality and reliability that is what
earned us a full U.L. rating, and why we feel confidence in
offering our warranty, as well as technical support.

Invest in the best and you will be delighted at how little it
cost to be powered by FORTRON®

PROFITABLE DISCOUNT PRICES
FOR DEALERS & SYSTEM
INTEGRATORS AVAILABLE!

FC 5192
PC AT (200W/)
$189.00

PC XT

SIDE SWITCH PC XT

150W MAX. REAR SWITCH (130w}
$129.00 $109.00

o U.L. recognized. file #E-101115(s)

® Meet Eurepean safety spec.

® 115/230 AC convertible

® Low noise DC fan

* Good for up-grading PC or
replacement to original PC
power supply.

® OVPF, OCP short circuit protection

* [BM® standard pin-out or Faraday
Type pin-out selectable

® 100% 24 hrs burn-in, 100% pre-
shipping test. One full year
warranty.

* Meet FCC class B.

PEFORTRON  ORDERS ONLY: {800) 821-9771
3225 SELDON CT. IN CALIF.: [415] 490-8171
FREMONT, CA 94538 TELEX: 559291 FORTRON U.D.

Inquiry 143 for End-Users.
Inquiry 144 for DEALERS ONLY.
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is straightforward and carefully avoids algorithms that are
dependent upon the character code being used. Charac-
ter packing, string concatenation, and character-to-number
conversion techniques are demonstrated.

A short chapter on machine 1/O discusses keyboard and
display communications so that the reader can evaluate
a sample program that simulates a four-function calcula-
tor. Disk 1/O is discussed in an elementary manner that
includes sample assembly language program code. Inter-
rupts are briefly mentioned as a useful tool in doing I/O.

A discussion of multiple-precision arithmetic is not pos-
sible because neither of the virtual machine models of-
fers a carry or overflow flag. This is the only major omis-
sion | found.

I had to complete this review without spending a lot of
time with an executable copy of the assemblers and
emulators. Because a disk with simulator and assembly
language programs in Pascal for the IBM PC (for an addi-
tional $24.95; ISBN 0-13-486432-8) arrived at the last
minute, | did take a little time for a cursory examination.

| could not resist adapting the one-address assembler
to my Turbo Pascal compiler's syntax to learn what must
be done to get the software running. | had to change a
few conflicting keywords and remove the only GOTO state-
ment used. Instructions on how to prepare the source for
compilation is given in the appendix and involves merging
text files. Though | was largely successful, the assembler
recognized mnemonics but not pseudo op codes. | may
have induced this problem by making keyword changes.
| was rewarded with a compiled program that occupied
about 2 5K bytes. Although I have not tried the other three
programs, | am reasonably confident that my compiler will
ccmpile them also. | do, however, have reservations about
assembling large examples, as the assembler may demand
more dynamic storage than Turbo Pascal can provide.

SUMMARY

The author clearly explains assembly language program-
ming using basic instruction types. The virtual machine
models use simplified yet capable and realistic instruc-
tion sets to confirm that many instructions go unused
because they are seldom needed. The instruction count
reduction also allows the reader more time for learning
programming techniques by requiring less time to learn
how they operate. Although he does not address inter-
rupts or hardware details, | still recommend that the book
be considered for use in engineering courses where as-
sembly language programming is taught.

This book provides more than just an explanation of
assembly language programming: It offers an introduc-
tory glimpse of more advanced programming challenges.
Gust introduces programming functions such as variable
storage allocation and describes simple aspects of code
generator optimization. ®

Larry G. Clark (8103 Thornewood Dr., Hixson, TN 37343) works
as an electrical systems engineer and teaches after hours at Chattanooga
State College. His interests include computer language development,
control applications, and robotics.



Powerful MS-DOS Software.

For the IBM@-PC, XT, AT & others with generic MS-DOS/PC-DOS 2.0 or higher.

UTAH

COBOL

Whether student, teacher or professional programmer,
this is the one you've heard so much about.

O It'seasyto use. Compiles 5000 statements on a 128K

machine.

170 clear error messages, i.e. DATA-NAME IS

MISSING OR MISSPELLED.

Distribute your object code programs royalty free.

Small object code programs conserve disk space.

Fast compile times to increase programmer pro-

ductivity. Over 25 times faster than one compiler

costing $995!

You get a diskette and 213-page manual with lots of

examples and 16 complete COBOL source code

programs. $39.95.

Also available: COBOL Application Packages, Book 1 $9.95.

UTAH

PASCAL

14-digit precision, BCD math, no round-off errors

with decimal arithmetic for business and floating point +63
— 64 for scientific.

Averynice TRACE style debugging.

Arrays up to 8 dimensions and 64K strings.

External procedures and functions with dynamic
auto-loading.

One-step compile, no assembly or link required.

You get a 132-page manual and diskette. $39.95

UTAH

PILOT

[J Perfect for industrial training, office training, drill
and testing, virtually all programmed instruction, word
puzzle games, and data entry facilitated by prompts.

0O John Starkweather, Ph.D., the inventor of the PILOT
language, has added a built-in full-screen text editor,
and much more.

O Meets all PILOT-73 standards for full compatibility with
older versions.

O You get adiskette, 125-page manual and ten useful
sample programs. $39.95.

ooo 0O

a

O

OO0 Ooo

Also still available for 8-bit machines with CP/M® is our world famous
Nevada Software Series used by 50,000 customers in 40 countries.
These include Nevada COBOL, Nevada FORTRAN, Nevada PASCAL,
Nevada PILOT, Nevada BASIC and Nevada EDIT. $39.95 each.
Satisfaction guaranteed. If for any reason you're not completely
satisfied, just return the package within 15 days in good condition, and
we'llrefund your money.

IBM is a registered trademark of International Business Machines Corp.
CPIM is aregistered trademark of Digital Research. MS is a trademark
of Microsoft Corp. © 1985 Ellis Computing, Inc.

inquiry 130

Only 399 5 Each!

UTAH

FORTRAN

FORTRAN IV based upon ANSI-66 standards.
Very fast compile times and easy to use.

IF .. THEN .. ELSE constructs.

Chaining with blank and named common.

Copy statement.

ENCODE and DECODE.

Free-format input and output.

A very nice TRACE style debugging.

150 English language error messages.

You get a diskette, and 223-page manual. $39.95

O000ODOOoooooo

UTAH

EDIT

O Acharacter-oriented full-screen video display text
editor designed specifically to create COBOL,
FORTRAN and PASCAL programs.

[0 Only requires 15K disk space so it can fit on the
samedisk as your compilers.

[0 Completely customizable tab stops, default file
type, keyboard control key layout and CRT by menu
selection.

[0 Diskette comes with easy to read 58-page manual. $39.95.

UTAH

BASIC

This interpreter has a built-in full-screen editor.
Single- and Multi-line user definable functions.
BCD Math- no round-off errors.

Full Matrix operations.

Youget220-page manual and diskette. $39.95.

Handling/Shipping: No shipping charge within US. Overseas
add $10 for first package, $5 each additional. Checks must be
in US Dollars, drawn on a US bank.

Utah Software requires 128K RAM and PC-DOS or MS-DOS 2.0 or higher.

ooooo

HOW TO ORDER. Send check or money order to Ellis Computing, Inc.
with VISA or MASTERCARD order by phone. Sorry no COD's.

Ellis Computing, Inc.

5655 Riggins Court, Suite 10

Reno, Nevada 89502

Phone (702) 827-3030
SINCE 1977 (o
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E-VENT

QU-EUE

July 1986

NETWORKING IBM PERSONAL
COMPUTERS AND COMPATI-
BLES. Dallas, TX. and Salt
Lake City, UT. Center for
Advanced Professional
Education. 1820 East Garry
St., Suite 110, Santa Ana,
CA 92705, (714) 261-0240.
July

ROCKY MOUNTAIN INSTITUTE
OF SOFTWARE ENGINEERING
1986 SUMMER PROGRAM,
Boulder, CO. rMise, PO. Box
3521, Boulder, CO 80303,
(303) 499-4782. July

UNDERSTANDING AND USING
THE IBM PC XT & PC AT,
various sites throughout the
US. The American Institute
Inc., Carnegie Building, 55
Main St., Madison, NJ
07940. (800) 822-2473; in
New Jersey. (201) 966-1134.
July

SUMMER INSTITUTE IN COM-
PUTER SCIENCE, Tyngsboro,
MA. Wang Institute of
Graduate Studies, Tyng Rd..
‘Tyngsboro, MA 01879, (617)
649-9731. July—August

TELECOM PACIFIC '86:; ASIAN
REALITIES FOR USERS AND
SERVICE PROVIDERS, Hong
Kong. Pacific Telecom-
munications Council, 1110
University Ave., Suite 308,
Honolulu, HI 96826, (808)
941-3789. July 3-4

AUSGRAPH 86: INTERNA-
TIONAL COMPUTER GRAPHICS
CONFERENCE & EXHIBITION,
Sydney, Australia. Ausgraph
86 Secretariat, PO. Box 29,
Parkville, Victoria 3052,
Australia, telephone: (03)
387 9955; Telex: AA 33761.
July 7-11

SIMULATION TECHNIQUES FOR
PERSONAL COMPUTERS,
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Washington, DC. Continuing
Engineering Education Pro-
gram. George Washington
University, Washington, DC
20052, (800) 424-9773; in
DC. (202) 676-6106; in
Canada, (800) 535-4567.
July 7-11

PC ExPo, Jacob K. Javits
Convention Center, New
York, NY. PC Expo, 333
Sylvan Ave.. Englewood
Cliffs, N] 07632, (201)
569-8542. July 9-11

CRITERIA FOR NEW PRODUCT
Success, Madison, WI.
Gregg Johnson, Department
of Engineering Professional
Development, University of
Wisconsin-Madison, 432
North Lake St.. Madison. WI
53706, (800) 262-6243; in
Wisconsin, (800) 362-3020.
July 10~11

DBASE Ill BY ADAM GREEN,
Seattle, WA. Software In-
stitute of America Inc., 8
Windsor St. Andover, MA
01810. (617) 470-3880.

July 14-17

THE STEPS CONFERENCE:
SOFTWARE TRENDS FOR EX-
ECUTIVE PLANNING AND
STRATEGY, Boston, MA. Soft-
ware Institute of America
Inc.. 8 Windsor St., Andover,
MA 01810. (617) 470-3880.
July 14-17

GOVERNMENT COMPUTER
Expo86. Sheraton Washing-
ton Hotel, Washington, DC.
Government Computer
Expo86, 1620 Elton Rd.,
Silver Spring, MD 20903,
(301) 445-4400. July 14-18

DESIGNING EFFECTIVE
MANUALS: STANDARDS AND
PROCEDURES/GRAPHICS. New
York, NY. Comtech Services
Inc.. 133 South Van Gordon
St.. Suite 206, Denver, CO
80228, (303) 986-9534.

July 14-18

BUYING AND SELLING RIGHTS
TO SOFTWARE, HARDWARE,
AND SERVICES, Anaheim, CA.
DataTech Institute, Lakeview
Plaza, PO. Box 2429, Clifton.
NJ 07015, (201) 478-5400.
July 15

1986 ASME INTERNATIONAL
COMPUTERS IN ENGINEERING
CONFERENCE AND EXHIBI-
TION, Hyatt Regency Hotel,
Chicago. IL. American Soci-
ety of Mechanical Engineers,
345 East 47th St. New York,
NY 10017, (212) 705-7788.
July 20-24

INTRODUCTION TO LOCAL
AREA NETWORKS, Washing-
ton, DC. Chip Blouin, Con-
tinuing Engineering Educa-
tion, George Washington
University, Washington, DC
20052, (800) 424-9773; in
DC. (202) 676-6106; in
Canada, (800) 535-4567.
July 21-22

HANDS-ON TROUBLESHOOT-
ING, Washington, DC. The
American [nstitute Inc.,
Carnegie Building. 55 Main
St.. Madison, Nj 07940, (201)
966-1134. July 21-23

SYMSAC '86: THE 1986
ACM-SIGSAM SYMPOSIUM
ON SYMBOLIC AND ALGE-
BRAIC COMPUTATION, Univer-
sity of Waterloo, Ontario,

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue. we need to know about them at least four months in advance. Send
information about computer conferences. seminars, workshops, and courses
to BYTE, Event Queue, One Phoenix Mill Lane, Peterborough, NH 03458.

Canada. Prof. Richard
Fateman, EECS Dept.. 573
Evans Hall, University of
California, Berkeley. CA
94720, (415) 642-1879.
July 21-23

FOURTH INTERNATIONAL CON-
FERENCE: THE FUTURE OF
OPTICAL MEMORY TECH-
NOLOGY, Hyatt on Union
Square, San Francisco, CA.
Technology Opportunity
Conference, PO. Box 14817,
San Francisco, CA 94114-0817,
(415) 626-1133. July 22-24

MICROCOMPUTER-BASED
COMPUTER-AIDED DESIGN
DRAFTING, Worcester, MA.
Kathy Shaw, Office of Con-
tinuing Education, Higgins
House, Worcester Poly-
technic Institute, Worcester,
MA 01609, (617) 793-5517.
July 24-25

PERSONAL COMPUTER INTER-
FACING FOR SCIENTIFIC IN-
STRUMENT AUTOMATION,
Blacksburg, VA. Dr. Linda
Leffel, CE.C.. Virginia Poly-
technic Institute and State
University, Blacksburg. VA
24061, (703) 961-4848.

July 24-26

SCSC '86: 1986 SUMMER
COMPUTER SIMULATION CON-
FERENCE, MGM Grand Hotel,
Reno, NV. The Society for
Computer Simulation, PO.
Box 17900, San Diego, CA
92117, (619) 277-3888.

July 28-30

TEACHING COMPUTERS AND
THE HUMANITIES COURSES,
Poughkeepsie, NY. Elle Gohl,
Workshop Coordinator.
Department of Computer
Science, Box 252, Vassar
College. Poughkeepsie, NY
12601, (914) 452-7000. ext.
2430. July 31-August 2 m



IR THEASTERN
' TURBO 286

Shelton, Connecticut 06484

Al LAST, A i e )
A ABETTER

’&’/f//////l m

PRICE! T

m RUNS ALL MAJOR m AT STYLE KEYBOARD
SOFTWARE WRITTEN FOR = 200 WATT POWER SUPPLY.
THE IBM PC;" AT,” m 8 EXPANSION SLOTS

AND COMPATIBLES. = VS DOS 371" USERS MANUAL
a 8 MHZ SYSTEM UNIT AND 2 YEAR LIMITED
(B MHZ SYSTEM UNIT WARRANTY INCLUDED.
m 640 KB MOTHERBOARD ™ E,XVR%E’LEEFL“";%S’R/T\ND ONE
INSTALLED AND TESTED.

B CLOCK/CALENDAR WITH

m 1.2 MB AND 360KB
FLOPPY DISK DRVE COMEINED FLOPPY/HARD
[PRODUCED BY MAJOR INDUSTRY ™
MANUFACTURERS) DRIVE CONTROLLER CARD
CALL TOLL FREE
OVER 30% FASTER 1-800-382-2242
THAN THE IBM PC-AT™ CONNECTICUT ORDERS
CALL 203-929-8522

$1945.00 .o
SIVIPLY THEBEST

Northeastern Software Turbo 286 is a trademark of Northeastern Software.
IBM PC, AT are trademarks of IBM Corporation.

WITH PURCHASE RECEIVE AN ADDITIONAL 2% DISCOUNT ON ANYTHING ELSE WE SELL FOR A FULL YEAR.
Inquiry 262




Simply put: THE " highest quality and
best value in computer products anywhere.

THE™ commitment to our
i customers is compatibility,
i quality, value,
service and support

THE ™ backs
every product with a

45 DAY

MONEY BACK
GUARANTEE

and a

FULL 1 YEAR
2 PARTS AND LABOR
WARRANTY

THE™MULTI 384

This multi-function card features
0-384Kmemory, a parallel printer port,
a serial port for communications,

a clocl/calendar with battery backup,
and a software bonus that includes
RAMdisk and other utilities. Retail $155.00

$72.00*

Special Wholesale Price

THE ™ COLOR CARD

100% compatible with the IBM™ colorcard
with display modes of 80x25 alphanumeric
and 320x200 graphic Retail Price $105.00

~i2 $60.00*
THE ™ 576K MEMORY +

Supports 0-576K of available memoty and is
compatible with all IBM™ PC's. retail Price $66.00

-2 $37,00*
THE ™ PRINTERFACE

Supports all text and graphics features
and is fully compatible with third party
software. Retail Price $29.00

Special
Wholesale

# $18.50%*

*AN Items Subject to Availability—Memb
8% Over Wholesale Prices Plus Shipping

THE " MODEMS

100% Hayes compatible

THE 1200 COM EXTERNAL

This self-testing 1200 BPS modem comes
with auto answer,auto dial, autoredialand
a built-in speaker. Retail Price $275.00

THE™ 1200 COM INTERNAL
Features auto answer, dial and redial, with
a built-in speaker, RS 232-C serial port
and PC Talk III. Retail Price $255.00°

$119.00*

THE ™ 2400 COM EXTERNAL

Eight times the speed of a 300 BPS unit
makes this 2400 Baud modem truly
affordable, and we've made it truly
compatible. With auto answer, auto dial,
auto redial, and a built-in speaker with
volume control. Retail Price $519.00

=28§277.00%

Special
Wholesale
Price

%2$129.00*

THE ™ H720 MONO

This monochrome graphics card with
printer port features 100% IBM™and
Hercules™ compatibility, at a fraction of
their prices. Retail Price $155.00

'$73.00*

Special
Wholesale
Price

Clone of
Hercules
Graphics Card

THE™ 20MB HARD DISK

Featuring a 20MB half height

IBM™PC compatible internal disk drive,
controller card, connecting cables and
installation manual. Retail Price $675.00°

Special
Wholesale
Price

$395.00*

THE ™MULTI 1/0

Feature for feature, THE™ matches

the AST™1/O+and comes up a winner,
with serial/parallel and game ports
standard, (a second serial port
optional), a clock/calendar, RAMdisk
and print spooler. Retail Price $110.00

$60.00*

Special
Wholesale
Price

THE™ 2MB RAM

This Intel™ spec board will give youupto
2MB'’s of expanded memory. Enough to
run memory intensive software such as
Framework, Symphony and Microsoft™
Windows. Retail Price $225.00

$129.00%

THE ™" EGA PLUS

With 256K and parallel port is ideal for
high resolution graphics display of
Microsoft Windows, ™ AutoCAD, ™ and
other graphic software. IBM™ EGA
compatible. Retail Price $485.00

$240.00*

Special
Wholesale
Price

Special
Wholesale
Price

= Thompson, Harriman and Edwards Computer



| Thompson, Harriman and Edwards
Computer Products Company Ltd.

THE™PC + COMPUTER ‘ =

business, profoccional ané personal THE MOST INCREDIBI.E
software written for the IBI'\/I"“PC,. It yviII :
Sbity 10 switch 16 on 8 megepiert cock | 1 UI.IMITED TINE OPFER IN‘

rate, enabling you to run your software

iemhbisii R | COMPUTER HISTORY, ER
also comes standard with an "AT" style - o
keyboard, correcting the inefficiencies - ‘ ¢

eTbonn, BHOK aread o e e THE ™ and pc NETWORK/

board will allow you to run memory
intensive programs such as Lotus 1-2-3,
DBaselll and Framework without adding
extra memory cards. Plenty of power,
with a 135 Watt source and

lots of room for expansion

with 8 card slots is also
standard. Base unit
includes: 640K RAM,
Computer with

One 360K 5%4" Floppy
Drive, Dual Turbo Clock
Speed, 8 Expansion
Slots, 135 Watt Power
Supply, "AT" Style
Keyboard, Full

1 Year Warranty
and 45 Day
Money Back
Guarantee!

Retail Price $829.00

Special
Wholesale
Price

$469.09..
All THE
products

in this
special
sale

are

offered
thru

PC Network

*RIf prices in this ad are wholesale—PC Network
Members pay wholesale + 8% and shipping.

CALL TOLL FREE B3N6

(800) 621-SAVE

In Illmms (312) 280-0002 i TM:—Rc!lstered'ltademuktol‘mM/AS‘!‘Rmrch/.MlmwﬂIH;rcdalﬂms‘

Dealer Inquiries Call THE ™at (312) 642-9626
PrOduCtS Company Ltd 319 West Ontario Street, Chicago, lllinois 60610



_ B mENETWORK oo i o

BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
AND GET 14-30 DAY SOFTWARE RENTALS"...

Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE I/ & MACINTOSH GAMES & EDUCATIUNAL SOFTWARE FOR YOUR IBM
(Plesse add S1 shipping and handling for each titie ordered from below.) (Please add $1 shipping and handling for each title ordered from below.}
Wholesale Wholesale | | Aty 10 to PC DOS Vol | & I or BASIC oo Pinfocom Deadline or Suspended oy

Arrays Home Acguumanl-Mac Only SGS.OO. Miles Computing Mac Attack-Mac Only 22.00. Bluebush Chess (Your Toughest Opponent) 34.00'  Microsoft Flight Simulator 27.00°

Bluschip. GaronMlionaie T yeoon 875 pengun Grapics tageen 2250'|| Buechip ionare/0i Baron or frcoon 1875 Mouse Systems PC Pam—Tunyour PG 5995

/ 3 enguin Graphics Magician g Broderbund Lode Aunner 17.25° '

Broderbund Lode Runner 17.25°  Penguln Pensate/Xyphus/Transylv ania-Mac Only 20.00" CBS Goren Bridge Made Easy 40.00° Sc;’:::"c:}:cigﬁ,xaacsllely%f:e 19.75%

Broderbund Choplifter 17.00°  Professional Software Trivia Fever 19.00% CBS Mastering the SAT 50.00°  Slerra On-Line Crossfire 18.00°

Broderbund Print Shop 24.75"  Pryority Software Forbidden Ouest 21.00° CDEX Training for Wordstar 7.25'  Slerra On-Line Kings Quest Il 2475

et e e HE S, Rix || Sompunenehe el P commany 28387 S50 Mo EATD

CBS Murder bgy the Dozen 2097 Simon & Sehuster Typing Totor i 28.25° ?)a"'.:“" Q”""’f ';Steg’ M,‘,J'd — §}'33 ’s"'g"“",,’, ﬁ;“"a”:‘ Zui;, K,:"de,; °°D” b Didd .

e 2 avidson Speed Reader .00° tory Machine, Face Maker. Hey Diddle. Diddle,
CBS Goren Bridge Made Easy 45.00'  Sir-Tech Wizardry 17.25 Hayden S n 24.00°
X yden Sargon X Rhymes & Riddles
gnuln'erpol;l TheHN:;S lzoam g?gg. glr Tech 'fvmggﬂ /31’ Dlam;ﬂds o Rescue Raiders 19 97 Indlvidual Professor DOS 29.75' p-Spinnaker Delta Drawing orMostAmazingThing  20.75°
D::[g:g: szﬁdBlail er 2]~50_ s::u:g:z Fl/gh[l Slf:ﬁ:la ’;’[Da 27 25 Indlvldualz The Instructor 24.50°  subloglc Night Mission Pinball 19.25*
er e 4 4 Infocom Zork ! or Witness 19.75° 3

Davldson Word Attack! 21.50* p-Spinnaker Ajphabet Zoo. Face Maker, 1525+ || ™ O —— Virtual Comblnatics Micro Cookbook 21.00

1st Byte Smooth Talker-Mac Only 44.00° Kinder Comp. Hey Diddle Diddle BUSINESS SOFTWARE FOR YOUR IBM

Hayden DaVinci-House/Interiors/.andscapes 23.00° Rhymes & Riddles. Story Machine (Please add $2.50 shipping and handling for each title ordered from below.)

Hayden Sargon i 4.75' P-Spinnaker Most Amazing Thing/Delta Drawing ~ 20.77* 50 shipping 9 "

Infocom Deadline or Suspended 24.00° p-Spinnaker Delta Drawing 20.75" || p-Ashton-Tate DBase lil or Framework I1 $365.00°  MicroPro Wordstar 2000 + 262.50*

Infocom Enchanter, Planetfall, 19.75°  T/Maker Click Art-Mac Only 25.00 Borland Turbo Pascal . MicroRIm ABase 5000 285.00
Cutthroats, Witness or Zork | Warner Desk Organizer 65.00° Borland SideKick (Prolected) 24.50°  Microsoft C Complier 205.00°

Infocom Hitchhiker's Guide or Seastalker 19.75*  Videx Fun Pack-Aac Only 19.25* Borland SuperKey 29.75°  Microsoft Word—Latest Version 3.0 197.50°

Infocom Suspect, Sorcerer. Intidel. Zork Il or Il 21.75*  Videx Mac Checkers & Reversal 25.17* BPI G/.,A/Ror AIP 262.00°  Microsoft Multiplan 101.00°

Layered Front Desk-Mac Only 5.00°  Virtual Combinatlcs Micro Cookbook 17.50° BP! Personal Accounting 43.75°  Microsott Mouse 107.00°

Mirage Concepts Trivia 21.00* Breakthrough Timeling 203,00° Monogram Dollars & Sense 85.00°

PpCentral Polnt Copy ! PC 20.00° p-Multimate Mullimate (Latest Version) 180.00*
BUSINESS SOFTWARE FOR YOUR APPLE // & MACINTOSH gfr;lcelpéua' lns:ub";rl‘s Desk Organizer ;;-gg‘ 'g’"ﬂﬂs fofon L,’;l//lo"ess f-’ zgggg'
1 il ) gital Researcl .0g0 .00° pen Systems ales ea.! *

(Please add $2.50 shipping and handlingfor each tille ordered from below.) Digltal Research Gem Deskiop 25.00° AR INV G/ A/P Team Mgr.

»Apple Apple Works $160.00' MECA Managing Your Money $87.50° Digltal Research Gem Draw 1|7.00: Power Base Power Base 200.00°
Assimilation Processitac Memory Disk 17.75'B-Microsolt. Word. Fie Muliian for Maciniosh 9750 | Enertronjcs Prergraphics 14300, Deal Wor "j,’g;’;f"z ARLorl oS I ea350.00;
Borland Internatlonal TurboPascal or SideKick 37.50* Microsoft Excellor Macintosh 197.500" 00" 5=
BPI GL, AP, AR, PR or INV 190.00° Microsoft Basic/or Macintosh 75,004 || > Harvard Harvarc)feojectMansger 175.00°  Ryan McFarland AM COBOL (Dev. System)  520.00"
Broderbund Bank Streel Writer 35.25' Microsoft Charl for Maciniosh B2 | T e e 0 Emuistor 2500 Samna Bord 1 | s
Central Point Copy !l Plus or Copy Il Mac 16.25' Monogram Doliars & Sense for Apple I! 55.00°| | ) juman Edge Management Edge or Mind Prober 24.00° pSatellite Software Word Perfect 180.00°
Funk Software Sideways 2650°  Monogram Doliars & Sense for Macintosh 63.001 ™ |nfocom Cormerstone 65.00°  Softcraft Fancy Fonts 125.00*
Fueof Macasm £0.00, Duesta gﬁgfv'j’éﬁgﬁ"gf,ff Begs'sizi 200000 Liteiree volkswriter 11 126.50°  Software Group Enable 283.00°

et “en.] | PLotus Development Lotus 1-2-3 262.00°  Software Publishing PFS:File. Write,Graph 68.00°
Harvard Mac Manager 29.95° Senslble Software Sensible Speller IV 67.50 MDBS Knowledgeman2 229.00°  Software Publishing PFS Report 9.50°
Hurnan Edge Mind Prober 21.00* Softcraft Fancy Fonls 109.00* $ Yoo h =
Human Edge Sales Edge 21.00° Softech Microsystems UCSD Pascal az.00°|| MicroPro Wordstar 2000 20300 Sorchm Supercaicil Josne,
Human Edge Communication Edge 98.00 Software Publishing PFS: File, Wite. or Graph 61 00 anaro y i
pLiving Videotext ThinkTank-Mac Too! 65.00° Stoneware D8 Master-Mac Too! HARDWARE FOR YOUR IBM
Fil h .00* Telos Filevision for Mac 8500'
talniSteasttiieshieciony e e CL 0% (Please add shipping and handling charges found In itallcs next to price.)
HARDWARE FOR YOUR APPLE // & MACINTOSH DISK DRIVES MOODEMS
(Pleaseaddshipping and handling charges found in ltalics next 1o price.) Wholesale Wholesale
I0mega Bernoulli Box $2,100.00° (45.36) Hayes Smartmodem 12008 $305.00° (250)
DISK uHIVES MODEMS Dual 10MB Drives with New Smartcom 1t VT100 Emulator
Wholesale Wholesale:. || p-PCHNetwork 10MB Internal 1:2Height 340.00° (7 34) Hayes Smartmodem 12008 Alone ~ 265.00°  (2.50)
pple MAC 800KB External Drive 349.95* (7.50) Hayes Micromodem lle wiSmartcom $125,00°  (2.50) Autoboot Drive: New lower price Prom 225.00°  (250)
bHa a 800KB Double Sided Mac Drive 215.00*  (4.64) Novatlon Apple Catll 174.45*  (350) PC Network 10MB Tape Backup 395.00° (6.34) PTHE™ Internal 12008PS Modem 119.00°  (2.50)
10mega Macnouili 5MB Removable 1,250.00° (27.00) Prometheus 1200 A 225.00° (600) Sameunit used in Compaq’s DeskPro! Lowest Cost Hayes Compatible w/FREE PC Talk Il
Drive for Macintosh e LOWl rfasf ;200 tzaudf;(l%m/ A/Lod:m z’g;g%ﬂe ”’ ) PC Network AT 42MB Internal 1,050.00° (24.95)
1Omega 20MB Macnoulli 2,150.00° 4) PrometheusPromodem lacPact -00° Hard Disk, 35MS Access Time—Comes Complete
Micro Sci A2 143KB Drive 150.00°  (500) Prentice PopcomMacPack 21900° (250} || pC Network 20MB Tape Backup  495.00° pno.eg) VIDEO CARDS
s ike S%;I:eysc?::;o . T, 1200Baud Modem, Cable, Straightalk Half Height Internal with Conlroller Hercules Color Card wiParallel ot $126.00°  (250)
" i00° PPC Network HalfHeight DS:0D Drives 85.00°  (1.27) W-Hercules Monochrome Graphics Card 259.00° (250
'Paﬂ;‘;"[,xzcs%gfs Gar o L) ACCESSORIES »Tandon TM 100-2 Full Height 120.00° (220) Paradise Modular Graphics Card  219.00° (250
»Paradise Mac 20MB Hard Dave 74500 (1609, Apple Macintosh Carrying Case $69.00° (1.4, 0S/0D Drves Persysl BOBCaH UkrahightiesColor 208,00,  |(2.50)
Hard Dnve Subsystem Apple Macintosh Security Kit 2900°  (1.50)||DTHE " 20MB Internat 1.2 Height  395.00°  (9.4) Quadram Quad EGA + Enhanced  323.00°  (250)

»PC Network, 140K External Drive 95.00° (2.50) Curlls Ruby Surge Profector 39.00°  (1.50) Autoboot Drive: by Seagate or Microscience T - 20000 (250)

for Apple Hayes Mach iii Joystick 2650°  (1.50) ’

»PC i —— Applelle  95.00°  (205)  wiFire Bulton for fle d MULTIFUNCTION CARDS ’T}Iz"."ﬁi%ﬂfnﬁg"’ﬁ,’o‘;‘;’glapmcs 79000 (2.50)
Tecmar 5MBRemovableDriveforMAC 999.00° (2156) Kensington Dust Cover for MAC 7.50°  (1.50) Apparet AT Ram Expansion Card ~ $139.00°  (2.50) with paraliel port, 100% Hercules Compatible!

Tecmar 10 MB MAC Drive 999.00° (2156)  or ImageWriter AST SixPakPremium “2MB Mulli/OK 315.00*  (2.50) B>THE " Color Card 60.00° (250
Kensington Staiter Pack 49.00°  (300)|| PAST SixPakPius “with 64K 139.00° (2.50) 100% 1BM Compatible!
BOARDS AND BUFFERS Kensington Surge Protector 2950 (250)|| AST” wOPWSH™ 120.00° (2501
. ! ’ Kensington System Saver Fan 5697 (1.50)|| AST* Advantage for AT 325.00°  (250) ACCESSORIES
CIST A::’y"—"—f 52"7” C'ZC:‘, 185.00°  (2.50) pKoala Macvision 150.00° (300 || Everex Magic Card 64K 160.00°  (2.50) P>Brand Name DS/DD Diskettes $8.95°  (1.00)
MI‘C"’S’:‘ DU’E"’I’,“’"G" Carcylie 24367"  (250)  Koala Koatapad Touch Tablet 78.00' (150)|| Quadram Goid Card 340.00° (250) . Guaranteedfor Lie! Not Generic!
Grolok Dump L X 55.00°  (250) MgR Sup-A-Mod RF Modulation 44.00°  (1.50) 364K Multifunction/Color Card w/0K POSMOIBLIKIRere, s"eh"?' e
Orange Micro Grappler + 66.00°  (250) pc Network Cooling Fan with Surge  25.00° (250) || Tecmar Captain Multi Card w/OK ~ 146.00°  (2.50) drkagad 0 i o'ceves andlabels
Orange Micro Seaf Grappler §6.00"  (250) pyotector & Dual Outlets BTHE *576K Plus Memory Board w 0K 37.00°  (2.50) »Pciﬁmlrie%m/:gsmen/ BOWatt  79.00°  (500)
gc Ne'worzwzc{g%c:d Intert 3500° (250) p Network SSDDDiskelles (B0x0f10) 7.95'  (1.00) || BTHE “Multi 384 A functional clone  72.00°  (250) "~ jgyt.pe poner Supply—Gives your PC the same
uadram e raphics Interface  6200°  (250) pc Network Macintosh Diskelles 15.95°  (1.50) of ASTS *SixPakPlus ~ Capacily as an X1 Good foradd in Tape Drives
Quadram E RAM-80 88.00° (250 Includes Free Flip & File Case Includes up to 384K of expansion memory. without need lor a piggyback unit) and large
Quadram Multicore-1 Parallel 140.00° (2 50, [ P1ggyt ) g
1 SerialtClock Expandable o 256K : ) These Diskettes are Guaranteed for Lile! No Generics! 1 senial. 1 parallel. 1 game port, capacily disk drives.
™ dena ocTh :gan Iabke to 2561 | Sony Mac Diskelles (Box of 10) 19.00°  (1.50 a clock/calendar and 3 soltware standard. SMAPCDocumale KeyboardTemplates 9.99'ea,  (100)
Uriderware Thgndercicy 10400°  (250)  thunderware Thunderscan 155.00°  (335) || THE™ Mult 10 Plus il Clone 60.00' (250) for Lotus/DBase/Muttimate and others
Titan Technologles Acceleralor ile 207.35 (448) Ser/Par/Game/Clock standard
(Al Memory Chips Guaranteed for Life!) Wholesale Wholesale Wholesale
Wholesale ,Amdek Video300G CompositeGreen $110.00*  (3.00) Apple Macintosh Base System ALL P COMPAQ Hard Disk Pontable $1,835.00° _ (43.18)
> 4K Memory Upgrade Kits (9 Chips) $9.00* (7 oo) Amdek Video 300A Composite Amber 120.00*  (300)| AT&T 6300 PC CPU2126K $1,575.00* (34.02) 20MB Hard Disk/1 Floppy/256K
Quantity Discounts Available! ' Amdek Video 310A IBM Type Amber 130.00°  (3.00) 2 Floppy/1 Serial/1 Paraliel/Green Monitor P IBMPCBase Syslem2SDD-FDC/256K 1,159.00° (25 03)

» 64K Dynamic Ram Chips (Each) 100" (1.00)}Amdek Color 600NEWIHighResRGB 36500  (768)| ATAT 7300 Unix PC 3,699.00° (79.90) WIBM PC Professional Hard Disk 1,499.00° (32.36)

»-256% Dynamlic Ram Chips (Each) 290°  (100)* Amdek Color 722 Enhanced Graphics 424.00°  (9.16) 10MB Hard Disk/! Floppy/512K | M F’C/*}Tsfgf(se System—12MB  2,875.00* (62.10)

128K IBM AT Mother Board Chips (Each) 3.50° (100) Magnavox 12°TTL /BM Type Amber 7900 (500)| COMPAQ DeskPro wi256K 1.805.00°  (3699) gy

7 fess p— n 1 Floppy/10MB Hard Disk IBM AT Professional System CALL
NEC gé?;:gy 'ﬁf‘ﬁi’ %mggammac mn;;.r. 00° (11.34) 1.2MB Floppy/20M8 Hasd Disk/1 Ser/t Par/512K
EXTERNAL MODEMS . e i 5 5
Princeton HX-12 AGB Mornitor 399.00°  (860) PRINTERS
Anchor Signalman Express $205.00° (500 Princeton HX-12E CGAorEGAMonitor 445.00°  (961)| p.Cltizen MSP-10 NEW' §225.00"  (466) p.NEC 3530 33CPS LQ Parallel . B
Anchor Lightning 2400 309.00° (2.50) Princeton MAX-12e 132.00°  (500) 160CPS 80COLFric + Trac :NEC 3550 330PS LO S:ZE:";’:. ,(,779 3‘;;
Hayes Smartmodem 300 12500°  (500)  Works with Color or Mono Card p-Cltizen MSP-15 NEW! 315.00°  (660) pNEC 8850 55CPS 1.330.00°
Hayes Smartmodem 1200 340.00° (500} Quadram Amberchrome 12" TTL Monitor125.00*  (2.70) 160CPS/132COLFric + Trac . 1330 (26.73)

B-Hayes Smartmodem 2400 525.00° (500)  Non Glare/Slow Phosohor »Cltizen MSP-20 NEWI 350,000 (755 Okldata ML 182 New 120CPSLO  18800°  (406)
Prome\heus Promodem 1200 276.00° (6001 Taxan 630 High Res AGB Monitor 38300° (827) P P T : Model Fric/IBM Graphics & More

PU.S. Robotics Courrer 24008PS Modem 345.00° (5 00) ' 1 200CRSI80COL rcssgliac Okidata ML 192 New Sleek Design  299.00°  (6.46

& Taxan 640 H/ghesl Res (740x400) 439.00° (1069, i Y ' . el .| (6.46)

PU.S. Robotics Password 172000 (1.00) i| pCitizen MSP-25 NEW! 435.00°  (940)

- Currently Available—Works wih Persyst /i 160CPSILQ/Fric/IBM Graphics
ALL THE "MODEMS ARE 100% HAYES COMPATIBLE y 200CPS/132COL/Fric + Trac Okidata Color 20 80CPS/100+ 109.00° (218
THE * 1200 Com External 120.00+ (256 , BOBCard & the ATA&T Computer i p-Citizen Premiere 35 NEW! 360.00° (7.78) Colors/LQ/IBM Graphics & More . :
THE ~ 2400 Com Extomal 207000 (554 , Zenlth ZVM 1230AHighRes/NonGlare 81.00°  (250) 35CPS Daisywheel/132COL/Fric + Trac e
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EVERY ONCE IN A WHILE, Steve Ciarcia forsakes the construction of a hot
new device and returns to basic electronics. This month is one of those occa-
sions. Steve believes it is important to provide basic knowledge for newcomers,
and the subject for the next two months is parallel interfacing. This month's
article is primarily introductory in nature but also includes application examples
that might be of value to knowledgeable experimenters.

Jonathan Amsterdam’s Programming Project, "Build a Spreadsheet Program.”
describes four implementations of a spreadsheet program written in Modula-2.
The construction of a spreadsheet raises some interesting issues in the design
of data structures. The designer of a spreadsheet program faces two especially
difficult problems: dependency maintenance and size. These issues make for
a challenging project.

If you've ever delighted in turning excitation into intoxicate. you'll be interested
in "Anagram Solving in Pascal’ by Bob Keefer. This Programming Insight
discusses how to use a probability table to decipher anagrams. Poet John
Dryden called the practice “the torturing of one poor word ten thousand ways.”

Next. Trevor Marshall, Christopher Jones, and Sigi Kluger look at the hard-
ware and operating system of the Definicon 68020 Coprocessor in the first
part of a two-part article. BYTE readers first learned of Definicon Systems Inc.
with the introduction of the company's DSI-32 coprocessor board (August
1985 BYTE). This board plugged into an IBM PC slot and featured a National
Semiconductor 32032 microprocessor with floating-point unit. memory
management chip, and 2 56K bytes to 1 megabyte of RAM. Now, by special
arrangement with BYTE, Definicon has designed a Motorola 68020-based ver-
sion of this board, allowing 68020 hardware and software development on
the IBM PC, XT, AT. and compatibles at an affordable price. The board in-
cludes the MC68020 processor and the 68881 floating-point chip. and it will
accommodate the 68851 PMMU (paged-memory-management unit) when it
becomes available. It contains I megabyte of fast RAM.

The last feature in our lineup is related to this month's Engineer’s Toolbox
theme. In "Engineering on a Micro.” Chris Pedicini takes us on a walking tour
of Truss2. a BASIC program that helps engineers in the design of truss-type
structures.
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CIARCIAS CIRCUIT CELLAR

PARALLEL INTERFACING:

A TUTORIAL DISCUSSION
PART 1: BASICS

BY STEVE CIARCIA

An introductory article concentrating on
non-LSI chip parallel interfacing

Recently I was thumbing
through some of my old
articles. The reason wasn't
nostalgia; instead, |1 was
doing a historical review
of the topics. It's too easy
to fall into the newest and
best craze all the time, so | have to be con-
tinually aware that | allocate a portion of
my projects to basic electronics.

While an IBM PC bus—compatible image-
enhanced Doppler radar interface might
make a wonderful Circuit Cellar project,
some converts to our electronic religion
wouldn't have the slightest idea what I'm
talking about. It has been a long time since
I've presented anything specifically about
parallel interfacing. During the intervening
time, I've published many schematics incor-
porating the same—as well as more sophis-
ticated—circuitry as what I'm about to de-
scribe.

Unfortunately, it is often difficult to absorb
basic concepts from nonspecific presenta-
tions. Before subjecting you to more mad
scientist projects, like those planned for the
fall, I thought I'd take a quick break and re-
introduce parallel interfacing. Rather than
making it a pure introductory-level article,
however, I'll concentrate on application ex-
amples that might be of value to knowl-
edgeable experimenters as well.

Beyond a fast review of TTL connection

basics and MSI/SSI-level parallel I/O port cir-
cuits, I'll include the specialized interface
devices that are now more cost-effective to
use and discuss the differences among
them. I hope that you'll then know when to
use a parallel inputfoutput or a peripheral
interface adapter.

This month’s article is primarily introduc-
tory in nature and concentrates on non-LSI
chip parallel interfacing. The circuit ex-
amples include a parallel keyboard and a
Centronics printer interface. Next month, I'l
describe the various PIAs and program-
mable peripheral interfaces in general use.
Specific circuit examples include an LSI ver-
sion of the same keyboard and printer in-
terface and a dual PIA card for the Apple
I, configured for control and analog data
acquisition.

THE BASICS
A typical microcomputer system may have
components from several different logic
families: Microprocessors and interface
adapters are often NMOS or the newer
CMOS, which contains both negative-
(continued)
Steve Ciarcia (pronounced “'see-ARE-see-ah"”) is an
electronics engineer and computer consultant with ex-
perience in process control, digital design, nuclear in-
strumentation, and product development. The author
of several books on electronics. you can write to him
at PO. Box 582, Glastonbury, CT 06033.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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CIRCUIT CELLAR

channel and positive-channel tran-
sistors and consumes significantly less
power.

Most of the better-known micropro-
cessors are NMOS: 8080A. 8086.
6502, 6809, and others. Some newer

(a) +5V
WHAT'S OVER HERE
DEPENDS ON WHETHER
THE CIRCUIT IS
A GATE. A BUFFER. Ll
INVERTER, ETC. OUTPUT
(b) +5V
UPPER TRANSIST ¢
Assfz'in g L L oo
RESISTOR
ouTPUT
(c) ~t 5V
ACTIVE {1}
PULL-DOWN . :
OUTPUT
ACTIVE {)
PULL-DOWN i
IF THE IC IS A BUFFER PACKAGE. BOTH
THE UPPER AND LOWER TRANSISTORS
ON THE TOTEM POLE ARE OFTEN
DARLINGTON PAIRS.

Figure 1: (a) Totem-pole output; (b)
open-collector output; (c) three-state
output.

ones are CMOS: 65C02, 68020,
HD64180. 80C85, and others. The
gates, latches, and buffers—the “glue”
in most systems—are usually from the
TTL family because it can effectively
drive the high capacitance of a typical
microcomputer system bus.

TOTEM-POLE OUTPUT
Several subfamilies are found within
the TTL family: LS, or low-power
Schottky; S. or Schottky; F or fast;
ALS, or advanced low-power Schott-
ky: and others. Various types of these
circuits are equipped with totem-pole,
open-collector, or three-state outputs.
The totem-pole output is the stan-
dard type, found in most gate,
counter, multiplexer, and decoder
chips. Its name derives from the fact
that it consists of two transistors (or
sometimes Darlington pairs of tran-
sistors) stacked one atop the other,
like a totem pole. The output is lo-
cated between the two transistors.
When the upper transistor is on, the
output is high; when the lower tran-
sistor is on, the output is low. Figure
la shows the circuit diagram for a
typical totem-pole output. One advan-
tage of this output is that the low
driving-source impedance enables it
to drive highly capacitive loads with-
out significantly degrading switching
times.

The rest of the circuitry in the IC is
designed so that both transistors in
the totem pole are not on atthe same
time, except during transitions be-
tween logic levels. During transitions.
the transistors are on simultaneously
for a very brief period of time. When
that happens, a direct connection is
made, via the transistors, between
ground and +5 volts. The result is
TTLs notorious noise spike. This is why
all those noise-decoupling capacitors
are needed with TTL logic.

Photo | shows an abnormal pulse
produced by such a noise spike
Photo 2 shows jitter on the leading
edge of a TTL pulse, another symp-
tom of poor noise decoupling.

OPEN-COLLECTOR OUTPUT

We sometimes might want to connect
the outputs of two or more circuits to-
gether, such as when several system
components are driving a common
data bus. This can be accomplished
through the use of open-collector or
three-state outputs.

Figure Ib shows a typical open-
collector output: It is the same as
figure la except that the upper tran-
sistor in the totem pole is missing, and
the collector of the lower transistor is
open, that is, unconnected to any-
thing except the output pin. Because
no active circuit elements are con-

Photo I: At the extreme left of the upper scope trace is an abnormal pulse
produced by the positive-going noise spike shown immediately below. (Photo
courtesy of Tektronix Inc.)
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necting the output with the positive
supply. this type of output can go high
only if something external, usually a
pull-up resistor, forces it there.
While open-collector outputs permit
many circuit elements to be bused to-
gether, the lack of active components
on the "high” side generally degrades
the switching time. Use of the pull-up
resistor also results in leakage cur-
rents through that resistor. Switching
time can be improved by reducing the
value of the resistor, but this approach
increases the leakage currents.

THREE-STATE OUTPUT

The third common output option is
shown in figure Ic: three-state (or tri-
state). This type of output behaves like
a normal totem-pole output when the
active pull-down circuits are “off”
When the pull-downs are “on." both
the upper and lower output transis-
tors are off, their bases held near
ground. The output is now in its third,
high-impedance, state.

This type of output combines the
high switching speed of the totem-
pole output with the common-bus
capability of the open-collector out-
put. There is a possibility that the
totem-pole output will consist of Dar-
lington pairs rather than single tran-
sistors, especially if the logic element
is a buffer or line driver.

Open-collector and three-state out-
puts are most commonly used when
many outputs are bused together, like
the data and control buses of a micro-
computer system. In photo 3. the
fainter trace is a single abnormal
pulse produced by bus contention.
Two three-state circuits are simulta-
neously active on the bus, one at-
tempting to switch high, and the other
attempting to switch low.

PARALLEL KEYBOARD INTERFACE
A microcomputer frequently consists
of a microprocessor, memory (both
RAM and ROM/EPROM), 1/O periph-
eral devices like disk drives and
printers, and the miscellaneous com-
ponents needed to “glue” (or inter-
face) everything else in the system
together so they can communicate
with each other. In the discussion that
follows, handshaking refers to the
ability of the microprocessor and the

peripheral device to coordinate data
transfers by signaling each other that
an action is completed.

A good example of an essential
hardware interface is the connection
of a keyboard to a microcomputer
bus. For the purposes of this part of
the discussion, | am using memory-
mapped input. When a microproces-
sor with separate ports for input and
output, like the Z80, is used, input and
output can be either through directly

addressed ports or "mapped” into
available memory space.

Figure 2a shows how a typical
parallel ASCII keyboard might be con-
nected. A 74LSI38 three-line-to-eight-
line decoder, ICl. is partially enabled
by a three-input (74LS10) NAND gate,
IC2a, whose inputs are connected to
address lines Al5, Al4, and Al3 on
the bus. An active-high system clock
signal drives GI, pin 6.

(continued)

Photo 2: Jitter on the leading edge of a pulse caused by poor noise decoupling.

(Photo courtesy of Tektronix Inc.)

Photo 3: The fainter trace is a single abnormal pulse produced by bus conten-
tion between two three-state circuits; one is attempting to switch high. and the
other is attempting to switch low. (Photo courtesy of Tektronix Inc.)
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With the three address inputs of ICI
attached to address lines Al2, All,
and AIO, the decoder will divide the
top 8K bytes of a 64K-byte address
range into eight 1K-byte blocks. We
can further divide one of these IK-
byte ranges into eight 128-byte blocks
by adding a second 74LS138 decoder,
IC3. One of IC3's decoded outputs is
used in conjunction with inverter IC5a
(74LS04 or 74LS05, typically) and OR
gate IC6a (74LS32) to gate the key-
board data, latched by the keyboard
onto the bus via a 74LS541 octal
three-state-output buffer, 1C4.

The OR gate and inverter prevent a
microprocessor WRITE to the key-
board address from enabling the
three-state outputs of the buffer,
causing bus contention. (If the key-
board itself doesn't latch data, IC4 can
be a three-state-output latch package
like a 74LS374 or 74ALS574; see
figure 2b.)

An active-high strobe originating
with the keyboard clocks a 74LS74
latch, IC7a, setting its “Q" output high.
The "Q" output is buffered and con-
nected to the high bit (D7) of the data

bus. The microprocessor determines

whether or not a key has been

~ pressed by reading one of the 128 ad-
dresses decoded by output YO of the
decoder.

The microprocessor reads the ad-
dress, then tests the high bit to see
if it is set. If the high bit is not set, the
keyboard is read again. When the
microprocessor determines that a key
has been pressed, it clears the high
bit by referencing one of the ad-
dresses decoded by output Y1 of the
decoder. Output Y1 clears the 74L.S74
latch that drives the high bit.

In 6502 assembly language, the pro-
cess might look like the segment
shown in listing 1. What is shown
there is an example of polled input.
The microprocessor polls the key-
board to determine if any new data
is available.

An alternative method is interrupt-
driven input, where the microproces-
sor is interrupted by the keyboard
when new data is available. Figure 3
shows the circuit in figure 2a modified
for an interrupt-driven input. The only
change is the addition of a 74LS05
open-collector inverter, which drives
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Listing 1: An example of polled input.

FETCH LDA KEYBD

; read keyboard address

BPL FETCH ; high bit clear, read keyboard again
AND #$7¢ ; mask high bit, low ASCII now in A-REG
BIT CLEAR ; clear the high bit by resetting latch
A7 -
‘ ic3
A8 — 7415138
A9
1, vols
Ic1 2 14
A10 11, 7415138 A B )il
All 3 Y0 e o
2 +5V Y3|—
Al2 c Y1jb— 6, 2
+5V va l— g 26 - —
IC2 o— 620 Y5 |—
741510 Vee i o
A13 ——13, G2a Y4 f— [62b Y6|—
Al4 E 62b v5 |— = 193 Y7 |—
2 GND
A5 —Del Y6 [— =
CLOCK 1 ) 7 ﬁL
GND
Ic5 E
74L 504 nL
R/W 1[;>c2
Ic6
741532
+5V
Tzo
Ica
7415541
DO 211q 10 P
D1 320 20 P2—
02 43q 3p e
03 3lsa 40 22— ) 7-BIT KEYBOARD DATA
D4 b1sq 50 -
0S5 A 60 13—
D6 & 7Q 70 42, +5V +5V
9 11
D7 8Q 8D ?
GND ‘ 14
10 Vee
nL 2la O
1c7
741874
NE
1 3
CLR Kk —]
STROBE FROM

/J77 KEYBOARD

Figure 2: (a) Keyboard buffer input using buffer package (74L.S541);
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the interrupt input of the micropro-
cessor. The inverter's input is con-
trolled by the "Q" output of IC7a. This
inverter and IC5a can be from the
same package, in which case a pull-
up resistor, typically 2 to 3 kilohms,
should be added to the output of
1C5a. For simplicity, we'll assume that
the microprocessor has a single ac-
tive-low interrupt input that is shared

by many interrupt sources, each of
which drives it with an open-collector
output. (A discussion of how various
microprocessors and operating sys-
tems handle interrupts could fill a
large book.)

Note that the high bit is still con-
trolled by the latch. This is so the
microprocessor can determine that
the keyboard is the source of the in-

A7
A8 Ic3
7415138
A9
1, volis
icl 2 14
A10 A 7415138 3 B Y1
e 2|, vo |28 = c Y2 |—
3 + Y3p—
Al2 c Y1f—
+5V vo 4 16 Vee ya|l—
Ic2 uv va|— L—e—62a Y5}—
741510 cc T
4 +5V G2b Y6 b—
A13— 13, 620 4 |—
Als ; a 12 § Sleop v5|— el 61 Y7 |—
als—I veb— GN[;
CLOCK 161 y7b— /717
g GND
740504 b8
R/W 1»02
1 4l2
1c6
741532
+5V 3
‘i‘zo 1
EN
Ica
7415574
00 — 13119 10 2—
m— 1l N
D2 17130 o —
03 1614q 40 |2— Y 7-BIT KEYBOARD DATA
D4 15150 50—
D5 leq 60 H—
D6 1317q -
) 121gq s |2 +5V
CLK T I -
10 11 14
CLR
1IC7a +5V
741574
2 i
1o D
+5V
. » ACTIVE-HIGH
P 4] PR cK STROBE FROM
KEYBOARD
GND
A
ics
741504
4 3
(b) keyboard input using octal latch package (74 ALS574).

terrupt by polling. The 6502 assembly
language code for doing this might be
similar to that shown in listing 1.

PARALLEL PRINTER INTERFACE
Another common peripheral interface
is for a Centronics-protocol parallel
printer. We can add this capability to
the circuit in figures 2 and 3 by mak-
ing the additions shown in figure 4.
Although this protocol has no formal
specification, the timing diagrams in
the documentation for the Centronics
737 printer call for data to be stable
for a minimum of I microsecond,
then a minimum I-microsecond-width
active-low DATA strobe is sent from
the computer to the printer. The out-
put data must remain stable for a
minimum of | microsecond after the
rising edge of the DATA strobe.

When the printer is ready for more
data, it sends a minimum I-micro-
second active-low ACKnowledge
strobe to the computer. Although ad-
ditional signals are defined by the
protocol (BUSY. DEMAND, ON-LINE,
etc.), they aren't often used for inter-
facing printers with microcomputers.
The interface was developed by Cen-
tronics for interfacing printers with
larger computers before the micro-
computer as we know it today even
existed. The large number of signals
defined allowed relatively easy inter-
facing to a wide variety of equipment.
Most of these signals, however, are
not needed for a usable microcom-
puter interface.

In the circuit of figure 4, the rising
edge of the Y2 output of decoder IC3
clocks a 74ALS574 latch, IC9, and
triggers IC10a, half of a dual one-shot.
ICl10a generates an output pulse |
microsecond wide. The trailing edge
of IC10a’s output triggers IC10b, which
provides the active-low DATA strobe
to the printer.

If we need to be able to poll the
printer port to determine if it is the
source of an active interrupt, IC7b is
clocked by the ACK from the printer.
It drives IC5c, which generates an in-
terrupt signaling that the printer is
ready for more data. IC7b also drives
the input of IClla, a 74LS125 three-
state buffer enabled by one of the
decoded outputs of IC3.

(continued)
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We can eliminate

interrupt generation by

using polled output.

ICl la's output drives the high bit on
the data bus. The microprocessor can
poll the address of ICl1a to determine
whether the printer is the source of
an interrupt. IC7b isreset, and the in-
terrupt thus cleared, by another of
IC3's decoded outputs.

We could also eliminate the inter-
rupt generation, and IC7b, by using
polled rather than interrupt-driven
output. In general, multitasking sys-
tems use interrupt-driven /O, while
single-tasking systems will frequently
rely on polled 1/0.

The interfaces just described use
memory-mapped /O address de-
coding. (Each output of IC3 is active
for a range of 128 addresses rather
than a single address. It is seldom
necessary to completely decode
unique addresses for [/O functions.)
Some microprocessors, like the 280
and the newer HD64180, have 1/O
“ports” whose locations are not part
of the microprocessor’s defined mem-
ory range but instead lie within a
special 1/0-only addressable space.

The Z80 accesses 64K (65,536)
bytes of memory plus 65.536 1/O
ports. The HD64180 accesses 512K
bytes of memory plus 65,536 1/O
ports. Both can use either the ports
or memory-mapped locations for
communications with the outside
world. Other microprocessors, like the
6502 and 68009, lack the I/O-specific
addressing and must perform all 1/0
within the bounds of the 64K-byte
memory-mapped address range.

Figure 5 shows the printer output
port on the SB180 system described
in the September and October 1985
Circuit Cellar project. The SB180 uses
a 7415374 octal latch for data output
and the two "D” latches from a
741574 package to coordinate hand-
shaking, and it uses an output port
rather than memory mapping. The
hardware differences between it and
the interface described in figure 4 dic-

(continued)
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Figure 3: Interrupt-driven keyboard input using buffer (74L.S541).
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Figure 5: The SB180 printer port.

tate corresponding software differ-
ences when controlling the ports, but
there is relatively little difference.

In the circuit in figure 5 the I/O
ENABLE strobe from the HD64180
drives inverter 1C21, from a 74LS240
package. The inverter's output con-
trols one input of the 74LS00 NAND
gate, 1C22. 1C22's other input is con-
nected to address line A7.1C22's out-
put controls the (active low) ENABLE
of decoder IC26. half of a 74LSI39
package. 1C26's address inputs are
driven by A6 and A5.

The effect is that when A7 is high
and the [/O STROBE low, the decoder
divides the upper 128 1/O addresses
into four 32-address groups, each
with its own strobe.

The strobe active for addresses CO
through DF is the PRINTER strobe.
The PRINTER strobe resets I1Cl0a, a
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741574 clocked latch, and clocks IC9.
a 74LS374 octal latch, and ICI0b. Ad-
dress line AQ drives the data input of
ICI0 and determines the level of the
STROBE (active low) to the printer.
The ACK (active low) strobe from the
printer clocks ICI0a, generating INTI
(active low) to the microprocessor.

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 54.

NEXT MONTH

I'll discuss some of the more spe-
cialized components and their appli-
cation. m

Special thanks to Frank Kuechmann for his
contributions to this project.

There ié an on-line Circuit Cellar bulletin
board system that supports past and pres-

ent projects. You are invited to call and ex-
change ideas and comments with other Cir-
cuit Cellar supporters. The 300/1200-bps BBS
is on-line 24 hours a day at (203) 871-1988.

To be included on the Circuit Cellar mail-
ing list and receive periodic project up-
dates and support materials, please cir-
cle 100 on the Reader Service inquiry
card at the back of the magazine.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in book form from BYTE
Books. McGraw-Hill Book Company. PO. Box
400, Hightstown, NJ 08250. ’

Ciarda's Circuit Cellar, Volume | covers articles
in BYTE from September 1977 through
November 1978. Volume 11 covers December
1978 through June 1980. Volume 11t covers july
1980 through December 1981. Volume IV
covers January 1982 through June 1983.
Volume V covers July 1983 through December
1984.
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'The database use
now be use

Introducing dBASE Il PLUS™

The PLUS stands for all the improvements
weve made to the worlds number one selling
database management software.

Up Update
Database file

Format
View
Juery
Report
Label

Position Ret

The Assistant helps beginning users accomplish dayto-dmy data
management laskswithout programming.

Mind you, dBASE III PLUS still has the
powerful dBASE programming language, dot
prompt,and all the features that have made
dBASE III the standard of the Industry.

We've simply raised the standard.

And just as dBASE IIl introduced more
power to the people, our new dBASE III PLUS
Introduces more people to the power.

People who aren't all that crazy about
programming, for example.

The Assistant feature in dBASE III PLUS
now provides them with new easy-to-use
pull-down menus for creating, using and
modifying multiple databases.

Sonow anyone who can manage a
simple cursor can manage day-to-day data
management tasks.Without programming.

And by using our new Screen Painter,
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anyone can create custom screens. Without
prograrrmng

Or using View, access related information
in several databases at one time. Without
prograrmming.

With Advanced Query System, another
new non-programming feature, any user can
build complex queries just by selecting from
the dBASE ITI PLUS pull-down menus.

Forrapidly creatingentire programs,
there’s even a newApplications Generator.

And for all those who wish to learn to
program, the Assistant can be of further
assistance. By teaching you programming
commands as you go along. Without disrupting
yourwork flow:

These are only a few of the dBASE Il PLUS
features that can help new users quickly get
up to speed. And experienced users quickly
increase their speed.(Sorting, for example,
1s up to two times faster and indexing up to
ten times faster than dBASEII.)

ll 81 85

[lopt: 3/5
Set Filter

Select a logical commector

Advanced Query System lets you set up and answer complex
queries without programming.

for the filter condition.
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And it’s the fastest way to network those
users, too. Because now; true multi-user capa-
bilities for local area networking are built rightin.

dBASE ITPLUS can also help put developers
in the fast lane.With a new Data Catalog and
more than 50 new commands and functions.
Plus code encryption and linking, improved
debugging aids, assembly language calls and
much more.

ASHTON-TATE

more people can
more people.

For the name of the Ashton-Tate*dealer
8(23%1;*81: you, call 800-4374329, Extension

And get your hands on dBASE 111 PLUS.

It's the software more people can look
forwardtousing.  inquiy 28 '

*Upgrades are available to all dBASE 11l owners. **In Colorado eall (303) 799-4900,

Extension 0282 Requires| BM™PC or 100%compatible. Trademarks/owners: Ashton-Tate,
dBASE 11 PLUS/Ashton-Tate; 1BM/International Business Machines Corp.
© Ashton-Tate. All rights reserved. 1986.

dBASE Il PLUS

The data management standard.
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BUILD A

SPREADSHEET PROGRAM

BY JONATHAN AMSTERDAM

Four implementations
of a spreadsheet in Modula-2

The construction of a
spreadsheet program
raises some interesting
issues in the design of
data structures. These
issues make for a chal-
lenging Programming
Project. A spreadsheet is, of course, a pro-
gram that provides you with a large grid of
cells into which you can stuff numbers and
formulas. A cell that contains a number
causes the program to display that number;
a cell that contains a formula causes the
program to display the formula’s value and
automatically recalculate the formula when-
ever any cell on which it depends is
changed.

A spreadsheet, then, is a special case of
what we might call a dependency main-
tainer: It keeps track of dependencies be-
tween cells. and it updates affected cells
whenever data is changed. In a spread-
sheet, a formula that mentions cell A sets
up a dependency between cell A and the
cell containing the formula, cell B. When-
ever A changes. the spreadsheet recal-
culates the formula and updates B's value.
But that dependency goes only one way—
when B changes, A is not affected.

I go into this detail because dependency
maintenance is one of two difficult prob-
lems one faces when designing a spread-
sheet. The second problem is size. Spread-

sheet users want bigger and bigger spread-
sheets, and the designer must aim to please.

For this project, I've written a spreadsheet
program on an Apple Macintosh in Modula-
2. |Editor's note: The source code for this spread-
sheet is available in a variety of formats. See pages
459-461 for details.|

USING THE SPREADSHEET

The user interface to my spreadsheet pro-
gram is far from being the state of the art.
In fact, it is downright primitive. The screen
of my spreadsheet is divided into four sec-
tions (see figure 1). The top line of the
screen is reserved for messages the spread-
sheet displays. The second line displays the
formula contained in the current cell. The
third line displays the row and column of
the current cell and is where you enter
commands.

The command structure of the spread-
sheet is simple. Each command begins with
a single letter. The V command is used to
enter a value into the current cell. Entering
"V3.14" will put 3.14 into the current cell.
You can also use a formula with the V com-
mand: V2.67+ 0.47 will give you the same
result as entering V3.14. Similarly, the F

(continued)
Jonathan Amsterdam is a graduate student at the
Massachusetts Institute of Technology Artificial 1n-
telligence Laboratory. He can be reached at 1643
Cambridge St. #34, Cambridge. MA 02138.
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| haven't provided

commands for saving,

restoring, or printing

a spreadsheet.

command is used for entering a for-
mula into the current cell.

Since the F and V commands ac-
cess only the current cell, it's impor-
tant to be able to choose the current
cell. You can do this in two ways. Typ-
ing U, D, L, or R will change the coor-
dinates of the current cell to reflect
a relative move of up, down, left, or
right from the present current cell. For
example, if the coordinates of the cur-
rent cell are row 3, column 5, enter-
ing U will cause the cell at row 2, col-
umn 5, to become the current cell.
Another way to choose the current
cell is to enter a cell's coordinates
directly. To choose the cell at row 3,
column 5, for example you enter
“[3.5]:"

When the spreadsheet starts up, the
upper left-hand corner of the display

corner with the N command. For ex-
ample, "N[90.217]" will put cell
[90.217] in the upper left-hand corner,
with cell 190,218] to its right, and so
on.

Another command, C lets you copy
the current cell's contents (both for-
mula and value) to another cell. For
example, "C|2,17|" will copy the cur-
rent cell to cell |2,17].

All the columns of my spreadsheet
have the same width. You can change
the column width by using the W
command. For example, "WI8" sets
the width to 18 spaces. If a number
is too large to fit in a column, it's
truncated.

You can also change the precision
(number of decimal places) displayed
with the P command, and you can
clear the contents of the entire
spreadsheet by entering K (for
“Klear”; a misspelling forced by my
choice of C for "Copy”).

Finally. three important commands
complete the set. The A command
sets the spreadsheet on automatic,
which is the default mode: Any
change to a cell immediately causes
a recalculation of the spreadsheet.
The M (for manual) command turns

contains cell |1.1]. You can set a new  off the automatic mode, requiring you
Syntax Error: [1,1}+
[1.1]+
[5.2]
1 2 3 4 5 6 7 8 9 10 1"
1 1 10| 20
2 2
3 3
4 4
5 10 |$SYN
6
7
8
9
10
1
12
13
14
15
16

Figure 1: The screen of the spreadsheet consists of four major components. At the top
is a line reserved for messages displayed by the spreadsheet program. Beneath that, a
line displays the formula contained in the current cell. The third line displays the row
and column of the current cell. The fourth and largest component is the spreadsheet

proper—the grid of cells.
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to give the explicit command "I each
time you want to recalculate.

| haven't provided commands for
saving, restoring, or printing a spread-
sheet. Such features should not be
difficult to add, but they are outside
the scope of this article.

SPECIFYING FORMULAS
The simplicity of commands also car-
ries over to formulas. A formula in the
spreadsheet can contain numbers, ref-
erences to cells, the four standard
arithmetic operators, relational oper-
ators, and conditional expressions.
The syntax of formulas is most easily
explained by examples. A formula like
1+3+4/5 represents the obvious
mathematical expression. All stan-
dard precedence rules are obeyed, so
the program would first multiply 3 by
4, divide by 5, and then add 1.
References to cells can be absolute
or relative. An absolute reference
looks just like the cell references men-
tioned earlier: The cell at row 3, col-
umn 8, is written as [3.8]. In a relative
cell reference, the row and column
numbers are preceded by a plus or
a minus sign and indicate the amount
to be added to or subtracted from the
position of the cell in which the for-
mula resides. So, for example, if a for-
mula in cell |3.8] includes the refer-
ence [+3,-1|, the referenced cell is
[6.7). If the referenced cell is on either
the same row or column, a signed 0
can be used. For example, the formula
that adds the two cells stacked direct-
ly above the formula cell is |- 1,+0]+
[-2.4+0]; using -0 instead of +0
would work just as well. Also, you can
combine the relative and absolute
notations in a single cell reference; the
cell that is three rows down from the
formula cell's row and in column 12,
for example, is referenced |+3.12].
You can compare cell values using
the IF expression and relational
operators. An IF expression consists
of the word IF followed by a condition
and two other expressions, separated
by commas. If the condition is true,
the first expression is evaluated:; if
false, the second. An IF expression
might be used to prevent division by
0: A formula that computes the ratio
of cell |1.2]) to [1.3] when |1,3] is non-
zero, but displays 0 otherwise, could
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be written as IF |1,3] = 0, O, |1.2]/|1.3].
Also, IF expressions can be nested.
For example, if you want to display a
different value depending upon
whether cell [1,1| is negative, O, or
positive, you could write IF |1,1|<0.
-1, IF |1,1]>0, I, 0. This formula
results in — I if |1,1] is negative, 1 if the
cell is positive, and 0 if the cell is 0.
Although only a few constructs are
contained in the formula language,
they interact in a regular way to pro-
duce a surprising variety of expres-
sions. An IF expression can appear as
an operand. as in 3xIF [1,1|>0. 1, O.
This will yield 3 if [1.1] is greater than
0 and O if it isn't. Relational expres-
sions yield 1 if they are true and O if
false, so the above could be ex-
pressed more concisely as 3(]1.1|>
0). The parentheses are necessary to
ensure that the relational expression
is evaluated before the multiplication.
This regularity breaks down in one
important place, however. Although it
would be useful to allow cell refer-
ences like []2.3]. 1]. such expressions
are disallowed: A cell reference can
contain only constants, optionally
preceded by plus or minus.

IMPLEMENTATION

I now want to consider the
uninteresting parts of the spreadsheet
program, namely, everything but the
spreadsheet data structure itself. Most
of these—the input of commands, the
handling of the display, and so on—
are too straightforward to deserve
mention, but I would like to discuss
a couple of important points. The first
has to do with formulas. Ideally, the
parsing of a formula should be
separated from its evaluation, as it has
been in my earlier projects ("Context-
Free Parsing of Arithmetic Expres-
sions,” August 1985; "A SIMPL Com-
piler, Part I: The Basics,” December
1985). The parser should produce a
parse tree, which is then interpreted
by an evaluator. The problem in do-
ing that for a spreadsheet is space; a
parse tree occupies considerably
more storage than the equivalent
string. In my spreadsheet, formulas
are represented as strings, and the
parser and evaluator are combined in-
to one program. This arrangement

(continued)
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slows down and complicates things,
but in a spreadsheet, saving space is
paramount.

On a related note, the formulas are
not stored in fixed-length character ar-
rays. Since the length of a cell’s for-
mula can vary considerably, this too
would be wasteful. Instead, | used
Modula-2's ALLOCATE procedure to
apportion just enough storage to hold
the string, plus one additional byte to
hold an ASCIl NUL character (ASCI
value 0) to mark the end of the string.
My spreadsheet’'s formula data type
is actually a pointer to such a variable-
length piece of storage.

The other consideration concerns
the division between the spreadsheet
proper—the part of the program that
deals with manipulating and changing
cells—and the rest of the program.
The spreadsheet data structure is not
directly visible to the rest of the pro-
gram and can be accessed only by a
few well-defined procedures.

ABSTRACT DATA TYPE

The heart of any spreadsheet pro-
gram is, of course, the spreadsheet
itself—the data structure containing
the cells. From now on, I'll use the
term “spreadsheet” for the data struc-
ture and “spreadsheet program” to
refer to the entire program. We can
view a spreadsheet as a kind of data
type, like an integer or a set, and we
can separate the implementation of
the data type from its specification.,
or abstract description of its behavior.
The other parts of the spreadsheet
program can access the spreadsheet
only by using the operations defined
in the specification.

My spreadsheet allows the follow-
ing operations. The init procedure
should be called once before any
other action is taken; it initializes the
spreadsheet. The procedures get-
Value and getFormula take a row and
column number and return either the
value or the formula of the cell at that
row and column. The setValue pro-
cedure takes a row, column, and value
and sets the cell's value; likewise
setFormula. The set procedures
also redisplay the specified cell. If
the spreadsheet is on automatic. they
will redisplay any cells whose values
are affected.
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Cell[3,3]

formula:

dependentCells: [6,8]

Cell [4.3]

formula:

dependentcCells: [6,8]

Cell [6,8]

formula: (3,3]+(4,3]

dependentCells:

Figure 2: Dependency maintenance. The
references in cell (6.8|'s formula to cells
[3.3] and |4.3| make |6.8| a dependent
cell of both |3.3] and 4.3].

You can set the recalculation mode
of the spreadsheet with setManual
and setAutomatic. and you can recal-
culate the entire spreadsheet with re-
calculate, which redisplays the
changed cells. The procedures max-
Row and maxColumn return the
largest row and column that the
spreadsheet allows (the minimum row
and column are both 1). The clearAll
procedure frees all storage associated
with the spreadsheet and empties all
the cells.

Each cell has a status that indicates
whether the cell is empty, contains a
valid value, or contains an erroneous
value. A cell can contain an erroneous
value if its formula does something
wrong. For instance, a cell whose for-
mula causes a division by 0 will have
a status of DivByZero; a cell whose
formula references a cell off the
spreadsheet will have a status of
RangeError. The status of a cell can
be obtained by calling the status pro-
cedure with the cell's row and column.
Since the procedures getValue, set-
Value, getFormula, setFormula, and
status can be called with row and col-
umn values that are off the spread-
sheet, a variable, operationStatus, is
provided to determine if these opera-
tions were successful. The variable is
set to OK if the operation was suc-
cessful or to RangeError if the row
and column values indexed a cell out-

side the bounds of the spreadsheet.

It's important to keep in mind that
the procedures and variable I've de-
scribed are the only interfaces to the
spreadsheet from the rest of the pro-
gram. Without using the interfaces,
the program cannot manipulate the
spreadsheet data structure or even a

" cell. This allows the implementer (that

is, me) a great deal of freedom, which
I have exploited by designing four
very different but interchangeable im-
plementations of the spreadsheet
program.

NAIVE IMPLEMENTATION
In the first implementation, a cell is
a record containing a value, a formula,
and a status, and the spreadsheet is
represented as a two-dimensional ar-
ray of cells. A global Boolean variable
indicates whether the spreadsheet is
in manual or automatic mode. Getting
and setting values and formulas are
straightforward operations. In auto-
matic mode, the setting procedures
force the entire spreadsheet to be re-
calculated; in manual mode, the recal-
culate procedure is called when you
enter "I

This implementation isn't bad, but
| find it unsatisfactory for two reasons.
First. it limits the size of the spread-
sheet to a fixed, and fairly small,
number of rows and columns. Sec-
ond, it performs poorly in automatic
mode, because a change to even a
single cell will force every cell in the
sheet to be recalculated. If you were
using a sheet with many filled cells,
the delay in automatic mode would
become intolerable, and you'd almost
certainly switch to manual. That's too
bad, because one of the great
beauties of the spreadsheet idea is
the ability to see your changes take
effect instantly.

DEPENDENCY IMPLEMENTATION
Since a spreadsheet is a dependency
maintainer, my second implementa-
tion remedies the recalculation prob-
lem by taking the dependencies
seriously. This implementation keeps
track of dependencies between cells,
so when a cell is changed, the pro-
gram need recalculate the formulas
for only those cells that depend on
the changed cell.



PROGRAMMING PROJECT

This implementation uses the same
data structures as the first but adds
a new field to the cell record, de-
pendentCells. Each cell's dependent-
Cells field contains a linked list of the
row and column numbers of those
cells that depend on the cell. Initially,
the dependentCells field of each cell
contains an empty list. When a for-
mula is entered into a cell via setFor-
mula, the formula is scanned for ref-
erences to other cells, and those cells’
dependentCells lists are updated ac-
cordingly. For instance, if the formula
|3.3]+]4.3| is entered into cell [6.8]. a
record containing the numbers 6 and
8 is added to the dependentCells lists
of cells |3.3] and |4.3| (see figure 2).

When a cell's value is changed, each
cell on its dependentCells list is re-
calculated. Each recalculated cell may
itself have dependent cells, which
must be recalculated as well. The pro-
cess is most simply coded as the
recursive procedure recalc, shown in
listing 1.

It is important to note that this pro-
cedure, while much quicker than re-
calculating the entire spreadsheet, will
handle some things differently. Say
you have a dependency loop: Cell A
depends on cell B, which depends on
A If the entire sheet is recalculated,
row by row (or column by column), A
and B will change once at most. But
recalc will change one, then the other,
then the first, then the second, and so
on, until the machine’s stack blows.
You could fix this looping problem by
associating with each cell a Boolean
value that is cleared before recalcula-

tion begins, set when the cell is re-
calculated, and tested before recalcu-
lating a cell to see if it was done
already.

Looping can be a useful tool, how-
ever. Putting the formula "IF |I.1] =
10, |1.1]+ 1" in cell |1,1] and setting the
cell to 0 will display the numbers |
through 10 in [I.I] and then stop.
Once you can do controlled loops like
this, a whole gamut of programming
techniques are available. Since loop-
ing is sometimes useful and some-
times not, it might be wise to provide
an option to turn it on or off. My
spreadsheet combines this option
with the automatic/manual feature.
Automatic recalculation uses the
dependency scheme and can loop,
but when the spreadsheet’'s automatic
mode is turned off, the program re-
calculates each cell (as in the first im-
plementation) and will never loop.

Remember that expressions inside
cell brackets, like ]|2.3]. 1|. are not
allowed. This is because the depen-
dency-based recalculation scheme

breaks down. A little reflection shows .

why. If a cell contained this formula,
on which cells does it become a de-
pendent? Presumably, it is the cell
whose row is the value of |2.3] and
whose column is 1. But which cell this
is depends on the value of cell |2.3].
which can itself change. The simple
dependency-tracking scheme | dis-
cussed above will no longer suffice.
My solution to the problem is to
banish all such “indirect” cell refer-
ences. If you really want them (and 1
(continued)

updates all other affected cells.

Procedure recalc. Takes as
of a cell to recalculate
Begin

Evaluate the formula;

Display the cell;

End

( Listing 1: This recursive procedure recalculates a cell's formula. If the result
differs from the current value of that cell, the procedure writes the new value and

input row and column numbers

If the cell contains a valid formula, then

If the formula results in a value or status that differ
from what the cell currently contains, then
Update the cell’s value and status;

For each row and column number on the cell’s
dependentCells list,
Call recalc with that row and column
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don't dispute that they can be useful),
you have a couple of choices. One is
to elaborate the dependency scheme
to handle the problem. In addition to
the usual dependency, there would be
a second, indirect, dependency. Say
that the formula [|2.2].1] was put in cell
[9.9]. and the current value of |2,2| is
5. We would put [9.9] on the
dependentCells list of |5.1], as before,
and we would also put [9.9] on a dif-
ferent list in cell [2.2|. A change to [5.1]
is handled as before, but a change to
|2.2| requires more work. If [2.2| is
changed from 5 to 6. [9.9] must be
deleted from the dependentCells list
of [5.1] and added to that of |6.1|; then
the value of |9.9] must be updated to
reflect [6.1]. Such a complicated pro-
cedure could probably be made to
work, but it is not clear that the
benefits outweigh the costs, both in
programming effort and run-time
efficiency.

A simpler way to handle indirect cell
references is to keep track of all cells
whose formulas contain indirect ref-
erences and recalculate these cells
whenever any change to the spread-
sheet is made. If indirect references
aren't used too frequently, this
method should be a reasonable com-
promise between total recalculation
and carefully maintained depen-
dencies.

SPARSE IMPLEMENTATION

Now let’s consider spreadsheet size—
remember, spreadsheets never seem
to be big enough. My third implemen-
tation provides a spreadsheet of ar-
bitrary size. Actually, the size is limited
by the largest value of Modula-2's
CARDINAL data type, which in the im-
plementation | use is about 65.000;
so my spreadsheet has 65.000 rows
and 65,000 columns. But you could
use any integer type—say a 32-bit in-

1, 41

2], 31

41, 11 41, 61

Figure 3: The data structure of the sparse implementation uses 10-row by 10-column
chunks of spreadsheet cells. The numbers inside the boxes represent possible starting

coordinates (row and column).
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teger. allowing spreadsheets 4 billion
square—with no fundamental change
to the spreadsheet program.

Of course, these numbers indicate
only the largest legal row and column
numbers of the data structure; | cer-
tainly don't claim that you could fill
all the cells of such a gargantuan
sheet. That is a matter of memory,
and the issue then becomes one of
memory management. Only portions
of the spreadsheet will actually exist
at any given time—those cells that are
occupied. Empty cells need not take
up space; that is, any portions of a
data structure whose behavior is con-
stant need not be explicitly repre-
sented.

We could just allocate enough of the
upper left-hand corner of the spread-
sheet to contain the user's work. But
doing so will cramp the user, who
might, after all, want to use cells [1.1]
and [65000,65000] simultaneously. To
support such a sparsely populated
spreadsheet we could use linked lists
of cells, creating a cell only when ac-
tually needed. For efficient access, the
cells should be linked both horizon-
tally and vertically. But since that adds
up to two pointers for every cell—a
significant overhead—it might be
wiser to allocate cells in groups, or
chunks as | call them, and link the
chunks together. That is how my third
implementation works. Each cell con-
tains a value, a formula, a status, and
a list of dependent cells, just as used
earlier.

A cell chunk is a 10 by 10 array of
cells (you could make it larger or
smaller), with two numbers indicating
the starting row and column of the
chunk and two pointers, one to the
chunk below and one to the chunk on
the right. True, using cell chunks
means that space will be allocated for
some empty cells; but | am banking
on the assumption that cells tend to
be used in clusters rather than spread
out randomly on the sheet. If they are
used in clusters, the cell-chunk imple-
mentation will waste little space. If
they are used randomly. cell chunks
will prove to be inefficient.

Initially, only a single chunk span-
ning rows and columns | through 10
is present. By convention, a cell
chunk’s starting row and column are
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always multiples of 10. plus I. When
a cell's formula or value is set, the pro-
gram first checks to see if the cell is
on an existing chunk. If so, the opera-
tion proceeds as usual. If not, a new
chunk is created, its starting row and
column are set to | plus the nearest
multiples of 10 just below the row and
column of the cell being accessed,
and the chunk is linked into the data
structure in the appropriate place. A
cell whose chunk has not been
created is an empty cell, so any at-
tempt to examine its contents (via
status, getValue, or getFormula)
returns just what you would get with
an existing empty cell. There's no
need to create a cell chunk in such a
case.

The chunks could be linked together
into a single list. but it's more efficient
to use two dimensions. All chunks
with the same starting row are linked
horizontally, from lowest to highest.
The lowest chunk of each row—the
chunk with the lowest starting
column—is linked to the row below. To
find a cell, we first search down until
the appropriate row is found, then
across until we hit the correct column.
The data structure is illustrated in
figure 3. It is faster to search a
two-dimensional list than a one-
dimensional list. When searching for
the row, we can skip over whole
chunks that we would otherwise have
to examine.

When the spreadsheet is cleared,
the storage for the cell chunks can be
deallocated. If my spreadsheet pro-
gram allowed clearing of individual
cells or groups of cells, such opera-
tions could check to see if any cell
chunks were thereby rendered blank
and could free them.

THE VIRTUAL SPREADSHEET

The sparse implementation does a
nice job of giving the illusion of a
mammoth spreadsheet while using a
much smaller amount of memory, but
it still falls quite short of the ideal. To
give you an idea of the ratio of mem-
ory to spreadsheet size, my spread-
sheet allows 65,000% (or about 4
billion) cells; but even with a conser-
vative 8 bytes per cell, | megabyte of
RAM can hold only about 256.000

(continued)
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cells. The ratio is about | to 32,000.
We can improve the situation some-
what by providing a further illusion:
splitting the available memory be-
tween RAM and disk. This technique
is not new to anyone familiar with vir-
tual memory, in which a large address
space is used by shuffling fixed-size
pages of memory words between disk
and memory. A virtual spreadsheet
uses the same techniques, but it does
so at the level of the cell, not the
memory word.

Can a virtual spreadsheet be im-
plemented efficiently? Efficiency is
partly a matter of technology. I cer-
tainly wouldnt recommend using
floppy disks for secondary storage,
but a fast hard disk might be
reasonable. More important, the suc-
cess of virtual memory depends on
the principle of locality of reference:
The observation that memory ac-
cesses occurring at about the same
time tend to reference memory loca-
tions that are close to each other. A
program that observes the principle
of locality will, at any given time, ac-
cess mostly those pages that are al-
ready in memory; therefore, disk traf-
fic is low, and performance is only
slightly worse than if the entire ad-
dress space were present in RAM.

One lesson from virtual memory
does not apply here: It was quickly
learned that hardware support is
essential for virtual memory, because
every memory access involves a trans-
lation from a virtual address to the
corresponding physical address.
Translating every address in software
is just too slow. But in a virtual spread-
sheet, the references of interest are
not to memory words, but to spread-
sheet cells, and the references occur
much less frequently—a reference to
a single cell might involve a hundred
memory references. It is at least
plausible, then, that a purely software
approach will do.

Surprisingly little of the sparse im-
plementation has to be changed to
accommodate the virtual-memory
scheme. Initially, things proceed as
before, with new chunks being
allocated as required. Eventually a
time will come when there is not
enough memory to allocate a chunk.
In the sparse implementation, the

program says “Out of memory” and
leaves it at that. In the virtual im-
plementation. however. a three-step
process takes place. First, one of the
existing cell chunks is chosen to be
removed from memory. Second. the
chunk is written to the disk. Finally, its
memory is released, to be reallocated
for the new chunk. When a chunk
whose contents are on the disk is
referenced, the chunk isread back in-
to memory, possibly causing another
chunk to be written to disk.

A few details are left to be attended
to. First is the matter of tracking the
locations of all the chunks. Actually.
only the chunk’s array of cells is writ-
ten to the disk and freed. The other
fields of the chunk, like the starting
row and column and the pointers to
other chunks, are kept in memory. Ad-
ditional fields in the chunk provide
the necessary bookkeeping informa-
tion. One such field is diskAddress.
It contains the location on the disk
where the chunk's cell array is located.
(The diskAddress field of a newly
allocated chunk is empty) When the
chunk is first written to disk, it is
assigned a disk address. Another new
field, inMemory, contains a Boolean
value that indicates whether or not
the chunk’s cell array is in memory or
on the disk.

Since part of a chunk is never de-
allocated once the chunk is allocated,
the danger exists that memory can be
filled if many chunks are created, even
if the chunks' cell arrays are all on
disk. For our purposes here, my solu-
tion to this problem is to ignore it. The
“immortal” part of each chunk is a
very small 26 bytes, so it will take very
many of them to fill memory.

How do we choose which chunk to
discard from memory when the inevi-
table time comes? One idea is to
throw out the chunk that was refer-
enced least recently, that is, furthest
in the past. As a matter of fact, this
so-called least recently used., or LRU,
policy works quite well.

True virtual-memory implementa-
tions use an approximation to LRU for
efficiency reasons. but for our pur-
poses the additional overhead is
negligible, so we might as well imple-
ment it in full. A counter, touchCount,

(continued)
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The last piece

of the virtual

spreadsheet algorithm

is a simple

optimization.

isinitialized to 0 and incremented on
every cell reference. A field of each
chunk, touchedLast, is assigned the
value of touchCount when a cell in
the chunk is referenced. The chunk
with the lowest counter value is the
one least recently used. For instance,
say there are two chunks, A and B,
and touchCount is initially 0. When a
cell in chunk A is referenced, the
counter is incremented to I, and that
value is stored in As touchedlLast
field. Then one of B's cells is refer-
enced. Again, touchCount is incre-
mented, and its new value, 2., is stored
in B's touchedLast field. A search for
the chunk with the lowest-valued
touchedLast field will yield A, which
is indeed the least recently referenced
chunk.

It's possible for touchCount to over-
flow. The simplest solution to the
problem is to check for overflow and
set the counter and all the chunks'
touchedLast fields to O when it hap-
pens. We thus lose the information
about which chunk was the least
recently accessed. but that's not a
problem; nothing will go fatally wrong
if we pick some other chunk to get rid
of instead. It is only for efficiency that
we strive to pick the least recently
used chunk.

The last piece of the virtual spread-
sheet algorithm is a simple optimiza-
tion. Each chunk has a Boolean field
called dirty, which is set to true if any
cell in that chunk is changed while
that chunk is in memory. The first time
the chunk is to be written to disk, the
chunk is written regardless of the
value of the dirty field. But on subse-
quent write attempts, the dirty field is
checked. If the value is false, the
chunk’s contents do not differ from
the version already on disk. so there
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is no need to write its cells to disk.
This optimization is easy to imple-
ment and can greatly improve the per-
formance of the algorithm.

Now everything is in place for a
detailed description of what happens
when a cell is referenced. Two pro-
cedures are used to reference cells.
The getCel procedure returns the cell
at a given row and column, and the
setCell procedure sets the contents of
a cell at a given row and column. The
procedures work similarly. First, the
cell chunk containing the desired cell
is searched for. If it doesn't exist and
the cell is being set, the cell chunk is
created; this action may involve some
other cell chunk being written to disk
if there’s not enough memory. If the
desired cell chunk doesn't exist and
the cell is being read, there’s no need
to create the chunk; instead, getCell
just returns an empty cell.

If the cell chunk is found, the next
question is whether its cell array is in
memory; this is easily answered by
looking at the chunk’s inMemory field.
If it isn’t in memory. it is read in from
the disk. using the chunk's diskAd-
dress field. Reading this chunk in may
cause another chunk to be written
out. Once the chunk is in memory, the
access can proceed. The cell's con-
tents are read or written, touchCount
is incremented, and its value is stored
in that chunk’'s touchedLast field.
Also, setCell sets the chunk’'s dirty
field to true.

So far, I've ignored the low-level
details involved in writing and reading
cell arrays from disk. In standard
virtual-memory systems, the problem
is easy because pages are a single
fixed size, which is a multiple of a disk
sector's size. A page’s disk address is
just the address of a sector on the
disk, and reading or writing a page in-
volves transferring one or more con-
tiguous sectors between disk and
memory. Our cell arrays, however, are
not of fixed size. Of course, they
always contain a fixed number of
cells; but cells can differ in size
because both formulas and lists of
dependent cells can be of different
lengths. This wouldn't be so bad, but
what really causes trouble is that a
cell's size can change; the user can
add or change a cell's formula or by

changing another cell's formula affect
this cell's dependency list. A problem
occurs when we try to write a cell ar-
ray whose size has changed back to
the place on the disk from whence it
came. If the cell array has shrunk. we
will have some wasted space left over
on the disk when we are done writing.
What's worse, if the cell array has
grown, it won't fit in the original space.

This problem indicates the disk-stor-
age-allocation scheme used for fixed-
size pages won't work for our variable-
size cell arrays. A simple solution
would be to determine the maximum
size of a cell array and pretend that
cell arrays were really fixed-size ob-
jects of that size. But that won't work
for our application. Since a cell can
theoretically have every other cell in
the spreadsheet as a dependent,
there is no reasonable upper bound
on the size of a cell and, therefore, on
the size of a cell array.

A more sophisticated storage-al-
location scheme is necessary. The
scheme should conserve disk space,
but it also must be fast since we don't
want to keep the user waiting. The
scheme | use takes its inspiration from
the design of a typical file system. File
systems have to allocate disk space
for variable-size files. In a typical file
system, the disk is divided into fixed-
length segments called sectors. A file
always occupies an integral number of
sectors, but it may not occupy con-
tiguous sectors. Each sector points to
the next sector in the file. The disk’s
directory contains, for each file on the
disk, the number of its first sector. The
directory also contains the number of
the first free sector on the disk, that
sector contains the number of the
second free sector, and so on. The
free sectors form a linked list on the
disk, as do the sectors for each file.

My method is similar, but I've tried
to minimize the number of disk ac-
cesses required to read or write a cell
array by keeping more information in
memory. | use a single file I call the
scratch file to hold all the cell arrays
that are written to disk. Initially, the
file is empty; as cell arrays are writ-
ten, it grows.

In my scheme, a disk address is an
array of sector numbers. The size of

(continued)
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Computer Friends Buffers,
the new generation.

‘MAC MASTER"

Universal Buffer & Printer Controller.

LOOK!

Let Mac Master be your

1. Buffer and free your Computer Memory

2. Printer Controller. Mac Master stores/recalls all the
fonts and commands of any printer you connect to it.

3. Auxiliary Memory. Mac Master sto
logos, graphic symbols, etc.

Plus multiple copy capability, memory and copy no. dis-
play, pause and bypass option, and more. Available in

26k 945000

parallel or serial.

sk 929900
1vEc $70000

res/recalls files,

Shipping
$400U.S.

PROTEUS 64K — $19900
PROTEUS 256K — $29900

Mac Master and/or Proteus are easily installed
and can be used immediately. 12 Months Warranty.

PROTEUS™

Double Buffer & Data Switch (Parallel).

Connect 2 printers or other parallel peripherals to
PROTEUS and you will have:

1. Buffer on Port 1 and 2.
2. Switching capability (manual or via software).
3. Multiple Copy capability on both ports.

Shipping
$400U.S.

UNIVERSAL

MAC INKER"

Re-inkyourFabricRibbons
automatically for less than 5 cents.

Extremely simple operation. We sup-
port any fabric cartridge. The Univer-
sal Cartridge MAC INKER is $68.50.
The Universal Spool MACINKER is
$66.95. Our lubricated, dot matrix ink
($3.00/bottle) yields a darker print
than most new ribbons. Estimated no.
of re-inkings peravge. cartridge
60-100. MAC INKER has been
reviewed, approved and flattered in
most magazines, even in the New
York Times and the Chicago Sun
Time,

Shipping™-
$3.00U.S.

(Universal w/C. Itoh Prowriter Cartridge).

Over 50,000 MAC INKERS in the field as of
Jan. 15, 1986.

RE-INK IN COLOR TOO

Wehave colored or un-inked cartridges or
reloads for most popular printers. Colors:
Brown, Blue, Red, Green, Yellow, Purple. Please
inquire.

MERCURY MODEM

Really 100% Hayes* Smartmodem
Compatible. ®300/1200 Baud Speed. m
Auto answer, Auto dial, Auto speed selec-
tion. @ Audio monitor w/Volume Control. B
Front Panel lights. m Excellent Manual. ®
18 months warranty.

$20500

Includes power supply and
telephone cable. Computer to
Modem cable $15.00. Ship-
ping $4.00

*Hayes is a trademark of Hayes Microproducts.

-
mac-the-ripper"
Perforation Eliminating Machine.

Tears off the perforations from computer pa-
per. Feed in the first sheet of the stack and let
mac-the-ripper do the rest. Eliminates tedium
and can pay for itself promptly in saved person-
nel time.

Shipping
$5.00 U.S.

$4900

DATA SWITCHES

All types, all lines switched, all metal,
heavy duty switch, elegant design, best
value for money.

2 Ports Parallel
or Serial
4 Ports Parallel
or Serial

s 7500
$15000
3 l(’:slr?tglrl: i’?r/. or Ser. 815000

We have cables too. Please inquire or
specify at time of order.

Order Toll Free.
Call or Write for free brochure.

1-800-547-3303
In Oregon 503-297-2321 (24 hours line)

C=mputer
Friends®

6415 SW Canyon Ct., #10
Portland OR 97221
telex 4949559

Inquiry 83
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Inquiry 375 for End-Users.
Inquiry 376 for DEALERS ONLY.

rExpand Your Computer’s
Capability . . . Instantly®

Now You Can Send Datatoas
Many as Four Peripherals at #

the Touch of a Buttonl

Via West Data Switches do away with
recabling forever. Simply connect between
your computer and printers, modems, plotters,
terminals, networks, etc. and direct data to the
peripheral you want at the touch of a button!

Our switches fit all types of computers and cable connectors. This
includes code activated switches for keyboard control. Both serial and
parallel versions are available in 2, 3, and 4 port configurations.

X Switches are also available.

% Over 22 switch types in stock for

__ TSP-IBM *79
. (3 Port Switch)

(‘;5 'f:r'::" Apple, Macintosh, IBM PC/AT/34/36/

$42-89 38, WANG, and compatibles. We also
offer a full line of cables and connec-

tors. Custom orders are welcomed.

TSSerles
(3Ports)

S Serles
s72.79 |\ OSSerle

(4 Ports)
$105-110

All orders shipped freight collect. Add $4/
Unit for postpaid delivery. Checks, Visa or
MasterCard accepted. Arizona residents
add 7%. Dealer inquiries invited.

Switch

Perlpherais

U‘H l I l EST i 534 North Stone Ave.
q fL. Tucson, Arizona 85705

“The Interface Company” (602) 623-5716

IBM and IBM PC/AT-International Business Machines Corp. Macintosh and Apple-Apple
Computer, Inc. Wang-Wang Laboratories, Inc.

Take the trouble out of
troubleshooting and repair

of microcomputers
COMPUTERFACTS™

Choose Sams Computerfacts for detailed
schematics, circuit board photos, trouble-
shooting tips, and replacement parts cross
references covering more than 50 different
microcomputers, printers, disk drives, and
monitors. Sams works from actual production
models disassembling each unit and testing
each board. Every component location, every
circuit track, and every waveform is checked
and rechecked.

Coverage includes IBM®, Apple®, Commodore™, Radio Shack®, ATARI®, Texas In-
struments, AT &T Computers; Epson®, Okidata, C.ITOH, NEC® printers . . . and many
more. Call today to order the Computerfacts you need. ’

To order call 800-428-SAMS

Ask for Operator 828
In Indiana call 317-298-5566

Name
Address

City

State Zip

[J Bill my credit card [J VISA [IMC [JAE Book No. Quantity Price
Account No. Exp. Date

Signature (required) Shipping & Handling $ 250

AR, CA, FL, IN, NC, OH, TN, WV
residents add local sales tax

Total $
Check or money order enclosed. Make checks payable to Howard W. Sams & Co. Mail this

form with payment to Howard W. Sams & Co., Dept. DM © 4300 West 62nd Street ®
Indianapolis, IN 46268 )

SAMS.
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PROGRAMMING PROJECT

the array may vary. depending on how
many sectors a cell array actually oc-
cupies. Keeping the locations of all
the sectors of a cell array together in
memory. rather than linking the sec-
tors together on the disk, reduces the
number of disk accesses when rewrit-
ing a cell array.

| also keep a list of free sectors;
again, the list is in memory to speed
access. The list need not contain every
sector on the disk but only those sec-
tors in the scratch file that have been
freed. There probably won't be many
of these at any given time, so the free
list should be short.

When a cell array is written to disk
for the first time, it is assigned enough
free sectors to hold its contents. The
sectors are drawn first from the free
list: when the free list is exhausted,
the scratch file is extended. When the
cell array is subsequently rewritten to
disk, the sectors allocated to it are
overwritten. If the cell array requires
the same number of sectors as orig-
inally, nothing changes. If it requires
fewer, the unused sector numbers are
removed from its disk address and
placed on the free list. If the cell ar-
ray requires more sectors, additional
sectors are allocated from the free list
or the end of the scratch file, and their

numbers are appended to the disk

address of the cell array. Reading a
cell array from the disk is a simple
matter of reading each sector men-
tioned in its disk address.

In an effort to achieve some por-
tability, I use Modula-2's file system
module to implement the scratch file.
You may. however. want to bypass
your computer's file system and ac-
cess the disk directly.

ADDITIONS

As always. numerous improvements
and additions can be made to my pro-
gram. Of course, the user interface
could use some work. There are also,
| am sure, many other reasonable
spreadsheet implementations that dif-
fer significantly from the four I've de-
scribed; you can trade off the param-
eters of speed, size, and convenience
in limitless ways. Finally, many minor
improvements could be made to my
implementations. Opportunities for
clever space-time trade-offs abound. m



AT ONLY 80K...IT'SA

WHOLE NEW BA

you can haveit all. . . all the
soﬁw are you need resident in RAM
and pl nty of memory to spare!
Because if you've got a hard disk,
RAM dlsk or extended memory,
Homebase now sets up a data space
to swap'data out when youcall up
one of Elomebase s features. It’s
simple, very powerful and very
sophisticated. And it allows us to
give you the kind of Homebase you’ve
been asking for . . . one that needs
less than 80K! ’

In February, PC Magazine said,
“Homebase is so elegant that it has
one up on SideKick. One way to look
atit is to say that Borland’siproduct
is a first generation organizer, while
Amber’sissecond orthird generation.
This is one of those rare software
_offerings you have to see to believe.

| Each of Homebase’s services could
' make it in themarketplace asa full
| featured stand alone product.’” And
that was before we reduced the
1m act on RAM from 176K to
(and added @ voice autoduzler
and an onlirie editor)!

Imagine all these features,
with so little overhead:

Type-Ahead Keyboard
Buffer ... Userdefinable size,
accepts control characters.
Online Editor ... Opena
notepad, or edit a text file.

Autodialers . . .(voice and data)
ASCII Table ... and Home-

base allows you to add any other

table you'd like, easily.

Quickterm Terminal ... Now, you'll
have the ability to set up your computer
to answer the modem and receive Elec-
tronic mail in the background while
you’re working in another application.
You’lleven be able to bri g up Lotus
while you’re online!

Hit Alt Shift Q and jump right into the
termmal no matter what other software
you'’re running or plan to run while you’re
online. Includes Autodialer that saves
and implements entire configurations.
Scroll-back, X Modem file transfer and
more.

On-Line Context-Sensitive Help
Calculator . ..handles formulas,
simple and complex math. Onscreen tape
kee s track for you, converts between hex

nd dec, adding machine mode . . . and
much more. Variable window displays up
to 26 variable values at once.

Multiple Calendars. .. a system so
powerful thatit can keep track of a whole

office, or a busy individual. Daily, weekly

and month]y . you can track appoint-
ments and business expenses . . . even set
alarms that show text from a pointment
slots. (alarm now automaticaf

re-boot.) Includes full search facility and
coupled, daily to-do list.
Online Databases ..
and structured databases available at the |
touch of a hotkey. The template maker
allows you to create structured entry
forms for your Homebase databases in
minutes and the full search facilities let
you manipulate the data easily.
Phone Message Pads .. . just
like the paper ones, but search-
able, sortable and printable.
On-Screen Clock

Cut'and Paste
Screen Saver

SAFE!! ~
Homebase Version 2.0 is compatible with
most popular software, including Lotus,
Word, DBase ITI+, WordStar 2000, and
peripherals such as the Hercules mono-
graphic card, and EGA

. both free-form

Homebase S

prints information from your Homebase
databases and calendars to chp into your

- appointment book when you're on the
| road. In addition, it can print out malhng
ly re-sets at |

labels, continuous form Rolodex™ cards. .

| it can even do mail merge.

DOS Services . .. View up to four

directories‘onscreen at once, copy or erase /

groups of related or unrelated files, view
and even edit ASCII files .. . and lots
more. Create, delete and move between
subdirectories visually. '

Phone Directory ...you can search,
sort, Autodial from and even print your
. phone directory.

_ Available at better dealers . .

PC Magazine
~ - Top Software

SPECIAL OFFER
Trade in your SideKick!

Get Homebase 2.0 for $49.95

Just Send Us Your SideKick Disk!

Call Toll Free in California
800-538-8157 ext. 824 800-672-3470 ext. 824
Please enclose cheque or money order or. . .

O Visa O MasterCard O American Express Send to:
Card # Amber Systems
Exp. date 1171 South Saratoga-Sunnyvale Rd.

O Homebase $69.95* per copy (Not copy-protected)

O SideKick Trade In $49.95
0 Homebase Update $29.95

Please add $5 shipping and handling O CA residents add 6/2% sales tax.

Amount enclosed $

San Jose, CA 95129

LGAME!

‘Mobile Home ase
- Report Generator sorts, composes ‘and

. worldwide.

reduct of the Year! "

30 day money-back guarantee.
For the IBM PC, XT, AT and compatibles.

Name

Address

City State Zip

Phone: (Home) Phone: (Office) Ext:

Dealer, distributor and corporate quantity discounts phone: 408-996-1883
*Orders outside the U.S,, please add $20 shipping and handling. (U.S. funds, please)

SideKick is a trademark of Boriand International. Microsoft Word is a trademark of Microsoft. WordStar 2000 is a trademark of MicroPro. Lotus 1-2-3 is a trademark of Lotus Corporation. d8ase lil+ is a trademark of Ashton-Tate.
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When it comes to a portable
computer, smaller is better.

That’s one reason the new dual
disk drive Toshiba T1100 PLUS has it all
over the IBM PC' Convertible.

But our new portable PC is not
only smaller than the IBM. It’s also
lighter. And more powerful.

How much smaller? A full 207%.
And theirs weighs 12.2 pounds. Ours
is under 10 pounds.

And with theirs, if you want
serial and parallel ports or a CRT port,
you have to add add-ons.

Which makes it even bigger and
heavier. And more expensive.

With the T1100 PLUS, the serial,
the parallel and the CRT ports are
standard built-in features. Simple math-
ematics tells you which portable is more
portable. And more affordable.

WE TAKE THE PORTABLE PC TO
A HIGHER POWER.

Before we go any further, we
have to tell you there is one thmg about
the T1100 PLUS that’s bigger than the
IBM portable. It's maximum memory
capacity. Ours is 640K of RAM. Theirs
is only 512K of RAM.

Now we can tell you that the
T1100 PLUS 1s faster than the IBM.
Our 80C86 microprocessor lets you zip
through work at twice the speed.

ANOTHER CLEAR ADVANTAGE.

The Toshiba T1100 PLUS uses
a high-contrast, high-resolution LCD
display screen. It shows 25 lines by 80
characters of text with 640x 200 reso-
lution, tilts to any convenient viewing
angle and folds flat when you use a
CRT monitor.

The IBM portable also uses an

as much contrast. It doesn't tilt to as
many convenient angles. And you have
to pull it off to hook up another monitor.

ONE MORE THING THAT MAKES
US EXCEPTIONAL.

Of course, the Toshiba T1100
PLUS is fully IBM-compatible. So you
can run popular software like Lotus
1-2-3; WordStar’and dBASE III

And, as we mentioned, it has
two built-in 720K 3.5"disk drives. It
also has an optional 1200-baud Hayes™
compatible internal modem and runs
on built-in rechargeable batteries. Just
like the IBM portable.

But should either stop running,
onlyToshiba guarantees you overnight
delivery of a replacement while yours
1S being fixed. It’s all part of our
“Exceptional Care” program.

To find out more about the
T1100 PLUS, call 1-800-457-7777 for
the name of the authorized Toshiba
dealer near you. And see why being
small is é ing to make us one of the
biggest things in PCs.

In Touch with Tomorrow

TDSHIBA

TOSHIBA AMERICA, INC., Information Systems Division
Inquiry 368

LCD display screen. But it doesn't have @\
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Get the Picture with

WV

PHOTOBASE is a soft-
ware package that works
with data base manage-
ment systems such as:
dbase II*, R:Base 4000*
and the IBM Filing
Assistant*.

Now you can open up a whole
new dimension in data base
applications by merging real-life
color pictures with popular data
base management systems.
Pictures of people, products,

diagrams, maps, company logos — '

whatever you want to photograph
— can be integrated with your
data base. Consider these typical
applications:

Security — verify those employees
who have authorized clearance to
limited access areas. A data base
containing employee pictures and
personnel records can be searched
and displayed for visual verification.

Real Estate — add pictures of
houses to on-line real estate listings
for faster property identification and
improved sales presentations.

Electronic Cataloging — pictures

of products can be combined with a

data base system containing
product specifications, pricing,
availability and much more.

Medical Files — Existing data base

corporate plctures of x—rays,

AR PR,

systems contalnlng patient histories

Roy's Real Estate

fddress: 27 Lilac st.
own:  Hudson
Price; § 235,

Lot Siz 3 acres

Omer:  Philbrick
$q. Ft: 3088 sq ft

Bedroons:, 11
Basenent: ges Garage: yes
Heat:  oil Con:ﬁ: stucco
Taxes: § 3508 fge: 30
Schools: Hudson school district

Tewarks: Executive howe

Stule: contenp
Baths: 6

[ Hast | Previous  Search HKodify it
Use cursor keys to wove selection, press mm tu select

e ————————————————————.
SONY

Customers, distributors and sales
personnel can quickly search data
and view the resulting product/
picture information on one screen.
Files can be updated easily,
quickly.
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PHOTOBASE

PC-EYE is a high speed,
high resolution video
digitizer board that lets
you capture anything you
can see.

It's Easy

With a simple keystroke, pop-out of
your data base system and into the
PHOTOBASE menu. Capture
images of text, photos, artwork and
3-dimensional objects with an
ordinary video camera and our
high resolution PC-EYE™ video
digitizer. Pop back into your data
base system and add the picture
name to your data base like you
would any other piece of
information. The full functionality of
the data base system is preserved,
but the resulting display is text and
picture information on one screen.

Pictures are displayed in the upper
right quadrant of the screen or ata
full screen resolution of 320 x 200
with 256 optimized colors. Screen
display can alternate with text,
images, or both simultaneously
viewed.

Call or write and we will send you
information on PHOTOBASE,
PC-EYE, compatible cameras and
other imaging equipment in the

~ Chorus Family of products.
- (603) 424-2900 or

1-800-OCHORUS.

: TM PHOTOBASE and PC-EYEare trademarks of

CHORUS Data Systems.
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ANAGRAM SOLVING
IN PASCAL

THE JOY OF ANAGRAMMING is the
joy of language itself. Although En-
glish poet John Dryden called the
practice “the torturing of one poor
word ten thousand ways.” people have
been rearranging the letters of words
at least since ancient Greek times, and
very likely since the first alphabet was
devised. Some anagrammatists work
for the sheer pleasure of seeing intox-
icate turn into excitation. Others have
gone from lofty heights to the very
highest, seeking religious meaning in
the mysterious transposition of one
word into another.

Part of the pleasure comes from the
jolt of recognition when a word is
anagrammed. Even short words have
an astounding number of possibilities.
The number of permutations of a
word N letters long is N factorial, so
that a five-letter word has 5!, or 120
possible anagrams. An eight-letter
word has 40.320, and a ten-letter
word has more than 3.6 million.
Nevertheless, the human eye can look
at anagrams and easily see ars magna—
the great art.

Can a microcomputer be pro-
grammed to do the same thing? A

BY BOB KEEFER

Use a probability table

to decipher anagrams

February 1984 BYTE article (“Deci-
phering Word Games” by Mark C.
Worley) outlined a BASIC program
that generates all permutations of
words up to six letters long and dis-
plays them on the screen. At that
point, it's up to the operator to pick
the English words out from the non-
sense combinations.

My program, ANAGRAM.PAS, goes
a step further. |Editor's note; ANA-
GRAM.PAS and SETPROB.PAS (men-
tioned later) are available in a variety of for-
mats. See pages 459-461 for details.| Writ-
ten in Turbo Pascal, the program
generates all possible permutations of
words up to ten letters long (it can do
even longer words, but the program
would take a very long time to run).
Then, using a surprisingly mechanical
method, it tries to solve the ana-
gram—that is, to pick out the English
among the random nonsense. The
program doesn't, however, look words
up in a dictionary; that would, after
all, be cheating. What it does instead
is evaluate the probability that each
of the three-letter combinations, or
trigrams, that make up the permuta-
tions could occur in normal English.

The method is based on the fact
that in English, as in any other lan-
guage, certain patterns of letters are
more likely to occur than others (see
“A Travesty Generator for Micros” by
Hugh Kenner and Joseph O'Rourke,
November 1984 BYTE). A basic ex-
ample is that g is almost invariably
followed by . In a more typical case,
it is easy to determine that th is fre-
quently followed by e, a, i, or 0, more
rarely by u. and almost never by p or z.

This property allows your computer
to evaluate the likelihood that any
given combination of letters is an
English word and not nonsense. For
example, you can permute the letters
d. g. and o. into six arrangements:

DGO
DOG
GDO
GOD
OGD
ODG

When you put these trigrams in order
(continued)
Bob Keefer (35995 East Wills Rd.. Creswell,
OR 97426) is a feature writer for The
Register-Guard in Eugene, Oregon.
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ANAGRAM SOLVING

of their likely appearance in English,
the two words god and dog rise to the
top:

GOD
DOG
ODG
GDO
DGO
OGD

This is exactly what ANAGRAM.PAS
does. Given a list of letters in any
order—including an English word—it
produces every permutation of those
letters. Then it scores each permuta-
tion by totaling the probabilities of the
trigrams that make up the permuta-
tion. Finally, the program prints out the
top 15 scorers, presumably including
any English words buried among the
nonsense permutations. Table |
shows the results of entering the let-
ters claaps. which ANAGRAM.PAS un-
ravels to pascal on line 4.

But where does ANAGRAMPAS
look up the probabilities? That's
where a second program comes in.

SETPROBPAS

SETPROBPAS creates a probability
table for ANAGRAM.PAS by reading
natural English text from a disk file
and counting the occurrences of each
trigram. The results are tabulated in
a three-dimensional array, Probability
[XY.Z]. which is then stored in a disk
file (PROB.DAT) for use by ANA-
GRAM.PAS.

Probability[XY,Z] is a big array. With
each dimension extending for 27
units—26 letters plus the blank
space—it has 19,683 elements. In a
Turbo Pascal integer array, which re-
quires 2 bytes per element, that's 40K

bytes for the probability table alone.
Using Turbo Pascal on my 64K-byte
Osborne I means the program can-
not be compiled and run in memory
but must be compiled into a com-
mand file (COM) and run without the
Turbo Pascal system.

I ran SETPROB.PAS on several chap-
ters of an unfinished novel, since that
was the largest chunk of text | had sit-
ting around on floppy disks. The
English text was about 35,000 words.
A bit of experimentation showed that
the performance of ANAGRAM.PAS
improved dramatically, at first, as
more text was digested into the prob-
ability table. When the table included
the results of reading about half the
text, though. the program's perfor-
mance seemed to top out. It may be
that adding English text from a source
other than my own hand would once
again broaden the program’s hori-
zons; | haven't yet tried this.

To use SETPROB.PAS on more than
one text file, such as separate chap-
ters contained on more than one disk,
you must alter the procedure Zero-
Prob so that instead of setting the
array elements in Probability[X\Y,Z] to
zero at the beginning of the program,
it reads in existing results from the file
PROB.DAT. Notes in the program
listing show how to do this easily.

SETPROB.PAS treats everything that
is not a letter as a blank space and
turns all letters into capitals. Then it
collapses strings of blanks into single
blanks before evaluating the charac-
ters of the trigram (Ch1, Ch2, Ch3)
and incrementing the appropriate ar-
ray element in Probability[X\Y,Z]. A
procedure called ScaleProb makes
sure that the highest value in the ar-

shows relative probability.

Table 1: 1n a typical run, ANAGRAM.PAS unscrambles a group of letters
and finds, on line 4, the word “pascal”” The number to the right of the word

Enter word: claaps 1 CASPAL 539 9 PLASAC 358
2 SACLAP 481 10 LASPAC 351
3 SAPACL 458 11 CASLAP 346
4 PASCAL 452 12 PLACAS 337
5 CASPLA 418 13 SAPLAC 332
6 SPACAL 388 14 PASLAC 331
7 CALAPS 372 15 PACLAS 328
8 CAPALS 358
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ray never exceeds Pascal's maximum
integer value, 32,767.

An interesting feature of ANA-
GRAM.PAS is that probability tables
can easily be generated for different
languages. When | used SETPROB.PAS
to create a probability table for Latin
by counting a 300-word excerpt from
Cicero, ourtt no longer unscrambled to
trout, as it does when the table is
based on English text, but to tutor. a
good Latin word. Similarly, eeung un-
scrambled to neque, the Latin word for
nor, and not queen, as it would in
English.

ANAGRAM.PAS

ANAGRAM.PAS contains two Pascal
procedures of interest. Permute, a
recursive procedure, generates all
possible permutations of the string
obtained by procedure Getlnput. |
must admit I was stumped for a long
time by the problem of generating
permutations of a word of any length
without resorting to an endless
number of nested for loops; I finally
stumbled across the solution in
Charles Seiter and Robert Weiss's
Pascal for BASIC Programmers (Addison-
Wesley, 1983) and have borrowed
their general structure for Permute. To
them. thanks.

The second procedure, Score, is in-
corporated into Permute. It consults
the probability table to look up the
relative likelihood of each trigram
making up the word. A space is
added to the beginning and ending of
each permutation before scoring be-
cause the blank space is the most fre-
quently appearing character in En-
glish text, and its location, marking
the beginning and ending of words,
is accordingly significant. The total
probability for each permutation is
stored in the variable Total, which is
then compared to the list of winners
kept by procedure KeepScore in the
array ScoreBoard. If the new total is
higher than any score on the Score-
Board array, Total and the string Word-
ToScore are plugged into place and
the rest of the contenders are shuffled
down one slot in the ranking.

The one refinement | have made to
the basic scoring method is that an
anagram's score is cut in half for every

(continued)
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Do you need a personal computer, but your budget winces at the cost?
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Look at Cordata’s affordable PCs and ATs.

You see...Cordata (formerly Corona Data Systems) has been
providing the best value in PCs right from the beginning.
Check out our desktop PC400. Only $1495, complete.

B Big 14" screen — easy-to-read, sharp characters, built-in graphics.

W Full size system — lots of room for growth.
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ANAGRAM SOLVING

ANAGRAM.PAS does
not handle very long

anagrams well.

trigram it contains with a zero proba-
bility. This prevents an anagram made
up of both a very likely trigram, such
as she, and an impossible one, such as
dgt, from scoring well and overwhelm-
ing other possibilities. This is handled
in the procedure Score by the vari-
able Unlikelihood, which counts the
number of zero-probability trigrams.

PERFORMANCE
How well does ANAGRAM.PAS work?
That depends on the length of the
word. To establish some kind of stan-
dard for performance while testing
the program, I drew up a list of 70
common words, including 20 four-,
five- and six-letter words and 10
seven-letter words. The program was
declared to have solved the anagram
if the original word appeared any-
where in the list of 15 top choices.
At its best, ANAGRAM.PAS “solved”
all 20 of the four-letter words, 16 of
the five-letter words, 9 of the six-letter
words, and 6 of the seven-letter

words. Table 2 shows a list of the 70
test words and the rank number each
received during one run of the pro-
gram. Overall. then, it appears that
ANAGRAM.PAS will unscramble a
four- or five-letter word about 90 per-
cent of the time. That is, of course, lit-
tle to boast of for four-letter words,
which have only 24 anagrams. But
five-letter words have 120 possible
combinations. and it is sometimes
startling to watch the program flash
the correct unscrambled word on the
screen a few seconds after you have
typed in its letters in random order.
For six- and seven-letter words, the
success rate falls to slightly more than
50 percent. Eight-, nine- and ten-letter
words take quite a long time to com-
pute (my Osborne takes about 20
minutes for eight letters and 30 hours
for ten letters), and I've not tried
enough of them to be able to gen-
eralize. The success rate is undoubt-
edly quite low.

I've tried various methods for im-
proving the program’s performance—
jiggling the way in which the Unlikeli-
hood factor is calculated. for example.
or the amount of text used to estab-
lish the probability table. My conclu-
sion is that the basic method is sound,
and extra bells and whistles only get
in the way. except for the simple

Table 2: Seventy common English words and the probability rank each received
from ANAGRAM.PAS. An asterisk indicates a rank higher than 15, meaning
the program did not solve the anagram. Of course, the probability rank will vary
depending on the text you use in calculating the probability of trigrams.

FOUR 2 TROUT 2 SEXTET. * TERRIER 2
WITH 1 STORE 1 BANANA 12 COUNTRY 1
THEY 1 BREAD 12 FRIEND 11 BISCUIT *
BOAT 3 STEAM 7 VOLUME 10 SPEAKER 6
SHIP 5 HORSE 13 DONKEY * PICTURE *
CORE 1 NUTTY 5 FLOWER 4 COCONUT *
HATE 6 AWFUL 15 SKATER * BELIEVE 1
SKIN 1 CREEP * BORING 4 ARCHERY “
KIND 1 ADOBE * ACTION * CALVARY 1
LOVE 1 CREAM 13 INDIAN 1 LIZARDS 3
SING 1 SKIPS o PENCIL *

CRAM 4 NEEDY 14 NAUSEA *

JAZZ 1 PLATE 2 ALIGHT *

ZERO 10 QUEEN 2 ENGINE *

EXAM 1 PIZZA 8 CORRAL 2

PAIR 4 ZILCH L DIMPLE 2

QUIT 1 JELLO 4 GANTRY *

SKIM ) CLOCK 2 STREET *

OBOE 6 HAPPY 1 ARTIST *

SPRY 1 SHAPE 15 BANGLE 10
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rescoring of words containing zero-
probability trigrams. The best way to
improve performance would un-
doubtedly be to count the probabili-
ty of four- or five-letter segments in-
stead of three-letter segments. The
size of such a probability table,
though, would exceed the memory of
most microcomputers. While it is
possible to write a program that
would score anagrams without a
probability table. less memory-
intensive algorithms run very much
slower and would be ungainly for
words longer than five or six letters,
which ANAGRAM.PAS already solves
fairly well.

One area that might bear examina-
tion is elimination of extremely high
probabilities from the existing table.
The occurrence of th is so common,
for example, that any time a word con-
tains both t and . those permutations
containing the diphthong th score ex-
tremely high and wipe out all other
possibilities. Thus heater is lost, in favor
of such nonsense as therea, eareth, and
eather. It may be that massaging the
probability table to temper extremes
would produce better results.

One thing that ANAGRAM.PAS
does not do well at all is handle very
long anagrams, such as full sentences.
This could be another problem for
further study. Lengthy anagrams are
not only possible for humans to solve,
but they have at times been the oc-
casion of considerable intellectual
passion. During the seventeenth cen-
tury, perhaps the heyday of anagram-
ming, a hermit of St. Paul named
Nieszporkowitz produced more than
3000 metrical anagrams of the
"Angelic Salutation” in the Gospel Ac-
cording to St. Luke: Ave Maria, gratia
plena, Dominus tecum. ("Hail Mary, full of
grace, the Lord is with you.”) One ex-
ample is Virgo serena, pia, munda et im-
maculata. ("Virgin serene, pious,
elegant and immaculate!’) Not to be
outdone, the Belgian abbot Lucas de
Vriese turned out 3100, with ap-
parently few repetitions. It would take
ANAGRAM.PAS about 7.8 x 1024
years to compute and score its fa-
vorite 15 anagrams of the Angelic
Salutation. That is about 5 x 10
times the estimated age of the
universe. m



PRINTER SHARING
AND PRINT BUFFERING
ALL IN ONE VERSATILE UNIT

Print Master from BayTech
is an intelligent printer
controller that connects
between your computers and
printers. It allows you to share

one printer automatically, : BayTECh

contend for multiple printers Printer Controller

automatically, or switch e .

between several printers by Print Master 710C

sending a simple code. Plus, 5 6 7 3
Print Master’s built-in buffer w
spools data until your printer
can receive it.

A VERY FLEXIBLE

PRINTER SHARER I the selected printer. If you automatic. Again, you perform
You configure Print Master’s EE?JS&%SUT&I%SI;I?III{JEFER et O R RO
ts f g binat ¢ Master is optionally available  and are connected to the
B?i;\tse rgra?\gyc%%d?;éogyo Since Print Master can with one megabyte buffer. next available printer on a
answering questions from the accept data faster than your first-come-first-serve basis.

Print Master will send data to
all printers simultaneously to
keep your printers running at

easy-to-folow menus. For prti)ntetr ' YPOL.J tc&n dtumpsiggm CONTROL PRINT OUTPUT
example, with the ten-port Jg ﬁ'” - é":h gplers X FROM YOUR COMPUTER
Print Master, nine computers i JEIS Lo UE Al MUY

; : another project. All connected If several users are sharing full capacity. )
gg;snﬁgg%gi grt;r;tg,tsght users can send data to this one printer, printer §haring is _|f you are sharing several
printers, seven computers common pool buffer, and completely automatic. There  different printers, such as a
can share three printers, and  NeY ¢an be doing it at the are no codes to send. You letter printer, a laser-jet and a
S0 on, to one computer which same time, even if no printer  simply perform your normal plotter, you do your normal
can share nine printers. You S available. Data s stored in  print operation, If you are print fOUtilﬂe but éﬂsertha rthort
can also menu-select these the bu'ffer'un_tll it can be sent  sharing se_veral identical ' printer Sede(f?.t code (w IfIC
features: the baud rate, word ©n @ first-in-first- printers, connection ~ YOu can detine yourse ) as

’ out basis to is also the first characters of your

size, stop bits, parity, and
XON/OFF handshaking; the
disconnect time-out; and form
feeds. Ports may be
configured individually to
translate for printers and
computers using different
configurations. All
changes you make are
saved in non-
volatile memory.

data. The data is then routed
to the selected printer. It's
that easy.

e ——
CHOOSE SERIAL
OR PARALLEL MODELS

706A (6 parallel ports), $795.
706C (6 serial ports), $795.
706D (4 parallel/2 serial), $795.
708D (6 parallel/2 serial), $895.
708C (8 serial ports), $895.
710C (10 serial ports), $995.
Additional 500K buffer, $249.
Want more details? Call or
write BayTech at P.O. Box
387, Bay Saint Louis, MS
39520. Telex 910-333-1618.
Phone 601-467-8231 or

800-523-2702

—~~ o~~~

BAY TECHNICAL ASSOCIATES, INC.

DATA COMMUNICATIONS PRODUCTS
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SINK YOUR
TEFIH INTO
THIS.

Introducing WordStar® 2000 Plus Release 2, the
new and improved software that topped
InfoCorp’s chart of word processing packages.

We could make all kinds of claims about our new
WordStar 2000 Plus Release 2.

About its commonsense commands. Tutorials for easy
training. Direct Lotus® file input Extensive printer sup-
port.DCA connectivity. LANS and site licensing options.

That would be easy to do.
Butwe decided to let the experts do the talking.

Ina comparative report—the report containing the chart
to the left—Robert Lefkowits of InfoCorp said:

"WS 2000+ emerges as a clear
winner in overall applicability.
InfoCorp believes W5 2000+
would appeal to the largest
number and widest variety of
users. Its layered functionality,
ease of learning, and excellent
communications features make itideal for
corporate users, rangfng from secretaries

to clerks to managers to executives.”

And, after reviewing WordStar 2000 Plus Release 2
alongside MultiMate™ Advantage™ and 1BM®’s

WORDSTAR

Powerful word processing
has never been easier.™

RELEASE 2

DisplayWrite® 3, International Data Corporation’s
Jim Chapman concluded:

“"WordStar 2000

is our favorite—for ease of
learning, ease ofuse...and
for well-conceived and
helpful documentation.”

Now we don't expect you to take these opinions as
gospel.

Because when it comes to knowing your company’s
word processing needs, you're the expert who
really matters.

So evaluate our product yourself.

See your local MicroPro dealer today. Or call 800-
227-6703 (800-632-7979 in California) for the dealer
nearest you. Put WordStar 2000 Plus Release 2 to the
testand see how it measures up to the advance reviews.

We believe it'l be time well spent. For you and your
company.

If you'd like the complete InfoCorp and IDC reports, we'll
be happy to send them to you. Just fill out the coupon

belowand mail it to us,
or call 800-443-0100 x. 547.

®

P.O. Box 57135, Hayward, CA 94545
I Yes, I'd like copies of the InfoCorp and IDC Reports on WordStar |
I 2000 Plus Release 2. Please send them to me right away.

Name

Title

Address

I Company

State Zip

I
I
I
I
I
_______ ==

Lotus and 18M DisplayWrite 3 are registered trademarks of Lotus Development Corporation and 18M Corporation, respectively. MultiMate and Advantage are trademarks of

MultiMate Corporation. Current WordStar 2000 owners can update to WordStar 2000 Release 2 by calling MicroPro Customer Update: 800-433-0100 x. 265.
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PART 1: THE HARDWARE AND OPERATING SYSTEM

THE DEFINICON 63020

COPROC

A plug-in board that
provides 32-bit
computing power and

math processing for

16-bit machines

ave you ever wished that

your personal computer

had the speed of a VAX

or that the number 64K
had never existed? Well, the Motorola
68020 32-bit microprocessor has the
computing power to come close to
fulfilling both those dreams. BYTE has
arranged for Definicon Systems to
design a special version of its 68020-
based scientific microcomputer sys-
tem that allows 68020 hardware and
software development at a price all
can afford. (See the text box "How to
Get Your DSI-020 Coprocessor Sys-

Trevor Marshall, Christopher Jones, and Sigi
Kluger are engineers with Definicon Systems
lnc. They can be contacted at 31324 Via Col-
inas #108/9, Westlake Village. CA 91362.
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tem” on page 122 for complete
information.)

The DSI-020 is a coprocessor board
(see photo I) that uses the 12.5-mega-
hertz versions of the 68020 CPU and
the 68881 FPU (floating-point unit).
Provision has been made for the ad-
dition of the 68851 PMMU (paged-
memory-management unit) when it
becomes available. The board has 1
megabyte of high-speed parity-
checked dynamic RAM that requires
only one CPU wait state to operate
correctly. There are two high-speed
(38,400 bps) serial ports (figure 1) and
an interrupt-driven timer to ease the
task of porting UNIX.

All the facilities of a host IBM PC or
compatible are available to the co-
processor, including networking and
access to any other peripherals con-
nected to the PC's bus. System calls
for full bit-mapped graphics are pro-
vided in the kernel. All BDOS and
BIOS software interrupts in the PC are
available to the 68020 programmer.

OVERVIEW

The DSI-020 board is composed of a
number of relatively independent
functional blocks. The CPU cluster
(figure 2) consists of the 68020,
68881, and 68851. The 32-bit bus ad-

dress decoding circuitry is shown in
figure 3 and includes the FPU20 and
DEC20 PALs, the HOLD20 bus re-
quest arbiter PAL, the 32-bit bus DMA
sequencer (74F161 and DPORT20
PAL). the DSACK20 PAL. and the
BE20 byte enable PAL (figure 4). The
DSACK20 PALs main function is to
provide signals to the 68020 to in-
dicate that a memory access cycle is
complete and whether the size of the
transfer was 8, 16, or 32 bits.

A delay line and associated headers
delay the CPU's address strobe (AS)
signal long enough for all the de-
coding to have been completed be-
fore the RASIN signal is generated to
initiate the DP8409 dynamic RAM
controller’'s access cycle. The DP8409
(figure 5) directly drives the multi-
plexed address and RAS lines of the
RAMs. The CAS signal is multiplexed
with the Byte Enable signals before
being applied to the RAM array,
shown in figure 6. The refresh counter
is driven from the CPU's clock oscil-
lator, divided by 128. The DP8409 at-
tempts to do a hidden refresh, but if
this is not possible, a refresh request
(RFIO) will be sent to the HOLD20
PAL every 10.24 microseconds. When
this is acknowledged (with RFSHACK)
the DP8409 will perform a RAS ONLY
refresh cycle.

Hidden refreshes occur whenever
any device other than the RAM itself
is addressed. In particular, accesses
to the 68881 will cause a hidden
refresh to occur. This considerably
reduces any overhead that might
otherwise be incurred using this DMA
refresh technique.




BY TREVOR MARSHALL, CHRISTOPHER JONES, AND SIGI

KLUGER

Photo 1: The Definicon DSI-020 board with 68020 CPU, 68881 FPU, and | megabyte of memory. A 68851 PMMU
is shown with this board although it is not commercially available at this time.

The parity error signal generated as
shown in figure 7 is latched and can
be read by the host PC at bit O of the
BFLAGS port (see table | and figure
4). Pulse the Refresh Inhibit line
(RFSHINH) briefly to reset this latch.

THE 68851 PMMU

The principal function of the PMMU
is the translation of logical addresses
from the software running in the CPU
to physical addresses within the range
of the available hardware facilities.
This allows programs to run at ad-
dresses that are not available in
physical memory. An operating sys-
tem that swaps infrequently used
memory blocks to disk and so en-
larges the effective addressing range
of programs is called a virtual mem-
ory system (VMS). Although Definicon
has written a VMS for the DSI-32, the
kernel for the DSI-020 does not yet

PHOTOGRAPHED BY PAUL AVIS

implement virtual memory. The map-
ping from logical to physical ad-
dresses is stored in tables (in memory)
that the PMMU can search. It has an
internal cache so that'the most
recently used translation table entries
are available without the necessity for
an additional bus cycle. The PMMU
implements a hierarchical protection
mechanism with up to eight access
levels. It also provides a breakpoint
acknowledge facility to support the
68020 breakpoint instructions.

The 68851 internally decodes its
own chip select function.

THE 68881 COPROCESSOR

The 6888l is the first high-speed float-
ing-point accelerator from Motorola.
It is addressed when the 68020 places
111 on its status lines (FCO. FCI, and
FC2), 0010 on lines A19 through Al6,
and 001 on lines Al5 through Al3

and performs a memory cycle. The
special coding on the status lines in-
dicates, hovever, that the cycle is ac-
tually for the coprocessor interface.
Chip select for the 6888l is derived
in the FPU20 PAL.

The major feature of the 68881 is
that many frequently used mathemat-
ical functions have been microcoded
into the silicon. This considerably
enhances the performance of the
68020/68881 combination on engi-
neering and scientific computations.
It also accounts for its deceptively
high performance on some function-
sensitive benchmarks, such as the
Savage benchmark (Dr. Dobb's Journal,
March 1984, page 92).

THE HOST PC BUS INTERFACE

The IBM PC XT bus was designed as

a single master bus, so there is no
(continued)
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DEFINICON 68020 COPROCESSOR

The 8088 is used
to relieve the 68020
coprocessor of

many disk and console
1/O tasks.

method for a slave coprocessor to
take control of the bus, tell the 8088
CPU to go to sleep. and drive the
peripherals directly. The XT relies on
the 8088's DMA controller to take
back control of the bus every 15
microseconds or so to perform a

dynamic RAM refresh cycle. This
forces a coprocessor system such as
the DSI-020 either to replace the 8088
or to work in close cooperation with
it.

With the design of the PC AT pro-
vision was made for a slave processor
to control the bus (via the DRQ and
MASTER signals), but a limitation of
15 microseconds remains on the total
length of time a slave can keep con-
trol before memory refresh fails! This
limit obviously makes it very difficult
to provide safe direct disk or other
stream 1/O tasks even using these
newer capabilities. It is for these
reasons that the DSI-020 is designed
to transfer data | byte (or word) at a
time to the host environment.

During the design of the DSI-32

(August 1985 BYTE. page 120) we
found that the total replacement of
the 8088 was relatively inefficient and
that it is capable of relieving the
coprocessor of many of the tedious
disk and console 1/O tasks. The
DSI-020 follows the same design
criteria. The MS-DOS system on either
a PC AT or a PC XT is used to pro-
vide file /O, networking, and other pe-
ripheral tasks, allowing the 68020
kernel to concentrate on the things it
does best. The kernel provides the in-
terface and translation between the
UNIX-derived 68020 system software
and the facilities provided by MS-DOS
itself. We allowed the optional use of
the 16-bit data transfer facility of the
new AT bus. The majority of the im-
provement resulting from the use of

Definicon Systems will provide the
elements of the DSI-020 system at the
following special prices for BYTE
readers.

Note: These special prices have been
provided by Definicon. reducing its
margins to a bare minimum. In par-
ticular, no margin has been allowed for
accounting overhead and so no purchase
orders can be accepted for these special
BYTE products.

Terms of payment are VISA/Master-
Card/American Express only. There is
a 30-day, no-questions-asked. money-
back guarantee. Goods must be re-
turned in “as new” condition in original
packaging for full credit.

Software support available for all
products is limited to a diagnosis and
correction of your software problem.
Under no circumstances will Defini-
con’s technical support team attempt
to teach youto program in any of these
languages!

The DSI-020 has been tested in
almost all the machines compatible
with the IBM XT and AT If it does not
work in yours, Definicon reserves the
right either to correct the problem (if
it is with the DSI-020) or refund your
money.

Although the DSI-020 will operate in

How 1O GET YOUR DSI-020
COPROCESSOR SYSTEM

a system with only floppy disks, a fixed
disk is essential for meaningful pro-
gram development.

DSI-020 basic hardware: $995

I megabyte of RAM, 12.5-MHz 68020.
and 12.5-MHz 6888l

No parity chips or serial ports

MS-DOS interface software, simplified
assembler, linker, and assembly-level
debugger

The DSI-020 hardware is supplied fully
assembled and tested.

Optional hardware upgrade: 599

Chips for the two serial ports, parity-
detection circuitry, and the serial
number EEPROM

Supplied fully tested if ordered at the
same time as the basic hardware.

SVS Library Manager: $49

Forms object modules into libraries
that can be searched by the linker
rather than included as a whole.

QUELO Macro Assembler and Utili-
ties: $155

SVS BASIC PLUS: $169
BASIC language interpreter similar to
DEC's BASIC PLUS language

Living Software BASIC to C Con-
verter: $299

Includes run-time package compiled
for compatibility with either SVS C
or LLL C.

SVS C: $349
Kernighan and Ritchie definition with
most UNIX extensions

LLL C: $349
Kernighan and Ritchie definition with
most UNIX extensions

LLL PASCAL: $399
ANSI level 1 PASCAL

SVS PASCAL: $399
ANSI level 0 PASCAL plus extensions

SVS FORTRAN: $459
ANSI FORTRAN-77 language with
extensions

All the above items may be ordered
only directly from

Definicon Systems Inc.

31324 Via Colinas #108

Westlake Village. CA 91362

(818) 889-1646
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DEFINICON 68020 COPROCESSOR
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Figure 1: DUART and RS-232C drivers.

an AT host comes, however, from the
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