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$10.00 Scratch 'n Win Rebate!

Turbo GameWorks®

Also recently released, Turbo GamneWorks
is what you think 1 is: “Games” and
“Works.” Garmes you can play right away
(like Chess, Bridge and Go-Moku), plus
the Works—which is how computer
games work. All the secrets and strategies
of game theory are there for you to learn.
You can play the games “as is” or modify
them any which way you want. Source code is included to let you
do that, and whether you want to write your own games or simply
play the offthe-ghelf games, Turbo GameWorks will give hours of
diversion, education, and intrigue. George Koltanowskd, Dean

of American Chess, and
former President, United
States Chess Federatiory,
reacted to Turbo Game-
Works like this: “With
Turbo GameWorks,
Jou're on your way to
becoming a master chess
plgyer.” And Kit, Woolsey,
writer, author, and twice
Champion of the Blue
Ribbon Pairs, wrote, “Now play the world's most popular card
game—Bridge . . . even program your own bidding and
scoring conventions.” Suggested retail: $69.95. Use a $10.00
Scratch 'n Win Rebate and you're talking an incredible $59.95!
Minimum memory: 192K,

Recogruion for Borland infernational has come from business. lrade, and media, and ncludes both product
awards and awards lor lechmical excellence and markeling
L_ America’s Cup. Coming Soon!

$10.00 Scratch 'n Win Rebate!

Turbo Graphix Toolbox®

It includes & library of graphics routines for
Turbo Pascal programs. Lets even
beginning programmers create high-
resolution graphics with an IBM, Hercules,”
or compatible graphies adapter. Our Turbo
Graphix Toolbox includes all the tools you'll
== ever need for complex business graphics,
eagy windowing, and storing screen images to memory. It comes
complete with source code, ready to compile. Suggested retail:
$69.95, but with & $10.00 Scratch 'n Win Rebate, only $59.95/
Minimurn memory: 192K.

$10.00 Scratch 'n Win Rebate! OHPLETELY
c SION!
Turbo Tutor® 2.0

The new Turbo Tutor can take you

from “What's & computer?” through
complex data structures, assembly
languages, trees, tips on writing long
programs in Turbo Pascal, and & high
level of expertise. Source code for every-
thing is included. New split, screens allow
you to put source text in the bottorn half
of the screen and run the examples in the top half. There are
quizzes that ask you, show you, tell you, teach you. You get a 400-
page manual—which is not as daunting as it sounds, because
unlike many software manuals, it was not written by orangutans.
Suggested retail: $39.95. Use a $10.00 Scratch 'n Win Rebate and
you're down to an unheard of $29.95! Minimum memory: 192K.
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How to use Scratch 'n Win Rebates
It's really simple. You purchase the product between 9/5/86 and 3/31/87, and
return the license agreement along with daled proof of purchase and your rebate
card We'll mail you a check for $10.00 on single product purchases or a check for
$15.00 when you buy an advertised “bundle”— which means our Turbo Pascal
Jumbo Pack, or Turbo Lightning and Lightning Word Wizard, or Reflex: The Analyst
and Reflex Workshop, or SideKick and Traveling SideKick (Reslrictions do apply
See Official Rules on back of Instant Winner card)

Sail designs generaled
from Shore Sails' Turbo
T Pascal programs
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$10.00 Scratch 'n Win Rebate!

Turbo Prolog™

“Borland International, Inc. is
gunning onto the fast track in the
artificial intelligence and engin-
eering-language-software race,
riding aboard a new $99 Turbo
Prolog,” says Tom Schwartz in
Electronic Engineering Times.
And so we are. Our new Turbo

well deserved—because Turbo Prolog
brings Sth-generation language and supercomputer power
to your [BM PC and compatibles. Turbo Prolog 18 & high-
speed compller for the artificlal intelligence language,
Prolog, which 18 probably one of the most powerful

programming languages ever concefved. We made a
worldwide impact with Turbo Pascal and you can expect the
same results and revolution from Turbo Prolog, the natural

language of artificial intelligence. Darryl Rubin, writing in
Al Expert said, “Turbo Prolog offers generally the fastest and
most, approachable Implementation of Prolog.” Suggested
retall, $99.96. Use a $10.00 Scratch 'n Win Rebate and that
goes down to only $89.95/ Minimum memory: 384K.

TURBO PASCAL 3.8 Minwum memory 128K, includes 8087 and BCO leatures lor 16-bit MS-00S and CP/M-86 syslenss
CP/M-80 vession maumum memory 48K. 8087 and BCO lealures not avalable TURSO OATABASE TOOLBOX Minumum:
memoty 128K CP/M-80 mimum memory 48K Requires Turdo Pascal 20 of laler TURBO GRAPHIX TOOLBOX"
Minimum memory 192K Requies PC/MS-DOS 2 0 or taler, Turbo Pascal 30, and IBM CGA, Hercules Monochvome Card of
equivalent TURBO TUTOR 2.8 Mwmum memory 192K CP/M-80 version minmum memory 46K Requires PC/MS-DOS
20 or later and Turbo Pascal 30 TURBO ED/TOR TOOLBOX* Miwmum memory 192K Requies PC/MS-DOS 20 of later
and Turbo Pascal 30 TURBO GAMEWORKS® Minmum memory 192K Requies PC/MS-DOS 20 of later and Tudo
Fascal 30 TURBO PROLOG® Miwnum memory 384K REFLEX: THE ANALYST* Minmum memory 384K Requires IBM
CGA. Hercules Monochrome Card or equivalent Works with Inlel's AboveBoard-PC and -AT, AST's RAMpage' and RAMpage!
AT Quadrany's Liderty-PC and -AT. Tecmar's 640 Pis, IBM's EGA and 3270/PC. ATAT's 6300 and many others REFLEX
WORKSHOP* Mirmum memory 384K Requres Rellex The Anays! TURBO LIGHTMMNG® Miimum memary 256K Two
sk drives r=quited Had disk recommended LAGHTINMG WORD WIZARD® Minwmum memory 256K Requites lurbo
Lighinng Turbo Pascal 30 requied 10 edit sousce code SIDENICH® Mimum memory 128K TRAVELING SIDEXICK®
Minimum memory 256K SUPERKEY" Mimum memory 128K For IBM PC. AT, XT. PCy and lrue compatibles only,
runnng PC/MS DOS 20 of Later

Turbo Pascal Programming
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Turbo Editor Toolbox™
Recently released, we called our new
Turbo Editor Toolbax & “construction
8et to write your own word processor.”
Peter Feldmann of RC Magazine
covered 1t pretty well with, “A write
Jour own word processor’ program for
intermediate level programmers, with
lots of help in the form of prewritten
procedures covering everything from word wrap to pull-down
windows.” Source code is included, and we also include Micro-
Star, a full-blown text editor with pull-down menus and window-
ing. It interfaces directly
with Turbo Lightning to
let you spell-check your
MicroStar files. Jerry
Pournelle of BYTE
magazine said, “The
new Turbo Editor
Toolbox is the Turbo
Pascal source code

to just about anything
Jou ever wanted & PC-
compatible text editor to
do.” Suggested retail: $69.95. Use a $10.00 Scratch 'n Win
Rebate and you'll get all this for onjy $59.95! Minimum
memory: 192K.

MicroStar Iife directory
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orland’s Business Productivity Programs

Analytical database manager. Provides complete, new ook
at data normally hidden by programs like 1-2-3* and dBASE * Best report generator
tor, and complement to, 1-2-3.

Reflex Workshop ™ important new addition to Reflex: The Analyst Gives you 22
ditferent templates to run your business right.

SideKick™ Complete RAM-resident deskiop management includes notepad, dialer,
calculator and more

Traveling SideK

R,

Rellex: The Analys

Electronic version of business/personal diaries, daytime
organizers, works with your SideKick files, important protessional too!

:rkey” Keyboard enhancer. Simple macros tun 1000 keystrokes nto 1 Also
encrypts your files to keep confidential files confidential
Borland’s Electronic Relerence Programs:

Turbo Lightning™ Works with all yowr programs and checks your spelling while
you type! includes 80,000-word Random House® Concise Word List and 50,000-
word Random House Thesaurus. Forerunner of Turbo Lightning Library.™

Lightning Word Wizard™ tncludes ingenious crossword solver and six other word

chéllenges I you're into programming, Lightning Word Wizard is also a development
toolbox and the technical reference manual for Turbo Lightning.

All Borland products are regisiered o ol Borland g Inc or yica, Inc Turdo
Lightrng Litwary is a rademark of Borland Internatonal Inc AST Turbolaser, RAMpage! AT, AdvantagePremwsm,
SuPakPremium, 3G Pak and RAMpage' are trademarks of AST Research, inc Lotus 1-2-3 s a regislered trademark of Lotus
Development Corp. dBASE is a regrstered Irademark of Ashion-Tale 1BM is a regislered frademark of international Business
Machines Corp Random House is a registered rademark of Random House. Inc Mercules is a frademark of Mercules
Computer Technology. CP/M is a regstered traderrark of Digital Research, inc Traveling SideKick 1S nof in any way
associaled with Traveling Software, Inc of Seatie, Washenglon Copyright 1986 Borland Intermationat  BI-1075C




Borland’s award-winning
software is the best Holiday present
you can give yourself or anyone else

Any one of these Holiday presents
could save your marriage,
career, reputation and quite
a few bucks.

When you give or get any
one of these Holiday presents,
every day's a Holidsy, because
you're giving or getting long-
lasting software that's a lot more
welcome to the Woman in your
Life than vacuum cleaners, egg-
beaters and ugly earrings. And the
Man in your Life would rather have
Turbo Prolog,” Reflex® Reflex Work-
shop,” Turbo Pascal? Turbo Lightning®
or SideKick® than socks, ties and
wrong-gize shirts.

Turbo Prolog takes you by
the hand into the brave new
world of Artificial Intelligence

Artificial Intelligence is no substitute for the human
brain (well, most human brains; you make your own ligt),
but it is a fascinating new field, and we're leading it with
our 5th-Generation Turbo Prolog. In fact, peaple are telling
us that Turbo Prolog is “The most exciting product they've
seen this year.” So see it for yourself. Give it. Get it. You
deserve it.

Turbo Pascal wins PC World’s
1986 World Class PC Award for
‘Programming Language’!

Give someone our Turbo Pascal “Jumbo Pack,” but
keep some of the precious pieces for yourself
There’s so much in there—Turbo Pascal, Turbo Tutor?
Turbo Database,” Turbo Graphix,® Turbo GameWorks,® Turbo
Editor®—you can probably give someone else one or two of
them. (Just keep the ones you don't have already and make
the rest thoughtful, really inexpensive presents for
someone's Turbo Pascal library.)
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SUPERREY'S® PERFECT COMPANION
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SIDEKICK

ReFLEX 7

sl Development Environ

S5 9%  Give them one, maybe two kinds of
Holiday Reflex action!

Adam B. Green, InfoWorld's highly re-
spected columnist, says “Everyone agrees
Reflex g the best-looking databsse they've
ever seen.” Peter Norton of PC WEEK says,
“The next generation of software has

officially arrived.” And now, with our

brand-new Reflex Workshop, which
includes 22 instant ways to run your
business well, you can give someone
both programs and just about
guarantee them a Happy well-run
New Year!

" Turbo Lightning wins the
1986 World Class PC Award
for “Most Promising Newcomer”'!

Solve your gift-giving and spelling problems now
with Turbo Lightning

While you use SideKick, Reflex, Lotus 1-2-3° and most
popular programs, Turbo Lightning proofreads as you writel
If you misspell & word, Turbo Lightning will beep at you
instantly, and suggest & correction for the word you just
misspelled. Press one key, and the misspelled word is
immediately replaced by the correct word. And if you're ever
stuck for a word, Turbo Lightning'’s thesaurus is there with
instant alternatives. Perfect gift for everyone who reads and
writes!
Attention SideKick users!
Your SideKick now has a sidekick!

If you're going anywhere for the Holidays, you'll
need a Traveling SideKick!

It’s the electronic organizer for this electronic age—
a professional binder, a software program and a report
generator—a modern business tool that prints your ever-
changing appointments in daily/weekly/monthly/yearly
form. Your appointments, phone list, address list, meeting
schedule, travel itinerary—even your mailing liss—can be
kept up-to-the-minute correct and with youl (SideKick
Owners: All your files translate instantly to Traveling
SideKick.) Traveling SideKick is electronic, so it's good for
this year, next year and all the next years after that—it'’s
not & dusty old diary that dies Dec. 31!
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Borland’s Instant Winner Game

Scratch this card now and you could instantly
win & free round-trip airline tickets to Australia
for the America’s Cup Race!

Q\ o  First Prize ($10,000 value!) includes
$10,000 - accommodations for two in Perth, Australia,
during the final America’s Cup races, which =
start January 31, 1987. See America win it
back after our onjyloss in 134 years! There's
more than one instant winner in Borland's :
Instant Winner Game, because you could win one of two new $6,895 4-WD

Suzuki Samurai convertibles, or a $4.995 AST TurboLaser™
printer, or & $4.499 ¢~ Toshiba T3100," or &
$2,399 Toshiba T1100™ Plus, or a $595

AST SixPakPremium”, or a $69.95 Traveling SideKick ®or
any one of hundreds of other Borland products—and at

i the very least a Borland Rebate Coupon,
E - “ good for $10 off any single product or $15 off ¢4 409
any bundled product offer!

$69.95 See Official Rules on the back of this card for details.

Don't delay! There will be a second-chance drawing for the trip if not claimed by 12/30/86. There's also & second-chance drawing for the two Suzukis if not, claimed
by 2/26/87. Al rebate coupons are good for products purchased 9/6/86-3/31/87. Product prices above are suggested list prices.

Rub the silver box to reveal whether

you win a prize or get a rebate coupon. 3 ec 0” d - Chan c e

Then fill in the second-chance entry

blank to the right, Sweepstakes
Entry!

We're running two Second-

1 Chance Sweepstakes drawings
to award the trip and cars.
They will be won by some-
one—it could be you! Fill in the
entry coupon and mail it now.
Winners will be notified im-
mediately, because the final

i America’s Cup races start in

i Australia on January 31, 1987,
and you’ll have to pack

in a hurry.

(You will need a valid passport and the ability
{o comprehend Australian versions of the
English language )

Name
Address
City
State Zip




OFFICIAL RULES - BORLAND INSTANT WINNER GAME
1. NO PURCHASE NECESSARY: To participate, you may obtain a game card inserted into the Octobes, November, December, or January issue of the following magazines: PC World 8yte PC Tech Journal PC Magazine You may also obtain a
jome card by mailing a self- addressed, stamped envelope to: 8orland International Game Card, P.0. Box 870, Wilton, CT 08897, { Washington State residents send seli- add d envelope ) Limit one game card per stamped request All requests
nust be received by January 15, 1987.
1. TO PLAY. Remove the rub-off area on the game cand to reveal what prize or rebate offer you have obtained.
3. PRIZES/ REBATES: Beneath the rub- off area one of the following prizes may be revealed: Trip for Two to America’s Cup Races or $10,000; 1988 Suzuki 4W Samurai Convertible or $8,895; AST Turbo Laser; Toshiba 1100 Portable Com-
swter, Toshiba 3100 Portable Computer, AST Sixpakpremium; AST Ad gepremiun AST3G Palc AST Rampage: AST Rampage AT: Free Borland Product, o you may obtain the following rebate offer. $10 rebate offer on any individual product
w $15 rebate offer on any single advertised Borland bundle ( See rule # 11 for prize details.).
1. PRIZE CLAIMS: If you obtain one of the prizes stated in Rule # 3, sign your full legal signature on the game card and send via certified mail { copy should be made for your records} along with your name and address to: 8orland International
*rize Claim, 196 Danbury Road, Wilton CT 0B897. All prize claims must be received or postmarked by February 15, 1987. (See Rule # 12 for Trip for Two to America's Cup exception )
i. REBATE CLAIMS: Rebates are good for products purchased from September 5, 1986 through March 31, 1987. The $10 rebate is good for any individual 8orand product and the $15 rebate is good for any advertised Borland software bun-
Hla. To receive your rebate you must return your completed licerise agreement from the manual this game card and dated proof of purchase ta 8orland Intemationat Game Card Rebate, 4585 Scotts Valley Drive. Scotts Valley, CA 95088. Upon
ecaipt of the license agreement, game card and proof of purchase, Borland will send your check Rebate is not valid with any other rebate or promotion offered directly from Borand.
I. VERIFICATION: All game materials are subject to verification Game materials are void and will be rejected if not obtained through authorized, legitimate channels, and may be rejected if any part is reproduced, zounterfeited, tor or altered in any
w~ay, or if materials contain printing, hical, or mechanical errors. Decisions of the Redemption Center are fmal. Game pieces from any game other than the Borland Instant Winner Game may not be used in this game.
I. CONDITIONS OF PARTICIPATION: Material submitted becomes the property of Bortand Intemational The submission of game pieces is the sole ibility of the individual seeking verification, who is solely ible for lost, late, or
nisdirected mail. All taxes, registration and inspection fees are the sole respansibility of the verified winner. Winners may be required to execute an affidavit of eligibility and name and likeness publicity release. 8y participating in the game you accept
wd agree to be bound by these rules and the decision of the Dfficial Redemption Center which will be final
). ELIGIBILITY: Participation is open solely to residents of the United States 18 years of age and over, except employees and agents of Borland International. service agencies, and individuals engaged in the devel mroduction, or distributi
»f game materials, The Merritt Group, Inc. and their immediate family or bers of their holds. Void in Vermont and where prohibited by law.
). GAME SCHEDULE AND AWARD OF PRIZES: The Borland Instant Winner Game will commence on or about September 5, 1986 and end on January 30, 1987. It will officially end, however, when all game pieces are distributed. Verified
jame prizes will be awarded within thirty (30) days from the date of their receipt for verification at the Official Redemption Center. A major prize winners' list can be obtained by sending a stamped, self- addressed envelope to: 8orfand Instant Winner
3ame Winners' List, P.0. 8ox 7089, Wilton, CT 06897.
10. 0D0OS CHART: The odds of winning prizes are based upan obtaining the one rare game piece among the applicable number of game pieces.

*RIZE Qty.  Total Value 0dds of Winning
[rip for Twe to America’s Cup or $10,000 1§ 10,000.00 1 in 6,458,000
Suzuki 4W Samurai Convertible JA or $6,895 2§ 13,790.00 1 in 3,229,000
AST Turbo Laser 1§ 499500 1 in 6,458,000
Toshiba Portabla Computer 2 S 6,898.00 1 in 3,229,000
AST Memery Boards 25 § 15,025.00 1 in 258,320
3orland Products 1,000  $149,000.00 1 in 6,458
JVERALL TOTAL 1,031 $199,700.00 1in 6,264

Al remaining game cards will contain a $10 rebate good on any individual Borland product or a $15 rebate good toward any advertised Borland software bundle.

11. PRIZE DETAILS: Trip for two to America's Cup Races (or $10,000) willinclude coach seating round trip airfare on regularty scheduled commercial aidine from San Francisco, Califoria to Perth, Australia and up to two weeks hotel accom-
nodations in Perth, Australia plus $4,500 spending cash. Winners will be respansible for obtaining visa, passport, and all other travel documents. Trip does not include meals, taxes, excess baggage charges and other hotel charges. Minor must be
wccompanied by parent or legal guardian

Suzuki 4W Samurai Convertible JA Standard Equipment Package{or $6,895), verified winner will be responsible for all registration, i and licensing fees. AST Turbo Laser, Toshiba Portable Computer Model # T1100; Toshiba Portable
somputer Model # T3100; AST Memory Boards and Free 8orland Products are non- substitutional except by sponsor due to product availability and all ies and are subject to f terms. All prizes are non- transferrable.
Ninning consumer is respansible for all local state and federal taxes.

2. SECOND CHANCE SWEEPSTAKES: There are two Second Chance S drawings scheduled to be conducted on 0 ber 31, 1986 and February 28, 1987. Random drawing from all entries received by December 30, 1986
vill award trip for two to America’s Cup Races (or $10,000). Random drawing from all entries recaived by February 28, 1987 will award two {2) Suzuki 4W Samurai{or $6,895). All remaining prizes that are unclaimed alter February 15,
987 will remain unclain.ud Send entry to: SECK_)M‘C'IIHCI Entry P.‘ﬂ. 801_870 Wilton, CT 06897. .
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Inquiry 439 for End-Users. Inquiry 440 tor DEALERS ONLY.

rERNA A

4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, CA 95066
408) 438 8400 TELEX 172373

For Canadian credit card orders
or the Canadian dealer nearest
you, call (800) 237-1136

NEW!

|
|

-

Y'ES! [ want

the best!
For credit card orders
of the dealer neares! you
call (800) 255-8008

in CA calf (800) 742-1133
in Canada call (800) 237 1136

Copies Product Price Totals
Tuibo Pascal 3.0
w/8087 & BCD $99.95 3
Tutbo Pascal lor CPIM 80 69.95 §
Tutbo Pascal &
Turbo Tutor 125.00 §
Reflex: The Analyst 149.95° §
Relflex Workshop 6995 §
Rellex & Reflex Workshop 199 95° §
Turbo Prolog 9995 §
Tubo Database Tootbox — 69.95 §
Turbo Graphix Tootbox 6995 §
Turbo Tutor 2.0 3995 §
Turbo Editor Toolbox 6995 3
Turbo GameWorks 6995 §
Tutbo Lightning 9995 §
Lightning Word Wizard 69.95

~ Turbo Lightning &
Lightring Word Wizard 149.95 §
SuteKick 8495 §
Traveling SideKick 69.95" 3
SideKick &
Traveling SideKick 125.00° §
SuperKey 6995 §
Turbo Jumbo Pack 29995 §
Quiside USA add $10 per copy
CA and MA res. aad sales lax $
Amount enclosed $

. Prices include shipping to all US cities
Carefully describe your computer system:

Mine is: __ 8-bil __ 16-bit
fuse: _ PC-DOS __ CPIM-80
MS-D0S __ CPIM-86

B M computer's name and model is.

The disk size 1use s O 3% 0 5% O 8
. Payment:  VISA  MC  Money order  Check
Credit card expiralion dale

.Caldu | |
. -l
]

Name
. Shipping Adaress

. Cily

State 2p

Teiephone

. CODs and purchase orders WiLl NOT be accepled by Bortand .
Outside USA make payment by bank dialt, payable m US
dollars drawn on & US bank GF15
“Limited Tume Gtter
NOT COPY PROTECTED
. 60-DAY MONEY-BACK GUARANTEE
It within 60 days of purchase you hnd thal this product does
. nol perform in accordance with ow clams, call owr customer
setvice department and we will gladtly amange
. a tetund
. Al prices are suggested list prces and are subject b change
withou! nolice
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Introducing HiWIRE"

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

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

HiIWIRE Advantages

O Easy-to-learn mouse/menu-
driven operation

0 Complete documentation
and tutorial

0J Extensive TTL, CMOS, micro-
processor, and discrete-
component libraries

0] Rubberbanding

O Moving, copying, mirroring,
and rotating of symbols

O Text-string searching

00 Multiple display windows

0] High-quality schematics
from printers and plotters

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

00 Schematic/layout cross
checking

0 800 number for free tech-
nical support

System Requirements

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

O IBM Color/Graphics
Adapter or EGA with RGB
color monitor

0J Microsoft Mouse

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

0J Houston Instrument DMP-40,
441, 42, 51, 52 or Hewlett-
Packard 7470, 7475, 7550,
7580, 7585, 7586 plofter

High Performance at Low Cost

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

Wintek Corporation

1801 South Street

Lafayette, IN 47904-2993
Telephone: (800) 742-6809
orinindiana (317) 742-8428
Telex: 70-9079 WINTEK CORP UD
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“"HIWIRE” is a trademark, and “smARTWORK”,
“Wintek", and the Wintek logo are registered
trademarks of Wintek Corporation.
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EDITORIAL

Two Brief Conversations with

Ben Rosen

With the arrival of the 68020 and the
80386, we've heard a lot of people saying
most users don’t need the power of a
32-bit processor. We’ve heard this sort of
thing before. Back in the mid 1970s, some
technically astute people said things like,
“I wouldnt know what to do with 16K
bytes if I had it,” and *“You ought to be
able to do anything in 8K bytes.” Pro-
grams like VisiCalc and WordStar made
everyone realize that 64K bytes of RAM
has its uses.

When 16-bit processors arrived in the
early 1980s, more than a few experts said,
“A Z80 and 64K bytes can do anything
anybody needs.” But Lotus 1-2-3, Frame-
work, Javelin, Reflex, Paradox, Q&A, and
dozens of other products have shown that
an 8088 and 640K bytes can do things an

8-bit processor can't.

Since the introduction of the Macintosh,
and especially since the Macintosh Plus
gave that 68000-based system adequate
memory and mass storage for its graphics
environment, software developers have
given us glimpses of what 16-bit pro-
cessors with a large linear address space
can do. Can you imagine products like
Excel, STELLA, Balance of Power, Page-
Maker, and More running on a Z80 with
64K bytes?

But how can we be sure that the move
from 16 bits to 32 will be as important as
the move from 8 bits to 16? As it turns out,
Ben Rosen is an interesting gauge of this.

Ben is not easily impressed. His ven-
ture capital firm, Sevin-Rosen Manage-
ment, has been involved in some of the
most successful start-up companies in per-
sonal computing, including Lotus, Com-

Free BIX Accounts
for Apple IIGS Event

When Apple announced the Apple
IIGS on September 15, 1986, BIX was
ready with the full text of our technical
preview (which also appeared in the
October 1986 BYTE). By the end of
that week, we had added Apple’s price
list, additional information, and ongo-
ing commentary by the IIGS engineers
and three average BIX users who had
final prototype 1IGSs! The weeks that
followed were very exciting because of
the quality and quantity of information
that passed among all these BIX users.

Unfortunately, Apple had problems
shipping the new computer and its
associated software, and interest in the
BIX topics waned because nobody had
one. We offered month-long free ac-
cess to BIX to the first 10 Apple 1IGS
owners who called, but nobody did.

Apple should be shipping lots of the
11GS by the time you read this, so we're
making our offer again. If you have just
bought an Apple IIGS, are not a com-
mercial 1IGS product developer, and
are interested in participating in the
Apple IIGS special event, please call
Curt Franklin at BYTE at (603)
924-9281. The first 10 people who call
will get free BIX access for a month.
We look forward to continuing the ex-

tremely rich dialogue among BIX users
about this new computer.

The beginning of 1987 will see
several new conferences and special
events on BIX. Among those current-
ly scheduled for a January debut is a
new conference concentrating on ap-
plication software written to take ad-
vantage of the new 80386-based micro-
computers. The conference, apps386,
will allow users and developers to
discuss new possibilities and problems
of software for the 80386.

A special event coming up in the
CAD conference will look at how
microcomputer-based CAD is shaping
up, in terms of functionality and ease
of use, against freestanding CAD
systems.

The conference on computers and
the handicapped will host a special
event on the current state of adaptive
hardware and software.

With the Department of Defense
allotting an ever-larger budget for pro-
grams in Ada, a BIX event in the Ada
conference will examine the compilers
currently available for microcomputers
and the implications of greater Ada
usage for the microcomputer program-
ming community.
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paq, and Ansa. He has seen a million pro-
posals from start-up companies.

At the Personal Computer Forum in
Phoenix in early 1986, I ran into Ben dur-
ing a coffee break. He was outside on the
patio, thinking aloud about the talk he was
to give the next day. Many people from
the software community were questioning
whether there was room in the market for
any new software products, no matter how
good. I asked Ben what he would do if
Mitch Kapor walked into Sevin-Rosen
seeking funding then, in early 1986, rather
than years earlier. *“That’s an interesting
question,” Ben said with a smile. He
seemed intrigued with the prospect of a
product like 1-2-3 being turned down.
This was a depressing commentary on the
opportunities in software in the heyday of
the IBM PC AT.

I bumped into Ben Rosen again last
November at COMDEX in Las Vegas. We
were in the Quarterdeck booth watching
software run under Quarterdeck’s DESQ-
view environment on a Compaq 386. The
machine was simultaneously running a
desktop publishing program under GEM,
a CAD program under Windows, and an-
other application written for TopView.

Ben said, ‘“We're beginning to see pro-
posals for new application software prod-
ucts for the 80386. There are going to be
some very nice things written for that
chip.”

“AlI? T asked.

“That, and other things,” he said. He
refused to be drawn out further.

With the 32-bit processors, as with the
16-bit processors before them, we will all
find we need them as soon as software
developers have had time to exploit the
new chips. How will developers break
new ground? There are many possibilities:
in the graphical user interface, in natural
language, in communications, and so on.

But developers will break important new
ground. When a seasoned venture
capitalist like Ben Rosen finds proposals
interesting again and attributes this to the
80386, we can all be sure that the 32-bit
processors will make possible some im-
provements in software much more
dramatic than the great increases in speed
that have already been observed. You
better begin to budget now for a machine
that will run the software that’s coming.

—Phil Lemmons
Editor in Chief
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The gift of intelligence. Free.

maxall
You don't have to be an expert to get involved with

Al (Artificial Intelligence). The Maxell A1 toolbox MDZD
contains a search and correlation program, Logic-Line 1

from Expansion Pgms Int’], Inc., and an expert
system shell, ESIE from Lightwave.

A $200 value, free in specially-marked 10-packs.
At your Maxell dealer while supplies last. m aXE l I@
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The world of computing has
much in common with nature:
Those who adapt to their en-
vironment flourish. Those who
can’t—go the way of the dinosaur.

If your computing environment
includes mini computers, you can
access them using standard terminals.
But the smarter alternative is an
IBM* compatible PC* and SmarTerm
terminal emulation software—an
advanced species of communications
software.

Persoft began where most terminal
emulation software companies strive
to end—with exact, feature-for-
feature emulation. Then Persoft
took SmarTerm software to the next
stage of evolution: superiority.

SmarTerm 240, the latest in the
SmarTerm series, not only provides
the ReGIS* and Tektronix* graphics
capabilities of a DEC* VT240* terminal,
but adds capabilities that are only
possible through the power of a PC.

Features like error-free data transfer
(using Kermit or XMODEM protocols),
on-line help screens, remappable
keyboard layouts, and programmable
softkeys.

SmarTerm 240 is just one example of
the most advanced line-up of DEC,
Data General and Tektronix terminal
emulation software in the industry.

Make the “natural selection.” Ask your
local dealer about SmarTerm terminal
emulation software. Or contact:

Persoft, Inc.

465 Science Drive
Madison, Wt U.S.A. 53711
(608) 273-6000
Telex 759491

*SmarTerm 15 a regislered lrademark of Persoft, Inc 1BM and IBM PC are regi d
Persoft, 1986 Al rights reservec

Corporation Tektronix 1s a registered trademark of Tektronix, Inc
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smarferm

The Communications Software
That Knows You Can’t Ignore Evolution
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MICROBYTES

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

Microlithography Process Packs Memory
Circuits with 1 Million Transistors

A microlithography process developed
at the IBM Almaden Research Center
(San Jose. CA) has enabled researchers
to build memory circuits with more
than a million transistors packed into
an area the size of the top of a pencil
eraser. Circuit lines in these chips are
typically 1 micrometer wide, or about
1/100th the width of a human hair.
Equivalent circuit lines on standard
256K memory circuits average about 3
micrometers wide.

What makes this much miniaturiza-
tion possible is a new photosensitive
polymer consisting of diazonaphthoqui-
none molecules dissolved in phenolic
resins. While traditional polymers are
sensitive to ultraviolet lights that have
wavelengths of 400 to 450 nanometers,
the new polymer is photosensitive to
wavelengths of 300 to 350 nanometers.
The shorter wavelengths enable engi-
neers to more tightly focus the image
and create the smaller circuit lines.

A typical fabrication process begins
with a wafer of silicon substrate
material coated with a thin-metal,
oxide-based film. The photosensitive
polymer (called a “‘resist™) is applied
to the thin film, then overlayed with a
pattern (or “mask’") representing the
circuit lines. Next, the wafer is ex-
posed to ultraviolet light. During the
subsequent photodeveloping, the ex-
posed resist is dissolved, leaving
polymer lines on top of the thin film
that represent the circuit lines. The
wafer is then etched to remove por-
tions of the thin film not protected by
the resist. The result is a “double
layer” of metal and polymer that
represents the circuit lines. Finally, the
polymer resist is stripped away, leaving
only the metal circuit lines on the
silicon substrate.

The first computers to implement the
l-million-transistor circuits will be
IBM's 3090 series.

Hardware Builders Showing Preference for Tl’s
Graphics Chip Over Intel’s

After a wait-and-see period, several
hardware developers are announcing
graphics products based on Texas In-
strument’s 32-bit TMS34010 graphics
microprocessor rather than on Intel's
82786 graphics coprocessor. Although
neither chip manufacturer would sup-
ply a list of third-party products based
upon their respective processors, a
survey of developers indicated a
preference for the TI chip.

Part of the TMS34010’s attraction
was summed up by one representative
of a display manufacturer, who said
that “while the TI processor is
somewhat more expensive, it is very
versatile and more programmable.” Ac-
cording to Joe Meshi of Conographic
Corp. (Irvine. CA). “The TI chip is
vastly more powerful than the Intel
one.” Conographic's TMS34010-bused
product, the ConoVision 2800, sup-
ports resolution of up to 2880 by 1024
pixels.

The programmability of the

TMS34010 allows developers to design
“soft” RAM-based cards that can be
configured by downloading a command
set to the board so that the software
sees a “different”” board in different
situations.

Video-7 (Milpitas, CA), another
developer of graphics enhancers, also
evaluated both processors and selected
the TI chip. One issue Video-7 took
into account was applications software
that will be developed for the new
32-bit microcomputers. ““The TI chip
is more difficult from a hardware point
of view," said Video-7's Greg Reznick,
“but it is easier for software devel-
opers.” Video-7 plans on shipping the
Host Graphics Interface, its first prod-
uct based on the TMS340 family, early
this year.

One firm using Intel’s chip,
Quadram (Norcross, GA), claimed its
new graphics board would be the first
of its kind to use the 82786. The

continued

Nanobytes

Phoenix Technologies (Nor-
wood, MA) is developing its
80386-based VP/ix virtual PC
environment for Microsoft’s
UNIX-based XENIX System
V/386. Phoenix said its VP/ix
will enable IBM PC-compatible
applications to run on 386
machines, without change, as
tasks under XENIX. Because
VP/ix emulates a PC hardware
environment, any program that
runs on a PC should be able to
run under VP/ix, Phoenix

said. . .. Cylink (Sunnyvale,
CA) has brought out a 40-pin
CMOS chip that can implement
public-key encryption
algorithms, including RSA and
SEEK. Cylink says the CY1024
Key Management Processor in-
terfaces easily to any micro-
processor. The company claims
the chip can perform 1000-bit
modular exponentiation in less
than 1 second. A single chip
handles integers as long as 1028
bits; 16 chips can be cascaded to
accommodate integers as long as
16,384 bits. . . . Looking for a
secure job that starts at an
average of $36,000 and could pay
three times more than that? Ac-
cording to a study by Cornell
University, all you have to do is
get a doctorate in computer
science and engineering. The
study says U.S. schools can't
produce the Ph.D.s fast enough
to fill demand at universities and
in industry. . .. Sperry (Blue
Bell, PA). a.k.a. Unisys, is go-
ing to include Intel's 80287
numeric coprocessor as standard
in its PC/IT. For the past year.
the math chip has been available
for the IT as a $375 option. . ..
OmniTel (Fremont, CA) said it
will soon start shipping its PC
board that contains four 1200- or
2400-bps Hayes-compatible
modems. The NetComm Quad
1200 ($1249) and Quad 2400
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($1799) go in IBM PC XTs, ATs,
or compatibles connected on a
LAN. OmniTel said the boards
eliminate the expense of having
to put a modem in every station
in a local network. ... Heath
Co. (Benton Harbor, MI)
donated the original Heathkit
H-8 computer to the Smithsonian
Institute. . .. A small quarterly
newsletter called the PostScript
Language Journal sells for $15
a year. Contact Pipeline
Associates, 39 East 12th St..
New York. NY 10003. ...
Speaking to the Boston Com-
puter Society, former apostle of
psychedelic drugs Timethy
Leary talked about the potential
to put ‘“‘performance books™ on-
screen that let you play “as if”
with thoughts just as spread-
sheets let you play “what if”
with numbers. He now heads his
own software firm called Futique
Inc. (Los Angeles). “Life.”
Leary said, *‘is a menu-driven
universe.”

_ J

board, code-named HPG. features a
resolution similar to that of the IBM
PGC—up to 640 by 480 pixels with as
many as 256 colors out of a palette of
16 million possible colors. But unlike
the PGC, it will work with four dif-
ferent monitors: CGA, EGA, and
MuitiSync-type monitors, and the IBM
Professional Graphics Display.

The firmware will allow program-
mers to access graphics capabilities in

four ways: via routines in Quadram’s
own QBIOS, GSS’s DGIS. Digital Re-
search’s GEM, or Microsoft’s
Windows.

A prototype was scheduled to be
shown at COMDEX: production units
should be available in February. Name
and price hadn't been set at press
time, but a spokesperson said the price
would be just slightly more than that
of a standard EGA board.

Some Makers of Laser
to NS32000

Several laser printer manufacturers are
quietly turning away from Motorola’s
68000 microprocessor and replacing it
in their products with members of
Nationa! Semiconductor’s 32000 family
of chips, particularly the 32016 and
32032. According to engineers who
have compared the chips for laser
printer applications, the NS32000 is
more attractive because it has a 32-bit
ALU for math and graphics process-
ing, more powerful bit-manipulation
capabilities. 35 percent smaller object
code requirements, 32-bit floating-
point arithmetic for halftones and
shading, memory-to-memory address

Printers Switching

ing of large arrays of data, and lower-
cost memory devices.

While National Semiconductor repre-
sentatives would not reveal which com-
panies are adopting the 32000 chip.
they did say that several companies
were to announce changes by the end
of 1986. Dataproducts led the way
several months ago with its LZR 2630
laser printer; however. other Dataprod-
ucts printers continue to use the 68000
chip.

The processor change should be
transparent to users, but software
houses may have to convert assembly
language portions of their products.

Electronic Cameras Store Photos on Floppies;
Computer Interfaces in the Picture

Electronic “still-video™™ cameras that
take pictures and put them on a floppy
disk ook from the outside like regular
35mm single-lens reflex models.
(Canon, Nikon, Fuji, Minolta, Konica,
Panasonic, and Polaroid showed
samples at the Photokina trade show in
Cologne. Germany.) But inside is a
CCD image chip with moderate sensi-
tivity to light. The cameras record
still-video images in analog mode on a
47mm floppy disk, using a Sl-track
format that major camera and elec-
tronics companies have agreed upon as

a standard. The disk can store 50 pic-
tures at video field resolution or 25 at
frame resolution (twice as many scan
lines): track 51 is a data track.

Disks can be erased tor new shots.
Photojournalists can put the disk into a
modem-type transmitter and send pic-
tures to a newspaper almost immedi-
ately. (The reliability of the miniature
3600-rpm disk drive in the cameras
will be a major factor in their success
or failure.) Pictures are viewed by put-
ting the disk in a playback unit that
connects to a television. (No cameras

Aldus, Microsoft, and Scanner Makers Adopt TIFF

In an attempt to standardize the use of
scanned images in desktop publishing,
Aldus Corp. (Seattle) and Microsoft
Corp. (Redmond, WA), along with
scanner manufacturers DEST Corp.
(Milpitas, CA) and Datacopy Corp.
(Mountain View, CA), have said they’ll
support the Tag Image File Format
(TIFF) standard. According to a
memorandum prepared jointly by
Aldus and Microsoft, the purpose of
TIFF is to “promote the interchange of
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digital image data” by organizing and
codifying the definition and usage of
digital data. The hope is that software
developers creating scanning or paint-
ing programs will have the programs
generate TIFF files that can later be
incorporated into desktop publishing
documents.

A TIFF file has three parts: a
header, a field directory, and the data.
Within the file, each field is identified
by a unique tag that tells what the

shown thus far provide playback view-
ing.) Since the playback unit outputs a
standard video signal, images can be
captured with frame-grabber boards
and used in graphics programs. Sanyo
and Sharp are working on still-video
computer interfaces, but no details
were yet available.

For computer graphics, the main ad-
vantage of still-video cameras may be
their ability to stop action for sharper
images, thanks to shutter speeds of up
to 1/1000th of a second and electronic
flash synchronization.

field means. Fields are used to define
data architecture, photometrics (to
determine the visual meaning of the
data), resolution, document context,
string handling, and storage manage-
ment. Most images can then be de-
scribed by a few fields. A typical
binary image from a scanner or paint
program, for example, might be de-
fined by file type, image width, image
length. and photometric interpretation.
continued



Ven-lel clears
the path

to 2400 baud.

Trying to install a 2400 baud modem in your PC can make you feel
like you're trying to get through a maze.

With most 2400 baud modems, you’ll wade through pages of docu-
mentation...only to learn that you must set dozens of parameters
and reconfigure your software. Even buy all new software.

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one
in, and you’re ready to transmit your data twice as fast. Using whatever

software you’re using today.
m S W Choose Ven-Tel 2400 baud
e ’ H modems in either our convenient
4 | ‘

desktop, or Half Card” internal,
versions. Each requires minimal
j installation and will automat-
ically connect with 1200/300
baud modems and services.
And each is available with
or without X.PC error
_correction built-in.
& Like all of our PC
products, Ven-Tel
2400 baud modems
are backed by a free
five-year warranty.
No other major
manufacturer even comes close.
So when you decide to shift into high gear,
do it with a Ven-Tel 2400. We give you the speed
you want—without making you work for it.

lendel

Modems

Our free 24-page booklet, “How to Select The Correct Modem)’ contains specific
information about our full line of Ven-Tel 1200 and 2400 baud modems. To request your copy,
call 800-538-5121.In California, call 408-727-5721.
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Error-Correction Technology
Allows 2.5 Gigabytes on Videocassette

While several companies are offering
tape drives that can store up to 120
megabytes of data, Digi-Data Corp.
(Jessup, MD) says it has perfected a
technique to store 2.5 gigabytes on a
standard T-120 videocassette. The com-
pany’s Gigastore is a modified

Panasonic VCR with one recording
head used for writing to the tape.
while another head checks the error-
correction code of the data that has
just been written. The company claims
its technique offers an error rate of
less than 1 bit in 1023,

The tape drive will be designed to
run in streaming mode at a rate of 7.2
megabytes per minute. It can be con-
nected to a PC with a Pertec-style
nine-track controller card. The
Gigastore will be available early this
year for $4780.

Micros Used to Color Black-and-White Classics

Although people might argue about
adding color to old black-and-white
movies, most will admit that the
technology used is impressive. What's
even more impressive is that much of
the work, involving gigabytes of data,
is done by microcomputers. And it’s
ironic that some of the colorization is
done by a black-and-white computer—
Apple’s Macintosh.

Color Systems Technology (Marina
del Rey, CA) has colorized such
classics as Miracle on 34th Street and
Yankee Doodle Dandy. Its process first
transfers the black-and-white film to
l-inch videotape, then adds color with
a Sony videotape recorder. A custom-

built host computer, based on Intel’s
80186 microprocessor, feeds signals to
the recorder. Four Macintoshes are
connected to the host and used as
drawing stations. A fifth Mac serves as
an intelligent console.

Colorization Inc. (Toronto) has
added color to Topper and Night of the
Living Dead. Colorization uses a
dedicated videographics processor
called the Dubner CBG-II. widely
used to generate graphics during televi-
sion sports coverage. The Dubner uscs
an 8-bit 8080 processor, along with a
2901 bit-slice processor, and stores in-
formation on Iomega 10-megabyte
disks. Colorization has approximately

4500 10-megabyte disks of data.

According to Wilson Markle, presi-
dent of Colorization. the company has
begun to use IBM PC ATs for some of
the work. The AT, equipped with a
Matrox NTSC video board, is used for
painting and some ‘“in-between’’ work.
Other ATs, running Lotus Develop-
ment Corp.'s Symphony, keep track of
the data on the 4500 disks.

The company would like to use ATs
for more image processing, but the
machines cannot process video as fast
as the Dubner. According to Markle,
another problem is that most PC
graphics products are not compatible
with the NTSC broadcast standard.

Allen at Work on ‘New Generation of Applications’

Paul Allen, who along with Bill Gates
founded Microsoft Corp., has formed a
new software company that’s develop-
ing applications software for 80286-
and 80386-based PCs. Allen told
Microbytes Daily that his firm,
Asymetrix (Bellevue, WA), is design-
ing software to take advantage of
future versions of DOS and Microsoft
Windows.

Allen was short on specifics but did
describe the development project as “a

new generation of applications that are
more closely coupled with the task a
user is trying to perform, with busi-
ness knowledge built into the applica-
tion.”

“It will overlap some existing cate-
gories,” Allen continued, “but the way
it delivers will be in a totally different
way, like comparing C to assembler.
The user will deal with problems at
the conceptual level he likes to deal
with; it's a very high level approach to

problem solving. The environment I'm
talking about hasn't existed because the
operating software hasn't been there.”

An 80286-based or IBM PC AT-
style system that’s running in protected
mode will be a minimum hardware
configuration for using the Asymetrix
product, which is not expected to be
published until sometime this year at
the earliest. The software will perform
better on 80386-based systems, Allen
noted.

Intel’s 32-bit Bus Seen on 80386 Computers

In the quest for a bus that makes the
best use of the capabilities of the
80386, several companies—including
PC’s Limited (Austin, TX) and ALR
(Irvine, CA)—have turned to a bus
based on one developed for internal
use by Intel (Santa Clara, CA). When
contacted about the bus and its specifi-

cations, Intel managers admitted they
had supplied the bus, along with the
Intel motherboard, to a number of ven-
dors. They said it was developed out
of necessity for internal development
at Intel. One manager drew parallels
between the making of the 32-bit bus
and the initial Multibus. Both were

developed to meet internal needs and
were later released to other companies
only when customers ran into difficul-
ty coming up with their own bus in
time to meet delivery schedules.

Intel spokespersons refused to
release any technical details or
specifications on the bus.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep
track of innovative uses of that technology. If vou know of advances or projects that involve research relevant to microcom-
puting and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX

to Microbytes, or write 10 us at One Phoenix Mill Lane, Peterborough, NH 03458
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INTRODUCING THE AxSTARII'

We're having a party! It's a going
awav party. And, it's for IBM. But,
shhhhh! Don't tell them. We want it
to be a surprise!

Why a party? Well, it’s because
we've been told that more than a few
of IBM’s customers have been “going
away” ever since we introduced our
AxStar'" PC/AT compatible micro-
computer. Now that we've announced
our new AxStar I, we figure a lot
more of their customers will be going
away. That's because the A«Star Il
is the only “network ready” PC/AT
compatible that can operate at 6, 8,
10 and 12 MHz. And because it’s
available in a super selection of
models starting at only $995!

The A&Star Il is not just another
clone, it's better..much better! Not
only is it faster and more powerful

than IBM% model, it’s alsa incredibly less
expensive. Better yet, the A«Star 11
is built and backed by Wells American -
a company that’s been making micro-
computers longer than IBM. (We bet
that surprises even you!) Plus, the
AxStar I1is serviced nationwide by RCA
Corporation - one of the world’s largest
and most respected consumer electron-
ics firms. And if that’s not enough,
every unit includes free schematics
and a money back guarantee!

If youd like to be a part of our
IBM going away party, clip and
return the coupon or call us at the
number below. But don't tell IBM! If
they find out how many of their cus-
tomers are going away, they might
just go away themselves! Of course,
that would be okay with us. We
never realh invited them anyway!

A PC/AT FOR ONLY $995?
WHAT A REASON TO CELEBRATE!

Special Introductory Offer: Order now
and receive a $3935 option - absolutely
FREE! Limit one per customer. Hurry!
This offer anc quantities are limited.

Name:

Company:

Phane:

Address:

City:

State:

QWeIIs American

803/796-7800. TWX 510-601-2645
Sunset Boulevard « West Columbia, SC 29169

L---------------J

. an G e o AR SE GE an G am EF Em S W W S m b oay

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169-803/736-7800-TWX 510-601 2645

I8M, Persona: Computer AT and AT are trsdemarks of internationl Busin's ; Machines
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Run number is 1

The X matrix is
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The perfect companion for
MIX C has arrived. MIX C makes
it easy to write C programs. Now
Ctrace makes it easy to get
them working. Introducing
Ctrace, the exciting new C
sonrce debugger with animated
trace.

FUN AND EASY

Ctrace makes it so easy to debug

vour C programs that you'll love
doing it. You no longer have to mess
with assembly language or hex ad-
dresses. Ctrace presents your pro-
gram in a form that’s instantly familiar.
Your C source code is displayed just
as you wrote it. All your variables are
displayed just as you named them.
And wait till you see your program
in action. Ctrace brings it to life on
the screen. You'll see your variable
values changing as you watch your
source code executing. Ctrace shows
you how your program works. or
why it doesn't work. After one session
with Ctrace, you'll wonder how you
ever programmed in C without it.

._,J‘.v.

.—¢

.02:x[3111)=.82; x[3][2

printf ('"\n\nThe X matrix is");
for{n1=8:ni<a ;ni++) {
for(n2=08;n2<a;n2++)

printf (. ONIF IR x1 == 2.00888e+08

/% slash is at left hand end #/| 'nl )
for{ni=1;,

l<asnits) {

INVERSION

1.668000
8.840008
6.830000
0.6208800
6.0628000_

WOTEIT P,

A TS -v-..

oL x[21111=.81;x[21(2

todays il
todays. day

' toda
[81[8] changud value :

yl@l[8] changed value

1x3 < 8.30008e+08
9

UNIQUE ANIMATED TRACE 4 VIEWS AT ONCE

Ctrace has a unique anmmated
trace feature that shows you the flow
of execution in vivid detail. Not just
line by line, but statement by state-
ment. It's like watching the bouncing
ball as the cursor moves over your C
source code, highlighting each state-
ment as it executes. Press the space
bar to execute one statement at a
time. or press the return key and
watch it go. It’s exciting and educa-
tional. Who says learning has to be
boring?

SIMPLE OPERATION

Ctrace is easy to operate too.
Commands are executed with a
single keystroke. Help screens are
available if you forget a command.
Pop up menus list command options.
You simply position the cursor to the
desired option and press the return
key. Pop up messages alert you when
anything important happens. To use
Ctrace. simply compile your program
with the trace option turned on. The
executable program file is created as
normal. Ctrace doesn't affeet the size
or the behavior of the program. You
can execute your program with or
without the help of Ctrace.

Ctrace maintains 6 windows of in-
formation: source, output, variables.
watch. symbols, and memory. You
can view as many as 4 windows at
the same time. The source window
{top left} shows your C program. The
output window (bottom left) shows
the screen output from your pro-
gram. The variable window (bottom
right) shows all the variable names
and values. The watch window {top
right) shows the variables that you
select along with any conditions
you've defined. The symbols window
shows the addresses of variables and
functions. The memory window
shows any area of memory using
data types that you select. Eight dif-
ferent screen layouts are available at
the touch of a key. You can even
define your own screen layouts.

COMPLETE PROGRAM
CONTROL
Ctrace gives you complete control
of your program. Execution options
are single step, trace speed, and full
speed. You can insert breakpoints on
an unlimited number of statements.
Execution is temporarily halted when
a break point is hit. You can then

snoap around and see what your
program has done to that point. You
can even trace the flow of control
backwards to see how your program
got there. You can insert watch points
on variable values. When the value
of a variable satisfies the conditions
you've defined, execution halts to let
you examine your program. You can
trace all functions or select just the
ones you want to see.

THE RIGHT PRICE

If you could buy a debugger like
Ctrace anywhere else you would ex-
pect to spend major bucks. Fortu-
nately nobody else has a debugger
like Ctrace. It's only available from
MIX Software. And that's great news
because you know our prices are
right. Ctrace is an incredible vaiue at
only $39.95. That's Right.

sOoftware

1132 Commerce Drive
Richardson, Tx. 75081
(214) 783-6001
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THE C COMPILER :

You can see that Ctrace is not your
typical debugger. Its easy to under-
stand and simple to operate. Like-
wise. MIX C is nat your typical C
compiler It's small and fast. In fact it's
the only full feature C compiler that
can be operated comfortably on flop-
py disks. And as you would expect.
MIX C is easy to use. It produces
a complete program listing with all
errors clearly identified and
explained.

Although it's small. MIX C is not
a subset. MIX C supports the full
K&R standard. including the exten-
sions that are often omitted in other
C compilers. MIX C comes complete
with a comprehensive 460 page
book, a library of more than 175
functions, a blazingly fast linker, and
tools for optimizing gour programs for
minimal space or maximum speed.
All of this is yours for the incredibly
low price of $39.95. Thats little more
than the cost of most C books alone.

If you're just learning C. MIX C is
your fastest, easiest. and cheapest
way to master the language. If you've
been frustrated by other C compilers.
don't throw in the towe! until you've
tried ours. There's a world of dif-
ference. Our book includes a well
written tutorial with lots of example
programs. Our compiler includes the
machine specific functions you need
so you wont have to write them
yourself. Compile and link operations
take half as lang with MIX C. That
means you'll get your programs up
and running twice as fast.

THE ASM UTILITY

Our ASM utility is available if you
want to link assembly language func-

tions to your C programs. It works
with Microsofts MASM or M80
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assemblers. Macros make it easy! You
can call assembly language functions
just like C functions. You can even
call C functions from assembly
language. Lots of useful assembly
language functions are included as
examples. And the price is right at
only $10.

THE SPLIT-SCREEN EDITOR

Another great companion to the
MIX C compiler is our split-screen
editor. It makes writing programs
even faster and easier. With the MIX
Editor. you can compile. lizk. and
execute your program at the touch
of a key. Compiling is fast because
the MIX C compiler reads the pro-
gram directly from memory. Correc-
ting errors is easy because the editor
automatically positions the cursor to
the first error in the program.

The MIX Editor works just like
Micropros WordStar. But through the
magic of macros you can create your
own custom version. You can map
any key to any command. You can
even define your own commands
using the 100+ predefined com-
mands. The split-screen feature is
great for programming. You can edit
two files at the same time and move
text between files. It works great with
any language. It has automatic line
numbering for BASIC. It has auto in-
dent for structured languages like
Pascal and C. It even has fill and
justify for English. All these features
and more are yours for the incredibly
low price of $29.95.

THE MIX C WORKS

The combination of Ctrace with
MIX C makes C programming a real
joy. MIX C provides the power of a
compiler while Ctrace provides an
execution environment that's more
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elegant than an interpreter. Add the
ASM utility and our versatile split-
screen editor to the package and
you've got a terrific C programming
system. We call it the MIX C Works.
What's great is that you can buy all
four products for a fraction of the cost
of other C compilers alone. Yes. buy
all four and well give you a big
$29.95 discount off our already rock
bottom prices. Only $89 .90 for the
MIX C Works. Now thats a deal.
Thats Right.

Change colors 1o suit yoursell Crrace warks
with monochrome. calor. Hercules. and EGA
cards Works on 1BM compatibles and anv
computer with an IBM compatible BIOS

TO ORDER CALL TOLL FREE:

1-800-523-9520

For technical support and for orders
inside Texas please call (214) 783 6001
Or Contact one of our Worldwide
Distnibutors direct in
Canada. Saraguay
France  Info/Tech
Australia: Techflow
Switzerland: DMB

1800 387-1288
1-43 44-06 48
047 536924
CH-523-31817

System Requirements

Editor. C Compiler & ASM Uity
MSDOS/PCDOS 2.0 or higher
128K Memory

1 Disk Drive

or CP/M 2 2 or higher (280)

55K Memory

1 Disk Drive (2 recommended)

System Requirements
Crrace

MSDOS PCDOS 20 or higher
IBM compaiible BIOS

256K Memory

1 Disk Drive
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MIX C WORKS

50

Only

Product Price  Total
_Ctrace ($3995) &
__C Compiler .. ($3995) &
_ASM Uity .. . .($1000) & _____

__Split-Screen Editor . ($2995) %

_The MIX C Works . (38990} §
{includes all of above)

Subtotal . — $

Texas Residents Add
6125% Sales Tax . .

Add Shipping Charges

USA add $5 per order
add $10 per order
add $10 for editor
add $20 for compiler
add $30 for Works

Total of Your Order

$

In
In Canada:
Overseas:

| I

30 Day Money Back Guarantee
Not Copy Protected

Please check method of payment
_Check __Money Order _ MC VISA
Card *

Expiration Date

Please give name of computer

Please check operating system

. MSDOS/PCDOS _CP M

Please check disk size
. 5% 32" 8"

Please check disk format i CP. M

_.SSSD __SSDD _ DSDD
Your Name UL
Street =
City —
State e Wip
Telephone () -
Country -

.o.-p—.,“, 'r‘r_
J A
s tmare

1132 Cemmerce Drne
Richardson Tx 750%1
1214) 783 001

Ask about our volume discounts!
Dealer Inquiries Welcome B




LETTERS

The Ideal Programming Language
This letter is in agreement with the one
from Ronald J. Perrella in October 1986
(“Combining Languages,” page 22).

Perrella is absolutely right when he says
that the programming discipline has es-
sentially remained static. We are still using
antiquated tools in our high-technology
activities. This inefficiency is being pro-
liferated by the *‘traditional” methods of
teaching computer science. As an appall-
ing example, in one of my programming
courses we were not allowed (allowed,
mind you) to use a calculator on a test.
While I do not propose that we become
dependent upon calculators and forget
how to do long division, to deny program-
mers the use of this tool is almost
criminal. Do we deny carpenters the use
of power drills lest they forget how to use
the brace and bit?

Perrella states that the goal of the pro-
grammer is not to use a specific language
but to produce a program, one that, I
would add, is as efficient as possible.
There is too much emphasis on pro-
gramming and not enough on producing
a program. Loyalty to a single language
produces headaches, but an open mind
produces solutions.

I agree wholeheartedly that what pro-
grammers need is a good programming
environment, not another PL/I. 1 have
begun to think about such an environment
and in my mind I call it IDEAL. Since
no language can be a top performer in
every category, the languages in IDEAL
would each excel at certain functions and
be easily linkable. Each would compile to
an object code conforming exactly to some
standard. Object modules could then be
linked freely to form independently ex-
ecutable programs.

But this is minor. Several languages can
already be linked in exactly this way.
The major function of the IDEAL system
would be to simplify the processes of
coding, debugging, and documenting pro-
grams. An auto-coding utility might allow
the programmer to develop a program as
a flowchart-like structure and would then
fill in the code when a suitable level of
detail is reached. This code need not be
in any particular language; it could be
generated directly as object code, making
the module available to all of the languages
on the system. A screen generator work-
ing with the auto-coder would produce in-
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put and output screen formats and code.
These /O modules could also be accessed
by any language on the system.

The second part of IDEAL would be the
debugger. This should give the program-
mer the ability to control the execution of
any independent program or object
module. The programmer should be able
to begin and halt execution at will by
single-stepping, setting breakpoints, or
perhaps simply by a keystroke. During
halts all registers, symbol tables, and
stacks should be easily viewable and
changeable. Two additional helpful fea-
tures would be the ability to view and alter
any memory locations and a trace of pro-
gram execution.

The proper role of documentation has
always been unclear. Contrary to the
thinking of some, there is a definite limit
to the value of internal documentation
(i.e., comments). The proper choice of
identifiers makes many languages almost
self-documenting as far as the actual
coding goes. Programs written with the
IDEAL coder would, by the very nature
of the process, be self-documenting. The
argument for internal documentation is
that it facilitates future revisions. If a
change is so great that a little study of the
code does not provide an answer, let the
program or module be rewritten. Patching
old code like a worn-out tire makes for
dinosaurs; let the program be reborn as
a sleek, modern animal, taking advantage
of new insights and new technology.

More effort should be put into user
documentation. There are only a few good
user’s manuals in comparison to the total
number. On-disk tutorials and demonstra-
tions are an effective supplement to
printed documentation. The IDEAL sys-
tem could include the capability to create
such helps by taking snapshots of pro-
grams or recording keystrokes. A user
documentation development tool could
use a template to help programmers be
comprehensive and consistent.

1 *vould seriously like to develop the
IDEAL system, but it may be too big a
project for a poor calculator-deprived pro-
grammer with only a pencil.

J. David Reynolds Jr.
Makanda, IL

Easy C Naysayer
Sincere appreciation for printing the let-
ter by John A. Rupley (September 1986,

“Easy C: Is the Easy Way the Best Way?”
page 22). If C is to retain its efficiency and
portability, then it must have a standard
that is comprehensive to all C program-
mers. The current X3J11 ANSI commit-
tee is still establishing that standard; it is
following recommendations from many
vendors of C compilers. There is always
room in a program for embellishments or
“my way,” but let’s have a common foun-
dation known to all and let that founda-
tion be the starting point for the new and
upcoming C programmers.
Charles W. Atran
Fife, WA

Proving the Properties of 2~

Robert C. Arp Jr’s Programming Insight
“A Useful Property of 2" (October 1986)
has inspired me to observe, in another ex-
ample of lateral thinking, an amazing
property of the decimal system we use
every day. Looking at several examples of
integers of various magnitudes, I figured
out that simply by inspection I was able
to determine the number of hundreds,
tens, or units in the integer. I haven't tried
this with larger numbers yet, but I'll bet
this technique will generalize to thousands
and even millions and billions!

Is this the same magazine that published
C. A. R. Hoare’s excellent article on the
mathematics of programming?

Carla Marceau
Ithaca, NY

In his interesting and valuable article,
Robert C. Arp Jr. has chosen to rest his
case on empirical verification *“within the
limits of [his] calculator’” and not to offer
proof.

In the world of engineering problems,
this is quite sensible and legitimate.
Nevertheless, some BYTE readers may be
interested in the following simple proof.

continued
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You're Mlssmg The Picture.
ASF3G Plusand AST3G /0"

Lots of companies bundle EGA, CGA, AST-3G 1/0 with an optional parallel port.

MDA, and Hercules™ graphics card All the graphics and memory of the AST-3G Plus, Or, pick the AST-3G 1/0 (formerly known
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We live in an age of efficiency. People want the best possible performance, the highest return on investment,
thatextraounce of speed. Modula-2 is the language thatembodies that philosophy. Pecan’s Modula-2 is the
implementation that best expresses that philosophy. With Pecan's professional Modula-2 you can write
fast, efficient, reliable and maintainable code.

STATE OF THE ART: This elegant language incorporates the best features of Pascal. In addition, it
includes standard extensions for real-time programming, the module concept. improved syntax and facili-
ties for multiprocessing and low-level machine access. Modula-2 is suitable for programming entire
computer systems, from high-level machine independent application programs to machine-specific soft-
ware such as device drivers.

COMPLETE:Pecanincludes the Power System, 2 compiete. integrated development environment, along
with every Modula-2 compiler. You get a text editor. file handling utilities, library. print and file transfer
utilities, in every package. And a wide variety of additional integrated program development aids are
available. These include the Janguages UCSD Pascal, FORTRAN-77, BASIC and Assembler, S0 you can
construct your application using modules written in your choice of languages.

POWERFUL: The Power System utilizes a system of fast on-screen menus so you need not learn
cumbersome command structures. The sophisticated compiler/editor interface permits you to automati-
cally correct errors as they are detected or log errors for unattended compilation. The editor itself supports
editing of multiple files, dynamic function keys and virtual memory editing.

A standard set of utility modules form an integral part of Pecan’s Modula-2 implementation. These powerful
modules provide facilities for input and output, random access files, disk directory operations, console 1/0,
storage manac};ement, program execution and process scheduling. A utility library contains modules for
mathematical functions, decimal arithmetic, strings and data conversion. And the language itself supports
opaque types. procedure variables, a transparent WORD type. an address function and interrupt-driven
multitasking.

PORTABLE: Portability is the hallmark of the Power System and Modula-2. The Power System is
available on more machines than any other environment. This means that programmer teams working
on diverse machines will not have to learn multiple development environments. Moreover, applications
developed under the Power System are themselves portable to the same wide variety of machines.

PECAN'S MODULA-2 FEATURES:
o Fast compilation @ Native code ® Separate compilation of modules ® Comprehensive module library
o |ntegratability with UCSD Pascal, FORTRAN-77, BASIC and Assembler e Extended precision arithmetic
o Oynamic memory management e Multitasking e 8087 and BCO support [PC’s and compatibles) e 1/0 redirection

Modula-2 with the Power System environment Only $99.95
For PC-DOS, MS-DOS, Amiga. Atari ST, Macintosh, Apple It (including new Apple il gs!). Rainbow, Tandy.
Stride. as well as most popular 8/16/32 bit systems. Also available for VAX, UNIX, PDP-11 0S’s and others.
Order additional languages! Your choice of UCSD Pascal. FORTRAN-77, BASIC or Assembler for only $79.95
with your purchase of Modula-2.

BUY TWO ADOITIONAL LANGUAGES ANO GET ANOTHER LANGUAGE FREE!
To custom-tailor software, PECAN offers such programming tools as:

SYMBOLIC GEBUGGER ..................... $59.95  CONFIGURATION TOOLS ................... $39.95
PROGRAM ANALYSIS TOOL KIT. ... .. . $50.95  DISK RECOVERY TOOL KIT ................. $39.95
APPLICATION SERVICES INTERFACE .. ... .. .. $59.95 PRINT SPOOLER ................... ...... $39.95

OROER MODULA-2 AND ALL SIX UTILITIES ANO PAY ONLY $199.95 FOR A TOTAL SAVINGS OF $100.
Write for a complete list of our other development aids.

ATTENTION CORPORATIONS: Ask about our training seminars:

SCHOOLS: Special educational discounts.
E‘ yF W W A
P N Su s
TN W

NOT COPY PROTECTED
The UCSD Pascal Company

Mail your check or money order to:
Pecan Software Systems, Inc.
1410 39th Street
Brooklyn, New York 11218
Credit Card Orders

ITT TELEX NUMBER: 494-8910 cai Ton Free 1-800-63-PECAN
CompuServe 1D: 76703, 500 (NYS) 1-800-45-PECAN
Please add $4.50 for shipping within the US. Foreign orders add $15.00 and make payment by bank draft pavablen US dollars
on a US bank New York State residents add appropriate sales tax

[7]8}[851 -3100
Inquiry 290
UCSD Pascal i1s a trademark of the Regents of the University of California
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If a sum of different integer powers of 2
is divided by an integer power of 2. Arp’s
proposition says that the integer part of the
quotient will be odd if the divisor is also
one of the addends. and it will be even if
it is not. Or, in Arp’s symbols, if Y =
Y22 then [Y] mod 2 = | if n is one
of the i's. and O otherwise (the square
brackets mean ‘‘integer part of” the
enclosed expression).

Expanding the sum.

L2=20+24+ ... + 2
the quotient becomes
+ 24

Y = 29 + 297+
where the terms are of three types only:

type l: a fraction less than 1—namely, if
< n,

type 2: a power of 2 greater than I—namely
ifi > n;

type 3: exactly l—namely. if i = »n.

Terms of type 1 can never influence the
integer part of Y because even the sum of
the infinite geometric series 2 + %% +
Y23 4+ ... has | as its upper limit.

Terms of type 2 are even integers. Their
sum is also even.

Type 3 can occur only once (or not at
all) since all the i's are supposed to be dif-
ferent and at most only one of them can
equal n.

Thus, since adding | to an even number
results in an odd number, [Y] is odd only
if 27 is one of the addends. For example
(and without loss of generality).

k
ifi, = n,then Y =1 + Y3 2,/2"

p=2

This proves Arp’s proposition and the
limits of his calculator may be exceeded
safely when using his algorithms.

Dr. Rudi Borth
Don Mills, Ontario, Canada

|Editor’s note: A number of other readers
submitted proofs similar to Professor
Borth's. The following letter was unusual
in its use of assembly language 1o prove
the theorem. |

Robert C. Arp Jr's use of a number to
store flags is common to assembly lan-
guage programmers. Any ordered group
of flags can be taken as a number. The
proof of Arp’s theorem,

Vi
(INT(E2))MOD 2 = § addend of 2.
= 0 otherwise

continued
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RCHID'S JET 386
POWER FOR THE FUTURE NOW
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Jet

Announcing an end to obsolescence.
Orchid Technology’s Jet 386™ accel-
erator card extends the life of your
computer investment into the 1990s—
it puts power in your AT that you
won'’t outgrow.

hree Times Faster
than an AT

It’s up to three times faster than an

AT depending on the application, and
speed is just one benefit. Unequalled
compatibility and provisions for
upcoming 386 software mean your

Jet 386 will handle whatever the future
has in store: CAD, spreadsheets,
networking. ..

86 is the Ultimate Accelerator Upgrade for Your AT

E asy Upgrade

Easy to use, there’s nothing new
to learn and no new programs to buy.
At 25% of the cost of buying a new 386
PC, it’s easy on your pocketbook, too.

rom the People
Who Started It All

Orchid combined 80386 power with
the technology perfected for the XT in
the TinyTurbo and PCturbo 286e. Like
these critically acclaimed accelerators,
Jet 386 is built for lasting value.

Call Orchid to find out how vou can
experience the future today. And ask
how Orchid can modernize your
whole office with turbos, graphics,
networking, and multifunction
products.

Jet 386, I'Cturbo 286e and TinyTurbo 286 are trademarks of Orchid Technology. All other products named are

Inquiry 272 for End-Users. Inquiry 273 for DEALERS ONLY.

trademarks ot their manutacturers
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ORCHID

Building for the Future

45365 Northport Loop West
Fremont, CA 94538
415/490-8586 Tlx: 709289
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We're PC-SIG.
We have the

world’s largest

library of user-supported programs
(where authors ask that you send a
donation)and free public domai
programs. For only $6, you buy
software that has been selected
from l2ading authors, thoroughly
analyzed, and techrically supported.
Perhaps thats why we've been
referred to as the Robin Hood of
software publishers.

I [ #499 PROCOMM Profassional communicatians program
writtan in compiled MicrcSoft C and assembly code.
[} #523 SIDE WRITER Perfoct for spreadsheets, this opplica-
tion prints fext fles sideways.
[ #528, 529 NEW YORK WORD Powerful word processing
I with split-scfeen editing, mail merge, auta hyphen, and more. I
| #574 FREECALC Word processing and spreadsheet
opplication for forecasting and budgefing.
I [ #78 PC WRITE Our mast popular word processor. “fm more I
ot ease with PC WRITE thanWordStar”
1 #521 FREE FILE Eosy-to-use and leam relational data base
manoger.
| #522 INSTANT RECALL Memory-resident program for
storning and fefrieving a wealth of information.
| #405 DESKMATE Desk organizationat tool with phone
diater, notepad, calendar, and calculator
#478 HARD DISK UTILITIES The best and most useful utili-
ties for thee hard disi user.
[ #133 ULTRA UTILITIES Amust for every PC owner. For
I recovering lostoraccidentolly erased files. I
"1 #558 PC-PROMPY Amemiory-resident help utility that
provides formatting for DOS commands ordine.
I | #429 ELEMENTARY C Application for learning C language. I
(] #424 PASCAL COMPILER Paputor compiler written in
Turbo Pascal.
#423 PROJECT MANAGEMENT PC management system
copable ofhondling 1000 tosks.
[71#237 PC-GENERALLEDGER For the serious bookkeeper.
All the controls needed for balancing the bocks. Plusan
oudittrail.
“404 E2-FORMS Programfar generunng failor-made forms.
“Campoared to $80 packoges, this is super.”
1-year PC-SIG Membership. Ircludes printed directary,
I supplement, bi-monthly magazine$20. ($35 furelgn } I

For more information and special offers join
pcsig.ad on BIX during the month of January.

I The PC-SIG Introductory Special I
] Any 5 diskettes plus 1-yeor membership...$39

All diskettes are 6 each. Add 54 pastoge ond handling
($10 foreign) CA residerits add stote sales tax.

TotalEnclosedS____ byl ICheck [ 1VISA CIMC

a

Phone # o/ Y 4

CardNo._
Exp.date
Nome_
Address
City.
State 2ip_
Dealer inquines Inwited
Toorder, coll: 800-245-6717
InCA:800-222-2996 I
For technical questions or lucal
orders: (408) 730-9291
1030-D East Duane Avenue,
Sunnyvale, CA 94086 >
Software inthe pubiic interes:.
e e
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is evident in the following segment of
6502 code from a program of mine, which
determines if 1 of 24 flags is set.

On entry, the flags are temporarily
stored low to high in FLAG through
FLAG+2 and the flag number desired is
in the X register. On exit, the carry bit C
(rotated off bit 0 of FLAG) is the desired
flag.

; 0=>bit7->bit6->...bite->C
ROTATE LSR FLAG+2
; C=>bit7->bit6->...bite->C
ROR FLAG+1
; C->bit7->bit6->...bite->C
ROR FLAG
DEX 7 X=X-1
; Go to ROTATE if X>=0
BPL ROTATE

Since division by 2" is the same as
rotating right n times, this divides the
number in FLAG through FLAG+2 by
27*'_ where bit 0 is flag 0 with n = 0.
Arp's method would divide by 2" and leave
the flag in question in bit 0 of FLAG.
Thus, the result would be odd if and only
if the flag bit was set.

This can be extended to any base. Arp’s
conclusion can be generalized

S 1 when b is an
{INT( 7;" )YJMOD b = {uddend of Lb',
0 otherwise.

(The result of the modulo b operation will
always be 0 or | because when any b’
is represented in base b, it will look like
a binary string.) Arp’s method looks new
because he manipulates binary flags from
decimal representations.
Phil Goetz
Ellicotr City, MD

MC68000 Microprocessor and
Descendants
I appreciate the broad analysis in “A Com-
parison of MC68000 Family Processors™
by Thomas L. Johnson (September 1986),
but the statement in his conclusion that
.for user code, all family members are
100 percent upwardly compatible for ob-
jectcode. . ." is not entirely correct. The
“move from status register’ available on
the 68000/68008 to read the condition
code register will cause a privileged in-
struction violation on the 68010/68020.
The alternative instruction on the latter
processors is a new “move from condi-
tion code register” instruction. To write
user-state code that reads the condition
code registers in a upwardly and down-
wardly compatible manner is unwieldy to
sday the least. Motorola engineers should
be aware of the fact that the family is only
99.98 percent upwardly compatible.
Kim Kempf
Ankeny, 1A

Objections to C

Although I certainly appreciated the
overall value of his article “Atari ST Soft-
ware Development™ (September 1986), 1
was disturbed that Michael Rothman in-
cluded a routine written in C that (to be
nice) was garbage. Not only will the code
not produce the desired result—formatting
a single-sided floppy disk—it is also writ-
ten in the wrong language. I realize that
these are strong allegations, but I believe
the following will sufficiently document
my position.

If you actually typed in and executed
Mr. Rothman’s code and then chose
*“Show Info. . .” from the File menu, you
would discover a disk that had zero bytes
used and zero bytes free!

This confusing and anomalous situation
is the result of initializing all the tracks
on side O with the value of $ESES. Tracks
0 and 1, which, in addition to the boot sec-
tor (track O, sector 1), contain directory
information, must be initialized to $0000.
In short, even though the disk is devoid
of directory entries, it is, in essence, full.
(GEMDOS is dumb.)

One further note. The situation above
applies only to side 0. On side | of a
double-sided disk, all tracks must be ini-
tialized to the standard value. This par-
tially explains why a double-sided disk has
more than twice the storage of a single-
sided one.

I realize that my assertion that the
author used the wrong language opens me
to charges of arrogance, but I stick by it.
I do not have anything against C as a
language; to the contrary, one of the
strongest points in its favor is the ease of
including assembly language segments in
a program. It is no more difficult to write
XBIOS (or GEMDOS or BIOS) calls in
assembly language than it is in C, and it
results in more readable source code and
more compact, faster-executing object
code.

Two other arguments in favor of using
assembly are that C contains an assem-
bler, and if you write these calls in C, you
must write a “‘trap handler” in assembly
for each of the aforementioned families of
calls. In other words, it makes more sense
to me to write the overall program in C
and write the calls in assembly. (See
listing 1.)

Some seasoned 680xx programmers
may wince at my specifying the W (word)
length in the code. Even though every
assembler I am familiar with automati-
cally defaults to this value, its inclusion
guarantees portability from one assembler
to another. In addition, it helps me as a
programmer to remember the length of the
argument.

In conclusion, I consider it curious that

continued
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The one videodisé player
that won't box you in.

The Sony LDP-2000. The one and only
videodisc player with the total flexibility you've
been looking for. All other videodisc players limit
your ability to expand. What you see 1s what you
get. But the Sony LDP-2000 is amazingly
expandable.

The LDP-2000 is the foundation of the Sony
Intelligent Video™ System. It enables you to
choose from five configurations to fit your applica-
tion. And when your needs change, simply add the
boards you need internally. The footprint always
stays the same.

The LDP-2000 will work with any computer. It
has two external interfaces: an RS-232C and an
optional IEEE-488 parallel interface for high-speed
digital data transmission. It can also control up to 14
players through one communication bus.

You can take the LDP-2000 anywhere with

confidence because of its Automatic Optical Block -

© 1986 Sony Corporation of America Sony and Intelligent Video are trademarks of Sony

Inquiry 367

Lock—turn off the power and the optical block
locks, eliminating potential damage in shipment.

Then there’s the Still Frame Audio capability,
for over 15 hours of compressed digital audio per
videodisc side. The LDP-2000 also decodes up to
221 megabytes of digital data from the videodisc,
making 1t a data disk and videodisc in one.

And the LDP-2000s access speed is really
impressive: under 1.5 seconds from frame 1 to frame
54,000.

Of course, the LDP-2000 is an integral part of
the Sony View System, the only totally integrated
intelligent video system.

But if all you need now is a videodisc player,
remember Sonys is the only one that won't box
you in.

For more information or to arrange a demon-
stration, write to: Sony Information Center, Dept. A,

PO. Box 6185, Union, N.J. 07083. S ONY
®

VIDEO COMMUNICATIONS
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an author of Mr. Rothman's obvious
stature would trade on his good name by
submitting untested code to a magazine,
especially to a magazine with such a high
reputation as that of BYTE. I would cer-
tainly be interested in seeing his response
to this letter.
Thank you for giving me the opportu-
nity to set the record straight.
Maloney
Van Nuys, CA

The author’s reply:
Mr. Maloney is correct that it is neces-

sary to initialize tracks 0 and I to all
zeros. In the original of this routine, this
was done in the last parameter to the
Flopfmt call (page 230) which should be:

i<2 7?0 : VIRGIN

Somewhere in the course of revising the
routine afier it had been tested, the first
part of the parameter got lost. My

apologies for any inconvenience.
While we're on the subject, one other
error cropped up in the same listing. In
continued

FoxBASE wins the dBASE race!

643 times faster than dBASE III PLUS

New FoxBASE+ sweeps the field: runs 2.26 times
faster than Clipper, 6.69 times faster than JdBCOMPILER,
and 10.86 times faster than dBMAN! And FoxBASE
compiles programs up to 60 times faster than other
compilers.
The others aren't even close!
New FoxBASE + is totally compatible with dBASE 11! PLUS
as is original FoxBASE with dBASE il. No changes in
your present programs, databases, screens, o reports!
Though FoxBASE is a super-fast compiler, it offers the
familiar, user-friendly interactive features of dBASE and
the full power of “dot prompt’ mode plis many signif-
icant enhancements.
FoxBASE is available in single and
multi-user versions for MS-DOS,
XENIX. UNIX. many net-
works. and other envi-
ronments
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Best of all, FoxBASE is economical. Single-user FoxBASE
costs just $395, multi-user FoxBASE $595** —no matter
how many workstations you have.

So call (419) 874-0162 now, and ask for a copy of our
detailed benchmarks. After all . .

Nothing Runs Like a Fox.

FOXBASE (%

Fox Software
27475 Holiday Lane, Perrysburg, OH 43551
(419) 874-0162  Telex: 6503040827

FoxBASE +
runs dBASE.
programs 6 43

times faster than ~2

dBASE. 141 PLUS
on average *
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Listing 1: The following assembly
code will correctly format both
sides of a double-sided disk in
drive A.

FLOPFMT MOVE.Q #1,07
;SIDE ONE

LOOP_S MOVE.W #79,06
. (TRACKS/SIDE) -1

LOOP_T MOVE.W #$ESES,
(SP)
;VIRGIN

TST.W D7
+1S THIS SIDE ZERO?

BNE CONT
<IF NOT, THEN BRANCH

CMPI.W #2,D6
1S THIS TRACK 2-79?

BPL CONT
;IF SO, THEN BRANCH

ADDQ.L #2,SP
;ALIGN STACK POINTER

CLR.W -(SP)
:VIRGIN FOR TRACKS
;0-1

CONT MOVE.L #$87654321,
-(sP)

:MAGIC
MOVE.W #1,
-(SP)

: INTERLEAVE
MOVE.W D7,
-(SP)

:SIDE
MOVE.W DS,
-(SP)

: TRACK
MOVE.W #9,
-(SP)

; SECTORS/TRACK

CLR.W —(SP)
:DRIVE A

CLR.L —-(SP)
:DUMMY ARGUMENT

PEA BUFFER
+ADDRESS OF BUFFER

MOVE.W #10,

-(sP)
;FORMAT FLOPPY
;DISK

TRAP #14

;CALL XBIOS

continued




Ten Good Reasons to Buy
an Amazing Things™ Model

“A” Series™ Modem

I. Amazing Things Modems Provide Access to
a Wealth of Information through Data-
bases.

You can access over 2,500 informational databases with
an Amazing Things Modem. Research topics from astro-
logy to zoology, stock quotes, news, weather, sports,
legal references, medical information and more.

2. Amazing Things Modems Network.

Connect your personal computer to any other personal
computer in your office or in the world.

3. You can Telecommute with Amazing
Things Modems.

Work at home and send your data to the office via tele-
phone. Observers believe that 15-20 percent of the
office work force will be telecommuting by 1990.

4. Amazing Things Modems are Direct Links

to any Mainframe.
Access your company’s mainframe from your office, from

your home or on the road with an Amazing Things
Modem.

5. Amazing Things Modems Overcome

Incompatibility Problems.
Send documents from one personal computer to
another, even if the systems are incompatible.

6. Amazing Things Modems Bring You Elec-

tronic Banking and Shopping.

Many banks now offer banking and investment services
over the telephone. And you can shop for thousands of
products — from cameras to clothing — with electronic
catalogues.

You Can Send and Receive Electronic Mail
with Amazing Things Modems.

Send letters and memos instantly. Mass mail them auto-
matically, across the office or across the country.

. Amazing Things Modems are Inexpensive

Alternatives to the Telex.

Send and receive volumes of information overseas at a

fraction of the cost of a Telex.

Amazing Things Modems are Fun.

Through various bulletin boards, you can join clubs,

exchange software, advertise, meet people, find jobs and

much more.

Amazing Things Modems are Inexpensive.

The Amazing Things Model “A" Series 1200B Modem is

priced at $149.95 — about one third the price of an

equivalent Hayes Modem. And the 24008 is priced at

only $289.

© 300-1200 Baud $149.95

© 300-2400 Baud $289.

® Half-Card

® Auto-Answer, Auto-Dial

¢ Hayes®-Compatible

® Full or Half-Duplex

©® Two-Year Warranty

® For Leading Edge® Personal Computers, IBM
and Compatibles

For a dealer near you or to order direct, call [-800-835-0139, (617) 551-0880 in MA.
MasterCard and Visa accepted.

Amazing Things Inc.
57 Providence Highway
Norwood, MA 02062

Amaxing Things and Logo and Mode! “A” Seres are trademarks of Amazing Things. Inc. Hayes 1s a registered trademark of Hayes Microcomputer Products. Inc. IBM 15 a regiscered
trademark of Internationat Business Machines Corp Apple 15 a registered trademark of Apple Computer Inc. Leading Edge 15 a registered trademark of Leading Edge Products, Inc

Inquiry 207



LETTERS

ADD.L  #26,SP
;ALIGN STACK
;POINTER

TST.W DO

;:DID ERROR OCCUR?

BMI ERROR
:IF SO, TAKE BRANCH

DBRA D6,LOOP_T
;NEXT TRACK

DBRA D7,LOOP_S
;OTHER SIDE

the Flopwr call on page 232, the
parameter SIDENO actually should be
devno.

With the two errors fixed, the routine
is in its correct form. In this form, it has
been in use in our company’s ST products
Jor over a year and has produced no
problems.

As to Mr. Maloney’s assertion that C
is not the correct language for the routine:
This is what a colleague of mine calls a

“religious’’ question—that is, it has 1o do
with what you believe in. There is certain-
ly something to be said for writing many
low-level routines in assembly. However,
I used C in the article for two reasons:
1 thought more people would be able to
read a C example than one in 68000 as-
sembly, and the ST Developer’s Package
provided by Atari has a strong C bias and
includes the trap handlers that Mr.
Maloney mentions, hidden in bindings
that make trap calls look just like calls to
C library functions. So there is no addi-
tional work for the C programmer.
Michael Rothman
Cambridge, MA

FIXES

EXE Only

In our July 1986 issue, on page 178, at the
end of David McNeill’s article “Analog
Circuit Analysis,” it was incorrectly stated
that the program he discussed is available
in a variety of formats. In fact, only the
executable code is available and it runs
only on the Commodore 64. We regret
any inconveniences that this error may
have caused.

Noncommercial ZCPR3

David McCord of Echelon Inc. has
pointed out to us that the source code for
the ZCPR3 operating system mentioned
in the “CP/M Hall of Fame” (October)
is available for noncommercial use only.
Any commercial use of ZCPR3 requires
permission from Richard Conn (the pro-
gram’s author) or Echelon Inc. (885 North
San Antonio Rd., Los Altos, CA 94022,
(415) 948-3820). Also, other forms of
ZCPR3 marketed by Echelon as automatic
installation versions are completely pro-
prietary.

Bridger Mitchell and Derek McKay also
wrote in, carrying the banner for MEX,
NSWP, and NULU, which all carry the
same copyright as ZCPR3.

Much public domain software is dis-
tributed in a “copyrighted, noncom-
mercial duplication permitted” form. You
should always consult a public domain
package’s accompanying documentation
for details on permissions its author is
granting.

Expanded Price

The price of $295 for the Levco One+
One memory-expansion kit (November
1986, page 250) is in error. Levco has in-
formed us that the price is $395. m

State of the Smart.

* FCC APPROVED

Smar TEAM 2400B

* Internal slot modem for IBM PC,
XT, AT and compatible computers
7.5 inches length with the same great
features of Smar TEAM 2400
e MITE * software optional

Smar TEAM 1200 AT
* Bell 103, 212A standard
¢ Fully Hayes compatible.
Auto dial (pulse or tone), auto answer
® 2 self test modes (analog loop back and
remote digital loop back test)
® Call progress detection (dial tone, busy)

Smar TEAM 1200 BH

® 5%’ length with the same great
features of Smar TEAM 1200 AT

* Internal slot modem for IBM
PC, XT, AT and compatible

Quality Communication Products

Smar TEAM 2400

® 0-300, 1200, 2400 bps. Bell 103, 212A.
CCITT V22, V22 bis. Full duplex

* Auto dial (pulse or tone), auto answer
automatically switches between tone and pulse

¢ Hayes 2400 commands compatible

® 6 self test modes

¢ Call progress detection (ringing, dial tone, busy)

~ Smar TEAM 1200 CT

® Compatible with CCITT V.21 and V.22
Alternate B 1200bps asynchronous

® (0-300, 1200 bps full duplex

* Compatible with Hayes commands
Auto dial (pulse or tone), auto answer

% OEM WELCOMES

HEAD OFFICE:

U.S. Sales And Service  U.S. Sales Agent

TEAM TECHNOLOGY INC.

10F, No. 270, Nan King E. Rd.,
Sec. 3, Taipei, Taiwan, R.O.C.
TtX: 19725 PETRCHEN

FAX: {02)7712985

TEL: {02)741-4270

Smar TEAM INC.

19205 PARTHENIA St. Ste. J

Northridge, CA 91324

TEL:(818)886-9726
{818)886-9729(Service No.}

FAX:(818)886-6731

Tel:(713)488-8830

CANADA
BUDGETRON INC.
TEL:(416)673-7800

* Hayesis a

PDM INTERNATIONAL PROFESSIONAL SYSTEMS A.S

TEL: 3-897278

% of Hayes Microc

NORWAY SINGAPORE:
PET Computers
TEL:{02)649220 TEL:5331313
HONG KONG HOLLAND
QUANTUM DATA SYSTEMS LTD. COMPUDATA

TEL:{73)422045

Products. Inc.

* IBM PC. XT. AT are registered trademarks of International Business Machines Corp.

Inquiry 387
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WE PULLED THE PLUG ON (¥ v1.]

rn1.lf ———————— ~ Lrn'|

r—--

|
nd

CLARION v1.1 $395.

(artist’s conception of no actuator at any size)

{(former actua sho
YES, WE HAVE NO
ACTUATOR.

The Actuator was a
pass-thru hardware key that
enabled CLARION and its
Applications to run.

It's no longer required.

With the Actuator,
CLARION was never copy
protected and still isn't.

All you needed was an
IBM® PC, XT, AT or true
compatible, a hard disk
drive, 320KB of memory and
a parallel port, for connection
of the CLARION Actuator.

Well, you don't need the
parallel port.

At least not to run
CLARION v1.1 and all
future releases.

Because we've pulled the
plug, forever.

IF YOU ALREADY HAVE
CLARION 1.0

It's because early on you
recognized CLARION's
sublime fitness for writing
commercial applications.

You envisioned how

CLARION gives the power of

a true business language, a
superior user-interface,

IBM is a registered trademark of International Business Machines Co;

dBase is a registered trademark of Ashton-Tate

and exceptional data-base
management prowess.

To show that we really
appreciate your pioneering
spirit as well as your
business, as a CLARION 1.0
licensee, you may upgrade to
version 1.1 for only $100.

We're also dedicated to
making applications
programmers’ professional
lives more rewarding.

CLARION, and now vl.1
delivers on that promise.

WHY YOU NEED v1.1

You're losing money
every minute you spend
programming in something
other than CLARION 1.1.

That’s because we've
listened to CLARION 1.0
users and made many
exciting improvements,
including free run-times

and adding two new
labor-saving utilities.

Converter is a utility that
takes your dBase® DIF, and
DOS files to CLARION file
structure or vice versa.

Crossrefer provides nifty
maps that let you find out
who did what to whom and
why your GROSS—PAY
variable is less gross.

So call 1-800/354-5444
now to order CLARION vl1.1.

You get all of this
power, no copy protection,
no Actuator, and free
run-times for only $395 plus
a nominal fee for shipping
and handling.

Or call us for our
treacherously convincing 16
page color brochure, and
reprints of major reviews.
Either way the 800 call is a
freebie.

1-800/354-5444

LARION’

from BARRINGTON SYSTEMS, INC,
The Applications Programmers’ Advocate

150 EAST SAMPLE ROAD POMPANO BEACH, FLORIBA 33064 305/785-4555

Inquiry 48

rporation  CLARION is a registered trademark of Barrington Systems, Inc.  ©1986 Barrington Systems, Inc.
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TECH PC DESKTOP COMPUTERS are
available now in 4 different base models:
TECH PC/XT DESKTOP — $529
Options:

Tech PC/XT with 20MB Hard Disk — $979
Tech PC/XT with 20MB Hard Disk,
Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card — $1179

TECH TURBO PC/XT DESKTOP — $629
Options:

Tech Turbo PC/XT Desktop with

20MB Hard Disk — $1079

Tech Turbo PC/XT 20MB Hard Disk,

Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card — $1279

TECH PCAT DESKTOP — $1399

Options:

Tech PCIAT with 20MB Hard Disk—$1799
Tech PCIAT with 20MB Hard Disk,
Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card — $1999

TECH TURBO PCAAT DESKTOP — $1599
Options:

Tech Turbo PCIAT Desktop with

20MB Hard Disk — $1999

Tech Turbo PCIAT with 20MB Hard Disk,
Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card — $2199

All TECH PC DESKTOPS available with tape
backups, hard disks up to 1 gigabyte,
networking systems, and hundreds of other
hardware and software accessories.

BM AT and IBM XT ale registered trademarks of
nternational Business Machines Corporatiol

The bottom line with any business is
its net gain. Tech PC Desktop
Computers are designed to deliver

the most value at a lower cost. The
. XT'’s leave your desktop looking
comfortably empty with their slim

non-obtrusive profile; The AT's give
you a powerful presence with a clean
lined sturdy chassis. Combined with a
12 inch, 800 by 400 line amber mono-

chrome monitor or a 14 inch, 1280 by 800 black and
white monochrome monitor you've got State of the
Art staring straight back at you. If 8 MHz 80286 power
isn't fast enough for you. . . try the Tech Turbo PC/AT™
with its 10 MHz 80286 and 10 MHz 80287 math co-
processor socket. The Tech Turbo PC/AT™ gives you
the strongest, most powerful 80286 performance



available from anyone, anywhere. . .available with
up to 15 megabytes of memory and hard disks up to
1 gigabyte with our new optical storage disk, the
Tech Personal Computer Desktops represent the
cutting edge of desktop microcomputer technology.
Tech Personal Computers, Inc. 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, Inc. are all
backed by a full one year warranty with additional

maintenance coverage and extended maintenance ————— N N
contracts availablegthrough Momentum Service o~ o W N7 o
Corp. For more information concerning hundreds of ! E‘v'!! . ‘_’
Service Centers throughout the United States, contact 1911 Betmor Lane, Anahelm, California 92805
Tech Personal Computers, Inc. at (714) 385-1711 Telex 272006 Answer Back - TECH ~ FAX: 7143851523
Inquiry 389 for End-Uscrs. Inquiry 390 for DEALERS ONLY.




Advanced Digital now
offers you two
additional users for the
price of one!

With our PC Il you can

quickly turn your personal

computer into a host

computer for a complete 3-

user system. The PC Il

lets two additional Users share

one PC and ali the expensive
hardware and peripherals that
you've already paid for. Plus you share
access and communication between
users and PC's.

Each PC Il has two CPU's, two 512K bytes
of memory, keyboard and monitor inter-
face, making it possible for each user to
work on the same program or

two entirely different

programs...as if they were two
independent PC’s.

PC users often ask us how to network
their many PC’s. The solutions are many
but expensive and slow. Advanced
Digital's answer — the PC Il —

allows you to add additional
workstations at a more reasonable
cost...and with much faster
performance than any local area
network or software package.

IBM, PC DOS, PC-NET are trademarks of International Business Machines Corp.

The Ultimate Two-User

MONCCHROME MONITORY MONOC HROME MONITORS

All you need to complete your 3-user
system is the PC i, IBM’s PC-NET

software, and two low-cost monochrome
monitors and keyboards. No new
operating system, no new commands
and no complications of a LAN.

Each PC |l gives your PC the full
capabilities of two PC’s and can support
DOS 3.1 providing each user 100%

compatibility with PC
programs.

Advanced Digital offers many
other PC products including
the ADC-TAPE&Q, PC-EXBUS,
PC-Slave, and more!

For more information. call
1-800-251-1801 (outside
California).

Advanced Digital Corporation
5432 Production Drive
Huntington Beach, CA 92649
(714) 891-4004, (800) 251-1801
Telex 183210 ADVANCED HTBH

Advanced Digital UK. Ltd.
21 Newman Street

London W1-United Kingdom
(01) 323-1120

ADVANCED DIGITAL CORPORATION
Inquiry 8 for End Users,

PC Il is a trademark of Advanced Digital Corp.  Inquiry 9 tor DEALERS ONLY.




Eenith, Kaypro Introduce
80386-based Systems

enith Data Systems intro-

duced its first 80386-
based machine. the Z-386,
claiming it has a performance
rate of 4 million instructions
per second. The Z-386's cen-
tral processor has a clock
speed of 16 MHz with zero
wait states. ZDS will sell the
Z-386 in two configurations.
The Model 40 comes with a
40-megabyte hard disk. a
1.2-megabyte floppy disk, and
six open expansion slots: sug-
gested retail price is $6499,
The Model 80 has 80 mega-
bytes of storage: suggested
retail price is $7499.

The Z-386 has 10 bus slots:
six “‘true” 32-bit (three of
which are unoccupied), two
16-bit, and two 8-bit. It also
comes with a Winchester/flop-
py disk controller, serial and
parallel ports, and sockets for
80287 or 80387 coprocessors.

Zenith said the machine
will be available early this
year and will ship with MS-
DOS 3.2 and Microsoft Win-
dows. Contact Zenith Data
Systems, 1000 Milwaukee
Ave., Glenview, IL 60025,
(312) 391-8860.

Inquiry 550.

K aypro Corporation
announced a trio of

machines based on Intel's
80386 microprocessor. The
basic version, called the
Kaypro 386 Model A, has a
1.2-megabyte floppy disk
drive and 512K bytes of
RAM: its price is $4995. The
Model E has a 1.2-megabyte
floppy disk drive, 1 megabyte
of RAM, and a 40-, 130-, or
170-megabyte hard disk. The
Model E will sell for $6295
to $8595, depending on stor-
age capacity. The Model-N

WHAT’S NEW

The Kaypro 386 runs on a 16-MHz 80386 microprocessor.

Network File Server comes
packaged with a 170-, 280-.
or 380-megabyte hard disk
drive, at prices ranging from
$14.950 to $19.950.

Each model is equipped
with either a monochrome,
CGA., or EGA display. All
three units can be expanded
to handle as much as 660
megabytes of hard disk
storage and 16 megabytes of
RAM. For high-speed back-
up. Kaypro will sell 60-
megabyte cartridge tape units.
Contact Kaypro Corp., 533
Stevens Ave.. Solana Beach,
CA 92075, (619) 481-4300.
Inquiry S5I1.

Four for the 366 a

har Lap Software an-

nounced 386/ASM, an
assembler for the Intel 80386
microprocessor. The assem-
bler enables you to create
assembly language programs
for the 80386 on the IBM
PC, VAX. and UNIX systems.

You can assemble multiple

source modules separately and
combine them using Phar
Lap’s linker program. A

macro processor lets you
create your own instruction
sequences that can be called
by name. You can also group
common symbol directives in
a file and then assemble them
into source files as needed.
According to Phar Lap. sym-
bols can be up to 31 charac-
ters and can contain upper-
case and lowercase characters.
The company reported that on
an IBM PC AT, you can
assemble over 3000 source
lines per minute.

Accompanying 386/ASM
are two utilities. Minibug is a
real- and protected-mode
debugger for the 80386.
RUN386 loads and executes
80386 protected-mode appli-
cations. Both utilities require
a PC-compatible system
equipped with an 80386 CPU
running MS-DOS.

The program costs $495.
For more information, contact
Phar Lap Software Inc., 60
Aberdeen Ave., Cambridge,
MA 02138. (617) 661-1510.
Inquiry 552.

{

he program 386/Link is a
linker from Phar Lap
that combines relocatable ob-

ject modules created by

386/ASM into a single ex-
ecutable file. The linker
features external symbols,
which when used in an 80386
instruction enables the
assembler to partially assem-
ble the instruction, without
specifying the address of the
symbol. The linker fills in the
address at link time.

The Intel Absolute Hex
Format is produced by
386/Link.

Requirements of 386/Link
include an IBM PC or com-
patible with 256K bytes of
RAM and MS-DOS or PC-
DOS 2.0 or later. It will also
run on a VAX or MicroVAX
running VMS 30 or higher.

The linker also costs $495:
you can contact Phar Lap at
the address above.

Inquiry 553,

V irtual 86 machine archi-
tecture support for the
Compaq Deskpro 386 is in-
corporated into the most re-
cent release of DESQview.
Version 1.3 of the multitask-
ing operating environment
was announced by Quarter-
deck Office Systems. The
program acts as a virtual
machine manager that
allocates resources such as
memory and processor time
to several programs simulta-
neously.

DESQview version 1.3 sells
for $99.95 and runs on IBM
PCs, XTs. ATs, or compati-
bles, as well as on the Com-
paq Deskpro 386.

For more information, con-
tact Quarterdeck Office Sys-
tems, 150 Pico Blvd., Santa
Monica, CA 90405, (213)
392-9851.

Inquiry 554.
continued
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WHAT'S NEW

C-MOS/386 is a DOS-

compatible multiuser
operating system, announced
by The Software Link.

The operating system is
available in single-user
multitasking, S-user multitask-
ing, and 25-user multitasking
versions.

PC-MOS/386 MT, the
single-user version, costs $195
and provides concurrency for
multiple applications running
on the same 80386 system.

PC-MOS/386 Multiuser-5,
also a multitasking system,
costs $595 and allows up to
five users to run applications
at dumb terminals linked to
an 80386 system. PC-MOS/
386 Multiuser-25, priced at
$995, is the same as the
Multiuser-5 system but allows
up to 25 users to be linked at
one time.

According to The Software
Link, PC-MOS/386 supports
the four modes of the 80386
chip. By supporting the 32-bit
protected mode and enhanced
instruction set of the 80386
chip, the operating system
enables you to create new ap-
plications. Support of the real
mode and virtual 80386 mode
enables you to use DOS ap-
plication software. while also
taking advantage of the
operating system’s multiuser
capability.

The operating system in-
cludes support for record and
file locking, intertask com-
munication through the NET-
BIOS protocol, print spooling,
remote-modem access, usage
statistics, nested batch files,
and security at the user, file,
and directory levels.

The Software Link reports
that Summit Software Tech-
nology's BetterBASIC/386,
which is a multitasking
superset of BASICA, is
bundled with PC-MOS/386.

Contact The Software Link
Inc., 8601 Dunwoody Place
NE. Suite 632, Atlanta, GA
30338, (404) 998-0700.
Inquiry 555,

PC-MOS/386 supports the four modes of the 80386 chip.

80386 Boards
for PC XT and AT

Q uadram’s Quad386 XT,
a coprocessor board for
the IBM PC XT and com-
patibles, is based on a
16-MHz 80386 micropro-
cessor. The board features 1
megabyte of 32-bit memory
using 256K-bit DRAMs and
offers an additional 2
megabytes of memory via an
optional daughterboard. It can
hold an 80287 math co-
processor and has 96K bytes
of image memory and 32K of
direct cache memory.

The board supports
expanded memory applica-
tions, allowing them to ex-
ecute in its 32-bit memory.
Disk-caching software is
bundled with the board,
which fits in a single slot in
the computer.

With 1 megabyte of
memory, the board sells for
$1495; the daughterboard with
2 megabytes costs $795. Con-
tact Quadram Corp., One
Quad Way, Norcross, GA
30093-2919, (404) 923-6666.
Inquiry 556.

eattle Telecom & Data,

maker of 80286-based
accelerator boards for the
IBM PC, announced a
16-MHz 80386-based board
for the PC AT. The STD-386
accommodates 2 to 16
megabytes of dual-ported
memory and will hold an
80387 math coprocessor when
that chip becomes available.
Currently, a daughterboard

provides an 80287 co-
processor.

The board is compatible
with 8086 and 80286 hard-
ware and software and sup-
ports the AT's real and pro-
tected modes. It runs in both
6- and 8-MHz ATs and, ac-
cording to the company, may
work in AT compatibles run-
ning at other clock speeds.

Prices range from $3200 to
$3700 depending on the
amount of memory. The
board occupies a single full-
length expansion slot and has
a ribbon-cable connector that
plugs into the 80286 socket
on the motherboard. Contact
Seattle Telecom & Data Inc..
12277 134th Court NE. Suite
205. Redmond, WA 98052-
2429, (206) 820-1873.

Inquiry 557.

Iso designed for the IBM

PC AT and compatibles
is Intel's Inboard 386/AT. In
conjunction with its 16-MHz
80386, the board uses a high-
speed memory cache to boost
performance. It can hold up
to | megabyte of memory and
has a socket for an 80387
math coprocessor, although
this chip is not yet available;
in the meantime, the company
is offering a 10-MHz 80287
math coprocessor. The basic
board sells for $1995; with 1
megabyte of memory. it costs
$2495. An optional piggyback
board holds an additional 1
megabyte ($645) or 2 mega-
bytes ($1145) of memory.

According to the company,
the Inboard is fully compati-
ble with existing 8088- and
80286-based hardware and
software. When control soft-
ware that uses the 80386's
virtual 86 mode is developed.
the board will run several
existing applications simulta-
neously, without requiring
changes to the programs.
Contact Intel Corp., Personal
Computer Enhancement
Operation, Mail Stop
TOD-07, 5200 Northeast
Elam Young Parkway, Hills-
boro, OR 97124-6497, (503)
629-7354.

Inquiry 558.

Turbo Basic
from Borland

B orland International an-
nounced Turbo Basic, a
$99.95 programming environ-
ment for the IBM PC. The
company claims the program
compiles at 12,000 lines per
minute to produce native ex-
ecutable (.EXE) code. The
program also includes a
memory-to-memory compiler.
a full-screen editor, an inter-
nal linker and run-time
library, and a Microcalc
spreadsheet with source code.

Turbo Basic takes advantage
of the interactive strength of
the BASIC language and also
uses the structured. modular
approach of Pascal. Condi-
tional control is provided by
the block IF (including
ELSEIF) and SELECT CASE
statements. Turbo Basic also
supports DO WHILE, DO
UNTIL, LOOP WHILE, and
LOOP UNTIL statements.
Turbo Basic also offers true
recursion, pull-down menus,
and a multiwindow environ-
ment. It is written in
assembly language and is
compatible with IBM Ad-
vanced BASIC and Microsoft
GW-BASIC, and EGA graph-
ics are supported.

Turbo Basic provides
8087/80287 math coprocessor
support, which generates in-
line coprocessor instructions
and calculates intermediate
results to 80 bits of precision,
according to Borland.

continued
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Intelligent statistics.
Consider the alternatives.

Today there are numerous micro-
computer statistics software
packages to consider.

But, in the considered opinion
of many experts, there is one
that is clearly better.

Highest rated.

In its recent review of the five
leading microcomputer statistics
programs, /nfoWorld concludes
that Systat™ Version 3.0 is “unri-
valed in performance”, “tops in
number crunching power” and
“unfailingly accurate.”

And InfoWorld doesn't stop
here, but goes on to rank Systat
as the Number One statistics
package of the group.

In doing so, they aren’t alone.
Every published independent
comparative review rates Systat
at the top of the list.

8.5
8.2

&
©

4.8
4.6

Of the statistics packages review-
ed by InfoWorld, Systat rated
highest, as it has in every pub-
lished competitive review.

Some practical benefits.

Such ratings are important be-
cause they relate directly to the
quality of your work, not just to
glitzy features. For example:
Are capabilities important to

you? Systat gives you more
statistical capabilities than any
microcomputer statistical pack-
age, including three major
procedures that PC SAS® and
SPSS/PC+® programs simply
don’t offer.

Is accuracy important? Systat
gives you more accuracy. In fact,

Although more comprehensive,
Systat requires less than V2 the
commands and has V2 the bulk of
competitive programs. Compare
its 5 disks to 17 for SPSS/PC+
and 21 for PC SAS!

numerous reviews and technical
conference proceedings consis-
tently prove Systat to be the
most accurate statistical
package available,

Is ease of operation important?
Systat operates on less than V2
the commands of its two largest
competitors, with less than V2 the
bulk. According to /nfolWorld,

“Systat’'s commands are terse,
and a few keystrokes will do
amazing things.”

Is cost important? Systat costs
less than any other major pack-
age: less than V2 the price of the
comparably equipped PC SAS or
SPSS/PC+.

Truly interactive.

Unlike its major competitors,
Systat has not ported some 20-
year-old code from a mainframe
program. Written specifically for
microcomputers, Systat Version
3.0 uses an incredibly small
amount of disk space: only 1.4
megabytes versus their 5 to 10
megabytes.

What's more, the package is
genuinely interactive, freeing
you from rigid command proto-
cols. In doing so, Systat allows
you to approach statistical pro-
blems more intelligently: letting
you work the way you think in-
stead of forcing you to think the
way it works.

Next to this, the alternatives to
Systat don’t look very bright.

SYSTAT

™

For more information and a
complete copy of the InfoWorld
review, call 312 864.5670, or write
Systat Inc., 2902 Central Street,
Evanston, lllinois 60201.

Systat operates on IBM PCs® and
compatibles, MS-DOS® and CP/M®
machines, several UNIX® minicomputers
and mainframes, and the VAX/Microvax®.
Menu/windowed Macintosh® version
also available. Single copy price

$595 USA and Canada, $695 Foreign.
Site licenses and quantity prices
available.

PC SAS, SPSS/PC+. STATGRAPHICS and BMDPC are
registered trademarks of SAS Institute Inc., SPSS
Inc., STSC Inc., and BMDP Inc., respectively.

Systat. Intelligent statistics.

Inquiry 381 for End-Users. Inquiry 382 for DEALERS ONLY.
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WHAT'S NEW

The compiler, editor, and
executable programs are fully
integrated, and you can output
program text to a window or
to the full screen. You also
have control over the place-
ment, size, and color of win-
dows in your programming
environment.

You can develop programs
larger than the traditional
64K-byte limit, with the
$SEGMENT compiler direc-
tive. Borland reports that
string data can occupy up to
64K bytes of RAM, and the
program provides dynamic
string memory management.

Contact Borland Interna-
tional, 4585 Scotts Valley Dr.,
Scotts Valley, CA 95066,
(408) 438-8400.

Inquiry 559.

80386 Chip Set

hips and Technologies

Inc. has developed the
CS 8230 AT/386 CHIPSet, a
seven-chip alternative to the
Intel 80386 32-bit micropro-
cessor family. The chip set,
which operates at 16 MHz
with zero wait states and sup-
ports from 1 to 16 megabytes
of memory, consists of an
84-pin bus controller, an
84-pin page/interleave
memory controller, two
68-pin address buffers, two
68-pin data buffers, and a
68-pin control signal buffer.

According to the firm, if
the chip set is used in con-
junction with the 82C206 In-
tegrated Peripherals Con-
troller, manufacturers can
build 80386 AT-compatible
systems that require fewer
than 40 chips (not including
memory) instead of the more
than 200 ICs in a typical
80286-based IBM PC AT sys-
tem. A Chips and Tech-
nologies-based system would
have a motherboard that is 45
square inches compared to a
typical 140-square-inch board.
Also, the AT/386 CHIPSet
system would consume 1
watts of power instead of the
standard 45 watts.

Chips and Technologies
also provides an AT/386
development kit that includes
a system board with 2 mega-

Demy excoptrnaliy bright people hove o= el
F Aocked

wdnas locked
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fessimal wvilars mst ro-Tram

ProWrite lets you edit up to eight windows at once.

bytes of memory, AT-compat-
ible BIOS from Phoenix
Technologies, diagnostic soft-
ware, data sheets, application
notes, and schematics. The
AT/386 CHIPSet is available
in quantities of 100 for
$196.40 per unit, and the
development kit is priced at
$2995 per unit. Contact Chips
and Technologies Inc., 521
Cottonwood Dr., Milpitas, CA
95035, (408) 434-0600.
Inquiry 560.

Microsoft Word
for the Macintosh

icrosoft Word version

3.0 is a word processor
that runs on a Macintosh with
512K bytes of RAM. The pro-
gram is not copy-protected
and sells for $395. It comes
on an 800K-byte disk, but you
can order it on two 400K
disks.

Some of the features of the
word processor include an
80,000-word spelling checker,
customizable menus, and the
ability to preview up to two
pages of a document, manip-
ulate columns, and use a key-
board interface instead of a
mouse. For more details, see
“Applications Only” by Ezra
Shapiro on page 395.

Contact Microsoft Corp.,
PO. Box 97017, Redmond,
WA 98073-9717, (206)
882-8080.

Inquiry 561.

Amiga Word Processor

rowrite from New

Horizons is a $124.95
word processor that offers
proportionally spaced charac-
ter fonts, sizes, styles, and
colors.

Six pull-down menus give
you a choice of hanging in-
dent, justification, decimal or
left tab settings, inclusion of
IFF color graphics, and draft
or standard print. Menu
selections include Edit, with
undo and cut and paste;
Search, with find and change;
and Character, which offers
the font, size, style, and color
choices for text.

ProWrite enables you to edit
in up to eight windows at
once. The Paragraph menu
contains format commands,
and the Document menu gives
you control over headers,
footers, and page numbers.

Contact New Horizons Soft-
ware Inc., PO. Box 43167,
Austin, TX 78745, (512)
329-6215.

Inquiry 562.

Group Document
Review

F orComment works with
your word-processing
program and enables up to 16
people to review, make com-
ments, or suggest revisions to
text on a line-by-line basis.
One person acts as the author,
while the other 15 are
reviewers. The program keeps
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an audit trail of the editorial
process and collates all
changes on one disk.

To run ForComment, you
must read a word-processing
document into the program.
The original remains un-
changed in a top window, and
you enter comments and
changes in a lower window.
Each comment is labeled with
the reviewer’s initials, and a
swapping function lets you
give revisions a try before
saving them.

ForComment works in local
area networks as well as in
stand-alone environments. It
runs on IBM PCs and com-
patibles with 256K bytes of
RAM. The program costs
$195 for a single author or
$995 for the network version.

Contact Broderbund Soft-
ware Inc., 17 Paul Dr., San
Rafael, CA 94903-2101, (415)
479-1700.

Inquiry 563.

Controller Expands
Hard Disk Storage

K onan’s hard disk con-
troller card, the KXP-
230 Drive Maximizer, ex-
pands the storage capacity of
hard disks for IBM PCs, XTs,
and compatibles. The com-
pany reports that the half-slot
controller increases the
capacity of hard disks by
compacting and compressing
data. With the KXP-230, for
example, a 20-megabyte drive
can be increased to a total
capacity of 32 megabytes.

Other features include an
on-board BIOS ROM that lets
you configure the card for any
ST506/412-compatible disk
drive. The controller provides
disk caching and fragmenta-
tion control, automatically
organizing clusters so that
fewer seeks are required. Its
error detection can correct up
to 65,536 bit errors and
recover complete clusters.

The controller is priced at
$249 and requires a computer
running DOS 30 or higher.
Contact Konan Corp.. 4720
South Ash Ave., Tempe, AZ
85282, (602) 345-1300.
Inquiry 564.

continued



RAM-Resident Program Users...
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If you use desktop /
organizers, spell :
checkers, keyboard [ -
enhancers or other
RAM-resident programs,

you may have already discovered
the horror of "RAM Cram.”

RAM Cram occurs when memory-
resident programs compete
with each other (and with
applications programs) for
control of your keyboard or
other computer resources.
It's a fierce competition that can
Cause your computer to lock up
completely. Then you pay the
penalty—in lost time and lost data.

Referee, by Persoft, is a new type of
software that puts you in total control of
your RAM-resident programs.

And that puts Referee in a league all its
own. You can create your own RAM
Teams™ for specific applications programs.
Team Superkey™ and Sidekick™ with Lotus
1-2-3™.0r call in Prokey™ and bench the
others when you switch to dBASE I1I|™

AN,
N

WIN
BUY
EE

Load all the programs you need at the
beginning of your workday. Referee auto-
matically activates and deactivates the ones
you need according to your set of rules.

Instantly. Invisibly. You can also use Referee
to unload programs from memory—even
those with no unload option of their own.

Referee’s Sideline™ menu enables
you to contro! RAM-resident
programs from within an

applications program!

ages like Symphony™. You

\ ", It's ideal for integrated pack-

can use a keyboard
enhancer with the
spreadsheet module.

Or deactivate it, enter the
word processing module
and activate your favorite spell
checker It's easy. And you never have
to back all the way out of the program!

Referee puts an end to RAM-resident
program conflicts. At $6995, it solves a
very big problem for a very small price.

It's easier to win with the Referee on
your side. For more information, and for the
dealer nearest you, contact: Persoft, Inc

465 Science Drive, Madison, WI 53711
(608) 273-6000—Telex 759491

© Copyrght 1986 Persoh, Inc Al nghts reserved

Referee. Sideline. and RAM Teams are tracemarks of Persoft, Inc

Sidekick and Superkey are registered trademarks of Borland Inlernational. Inc
Lotus 123 and Symphony are registered L-ademarks of Lotus Deveiopment Corp
Prokey 1s a lrademark of RoseSoh. Inc

dBASE Il s a registered trademark of Ashon Tate

Inquiry 294
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WHAT'S NEW

.P(:‘:Con;pati_l_)le_ -
Wang LapTop

ang Laboratories intro-

duced a laptop com-
puter that includes a
10-megabyte hard disk and
printer as standard features.
The Wang LapTop Computer,
which weighs slightly more
than 14 pounds, does not
come with a floppy-disk
drive: 5%- and 3'%-inch flop-
py drives are optional. The
company says that in addition
to being able to run all soft-
ware for Wang's desktop com-
puters, the machine is com-
patible with the IBM PC XT.

Priced at $3530, the LapTop
uses NEC’s V30 processor
with a clock speed of 8 MHz.
Memory is 512K, expandable
to | megabyte with a board
($695) the user can install.
The LapTop’s 80-character by
25-line, nonbacklit LCD uses
Hitachi's supertwisted crystals
and displays high-contrast
dark blue characters on a
yellow background. Its resolu-
tion is 640 by 200 pixels. The
LCD is removable and can be
replaced with a color monitor.

The LapTop's full-size key-
board has 92 keys, including
16 function keys. The Epson-
compatible thermal-transfer
printer outputs near-letter-
quality text at 18 cps. The
computer has an RS-232C
serial port (a serial-to-parallel
adapter is optional), an IBM
CGA-compatible external-
monitor connector, and a port
for an optional numeric
keypad ($95). Other options
include internal, Hayes-
compatible 1200-bps and
2400-bps modems, priced at
$425 and $795, respectively.

The Wang LapTop also offers
an SCSI port. through which
up to six external devices can
be daisy-chained.

The LapTop is bundled with
MS-DOS 3.2. Additional soft-
ware includes Wang Integrated
Word Processing ($385). a
2110/VT-100 terminal-
emulation package ($200). an
asynchronous communications
package ($100), and Wang
Systems Networking ($400).

With a S%-inch floppy disk
drive, the computer costs
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Wang's LupTop has a 10-megabyte hard disk.

e — —

$3895; with a 3'%-inch floppy

disk drive, $4048. For more
information, contact Wang
Laboratories Inc., One In-
dustrial Ave., Lowell, MA
01851, (617) 459-5000.
Inquiry 565.

PC-based
Circuit Emulator

eck-Tech’'s ROMICE, a

PC-based circuit
emulator, is designed for
engineers who are developing
firmware for embedded
microcomputer systems. The
emulator includes an add-in
card for the IBM PC, XT,
AT, and compatibles; an
emulator package that pro-
vides real-time, in-circuit
emulation of a ROM or
EPROM up to 64K bytes in
size: cables for connection to

the development circuit board:

and support software.

The hardware consists of a
7- by 4-inch plug-in circuit
board and a 24-inch emula-
tion cable with a connector
for plugging into a JEDEC
28-pin socket. Adapters for
24-pin JEDEC sockets are
also available. Maximum PC
bus access time is 200 nano-
seconds.

The control software is
processor-independent and
operates with 4-, 8-, 16-, and

32-bit systems, emulating any
standard-size EPROM from
2716 to 27512. The program
enables users to load, modify,
edit, or patch hex-format
files. Commands include sup-
port for checksum computa-
tion, moving memory con-
tents. and page examination.
The system sells for $595
and is also compatible with
all standard DOS assemblers
and compilers. For more in-
formation, contact Beck-Tech
Corp., 41 Tunnel Rd.
Berkeley, CA 94705, (415)
548-4054.
Inquiry 566.

Floppy Drive
Holds 10 Megabytes

onica Technology intro-

duced a 10-megabyte,
5%-inch floppy disk drive
that uses standard floppy
disks. According to Konica,
the half-height KT-510 disk
drive formats disks for 480
tracks per inch (tpi), enabling
formatted storage capacities of
10.9 megabytes. The drive can
also read data from disks
previously formatted for either
360K bytes or 1.2 megabytes.
Its data-transfer rate is 1.6
megabits per second.

An SCSI port is used to
connect the KT-510 to the
computer. Initial OEM
shipments will begin this

month, with quantity
shipments to begin in April
1987. In large quantities, the
drive will sell for $400. Com-
plete subsystems, which the
company says will be avail-
able in the second quarter of
1987, will retail for less than
$1000. Contact Konica
Technology Inc.. 777 North
Pastoria Ave., Sunnyvale, CA
94086-2918. (408) 773-9551.
Inquiry 567.

Local Area Networks
for Amiga

meristar Technologies

has developed an Ether-
net controller, a version of
Sun Microsystems’ Network
File System (NFS), and an
ARCNET controller for the
Commodore Amiga. The 10-
megabit-per-second Ethernet
controller and NFS enable the
Amiga to function as a
graphics workstation on a net-
work with Sun workstations,
IBM PCs, DECs, and other
computers running an im-
plementation of NFS.

The Ethernet controller
uses Advanced Micro Device's
LANCE chip set and provides
standard and thin Ethernet in-
terfaces. The card is available
in 86-pin side-mount ($749 in
single quantities) or Zorro
backplane ($699) versions,
both of which are compatible
with the Amiga’s autocon-
figuration architecture.

The ARCNET LAN con-
troller operates at 2.5
megabits per second and sup-
ports up to 255 Amigas and
IBM PCs in a token-ring net-
work. The controller handles
network reconfigurations
automatically, allowing
machines to be dynamically
connected or disconnected
from the network. This con-
troller is also available in
side-mount and Zorro back-
plane forms, which retail for
$499 and $425, respectively,
in single units. Contact
Ameristar Technologies Inc.,
PO. Box 415, Hauppauge, NY
11788, (516) 724-3344.

Inquiry 568.
continued




YOU ARE ABOUT T0 BE SEDUCED
BY POWER AND MONEY.

Admit it. You're intrigued |
with the idea of C programming. (]
You may be working in BASIC,
Pascal or Assembler now But
you're drawn to the power, por-
tability and flexibility of C. And if
money is what motivates you,
imagine having it all for just $75
with Mark Williams Let’s C*

EVERYTHING YOU COULD
ASKFORIN A C COMPILER.

Let’s C is no mere training
tool. It's a complete, high quality C
compiler. With the speed and code
density to run your programs fast
and lean. It won’t get you side-
tracked on some quirky aberration of C; Let’s C supports
the complete Kemighan & Ritchie C language—to the
letter. And it comes from the family of Mark Williams
C compilers, the name chosen by DEC, Intel, Wang and
thousands of professional programmers.

POWERFUL UTILITIES ARE A REAL BONUS

Let’s C doesn’t stop with being a high performance
C compiler. It includes utilities you'd expect to pay extra
for-like a linker and assembler plus the MicroEMACS full
screen editor with source code included. Having the
source code not only allows you to customize the editor, it
offers a close up, fully commented view of C programming
at its best.

REVIEWERS ARE SOLD ON LET'S C, TOO.

“Let’s C is an inexpensive, high-quality program-
ming package...with all the tools you will need to

Features
e For the IBM-PC and  Supported by dozens of third
Compatibles party libraries

e Fast compact code plus
register variables

e Full Kernighan & Ritchie C
and extensions

o Full UNIX compatibility and
complete libraries

e Small memory model

o Many powerful utilities includ-
ing linker, assembler, archiver,
cc one-step compiling, egrep.

* Upgradeable to C Program-
ming System for large scale
applications development

o Not copy protected

Let's C Benchmark Done on an
1BM-PC/XT, no 8087.
Program: Floating Point

from BYTE, August, 1983.

Exec Time in Seconds

pr. tail, we Let's C 134
o MicroEMACS full screen Ms4.0 147
editor with source
MARK WILLIAMS LET'S C
75

$
60 DAY MONEY BACK GUARANTEE

create applications.”
—William G. Wong, BYTE, August 1986.

“Let’s Cis a thoroughly professional C
environment loaded with tools and pro-
gramming utilities...another fine Mark
Williams product.”

—Christopher Skelly, COMPUTER
LANGUAGE, February 1986

—— “The performance and
t/ 32 documentation of the $75
j\‘ Let’s C compiler rival those of
/ C compilers for the PC currently

being sold for $500...

highly recommended...”
¥ W& —Marty Franz, PC TECH
BRES1  JOURNAL, August 1986

— Ry

~

ADD THE csd DEBUGGER AND CUT
DEVELOPMENT TIME IN HALF.

Invest another $75 and you've got
Mark Williams revolutionary source level
debugger. csd lets you bypass clunky
assembler and actually debug in C.
That's a big help when you're leamning
C and indispensable when you're
programming. csd combines the
interactive advantages of an inter-
preter with the speed of a compiler,
slicing development time in half. This is how Byte Maga-
zine summed it up: “csd is close to the ideal debugging
environment.” William G. Wong, BYTE, August 1986

ARE YOU STILL RESISTING?

If there’s any doubt that now's the time to get your
hands on the power of C, consider Mark Williams 60-day
money back guarantee. You can't lose. But with Let’s C
and csd, imagine what you could gain.

Ask for Let’s C and esd at your software dealer’s, in
the software department of your favorite bookstore,
through the Express Program at over 5500 Tandy stores
or order now by calling 1-800-MWC-1700*

*In [llinois call 312 472-6659

Mark
Williams
Company
1430 West Wrightwood, Chicago, lllinois 60614

1986, Mark Williams Company
Let's Cis a registered trademark of the Mark Williams Company
UNIX is a trademark of Bell Labs.

Inquiry 233

MARK WILLIAMS LET’S C. ONLY *75.



WHAT'S NEW

SYSTEMS

Datavue’s
Snap 1 + 1 Laptop

Datavue. manufacturer of
portable computers, an-
nounced its first laptop, which
in one configuration weighs
only 5 pounds. The Snap

1 + 1 has a full-screen LCD
that folds over an 83-key key-
board, two 3%-inch floppy
disk drives, up to 640K bytes
of RAM, and connectors for
serial and parallel interfaces
and RGB and composite
monitors. In this configura-
tion, the laptop weighs 10
pounds. The rear half of the
unit, which contains the disk
drives, can be separated from
the front, which contains the
keyboard. display, processor,
and 512K bytes of memory.
The front half can then be
used as a full-function
S-pound IBM compatible run-
ning on a RAM disk.

Three 80-character by
25-line LCDs are available,
all of which feature super-
twisted birefringent crystals
for high contrast. As an op-
tion, one of the disk drives
can be replaced with a 20-
megabyte hard disk. A half-
size expansion slot and op-
tional internal 300/1200-bps
modem are also available.

With two floppies, 640K
bytes of memory, and a blue-
colored LCD, the Snap 1 + 1
costs $2095. The company
claims it will be shipping in
the first quarter of 1987. For
more information. contact
Datavue Corp., One Meca
Way, Norcross, GA 30093-
2919, (404) 564-5668.

Inquiry 569.

AST’s Premium/286

ST Research introduced

the Premium/286 series
of IBM PC AT-compatible
computers that run on an
80286 processor with select-
able speeds of 6, 8, and 10
MHz. Available with 512K
bytes or 1 megabyte of RAM,
the computers are equipped
with a 1.2-megabyte floppy
disk drive, a multimode

enhanced graphics adapter
that supports four display
standards, a floppy/hard disk
controller, and an optional
20-, 40-, or 70-megabyte hard
disk drive. Monochrome and
enhanced color graphics
monitors are an option.

Two of the computers’
seven expansion slots are
capable of running without
wait states at any of the
machines’ three speeds. These
slots add a third connector to
the standard two-connector
16-bit AT bus, which provides
direct access to the 80286 and
maintains compatibility with
AT slots.

MS-DOS 3.1 and GW-
BASIC are bundled with the
machines. Prices range from
$1995 for a model with 512K
of RAM and a single floppy
disk drive to $3995 for a
model with 1 megabyte of
RAM and a 70-megabyte hard
disk. Contact AST Research
Inc., 2121 Alton Ave., Irvine,
CA 92714.

Inquiry 570.

80386-based Multibus 7

Single Boards

ntel announced four

Multibus single-board com-
puters based on its 16-MHz
80386 microprocessor. The
iSBC 386/21, 386/22, 386/24,
and 386/28 offer 1, 2, 4, and

8 megabytes of 32-bit mem-
ory, respectively. All can be
expanded to 16 megabytes
through add-on modules. The
company says that the in-
creased memory gives the
MICrOprocessor access to
memory through a 64K-byte
zero-wait-state cache, elimi-
nating the need to go through
the system bus.

The boards use a dual bus
structure: a 32-bit-wide bus
for data transfers between the
microprocessor, cache, and
dual-ported memory; and a
16-bit bus for transfers over
the Multibus or iSBX bus. All
of the boards are supported
by iRMX 286, XENIX, and
UNIX System V operating
systems, as well as pro-
prietary operating systems for
the 8086 or 80286. The
memory-expansion modules
are available with 1, 2, 4, or
8 megabytes of RAM.

Prices are set at $4800 for
the 386/21, $5970 for the
386/22, $8310 for the 386/24,
and $12,990 for the 386/28.
Contact Intel Corp., 3065
Bowers Ave., PO. Box 58065,
Santa Clara, CA 95052-8065,
(503) 640-7399.

Inquiry 571.

CompuTitan
AT Compatible

merican Mitac’s Compu-
Titan is an IBM PC AT-
compatible computer based on

an 80286 processor running at
6 or 8 MHz. The $1695 sys-
tem comes with one 1.2-
megabyte floppy disk drive
and 640K bytes of RAM. The
standard configuration in-
cludes eight expansion slots, a
battery-backed real-time
clock/calendar, a socket for
an 80287 math coprocessor, a
keyboard controller, and a
192-watt power supply. The
system uses the Phoenix BIOS
and is bundled with MS-DOS
3.2 and GW-BASIC.

Hard disk drives with
storage capacities of 20, 30,
or 40 megabytes are available
as options. For more informa-
tion, contact American Mitac
Corp., 3385 Viso Court,
Santa Clara, CA 95054, (408)
988-0258.

Inquiry §72.

Kimtron’s PC
Workstation

imtron, maker of IBM

PC-compatible ter-
minals, has announced a disk-
less PC workstation for IBM
PCs and ATs. Called the
Satellite, the workstation is
based on NEC’s V40 micro-
processor running at a select-
able speed of 5 or 8 MHz.
The motherboard has 256K
bytes of RAM (expandable to
640K), a battery-backed real-
time clock, a socket for a
math coprocessor, and two
full-size PC-compatible slots.
Also provided are a serial and
a parallel port, as well as cir-
cuitry that supports Hercules
monochrome graphics and
IBM color graphics.

Priced at $995, the machine
is equipped with the com-
pany’s K-Net local area net-
work board. It comes with a
12-inch monochrome monitor
and an AT-style keyboard. For
more information. contact
Kimtron Corp.. 1705 Junction
Court, Building 160, San
Jose, CA 95112, (408)
436-6550.

Inquiry 573.
continued
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match PROTEUS in IBM compatibility, speed,
reliability, support & delivery.

PROTEUS features include:

12.5Mhz CLOCK SPEED
4MB RAM ON BOARD
] 8 LAYER STABLE MOTHERBOARD
1 3 SERIAL PORTS,
— 2 PARALLEL PORTS STANDARD.
i WHHIHH””””” If you look closely at what else PROTEUS
””“””, b T, comes with, you too will come to the
T : = e intelligent conclusion:
A
MADE IN * 30-DAY FULL MONEY-BACK GUARANTEE (TOTAL SATISFACTION GUARANTEED)
* FREE NATIONWIDE ON-SITE MAINTENANCE
USA + 15-MONTH FULL WARRANTY

* UNIQUE, BUT FREE 24-HOUR ONLINE TECH SUPPORT
* HIGH QUALITY MANUALS & UTILITIES.
- all systems made in USA.
100% compatibility with AUTOCAD, NOVELL, UNIX, ZENIX

PROTEUS-286/286 GT PROTEUS-286E AT PROTEUS-286 AT PROTEUS XTi: $838
(A high performance AT engine) $1495 portable :"’;’fgugxpeed
80286-10 Intel CPU ; . . 8-layer motherboard cop:ocewor socket
8-layer motherboard A turnkey system includes: TMB RAM expandable to IMB RAM expandable 10 1MB on rain boare
6/10MhZ, 6/12.5Mhz speed opt. 80286 CPU 6/8/10Mhz 4MB on board zero wait state
1MB RAANY expandahle to 4MB IMB RAM, Hercules compatibile 2 serial ports
on mainbd 80287 coprocessor socket graphics card 2 parallel ports
8 /O slots Clock/cal battery serial & parallel port clock/cal. battery
selectable wait state 0-1 Hard disk+i). controller 1200/2400B internal Modem SasiInterface
3 serial ports, 2 parallel ports 1.2MB floppy drive 20MB hard disk installed 135/150W 110/220\ p/s
80287 coprocessor socket 195W Power Supply 9" Amber Maonitor 360K tloppy drive
Hard disk/tl. controller AT keyboard Complete sysiem $2695 AT kevboard
5Mhz DMA bus Hercules compatible Mono card
clock/cal. battery High Resolution Mono Monitor

Iwo Floppy Drives; 1-1.2MB
ene 360K/choice of 3.5"

AT Keyboard

System Price: $2195

WE HAVE THE LARGEST SELECTION OF HARD DISKS, The Intelligent Conclusion

MONITORS AND ADAPTERS AT LOWEST PRICES.

WE INTEGRATE AND TEST THE SYSTEM EXTENSIVELY. = : ‘

HARD DISKS MONITORS —— ——

Seagate 20MB  $295. High Resol. Amber 5109, -“,.,— Vo < "m

Seagate 30MB  $649. NEC multisync EGA $call oy i e

Seagate 40MB  $780. Pripceton .;:sx 12E 21;34 " .

P et L R Tl ) TO ORDER OR FOR INFORMATION CALL US DIRECT:
e SQIL?T?S—'W(')T%JHSS-C i Proteus Technology Corp 201 -288-8629
Color/mono araphics card $109 377 RT 17 TELEX 510 601 0960
iR . Mugeny o Airport 17 Center FAX 201-288-2577
St 3 Hasbrouck Heights, N} 07604
P A $call Overseas: Proteus, W. Germany, Proteus, France
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WHAT'S NEW

PERIPHERALS

SCSl-based
Storage Units
Stack Up

W estern Digital an-
nounced a set of stack-
able storage devices based on
the SCSI port for IBM PCs
and compatibles. Called Ver-
saStak, the set includes a
225-watt base unit ($395); a
70-megabyte hard disk
($2995) with an access time
of 30 milliseconds; a
140-megabyte hard disk
($3995) with an access time
of 25 milliseconds; and a
60-megabyte tape drive
($1395). Future options will
include a CD-ROM drive and
a write-once optical drive.
Other future options for the
VersaStak should allow the
system to function as a stand-
alone network file server.
These options include 80286-
and 80386-based processor
modules and a variety of net-
work interface modules. For
more information, contact
Western Digital, 2445
McCabe Way, Irvine, CA
92714, (714) 863-0102.
Inquiry 574.

Add Memory
and More to Amiga

M icroBotics is offering
the StarBoard2 mem-

ory-expansion unit for the
Commodore Amiga. The base
unit is equipped with a half
megabyte of RAM on a main
board socketed for an addi-
tional half megabyte of
memory. You can upgrade the
board by installing additional
150-ns RAM chips. With the
Upper Deck, a board with
sockets for 1 megabyte of
RAM., you can expand the
unit to 2 megabytes.

An optional multifunction
module provides four addi-
tional features: a battery-
backed clock/calendar; sup-
port logic for parity-checked
memory, which requires that
you install additional parity
memory (four 256K-bit chips
for each megabyte); a socket
for a 68881 math coprocessor;
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and a write-protectable
Memory Disk, which allows
you to allocate memory as a
RAM disk that can retain data
after a warm system reboot.
The StarBoard 2 is powered
by the Amiga and automati-
cally configures when running
under AmigaDOS 1.2. Addi-
tional peripherals can be con-
nected to the unit, which sells
for $495 with 512K. The Up-
per Deck with 0K RAM costs
$99.95; the multifunction
module costs $99.95. For
more information, contact
MicroBotics Inc., PO. Box
855115, Richardson, TX
75085, (214) 437-5330.
Inquiry 575.

Portable
Power Protector

he Modem/Power/Static
Pac from Electronics

Specialists is a power-
protection unit designed for
use with portable computers.
The unit provides broadband
AC power filtering, extended-
range spike suppression,
modem RF filtering, modem
spike suppression, and a static
discharge plate.

The $184.95 unit plugs into
a conventional 3-prong outlet
and uses a CEE-22 universal
portable computer power con-
nector. It connects to modems
via a standard RJ-1l jack and
comes with a 6-foot power
cord. For more information,
contact Electronic Specialists
Inc., 171 South Main St.,
Natick, MA 01760, (800)
225-4876; in Massachusetts,
(617) 655-1532.
Inquiry 576.

Video Digitizer
for Mac

he MacViz Video

Digitizer for the Macin-
tosh digitizes a frame of video
data from an NTSC RS-170
video source in %, second.
The unit can display a digi-

tized 512- by 512-pixel image
on the Macintosh screen
every %, second. It creates a
I-bit gray-scale digitized
representation in a hardware
circuit; thus the digitized
images have no software-
generated dither patterns and
gray-scale steps, the company
claims.

MacViz images are compati-
ble with MacPaint files. The
unit comes alone or as part of
the MacViz DTP (Desktop
Publishing) System, which in-
cludes the following com-
ponents: the MacViz Video
Digitizer, MacViz software, a
black-and-white CCTV video
camera, a video lens, and a
lighted copy stand.

The digitizer alone sells for
$595, and the complete
system costs $1295. For more
information, contact Micro-
vision Co., 38 Montvale Ave.,
Stoneham, MA 02180, (617)
438-5520.

Inquiry 577.

Personal
Logic Analyzer

he Personal Logic

Analyzer from Prime-
Line performs state, timing,
and signature analysis. The
unit has a 10-MHz clock rate
that yields up to 100-nanosec-
ond resolution. It offers 16
channels for data input with
256 bits per channel for
acquisition memory and a ref-
erence memory of 256 bits
per channel. Other features
include 15-ns glitch detection;
triggers using words; three-
function display of state, tim-
ing, and signature; data
acquisition in three modes
(single, repeat, and compare);
multiple display modes; and
a variable-delay trigger
function.

The unit (Model PLA-3300)
operates on a built-in
rechargeable nicad battery,
from a conventional AC
power source, or from an ex-
ternal DC source. It sells for
$1995, which includes an in-
put probe. For more informa-
tion, contact PrimeLine, PO.
Box 670, San Fernando, CA

91341-0670, (800) 525-5554;
in California, (818) 764-5400.
Inquiry 578.

JDL’s Color
Printer/Plotters

DL has introduced a
series of color printers/
plotters designed for engineer-
ing and architectural applica-

tions. The series provides
14-color plotting and text
printing on A- through C-size
paper and vellum in both
engineering and architectural
formats.

The 850 EWS, which sells
for $2495, offers a plot speed
of 24 inches per second (ips)
at a resolution of 90 by 90
dots per inch (dpi) or 12 ips
at 180 by 180 dpi. The printer
accepts media up to 18 inches
wide. In the print mode, the
850 EWS provides five fonts,
including the IBM graphics
character set. Its draft-quality
print rate is 360 characters
per second; its near-letter-
quality rate, 144 cps. The
printer emulates the Diablo
630, IBM color graphics
printer, and Epson printers. A
serial or parallel port is
available, and optional ROM
cards provide additional fonts
and emulations.

The 850 EWS/GL ($3495)
has all the features of the 850
EWS, incorporates an internal
card for HP-GL compatibility,
and comes with serial and
parallel ports as standard. The
850 EWS with GL Processor
Controller offers the same
features as the 850 EWS and
has an external controller that
provides HP-GL compatibility
and vector file conversion.
The controller offers addi-
tional graphics features such
as scaling, rotation, and
reduction. This model sells
for $3495 to $3895, depend-
ing on the amount of mem-
ory. For more information,
contact JDL Inc., 2801
Townsgate Rd., Suite 104,
Westlake Village, CA 91361,
(805) 495-3451.

Inquiry 579.
continued

Inquiry 262 for End-Users. Inquiry 263 for DEALERS ONLY. —



Clipper is the fastest dBase III and
dBase III Plus™ compiler available.
Nothing else comes close. When
performance counts, experts rely
on Clipper for more speed, more
power, and more creative freedom.
You can, too. Call for details.

* Clipper compiled programs
run 2 to 20 times faster.

* No royalties...no runtime fees.
* Source code security.

® User defined functions.

* Arrays.

¢ Simple menu commands.

® Context sensitive help can be
included with programs.

* More fields; more memory
variables.

* Call C and Assembly programs.
* Complete debugging facilities.
* Multiple file relationships.

* IBM PC, XT, AT, 3270
compatible™

® Multi-user capability.

Clipper-
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CLIPPER. THE dBASE ( COMPILER
A WINNING PERFORMANCE EVERY TIME.

Nantucket

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 11 Plus are trademarks
of Ashton-Tate, Inc.

IBM PC, XT, AT, and 3270 are trademarks

of International Business Machines Corporation.
Clipper and Nantucker are trademarks

of Nantucket Corporation.
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IT MAKES NETWORKING EASY.
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Two
Powerful
Networks...

LAN or Multi-User System? Until now, you've been forced
to choose between these two, normally incompatible, types of
networks for your company. And that's too bad, because multi-
user systems are usually less costly to install since they use
inexpensive terminals, instead of PCs, as workstations. For a
wide variety of applications, a multi-user system makes more
sense than a LAN.

On the other hand, the ability of a local area network to share
programs, files, and peripherals among PCs has made it an
invaluable productivity tool in the workplace.

Thanks to the synergy (and 100% compatibility) of MultiLink
Advanced™ and LANLink™ you can choose the networking
solution you need today and let it evoive into the system you'll
need in the future.

MultiLink Advanced™..The Software-Driven, Multi-User
System That Runs Programs Under PC-DOS. MultiLink
Advanced™ represents the next generation of multi-user sys-
tems. The software package transforms a single XT or AT into
the CPU of a multi-tasking, multi-user network. Programs, files,
and peripherals can be shared by multiple users locally, or by
using a modem.

Designed to take advantage of the AT, the system enables
as many as eight terminals, connected to a single computer, to
emulate IBM PCs having up to 420K RAM. Our PC-Shadow™
Workstation (shown left) even has an AT look-alike, as'well as
work-alike, keyboard, dispiay, and serial printer port.

A wide range of off-the-shelf software which includes
WordStar 2000, dBASE I, Multimate, and Lotus 1-2-3 is fuily
supported.

Nine Workstations for the Price of an AT. Additional PCs
and Kilobuck ““Network Interface Boards” aren't required. All
that's needed is an everyday RS-232 port for each user.

Instead of spending $3,000 per workstation for a PC with a
network board, you can use inexpensive terminals... nine of
which cost less than an IBM AT. Even if you need only one addi-
tional workstation, you'll realize significant savings.

MuitiLink Advanced™ is the ideal departmental networking
solution for small businesses and departments of large corpo-
rations, alike. And because it’s fully compatible with LANLink™
each multi-user cluster can be linked together, as well as con-
nected to the LAN, in order to access network disks, files, pro-
grams, and peripherals.

MLl

THE SOFTWARE LINK, INC./CANADA 250 Cochrane Drive
Suite 12 Markham, Ontario L3R 6B7 CALL: 416/477-5480
LANLink™MultiLink Advanced™ & PC-Shadow™ are trademarks ot
The Software Link, inc.

IBM, PC, XT, AT, & PC-DOS are trademarks of IBM Corp. WordStar & WordStar 2000,
dBASE i, Lotus 1-2-3, Lotus Symphony, and Multimate are trademarks of MicroPro,
AshtonTate, Lotus Development Corp., & Multimate International, respectively.



One
Powerful
System.

LANLink™..A Powerful, Software-Driven Local Area
Network That Uses RS-232 Ports. In development for over
three years, LANLink™ represents a major breakthrough in
local area networks. All of the intelligence which has tradi-
tionally resided on costly network interface boards is on
LANLink’s Server and Satellite diskettes.

Instead of claiming to be the NEW standard, LANLink™
utilizes the RS-232 standard which has been in widespread
use almost since the inception of microcomputers. Inexpensive
RS-232 ports are used for all network communications, making
instaltation costs ¥4 that of a traditional network.

Because most PCs already have communications ports,
setting up a LANLink™ network can be as easy as plugging in
the cable and inserting the diskettes. LANLink™ has a collision-
free data transfer rate which exceeds 115,000 BPS.

If You Know DOS, You Already Know How To Use LANLink™
LANLink™ is a totally transparent network environment. COPY
transfers files among users, and a 2-drive PC Satellite boots
1-2-3 from the Server’s hard disk with the entry c:lotus.

99% of all PC-DOS software runs on the system. Lotus Sym-
phony and 1-2-3, dBASE |il, and WordStar are just a sampling
of off-the-shelf software that can run under LANLink™

A Constellation of Configurations. Although a number of
configurations are possible, LANLink™ is most often set up as
a “‘star,” where up to eight satellites are connected to a single
server. Larger networks can have multiple servers. Because
the Server’s not dedicated, a total of 73 or more network users
can be supported.

In addition, dumb terminals can be used with LANLink™
simply by running MultiLink Advanced™ on a Satellite and con-
necting the desired number of terminals to it. This gives each
terminal access to network disks, files, and programs.

Make Your Power Play Today. Call The Software Link TODAY
for complete details and the dealer nearest you. MultiLink
Advanced™ and the LANLink™ Starter Kit are immediately avail-
able at the suggested retail price of $595 and $495, respec-
tively. Both come with a money-back guarantee.

The LANLink™ Starter Kit comes complete with network
software for both a Server and a Satellite computer. For a lim-
ited time, 50 feet of shielded, RS-232 cable will be included
free of charge with each Starter Kit. Satellite modules are avail-
able at $99, each. VISA, MC, AMEX accepted.
Inquiry 360 for End-Users.
Inquiry 361 for DEALERS ONLY. N\

@ THE SOFTWARE LINK, INC.

Developers of LANLink™ arid MultiLink Advanced™
8601 Dunwoody Place, Suite 632, Atlanta, GA 3?38 Telex 4996147 SWLINK
CALL: 404/998-0700
Dealer Inquiries Invited




WHAT'S NEW

ADD-INS

Card Converts
PC to AT

he MotherCard 50, an

80286-based board, pro-
vides an IBM PC with full
hardware and software com-
patibility with the IBM PC
AT, including support for
future protected-mode DOS,
the company claims. In addi-
tion to an 8- or 10-MHz
80286 microprocessor, the
$995 board comes with 640K
bytes of conventional memory
and 320K of EMS memory
(expandable to 16 megabytes),
a real-time clock, and a
socket for an 80287 (5-. 8-,
or 10-MHz) coprocessor.
While running in the 80286
mode, you can switch back to
the PC’s 8088 by typing a
DOS-level command.

The board also includes a
VLSI PC-to-AT bus converter,
an AT-compatible recon-
figurable BIOS, a hardware
reset button, EMS drivers,
and RAM disk, disk cache,
print-spooling, and diagnostic
software. The reconfigurable
BIOS, stored in battery-
backed memory, contains all
the extended features of the
IBM PC AT BIOS, the com-
pany says. The board’s BIOS
can be reconfigured at any
time by loading the desired
BIOS upgrade with the
SETUP program.

The board plugs into a full-
length expansion slot. Installa-
tion requires that you remove
the 8088 from the PC’s
motherboard and plug it into
a socket on the MotherCard.
For more information, contact
SOTA Technology Inc., 657
North Pastoria Blvd., Sunny-
vale, CA 94086, (408)
245-3366.

Inquiry 580.

élotbuster
for Apple lis

he Slotbuster 1T multi-

function card for Apple
11 computers offers a variety
of expansion options on a
single plug-in board. The
basic card, which costs

$149.95, comes with an 8K-
byte buffer and a utilities
disk. The board is sold with
one or more of the following
options: a parallel printer
port ($19.95), a serial printer
port ($14.95), a modem port
($29.95), a port for the BSR
X-10 home control unit
($29.95), and a speech syn-
thesizer ($39.95). Additional
options include 32K and 64K
buffers, software for blind
users, and a variety of cables.

The company says the
board fits in any slot except
slot 3 without affecting other
slots. It works in the Apple
11, 11+, Ile, and 1IGS. For
more information, contact RC
Systems Inc., 121 West
Winesap Rd., Bothell, WA
98012, (206) 672-6909.
Inquiry 581.

Higher Resolution
for Desktop
Publishing

D esigned for desktop
publishing with IBM

PCs, XTs, ATs, and com-
patibles, the ConoVision 2800
board combines a high-
resolution monochrome
graphics adapter with an op-
tional raster image processor
that doubles the resolution of
laser printers. The adapter
provides a resolution of up to
2880 by 1024 pixels and can
display two pages with type-
faces readable to 6 points, the
company claims.

The board includes 512K
bytes of video RAM and
hardware for scrolling, pan,
and zoom. Screen drivers
enable software that runs
under Microsoft Windows to
run on the board, which can
access the company’s library
of typefaces and offers a
mode that lets you run
Hercules-compatible software.

The optional raster image
processor increases the
resolution of laser printers
based on the Canon LPB-CX
engine (including the HP

LaserJet) to 600 by 300 dots
per inch. The processor can
produce formatted pages and
2880- by 1024-pixel screen
prints in 8 seconds.

Priced at $1325 ($1985 with
the image processor), the
board works with 20-inch,
100-MHz monitors and
15-inch, 50-MHz monitors.
Contact Conographic Corp.,
17841 Fitch, Irvine, CA
92714, (714) 474-1188.

Inquiry 582.

DSP Uses
TI’s 32020 Chip

he DSP-16 digital signal

processor plugs into a
single slot in an IBM PC,
XT, AT, or compatible. Based
on Texas Instruments’
TMS32020 digital signal pro-
cessor, the board includes all
components necessary for
audio-frequency data acquisi-
tion and processing.

In addition to the
TMS32020, which provides a
throughput of 5 million in-
structions per second, the
board has a 512K-byte data
buffer and two 16-bit channels
of input/output conversion at
a maximum sample rate of 50
kHz. The sample rate is pro-
grammable from 5 kHz to 50
kHz. The data buffer can
store up to 21 seconds of
audio at maximum bandwidth
or 3% minutes at minimum
bandwidth. The analog sub-
system includes input buffer-
ing, antialiasing filters, output
filters, and 1/O sample and
holds.

The company supplies inter-
faces to seven languages with
source code. Also bundled
with the board are six sample
applications for using it, for
example, as a storage oscillo-
scope and waveform synthe-
sizer, a digital/audio delay
line with feedback, an audio
loop editor, and a TMS32020
Program Development Sys-
tem. The board costs $2495.
Contact Ariel Corp., 110
Greene St., Suite 404, New
York, NY 10012, (212)
925-4155.

Inquiry 583.

Multifunction
Modem Card

he Practical Multifunc-

tion 1200 is an IBM PC-
compatible multifunction card
with a 1200-bps modem. The
full-length card can hold up
to 512K bytes of RAM and
has two serial ports, a parallel
port, and a battery-backed
clock/calendar. Its Hayes-
compatible modem offers
auto-dial and auto-answer
capabilities, pulse or Touch-
Tone dialing, automatic adap-
tive equalization, and two
phone jacks.

Software bundled with the
board includes two com-
munications programs, Pop-
Up Deskset Plus, and RAM
disk, print-spooling, and other
utilities. With OK bytes of
RAM, the card sells for $395.
For more information, contact
Practical Peripherals, 31245
La Baya Dr., Westlake
Village, CA 91362, (800)
641-0814; in California, (818)
991-8200.

Inquiry 584.

Add Four Slots
toa PC

he Addcard slot-

expansion board plugs
into the fifth slot of an IBM
PC or compatible and pro-
vides four additional expan-
sion slots inside the system
unit. Priced at $79, the board
can hold PC-compatible half-
length expansion boards, in-
cluding memory and ac-
celerator boards, graphics
adapters, hard or floppy disk
controllers, modems, and
others.

According to the company,
the board is fully compatible
with the IBM PC. For more
information, contact Merak
Industries, 8704 Edna Dr.,
Warren, MI 48093, (800)
231-4310, ext. 768.

Inquiry 585.
continued
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FONTASY ART FOLDERS..

Each folder contains about 100 professionally

drawn pictures, converted by camera to

computler images and ready for use with

FONTASY VERSION 2. Now available in six popular

categories: Holiday: Sports—Recreation-Music; Attention-Gelters;
Home-and-Office. $2995 per disk.

Fontasy printed all of these.

See What You Can Do

resentations! Newsletters!
PFlyers! Signs! Overhead foils!

Invitations! Menus! Logos!
Announcements! Banners! Layouts!
When you need a good-looking visual
quickly, you need FONTASY — superb
typefaces, drawing, and pictures in one
easy-to-use package.

FONTASY gives you a “what-you-see-is-
what-you-get” picture, as you type and
draw on the graphics screen of your IBM-PC.
You can create a page at a time, see a mini-
picture of it, print it, and save it on disk. Page
size is limited only by memory, not by screen
size.

Highlights

Proportional space, justify, kern, boldface,
re-position, magnify and shrink, black/white
reversal, rotate, mirror image, lines, rec-
tangles, ovals, draw, fill-in, undo (and un-
undo), on-line help, 200-page book, and easy
control from keyboard or mouse.

Fonts, fonts, and more fonts! We have
over 275 Add-On typefaces in our growing
library. Each disk of about 10 fonts costs
$24.95 and we will be happy to send you free
print samples on request.

Picture Library! Each of the six FONTASY
ART FOLDERS™ contains about 100 large
(full-screen), high-quality add-on pictures
and costs $29.95 per disk. Please see back
issues of this magazine for examples, or ask us
for free print samples.

Tnaniry N

Wi'l'h Equipment Needed

IBM-PC, XT, AT, or true compatible {Compagq, etc.) with
IBM or Hercules graphics adapter and graphics monitor.
256K memory needed for partial pages, 448-640K
recommended for fult pages on most printers.
Mouse optional. MS-DOS 2.10 or above.
FONTASY supports: IBM Graphics Printer,
Proprinter; Epson FX, JX, LX, MX, RX, and

LQ; C.ltoh 8510, 1550, 1570, Prowriter-dr;

H-P LaserJet, LaserJet-Plus, ThinkJet; Microline
92-293 (native or IBM-compatible); Gemini
10X, 15X: Radio Shack DMP 105-430, 2100:
Toshiba 351, 1340-1351; Star; and most

IBM / Epson-compatible printers.

Money-Back Guarantee

FONTASY is not copy-protected and has a
30-day money-back guarantee. If you order
now, we will include 28 fonts (a $50 value) at
no extra charge. So, call today.

Includes 28 Fonts
& 60 small pictures

r——————————————_——_—_———————————

(818) 765-4444

|

I

] = FONTASY $69.95

| PROSOT e T |

h Shipping

I 7248 Bellaire Ave., Box 560 I
No. Hollywood, CA 91603-0560 Total

| |

I Name Company I

I Address Telephone I
City, State, ZIP

I Visa/MC Exp. Date I

I Computer ____ Memory Printer I

I Terms: M/C, Visa, checks. Please add $3.00 shipping and handling in U.S. or I

l Canada, $15.00 overseas, $2.00 for C.O.D., and sales tax in Calif. _I



WHAT'S NEW

SOFTWARE ©« PROGRAMMING LANGUAGES AND AIDS

True BASIC 2.0
Lets You Program
with Modules

T rue BASIC announced
version 2.0 of its pro-
gramming language True
BASIC. The rew version will
support graphics display cards,
including IBM’s Enhanced
Graphics Adapter and the
Hercules Graphics Card Plus.
according to the company. It
also has faster execution
speeds. improved 8087/80287
support. scripts for automatic
entry of commands stored on
disk, and improved disk and
screen I/O, the company
reports.

True BASIC version 2.0
gives you the capability to
program with modules. a
feature usually found in
languages like Modula-2 and
Ada. You can share public
data across modules without
the need for parameter pass-
ing. The use of modules of-
fers you public versus private
routines, data hiding and
sharing, and module initializa-
tion. You can store modules
in True BASIC libraries and
workspaces. Version 2.0 has
dynamic array capability.
enabling you to redimension
static and dynamic arrays
while still retaining data.

The programming language
runs on IBM PCs. the Macin-
tosh, and the Amiga. True
BASIC reports that a version
for the Atari ST is in the
works.

True BASIC version 2.0
costs $149. Contact True
BASIC Inc.. 39 South Main
St.. Hanover, NH 03755,
(603) 643-3882.

Inquiry 586.

Paéi:-al Prc?gramming

xecution Pascal offers a

high-level-language pro-
gramming environment, visi-
ble programming. and direct
tracing. Tracing is automatic,
and the program displays the
data. control, and procedure
flow. Working on a virtual
Pascal machine, you don't
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have to translate. compile. or
interpret. It includes all the
standard Pascal constructs and
some extended constructs.

Execution Pascal displays
the Pascal program on the
screen, flashing each line of
text as the line is executed.
The program traces and
displays the results on the
screen.

The program runs on IBM
PCs and compatibles with
256K bytes of RAM and MS-
DOS or PC-DOS 20 or
higher and sells tor $29.95,
plus $5 for shipping and
handling. For more informa-
tion, contact Dir-Exec Soft-
ware Inc.. 6305 Contention
Court, Bethesda, MD 208017,
(301) 454-7935.

Inquiry 587.

BASIC to
Pascal Converter

AS__PAS is a source-

code translation system
that converts BASIC programs
into Pascal. Gotoless Conver-
sion, the manufacturer.
reports that the . software was
originally developed to
translate IBM BASICA;
however, any BASIC similar
o BASICA can be translated
by BAS__PAS by changing
the statement delimiter and/or
the remark starter.

The program transforms
your BASIC statement to
native Pascal code, if an
equivalent Pascal statement
exists. If it doesn’t exist, the
program will translate the
statement into a procedure
call in Pascal. Statements that
have no meaning in Pascal,
such as DELETE and EDIT,
are turned into comment lines
in the converted program.

The program generates
Turbo Pascal, ANSI-standard
Pascal. or Professional Pascal.

From the option menu, you
have a choice of BASIC or
Pascal, indentation size. tab
size, and maximum target
source line length.

BAS__PAS runs on IBM
PCs and compatibles with
256K bytes of RAM and PC-
DOS or MS-DOS 30 or
higher. The program sells for
$85. Contact Gotoless Con-
version, PO Box 50068,
Denton. TX 76206. (214)
221-0383.

Inquiry 588.

bpal

he Software Factory

announced Opal. an
interpretive batch executive
language that enables you to
prototype program functions
and user interfaces. With
Opal. you don't have to
recompile the program every
time you make a change.

The program is DOS-com-
patible and offers screen and
menu definition. flow of con-
trol, calls, *do™ groups.
numeric calculation, string
manipulation, and disk. file,
directory. and system
functions.

Opal runs on IBM PCs and
compatibles and costs $169.
Contact The Software Factory
Inc.. 15301 Dallas Parkway.
Suite 750, LB 44, Dallas, TX
75248. (214) 490-0835.
Inquiry 589.

Modula-z—C;mpiIer
for 8086 IBM PCs

arbware announced a

Modula-2 compiler that
produces object files compati-
ble with the PC-DOS and
MS-DOS link utility pro-
grams. The program is a
native code compiler, code
generator, and run-time
package that, according to
Farbware, implements the full
Modula-2 language. as de-
fined by Niklaus Wirth.

The source code for all
definition and implementation
modules is included. as well
as a UNIX-like make utility.
The source code is written in
8086 and supports any IBM-
compatible assembler, Farb-
ware reports. Some low-level
PC-DOS interface routines are
included and are written in

8086. The make utility com-
piles, links, and executes
several test programs.

The compiler is not copy-
protected. It costs $89.95.
Contact Farbware. 1329
Gregory. Wilmette. IL 60091,
(312) 251-5310.

Inquiry 590.

Esign, Orgariize,
and Capture Screens
on the IBM PC

creen Master from

Genesis Data Systems
has announced Screen Master,
Screen Diemon. Magikey. and
Drun modules, which give
you the ability to design and
manipulate screens.

The Screen Master module
enables you to design screens
and menus and save them on
disk. You can also save parts
of screens separately as
objects.

The Screen Diemon (pro-
nounced “demon’™) is a screen
organizer that lets you arrange
screens and objects in any
order and control their display
with pauses. GOTOs.
GOSUBs. branches, and other
embedded commands. You
can also create demos,
tutorials, and prototypes with
Screen Diemon.

The Magikey module is a
memory-resident program that
enables you to capture screens
from other programs. You can
use the screens in Screen
Diemon to create demos and
tutorials and replace them in
the program you captured
them from.

Drun is a run-time module
for distributing Screen
Diemon projects to other
systems.

Screen Master runs on IBM
PCs and compatibles with at
least 256K bytes of RAM and
MS-DOS or PC-DOS 2.0 or
higher. It sells for $99.95.
Contact Genesis Data Systems
Inc.. 5403 Jonestown Rd..
Harrisburg. PA 17112, (717)
652-1200.

Inquiry 591.
continued




Attention Lotus users:

This $79.95

Your datajust got
skinny. Image pro-
cessing has proven
the technique to be
extremely reliable
(remember the clarity
of Jupiter pictures
sent millions of miles
by the Voyager space-
craft?). Now, SQZ! brings this maximum
compaction and reliability to Lotus users.
[t’s actually quite simple. And devastat-
ingly effective.

What wasn’t quite as simple was hid-
ingitfromyou . . . thatis,making SQZ!
squeeze and unsqueeze files without any
action from the user. Butwedidit. So
when youload SQZ!, Lotus loads right

reducing program
can save you a ton.

We hate fat files. Specifically, those
little porkers from Lotus 1-2-3, Sym-
phonyand V.P. Planner. That’s wh
Synex Systems developed SQZ!™ for
us. [tsqueezes the daylights out of your
spreadsheet files. By up 10 95%. That
means you can get up to 95% of your
used disk space back. And save 95%on
communications. Right now.

With SQZ!, a 360K floppy Before SQZ! After SQ2! along withit
can hold 3 megabytes of work- [ty 1 (takinguponly
sheets. A 10 megabyte hard disk i .. % 30K moremem-
turns into 100 megs. Now you i {3 1 oryspace).
can say goodbye to floppy bills ' N ¢ Then, when you
and inconvenience. Not to men- call up a work-

tion floppy wait (SQZ! can Getup 0 95% of your floppy or hard disk spaceback! sheet, SQZ!
speed up spreadsheet loading from flop- unsqueezes it from the disk and pulls it
pies by as much as 50%). And, you can into memory as usual. When you save it,
forget spending all that money ona higher  the file’s squeezed automatically. Now exit
capacity hard drive. You save time,space  Lotus,and SQZ! goes away too. And you
and trouble. For only $79.95. Sound too get 30K of memory back. That’s all there

good to be true? Read on. 1stoit. It’s like getting another hard disk.
Picture the Technology. For§$79.95. _
The secret to SQZ! is an amazing 0 Ifll}:ls sounds sim-
data compaction technology that wasorig- ~ 1af 10 What some
other software

inally used for image processing. That’s

the high tech word for looking at an entire
picture and breaking it down
into like components to

make it smaller and easier
to handle. Anyway, think
of a spreadsheet as a picture, group the
blanks and characters together and voila.

“SQZ!: Soon 1o be essential . . . SQZ! looks
like 1t will become an indispensable utility every

serious spreadsheet user will want.”
—Business Software, June 1986

“SQZ! does a marvelous job of making a Lotus

user’s avatlable disk space appear 1o grow.”
—PC Week, June 19& PP &

Nominated for the 1986 PC Magazine
award for technical excellence.

Available at better dealers everywhere

EJ Turner Hall Publishing  inquiry 404

A division of Symantec
10201 Torre Avenue ¢ Cupertino, CA 95014

$QZ! is a trademark and Note-1t is a registered trademark of ‘Turner Hall Publish
ing. Lotus, Symphony and 1-2-3 are registered trademarks of Lotus Development
Corp. Other brand and product names are trademarks of their respective holders

companies are telling you about their
squeezers, don’t be fooled. The most they
canreducea 1-2-3 fileis 20%. At best.
Compare that with our 95%. There’s

really no comparison.

Squeeze Your Phone Bill.
And there’smore. SQZ! hasa com-

munications option that

actually reformats spread- ;

sheets so they can be sent
through electronic mail

services that don’t support

binary file transfer. And
because these files are
squeezed, they take less

Specifications:

Works memory resident or in
stand-alone mode.

» Not copy-protected.

Requires IBM PC version of
1-2-3, Symphony or V.P. Planner
and PC/MS-DOS 2.0 or later.

» Compatible with EMS boards

and memqr{residenl programs
like Sidekick, Note-Itand HAL.

» Utilizes 30K RAM.

time to send. 80%-90%

less. Soa spreadsheet that might normally

take 20 minutes (and cost $20) now goes

in less than three. For only three bucks.
Your Main SQZ!.

Call us today. We’ll zip you out a copy
of SQZ! right away. Then, if for any reason
you’re not happy withit or us,send SQZ!
back. We’ll retFl)md your money.

No questions asked.

1-800-556-1234 x527
(In CA 800-441-2345 x527)

0.
The Data Squeezer for Lotus

Pleasesendme _________ copies of SQZ! at $79.95,
plus $2.00 shipping. ($12 outside USA). CA residents
add $5.60salestax.[] Ienclose
[ VISA [J MasterCard [0 AMEX [ Diners Club

Card # Exp. Date

Name

Company
Address

City/State/Zip
Phone ( )
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WHAT'S NEW

IENTIFIC AND ENGINEERING

Three-Dimensional
CAD for $349

ADPlus Systems an-

nounced 3DCAD, a $349
three-dimensional computer-
aided-design program with a
menu-driven interface that lets
you use the mouse or key-
board as input devices. You
can construct two- or three-
dimensional wireframe
geometry in three-dimensional
space, or on an arbitrary
plane, called the working
plane, which you define.

You can modify, save, and
combine 3-D models with
other models. The program
uses a universal file-exchange
format, which enables you to
interface other engineering
programs such as numerical
control and finite-element
programs.

The program includes seven
standard views plus user-
defined rotations, intersections
of geometry, or cutting sec-
tions with the working plane.

An IBM PC, XT, AT, or
compatible with at least 256K
bytes of RAM is required,
along with MS-DOS or PC-
DOS 2.0 or higher and dual
floppy disk drives or one
floppy and one hard disk
drive. The Color Graphics
Adapter, Enhanced Graphics
Adapter, and Hercules Graph-
ics Card are supported, and
you can use Hewlett-Packard.
Houston Instrument, or IBM
pen plotters, as well as IBM
or Epson dot-matrix printers.
The program also supports up
to 512K bytes of RAM, a
math coprocessor, and Micro-
soft or other mouses.

For more information, con-
tact CADPlus Systems, PO.
Box 90056, Indianapolis, IN
46290. (317) 844-7127.

Inquiry 592.

Design and Test
Circuits on the Mac

L ogicWorks is a $159.95
program that enables you
to design and test computer
circuitry on the Macintosh.
The program presents a cir-
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3DCAD for IBM PCs and compatibles.
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LogicWorks lets you test and design Macintosh circuirry.

cuit on-screen, and you make
connection, input, and device
parameter changes. A menu
of standard symbols for logic
devices is inciuded, and you
can also create your own. The
mouse controls the functions,
and you only use the key-
board to place a device or
signal name on the diagram.

You can simulate circuit
operation with LogicWorks,
testing for design errors
before they are wired into
hardware. You can also see
the effects of changing device
parameters. and you can dis-
play them on a simulated out-
put device or in the form of a
timing diagram that graphs
signal changes over time.

For more information, con-

tact Capilano Computing
Systems Ltd., PO. Box 86971,
North Vancouver, British Co-
lumbia, Canada V7L 4P6,
(604) 669-6343.

Inquiry 593,

Graphics and
Statistical Analysis

lotIT analyzes data and

processes the results into
a report-ready format. You
can also use PlotIT to pro-
duce over 300 graphs, in-
cluding three-dimensional,
pie, bar, scatter, and
histogram charts, according to
Gracon Services.

The statistical and graphics

program costs $550 and runs
on IBM PC ATs, XTs, and

compatibles. It requires MS-
DOS or PC-DOS 3.1 or
higher, 640K bytes of RAM,
and a hard disk drive. For
more information, contact
Gracon Services Inc., 4632
Okemos Rd., Okemos, Ml
48864, (517) 349-4900.
Inquiry 594,

Measure from Lotus

ollect data from

measurement instruments
with Measure and send it to
Lotus 1-2-3 for analysis,
display, and storage. The pro-
gram works as a single pro-
gram with 1-2-3, according to
Lotus, as it uses the same
user interface and macro
environment.

The price of $495 includes
support for RS-232C and
IEEE-488 communications
buses, as well as for selected
data acquisition boards.

Measure runs on IBM PCs,
XTs, ATs, and compatibles
with Lotus 1-2-3 version 2.0
or higher. It requires 512K
bytes of RAM, MS-DOS or
PC-DOS 2.0 or higher, and a
hard disk.

For more information, con-
tact Lotus Development
Corp., 55 Cambridge
Parkway, Cambridge, MA
02142, (617) 577-8500.

Inquiry 595.

AutoCAD 2.5
for Apollo Workstations

pollo announced a ver-

sion of AutoCAD for its
Domain workstations. The
program sells for $2750.

If you currently run
Apollo’s personal computer
version of AutoCAD, Apollo
reports that you can use its
Personal Computer Intercon-
nect to run AutoCAD on the
Domain workstation.

For more information, con-
tact Apollo Computer Inc.,
330 Billerica Rd., Chelms-
ford, MA 01824, (617)
256-6600.

Inquiry 596.
continued
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Btrieve.

Multi-user versions
‘ for LANs and Xenix.

Wihen your applications need to
network, Btrieve's multi-user versions
connect you to the industry’s most
popular LANs: IBM PC Network,
Novell Advanced Netware, or
any DOS 3 network. Btricve is also
available for Xenix and multitasking
operating systems such as MultiLink
Advanced, Microsoft Windows
and IBM Topview.

Help is just ‘

a phone call
away. Need
technical support?
You've got it!
Btrieve users
receive 30 days of
unlimited phone
support at no
charge. This
“Direct Connect”
policy is renetvable
for a full year at
low cost. And try
SoftCraft’s free
bulletin board for
technical tips,
severn days a week.

-
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Thorough documentation,
easy implementation. Getting
started with Btrieve is easy: the
manual is packed with step-by-step
instructions and examples of cvery
Btrieve function in BASIC, Pascal,
COBOL and C.

The
Programmer’s

Choice.

hether you're a programming

pro or just beginning, there’s
one thing to remember when devel-
oping applications: Btrieve.

The Btrieve file manager is an
alternative to all those DBMSs that
promise ease of use—but deliver
something far different. Like languages
that take weeks to master. Performance
that fizzles instead of sizzles. Pro-
grams that won't network. Of course
you can write applications with
these “revolutionary” packages. But
someday you'll wish you hadn't.

If you know a programming
language, vou already have what it
takes to build better applications. All
you need is Btrieve.

Btrieve is the programmer’s choice
for file management. But you don't
have to be a professional programmer
to use it. With Btrieve loaded in your
PC, your programs can use simple
subroutine calls to retrieve, store and
update records.

Btricve has built-in security featires
and the ability to handle four billion
byte files. And there are no royalties
on Btricve applications.

SofiCraft

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

Sugwested retail prices: Btriciv, $245; multi-user
Btrieve, $595; Ntrwve, $245; mudti-user Xtrieve,
$595 (for report generation, add $145 single-user and
$345 multi-user). Available from SoftCraft and
selected distributors. Requires PC-DOS or MS-DOS 2.X,
3.X, Xenix. Btrieve is a registered trademark and
Xtrieve is a trademark of SoftCraft Inc.

B-tree based for high
performance. Performance
is all-important, especially as

your database grows. That's

why Btrieve implements the b-tree

file structure—the most efficient
data access method known. With

Btrieve your applications run fast.

Database queries, report
writing. Add Xtricve™ to your
Btrieve applications for a fully-

relational DBMS. Xtrieve's menu-
driven interface lets you look up
information easily —zwithout
prograniming. Add our report
writer option to produce custom
reports and forms.

Lanauaet!

coBot

.

BAsiC

et
Langunt?

Interfaces to C,
BASIC, Pascal,

COBOL. Dori't waste time
learning a proprietary
language! With Btricve
you can use the language
you know best—and

immediately begin

programming the right

way.

Over 15 language
mterfaces
are avatlable.

Btricve insures
against database

of fault tolerance

ming required.

Inquiry 352

Fault tolerant.

' disasters. Two levels

guarantee data integ-
rity during accidents
or power failures—
no extra program-




WHAT’S NEW

A Measurement Tool
for IBM PCs and
Compatibles

P ower Meter measures
overall system perfor-
mance using spreadsheet,
database, word-processing,
and program development
simulations. With the tests
provided, you can evaluate
and compare CPUs, disk
drives, and video displays on
more than one system and get
results in single-instance and
ratio format. You can also use
your own application software
with Power Meter.

Pull-down menus, a data-
base, and 10 utility functions
are included. You also have
the capability to generate
reports, sort records, and use
the help facility.

Power Meter costs $89.95
without copy protection and
$49.95 copy-protected. For
more information, contact
The Database Group Inc., 75
South Milpitas Blvd., Suite
205, Milpitas, CA 95035,
(408) 262-7766.

Inquiry 597.

Transfer Files
on the Amiga

0S-2-DOS transfers MS-

DOS file types to and
from AmigaDOS. It supports
3%-inch and 5%-inch disks.
The program also formats
3':-inch and 5'%-inch disks,
converts ASClII-file characters,
and provides WordStar com-
patibility.

DOS-2-DOS detects dupli-
cate filenames and provides
you with query/replace op-
tions and TYPE and DELETE
commands. Full directory
path names with wild cards in
filenames are supported, and
the program enables you to
select MS-DOS and Amiga-
DOS subdirectories. The pro-
gram displays a sorted direc-
tory listing, and you can
rename files where filename
restrictions occur. The pro-
gram remains resident to per-

Evaluate and compare hardware with Power Meter.

mit AmigaDOS disk swap-
ping.

The disk-to-disk file-
transfer program costs $55.
For more information, contact
Central Coast Software, 268
Bowie Dr., Los Osos, CA
93402, (805) 528-4906.
Inquiry 598.

gales Analysis

S ales Analysis from Com-
puter Associates Inter-
national is an addition to the
EasyBusiness Systems ac-
counting family. The decision
support tool enables sales-
people to plan, forecast.
recognize trends, and analyze
key market segments. You can
use Sales Analysis alone or
combine it with modules in
the EasyBusiness series. Sales
Analysis can retrieve informa-
tion from other modules to
produce statistics, detail, and

summary reports. If you run
Sales Analysis with the
EasyPlus Windowing System,
you don't have to reenter in-
formation to transfer data
from one module to another.

Sales Analysis can report
your accumulated sales trans-
actions for any period of
time. the accumulation limited
only by disk space, according
to Computer Associates.

The program costs $395
and runs on IBM PCs and
compatibles with one floppy
and one hard disk drive, 128K
bytes of RAM, and MS-DOS
or PC-DOS 2.0 or higher.
You also need a printer that
can print at least 132 charac-
ters per line. With the
EasyPlus Windowing System,
you'll need at least 256K
bytes of RAM, although the
manufacturer recommends
S12K.

For more information, con-
tact Computer Associates In-

WHERE DO NEW PRODUCT ITEMS COME FROM?

The new products listed in this section of BYTE 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.
If you want your product 1o be considered for publication (at no
charge), send full information abow it, including its price and an
address and telephone number where a reader can get further in-
Sormation, to New Products Editor, BYTE, One Phoenix Mill Lane,
Peterborough, NH 03458.

ternational Inc., 2195 Fortune
Dr., San Jose, CA 95131,
(408) 942-1727.

Inquiry §99.

Spreadsheet
for the Atari ST

owerPlan ST has a

65,536- by 65,536-cell
spreadsheet, a built-in cal-
culator, an on-line notepad,
and integrated graphics. You
can display the information
from the spreadsheet in pie,
bar, and line charts, using the
graphic capabilities.

The GEM-based program
can use up to seven windows,
which can simultaneously
display parts of the spread-
sheet or graphic displays of
the data.

PowerPlan ST works with
monochrome or color moni-
tors and sells for $79.95. For
more information, contact
Abacus Software, PO Box
7211, Grand Rapids, MI
49510, (616) 241-5510.

Inquiry 600.

Atari ST
Desktop Accessory

F ast is a desktop accessory
that sells for $49.95 and
is accessible from within any
GEM program, according to
Migraph. Included is ST
DOS, which lets you perform
the most common DOS com-
mands. An ST editor has
search, replace, block editing,
and other editing features. Its
card file is a database set up
as an address book that you
can configure. A calculator,
calendar, ASCII table, and
clock are also included in
Fast.

The program operates in
low, medium, and high res-
olution, and you can change
many of its parameters to suit
your needs.

For more information, con-
tact Migraph Inc., 720 South
333rd St., Suite 201, Federal
Way, WA 98003, (206)
838-4677.

Inquiry 601.
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Get the new USRobotics

Courier HST 9600-bps modem...
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Then watch the
rest of the world
play catch-up.
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USRobotics new high speed technology gives you more than 1,000

The new Courier HST (High Speed

" the high speed channel direction. This

Technology) 9600-bps modem for dial- Frequency Bandwidth »
up lines combines four great ideas that

. add up to superior performance and

| value. And a new standard for personal 9600 bps
computer data communications. i

Courier HST provides simultaneous ; - N

two-way communication (full-duplex) L 300 bps
by dividing the phone line into high Courier HST divides the frequency bandwidth of
speed (9600-bps) and low speed (300- | adial-up phone channel into non-overlapping
bps) channels—automatically assigning | "-speed and low-speed carriers.
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characters/second on more dial-up phone lines. For less than $1,000.

asymmetrical solution avoids the prob-  up to 1,100 data characters a second High speed. High accuracy. High
lems of echo-cancelling technology or over local or long distance phone con- value. And a two-year parts and service
inefficient half-duplex schemes. nections...error-free. That's far better warranty.

The most powerful data signalling performance than the competition. .
technique—Trellis Coded Modulation— Courier HST gives you incredible The new high speed
lets Courier HST achieve maximum power in a modem that’s as familiar standard.
speed over a much wider range of as any 2400- and 1200-bps modem. Get the USRobotics Courier HST,
phone line conditions than 9,600-bps Same features, same commands and, priced under $1,000. While the rest of
modems using other technology. Inde-  in most cases, the same software. In the world plays catch-up, you'll already
pendent tests prove it. fact, Courier HST automatically falls own the new standard in 9600-bps

A unique error- and flow-control back to 2400, 1200 and 300 bps, con- modems.

method allows Courier HST to send necting you with nearly all modems.



Stay ahead of the crowd
for only *995.

For just a little more than you'd normally pay for a con- 13[ @
ventional 2400-bps modem, you can own the state-of- 12 @
the-art. And... you maintain the ability to communicate 1 o)
with almost any other modem type or speed on the mar- LY ®
ket. The new Courier HST offers you all the features you'd -
want in lower-speed modems as well. So why hesitate? 8
Call us for our free brochure about Courier HST technolo- ;
gy and advantages. And stay ahead of the crowd. .

Wotds 2400-bps 1200-bps 4
AscCIll (5Ch./ Courier HST Modem Modem 3L
Characters word) at 1100 cps at 240 cps at 120 cps 2 . R R
— 13 15 17 19 21 25 27 29 31 3 35 37
25,000 5,000 23 sec. 1 min. 44 sec. 2 min. 28 sec. More Noise «=————————— Signal to Noise dB ——————————=- Less Noise
125,000 25,000 1 min. 54 sec. 8 min. 40 sec. 17 min. 22 sec. @ Courier HST average bit/sec. rate in thousand
5,000,000 1,000,000 lhe, Smin.  She47min. 11 hr 34 min. ¢ erage bit/sec rate in fhousands
45 sec. 13 sec. 26 sec. @ Courier HST average character/sec. rate in hundreds
31,680,000 6,336,000 8 hours 36 hr. 40 min. 73 hr, 20 min. Q Half-duplex "Multi-carrier” average bit/sec. rate in thousands
Courier HST can pay for itself in just 8 hours. A 1200-bps modem takes over @ Half-duplex “Multi-carrier” average character/sec. rate in hundreds.
65 hours longer to send the same data. At an average long-distance telephone Courier HST transmits 1,100 characters/second at 9600-bps over much
rate of slightly more than $15 an hour (25 cents a minute), the savings equal noisier phone lines than more expensive modems that use a half-duplex,
Courier HST's $995 purchase price. “multi-carrier” modulation technique.

y o L0
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Call 1-800-DIAL-USR. In Illinois (312) 982-5001 or send in this coupon.

Get your FREE 8-page brochure explaining the

new Courier HST and today's new high speed
technology. Fill out and mail today.

Name_ _
Title__ N
Company_

Address. S
City § - _
State. _ -

Business Phone -

1187 BY-96001

Also, to help us more accurately anticipate your

needs, please answer the following questions.

1. What will be the primary use(s) for your
modem?

(Please circle all that apply.)

A. File transfer between computers.

B. Electronic mail.

C. Access public database services (e.g.
CompuServe).

D. Communicate between data terminal and
mainframe or mini computer.

E. Operate Bulletin Board System.

F. Other (Specify)

2. Please tell us the brand name and model of
the microcomputer or data terminal with
which you will use a modem:

3. Please tell us the name and version number,
if known, of the telecommunications software
you will use with a modem:

4. Circle any of the following products you
currently own or use.
A. Modems for standard voice grade lines
data rate: brand:

B. Modems for leased or dedicated lines
data rate: brand:

C. Short haul, limited distance modems
brand:

D. Rackmounted modems (brand):

E. Synchronous modems for connection to
IBM system (brand): S

F. Multiplexers (brand):

G. Local area network (brand): _

5. Who in your organization is responsible for

data communications equipment purchase
decisions, if other than yourself?
Name. Title B

6. Would you also like more information on:

Courier 2400e Courier 2400
Rackmount 30 Modular Modem System
IBM PC Plug-in Modems

(L Robotics

The Intelligent Choice in Data Communications
8100 McCormick Blvd., Skokie, lllinois 60076.




EVENTS AND CLUBS

EVENTS

Inside the IBM PC XT, AT, Orange Coun-
ty, CA, and Houston, TX. Northeastern
University, State-of-the-Art Engineering,
New England Regional Technology Center,
370 Common St., Dedham, MA 02026,
(800) 521-5260; in Massachusetts, (800)
842-4900 or (617) 329-8775. January

1987 International Winter Consumer
Electronics Show. Las Vegas, NV. Con-
sumer Electronics Shows, 2001 Eye St. NW,
Washington, DC 20006, (202) 457-8700.
January 8-11

Interfacing Sensors with the IBM PC,
Madison, WI. E. K. Greenwald, Depart-
ment of Engineering Professional Develop-
ment, University of Wisconsin-Madison,
432 North Lake St., Madison, WI 53706,
(608) 262-0573. January 12-14

Information Systems Security
(INFOSEC), Los Angeles, CA. UCLA Ex-
tension, PO. Box 24901, Los Angeles, CA
90024, (213) 825-3344. January 12-16

PC FAB Expo ’87, Orlando, FL. PMS In-
dustries, 1790 Hembree Rd., Alpharetta, GA
30201, (404) 475-1818. January 13-15

Multi *87, San Diego. CA. The Society for
Computer Simulation, PO. Box 17900, San
Diego, CA 92117, (619) 277-3888.
January 14-16

InstrumentAsia 87, Singapore. Sponsored
by the Instrumentation and Control Society.
Kallman Associates, Five Maple Court,
Ridgewood, NJ 07450-4431, (201) 652-7070.
January 14-17

PTC ’87: Pacific Telecommunications
Users: A Spectrum of Requirements,
Honolulu, HI. Pacific Telecommunications
Council, 1110 University Ave., Suite 308,
Honolulu, HI 96826, (808) 941-3789.
January 18-21

Computer Graphics: A Comprehensive
Introduction, Washington, DC. Yolande
Amundson, Manager Education Services,
5800 Hannum Ave., PO. Box 3614, Culver
City, CA 90231, (800) 421-8166; in Canada,
(800) 267-7014. January 20-23

Winter 1987 USENIX Technical Con-
ference, Washington, DC. USENIX

January 1987

Association, Conference Office, 16951
Pacific Coast Highway, PO. Box 385, Sunset
Beach, CA 90742, (213) 592-3243,
January 2]-23

Computer Animation Using Video Tech-
niques, New York, NY. Gideon Nettler,
80-40 Lefferts Blvd., Kew Gardens, NY
11415, (718) 849-6313 or 441-4054.
January 22

Mathematical Modeling and Digital Com-
puter Simulation of Engineering and
Scientific Systems, Los Angeles, CA.
UCLA Extension, PO. Box 24901, Los
Angeles, CA 90024, (213) 825-3344.
January 26-30

Advanced Semiconductor Equipment Ex-
position & Technical Conference, Santa
Clara, CA. ASEE'87, Cartlidge & Associates
Inc., 1101 South Winchester Blvd., Suite
M259, San Jose, CA 95128, (408) 554-6644.
January 27-29

Computer Graphics New York 87, New
York, NY. Exhibition Marketing & Manage-
ment Inc.. 8300 Greensboro Dr., Suite 690,
McLean, VA 22102, (703) 893-4545.
January 28-30

Conference on Desktop Communications,
San Francisco, CA. The Seybold Group Inc..
20695 Western Ave., Torrance. CA 90501,
(213) 320-9151 or (408) 297-0888.
January 28-31

Computers & Reading/Learning Dif-
ficulties, San Francisco, CA. Educational
Computer Conferences, Dept. N. 1070
Crows Nest Way, Richmond, CA 94803,
(415) 222-1249. January 29-31

Sixth Annual Alabama Council for Com-
puter Education Convention, Mobile, AL.
Dr. Rick Daughenbaugh, College of Educa-
tion, University of South Alabama, Mobile,
AL 36688, (205) 460-6201. Januarv 29-3]

If you send notice of your organization’s
public activities at least four months in
advance, we will publish them as space
permits, Please send thenm to BYTE
(Events and Clubs), One Phoenix Mill
Lane, Peterborough, NH 03458.

CLUBS

Al Today, Artificial Intelligence Research
Laboratories, 104 Frame Rd.. Elkview, WV
25071, (304) 965-5548.

AMuseNews, New York Amiga Users
Group. 151 First Ave., Box 182, New York,
NY 10003, (212) 460-8067.

N.Y.U. Medical Center BBS, James A.
Mihalcik, M.D.. 300 East 39th St., New
York, NY 10016. News for medical scientists.
BBS: (212) 889-7022.

IBM PC User Group Osterreich eV.,
Postfach 40, A-1225 Wien, Austria. Also in-
terested in interaction with other groups
worldwide.

Heinz Dinter on Desktop Publishing, PO.
Box 558250, Miami, FL 33155, (305)
274-7440.

Systems Librarian and Automation Review,
27921 Lindvog Rd. NE, Kingston, WA
98346, (206) 297-2634.

Where It’s Att, First Attache/2001 User
Group newsletter, 1827 Haight St., Suite 16,
San Francisco, CA 94117-279]. Newsletter on
disk.

J-BUG ST. Jackintosh Boston Users Group
newsletter. The Boston Computer Society,
One Center Plaza, Boston, MA 02108. For
Atari ST users.

Nevada Programmer’s SIG, 4530
Meadows Lane, Las Vegas, NV 89107, (702)
870-1534.

Dover Commodore User’s Club, PO. Box
1313, Dover, DE 19901.

Connecticut IBM PC Users Club, John
McGinley, PO. Box 291, New Canaan, CT
06840-0291, (203) 762-0229.

Association of Small Computer Users, PO.
Box 14151, Atlanta, GA 30324. For IBM
System 34/36/38 and PCs.

Atari Computer Club of the Palm
Beaches, Jim Woodward, 605 Southwest
First Court, Boynton Beach, FL 33435.

. RainForest BBS. PO. Box 841422, Pem-

broke Pines, FL 33084, (305) 434-4927. m
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COMPUTER | NNOVATIONS

CRuT

C COMPILER




SUPREMACY

It's a bold claim. A claim
we're prepared to stake our
reputation on. And at
Computer Innovations, we've
always taken our reputation
very seriously.

It's no industry secret that
the competitive C Compilers
are at the end of their
optimization cycle — they're
just about as good as they
are going to get. C86PLUS
begins where everybody else
has left off. It's an entirely
new technology based on
artificial intelligence and
advanced compiler design
techniques. Designed with the
serious programmer in mind,
C86PLUS provides the ultimate
development environment,
matching unparalleled
execution speed with a host
of productivity features.

FAST EXECUTION
® 20% faster than Microsoft C,
version 4.0

* 70% faster than existing C86,
version 2.3
(timings based on the
classic sieve benchmark)

ANSI C COMPILER
FEATURES

® Register variables

® Structure assignment
* Function prototypes

* New type modifiers

-near
-tar
-signed
-Const
-volatile

¢ Long double 80 bit floating-
point

* Enumerator data types
(enums)

Extended preprocessor
capabilities

Inquiry 89

FULL CONTROL OVER

COMPILATION

ENVIRONMENT

* Small, Medium, and Large

memory models

* 8086/80186 and 80286 code
generation options

In-line 8087/80287 floating
point

* 8087/80287 auto detect
emulator

Source level debugger support

Wild-card compilation

Make utility

ROMable code

Linkable with macro
assembler output

Intel-standard OMF abject files

Optional assembly language
output

* Warning level control

EXTENSIVE FUNCTION

LIBRARIES FOR

INCREASED PRODUCTIVITY

® Over 250 library functions

e Full ANSI C library

* Functional equivalents to most
UNIX System V libraries

e Shared file and network
support

o Low-level machine access
functions

* IBM ROM BIOS support
routines

¢ Fully compiled small, medium
and large model libraries

¢ C library source code

* Run-time start-up source code

® Source code librarian

* Object code librarian

SUBSTANTIATED.

MICROSOFT
COMPATIBILITY

If you're a current Microsoft
user, we invite you to consider
this simple point. C86PLUS
will recompile most applications
developed using MS-C with-
out changes to your source
code. You'll find that your
application runs much faster.

PROVEN EXPERIENCE

In 1981, Computer Innovations
and its founder, George
Eberhardt, revolutionized the
DOS programming world with
the introduction of the first C
Compiler for the PC called C86.
Today, C86 boasts a satisfied
and loyal user base of over
20,000 programmers worldwide.
C86PLUS represents an
extension of this expertise and
reputation. it's backed with
more than a decade of
intensive research and develop-
ment.

PROVEN SUPPORT

Making the claim that
C86PLUS is supreme is one
thing, standing behind it is
another. Computer Innovations
has always offered timely and in-
telligent technical support,
and this is an important
customer service which we do
not intend to change.

CALL TO ORDER

The call is on us. For more
information or to order call:

800-922-0169
or 201-542-5920 (in N))

(OGET,

COMPUTER
INNOVATIONS

980 Shrewsbury Ave.
Tinton Falls, NJ 07724, USA
Telex: 705127 COMP INNOV UD
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IBM Typewriter Interfaces
Dear Steve,

I have one of the original IBM Selec-
tric mag card machines. It is still function-
ing and putting out beautiful letter-quality
print. Do you know of an interface that
would allow me to use it with my IBM PC
as a printer?

Marley Kittleman
Greenville, MS

Ron’s Electronics (N5009 Sunset Vista,
Onalaska, WI 54650) sells and installs
computer interfaces for IBM typewriters.
Their telephone number is (608) 783-5341.
Have the model number of your unit avail-
able when you call.—Steve

Game Library on a Disk
Dear Steve,

I have several Infocom games, and [ am
wondering if you know of a way to put
more than one game on a disk. I could
then use a menu to call up the game I
wanted to play. This would be a lot easier
on my pocketbook than buying several
disks. Of course, my question does not
pertain to Infocom games only: it would
be nice to keep games from several com-
panies on a single disk.

Feliberto Escobar III
Robstown, TX

Infocom'’s game programs save all game
data to disk under a single filename. This
normally precludes saving more than one
game 1o a given disk. To accomplish your
goal, you must ensure that each game is
saved to disk under a different filename.
This will involve changes in the way each
program functions.

Your first step will be to eliminate copy
protection used by the programs; for this
purpose, contact Computist, P.O. Box
110846, Tacoma, WA 98411. Their publica-
tions, called The Book of Softkeys,
Volumes 1 and 2, give instructions for
removing the protection from numerous
popular programs, including many of the
Infocom games. Once you've gotten the
program onto a standard, nonprotected
disk, you can alter it 1o suit your needs.
While it is not illegal to copy and modify
legitimately obtained commercial software
for your own personal use, it is illegal and
unethical for you to sell, give away, or
otherwise distribute such software. Refer
to the sofiware licensing agreement of
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Conducted by Steve Ciarcia

each package for specific details.

Don Lancaster, in Enhancing Your
Apple II and Ile, Volumes | and 2.
(Howard W. Sams, 1984), gives instruc-
tions for the ‘‘tearing’’ method of dis-
assembling memory-resident programs
and creating source code. You can utilize
his methods for determining how the pro-
grams function and then make the changes
you desire. Another book by the same
author might also prove useful: Assem-
bly Cookbook for the Apple II-Ile,
(Howard W, Sams, 1984).

Keep in mind that what you want to do
may be more trouble than it’s worth. The
process, however, can be very educa-
tional, and the value of what you learn
could easily make the effort worthwhile.
—Steve

Applesoft Compilers
Dear Steve, -

After programming in Applesoft BASIC
for several years, | have become frustrated
by its lack of speed. As a result, I have
been searching for a high-quality inexpen-
sive Applesoft compiler. Unfortunately, all
of the ones I have looked at are either too
expensive or no longer available. Do you
happen to know of any users groups that
might have such a program, or even bet-
ter, a compiler that's in the public domain?
Otherwise, [ wonder if you could recom-
mend a commercially available Applesoft
compiler?

J. M. Maing
Honolulu, HI

At one time there were several compilers
for Applesoft available from commercial
software houses, but there seem to be very
few lefi. Microsoft's TASC compiler has
been recommended as a good one. It is
currently being advertised by a number of
mail-order firms for about $100.

The August 1986 issue of Nibble
magazine contains a very favorable review
of a product called Micol BASIC (Micol
Systems, 9 Lynch Rd., Toronto, Ontario,
Canada M2J 2V6, (800) 268-1121), which
consists of an editor/compiler/run-time
system capable of compiling existing
Applesoft programs. It will also compile
program text written in a more modern,
structured form using the system editor.
At its advertised price of $49.95, the Micol
system seems 1o be a bargain, especially
in light of the good review.

Another possibility that you might con-
sider is the use of a product called
Macrosoft, a compiler available from
Nibble (MicroSPARC Inc., 45 Winthrop
Street, Concord, MA 01742, (617)
371-1660). Although it doesn’t compile
Applesoft, it does accept a BASIC-like
source file and compile it to 6502 machine
code using the Nibble assembler. Current
price is about $50 without the assembler,
$100 with.—Steve

XT Questions
Dear Steve,

I have two questions regarding IBM PC
XT operation.

First, how can I determine the presence
or absence of an 8087 coprocessor?

Also, I have a Hercules Graphics Card
in my PC XT. It can display both text
and graphics simultaneously. Are they
kept in different areas of display RAM and
displayed by some switching method, or
are text and graphics in the same memory
area so that the display is simply
bit-mapped?

If the answer is the latter case, then how
is the character generator on the board dis-
tinguishing between graphics pixels and
characters?

Zafar Mansoor
San Jose, CA

A method of testing for an 8087 or
80287 in assembly language programs

continued

IN ASK BYTE, Steve Ciarcia answers ques-
tions 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 inqguiry to

Ask BYTE

clo Steve Ciarcia

PO. Box 582

Glastonbury, CT 06033

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

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

COPYRIGHT © 1987 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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was given in the September 1985 issue of
Dr. Dobb’s Journal in Ray Duncan’s *‘16-
Bir Software Toolbox ™" column. Briefly, the
procedure involves forcing a reset of the
8087 with the finit command and check-
ing the 8087 control word value. If it is
O3FF hexadecimal or if the upper byre is
3 in the 80287, then the coprocessor is
present.

Most, if not all, high-level language
compilers that use the 8087 produce ex-
ecutable programs that perform this test
automatically at start-up. If the language
You are using does not perform ihis test,
you will need 1o either write the above
code into an assembly language subrou-
tine for your program 1o call, or write an
assembly program to execute as part of the
loading procedure for your program.

Text on the graphics screen with the
Hercules Graphics Card is apparenily
done about the same way it is with the
IBM Color Graphics Adapter. That is, the
characters are bit-mapped into the
graphics screen buffer by the video con-
troller’s character generator.

When in text mode, a character and its
attribute use two bytes in the text screen
buffer and can be read as 1wo dara bytes
by programs, so actual characters can be
read off the screen. In graphics mode,

" THIRD GENERATIO

however, you can read only pixel data (on
or off), making it very difficult or impossi-
ble to read characters by value. That is,
You can copy a character 1o another loca-
tion pixel by pixel, but if you can deter-
mine the value at all (e.g., is it a V or
a T?) it is only with a great deal of
difficulry.

The screen buffer addresses for the Her-
cules card (in segment.offset notation)
are

Text screen—B000:0000 to BO0O:OFFF
(4K)

Graphics page 0—B000:0000 10
BOO0O:7FFF (32K)

Graphics page 1—B800:0000 10
B800.7FFF (32K), where all values are in
hexadecimal.

When the card is in graphics mode, all
text and graphics data are mapped into
screen 0 and simultaneously displayed by
default. You can switch the screen display
fo page | by serting bit 7 of the display
mode control 10 1.

This allows the programmer 1o write ap-
plications that display one picture while
a second one is being built on the other
page (out of sight) and 10 swap pages 1o
change the display when the second pic-

GTEK MODEL 9000 (E)E)PROM/MPU PROGRAMMER
If time is money. then let us save some for you. The new model

MODEL 7228 (E)EPROM/MPU PROGRAMMER

The standard by which other programmers are judged.

With thousands in the field. the time proven 7228 has
become our most popular programmer. Intelligent al-
gorithms standard. Programs a 2764 in one minute. Sup-
ports devices thru 512K. mpu's. eeproms. cmos. NO per
price $599.

sonality modules

TEK

GTEK. PALASM. CPM. MS-DOS. PC-DOS. ISIS. TRSDOS. & CPEmulator are registered trademarks

S4 BYTE « JANUARY 1987

s INC.

9000. using its quick pulse algorithms. can program a 2764 in

10 seconds. The 9000 offers higher performance than the

competition has even begun to think about. Baud rates to

57.600. Supports thru 1024K standard. 8 meg wordwide

parts with adapter. Cypress proms, mpu’s. NO personality
modules. As with our other programmers. RS-232. ASCil
data formats. and flexible handshaking make the model
9000 compatible with virtually any computer.

Introductory price $749

MODEL 7965 GANG (E)EPROM/MPU
PROGRAMMER

The 7965 can program eight 2764's in one
minute using intelligent algorithms. Stan-
dard support thru 512K. eeproms. cmos.
mpu’'s. A must for production environ-
ments. Available in stand alone configura-
tion for . .. $ 979
or with RS-232 interface for $1099

N PROGRAMMERS FROM GTEK

ture is complete. This is often a good
animation technigue.—Steve

Inside 1-2-3
Dear Steve,

I am a systems analyst/design engineer
with a company specializing in health care
management software. Our applications
are heavily database-oriented. We have a
minicomputer-based version of our system
and a microcomputer-based version.

All our microcomputer users (using
IBM PCs or compatibles) have clamored
for an interface to Lotus 1-2-3. I called
Lotus and the operator told me that |
wanted *“Technical Marketing.” I was con-
nected to that department but no one was
there. I decided to write instead.

I wrote and asked for their policies on
such interfacing and for guidelines of any
sort for vendors interested in developing
interfaces to 1-2-3.

I never got a reply. I posted a query to
USENET on the off chance someone out
there could help. Not even 2 murmur. |
really don’t want to have to pick work-
sheets apart with some low-level bit-
twiddler. Do you know of a published
guide to 1-2-3 file structure? I am
desperate enough to investigate DIF for-

continued

B
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Model 2010

64 to 256K bytes data or program ram.
Use 2764 or 27512 eprom or eeprom
program memory.

Uses single ended 9V @ 500 ma supply.
Use 8031. 8032. 8751. 8752 mpu.

40 BIT programmable 1/0 lines.
Expansion interface connector.

Baud rates to 57.600 baud.

Built in 5 volt regulator.

Built in rom monitor.

Small — 3.5x 7 inches.

8052AH basic option with EEprom

ONLY $299.00 WiTH MANUAL

GTEK also manufactures and distributes a
complete line of development products such
as PAL programmers. Support Software.
Erasers. Macro Cross Assemblers and Simula-
tors. CPM-Z80 Emulators, Programmable
Parallel Printer Switches and Buffers.

DEVELOPMENT HARDWARE & SOFTWARE
Drawer 1346, Bay St. Louis, MS 39520 U.S.A.
MS & Technical Support 1-601-467-8048; TELEX 315814 (GTEK UD)

ORDER TOLL FREE 1-800-255-GTEK (4835)

Inquiry 160



Technical & Other
Info. (602) 246-2222

Call for programs
not listed

wAREHOUsEe

PRODUCTS

Call us for your Microsoft needs.

SPECIAL
WORD PERFECT

$195

TOLL-FREE ORDER LINE 1-800-421-3135

r For your convenience, we have extended our
hours to: Monday, Wednesday & Thursday — 7
am-9 pm; Tuesday & Friday — 7 am-5:30 pm;
Saturday 9 am-5 pm; Sunday 10 am-2 pm. MST.

DATA BASE MANAGERS

Clipper

Clout 2

Condor Il

Knowledgeman il ........... Call
Powerbase 2.2 .............. 212
Q&A ... Call
Quickcode ................. 138
Quickreport ................ 138
Revelation.................. 469
R: Base SystemV ........... 365

Basy awims. .. W M. ... 88
Microsoft Word ............. 252
Multimate Advantage ........ Call
Peachtext 5000 ........ .. 145
Volkswriter 3................ 139
Webster Spelicheck .......... 37
Wordstar ................... 162
Wordstar Propac ............ 233
Wordstar 2000 .............. 233
Wordstar 2000+ ............. 278
SPREADSHEET
Microsoft Multipian.......... 108
Spreadsheet Auditor 3.0 ...... 82
Supercalc4................. Call
VPPlanner .................. 49
ACCOUNTING
BPI AP, AR, PR, GA ...... 299 ea.
Cyma...................... Call
Dac Easy Accounting. ........ 39
Doliars & $ense .............. 94
Managing Your Money 3.0 ... 108
INTEGRATIVE
Ability ... 59
Enable ..................... 312
Smart Software ............. Call
COMMUNICATION
PROGRAMS
CarbonCopy ............... 115
Crosstalk .................... 89
Remote ..................... 89
Smartcom il ................. 83
GRAPHICS
Chartmaster ................ 199
Energraphics 2.0 ............ 269
In-A-Vision ................. 249
Microsoft Bus Mouse .. ...... 106
Microsoft Chart ............ 164
Microsoft Serial Mouse . ... .. 19
Newsroom .................. 31
PC Mouse W/DR Halo Il ... .. 106
Printshop.................... 33
Signmaster ................. 132
PROJECT MANAGER
Harvard Total Project ........ 262
Microsoft Project.......... . 219
Super ProjectPlus .......... Call
Timeline20 ................ 209

EDUCATIONAL
Flight Simulator ............. $28
Turbo Tutor il ............... 25
Typing Tutor 11 ............. Call
LANGUAGES
Lattice C Compiler .......... 242
Microsoft C Compiler........ 249
Microsoft Fortran ........... 195
Microsoft Macro Assembler ... 84
Microsoft Pascal Compiter ... 166
Microsoft Quick Basic ........ 55
Ryan McFarlan Fortran ...... 305
Ryan McFarlan Cobol ....... 479
Turbo Pascal w/8087 + BCD... 55
UTILITIES
Copy Il PC
Copywrite . ...
Desqview .................... 55
Double DoOS.................. 27
Fastback .................... 85
Microsoft Windows ........... 55
Norton Utilities 3.1 ........... 48
Prokey4.0................... 70
Sidekick (unprotected) ....... 47
Sideway 3.1
Superkey ....................
Traveling Sidekick............ 39
XFEE . « 1 xuxmmmer: v . | 27
ACCESSORIES
Copy lPCBoard ............ 75
1BM 135 watt power supply.... 59

Mini Micro Paraliet

Print Buffer ................
Masterplece
Masterpiece Plus

INCREDIBLE VALUES
Nationally advertised boards for
IBM PC and most compatibles
at give away prices.

Keyboards (similar

to5151) ............... $79
Monochrome Board w/printer

port (similar to Hercules

Graphics).............. $79
Expansion Board
O0to576K .............. $42

Multifunction Board w/game
port (similar to AST

sixpack) .............. $79
Four Drive Floppy
Controller ............. $39
Color Card w/o printer
port. ... ............... $69
Color card w/printer
[ port .. ................. $79
HARD DRIVES
Bernoulli 20 MB w/cont. ... .. Call
Filecard20MB.............. 555

Maynard 20 MB Hard Card ... Call

Plus Hardcard 20MB ........ 665
Seagate 20 MB Int. w/cont. ... 385
Seagate 30 MB Int. w/cont. ... 479
Seagate 30 AT Int............ Call

KEYBOARDS
Keytronics 5151 ............ $159
Keytronics 5153 ............. 255

PRINTERS
CANON LASER............ 1939
CITIZEN

Premiere 35 Daisywheel
EPSON - Call on all models

FUJITSU

DX2100 Paraltel ............. Call
DL2400 Ser/Par ............. Call
LASER IMAGE 2000......... Call
NEC

NECPSXLP .. ............. 1126
NEC P7 Paraliet ............. 635
NEC 8850 ................. 1098
NEC P6 Parallel ............. 455

OKIDATA - Call on ali models
PANASONIC
1091

MONITORS
AMDEK 310A ............... 142
AMDEK 600 ................ 395
Magnovox ColorRGB ....... Call
Multitech ColorRGB ........ 259
Princeton Max 12 ........... 159
Samsung TTL Amber......... 72
Samsung TTL Green ......... 70
EGA MONITORS
AMDEK 722 ................ 502
NEC Mutltisync.............. Call
Packard BellEGA ........... 450
EGA BOARDS
Everex Enhancer EGA ....... 235

Paradise Auto Switch

64K 150NS (setof 9)........ 10.50

256K 150NS (setof 9)......... 27

256K 120NS (setof 9)........ Call
MODEMS

Everex 300/1200 ............ 120

Hayes 1200 ................. Call

Hayes 12008
U.S. Robotics Courier 2400. .. 349
U.S. Robotics Passwd. 1200 .. 180

BOARDS
AST Advantage Premium . ... Call
AST Premium............... 359
AST Sixpac (384K) .......... Call
Hercules Color Card......... 145
Hercules Graphics +......... 182
Intel Above Boards .......... Call

JLazer (Tall Tree)........... Call

JRam Ill (Tall Tree) ......... 159
J Ram Il AT (Tali Tree)...... 199
COMPUTERS

AZ TURBO PC '
IBM Compatible Computer,
4.77 or 7.47 key selectable,
AT style keyboard, 640K,
dual drive, 135 watt power
supply.................. 620
or with 20 MB Seagate
Harddrive........... Call
6 month limited warranty
J
CoronaPC ................. Call

Multitech 900 Accel
IBM AT Compatible, 512K,
expandable to 1 MB on the
mother board, one 1.2 MB drive,
195 watt power supply, MS/DOS
3.1, clock, 6 or 10 MHZ key
selectable, soft white monitor
AT style keyboard, 1 year
TRW warranty...........

Multitech Turbo
IBM Compatible Computer,
256K, dual drives, 8 MHZ, ports-
parallel-serial-clock, 5151 type
keyboard, graphics board (sim-
ilar to Hercules), mono monitor
DOS 3.1, 6 month national
warranty ................

Packard Bell VT286
IBM AT Compatible, 640K,
expandabie to 1 MB on the
mother board, one 1.2 MB drive,
210 watt power supply,
MS/DOS 3.1, clock, 6 or 8 MHZ,
AT style keyboard, 1 year
warranty............... 1600 |

Sharp Portable.............

TERMS: Add 3% for C.0.D. orders. Shipping
on most software is $5.00. AZ orders +6.7%
sales tax. Personal check - aliow fourteen |
(14) days to clear. We accept purchase
orders from authorized institutions for
1.5%. Al returns are subject to our ap-
proval. There will be a 20% restock fee l
Minsmum phone order S50 All prices are
subject to change. |

No Charge for Master Card or Visa

—
VIS4
——

TOLL-FREE ORDER LINE 1-800-421-3135

WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave. « Phoenix, AZ 85051

Inquiry 418
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The Name vs.

Spreadsheet

Graphics

Lotus 1-2-3 is a good standalone
package. But how do you let users
share and access spreadsheets?

Open Access I Network.

Open Access Il Network is the
one and only spreadsheet that allows
files to be shared. In fact multiple users
in multiple locations can view and
manipulate the same files at the same
time, With results showing on all
screens simultaneously. Because -
Open Access Il Network is designed

for networking, even when more
than one person is changing data,
everything is controlled, organized
and convenient. Nothing gets lost.
Everything is accounted for.

Even on a standalone basis,
our spreadsheet offers advantages
over 1-2-3.

For example, Open Access ||
has all the conventional *“ what if”
capabilities but also has a “goal
seeking” feature that allows you to
work backward to determine what's
needed to reach your objective.



The Networ

SPREADSHEET ACCESS

with 3-D Graphics

And no spreadsheet is too large
and no computer too small to use a file
because Open Access Il uses virtual
memory. Plus Open Access I gives
you the ability to work with up to four
spreadsheets in six different windows.
And to display your results it has

OPEN
ACCESS 11

=" Software Products Internations)

When you think of it, for net-
working or standalone, there really is
only one choice: Open Access |l.

To find the Open Access I dealer
nearest you or for descriptive litera-
ture, call 1-800621-7490 (in California)
or 1-800-521-3511 (outside California).

sophisticated 3-D graphics.
SOFTWARE PRODUCTS 10240 SORRENTOVALLEY ROAD
INTERNATIONAL SAN DIEGO, CALIFORNIA 92121

(619) 450-1526

Inquiry 363 jor End-Users.

Inquiry 364 for DEALERS ONLY.

© 1986 Software Products International. Inc. All rights reserved,
Lotus and 1-2-3 are regi demarks of Lotus Development Corp.
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ASK BYTE

mat as a possible solution, but I really

would like to build 1-2-3 worksheets
directly.

Brendan F. Hemingway

New Haven, CT

You're in luck! There's a book covering
Jjust what you need. Ask your local book-
store for File Formats for Popular PC Soft-
ware: A Programmer’s Reference by Jeff
Walden (John Wiley and Sons, 1986).

This gives a byte-by-byte breakdown of
what goes into making up a 1-2-3 spread-
sheet file for releases 1A and 2. It also in-

cludes several other program file formats,
including SuperCalc and Symphony. It’s
even got the dope on DIF!

Lotus used to publish a book that gave
their file formats, and I'm surprised they
didn’t tell you about it. It explains things
a little better than Jeff Walden’s book, so
it’s worth a shot. Try calling Lotus back
and asking for the worksheet file format
book they put out in 1984. If they still
claim no knowledge, try writing to:

Lotus Development Corporation
Worksheet File Format

WHAT'S THE SECRET DEBUGGING WEAPON
USED BY EVERYBODY FROM BORLAND TO ORACLE?
FREE 44-PAGE

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

T echuok,

SOFTWARE BUGBUSTERS.” (e witipr Wi
Philipps Kahn Lasry Ellison
Boriand Pres. Oracle Pres.

This is the city saved by the
Atron_bugbusters. Your city.
Fuil of wizards, with hundreds
of millions of dollars invested
in wringing every ounce of
intelligence and performance
out of your PC. It used to be
plagued with the toughest
;qfl"wam bugs known to man-

ind.
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PROBE displays the program execution in detail, including sym-
bols and source code for C, Pascal, or assembly language pro-
grams. Which shows how out-of-range pointers got that way.

The third plague, not enough room for the
debugging symbol table to be co-resident in
memory with a large program, was cured with
I-megabyte of on-board, hidden, write-pro-
tected memory. System memory was then free
for the program, keeping the symbol table and
debugger safe from destruction.

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

wands bechimar )

o Digital \_m-nunu
Nogeenes Dusplay Data Dunn o

PLAGUES OF \m.n. Whinaey Ewtex Euﬂml v} ne Flawe FMC irdota Pl Federnl Avoas field.
BIBLICAL PROPORTIONS s 1ol e G omanicanen Toe e Shre,

The first and most difficult IF YOU AREN'T AN ATRON
plague was impossible to trap CUSTOMER, 0DDS ARE YOU
with software debuggers. WON'T BE MAKING
These were camivorous bugs ¥y SgieSh Thy e o s W m.-'rumms,.:mlnm " THE TOP-TEN LIST.

which randomly overwrote
programs, data, even the
debugger. Nastiest were the
ones that slipped in once every
few hours, or changed their
behavior after each new com-
pile. Forty days and forty
nights of recompiling, trying
something else, caused many
a would-be resident of the city
to run screaming into the wil-
derness, never to be heard
from again.

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

Then came the last plague,
which hrought the wizards to
their knees before they even
started debugging. Their tow-
ering programs consumed so

much memory, there wasn't enough room for their symbol table, let alone
debugging software. Even if they could get past the first two plagues, this

\ I
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Motorola Mouse

one killed their firstbom software.

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS

The Atron soluti

came as a

reference and every instruction executed, by adding a hardware board to

the AT or PC with an umbilical probe to the processor.

The result? Wham! The PC PROBE™
civilization as we know it. The first plague was cured with PROBE'S
hardware-assisted breakpoint traps on reading, writing, executing, input-
ting and outputting. These could be done on single or ranges of addresses.
and could include particular data values. All in real time. For a mere
software debugger to attempt this, a 1-minute program would take 5 hours

to exccute.

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

Copynght € 1986 by Atton Corp PC PROBE " and AT PROBE™ Atron The other ine compames mentioned throughout this adveftiement own numerous trademarks
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and the AT PROBE™ saved

memory

wlin Sol ware KBvee Katter Kerwoed OIL

Lear Sleght Liviag Vidéo Tex | On any given week, at least

nine of the top ten best-selling
software packages on the Soft-
Sel Hotlist come from Atron
customers.

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

Ever use a spreadsheet?

From Enable™ to Paradox’™
their bugs were busted by
p Atron products.
' . : Into DBMSs? Everyone
from Ashton-Tate to Oracle
owns at least one Atron bug-
buster.

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

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

We've written a complete tutorial on state-of-the-art bugbusting.
And it’s yours, free for the asking. Full of examples and illustra-
tions, it witl show you how the wizards work their magic.

If you're tired of suffering the wrath of program bugs, call Atron
today. You could be busting bugs, and sales records, tomorrow.
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THE BUGBUSTERS
20665 Fourth Street ® Saratoga, CA 95070 @ 408/741-5900

Adv by TRBA

Inquiry 43

161 First Street
Cambridge, MA 02142
(617) 492-7171

The above is the address you were sup-
posed to use to report bugs in the book,
so there may be someone there that knows
how to obtain a copy.

Actually, depending on what you want
to do, it may not be necessary for you to
build a spreadsheet file directly. Lotus
1-2-3 release IA can import data, and
1-2-3 release 2 can do a much better job.
If your program can produce a straight
ASCII file, you might be able to distribute
a set of 1-2-3 macros to do the job. That
would keep open the option of importing
the same file into dBASE Il or whatever
other programs your customers may be
using without your having to cook up a
unique file format for each one.

Take a look at the File Import Text and
File Import Numbers commands in release
1A and 2, as well as the Data Parse com-
mand in release 2. The requirements on
the ASCII input file aren’t too stringent
and it’s bound to be a lot easier than en-
coding the data as a spreadsheet file.
—Steve

CIRCUIT CELLAR FEEDBACK

One-Size-Fits-All Computer?
Dear Steve,

In light of the NEC V20 and V30 chips
and the rumored NEC chip (that may well
run everything from Z80 to 80386 sofi-
ware) plus the announced Atari-to-IBM
compatibility box, I wonder if you have
any plans for a single computer that would
run both the SBI80/Z-System and
MS-DOS?

Also, it would be wonderful to be able
to put any disk of any format in a drive
(of the correct size, of course) and just use
it; by having the system decide which for-
mat to use, we would not be bound by any
one manufacturer’s dictates, successes, or
failures.

Ian A. Park
Highlands, NJ

I presently have no plans for a combina-
tion Z-System/MS-DOS computer.
Although total compatibility is a nice
idea, it’s not very probable, given the
large number of hardware and software
manufacturers. Things are improving,
though: Software products like Uniform
and Media Master both allow many
CP/M, Z-System, and MS-DOS machines
to read, write, and format disks from other
machines. Here’s where you can get these
products:
continued



Programmer’s Paradise Gives You Superb Selection,
Personal Service and Unbeatable Prices!

Welcome to Paradise. The PC/MS-DOS software source that caters to your individual programming needs.
Discover the Many Advantages of Paradise...

® Lowest price guaranteed
© Latest versions

LIST OURS
C++
ADVANTAGEC+ + $ 495 CALL
PFORCE+ + 395 CALL
C COMPILERS
C-86 PLUS 497 CALL
DATALIGHT 60 49
DATALIGHT L l)l' VELOPER'SKIT Y9 79
LATTICEC 3, 500 289
LATTICC W/S()UR(.I' 900 545
LETSC 75 59
W/ICSD DEBUGGER 150 109
MICROSOFT C 4.0 450 285
MARK WILLIAMS C 495 289
SUPERSOFT C 395 339
WIZARD C 450 369
C INTERPRETERS
C-TERP 300 235
INSTANT C 500 379
lNTR()I)UCIN(; C 125 105
RUN. 150 89
RllN/L PROFESSIONAL 1.1 250 169
\\\l— MBLERS, LINKERS
3861ASM 495 395
ADVANTAGE LINK 495 LA! l.
MACRO)-86
ASM-86 195 |8 L\
PLINK 86 PLUS 4495 25
QUELQ 68000 X-ASM 595 n9
January Specials
From Phoenix
PASM-86 195 135
K 195 135
PFANTASY PACK 1295 839
ISH 395 215
PFIX PLUS 395 245
PFORCE 395 25
PLINK 86 PLUS 395 5
PMAKER 125 95
PMATE 195 125
PRE-C 295 165
GRAPHICS
ESSENTIAL GRAPHICS 250 205
GSS GRAPHICS DEVELOPMENT
TOOLKIT 495 389
GSS KERNEL SYSTEM 495 389
(GSS METAFILE INTERPRETER 295 239
GSS PLOTTING SYSTEM 495 389
HALO—ONE LANGUAGE 300 209
HALO —FIVE MICROSOFT
LANGUAGES 595 415
METAWINDOWS 185 115
METAWINDOWS PLUS 235 189
METAFONTS 80 70
METAFONTS PLUS 235 189

¢ Huge inventory
¢ Immediate shipment

LIST OURS
C UTILITY LIBRARIES
ASYNC MANAGER 176 135
BASICC 175 129
C ESSENTIALS 100 85
C FOOD SMORGASBORD 150 94
W/SOURCE 300 188
C TOOLS PLUS 175 135
ENTELEKON COMBO PACKAGE 200 169
C FUNCTIONS LIBRARY 130 109
C WINDOWS 130 109
SUPERFONTS FOR C 50 43
ESSENTIAL C UTILITY LIBRARY 185 135
ESSENTIAL COMM LIBRARY 185 135
W/BREAKOUT DEBUGGER 250 195
GREENLEAF FUNCTIONS 185 135
GREENLEAF CO) 185 135
THE HAMMER 195 175
MULTIC 149 135
PFORCE 395 245
TIMESLICER 295 265
TOPVIEW TOOLBASKET 250 189
SLREEI\ l)l%l’l AY. WINDOWS
C WORTH 295 269
LURSES 125 94
W/SOURCE 250 184
FLASH UP WINDOWS 75 68
MICROSOFT WINDOWS
DEVELOPMENT SYSTEM 500 329
ON-LINE HELP 149 109
PANEL 295 224
SCREENPLAY (LATTICE) 150 135
SOFTSCREEN HELP 195 175
VIEW MANAGER 215 19
VITAMIN C 150 135
VC SCREEN 9 84
WINDOWS FOR C 195 145
WINDOWS FOR DATA 295 250
ZVIEW 245 189
FILE MANAGEMENT
BTRIEVE 245 195
XTRIEVE 245 195
W/REPORT GENERATION 390 315
BTRIEVEN 595 465
XTRIEVEN 595 165
W/REPORT GENERATION 940 750
TREE 395 329
RTREE 295 265
CQL 395 329
DBC I 250 189
W/SOURCE 500 379
DB VISTA 195 155
W/SOURCE 495" 425
DB QUERY 195 155
WSOURCE 495 425
FABS 150 129
FABS PLUS 195 169
INFORMIX 795 639
INFORMIX 4GL 995 799
INFORMIX SQL 795 639
PHACT 295 265

PASCAL COMPILERS
MICROSOFT PASCAL

LIST OURS

® Special orders
® 30-day money-back guarantee

300 189
PASCAL 2 395 355
TURBOQ PASCAL 100 69
OTHER BORLAND
PRODUCTS CALL CALL
TOOLS FOR TURBO PASCAL
ALICE 95 68
FIRSTIME 75 59
FLASH UP WINDOWS 75 68
HALO 300 209
SCREENPLAY 100 89
SCREEN SCULPTOR 125 94
T-DEBUG PLUS 60 50
TURBO EXTENDS 85 65
TURBO PASCAL ASYNC MGR 100 84
TURBO PROFESSIONAL 70 19
TURBO POWER TOOLS PLUS 100 13
TURBO WINDOWS 80 65
NEW Products
SﬂlASWUNK—-Lamkm &vdopnm package
and debugger. Upwmly cmp.nhle with
Microsoft’s Macro
List $495 Ours CALL
LATTICE C— Version 3.2— Features full support
Microsoft Windows nchﬁu “Far,” “Near,”
and “Pascal” key words.
List $500 Ours $280
PASCAL 2— optimized Pascal compider,
with source level profiler.
List §395 Ours 8355
PPORCE+ + — Huge “m tk'ztd
Lm ms Ours CALL
RUN/C PROFESSIONAL — Version 1,1 —Now
compatible with Microsoft 4.0! Laadable ibranes
advanced
List $250 Ours $169

TIMBSUCER—MM
Supporting concurrent tasks

mmmmmmmcm
Ours $265

LIST OURS

SORT UTILITIES
AUTOSORT 150 129
M/SORT 155 139
OPT-TECH SORT 149 115
MAKE. LINT. PROFI} TILITIES
C CROSS REFERENCE RATOR 50
LMK 195 145
POLYMAKE 99 (i

OTHER POLYTRON

PRODUCTS CALL CALL
PMAKER 125 95
PFINISH 395 215

THE PROFILER 125 91
PCLINT 139 105
PRE-C 295 165
TEXT MANAGEMENT UTILITIES 120 91
DEBUGGERS

ADVANCED TRACE 86 175 139
BREAKOUT 125 9
CODESMITH 86 145 108
CSPRITE 175 138
CI PROBE 75 59
CSD SOURCE DEBUGGER 75 59
PERISCOPE | 205 249
PERISCOPE It 145 109
PERISCOPE 1I-X 115 85
PFIX 86 PLUS 39 213
XVIEW 86 60 1

Featured Product
of the Month

Terms and Policies

® We honor MC, VISA, AMERICAN EXPRESS
No on credit card or C. O, D, Prepayment b
sales tax. and handling $3.00 per item, sent

check. New York State residents add applicable
ground. Rush service available, prevailing rates.

4 l‘mm:mmsl':mdsewﬂlmchmyammnamallyadvemwd pncefonhepmdxwtshstedmdusad

® Mention this ad w

'Prresmd?olmcssuheﬁlo vmhnnnotxe

© Corporate and Dealer inquines

e Y

1-800-445-7899 1,y 1-800-642.6471

Inquiry 209

memory file merging, complex

overlay structures and automatic overlay reloading,

LIST $495 Totro Special $419
EDITORS
BRIEF 195 CALL

_VUE 75 59

W/SOURCE 250 195

EDIX 195 155
EMACS 295 265
EPSILON 195 159
FIRSTIME (C) 295 229
KEDIT 125 105
LSE 125 95
PMATE 195 123
PCNVi 149 129
SPF/PC 195 119
VEDIT 150 109
VEDIT PLUS 225 119

Programmer’s Paradise

487 E. Main Street, Mt. Kisco, NY 10549

914-332-4548

Programmer

BASIC
BETTERBASIC
SUMMIT ADD (NS
BETTER TOOLS
FINALLY
MICROSOFT QUICKBASIC
PROFESSIONAL BASIC
8087 MATH SUPPORT
PANEL-BASIC
RM/BASIC
TRUE BASIC

199 139
CALL CALL
!

95 9
9 89
99 75
9 75
50 45
145 115
b(X) 179
105

OTHER PRODUCTS AVAILABLE TO TH!: BASIL

PROGRAMMER

INCLUDE MULTIHALO,

BTRIEVE, GSS GRAPHICS, SCREEN SCULPTOR,

STRUBAS, 87 BASIC.

COBOL COMPILERS UTILITIES
MICROSOFT COBOL
MICROSOFT CO};?L TOOLS

RM/COBOL 8X
VISUAL COBOL (MBP)

FORTRAN UTILITIES
ACSF?Mbs SERIES

FOR-WINDS
FORLIB-PLUS
GRAFMATICS OR PLOTMATICS
GRAFMATICS AND PLOTMATILS
FORTRANSCIENT

SUBROUTINES
POLYFORTRAN TOOLS 1
STRINGS AND THINGS

ALSO AVAILABLE TO THE FORTRAN
EL, MULTIHAL() BTRIEVE,
ESSENTIAL GRAPHICS. FLASH UP WINDOWS,

PROGRAMMER: PAN
GSS GRAPHICS, OPT-TECH SORT.

PROLOG
ARITY PROLOG (STANDARD)
ADDIT. ARITY PRODUCTS
CHALCEDONY PROLOG
TURBO PROLOG
LISP, OTHER Al, CALL FOR
INFORMATION, PRICING,
AVAILABILITY.

TRANSLATORS/BRIDGES
BASTOC (MBASIC)
C TO DBASE
DBCII
W/SOURCE
X

D
FORTRIX
R:BRIDGE

Prndise

JANUARY

1987 - BYTE

00 445
350 205
195 139
175 LAl l

149
995 785
175 155
950 639
1250 895
1150 1015
495 419
250 225
90 78
70 54
135 119
240 219
295 249
179 N3
54

95 59
CALL CALL
100 89

100

59

79




Inquiry 333
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i Boost
CUrsor

speed.

Stop

Cursor
run-Ono

With ali the recent hoopla over performance,
it's ironic that two of the PC's ergonomic
deficiencies have been overlooked — its slow
cursor, and the tendency of the cursor to
remain in motion (run-on) after a cursor key
has been released. Finally, the solution —
Cruise Control™ from Revolution Software.

Cruise Control is a new productivity tool for
serious PC users. It boosts cursor speed,
typically by 3-5X. It eliminates annoying
cursor run-on. And it adds hands-free
cursor navigation to any application.

If you use 1-2-3, Symphony, dBASE, Reflex,
or Paradox, you need Cruise Control’s Anti-
Skid Braking. Here's what the leader of one
Lotus users group said about Cruise Control:

"Once I used it, | wanted it! Excellent idea.
Very practical. One of the best programs
ever sent to us for review!"’

If you use Word Perfect, MS-Word, Q&A,
Display Write, MultiMate, WordStar 2000,
Framework, PC-Write, or SideKick, you
need Cruise Control's Screen Runner, the
high-performance, adjustable-speed cursor.

Cruise Control's namesake feature takes the
drudgery out of paging through data base
records, long documents, and large
spreadsheets. It lets you repeat any key,
hands-free — at the speed of your choice.

And there's more. A Chronometer "types"
the time or date into your application at the
current cursor position. The keyboard-
controlled Screen Dimmer protects your
privacy. The programmable Auto-Dimmer
extends the life of your display screen.

Compatible with thousands of today’s
popular programs, including Lightning,
SuperKey, and Ready!. Uses only 3K RAM.
For DOS 2.0 or later. Not copy-protected.
No risk, 60-day money-back guarantee.

Cruise
Control

From now until 12/31/86:

Only $29.95.

Call now to order by credit
card (VISA/MC/AX):

201-366-4445

Or, mail $29.95 plus $3.50
shipping and handling to:

Revolution
Sofftware, Inc.

715 Route 10 East « Randolph, NJ 07869
Dept. 200]
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CIARCIA FEEDBACK

Media Master

Spectre Technologies

22458 Ventura Blvd., Suite E
Woodland Hills, CA 91364
(818) 716-1655

Uniform

MicroSolutions

125 South Fourth St.

DeKalb, IL 60115

(815) 756-3411
—Steve

The Speed of Light
Dear Steve,

I use the Home Run computer to turn
on lights when the computer detects move-
ment in the appropriate area of the house.
It takes about 2 seconds for the light to
go on once the sensor switches. Is there
any way to speed that up? I am halfway
down the stairs before the stairway light
comes on. I think descending into
darkness is kind of exciting, but my
wife. ..

Bruce Winter
Rochester, MN

You don't indicate whether you 're using
direct control or a BSR-type method, but
from the time period you describe, |
suspect that you have some version of
BSR-type controller. If this is the case,
much of the time is being lost in the data
transmission to the lamp control and vou
can do little to speed that up.

My approach to this problem would be
to reposition the sensors to allow them to
trigger earlier. If this is a problem because
of false triggering, then multiple sensors
and the requirement of two closures to ac-
tivate the light might be a solution.—Steve

Serial ADC
Dear Steve,

I would like to know if you are aware
of any books or articles dealing with
analog-to-digital converter (ADC) circuits
that interface via an RS-232C port. Most
of what I have run across seems to assume
that access to the computer bus is avail-
able. Since I am at the neophyte level
when it comes to hardware, I am reluc-
tant to hook anything to my NEC laptop
or my Sanyo desktop by way of the inter-
nals. They both have an RS-232C port that
seems handy and—if the ADC board is
well protected—less risky.

My dream board would interface via an
RS-232C port and have several DAC out-
puts and several ADC input channels.

David Fischer
Ann Arbor, MI

There have been many articles describ-
ing A/D conversion with serial interfac-
ing. Two such articles are

““DAC/UART Interface Circuits Aid Serial
Data Processing '’ by Wes Freeman, EDN
Magazine, February 3, 1983, pages 133-
143.

“‘Analog-to-Digital Conversion'’ by
Robert F Tinker, TERC Newsletter, Fall
1981.

—Steve

Finding DA As
Dear Steve:

In your *“Build the Touch-Tone Interac-
tive Message System” article in the March
1985 BYTE, you mention that registered
data-access arrangements (DAAs) are
available from various sources, including
the phone company.

Since you describe only the CHI810
from Cermetek, I'd very much appreciate
knowing the names and addresses of other
manufacturers who also sell DAAs.

Jim Groff
Morgan Hill, CA

In addition to Cermetek and the local
telephone company, you can purchase
DAAs from the following companies:

Glasgal Communications Inc.

207 Washington Street

Northvale, NJ 07647

(201) 768-8082

(714) 662-0252/6, Los Angeles office
(415) 838-7550, San Francisco office

Racal-Milgo

1601 North Harrison Pkwy.
Sunrise, FL 33323

(305) 475-160!

Racal-Vadic

1525 McCarthy Blvd.
Milpitas, CA 95035
(408) 946-2227

Burr-Brown Corp.
P.O. Box 11400
Tucson, AZ 85734
(602) 746-1111

A phone call to any modem manufac-
turer should give additional leads to
manufacturers of DAAs. All major stand-
alone modems contain this circuitry.
—Steve

Digital Sound Synthesis
Dear Steve,

I am a musician and I am interested in
the possibility of building a synthesizer to
interface with my Leading Edge PC. Have
you ever printed an article on building
such a project? If you haven’t, could you
clue me in to somewhere I could find in-
formation about digital sound synthesis?

continued
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THE
GREAT ESCAPE!

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

Artificial lllte"lﬂ‘(’ll('(‘ for business
has arrived in a revolutionary 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.

ARTIFICIAL INTELLIGE '\CL THAT MEANS BUSINESS.

1T1¢ ] l)'

mdbs is a registered trademark and Guru is a trademark of Micro Data Base Systems, Inc., PO. Box 248. Lafayette, IN, 47902 =—=———=
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800-VIDEO8B4 or

HARMONY COMPUTERS

2357 CONEY ISLAND AVE.. (Bet. Aves. T & U) BKLYN. NY 11223

800-441-1144 or

STARNX-10
$209.00 $935.00

718-627-1000

ASONIC 1080
$189.95
IBMPC (1) DRIVE

Brother HR 20

Brother 1509

Commrex 4201

Crizen 120D

Ciizen MSP 10

Ciizen MSP 15

Crizen MSP 20

Crizen MSP 25

Citizen Premier 35

Epson L X80 (Homewnter 10}
169

Epson LX86 219

“PRINTER SPECIALS"

Epson LOB0O
Epson LQ 1000
Epson FX 85
Epson 286
Epson EX800
Epson LQ2500
1BM Propnnter
IBM Propnnter XL
NEC 3550
NEC 8850
NEC P6

NEC P7
Okidata 182

Star LV 1210
Star SG 15
Star SD 10

509 I Owidata 192 +
709 § Okidala 193 Pius e
345 I Okidata 292 wiIN 3 1
479 | Okidata 293 wINTFC B
Panasonic KXP 1080 | Star SR 15
Panasonic KXP 1091 | SR 10_SR 15 Sheetfeed
Panasonic KXP 1092 Star SB 10
Panasonic KXP 3131 Star NB 15
Panasonic KXP 3151 Silver Reed E xp 550
Panasonic KXP 1592 Silver Reed Exp 800
zanasonl%KXP 1595 Toshiba 341

tar NX- 1 Toshi 1
Star $G-10C ﬁm?m

|Mm
AT Unenhanced 2349
AT Enhanced 1BM 30 Meg
Mode! #3398 8 MHZ 3999
{8M PC (1) Dnive 935

Everex Graphics Edge
Everex Edge

Everex Graphics Pacer
Intel 8087-3

intel B0B7-2

intel 80287-6

SEAGATE
Hara Dnves
20 Meq No Controller
10 Meg wicontrolier
20 Meg wicontroller
30 Meg w controller
30 Meg AT #4038
40 Meg AT #4051
Tandom 20 Meg
Hard Card

ATARI
130 XE
65 XE
Atan BO1 Printer
1050 Dnve
Atan Writer +
Atan 1027
Alar Modem 301
§20 ST Color System
520 STB & W Svstem

APPLE
2E Enhanced w 128K
Dnve

Mac 512K
Mac Plus

Apple Dnve w controlie*

MODEMS
Hayes 1200 ATAT
Hayes 12008 Nu Smartcom 640K 1-360K Dnve
Hayes 1200B w'Smartcom 2 640K 1-360K 1-20MB
32 Seagate Hard Dnve

MONITORS
Amaek 300 Green

Hayes 300
Hayes 2400
Hayes 24008 w/Smartcom
Hayes 2400B No Smaricom
Micromodem 2E
Promethias 1200 External
Promethias 1200 Internal
Everex Modem Internal
Hayes Smartcom 2

Princeton Max 12E

COMMODORE SR12
Commodore 128 Scan Doubler
1571 Dnve NEC Multisync
Goldstar AGB Color

Pnnceton HX12
Pnnceton HX12E

1670 Modem o
Commodore 64 COMPAQ
1541C Disk Drive C Portable 256K 2-360K

:%gcw""“ Compaq Drives
19024 Monitor Portable 256K 1-360K
MSP 1000 Printer 1:OMBIHan Cea0a
Star SG10C Deskpro 640K 1-360|

ar . 1-20MB Hard Seaqate

CIARCIA FEEDBACK

I have been unable to find any helpful in-
formation on the subject. It really irks me
to have a powerful computer with 640K
bytes of of memory and not be able to use
it for my music.
Paul Edson
Fairfax, VA

There hasn't been a Circuit Cellar proj-
ect that deals with your question. How-
ever, the June 1986 issue of BYTE dealt
with this subject in some detail.

There are various ways to connect a
computer to musical instruments (e.g.,
synthesizers). One of the fastest-growing
methods is the MIDI (musical instrument
digital interface), which was described in
that issue. If you want to build your own
synthesizer and interface a microcomputer
to it, you might consult the three books
listed below:

Musical Applications of Microprocessors,
2nd edition, Hal Chamberlin (Hayden
Book Co., 1985).

Intel 80287-8

289 Imagewriter 2 449
Cotor Monitor Goldstar RGB 299

—_— KAY
Commaodore Amiga 256K Kaypro PC 256K

00S Mouse Amiga Color
Momitor $1095 2 - Dnves Momtor

Leading Edge Model D 512K 2 Dr  Leading Edge Model D_30MB w
Monitor § 1109

Computer Music: Synthesis, Composi-

monitor § 1598

items reflect 4% cash check discount. For your protection we check
for stolen credit cards.
m.c. visa welcome. Shipping & Handling charge extra
Price and availability subject to change without notice.

To order:

(702) 827-3030

IBM is a registered trademark of
International Business Machines.

For IBM® PC's, XT's, AT's and other DOS machines. This is the one
you've heard so much about — with faster compile times than many COBOL
compilers costing hundreds of dollars more! It's based upon ANSI-74
standards. Now comes standard with source code programs demonstrating
full screen, cursor control, color, reverse video, etc., another program
shows how to even reprogram your keyboard and much more.

Don't let our mail order prices fool ya! This is a new improved
version of our best selling COBOL compiler previously offered at $300.00
a copy. Look at the December 1979 issue of Byte Magazine for one of our
first COBOL ads!

Other outstanding values at $39.95 are: Utah FORTRAN, Utah
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes-
sionals, students, and teachers in 40 countries.

COBOL

SINCE 1977

ELLIS COMPUTING™
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tion, and Performance, Charles Dodge
and Thomas A. Jerse (Schirmer Books,
1985).

Foundations of Computer Music, Curtis
Roads and John Strawn (Oxford Univer-
sity Press, 1985).

—Steve

Electronics 101
Dear Steve,

I would like to learn how to build com-
puters such as your SBI80, but I have no
electronics training. What books could 1
get about building computers and circuit
boards?

Also, how do you interface the Term-
Mite to the SBI80?

Mark DeCoste
Columbus AFB, MS

A good source of information on general
construction practices for electronics,
along with a wealth of other reference in-
formation on electronics, is the ARRL
Handbook for the Radio Amateur. This
resource is available from the American
Radio Relay League, Newington, CT
0611l. Good home-study electronics
courses are also available from McGraw-
Hill and Heathkit.

You interface the Term-Mite to the SBISO
by connecting the serial interfaces of the
two boards with a cable described in the
manuals of both. You must also set the
communication parameters of the boards
to the same value. Finally, to make the
system fully functional you must connect
a keyboard and a video monitor to the
Term-Mite board.—Steve ®



From the creatorsof ASYST ™

ASYSTANT
Menu-driven software
designed exclusively for

scientific applications.

Fully integrated analysis,
graphics, and processing
functions operate directly
on large datasets.

Unique features give you
flexibility not found in most
menu-driven packages.

ASYSTANT + data acquisi-
tion provides real-time dis-

play, interactive control, and
continuous throughput to disk.

A single keystroke lets you
import data from spreadsheet
and other data file formats.

Data analysis, acquisition, and graphics
for your PC. Without programming.

Why settle for “business spreadsheets’ or shuf-
fling programs? With ASYSTANT Ready-to-Run
Scientific Software™ you get the analytical power
of ASYST (the leading programmable scientific
software)-1n a stand-alone, affordable menu-driven
package.

Easy to learn and use, whatever your computer
background, ASYSTANT is a fully integrated analy-
sis and graphics package. It provides an extensive set
of scientific functions, and flexible macro capabili-
ties, to help you tackle your toughest applications.

Optional data acquisition with ASYSTANT+.
Get all the features of the ASYSTANT package, plus
one-touch data acquisition, with ASYSTANT+.

No extensive prompt lists. No tedious set-up. Just
choose the “metaphor” of the collection instrument
you wish to simulate—such as XY or strip chart
recorder, data logger, or signal averager—and you’re
ready to go.
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Lets you interact visually

with your data. Just scroll,
select curve segments, and
watch your results appear.

On-line help is always
available by typing “?”.

Gives you more power
for the price than any other
software for the IBM PC.

Presentation-quality
scientific graphics easily
output to plotters.

Built-in functions designed for scientists. Both
packages include such features as FFT, smoothing,
integration, differentiation, curve fitting, statistics,
differential equations, and matrix and polynomial
operations. And all analysis functions are fully linked
to powerful graphics capabilities.

Free technical support. Take advantage of 60 days
of experienced technical support—cost free—to help
you design, set up, and fine-tune the perfect system.

30-Day No-Risk Offer.
CALL 1-800-348-0033

In New York state, (212) 702-3241.
Ask for technical literature.

Macmillan Software Co.

An affiliate of Macmillan Publishing Company
630 Third Avenue, New York, NY 10017

ASYSTANT Reacy-to-Run Scientific Software and ASYS Tare trademarks of Macmillan Software Co.
ASYSTand ASYSTANT were developed by Adaptable [aboratory Software, P.O. Box 18448, Rochester, NY 14618
.
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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 scries” large C
and D size formats are ideal for a wide
range of CAD applications, from
architectural clevations 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 serics. 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
trills 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.
Tix.: 846-81399.

*U.S. suggested retail price. Pncing subject to change
DM/PL & a trademark of Houston Instrument.

houston
instfrument

A Division of AMETEK
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BOOK REVIEWS

NUMERICAL RECIPES:
THE ART OF SCIENTIFIC
COMPUTING

William H. Press, Brian P.
Flannery, Saul A. Teukolsky,
and William T. Vetterling
Cambridge University Press
New York: 1986

ISBN 0-521-30811-9

818 pages, $39.50

65816/65802

ASSEMBLY LANGUAGE
PROGRAMMING
Michael Fischer
Osborne/McGraw-Hill
Berkeley, CA: 1986

ISBN 007-881235-6

684 pages, $19.95

PROGRAMMING THE _
65816 INCLUDING THE
6502, 65C02, AND 65802
David Eyes and Ron Lichry
Prentice Hall Press

New York: 1986

ISBN 0-89303-789-3

607 pages, $22.95

80386/80286

ASSEMBLY LANGUAGE
PROGRAMMING

William . Murray 11l and
Chris H. Pappas
Osborne/McGraw-Hill
Berkeley, CA: 1986

ISBN 007-881217-8

548 pages, $19.95

Numerical Recipes: The Art of Scientific Computing
Reviewed by Joseph Alper and Mark Bridger

A nyone who relies on scientific computing has, at one time
or another, needed mathematical procedures commonly
called “numerical methods.” These procedures range from find-
ing the inverse of a matrix to solving a set of first-order dif-
ferential equations or integrating some complicated function not
found in standard integral tables. Although some of the books
on numerical analysis provide listings of sample programs to
carry out these procedures, programmers often choose to write
their own routines or use one of the commercially available
packages of subroutines.

Organization

Both practices have their pitfalls. Unless you are an expert in
numerical analysis, the subroutines you write tend to have various
shortcomings. They may be inefficient, consuming a great deal

ILLUSTRATION BY TOM CENTOLA

| more computer time than is
necessary. They may be inac-
curate because of limitations in
the (finite) precision of the
machine or deficiencies in the
algorithms. The subroutines
| can even fail completely, and
| for a variety of reasons. They
may not take into account
those special cases for which
the general method does not
work, or they may be un-
stable—for example, two sets
of input data that differ in a
| seemingly insignificant way
can give rise to radically dif-
ferent “‘solutions.”

Numerical Recipes by
| William H. Press et al. ex-
plores these difficulties. For
each mathematical problem
treated in the book, such as the
solution of ordinary differen-
tial equations, the authors pre-
sent the various numerical
methods that have been devel-
oped to solve these problems.
They explain these methods in
enough detail so that you can
understand both how and why
the methods work and learn
how to choose which method
to use for a particular problem.
In addition, the authors give
their own evaluations and ad-
vice concerning the merits of
various competing methods.
They then provide both the
FORTRAN and Pascal code
for each of the subroutines discussed. Thus, although the routines
listed in the book can be copied and used as “‘black boxes,” the
authors have provided the information for intelligent choice as
well as possible modification. ’

Scope
Numerical Recipes is remarkably complete. In almost 700 pages
of text it covers linear algebraic equations, interpolation and ex-
trapolation, integration of functions, evaluation of functions,
special functions, random numbers, sorting, root finding, ex-
trema of functions, eigensystems, Fourier transform methods,
statistical analysis and modeling of data, and ordinary and par-
tial differential equations. It contains many more routines than
many commercial mathematics packages and so provides the user
with a great deal of flexibility for handling a variety of problems.
The emphasis is clearly on techniques used in the physical
sciences and mathematics.
Because the methods and programs in this book are designed
continued
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Inquiry 132 for End-Users.
Inquiry 133 for DEALERS ONLY.

Artificial Intelligence:
We have the most of the best.

ExperCommonlisp™ for Development

Le_Lisp™ for Portability

Experlisp” for Education

Prolog 11—The Real Thing

Expert System Shells
(ExperOPS 5°; ExperFads™)

Call us today.

Call toll-free 1-800-828-0113. In

California 1-800-826-6144. Or Write

ExperTelligence, Dept B,

559 San Ysidro Road, Santa Barbara,
CA 93108.

ExperTeligence, ExperLisp,
ExperOPS5, and ExperFacts are
registered trademarks of
ExperTelligence, Inc.
ExperOPSS5 was developed by
Science Applications International
Corp. ExperFacts was developed by
Mc-Systems. Macintosh is a trademark
licensed to Apple Computer, Inc.
ExperProlog I is a registered
trademark of ExperTelligence, Inc.
Prolog Il is a registered trademark of Inria
and ProloglA.
‘ The following are registered
trademarks: Le_Lisp (Inria and ACT),
thonzed  JBM-PC (IBM Corp.)
Value Added Reseller

ExperTelligence, Inc.
Choose Your Future.

¢ Eliminate Confusion
¢ Reduce Training Time S
¢ Increase Productivity =

Need Custom Keytops?
Call us at 602 634-7515

I{ooleon
CORPORATION

P. O. Box 201, Dept. BY,
Cornville, AZ 86325

. I r r rr | =
KEYTOPS—Kits to support most software, including:
I PC to 5251 $21.95 DisplayWrite 3
l PCto0 5520 $29.95 WordPerfect 4.1 $29.95

KEY EXPANDERS Touchdown™ key expanders eniarge small, critical
keys (Return. Shift, Backspace. etc.) on the IBM
I FULL KIT$21.95 ¢ ang Ipok-alikes to full-size, AT-slyle keys Full
MINI KIT $10.95 kit has 12 separate expanders Mini-Kit- Enter’ Ret.
. both shifts, backspace. All kits support LED where
Blac needed Must specify keyboard

Language conversions available' Send me FREE INFORMATION
Specify Keyboard Make/ Model,

Name

i
i
I Address
|
L

$21.95

Gray

HE; bty

City.St Zip

[] VISA MC # Exp

Visa or MC orders- 602 634-7515  Same Day Shipment « U S Postage Paid

----_—--_--—----
Inquiry 169 for End-Users.
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BOOK REVIEWS

to be used at the research level, the book is not elementary. To
understand it, you should be familiar with linear algebra and
intermediate or preferably advanced calculus. You’ll also need
a working knowledge of either FORTRAN or Pascal. In addi-
tion, although the authors assume no previous familiarity with
the methods they discuss, you'll find that a background
knowledge of numerical analysis and its applications will enable
you to read the book as it was meant to be read.

The authors’ aim is to get you to understand and appreciate
the “recipes” as much as they obviously do. Their comments
and advice about the merits and demerits of the various methods
are of particular value to the nonexpert who often must decide
between competing numerical algorithms. Their sense of humor,
which surfaces sporadically and unpredictably throughout the
text, is refreshing in a subject regarded by outsiders as a
necessary but tedious interruption of their primary concerns.
Even if you don’t have a particular problem in mind, it’s en-
joyable to browse through the book until your attention is caught
by some topic you'd heard about but never had the opportunity
to read up on: Gaussian quadrature, perhaps? Chebyshev ap-
proximation? or maybe fast Fourier transforms?

Some Opinions

We particularly liked the chapter on ordinary differential equa-
tions. The emphasis on systems as opposed to single equations
was especially useful, and the algorithms were very cleanly im-
plemented and explained. Although they devote a section to
predictor corrector methods, the authors “predict” that these
methods have had their day and that Runge-Kutta (for conve-
nience) or Bulirsch-Stoer (for precision) methods will dominate
in the future.

On the other hand, we felt that the material on spline inter-
polation was a bit incomplete—especially in view of the impor-
tance of splines and Bézier curves in computer graphics.

The only general complaint we have concerns the lack of a
detailed discussion of the use of FORTRAN double-precision
numbers to increase accuracy. Problems caused by round-off
error are covered in the introductory chapter and in the discus-
sion of the individual subroutines where these errors can arise.
However, double precision is used in only a few of the routines,
and little or no explanation is given about why it appears in those
and not in others. For scientists who use double precision in
all their programs just to be safe, some general guidelines for
deciding when double precision is necessary would be useful.

Supplementary Books and Disks
As a means of making the book even more useful, all of the
subroutines listed in the book are available both in FORTRAN
and in Pascal on 5%-inch double-sided, double-density floppy
disks ($19.95 each). They operate on DOS 2.0/3.0 on the IBM
PC, XT, AT, and compatible machines. In addition, the authors
have written two example books (one version in FORTRAN and
the other in Pascal, each $18.95) that contain a short driver pro-
gram for each of the subroutines listed in the text. Among these
examples are programs that use the random-number-generator
subroutines to evaluate pi (by comparing the area of a square
to that of its inscribed circle) and a program that solves the dif-
ferential equation whose solutions are the Bessel functions and
compares the numerical solutions found thereby with the values
of the Bessel functions calculated using an explicit routine from
another section in the book. These example programs are also
available on disks in both FORTRAN and Pascal versions.
Note that the FORTRAN routines are intended for FORTRAN
77 implementation and will work “as is” with the Microsoft
FORTRAN 77 or IBM Professional FORTRAN compilers (MS-
DOS). The Pascal is “plain vanilla” and will work “‘as is” with
continued
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- One of the neatest ideas I've seen . . . presentation graphics
Michael J. Miller INFOWORLD

right at your fingertips.”

"I you need a visual look at your data ru,rh/ now, Graph-in-the-Box
will fulfill your most impatient desires . . . amazingly well.”

Wlnn L. Rosch, PC MAGAZINI

Make graphs instantly in every appllca-
tion you own: Lotus" 1-2-3® Multiplan®
dBase? and WordStar® are just a few.

e HOW INSTANT

Now with
revolutionary
Graph-in-the-Box,
you can make
Granh, g graphs, in an
’.lr;gllc‘llrl]u‘vrr]lt P.::: lL:)l:.rlcnut}s‘:vnrv nstant, in y()ur

overany numbers spreadsheets,
databases,
word processors,
or programming
languages. Anywhere
there are numbers!
Graph-in-the-Box
makes graphs
and press ENTER 10 e instantly, from data

cm as a simple grapl
that appear on

your screen—while
you're still running
your original
program.

Two kcys waheup

Look how casily

and quickly

Now pass the cursor over any Graph-in-lhc—Box

text - and choose one of eleven alee Srrefe .
different finished graphs o '_""I“'s instant graphs
display or print. instantly.  in all your programs.
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HOWF ST CAN SﬂMI:THING CIIANGE THE WAY YOU THINK?

GRAPHS WORK:

X[ 1847 INSTANT PHOTOGRAPHS

“All this seems so simple that, as usual, we wonder
why it was not done before There is nothing like
this in the history of photography. ™

THE NEW YORK TIMLS

“\“\ cold

’] 60

Qver

HOW INSTANT
GRAPHS HELP:

Instant graphs give
instant insight and instant
analysis to all the work

you do. Butdon't take our e
word for it, listen to Person- ST — i
al Computing’s rave review:

Graph-in-the-Box Vgrsmn 1.2 |mmuhdlcly
*Graph-in-the-Box is a serious business | —— $97.60 Copy-protected

tool. With it, you can quickly turn a table tincludes 30-day Money-Back Guarantee).
of numbers into a graph, regardless of —_$147.60 Non-copy-protected

|
whether the numbers reside in a word I Upgrade to non-copy-protected version
processing file, spreadsheet, data base or available ($50).
any other application program. And you I Add $5.00 for shipping and handling.
can save and print the graph—all without (CT residents add 7.5% Sales Tax).
exiting your main application . . . But | Name S
watch out—the program is so much fun to Address S
work with that you might start graphing I
every set of numbers in sight.” State _ - Zp

Michael Antonoff | T

GET YOUR COPY IN AN INSTANT: | Amount B —
Visit your local dealer and try Graph-in-the- Payment - VISA = MC Cheek - Bank Draf
Box with your favorite application. Or order I Card Exp. Date —

direet from us and get our 30-Day Money-Back l CardNo.
Guarantee. Call now: NEW ENGLAND SOFTWARE
800_633_2252 . Ext. 7005 GREENWICH OFFICE PARK 3. GREENWICH, CT 06831 1y

Registered trademarhs Instant Graphs. Graph-in-the-Box, Lotus 1-2-3. Muluplan, dBase. WordStar, 1IBM PC, XT, AT, 3270, PC Converuble
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AT LAST: Professional
Typesetting Capability
For PC Users

With PCTEX"™ — the best-selling full
implementation of Professor Don Knuth’s
revolutionary typesetting program TgX.

FINEST Typeset Quality Printing From:

dot matrix laser phototypesetter
ayl cee Ain
00
1 @21 ... @G2p 2
= T . / e T dx
=1 ! : R ~00
aAm1 cee Amn

WIDEST Range Of Output Device Drivers:

e Epson FX, LQ e HP LaserJet*

e Toshiba e Apple LaserWriter

e Corona LP-300* e APS-5 phototypesetter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PCTEX (not copy protected) includes the following:
o QOur specially written PC TgX Manual, which en-
ables you to start using TEX right away.
e Customn “macro packages” that provide formats
for letters, manuals, technical documents, etc.

e The IATEX document preparation system, a full-
featured macro package for preparing articles,
books, reports, etc., and IATEX User’s Manual.

o AMS-TEX, developed by the Amer. Math. Society
for professional mathematical typesetting.

Site licenses, volume discounts, and interfaces to
PC Paintbrush, PC Palette, FancyFont and Fontrix
are also available.

PRICED FROM ONLY $249.00!

(Printer drivers and interfaces additional.)

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TgX, Inc.

20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853

This ad, with space for the photograph, produced by PC TEX.
Typeset on the Epson FX80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter.

TeEX is a trademark of the American Mathematical Society. Manufac-
turers’ product names are trademarks of individual manufacturers.
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Turbo Pascal. The routines are also available for the UCSD p-
System, for the Macintosh (Pascal), and on tape, for the DEC
VAX.

These supplements to the text are quite useful for anyone who
plans to use even a few of the subroutines. The example book
makes it clear how to incorporate the subroutines into your own
application program. We have tested a few of these examples,
and they work very well indeed.

In Sum

The authors are generous in their scholarship. They have gleaned
material from scores of texts as well as a number of recent papers,
which are included in the references at the end of each section.
While no text can compete in timeliness with the current
periodical literature, Numerical Recipes is an excellent introduc-
tion to contemporary numerical methods.

Joseph Alper is a professor of chemistry at the University of
Massachusetts (Boston, MA 02125). Mark Bridger is an associate
professor of mathematics at Northeastern University (Boston,
MA 02115).

65816/65802 Assembly Language Programming

and

Programming the 65816 Including the 6502, 65C02,
and 65802

Reviewed by Jesse D. Sheinwald

hen the Western Design Center in Mesa, Arizona,

developed the 16-bit version of the 6502, the 65816, and
its brother, the 65802, it was to take advantage of certain
strengths. Both the 65816 and the 65802 processors have the same
enhanced instruction set, additional addressing mode capabili-
ties, and code compatibility with the 6502 and 65C02. The dif-
ference between the 65816 and the 65802 is the address bus;
the 65802 has a 16-bit address bus that allows it to address 64K
bytes of memory, and the 65816 has a 24-bit bus that enables
it to address 16 megabytes of memory.

But since their introduction, there has been much specula-
tion and little hard information. These two books, 658/6/65802
Assembly Language Programming by Michael Fischer and Pro-
gramming the 65816 Including the 6502, 65C02, and 65802 by
David Eyes and Ron Lichty, rectify this situation and may well
become standard texts for learning how to use and program these
chips.

These books appear at a propitious time. Apple Computer
recently introduced the Apple IIGS, the first commercial micro-
computer with the 65816. (See Product Preview: “The Apple
IIGS” by Gregg Williams and Richard Grehan, October 1986
BYTE.) In addition, there is the increased availability of enhance-
ment boards that either contain a 65816/65802 or have provi-
sions for the 65816/65802 for use in the older Apple IIs. For
the adventurous, the microprocessor can be removed from any
6502-based machine and replaced with the pin-compatible 65802.

While the authors of both books did their program develop-
ment work with hardware-enhanced Apple Ile machines, these
books should not be construed as exclusively Apple-oriented.
With the exception of several example programs that use Apple
monitor calls, the information in these books can be used on
any machine that uses or will use a 65xx or 658xx series micro-
processor.

An Academic Text

An academic text by Michael Fischer, 65816/65802 Assembly

Language Programming functions like a reference encyclopedia,
continued



PIC AT 1800+

* 512K RAM Expands to 1MB
* 33% Faster Than IBM AT

* 1.2MB Floppy Drive

* 8/6 MHZ CPU 80286-8

* USA BIOS Fully Compatible
* Clock/Calendar W/Battery

* Hard Disk/Floppy Controller
e AT Style Keyboard

¢ 195 Watt Power Supply
® 48 Hour Burn in

¢ Full Documentation

Made in US.A.

Inquire about our Multi-User and Local
Area Networks including RS232,
Novell, Alloy and Xenix Systems.

VISA & MC WELCOME
QUANTITY DISCOUNTS AVAILABLE
PRICES SHOWN ARE CASH PRICES ONLY

10 Hughes St., Suite A-200
Irvine, CA 92718
(714) 768-8130

¢ Includes Setup Software ‘
¢ One Year Limited Warranty

Enhanced Keyboard Available

Seagate 20MB . .$529 PICCGA. ... .. .. .$99
Seagate 30MB . -$595 PIC Monographics $99
Seagate 40MB ... . 8699 AT Multifunction
Seagate 80MB $1099 Up to 2MB .$169
Toshiba 72MB . $1050 PIC AT/XT 2MB EMS ... . $125
PIC YOUR MONITORS ~ PIC YOUR PRINTERS
NEC Multisync . . $569 S (28 8, LI
PIC EGA $439 Epson FX 286 . .$539
Samsung TTL $99 Epson LQ 800 . .$579
PIC CGA . $309 Epson LQ 1000 $739
Epson EX800 new) $579
Toshiba 321 . 8525
Toshiba 341 .$757
PIC COMMUNICATIONS PIC XT TURBO SYSTEM I —
US Robotics 2400 EXT $209 1 Floppy, 640K, and Choice of: y
US Robotics 2400 INT $199 20MB, Mono $1195 |
US Robotics 1200 EXT $119 30MB $1295 |
Everex 1200 INT $128 20MB Color $1295

E————— PC INNOVATIONS —ee—

ESTABLISHED SINCE 1980

—PIC—
THE BEST!!

ALL ITEMS IN STOCK AVAILABLE FOR IMMEDIATE DELIVERY

PIC A COMPLETE BUSINESS SYSTEM AND SAVE

PIC AT 1800+ |
l

|
$995. |

|

| : -

10 & 12 MHZ Systems Available

PIC YOUR BOARDS
PIC EGA . . . .. 8209
.$310 Everex EGA ..$229

PIC YOUR DRIVES

Seagate ST225 . .

30MB Color $1395

FCC Approved

—
P i _
: ‘ it
ALL PRICES SUBJECT TO CHANGE f s o121
DUE TO LIMITED QUANTITIES, WE RESERVE |

THE RIGHT TO SUBSTITUTE EQUIVALENT ITEMS e

CORPORATE AND UNIVERSITY PO'S ACCEPTED

631 S. Main St.
Plymouth, MI 48170
(313) 451-0664
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IF YOU STILL

USE PAPER FORMS

TRY
FORMMANAGER IlI!
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MEET FORMMANAGER I11. It can help automate your
paper office. More than a data manager, FormManager 11
lets you generate forms and organize them easily. You simply
lay out your forms on the screen and fill in the data.
FormManager II can calculate the tax due, total amount or
even set up conditional calculations. More than 26
mathematical functions are included.

FormManager II can print on pre-printed forms or just print
on any plain paper. With a laser printer, you can even use
different fonts on the same page.

HERE ARE SOME HIGHLIGHTS:

¢ Generate or use dBase 11"V data files.

e Lay out forms on the screen with Forms Editor.

e Use the cursor keys to move from field to field.

o Fill in data easily with error checking.

e Print on preprinted forms.

e Print on any plain paper with lines and boxes.

e Sort, search and modify any data records easily.

® Do complex calculation or even conditional statements.

e Report writer summarizes all your records.

SPECIAL LIMITED TIME OFFER
ONLY $99

PrrrTrrr Ty TV T TV T TP TYYEY Y VY Y |
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Attention,MS FORTRAN, PASCAL, CProgrammers,
Forms Designer programming tool can save you time and
effort producing professional screen forms. Don’t struggle
with the formatted I/0 for screen data entry. Just use our
Forms Editor to lay out the forms and call our library
routines to do the job.

Comes with Forms Editor, runtime library, sample
programs and library source code for PASCAL and C.

Only $275.
To Order Call 408-262-1054

dBase I s a trademark of AshtonTate, Inc
FormMaunager and Forms Designer are trademarks of BIT Software, [nc

BIT Software, Inc.
P.O. Box 360619
Milpitas, CA 95035

BY TE ¢« JANUARY 1987

Inquiry 52

BOOK REVIEWS

containing five discernible categories. The chapter on assemblers
is outstanding—perhaps the best that I have seen in any book
on assembly language. Although the discussion is tailored to
assemblers for the Apple II series and the 65xx and 658xx
families of microprocessors, the basic information is applicable
to any microprocessor.

The book delves into the features of the new and basic ar-
chitecture, addressing modes, and mnemonic instructions of the
658xx series of microprocessors. As a direct descendant of the
6502, the architecture of the 65816/65802 is similar. The major
differences are that the registers have been expanded to 16 bits,
an additional data bank and program bank register exists, a dual
accumulator was added, and the status byte is enhanced. There
is a new emulation (or “E”) bit in the status byte. The intent
of the emulation of the 65816/65802 is to ensure backward com-
patibility with the considerable body of software that has been
written for the 6502. Unfortunately, Fischer glosses over the
powers and ramifications of using the 65816/65802 in emula-
tion mode. For a detailed understanding of the use of 6502 emula-
tion mode, the reader would have to refer to the relevant sec-
tions in the Eyes and Lichty book.

One of the major stumbling blocks in learning 6502 assembly
language (as well as one of the features that gives the chip its
power) is the abundance of addressing modes available to the
programmer. With eight new addressing modes, the 65816/65802
does not make the addressing problem any easier. Fischer ex-
plains the use of these new addressing modes within the con-
text of the op codes of the microprocessor. The examples are
thorough, but the illustrations used to describe these modes are
not; I found the explanations and graphics expressed better in
the Eyes and Lichty book. Addressing is often complex enough
that even experienced programmers need to review things when
they start working with an addressing mode that they are not
accustomed to using.

The obligatory listing of all the mnemonics that make up the
microprocessor is included. To the experienced 6502 program-
mer, most of these op codes will be old friends; however, there
are 36 new ones that give the 65816/65802 additional powers.
Each op code is listed with a description of what it does, how
it is used (often with an illustrative segment of code), and what
flags (if any) it will set upon execution. Where relevant, a table
of all permitted addressing modes that can be used with a given
op code is provided. The tables also give the format for all possi-
ble addressing modes, the hexadecimal version of each op code,
the number of machine cycles used by each op code in both 8-bit
and 16-bit formats, and the number of bytes of memory each
op code and address will use.

Discussions of program development include small functional
modules of 65816/65802 code: arithmetic operations, loops,
character-coded data, code conversion, sorting, and subroutines.
Fischer describes programming techniques that are glossed over
in less sophisticated books, such as defining and writing position-
independent code and using interrupts. By design, the 65816/
65802 excels in both these applications.

Fischer also concentrates on the value of structured program-
ming. Given an assembly language program of any complexity,
the author shows that structure pays off in ease of design, debug-
ging, documentation, and maintenance. The idea of structuring
your code may be common in Pascal or C, but few assembly
language books give it much importance. The author also ad-
vocates doing a flowchart of your program before writing any
code, suggesting that it should not be considered a lost art.
Debugging techniques for assembly language programs are also
included.

Extensive appendixes consist mostly of the manufacturer’s
specifications sheets for the 65816/65802 and 65C02 micropro-

continued



CAD — THE BEST
IS EVEN BETTER!

ProDesign Il — The Easy-to-Use CAD System. It's the NUMBER ONE CAD PACK-
AGE for under $1000. And it costs only $299. With over 25,000 satisfied users,
ProDesign ll outshines anything inits class. Itoutshines many packages costing
$2000 and more! ProDesign |l offers more features, more compatibility, and
superior ease-of-use.

But now, THE BEST IS EVEN BETTER!

Version 2.5 of ProDesign Il is now available. More than 50 additional features
have been added to ProDesign Il. Features such as Pattern Hatching, On-Screen
Menus, Geometric Calculations, Macros, Parallel Lines, Parallel Curves, en-
hanced Auto-Dimensioning, Block Arrays and Circular Arrays, to name a few.
Features that make ProDesign Il even more powerful. Features that make
ProDesign Il even sasier to use.

How much more does version 2.5 cost? None! The new ProDesign Il is still $299!
Where can you get it? See your local dealer, or contact us:

AMERICAN SMALL BUSINESS COMPUTERS
118 SOUTH MILL STREET
PRYOR, OK 74361
(918) 825-4844

Telex 9102400302
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When you want to talk computers...

HOME COMPUTERS.

MULTIFUNCTION CARDS.

PRINTERS.

Atari Computers

520ST Monochrome System......$619.00 ’
520ST Color System................... 789.00
1040ST Color System................. 999.00
800XL 64K Computer.................. 69.99 |
65XE 64K Computer.................... 89.99
130XE 132K Computer............... 129.00
| Atari Peripherals
1010 Cassette Drive..................... 49.99
1020 Color Printer........................ 29.99
1050 Disk Orive............cooovvvnnnn.. 129.00
835 300 Baud Modem.................. 2499
850 Atari Interface...................... 109.00
M301 300 Baud Modem............... 39.99
XM801 80-Column Printer........... 179.00
XMB804 ST Printer...................... 169.00
ICD PR Connection..................... 59.99

Commodore Computers

Commodore-64C 64K Computer..199.00
Commodore-64 64K Computer.....169.00
Commodore-64 Package System.479.00
Commodore-128 128K Computer.269.00
Commodore-128 Package System759.00
Amiga 1000 256K Computer....... 849.00

Commodore Peripherals

1530 Data Cassette...................... 34.99
1660 Commodore Modem............ 59.99
1670 Commodore Modem........... 139.00
1541 Disk Drive......................... 189.00
1541C Disk Drive....................... 199.00
1571 Disk Drive......................... 249.00
1802 Color Monitor..................... 189.00

1902 Color Monitor..................... 299.00
Amiga 1010 32" Ext. Drive........ 229.00
Amiga 1020 5%" Ext. Drive........ 199.00

Amiga 1080 RGB Monitor........... 269.00 |
C128 512K Expansion Board....... 179.00
PP! Parallel Printer Interface.......... 34.99
Xetec S/Graphix 8K...................... 69.99 |
Micro R&D MW350...................... 4499 |
MS/DOS SYSTEMS.
AT&T 6300.................... from $1699.00
Compaq......................... from $1699.00 |
Cordata....................... from $899.00 |
IBM-PC........................... from $1099.00
IBM-XT.............. from $1699.00
IBMAT.............oo from $2699.00 |
Leading Edge................... from $999.00
Sperry................ooooiii from $1299.00
Zenith....................... from $999.00 |

72

AST

Six Pak Plus PC/XT.............. $169.00
Six Pak Premium PC/XT......... 349.00
Advantage-AT 128K................. 339.00
Everex

EV-221 Evergraphics Mono.....139.00
EV-640 Edge Card.................. 259.00
Hercules

Color Card..............oooive 159.00
Graphics Card Plus................. 209.00

Fifth Generation

Logical Connection 256K....
IDEAssociates

IDE-5251 Local Emulator......... 579.00
Intel

Intel Above Boards....................... Call
8087, 80872, 80287, 802878........ Call
Paradise

.299.00

Modular Graphics Card........... 269.00
Quadram

Quad Ega+ Graphics Adapter339.00
Silver Quadboard..................... 239.00
Expanded Quadboard............. 119.00
VIDEO 7

EGA Deluxe......................... .389.00
Zuckerboard

Color Card w/Parallel................ 89.99
Monochrome Card w/Parallel.....99.99
576K Memory Card................... 59.99

Allied Technology

Apple Half-Heights..................... 109.00
CMS

Drive Plus 20MB intemal Card....399.00
Everex

Stream 20 20MB Tape-Backup....669.00
Genie Technology

210 H 10 + 10 subsystem....... 1749.00
Indus

Atari GT Disk Drive.................... 199.00
Commodore GT Disk Drive......... 199.00
lomega

A220H 20 +20 Bernoulli Box.....2499.00
Irwin

110 D 10MB Tape backup.......... 369.00
Mountain Computer

Drive Card 20MB Internal Card...659.00
Racore Jr. Enhancements

Jr. Expansion Chassis w/DMA.....319.00
Seagate

ST-225 2OMB w/Controller........... 399.00

Canon |
LBP-8A1 Laser, 8 Page/Min.....$1899.00 |
Citizen |
MSP-10 160 cps, 80-Column....... 319.00 |
MSP-15 160 cps, 132-Column.....419.00
MSP-20 200 cps, 8K Buffer......... 349.00 |
MSP-25 200 cps, 132-Column.....539. 00 |
Premier 35 35 cps Daisywheel....499.00
C.ttoh

8510-SEP Epson/IBM 80-Column.....Call
310-SEP Epson/IBM 80-Column....... Call |
Cordata

The Desktop Printshop Laser.....2199.00
Diablo

Model 635 RO Daisywheel.......... 895.00
Epson

LX-86 120 cps, 3Wire Printhead.239.00
FX-85 160 cps, 80Column.............. Call
FX-286 160 cps, 132-Column........... Call
EX-800 300 cps, 80Column............ Call

LQ-800 180 cps, 24-Wire Printhead..Call
LQ-2500 324 cps, 24-Wire PrintheadCall
Juki

6500 50 cps Daisywheel................. Call
6100 10 cps Daisywheel................. Call
5510C Color Dot Matrix.................. Call
NEC

P5. P6, P7 Pinwriter Series............. Call
3550 35 cps Spinwriter............... 779.00
8850 55 cps Spinwriter............ $1099.00
Okidata

ML-182 120 cps, 80-Column........ 219.00
ML-192 160 cps, 80-Column........ 319.00
ML-193+ 200 cps, 132-Column....... Call

ML-292 200 cps, 80-Column............ Call
ML-293 200 cps, 132Column.......... Call
Panasonic

KX-1080i 120 cps, 80-Column...... 219.00
KX-1092 180 cps, 7K Buffer........ 339.00
KX-1592 180 cps, 132-Column.....439.00
Star Micronics

LV-1210 120 cps, 80-Column....... 189.00 |
SG-10C 120 cps, C64 Interface...
NX-10 120 cps, 80-Column......... 219.00
SG-15 120 ¢ps, 132-Column........ 379.00
Texas Instrument ‘
TI-855 150 cps, 80-Column......... 599.00
Ti865 150 cps, 132-Column........ 749.00
Toshiba

P321 216 cps, 24-Pin Printhead...479.00
P341 216 cps, 24-Pin Printhead...589.00
P351 288 cps, 24-Pin Printhead.1049.00

B.MOE

COMPUTER MAIL ORDER
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......... When you want to talk price.
pcToo © M o' |

| Amdek |
Video 310A Amber TTL............ $149.00 |
Video 410A Amber TTL.............. 159.00 |
Color 722 RGB, CGA/EGA.......... 499.00
Magnavox
8CM515 RGB Monitor-80............ 289.00 ’
7BM623 PC Monitor80................ 99.99
NEC |
12" TTL Green or Amber........... 129.00
JC-1401P3A MultiSync............. In Stock
Princeton Graphics [
MAX-12 12" Amber TTL............. 169.00
HX-12 12" Color RGB............... 429.00 |
HX-12E 12"RGB/EGA................. 499.00
Quadram [
8460 Quadchrome Enhanced......499.00 |
Taxan |
640 12” Hi-Res RGB.................. 529.00
Teknika

MdJ-22 13" RGB/Comp. Hi-Res....279.00
Zenith

ZVM-1230 12" Green Composite...99.99 |
ZVM-1330 13" Color/RGB........... 459.00

Anchor
| 6480 C64/128 1200 Baud.......... $119.00
Omega 80 Amiga....................... 129.00 |

VM520 ST520/1040 1200 Baud...139.
Expressi PC-1200 Half Card........ 149.00
Everex

Evercom 1200 Baud internal....... 129.00
Hayes

Smartmodem 300 External.......... 139.00
Smartmodem 1200B Internal....... 359.00
Smartmodem 2400B Internal....... 539.00
Practical Peripherals

Practical Modem 1200 External...169.00

Quadram .
Quadmodem Il 1200 Baud.......... 299.00
Supra |
MPP-1064 AD/AA C64.................. 69.99
1200AT 1200 Baud Afari............. 149.00 |

Maxell

MD-1 SS/DD 8Va™ ..., $9.99 |
MD-2 DS/DD 5Y".........cc..oooooo... 12.99
MD-2HD Hi-Density 5%a".............. 24.99
Verbatim

VE-1 SS/DD 5%". ..o 7.99

Ansa

Paradox...............cccoocccciiii . $459.00
Ashton-Tate

dBase W+ ................................ 429.00
Framework I.............................. 429.00
Borland

Reflex ... 99.99
Lightening/Word Wizard................ 99.99
Central Point Software

Copy WPC.........ooooiii 24.99
PC Option Board......................... 84.99
5th Generation
Fastback....................ccccooeiiiii. 89.99
Funk Software

Sideways ... 44 .99
IMSI

Optimouse w/Dr. Halo................. 119.00
IUS-Sorcim

General Ledger.......................... 299.00
Supercalc IV............................. 319.00
Super Project Plus...................... 299.00
Lifetree

Volkswriter l.............................. 159.00
Lotus

Lotus 1-23..........ccccoeveii 329.00
Symphony .........coccooiiiiiii 439.00
Meca

Managing Your Money................ 119.00
MicroPro

Wordstar 2000 Plus.................... 299.00
Wordstar Prof. w/GL Demo......... 189.00
Microrim

R:Base System 5....................... 339.00
MicroSoft

MicroSoft Word 3.0..................... 289.00
MicroSoft Mouse........................ 129.00
Microstuf

Crosstalk XVI...........cccooci . 89.99
Remote...........oooooeiiiiiii, 89.99
Muitimate Intemational

Multimate 3.3............................. 269.00
Multimate Advantage.................. 319.00
Advantage Keyboard................... 279.00
Norton Software

Norton Ulttilities 3.1....................... 49.99
Software Publishing Group

PFS: Professional Write.............. 129.00
PFS: Professional File................. 159.00
Clickart Personal Publisher.......... 129.00

The Software Group
Enable....................co 369.00

in the U.S.A. and in Canada

PC-XT Compatible \

360K Floppy Drive
256K RAM exp. $499
to 640K
| C M Only! |
- Epson

(Free Tractor) ‘
Homewriter-10 Limited Time)
Dot Matrix Printer

(wipurchase of PIC) $99 ‘

| wiController

C M Only! ’
\
|

U.S. Robotics

1200 Baud |

Iinternal Moiem_$ 1 *1_9_‘|
C M Only! |

Multitech

13" Color

*149

Composite Monitor

|
I C M Only! ]

Satellite Systems
Word Perfect

|
Word Processor $g0*9_‘|

C M Only!

$379

CcMmS
20 MB Internal
Hard Drive

|
|
[

‘ Monochrome Monitor

C M Only!

Atari 520ST
*619

512K Computer
with Atari 12”

C 'M—Only!
Commodore
Amiga 1000 512K ‘
$1199

Computer w/Amiga
1080 RGB Monitor

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

Outside the U.S.A. call 717-327-9575 Telex 5106017898
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283
CMO. 477 East Third Street, Dept. A101, Williamsport, PA 17701

ALL MAJOR CREDIT CARDS ACCEPTED.

POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks
to clear. For faster delivery use your credit card or send cashier’s check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A.
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced
or repaired at our discretion within the terms and limits of the manufacturer’s warranty. We cannot guarantee compatibility. All sales are final and returned shipments
are subject to a restocking fee.
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For Programming Professionals: |

‘an expanding family of
compatible, high-performance,
Forth-83 Standard compilers

for microcomputers

For Development:
Interactive Forth-83 Interpreter/Compilers

* 16-bit and 32-bit implementations

» Full screen editor and assembler

« Uses standard operating system files

« 400 page manual written in ptain English

« Options include software floating point, arithmetic

i coprocessor support, symbolic debugger, native code

| compilers, and graphics support |

For Applications: Forth-83 Metacompiler

¢ Unique table-driven muiti-pass Forth compiler

s Compiles compact ROMable or disk-based applications

e Excellent error handling

o Produces headerless code, compiles from intermediate
states, and performs conditional compilation

« Cross-compiles to 8080, Z-80, 8086, 68000, 6502, 8051,
8096, 1802, and 6303

[ No license fee or royalty for compiled applications

| For Speed: CForth Application Compiler |

| « Translates “high-level” Forth into in-line, optimized
machine code
| e Can generate ROMable code

Support Services for registered users: |

!« Technical Assistance Hotline |
e Periodic newsletters and low-cost updates
s Bulletin Board System

| Call or write for detailed product information [
| and prices. Consulting and Educational Services |
available by special arrangement. |

[ 4
1 Laboratory Microsystems Incorporated
Post Office Box 10430, Marina del Rey, CA 90295 l
Phone credit card orders to: (213) 306-7412
|

| Overseas Distributors.
Germany: Forth-Systeme Angelika Flesch. Titisee-Neustadt, 7651-1665
UK System Science Ltd., London, 01-248 0362

' France: Micro-Sigma S.A.R.L., Paris, (1) 42.65.95.16

|
|
Japan: Southern Pacific Ltd., Yckohama, 045-314.9514 l

Australia: Wave-onic Associates, Wilson, W.A,, (09) 4512946
L _ )
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BOOK REVIEWS

cessors and most of their support chips. This information will
interest the hardware designer, but the software designer can also
gain some insight by skimming through a microprocessor’s data
sheet. Comparative charts of instructions and address modes for
the 658xx/65xx family and the 68xx/68xxx family of micropro-
cessors are included. Historically, these two families have a com-
mon ancestor in the 6800, and much of the knowledge and skills
gained with one family is useful with the other.

While this book served a good purpose, the Eyes and Lichty
review that follows provides a solid comparison because it is
different both in style and purpose.

An Introductory and Explanatory Book

David Eyes and Ron Lichty have written a substantial book on
assembly language programming for the 658xx/65xx family.
While the technical content of Programming the 65816 Including
the 6502, 65C02, and 65802 is almost identical to that of
Fischer's book, I will focus on the principal differences between
the two approaches.

First, the foreword of this book was written by the designer
of the 65C02, 65802, and 65816 chips, William D. Mensch Jr.,
the founder of the Western Design Center in Mesa, Arizona.
In the foreword, he acknowledges that coauthor Eyes originally
suggested the 6502/65C02 emulation capabilities for the 65816/
65802. Mensch also mentions an upcoming chip called the
65832. This next-generation processor will have 32-bit floating-
point operations and will be plug-compatible with the 65816 and
software-compatible with the 65C02 and 65816. Although author
Fischer also mentions this chip in his book, he erroneously refers
to the 65832 as a coprocessor for the 65816.

Two chapters review the architecture and instructions of the
6502/65C02 microprocessors. This enables the experienced
6502/65C02 programmer to get a new footing into the world
of the 65802/65816 and gives the novice programmer a feel for
the history and lineage of the new 16-bit chips. In addition, for
code-comparison purposes, several example listings that are
given first in 6502/65C02 code are followed by the identical
problem executed in 65816 code. These examples illustrate the
additional power and efficiency of the newer microprocessor over
the old in terms of reduced number of machine cycles and re-
duced amount of memory usage needed for the execution of
similar types of programs.

In addition to the information on the standard 65C02, Pro-
gramming the 65816 has a separate appendix that covers the
R65C02, which is the version of the 65C02 manufactured by
Rockwell International Corporation in Newport Beach, Califor-
nia. The R65C02 has several additional op codes that set reset
bits and branch on a set or reset bit. The code for these addi-
tional instructions controls completely different functions in the
658xx series. If these instructions are used, code written for the
R65C02 is unusable and not upwardly compatible with the
65816/65802.

The Comparison

Since both books refer to the Western Design Center’s notes on
the 65816/65802, their technical content is similar. Both cover
the same basic material: addressing, op codes, interrupts, and
so on. But Eyes and Lichty tend to be less didactic, and some
of their descriptions and explanations are clearer and more satis-
fying. (On the other hand, the encyclopedic nature of Fischer’s
book makes looking up a particular example or a specific in-
struction and its permitted addressing modes both faster and
easier.)

The books differ considerably in the programming examples
they offer. While both have sample segments of code for study
and application, the Eyes and Lichty book has some interesting

continued



Our Development Tools
(Generate A Lot of
Positive Feedback.

‘,-“/

" ,’

Jeffrey Zurkow, President of Avocet Systems

Avocet offers an entire line of low-cost
microprocessor development tools.

[ Target Microprocessor
| Families Supported

1802/1805 68000/68010 COP400
I 6502/65C02 68020 HD64180
6801/6301 8048/8041 NEC 7500
| 6804 8051  TMS-32010
6805/6305 8085 TMS-32020
6809 8096 Z8
68HC11 F8/3870 280
Host Operating Systems
CP/M DOS VAXUnix VAXVMS
AVMAC Macro
Assemblers
AVSIM Simulator/
Debuggers
Other Development
tools Call for full catalog

from $349

from $299

Microprocessor development

tools without the shock

of a big price tag.

The AVMAC family of assemblers from Avocet
lets you develop microprocessor code on your
personal computer or VAX. Avocet has been
developing PC software since before there were
PC'’s. Our products have been refined over sev-
eral generations giving you powerful and flexible
development tools. They work with your existing
operating system and text editor, so they're
easy Lo install and easy to use.

Do all of your development on
a single PC or VAX without
switching systems.

If your next project calls for a different micro-
processor, just call Avocet. There are Avocet
assemblers for most common microprocessor
families. So modifying your development system
is as easy as changing diskettes. Check the
chart —the assembler you need is probably there.

Call 1-800-448-8500.

Avocet Systems Inc., 120 Union St.

P.O. Box 490, Rockport, ME 04856  Inquiry 45

With Avocet, you’re wired into a
family of support products you
can trust.

Each assembler package includes the AVLINK
linker, AVLIB librarian, AVREF cross-reference
generator and other utilities. And Avocet also
offers you a host of other tools you need, such
as TRICE self-powered in-circuit emulators.
AVPROM programmers, text editors and the
AVSIM full-screen simulator/debugger. So the
PC on your desk can hold a workbench full of
development tools.

Try before you buy. And we’ll
ship in 48 hours or less.

You probably need your tools right away. And
that’s when you'll get them. When you order
from Avocet, we'l also send you a complete
demonstration kit for both our assembler
and our AVSIM simulator/debugger.

Try the demo for thirty days—if you aren’t
completely satisfied, we'll refund your purchase
price. less $35.00 for the demo disk. That's
yours to keep, which is a good deal by itself!
We're sure you'll find Avocet the best connec-
tion you've ever made.

AVOCET

SYSTEMS,

I N C.




SCSI ENGINES

thtlc Board/186™....

High Performance, Low Cost PC- DOS Engme
Boots IBM PC-DOS

E (not included)

-

® Three times the COMPUTING POWER of ® Only 5.75 x 7.75 inches, mounts
aPC directly to a 5-1/4" disk drive

@ Data and File Compatible with 1BMm PC, ® Power Requirement: +5VDC at 1.25A,
runs "MS-DOS generic” programs +19VDC at .05A; On board -~12V

\

® 8 MHz 80186 CPU, DMA, converter
Counter/Timers, 128/512K RAM z2ro ® SCSI/PLUS™ multi-master I/O
wait states, 16-128K EPROM expansion bus

® Mini/Micro Floppy Controller
(1-4 Drives, Single/Double Density,
1- sided, 40/80 track)

® 2 RS239C Senial Ports (50 -38,400
baud), 1 Centronics Printer Port

® Software Included:
@ PC-DOS compatible ROM-BIOS boots
DOS 2.x and 3.x
@ Hard Disk support

PROJECT BOARD/ 186" - adids 25
square inches of wire wrap
prototype area with buffered and
pre-decoded 80186 bus interface
for Little Board/186 - artwork kit for
integrators available
EXPANSION/186'™ - adds five key optlons to Littie Board/ 186

® 512K RAM  ® 8087 copwocessor @ Battery-backed Real Time Clock
& 2 RSQ39/429 sync/async serial ports @ I/Q expansion bus

LitticBoard™ . . ... ... $249

The Vlorld's Least Expensive CP/M Engine

@ 4 MHZz 280 CPU, 64K RAM, Z80A CTC,
4-39K ZPROM

@ Mini/Micro Floppy Controller
(1-4 Drives, Single/Double Density,
1-Q sided 40/80 track)

® © R$239C Seral Ports (75-9600 baud
& 75-38, 400 baud), 1 Centronics
Printer Port

® Power Requirement: +5VDC at 0.75A,;
+19VDC at 0.05A; On board -1gV
converter

® Only 5.75 x 7.75 inches, mounts
directly to a 5-1/4° disk drive

WATH
SCSI
o Project Board/80 BuUs

available for Little Board

o Comprehensive Software Included

SCSI/OP - permits connection of
off-the-shelf STD bus industrial I/O
interfaces (analog, digital, serfas,
display, power control, etc.)

DISTRIBUTORS
ARGENTINA: FACTORIAL, S. A, 41-00*8 TLX FINLAND: SYMMETRIC OY, 358-0-585-32¢,
29408 AUSTRALLA: ASP MICROCOMPLITERS, TLX 121394 FRANCE: EGAL PLUS, (1) 4502-
(613) 500-0628, TLX 36587 BELGRM: 1800, TLX 620893 GERMANY: IST
CENTRE ELECTRONIQUE LEMPEREUR, (041) ELEKTRONIK VERTRIEBS GmbH, 089/611
23-45-41, TLX 42621 BRAZIL: COMPULEADER 6151, TLX 5216650 ISRAEL: ALPHA

COMPUTADORES LTDA., (41) 262-1939, TLX
416132 CANADA: TRH-M, (604) 438-9012
DENMARK: DANBIT, (03) 66 20 20, TLX
43558 UK: AMBAR SYSTEMS LTD., 0296
35511, TLX 837427

ZCPRI™ & ZRDOS™, Echelon,

COMPUTERS,

TELEX 4940302

TERMINALS, LTD., (03) 49-16-95, TLX 341667
SPAIN: HARDWARE/SOFTWARE, 218-54-36,
TLX 50612 SWEDEN: AB AKTA, (08) 54-20-
20, TLX 13702 USA: CONTACT AMPRO
COMPUTERS INC,

1BM®, 1Bm Corp.; 80186™, Intel, Corp.; ZBOA®, Zilog, Inc.; CP/M®, Drgital Research,

Inc.: Turbo DOS*®, Software 2000, Inc

ZVI==3[]

INCORPORATED

L 67 East Evelyn Ave, * mountain View, CA 94041 ¢ (415) 962-0230
!

* FAX (415) 962-1042

J

76 BYTE * JANUARY (987

Inquiry 36

BOOK REVIEWS

code for programs of actual utility. Among these programs are
the 65816 assembly code for the Sieve of Eratosthenes bench-
mark and one of the first 65816 utility programs available,
DEBUGI6.

Which One?

Because experienced programmers enjoy the insights into pro-
gramming that individual authors are able to give to the same
theme, both books are appropriate for basic coverage of the chips.
But while they cover the same family of microprocessors, they
are philosophically and pedantically different. Fischer’s book
is the more staid of the two. He calmly goes through each in-
struction and address mode and then builds up to coding ex-
amples. The book is destined to become a standard reference
for the 65802/65816.

The Eyes and Lichty book covers the same technical infor-
mation as Fischer’s in a looser, more informal style. Do not mis-
understand; Programming the 65816 Including the 6502, 65C02,
and 65802 is thorough and nothing is glossed over or trivial-
ized. This book is the one that will be the introductory/explana-
tory text for the 65816/65802. It will introduce beginning pro-
grammers to this new series of microprocessors, and it will be
used by the existing legions of 6502/65C02 programmers to
bridge into the world of the 65816/65802.

Jesse D. Sheinwald (3965 Arthur Ave. N, Seaford, NY 11783)
is a freelance writer and engineer who uses computers for the
design and analysis of microwave circuits and systems.

80386/80286 Assembly Language Programming
Reviewed by John D. Unger

ppearances can be deceiving. From the title of the book,

I expected William H. Murray III and Chris H. Pappas’s
80386/80286 Assembly Language Programming to be an ad-
vanced text about the two newest microprocessors from Intel.
I was surprised when the introduction stated that the book was
a primer designed to teach assembly language to someone with
no prevnous experience. The authors state that their only assump-
tion is that the reader know a high-level language such as BASIC
or Pascal.

But the book progresses along at a fast pace that would be
tough reading for a beginner. On the other hand, 80386/80286
Assembly Language Programming contains a lot of elementary
information, and an experienced programmer would benefit most
from the final third of the book, where the authors discuss more
advanced topics and programming techniques centered on the
expanded instruction sets of the 80286 and 80386 micropro-
cessors and their companion coprocessor chips.

Errors and Misstatements

After some introductory material and 131 pages of describing
the complete 80286/80386 and 80287/80387 instruction sets, the
book proceeds to teach assembly language programming through
a series of progressively more complex example programs. Each
of these programs is introduced in a step-by-step manner, and
the assembly language source code programs are dissected and
carefully explained.

However, these sections of 80386/80286 Assembly Language
Programming suffer from the presence of errors and misstate-
ments that can confuse neophyte assembly language program-
mers and make experienced ones gnash their teeth. For exam-
ple, the program listed in the book as figure 5-5 on page 210
is supposed to demonstrate multiple-precision addition using
direct addressing. But instead it appears to be an error-ridden

continued
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version of the program listed correctly on page 212, which shows
multiple-precision addition using both a table and indexed ad-
dressing. Also, the last statement in the flowchart on page 213
that describes this source code says to move the contents of the
AX register into the variable MSBANS. However, the source
code listing on the facing page clearly shows the correct state-
ment: MOV MSBANS, DX to move the contents of the DX reg-
ister into MSBANS.

When discussing the use of the BIOS interrupts to control the
CRT screen on page 253, the assembly language listing and the
supporting text both state that the DX register should be loaded
with the lower right-hand row and column coordinates located
on the screen by MOVing the hexadecimal value 2479 into it.
This should be the decimal number 2479 or the hexadecimal
number 184F.

Instruction Sets Explained

The book’s strong point is in the way it presents the extended
instruction set of the 80286 and 80386 processors. Murray and
Pappas give example programs that gradually progress from
8088/8086 concepts into the 32-bit capability of the 80386. This
approach allows the reader to see how the newest Intel processors
expand on the instruction sets of their predecessors.

The final 100 pages of the book were the most useful ones
for me. These two chapters describe some of the more advanced
programming techniques, including special string-handling
operands, and how to use the 80287 and 80387 coprocessors
for calculations involving real numbers. The authors’ discussion
of the coprocessors is perhaps the best chapter in the book. I
felt that they were truly in their element in covering this sub-
ject. They give examples of how to use the built-in trig func-
tions of the 80387 and show how to develop a program that cal-
culates and plots a sine wave on the screen using high-resolution
monochrome graphics.

Source Code Listings

The program listings in the book are extremely useful because
they are in the form of complete, ready-to-run source code and
can be copied directly from the book, assembled, linked, and
run by the reader. Other books on this general subject frequent-
ly use source code fragments or, in the case of assembly lan-
guage, separate procedures as examples and do not include all
the “overhead™ or setup statements. Included with 80386/80286
Assembly Language Programming is an order form for a disk
containing the source code of all the listings in the book. Because
only the source code is included on the disk, you will need one
of the assemblers recommended by the authors to create ex-
ecutable programs—the IBM macro assembler, Microsoft’s
MASM assembler, or Speedware’s Turbo Editasm. A helpful
section in the appendix compares the three assemblers and shows
how to use them.

Not Enough Soon Enough

Murray and Pappas's 80386/80286 Assembly Language Program-
ming includes a wide spectrum of subject matter and levels of
ability ranging from a description of how to add two binary
numbers to graphing the output of a program that creates and
plots a square wave by summing the terms of a Fourier series.
The book tries to cover too much ground in too short a time
and with too few pages. However, the advanced sections of the
book provide clear and useful examples of assembly language
code and demonstrate the powerful features of the 80286/80386
processors and 80287/80387 coprocessors. &

John D. Unger (PO. Box 95, Hamilton, VA 22068) is a geo-
physicist who uses computers to study the stucture of the earth’s
crust in earthquake-prone regions of the Eastern U.S.
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Exceptional expandabil-
ity lets you add as many as
four internal storage de-
vices. Place up to 10 Mega-
bytes of high-speed 32-bit
RAM on the system memory
board without using an expansion slot;
14 Megabytes of RAM using only two.
Or configure it using the COMPAQ
Enhanced Color Graphics Board
with built-in lightpen interface taking
up a single slot. This leaves four ex-
pansion slots that are compatible with
industry-standard expansion boards.
So you can communicate with main-
frames, in a network, or in a multi-
user environment.

Built to higher standards,
with “more’” standards

We build more into the COMPAQ
DESKPRO 386, with more care. We
have included interfaces for printers
and modems. We improved the

The most advanced personal computer

~- ——
\“ because it incorporates the most advances.

computer in the world

DESKPRO 386TM is a trademark of COMPAQ Computer Corporation. 71986 COMPAQ Computer Corporation, all rights reserved

keyboard to help touch typists
avoid mistakes and simplify com-
mon chores. We offer a color moni-
tor with enhanced color graphics.
And we offer a one-year limited
warranty. These are just a few rea-
sons why the COMPAQ DESKPRO
386 is the unparalleled value for
demanding users.

History in the making

COMPAQ’ reached the Fortune 500
faster than any other company in
history by making computers that
work better. And even though
some companies may copy one or
two of our latest computer's fea-
tures, it will be years before they
copy them all. Such attention to
engineering detail is the reason why
COMPAQ Computers are recog-
nized as best in their classes by
industry experts and users alike.
For the Authorized Dealer near-
est you, or to obtain a brochure,
call 1-800-231-0900 and ask for
Operator 29. In Canada, call 416-
449-8741, Operator 29.

For engi-
neering and design
work, use a lightpen with the
built-in interface on the COMPAQ Enhanced
Color Graphics Board.

It simply works better.

comeaa
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Features

Ciarcia’s Circuit Cellar: STEVE CIARCIA KICKS OFF this month’s features with the conclusion of his GT180
Build the GT180 Color Graphics Board, color graphics board project, looking at the software that drives the graphics system.
Part 3: Software The first part of the article consists of an overview of the Hitachi HD63484 ACRTC
by Steve Ciarcia..................... 85  registers and commands. Then Steve introduces a high-level software tool—Borland
Intelligent Databases International’s Modula-2 with special SBI80/GTI80 graphics extensions. Turbo
by Christopher D. S. Moss............ 97 Modula-2 is a complete development environment, similar in use to Turbo Pascal.
An Introduction to Relaxation Methods Writing listing programs in common languages such as BASIC is very tedious and
by Gregg Williams ... ............... 111 repetitive because when you are ready to store the lists, you find that you have to write

, . . a whole new sequence of programs for every little database. Christopher D. S. Moss's
Programming Project: “Intelligent Databases” off lternative in logical-l databases, which yield
Look It Up Faster with Hashing elligent Databases™ offers an alternative in logical-language databases, which yie
by Jon C. Snader. .. ...\ 128 Pprogram efficiency while using a minimum of memory.

C Next. Gregg Williams introduces us to the relaxation method, a numeric technique
RegionMaker , that will come in handy to scientists and engineers whose work involves solving such
e L L RELEERLE M5 matters as systems of simultaneous equations, framework problems, and beam-
Programming Insight: deflection problems.

High-Performance Software Analysis Our January Programming Project, *‘Look It Up Faster with Hashing,” offers an
on the IBM PC explanation of a hashing function and its uses. Jon C. Snader provides a number of
by Byron Sheppard.................. 157 code examples to illustrate the implementation of such a function. )
Programming Insight: This month’s 68000 feature is devoted to RegionMaker. Howard Katz takes a look
Dynamic Memory Allocation at this Macintosh program for building a region from a graphics screen image.

by Antonio Fernandes ............... 169 If you count clock cycles and shuffle code to boost program performance, you’ll
Programming Insight: be interested in Byron Sheppard’s Programming Insight. **High-Performance Software
Testing Intrinsic Analysis on the IBM PC” describes a high-resolution timer that will allow you to
Random-Number Generators examine single instructions and accurately analyze your favorite speed-up techniques.
by Doan T. Modianos, Robert C. Scott, In his Programming Insight “*‘Dynamic Memory Allocation,” Antonio Fernandes
and Larry W. Cornwell ... .......... 175 discusses linked lists and the basic concepts you need to work with dynamic struc-
Data Structures in a Bit-Mapped tures in Apple II Pascal.

Text Editor “Testing Intrinsic Random-Number Generators,” another Programming Insight, takes - .
by Wilfred J. Hansen................ 183  as its subject a survey of the statistical characteristics and adequacy of several random-

number generators on microcomputers. The results, say the authors, show that all RND
functions are not created equal.

Finally, Wilfred J. Hansen, a system designer at Carnegie-Mellon University, ex-
plains how the university recently took on the task of displaying typographic-quality
text on the IBM RT PC.
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ZAP-A-PAL"

NEW FROM MICROWAY

| FastCACHE-286" I

| Runs the 80286 at8.5 or 11 MHz and the
80287 at 5, 6 or 11 MHz Includes 8
l kbytes of 55ns CACHE Works with more
PCsthan any other accelerator, including
Leading Edge Model D, Compag, and
Turbo motherboards. Includes 8088
‘ Reboot Switch, DCache and Diagno-
stics. From $449

e —,
DATA ACQUISITION and
REAL TIME TOOLS

DAL" - “Data Analysis Language.”

Unkelscope”™ - A real time data acquisk
tion, control and process software pkg.

87FFT and 87FFT-2

TransView Menu driven FFT Spectrum/
transfer analyzer . .. .. ........$250

RTOS - REAL TIME OPERATING SYSTEM
A multi-user, multi-tasking real time oper-
ating system Includes a configured ver
sion of Intel'siRMX-86, LINK-86, LOC-86,
LIB-86, OH-86 and the Microway
87DEBUG. Runs on the IBM-PC, XT, PC-
AT and COMPAQ ......$600

INTEL COMPILERS Available for RTOS
FORTRAN-86, PASCAL-86, PL/M-86.

A2D-160"
The Fastest 12 bit
A/D Converter

160,000 Samples per second

Pseudo Random Noise Generator/DAC
Optional signal conditioners

AFM-50 Programmable Low Pass
Filter Module

$225

[ J
Micro:s::
Kingston, Mass.
02364 USA
(617) 746-7341

Way
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ZAP-A-PAL"

At$395 the ZAP-A-PAL from Microway is
the lowest cost and most convenient PAL
programmer available to the PC owner.
ZAP-A-PAL is described in the January,
1987, issue of BYTE The Microway ver-
sion adds a number of important features
including automatic calibration, software
for many more PAL types and the ability
to blow security fuses. ZAP-A-PAL works
with virtually all 20 and 24 pin devices
from MM, Tiand NSC. It plugs intothe /O
channel of your PC or AT and includes a
removable PAL ZIF socket that plugs into
the back of your computer. The menu
driven software makes it possibie to
effortlessly read, write and copy PALs. It
accepts JEDEC files from any LOGIC
Compiler such as CUPL or ABLE and
comes with a copy of PALASM.

NUMBER !
SMASHER/ECM™

Triples the speed of your
PC, XT or compatible!

From

Accelerator
Plus

A Megabyte

for DOS ,

PC Magazine “Editor’s Choice”

287 Turbo™-10/12

~a L

287 Turbo runs the 80287
at 10 or 12 MHz in the IBM
PC AT, compatibles and the
new Compaq 386 with 100%
software compatibility.

10 MHz

=
va
-
-
o

PC Magazine “Editor’s Choice”

8087 SOFTWARE

IBM BASIC COMPILER........... $465
MICROSOFT QUICK BASIC ... .. $79
87BASIC COMPILER PATCH. .. .. $150
{IBM MACRO ASSEMBLER. .. ... $155
MS MACRO ASSEMBLER. ... ... $99
87MACRO/DEBUG. . ............. $200
MICROSOFT FORTRAN. ......... $209
RMFORTRAN.................... $399
LAHEY FORTRAN F77L.......... $477
MSor LATTICEC .............. .. CALL
STSC APLxPLUS/PC............ $450
STSC STATGRAPHICS ... ...... .. $675
SPSS/PCH+ ... $675
87 SFL Scientific Functions..... .. $250
PHOENIX PRODUCTS.. ......... CALL
FASTBREAK for 1-2-3 V1A ... ... .. 879
HOTLINK for1-2-3 V1A ........... $99
INTEL INBOARD 386 ............ CALL

The World Leader
in 8087 Support!

|

ALL (617) 746-7341 FOR OUR COMPLETE CATALOG

8087 UPGRADES

All MicroWay 8087s inciude a one year
warranty, complete Microway Test Pro-
gram and installation instructions.

80875 MHz . $114
For the IBM PC, XT and compatibles
8087-28 MHz. . .$149

For Wang, AT&T, DeskPro, NEC, Leading Edge

80287-35MHz. ... . . $179
For the IBM PC AT and 286 compatibles |

80287-66 MHz ... . $229
For 8 MHz AT compatibles
80287-8 8 MHz . . ....$259

For the 8 MHz 80286 accelerator cards
80287-10 10 MHz. ....$395
For the Ccmpaq 386

Call for prices on V20, V30,
64K, 128K and 256K RAM

287 TURBO-PLUS™
Speeds up your AT

Adjustable 80286 Clock 6-12 MHz
10 MHz 80287 Clock

Plus Full Hardware Reset.
Optional 830286-10

287TURBO-PLUS
With 80287 10 MHz........ ceeii....... %549
With 80287 12 MHz ... ..

.. $629

MicroWay Europe
32 High Street
Kingston-Upon-Thames
Surrey England KT1 1HL
Telephone: 01-541-5466
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Steve Ciarcia

Part 3: Software

Build the GTI80
Color Graphics Board

A look at the software that drives the graphics system

During the last two months,

we investigated the GT180's

graphics hardware design.

CRT basics, and the roles

of key chips: the ACRTC,

GMIC, GVAC, and palette

/A converter. This month, we’ll look at

the software that drives the graphics

system. We'll start with an overview of the

ACRTC registers and commands and then

introduce a high-level software tool—

Borland’s Modula-2 with SBI80/GTI80
graphics extensions.

Programming the ACRTC

The ACRTC is an extremely complex
device. containing three separate 16-bit
processors, more than 200 bytes of
registers, and 38 high-level commands.
The on-chip CPUs perform separate tasks:
timing control, display control, and draw-
ing. Each CPU includes specialized reg-
isters optimized for its specific task.

In typical operation, the timing control
registers establish the basic CRT timing.
Once you initialize them, you rarely
change them. The contents of the display
control registers specify the frame-buffer
scanning method, including hardware split
screen and window. You will periodical-
ly reprogram these registers to move or
resize splits and windows. Drawing com-
mands and parameters issued to the
ACRTC create an image on the screen.

A complete discussion of each of the
more than 200 ACRTC registers is beyond
the scope of this article. (This informa-
tion is contained in the Hitachi HD63484
User Manual.) Instead, we’ll highlight the
main command and control registers.

Like other chips that contain a large
number of registers, the ACRTC adopts an
indirect addressing mechanism that
reduces the number of address lines re-
quired to specify an individual register.
The ACRTC uses only one address line,

COPYRIGHT

RS (register select). instead of eight ad-
dress lines to access the more than 200
bytes of registers on-chip. Accessing a
particular ACRTC register is a two-step
process. First. write the register address
of interest into the address register
(RS=low). Then, read from or write to
the selected register (RS=high).

Reading the status register returns the
overall state of the ACRTC. Information
returned includes whether a command has
completed or a command error has oc-
curred. Also, to support the clipping and
hitting functions, an area-detection flag is
provided. This is set when a drawing
operation attempts to enter (hit) or leave
(clip) a programmer-defined area on the
screen. Another bit in the status register
indicates when an optional light pen has
been activated. (The GTI80 uses this bit
as a flag that indicates when vertical sync
is occurring.) Finally, 4 bits reflect the
state of the separate read and write first-
in/first-out registers that communicate
with the ACRTC drawing processor.

To speed drawing operations, separate
16-byte read and write FIFOs buffer com-
munication to and from the ACRTC draw-
ing processor. As mentioned above, the
status register allows you to determine the
FIFO's state. For the read FIFOQ, the status
register shows whether the FIFO is full
or not empty. For the write FIFO, the
status register shows whether the FIFO is
empty or not full. While the drawing pro-
cessor is a 16-bit CPU (and the ACRTC
has a 16-bit data bus), the SBI8O0 interface
is 8 bits wide. Consequently, commands,
parameters, and data are transferred in
high byte-low byte order.

Command Control Register

The lower 8 bits of the command control
register correspond exactly to the 8 bits
in the status register and are used to enable
or disable each status bit from generating

1987 STEVEN A. CIARCIA. ALL RIGHTS RESERVED,

an interrupt to the CPU. For instance, as
an alternative to polling, you could pro-
gram the system so that the FIFQ’s state
generates an interrupt, invoking the CPU
to read or write the appropriate FIFO.

Besides polling and interrupt-driven
transfer, the ACRTC can also request
direct memory access transfer. This is
ideal for high-speed reading and writing
of the frame buffer. In response to a data-
transfer command, the ACRTC will auto-
matically invoke DMA to move the data
between the frame buffer and main
memory. You can program the type of
DMA request as either burst or cycle steal
(correspondingly, you must program the
HD64180 DMA controller to be level- or
edge-sensitive).

You specify the number of colors the
ACRTC supports by programming the
number of bits per dot as either 1 (mono-
chrome). 2 (4 colors). 4 (16 colors), 8
(256 colors), or 16 (64K colors). In the
GT180, 4 bits per dot is specified.

Finally, 2 bits allow you to abort or
pause ACRTC command processing. An
abort stops command processing, clears
the FIFOs, and reinitializes the status
register. A pause simply stops command
processing without affecting the FIFOs or
status register. Paused commands can be
restarted later.

Operation Mode Register

The operation mode register determines

the ACRTC's overall operation mode and
continued

Steve Ciarcia (pronounced *'see-ARE-see-
ah’’) is an electronics engineer and com-
puter consultant with experience in pro-
cess control, digital design, nuclear in-
strumentation, and product development.
The author of several books on elec-
tronics, he can be reached at PO Box 582,
Glastonbury, CT 06033.
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The ACRITC alternates
frame-buffer accesses
between display and
drawing operations.
Thus, the GT180 can
perform drawing
operations at any time.

must be initialized before enabling the
display.

Both display and drawing operations
contend for access to the frame buffer. In
some older designs, the display operation
required full-time, top-priority access to
the frame buffer to meet CRT timing con-
straints. The resulting approaches for
drawing were either draw at any time,
overriding display accesses, or draw only
during retrace when the CRT is blanked.
Neither of these is very productive. In the
first one, the conflicting display/draw
operation causes the well-known screen
“flash™ effect; the second one results in
slow drawing since retrace time is only
about 25 percent of total display time.

The ACRTC has the ability to alternate
frame-buffer accesses between display and
drawing operations using a technique
called interleaving (see the text box
below). Thus, the GTI80 can perform
drawing operations at any time (during
display and retrace) without screen flash
occurring. When the ACRTC uses inter-
leaving, however, twice as many bits must
be pulled from the frame buffer each cycle
to keep up with the display timing of the
CRT. Calculation shows that to meet the

l he ACRTC’s interleaved design for

screen access provides consider-

] able advantages over a noninterleaved

access method. In the latter, drawing can

occur only during retrace time minus the

l time for DRAM refresh. Since display

time accounts for 68 percent of the total

time available, and DRAM refresh occurs

7 percent of the time, drawing time is

about 18 percent for a noninterleaved
design.

An interleaved design permits display

and drawing operations to alternate,

\ increasing drawing time by 34 percent

‘ (half the display time of a noninterleaved

8 BY TE * JANUARY 1987

Interleaved Access Mode

constraints of the CRT and use interleaved
mode requires pulling 64 bits from the
frame buffer each display cycle. Thus, we
program the ACRTC graphics address in-
crement mode (within the operation mode
register) as 4, meaning four 16-bit words,
or 64 bits.

The dynamic RAMs used for the frame
buffer need to be refreshed periodically.
The ACRTC includes an on-chip DRAM
refresh scheme that does the job. Once
enabled, the DRAMs are automatically
refreshed during horizontal retrace when
the CRT is blanked. Some of you might
suggest that the periodic scanning of the
frame buffer for CRT display eliminates
the need for specifically refreshing the
DRAMs. This is fine if the frame buffer
contains only one screen. In the case of
the GTI80, however, the frame buffer can
hold multiple screens, fonts, icons, efc.
Since only a portion of the frame buffer
is being displayed at one time, we need
to use the ACRTC refresh feature to
preserve the contents of the undisplayed
portion of the frame buffer.

Display Control Register

This register lets you enable, disable, or
blank each of the ACRTC's four logical
screen areas: the base, upper and lower
split screens, and the window. Only the
base screen must be defined (it can only
be enabled or blanked, not disabled).

Timing Control Registers

Thirty bytes of timing control registers
configure the on-chip timing control CPU
to generate the appropriate CRT timing—
particularly HSYNC and VSYNC fre-
quency and pulse width. These depend on
the specifications of the CRT being used
and must be appropriately initialized
before ACRTC display or drawing can
occur. Also, the timing control registers

system). This gives a total drawing time
of 52 percent—nearly three times faster ‘
than a noninterleaved display.

In fact, for computer-bound (not bus-
bound) instruction sequences, the relative
improvement of interleaved mode willbe |
higher than a factor of 3. This is due to l
the effect of idle drawing cycles—drawing
cycles that the ACRTC can’t use because |
it is performing an internal computation. |
In noninterleaved mode all idle drawing |
cycles are wasted: while in interleaved |
mode some idle cycles will overlap with
timeshared display cycles, reducing the
effective waste.

hold configuration information for the
split screens and window (see figure I).

Display Control RAM

Forty-eight bytes of registers referred to
as the display control RAM configure the
on-chip display control CPU to modify the
frame-buffer display address generation to
account for the split screens and window
(see figure 2). The split screens and win-
dow are specified in terms of physical
frame-buffer addresses.

Drawing

Of the three on-chip CPUs (timing, dis-
play, and drawing), the drawing processor
is most like a conventional CPU. Besides
containing some registers, the drawing
processor executes a sequence of user
commands that correspond to a program
on a conventional CPU. The drawing pro-
cessor is programmed via FIFOs, pro-
viding the same high-performance benefits
as a pipeline on a conventional CPU.

Register-Access Commands

Since communication with the drawing
processor is via FIFO, the drawing pro-
cessor provides a special set of commands
to allow the programmer to access the
drawing registers. Two distinct sets of
drawing registers are used: the drawing
parameter registers and the pattern RAM.
These registers modify and control the
way in which a drawing command is ex-
ecuted (see figure 3). Items programmed
by the drawing parameter registers include
colors, patterns, clipping area definition,
modify mode, and other parameters.

Data-Transfer Commands

These commands allow high-speed
reading, writing, clearing, and modifying
of the frame buffer. This is especially
useful for applications with digitizers or
scanners, devices that construct an image
as an actual bit map rather than as a se-
quence of drawing commands. Also, you
can implement your own drawing com-
mands using these data-transfer com-
mands as basic building blocks.

Drawing Commands

These commands cause the ACRTC to
automatically draw a number of common
figures (like lines, circles, arcs, and rect-
angles) and to perform operations like fill-
ing and painting. The commands provide
absolute and relative address versions.
Absolute versions specify an address (like
the endpoints of a line) as xy dis-
placements from an “origin" whose loca-
tion in the frame buffer is set with the
ORG command. Relative versions specify
addresses as an x,y displacement from a
“current pointer” location. You can
change the current pointer location with
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a MOVE command or as a result of a
previous drawing command (see figure 4).

High-f evel-Language Graphics

By using detailed knowledge of ACRTC
registers and commands, you can write an
assembly language program to initialize
the ACRTC and draw some figures. How-
ever, for more complex applications,

- -—

many programmers prefer to use a high-
level language, preferably with graphics
extensions available.

When 1 considered which popular,
high-performance, low-cost ianguage to
choose, Borland International’s Turbo
Pascal emerged as the best possibility. In
contacting Borland, I made two fortuitous
discoveries. First, an 8-bit version of a

Figure 1: Besides establishing basic
CRT timing, the timing control
registers partition the screen into the
upper, base, lower, and window
portions. The upper, lower, and base
screens are all background screens
that are overlapped by the foreground
window. The vertical specifications
(SPO, SPI, SP2, VWS, and VWW) are
in units of rasters, while horizontal
specifications (HWS, HWW) are in
units of display cycles. Usually, only
the base (covering the entire CRT
screen) need be defined.

Figure 2: The display control RAM s
registers associate each CRT screen
partition (upper, base, lower, and
window) with a physical location in the
Sframe buffer. In these examples, a 640
by 480 base screen is mapped into the
Sframe buffer using two different
memory-width values. (The memory-
width parameter tells the ACRTC how
many pixels in the x direction are
associated with a single raster.) The
number of pixels is equal to the
memory width times 4, since the
standard GTI80 defines 4 bits per pixel
and memory width is in units of words.
The start address associates the top
left corner of the screen with a
particular pixel in the frame buffer. By
changing the start address, the
contents of the screen can appear to
scroll smoothly in the horizontal
and/or vertical direction.

new language, Turbo Modula-2, was
almost ready and looking for a beta test
site. Second, key people at Borland, in-
cluding R&D engineer Mike Weisert, the
compiler writers, and even Philippe Kahn
himself, had an interest in exploring the
limits of this new hardware and software
technology. Above all, Philippe wanted

continued
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Figure 3: The ACRTC's graphics-
drawing commands (in this example,
MOVE and CIRCLE) use a logical x.¥
coordinated pixel map independent of
a pixel’s physical frame-buffer address.
The ACRTC uses the drawing pointer
1o make the translation from x,y
coordinates to physical address. The
drawing pointer specifies a screen
(upper, base, lower, or window), a
frame-huffer physical word address,
and a dot offset within the word.
Given the specified screen’s MW and
the physical address in the frame
buffer associated with coordinates
(0.0), the ACRTC can awtromatically
translate an x,y address to a frame-
buffer address. The two examples here
show the origin in the bottom left
corner and the origin in the center of
the screen.

Figure 4: Absolute-addressing drawing
commands specify a displacement from
the origin, while relative-addressing
commands specify offsets from the
current pointer (CP). The CP is set
directly by the MOVE command and
indirectly as the result of other
drawing commands (for instance, it is
set to the endpoint of a drawn line).
These examples illustrate the virtue of
using the relative mode. The intention
is to draw the same figure at a
different location by changing the first
AMOVE command. Notice how the
absolute version requires every
instruction’s coordinates to be
changed. while the relative version
works correctly,

8-bit users to know that he had not aban-
doned them.

Modula-2 bears a very strong resem-
blance to Pascal. This is not a coin-
cidence, since both were authored by
Niklaus Wirth. Modula-2's primary dif-
ference (and improvement) is its inclusion
of powerful facilities to allow modular
program development. Modula-2 is close-
ly aligned with the concept of structured
programming, in which an application is
dissected into functional modules. In fact,
the details of the implementation of a par-
ticular module can be hidden or encap-
sulated—you need only know the interface
definition in order to use the module. Fur-
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thermore, you can fix or change individual
modules without having to recompile the
entire application.

Turbo Modula-2 closely follows the
standard defined in Wirth’s Programming
in Modula-2. Extensions are provided to
handle 1/O, string and exception handling,
and other low-level system functions.

Turbo Modula-2 is a complete develop-
ment environment, including integrated
compiler, linker, editor, library manager,
and more. It is quite similar in use to
Turbo Pascal, including its menu-driven
interface and WordStar-compatible editor.

For those of you unfamiliar with Turbo
Pascal, you're in for a treat with Turbo
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Modula-2. Transitions in the edit-compile-
run sequence are quick and easy. When
a compile error is encountered, not only
can you automatically enter the editor with
the cursor positioned at the error point,
but the compile automatically continues
after you edit the flawed statement!
Though a compiler, Turbo Modula-2
allows the free-flowing interactive style of
programming normally associated with in-
terpretive languages,

To boost performance and ease of use
further, Borland has added special features
to the SBI8O/SBISOFX version of
Modula-2 above and beyond those of the
standard Z80 CP/M version. These in-
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clude the use of new HD64180 op codes
(like INO, OUTO to access on-chip I/0 and
MLT to speed up multiply routines). Also,
the package uses the DU: (drive, user
number) scheme for naming files (this
worked so well, it was retrofitted to the
CP/M version as well). However, the most
important feature specific to the SBI80
version is its ability to handle programs
larger than 64K bytes. Whenever amodule
is called, Modula-2 reprograms the
HD64180 memory management unit as re-
quired to access modules located in ex-
tended memory.

Turbo Graphix Tools

With Modula-2 in hand, Borland’s next
step was to create a series of tools
(modules and procedures) that provide a
simple, high-level interface to the raw
power of the ACRTC. Modules are pro-
vided at different levels of abstraction.
The various procedure modules are
layered; higher-level modules use lower-
level modules as primitive building
blocks.

There are three layers of modules. The
bottom layer provides simplified access to
the most basic hardware resources con-
tained in the ACRTC and the palette D/A
converter. The next layer maps the

ACRTC instruction set to Modula-2 pro-
cedures. In most cases, the ACRTC in-
struction format is directly mapped. In
others, some preprocessing is done so that
the instructions are more straightforward
to use. The highest layer provides some
enhanced graphics services like loading
bit-map images and handling bit-mapped
text.

Using these lower layers, you can write
your graphics application as one or more
higher layers. Examples might include
routines to draw a specific image (like a
bar or pie chart), a paint or draw program,
or a multiwindow visual interface.

Toolbox Modules

Like the ACRTC registers, it is a bit much
to try to explain all the Graphix Toolbox
modules here. Instead, I'll briefly describe
some of the more significant procedures.

ACRTC Module

Procedures within the ACRTC module ini-
tialize a myriad of ACRTC registers and
set up a default palette. Typically, you
should compile this module and include
it in your system START alias to initialize
the graphics system automatically when
the Z-System is booted. The module
defines key graphics parameters, including

The GT180 can use up
to a 32-MHz crystal

for greater than 780 by
520 resolution.

CRT timing and resolution. Thus, by
changing the contents of ACRTC (and in
some cases the timing crystal), you can
accommodate different monitors. As-
sorted initialization files for a 25-mega-
hertz crystal are included with the Graphix
Toolbox. (The GTI80 board can use up to
a 32-MHz crystal for greater than 780 by
520 resolution.)

REGISTERS Module
These routines access the ACRTC FIFO,
control registers, drawing parameter reg-
isters, and the pattern RAM. The FIFO
is accessed constantly to issue commands
and transfer bit maps. The ACRTC con-
trol registers, like those contained in the
display and timing processors, can be
directly accessed for special-purpose
routines. The drawing parameter registers
continued

MODULE bar;

FROM ACRTC IMPORT Xres, Yres;

Listing 1: A simple bar-chart program.

FROM Graphics IMPORT aMove,rMove,rLine,rFiliedRec,Pattern;
FROM Registers IMPORT ReadParamReg,WriteParamReg,ParamReg,Wr i tePatRAM;
FROM Fonts IMPORT FONT, LoadFont;

] FROM BitTexts IMPORT graphic,GotoRC;
FROM Patterns IMPORT SelectPattern, PatternName;

PROCEDURE labelaxis;
TYPE

month = ARRAY [@..8] OF CHAR;

VAR

months: ARRAY [@..11] OF month;

curfont: FONT;
i: CARDINAL;

|  BEGIN
months [0]:='January *;
months [1 :="February’;
months [2]:=" March °*;
months [3]:=* April °*;
months [4]:=' May UK
months [§]:=" June 3
(* load a font =)

IF LoadFont (curfont,’M:14X8.FNT' ,Xres+16+8,0,0FFFFH,®) THEN END; ||

GotoRC (3,20);

WRITE (graphic,’XYZ Company Sales - 1st Half 1986');

GotoRC (7,0);

WRITELNggraphic.'Soles'); WRITE(graphic, '$000s*);

' GotoRC (33,10);
FOR i:=0 TO 5 DO
| WRITE (graphic,months[i],"
END;
GotoRC (2,0);
END labelaxis;

")

continued
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PROCEDURE drawaxis;
BEGIN
WriteParamReg (ColReg®,0H); WriteParamReg (ColReg1,@FFFFH);
SelectPattern(Empty); (% black & white — solid pattern *;
aMove(60,30);
rFilledRec (2,360); (x Y axis x)
aMove(60,30);
rFilledRec (490,2); (% X axis x)
SelectPattern(Arrow); (% arrowhead x)
aMove (53,390);

Pattern(16,11,0); (* arrowhead y axis);
aMove (550,39);
Pattern(16,11,6); (* arrowhead x axis);

aMove (85,33);

WriteParamReg(ColReg1,0FFFFH); (% setup color for drawbar *)
END drawaxis;

PROCEDURE drawbar (color:CARDINAL; Pat: PatternName: datavalue: INTEGER) ;
VAR
cpx,cpy: CARDINAL;
BEGIN
SelectPattern(Pat); (% dollar sign pattern )
color := color*4096 + color*256 + color*16 + color; (% bar color *)
WriteParamReg(Co!Reg@,color);
ReadParamReg (CurPtr1,cpx); ReadParamReg(CurPtr2,cpy); (* save CP *)
rFilledRec (45,datavalue); (* draw the bar x)
rMove 5-12.4);
WRITE (graphic,datavalue); (* label bar value x)
aMove(cpx,cpy); (% restore CP x)
rMove (80,8); (* position for next bar x)
END drawbar;

BEGIN
SelectPattern(Solid); (% dollar sign pattern x)
labelaxis;
drawaxis;
drowbcrE10.Croschtch,208); drawbar (12,Arrow,110); drawbar(8,Hand,220);
| drawbar(9,Triangle,240); drawbar(3,Hatch,296); drawbar(2,HalfTone,318);
END ber.

and pattern RAM affect the basic opera-
tion of figure-drawing commands and
should be set appropriately before a draw-
ing command is issued.

PALETTE Module

These routines are used to access the
BT450 palette D/A converter. Single
colors or the entire palette can be read or
written, either immediately or at the next
vertical retrace. Since changing the color
of an object is simply a matter of chang-
ing the corresponding palette entry, you
can produce interesting effects like **flow-
ing” water by dynamically reloading the
palette.

P

.
PPRJ
Ped

PPPPJ

GRAPHICS Module

This module contains all the ACRTC
figure-drawing commands. Each com-
mand has a separate version for absolute
and relative addressing, and they all use
logical pixel x,y addressing; you don't have
to translate to a physical address in the

Photo 1: This display isigenerated by the program sh()sz in li.fti'ng 1 B - fr%n:;ig:sffsei;ply mapping directly to the

d
J
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associated ACRTC command, some pro-
cedures perform useful error checking and
pre/postprocessing. For example, the
ACRTC on-chip PAINT command cannot
handle overly complex figures, while the
Turbo Graphix Toolbox PAINT command
can.

Two parameters apply to specific com-
mands. When drawing circles, ellipses,
and arcs, you set the circular motion
parameter to indicate the drawing direc-
tion as clockwise or counterclockwise.
For the pattern and graphic copy com-
mands, which move rectangular blocks of
pixels, the CPScan parameter defines the
scan direction during the block transfer.
This allows you to slant or rotate an ob-
ject during the transfer.

GRAPHMODES Module

Figure drawing is subject to various
modes, which include operation, color,
area, and edge modes. Like the drawing
parameter registers and pattern RAM, you
need to set up the drawing modes prior
to issuing most commands. In simple ap-
plications, once you initialize the modes,
you rarely need to modify them.

DATATRANSFER Module
Besides drawing figures, the other
primary way to create a display is by mov-
ing bit-map images between host main
memory and the frame buffer. (Since the
frame buffer holds more memory than can
be displayed on one screen, you can also
“draw™ pictures by moving them around
within the frame buffer.) This module im-
plements the ACRTC data-transfer com-
mands designed for this purpose. Unlike
the figure-drawing commands, the data-
transfer commands use physical, instead
of logical x,y, frame-buffer addresses.
The basic functions (read, write, clear,
copy, and modify) are available, with or
without DMA and *“‘on the fly” masking
and logical operations. The DMA option
is used for large bit-map transfers (for ex-
ample, loading an entire screen image),
while the non-DMA versions are best for
handling the transfer of a single word. A
complete screen (640 by 480) DMA trans-
fer between SBI80 RAM and the frame
buffer takes only a fraction of a second.

BITTEXT Module

One important requirement is to handle
bit-mapped alphanumerics. Sometimes a
word is worth a thousand pictures. The
BITTEXT module makes writing text on
the graphics screen as easy as writing it
to a terminal.

FONTS Module

In conjunction with BITTEXT, the
FONTS module lets you select multiple
disk-based fonts. The fonts are loaded into

an undisplayed area of the frame buffer.
Font size and color are programmable,
and you can add your own fonts as well.

PATTERNS Module

The ACRTC pattern RAM stores patterns
(up to 16 by 16 dots), which are useful in
two ways. First, all the figure-drawing
commands refer to the pattern RAM when
drawing. As each dot is drawn, pattern-
RAM pointers are updated to point to the
next dot in the pattern. This allows effects
like dashed lines and tiling. Essentially,
the “‘pen” can become a multidot pattern
instead of just a single dot. Second, the
pattern command simply moves the con-
tents of the pattern RAM into the frame
buffer, with optional rotation and slanting.
This is useful for commonly used patterns
like characters, cursors, and arrowheads.

BITMAPS Module

BITMAPS contains routines that let you
transfer large bit-map images between the
frame buffer and disk (floppy, hard, or
RAM). Of course, it is quite possible to
convert other machines’ bit maps (like the
Macintosh, Amiga, and Atari 520ST) for
use on the GTI80.

SCREENS Module

SCREENS eases the interface to the
ACRTC display controller that manages
the ACRTC split screens and window. It
is easy to specify the screen’s size and
position as well as the display address of
the contents. These routines can be used
as the basis for a window manager, pull-
down menus, status lines, and other visual
interface techniques.

Using the Turbo Graphix Toolbox
The best way to get up to speed is to run
through an application example. Let’s use
Modula-2 and the Turbo Graphix Toolbox
to build a simple bar-chart program (see
listing 1). The program accepts data
values, legends, and bar color information
and constructs a bar chart on the graphics
screen. In this simplified example, the
data values and legends are hard-wired
into the program to keep the focus on the
graphics routines. Obviously, your own
chart program could adopt much more so-
phisticated data capture and scaling
routines.

Since we are writing a program rather
than a group of procedures, we don’t need
a definition module. After telling the com-
piler the name of the main module (bar),
we use a series of FROM statements to
specify which modules we are planning
to use. IMPORT is used in conjunction
with FROM to load specific functions and
procedures from each module. We’ll use
a variety of Turbo Graphix Tools to com-
plete the chart: text, patterns, filled rec-

High-performance
graphics hardware
now available will let
the SB180 and 8-bit
software evolve

to include graphics
applications.

tangles, and others.

First, the labelaxis routine uses the bit-
mapped text modules to label the graph,
axis, and bar representing each month.
Note the use of a disk-based font and the
similarity of the bit-mapped text routines
to the conventional terminal text routines.
For instance, GotoRC locates the cursor
at the correct line on the screen (depend-
ing on font size). Also, I extended the con-
ventional WRITE (text) statement—which
prints text on the terminal—with the
WRITE (graphicitext) function that prints
text on the graphics screen.

Next, the drawaxis routine draws the
x and y axes. I used filled rectangles to
make thick (three pixels wide) lines. This
is easier than drawing three lines next to
each other, which would achieve the same
effect. However, unlike nultiple lines, the
filled rectangle approach works only for
thick lines parallel to the x or y axis. The
arrows at the end of each axis are a nice
touch obtained by selecting the arrowhead
pattern (with selectpattern) and then
drawing it with the pattern command.
Note how the same arrow pattern is used
for both axes by changing the scan direc-
tion parameter of the pattern command.

Finally, each bar is drawn by calling
drawbar with a data value and a color.
Besides solid colors, you could use select-
pattern to spruce up each bar with an il-
lustrative pattern (see photo 1).

In Conclusion
As a stand-alone computer, the SBI80/
SBIBOFX, like most 8-bit systems, has
traditionally been limited to alphanumer-
ics. When 8-bit systems were introduced,
4 good graphics subsystem cost thousands
of dollars, often more than the computer
itself. Now that high-performance, low-
cost graphics hardware is available, the
SBI80 and 8-bit software can evolve to in-
clude graphics applications. Using
Modula-2 and the Graphix Tools, you can
write software to tailor the SBI80/GTI180
for a variety of different graphics
applications.

continued
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Try It.
Then Buy It
PC-Write.-

A fast, full-featured word
grocessing package for only

16. Complete. You get a
quick reference guide and
tutorial on disk, 45 help
screens, choice of function
keys or menus, mail merge,
spelling check, advanced
formatting, and support for
over 350 printers including
the HP LaserJet Plus.

Try PC-Write for only $16.
Then register for $89 to get:
o Latest diskette pair
o Hardbound manual

o Two updates

o Phone support

o Newsletter
Plus, your registration fee
supports our development
of new PC-Write features.

Shareware means you can
freely copy and share the
PC-Write diskette.

Register only if you decide
to use it. No risk!

Byte
agazine
Jan'1987

Version o
2.7 Features

50,000 word Spelling Checker.
Clip text from other screens.
supports Laserjet+ fonts. Site
Licenses now available to
companies and schools.

(This ad was created with PC-Write)

Order PC-Write Today.

Satisfaction Guaranteed.

01'./:/— "
(206) 282-0452

219 First N. #224y

@ Seattle, WA 98109
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Finally, a project as big as the GT180
could have been accomplished only with
the help of many people. Foremost among
them, I would like to personally thank
Philippe Kahn of Borland International.
His unwavering support for this project
and 8-bit users in general demonstrates
that he is a man of his word.

Experimenters

As with the the majority of Circuit Cellar
projects, I encourage you to build them.
To aid you in that endeavor, the Circuit
Cellar BBS, (203) 871-1988, has been set
up as an interchange for communication
among builders and as a source for the
various free software routines that com-
plement these projects. With regard to the
GTI180, assorted graphics utilities are
available for downloading.

Also, if you have been a supporter of
the SBI80 and are now interested in know-
ing more about the SBI8OFX, contact me
and I'll send you a schematic and spec
sheet. Finally, even though the SBI8OFX
is not a BYTE project, 1 will offer sup-
port to BYTE readers who wish to build
it. The object code of the monitor boot
ROMs for the SBISOFX and the original
SBIBO are posted on my BBS, and the
BIOS will be sent in exchange for a pic-
ture of your handiwork. As with all the
software supplied in this manner, it is
completely free but limited to noncom-
mercial personal use.

Circuit Cellar Feedback
This month’s feedback begins on page 58.

Next Month
Next month’s project features an infrared
remote controller. B

Special thanks to Tom Cantrell, Ken
Davidson, and Mike Weisert for their
contributions to this project.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past
articles are available in book form from BYTE
Books, McGraw-Hill Book Company, PO. Box
400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers
articles in BYTE from September 1977 through
November 1978. Volume Il covers December
1978 through June 1980. Volume Il covers July
1980 through December 1981. Volume IV covers
January 1982 through June 1983. Volume V

| covers July 1983 through December 1984.

The following items are available from

The Micromint Inc.
4 Park St.

Vernon, CT 06066
(800) 635-3355
(203) 871-6170
Telex: 643331

1. GTI80 graphics board: RGBI version less
palette D/A converter. Comes with demo disk
and user’s manual.

board alone. .. .................. $395
board with Modula-2 and GTI80
Graphix Toolbox............... $449

2. GTI80 graphics board: RGBI and analog
version with palette D/A converter. Comes with
demo disk and user’s manual.

board alone. .................... $449
board with Modula-2 and GT180
Graphix Toolbox............... $499

3. Borland International’s Turbo Modula-2 and
GT180 Graphix Toolbox software for the SB180
and SBISOFX computers, optimized for the
64180 processor. Supplied on 5'%-inch DS/DD
SBI80 format disks with 552-page manual.

SBI80 Modula-2 alone............. $69
SBI180 Modula-2 with Graphix
Toolbox alone.................. $89

4. SBIBOFX 5.75- by 8-inch single-board
computer, accommodates 512K bytes of mem-
ory, two serial ports, three parallel ports,
parallel printer port, floppy disk controller,
SCSI controller, ROM monitor, 6-MHz 64180.
Comes with ZRDOS, ZCPR3, hard disk BIOS,
and user’s manuals. Populated with 256K-byte
memory, less 53C80 SCSI controller chip.
SBI8OFX board alone............ $409
SBI80FX board with software. . .. .. $499
SBI8OFX board fully populated with
512K bytes, SCSI chip, and

software . . .................... $599
9.216-MHz 64180 processor upgrade
(SBIBOFX only) ................ $50

GMIC, GVAC, ACRTC, and palette D/A
converter chip sets are available for experi-
menters who wish to hand-assemble the GT180.
Call for price and availability information.
Borland's Turbo Modula-2 is also available for
most CP/M Z80 machines. Contact Echelon
Inc., 885 North San Antonio Rd., Los Altos,
CA 94022, (415) 948-3820. The SBI8OFX is
hardware- and software-compatible with the
SBI8O.

Surface delivery (U.S. and Canada only): add
$5 for U.S., $10 for Canada. For delivery to
Europe via U.S. airmail, add $20. Three-day
air freight devlivery: add $8 for U.S. (UPS
Blue), $25 for Canada (Purolator overnight),
$45 for Europe (Federal Express), or $60
(Federal Express) for Asia and elsewhere in the
world. Connecticut residents please add 7.5
percent sales tax.

There is an on-line Circuit Cellar bulletin board
system that supports past and present projects.
You are invited to call and exchange ideas and
comments with other Circuit Cellar supporters.
The 300/1200/2400-bps BBS is on-line 24 hours
a day at (203) 871-1988.

To be included on the Circuit Cellar mailin?
list and receive periodic project updates and
support materials, please circle 100 on the
Reader Service inquiry card at the back of
the magazine.
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Print Master from BayTech is
an intelligent printer controller
that connects between your
computers and printers. It allows
you to share one printer
automatically, contend for
multiple printers automatically,
or switch between several printers
by sending a simple code, not
by changing cables. Plus, Print
Master’s generous built-in buffer
spools data until your printers
can receive it.

Because Print Master is a very
flexible device, you can set it up
to fit your application, even if
your application changes.

YOU SET UP
THE IN-OUT PORTS

You configure Print Master's
ports for any combination of
printers and computers by
answering questions from easy-to-
follow menus. For example,
with the ten port Print Master,
nine computers can share one
printer, eight computers can
share two printers, seven
computers can share three
printers, and so on, to one
computer which can share nine
printers. You can also menu-select
the disconnect time-out, form
feeds, etc. and on serial models,
the configuration of individual
ports to translate for printers
and computers using
different configurations.

SHARE PRINTERS
AND BUFFER PRINT JOBS
WITH ONE VERSATILE UNIT

Print Maste_( 710C

5 & 8 S |

512K OR ONE MEGABYTE
BUFFER KEEPS YOU WORKING
INSTEAD OF WAITING

Since Print Master can accept
data faster than your printer (up
to 19.2KB serial or 5,000
characters per second parallel),
you can send a print job to
Print Master’s standard 512K
buffer and then go on to another
project. All users connected to
Print Master can send data to
this common pool buffer, and
they can be doing it
simultaneously, even if no
printer is available. Data is
stored in the buffer
until it can

™

e

application using

the Model 710C
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be sent on a first-job-in first-job-
out basis to the selected printer.
If you need more memory than
512K, Print Master is optionally
available with one megabyte
buffer.

If several users are sharing
one printer, printer sharing via
Print Master is completely
automatic. There are no codes
to send. You simply perform
your normal print operation. If
you are sharing several identical
printers, connection

is also

automatic. Again, you perform
your normal print operation and
are connected to the next
available printer on a first-come-
first-serve basis. Print Master
will send data to all printers
simultaneously to keep your
printers running at full capacity.
If you are sharing several
different printers, such as a
laser-jet, a dot matrix and a
plotter, and you wish to select a
specific printer, you do your
normal print routine and also
send a printer select code (which
you can define yourself) before
the first characters of your data.
The data is then routed to the
selected printer. It's that easy.

PARALLEL,
RS-232C OR
RS-422A MODELS

706A (6 parallel ports), $795
706C (6 serial ports), $795
708C (8 serial ports), $895
710C (10 serial ports), $995
706D (4 parallel/2 serial), $795
708D (6 parallel/2 serial), $895
706E (4 serial/2 parallel), $795
708E (6 serial/2 parallel), $895
710E (8 serial/2 parallel), $995
108F (4 serial/4 parallel), $895
710F (6 serial/4 parallel), $995
All above models have standard
512K bufters.

Additional 500K buffer, $249
RS422A for distances up to
4,000 feet now available on
some models.

WANT DETAILS?

Call or write BayTech at P.O.
Box 387, Highway 603, Bay
Saint Louis, Mississippi 39520,
USA. Telex 910-333-1618.
Phone 601-467-8231 or

800-523-2702




SIMPLE Software.

The 3-in- applications

development

Presenting the first database applications
development tool that delivers the prom-
ises of 4th-generation languages on
the microcomputer, Now you can
develop business applications
with a richness of features,
the high-standards of
performance, the ease-
of-use, and the maintaina-
bility that you demand.
it's SIMPLE Software.
SIMPLE delivers the new absolute
*best batance” of power and ease-of-use
for evervone trom users frustrated with the
complexities of so-called powerful command
languages to computer professionals harried by
time-consuming procedural development
technigues.
SIMPLER THAN EVER BEFORE.

You can jump right in at virtually any level of
experience and unleash the full processing power
of the 2C easier than ever imagined.

SIMPLE has a totally non-procedural way of
doing things that literally flattens-out the learning
curve. Its unique and innovative user-interface
makes vou more productive from the word “go.”
You can autemate everyday business tasks or pro-
totype new applications without ever having to
write a single line of procedural code.

If you are an experienced programmer, SIM
PLE taxes you farther faster. SIMPLE allows you to
apply vour skill and experience to achieve higher
levels of productivity. And if you are developing
mainframe applications, SIMPLE is the perfect
prototyring tool. It combines ease-of-use, speed,
and high-quality system documentation for your
applications development on large systems.

YOU GET 3-IN-1.

SIMPLE stands for SYSTEM IMPLEMENTATION by
EXAMPLE™ It's an easy-to-use applications ce-
sign tool, a powerful relational database man-
ager, and a non-procedural, full-featured
applications generator.

1. It's a Design Tool.

SIMPLE allows you to quickly prototype applica-
tions on the microcomputer. You can sit right
down and draw, edit, and specify, processing logic
with a few key-strokes.

SIMPLE's unique human engineering aids you
in the process of structured design by organizing
your development efforts in a building-block fash-
ion. For less experienced developers, this built-in
process literally guides you through the entire
applications development process. This same
structure enables experienced developers to niove
quickly and easily from task to tasx.

2. It's a Relational Database Manager.

SIMPLE offers exceptional speed performance be-
cause it is written in Assembler and iricorporates a
highly-optimized B-tree data access nietnod that
eliminates record sorting.

SIMPLE uses a dynamic singte-record index.
You can have an unlimited number of indices in
any record. Each index may be either a single or
concatenated key. SIMPLE's efficient, automatic
up-date indexing schema optimizes recard retriev-
al and minimizes development effurts.

SIMPLE's relational joins are easy to conseruct
and the most efficient to process. Rather thar. a
physical view, you get a logical view without the
need to create an additional physical file at any
time. Joins are accomplished dynamically at time
of processing and support one-to-many and
many-to-manny relationships.

With SIMPLE, database management becomes
more than just a question of “how many" files or
“how many” fields, but a question of “how much
more” you czn do, and “how easily” you can do it.
3. It's an Applications Generator.

It is the most practically functional applications
generator on the market today. SIMPLE is a com
pletely non- procedural applications generator
never forcing vau back to procedural methods, et
ting you accamplish even the most complex data-
based applications ir the most easy-to-use-and-
understand fashion.

A SINGLE, VISUAL 4GL LANGUAGE.

Uniquely. every step in program development from
input screens, to reports, to complex processing
logic is accomplished in SIMPLE's three all-visua!
worksheets. It is fully non-procedural and totallv
picture-oriented. Design right on the screen, and
SIMPLE's built-in patterr-recognition logic auto-
matically generates all the application code for
you. You never have fo leave SIMPLE's 4GL. non-
procedural technique. SIMPLE creates solutions
right in front of your eyes making it a picture-per
fect application development environment.
POWERFUL & EASY-TO-LEARN WORKSHEETS.

Now, here’s how to turn “do-it-tomorrow” back-
logs into “done-yesterday” working prograns.

SIMPLE provides three worksheets—a File
Worksheet, Specify Worksheet and Design Wark-
shieet. Developing a program in SIMPLE requires
you only to define a file: SIMPLE creates the basic
program for you. You can enhance the prograin
on SIMPLE's Design and Specify Worksheets.

In the Design Worksheet, you simply paint or
draw an example of the input screen or report vou
want. The Design screert may be painted exactly
the way you want it using SIMPLE's built-in editar.



For Example, Company Managers like Tom, Head
of Customer Support for a Chain of Retail Outlets,
casily develop customized applications. SIMPLE
lets Tom develop a Branch Reporting System
which reports information from support service
<alls. Tom wants a svstem which validates certain
information and provides a customer history to
improve the branch’s support capabilitics. With
SIMPLE's Specify Worksheet on screen, Tom simply
juins data from four different files and establishes
thenr relationship. This enables the user to pull-up
call classificatipns, also verify if the caller has been
called on before.

For Example, Information Center Staff Members
like Dick, who works for 2 major Computer Hard
ware Manufacturer, develop new microcomputer
applications systems with SIMPLE. Dick is working
with the Director of Marketing on 2 lead-tracking
system. Today, they're reviewing the data entry
screens developed with SIMPLE. Dick sits down to
review the main data entry screen which shows
the prospect demographic information, the media
source and date from which the lead was generated,
and the fulfillment literature to be sent

For Example, System Analysts/Programmers like
Harrictt easily prototype design changes, inter-
acting directly with department heads. Harriett
has complcted the prototyping with the help of
SIMPLE of some previously requested changes in
2 large Insurance Company’s Mainframe Payables
System. She has built a test database with data im
ported from the mainframe and is going to seview
a check-ledger report in the Controller’s office on
her portable computer. Harriett shows the Control-
ler exactly how the new system gives a report of
all checks issued.

The full-screen editor offers a wide range of capa-
bilities to aid you —including the ability to delete
or insert a character or an entire line, move or
copy blocks of information, lasso text or variables
to move around the screen and window to other
worksheets in one or two keystrokes.

Your design: worksheet invakes powerful specifi-
cation macros that provide your application user
with a richness of features and functionality thai
vou demand from a develspment tool. Pop-up a
window and browse through another file, inter-
rupt data entry to perform another program,
provide context-sensitive help. and perform
conditional processing based on the user’s input

SIMPLE's sophisticated. built-in pattern-recog-
nition logic automatically creates your program.

In the Specify Worksheet, you implement your
pracessing logic. Na longer do you have to fall
back to procedural programmung to get the proc-
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essing power you need. Range checking and data
validation are easily implemented, visuallv. Can-
ditional processing statements are quickly set up.
Arithmetic operators, date operators, and a fulf set
of string functions are available. You specify an
example of how you want your data processed, and
SIMPLE creates the program.

POWERFUL & EASY-TO-WORK-WITH MENUS.
SIMPLE gives you unlimited design flexibility ir
“point-and-shoot menu” creation. You have the
tatal freedom to build menus before, during or
after development, unmatched in other systems.
SIMPLE, SIMPLER, SIMPLEST.

The SIMPLE software package— with SIMPLE's
Program Disk, Help Disk with an on-line tutorial,
and easy reference User's Manual — is available
for $395.00. It has a 30-day money-back guaran-
tee and includes 90 days of the most user-friendiv
tech-support you'll find in the industry.

Ask for SIMPLE at your computer dealer. Or call
us dicect for the dealer nearest vou and a full-
functioning SIMPLE demo package with a Quick-
Start manual for only $9.95* Call 800-874-6753,
in Califernia 800-826-3069.

*Includes slsipping and fandking California residerits 3dd ales t1s

SIMPLE

SYSTEM IMPLEMENTATION BY EXAMPLE™

Published by Software Merchants Uniimited

"llll
',nﬂ'l

Software Merchants Unlimited
2252 Fillmore Street, Suite 401
San Francisco, California 94115

415-567-5071
CALLTODAY 800-8 SIMPLE



Announcing BYTE’s
New Subscriber Benefits

Y)ur BYTE subscription brings
you a complete diet of the latest in
microcomputer technology every
30 days. The kind of broad-based
objective coverage you read in
every issue. In addition, your
subscription carries a wealth of
other benefits. Check the check
list:

DISCOUNTS

¥} 13 issues instead of 12 if you
send payment with subscription
order.

] One-year subscription at $21
(50% off cover price).

@ Two-year subscription at $38.
E’j Three-year subscription at $55.

M One-year GROUP subscription
for ten or more at $17.50 each.
(Call or write for details.)

SERVICES

M BIX: BYTE’s Information
Exchange puts you on-line 24
hours a day with your peers
via computer conferencing and
electronic mail. All you need to
sign up 1s a microcomputer, a
modem, and telecomm soft-

ware. For further information
call 1-800-227-BYTE.

W} Reader Service: For information
on products advertised in
BYTE, circle the numbers on
the Reader Service card
enclosed in each issue that
correspond to the numbers for
the advertisers you select. Drop
it in the mail and we’ll get
your inquiries to the advertisers.

W) TIPS: BYTE's Telephone
Inquiry System is available to

Program

o SRR

Number
Crunching

subscribers who need fast
response. After obtaining your
Subscriber 1.D. Card, dial TIPS
and enter your inquiries. You'll
save as much as ten days over
the response to Reader Service
cards.

M Program Listings: Listings of
programs that accompany
BYTE articles are now avail-
able on BIX, on disks or in
quarterly printed supplements
(see reply cards in this issue),
or call 1-800-258-5485.

W} Microform: BYTE is available
in microform from University
Microfilm International in the
U.S. and Europe.

v} BYTE’s BOMB: BYTE’s
Ongoing Monitor Box is your
direct line to the editor’s desk.
Each month, you can rate the
articles via the Reader Service
card. Your feedback helps us
keep up to date on your
information needs.

W) Subscription Service: If you
have a problem with, or a
question about, your subscrip-
tion, you may phone us during
regular business hours (Eastern
time) at our toll-free number:
1-800-423-8912 (in N.J.,
201-981-1963). You can also use
Subscription Service to obtain
back issues and editorial indexes.

BONUSES

Wl Annual Separate Issues: In
addition to BYTE’s 12 monthly
issues, subscribers also receive
our annual IBM PC issue free
of charge, as well as any other
annual issues BYTE may
produce.

(V] BYTE Deck: Subscribers
receive five BYTE postcard
deck mailings each year—a
direct response system for you
to obtain information on
advertised products through
return mail.

TOLL-FREE NUMBERS FOR
YOUR CONVENIENCE:

Subscriptions & Back Issues:
1-800-423-8912

(in N.J., 201-981-1963)

BIX: 1-800-227-BYTE

Program Listings Orders:
1-800-258-5485

And. .. welcome to
BYTE country!
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Christopher D. S. Moss

Intelligent Databases

Logical-language databases yield program efficiency

with minimum memory space

I'—ﬂ ne of the simplest uses of

O | a computer is keeping
‘ lists such as telephone
] | directories, recipes, in-
L | dexes of books and
periodicals, and so on. Yet writing these
programs in common languages such as
BASIC is very tedious and repetitive
because when you are ready to store the
lists, you find that you have to write a
whole new sequence of programs for
every little database. You must write pro-
grams to implement such file functions as
entering data, storing computation results,
retrieving information from files, finding
an item according to some criterion,
listing out the entries in a predetermined
order, and altering or deleting file entries.

The problem is that a BASIC program
has to know about the shape of every new
database, and you end up writing most of
the program again because each database
has its own special requirements; that is,
the diet database has to know about units,
the book index must distinguish the dif-
ference between titles and dates, and so
on.

The obvious alternative to writing pro-
grams is to use a database system or a file-
handling system. Either of these can deal
with the tasks described above, but you
may not be happy with the way your data-
base handles some features (data entry, for
instance). If you’re lucky, the system will
have facilities for changing some of these
features (though it is usually more work
that way), but database systems don’t or-
dinarily deal well with the special func-

Christopher D. S. Moss holds a doctorate
in computing science from Imperial Col-
lege, London, where he works in the
Department of Computing. He can be
contacted at the Department of Com-
puting, Imperial College, London SW7
2BZ, UK.

ILLUSTRATION BY CATHARINE BENNETT

tions associated with each database.
Often, a programming language that is
something like BASIC is associated with
the database. For instance, dBASE II has
its own language, with conditionals and
arithmetic and so on. Database program-
ming can be a little tedious (witness the
aids now being offered that claim to speed
up the programming process), but that is
not the major drawback with these systems
when applied to complex databases.
The main problem with most such data-
bases is that they have a hard-and-fast

dividing line between the ideas of “data™
and “program.” The difficulty is that data
is kept in one file and procedures in
another. You must know whether a par-
ticular relation is represented as data or
program (i.e., explicitly or implicitly).
Also, the language used to describe data
is usually entirely different from that used
for the program.

What is the effect of this? Suppose that
you want to construct a table of flight
distances between the world's major air-

continued
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INTELLIGENT DATABASES

ports. This table can be represented in a
BASIC program by a two-dimensional ar-
ray (see table 1), but this layout is not
suitable for a database. In a database you
would represent the data as pairs of
names, as shown in table 2.

Suddenly you see the size of the whole
project. Not only are the same names
written again and again, but the total
number of entries required is vast. (Do
you list Houston to San Francisco as well
as vice versa?) If you include 100 airports,
you need (100 x 99) / 2 = 4950 entries)
and that is a substantial amount of data en-
try as well as a large file (possibly 250K
bytes excluding indexes).

There is a better way to do this. If you
know the latitude and longitude of each
city, you can easily calculate the approx-
imate distance between any two of them
by using a little spherical trigonometry. If
the longitude and latitude of the two points
are (x;,y;) and (x,y,) and the radius of
the earth is represented by R, then the
distance (D) can be expressed as follows:

D,, = R X arc cos (sin y, sin y,
+ COS y, COS ¥, COS (x2—X,)).

The only data you need to store is the
latitude and longitude of the 100 cities,
which might take about 4K bytes of space.
What you need, therefore, is something

that looks exactly like a database but sim-
ply uses the formula to calculate distances.
This database can be thought of as hav-
ing entries of the following form:
Chicago Houston 965

But the entries are there only “‘implicit-
ly.” The database actually contains the
latitudes and longitudes and the formula
used to calculate distance. If you think it
is time-consuming to do the calculation
repeatedly, remember that it is also time-
consuming to access a large file. In prac-
tice you might easily keep 4K bytes of this
type of data in main memory, but not
250K bytes.

Prolog

Prolog is a language designed to handle
words and lists. It is a “relational” lan-
guage, although it is richer than most rela-
tional databases. Based on fundamental
ideas of logic, Prolog has been simplified
to the point where schoolchildren can use
it. It is also the language the Japanese
chose to form the kernel of their “fifth-
generation” computer project.

The hypothetical database described
below uses the form of the Prolog lan-
guage known as microProlog. The shell
called simple provides a friendly top-level
environment. (A product of Programming

Table 1: Flight distances represented as a two-dimensional data array.
Chi Hou Lon Mex NY SF
Chicago 0 965 3946 1710 730 1866
‘Houston 965 0 4858 751 1451 1645
London 3946 4858 0 5540 3451 5360
Mexico City 1710 751 5540 0 2101 1930
New York 730 1451 3451 2101 0 2586
San Francisco 1866 1645 5360 1930 2586 0
I
Table 2: Flight distances organized for use in a database system.
Chicago Houston 965
Chicago London 3946
Chicago Mexico City 1710
San Francisco New York 2586
. .etc.
Table 3: Airline timetable data.
Flight Starting Departure Arrival
number point Destination time time
PA51 London New York Sat  10:00 Sat 13:45
PA51 New York Houston Sat 16:40 Sat 19:30
PA52 Houston New York Sun 12:35 Sun 16:45
PA52 New York London Sun 19:00 Mon 06:40
BA193 London New York Mon 10:30 Mon 09:20
BA192 New York London Tue 09:30 Tue 18:10
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Logic Systems, 31 Crescent Dr., Milford,
CT 06460, microProlog is available for
CP/M- and MS-DOS-compatible micros
as well as for the Commodore 64 and
other home computers.)

The Timetable Database
To introduce Prolog I will use an airline
timetable, but the same principles apply
to a subway or bus timetable or any other
scheduled activity. In the process of dem-
onstrating how to get information into and
out of a Prolog database, I'll also illustrate
the power of general rules in a database.
The basic unit of an airline timetable is
the flight of one aircraft. To start this
database I'll use the information in table
3. To start microProlog, type prolog load
simple at the A> prompt. (Input is shown
in a bolder typeface.)

A>prolog load simple
microProlog Version 4.0
(c) LPA Assoc

41240 bytes free

8&.

The prompt &. signifies that the system
is awaiting input. There are two amper-
sands because the program has already
obeyed the first command to load the sim-
ple shell. The first task is to enter a few
names and numbers. We'll use the accept
command, to which we add the name of
the relation we are entering, which we'll
call flight.

&.accept flight

flight.(PA51 London NewYork (Sat
10.00) (Sat 13.45))

flight.(PAS1 NewYork Houston (Sat
16.40) (Sat 19.30))

flight.(PAS2 Houston New-York (Sun
12.35) (Sun 16.45))

flight.(PAS2 NewYork London (Sun
19.00) (Mon 06.40))

flight.(BA193 London New-York (Mon
10.30) (Mon 09.20))

flight.(BA192 NewYork London (Tue
09.30) (Tue 18.10))

flight.end

Parentheses are used extensively in
microProlog to mark where items begin
and end. In this case the outer parentheses
indicate the beginning and end of each
record, and the inner parentheses mark
the individual items in the record (the day
and time, respectively).

Each word is a separate item, and a
hyphen rather than quotes or parentheses
is used to indicate that NewYork is one
word. This is a matter of choice. The
system prints flight. to remind you that you
are inputting to this relation, and you type
end (without parentheses) when you have

continued
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puters

H (' PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack,

Commodore, XENIX, ROM, and Cross Development systems

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
“\ compiler that hus many strengths
for serious work
Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 1084 27:10 pl018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

. quite valuable

Compile/ |
Link Time|

i Execution  Code
I Time Size

Dhrystone Benchmark |
Manx Aztec C8633 34secs 5760  93secs |
Microsoft C 3.0 34 secs 7146 119 secs
Optimized C86 2.20J 53 secs 1,009 172 secs
Mark Williams 20 36 secs 12980 113 secs
Lattice 2.14 89secs 20,404 117 secs

Great Features: Manx Aztec C86 is bundled with a powerful
array of well documented productivity tools, library routines
and features,

Optimized C compiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z (vi) Source Editor -
ROM Support Package - INTEL HEX Utility <
Library Source Code - Mixed memory models ¢
MAKE, DIFF, and GREP <  Source Debugger -

One year of updates - CP/M-86 Library .«

Symbolic Debugger

LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option

CPM-86 Library -¢

Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. Items marked -¢ are
special features of the Aztec C86-c system.

Aztec C86-c Commercial System
Aztec C86-d Developer’s System  $299
Aztec C86-p Personal System $199
Aztec C86-a Apprentice System $49

$499

All systems are upgradable by paying the difference
in price plus $10.

Third Party Software: There are a number of high qual-
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft-
ware development.

C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99  C Util Lib $185
PANEL $295 Plink-86 $395

MANNX

Greenleaf $185
PC-lint $98

UN‘( ur lcrcd TMo'B-’! ubmw. um VM L‘m:s g, c-mom quom ;nc PMAC' YM PNAC\‘ ».soc Ci O \rb or
M GIMI Wi Ro

dst yor TM S M

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k
“Library handling is very flexible . .. documentation is
excellent ... the shell a pleasure to work in ... blows
away the competition for pure compile speed . .. an ex-
cellent effort.

Computer Language review. April 1985
Aztec C68k is the most widely used commercial C com-
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be-
yond comparison. It is available in several upgradable
versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian
Source Editor
MacRam Disk -¢
Library Source -¢

Creates Clickable Applications
Mouse Enhanced SHELL
Easy Access to Mac Toolbox
UNIX Library Functions
Terminal Emulator (Source)
Clear Detailed Documentation
C-Stuff Library

UniTools (vi,make,diff,grep) -¢
One Year of Updates -¢

Items marked -c are available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-¢ systems.

Aztec C68k-c Commercial System $499
Aztec C68d-d Developer’s System $299
Aztec C68k-p Personal System $199
C-tree database (source) $399

AMIGA, CP/M-68k, 68k UNIX call

Apple II, Commodore,
65xx, 65C02 ROM

Manx Aztec C65

‘The AZTEC C system is one of the finest sofuware

packages I have seen”
NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems, The system includes a ful! optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple Il version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65-c/128 Commodore system runs under
the C128 CP/M environment and generates programs for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

Aztec C65-c ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3 $199
Aztec C65-p Apple Personal system $99
Aztec C65-a for learning C $49
Aztec C65-¢/128 C64, C128, CP/M $399

Distribution of Manx Aztec C

Inthe USA, Manx Software Systems is the sole and ex-
clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

Manx Cross Development Systems

Cross developed programs are edited, compiled, assem-
bled, and linked on one machine (the HOST) and trans-
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applications.

HOSTS: VAX UNIX (83000), PDP-11 UNIX (82000}, MS-
DOS (3750), CP'M ($750), MACINTOSH (8750).
CP/'M-68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CPM-80, TRS-80 3 & 4, Apple I, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROM.

The first TARGET is included in the price of the HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $1000 (VAX).

Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP'M-63K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/280 ROM

Manx Aztec CI
“I've had a lot of experience with different ¢ compilers
but the Aztec C80 Compiler and Professional Develop-
ment System is the best I've seen.

80-Micro, December, 1984, John B. Harrell 111

Aztec C II-¢ (CP/M & ROM) $349
Aztec C II-d (CP/IM) $199
C-tree database (source) $399
Aztec C80-c (TRS-80 3 & 4) $299
Aztec C80-d (TRS-80 3 & 4) $199

How To Become an Aztec C User

To become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (800-TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812.

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.

How To Get More Information

To get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Software Systems.

30 Day Guarantee

Any Manx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking fee may be required.

Discounts

There are special discounts available to professors,
students, and consultants. A discount is also available on
a“trade in” basis for users of competing systems. Call for
information.

Inquiry 231

To order or for information call:

800-221-0440
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II:ITELLIGENT DATABASES

All Prolog systems
have ways of saving
their databases in files
and restoring them.

entered enough. If you cannot get the
whole record on one line, you can con-
tinue on the next, and the system will re-
mind you how many levels of parentheses
remain to be closed.

The simplest query into this database
is a check to see if a particular record is
there. This query is catled is. You invoke
this query by typing

&.is(flight (BA193 London New-York
(Mon 10.30) (Mon 09.20)))

YES

& .is(flight(PA52 New-York London
(Sun 19.00) (Sun 06.40)))

NO

&.

Notice here that the name of the rela-
tion (flight) is indicated before the first
item and that all the items are enclosed
in parentheses. This is the standard way
of representing a relation in Prolog. In the
query three sets of parentheses are used:
one surrounds the IS query. another the
arguments of the relation, and a third the
lists that make up the individual items.
This may look forbidding, but it rarely
gets more complicated than this in a
microProlog program.

Why did the second query fail? Even
though there is a flight on Sunday at 19.00,
there is no flight on Sunday at 06.40 (the
06.40 flight leaves on Monday). Notice
that matching is done at all levels of
nesting.

It is not very useful just to confirm what
you already know. You need to get infor-
mation out, and for this purpose you use
the which command, with variables stand-
ing for anything you don’t know. A
variable is written as an underscore
followed by a word (e.g.. __X or _var).
(This is now standard in microProlog and
accepted by CProlog and other versions.)

Suppose you want to know the time and
flight number of a plane from London to
New York. You type:

&which (__X__Y: flight (_X London
NewYork __Y __27))

PA51 (Sat 10)

BA193 (Mon 10.3)

No (more) answers

The which command has two parts
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separated by a colon. The first part is an
answer template, __X __Y. The second
part is a query, flight (__X London New-
York __Y __7). Note that the answer
template does not have to include all possi-
ble information (you did not ask for the
arrival time to be printed out). But the
query has to include the same number of
items as the original data. You also have
to enter the times as floating-point
numbers so that not all the decimal places
are printed out.

Besides variables. the answer template
can contain any words needed for clarity.
For instance:

&. which(Flight __X leaves on __Day
at __Time:
flight(__X London New-York
(__Day __Time) __Arr))
Flight PA51 leaves on Sat at 10
Flight BA193 leaves on Mon at 103
No (more) answers

In the case above, two of the variables
(__Day and _Time) in the query were
placed inside inner parentheses, whereas
in the first query the variable Y corre-
sponded to the entire item enclosed in
parentheses. This shows how you can
“split open™ a complex item. In general.
a variable can match any item enclosed in
parentheses such as a list or an individual
item. Queries in Prolog are very flexible
because they can have more than one
answer and you can specify different parts
of the answer.

For instance, suppose you want to know
the arrival time of any flight to New York
on Saturday. The following query will do
the job:

&which(__X from __Y: flight(_Z
__Y NewYork __Dep (Sat _X)))

13.45 from London

No (more) answers

If you want to know only arrivals after
a certain time, you can add other condi-
tions to the first query, using the same
variable names to keep track of the infor-
mation.

& which (X from __Y: flight(_F
__Y NewYork __Dep (__Day
_ X)) and 16 LESS __X)

16.45 from Houston

No (more) answers

To find the times of all flights that do
not start in New York, you can use this
query:

&which(_X from _Y to __Z:

flight(_F _Y _Z _X __arr) and
not(__Y EQ New-York))

(Sat 10) from London to New-York

(Sun 12.35) from Houston to New-York

(Mon 10.3) from London to New-York

No (more) answers

&.

The predicates LESS and EQ (equal)
are two examples of the many built-in
predicates in Prolog. I will not attempt to
give a full list because your local Prolog
implementation may be different. Any
predicates such as these that have exactly
two arguments can be written as expres-
sions.

In both of the previous two queries it
is important that the variables receive a
value before the test is made because Pro-
log evaluates several queries linked by
and in order from left to right. If you at-
tempt to evaluate 16 LESS __X before
_ X has a value, Prolog will report a con-
trol error.

In this instance. Prolog is more user-
friendly than Pascal: If you make a test
before assigning to a variable in Pascal.
the result will be more or less random.
In the second example, if Y does not have
a value, not will fail (because EQ suc-
ceeds, by setting __Y to New~York), and
the query will fail, leaving you confused.

The connectors and and not are two of
the fundamental elements of Prolog and
behave like the elementary logic circuits
of the same names, from which computers
are built. You can also use the logical or
connector, but it is not as common (most
of its uses are dealt with by other means,
as you'll see).

Any number of conditions can be strung
together. For instance, if you wanted to
find all flights from New York on Satur-
day after 4 p.m. except those going to
Miami. you could make the following

query:

& which(_ X to __Y: flight(__F New-
York __Y (Sat __X) __A) and 16
LESS __X and not(__Y EQ
Miami)))

16.4 to Houston

No (more) answers

&.

Changing and Storing
the Database
The primary database in Prolog is kept in
RAM. All Prolog systems have ways of
saving their databases in files and restor-
ing them. Some also have ways of effi-
ciently accessing databases stored on disk.
Let’s look at some of the commands
available for storing databases in the
microProlog system. You can list a par-
ticular relation by typing LIST followed by

continued
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INTELLIGENT DATABASES

the relation name, or you can type ALL
for all current relations.

You can save the current workspace on
disk by using the SAVE command in con-
junction with a filename that is not the
same as any relation. Because in micro-
Prolog uppercase and lowercase letters are
distinctly different, it is all right to use the
same name as a relation but in uppercase
letters, for example, SAVE FLIGHT.

If you want to start a new database, you
can delete all current relations by typing
KILL ALL and reload another program
saved on the disk with LOAD [filename].
Sequential and random access input/out-
put are also available as aids to program-
ming the database.

To edit a program, microProlog has
several types of editors, depending on the

size of the system. The simplest is a line
editor similar to Microsoft BASIC, and the
most elaborate is that found in the Macin-
tosh version of Prolog.

If you look at the file of a microProlog
program, you'll discover that the syntax
is different from that presented in this ar-
ticle. It has an “‘internal” syntax similar
to LISP. Don't worry, the simple front end
takes care of the differences. It is possi-
ble to program in the internal syntax and
even to invent your own internal syntax if
one of those provided does not suit you.

Incorporating Rules into

the Database

So far I have not incorporated any rules
into the airline database. Rules can be
used for such purposes as conducting an

Table 4: The normalized Prolog database.

I Flight No. City

Arrival Departure Order
i &.accept calls |
(PA51  London — (daily [
10:00) 1)
calls.  (PA51 NewYork (dlaily (daily 2)
| 14:22) 16:40)
calls. (PA51 Houston (daily (daily 3)
19:30) 20:30)
calls. (PA51  Mexico-City (daily — 4) |
22:35)
| calls. (BA193 London — (daily 1)
10:30) [
calls. (BA193 New-York (daily (MTh 2)
09:20) 10:20)
calls.  (BA193 Washington (Tu Th — 3) |
| 11:15)
| calls.  (BA193 Miami (Mo We - 3)
11:50)
calls. (PA52 Mexico-City — (daily 1)
| 09:00)
calls. (PA52 Houston (daily (daily 2) i
11:05) 12:35)
calls. (PA52 NewYork (daity (daily 3)
16:45) 19:00)
calls. (PA52 London (daily - 4)
30:40)
| calls. (BA192 NewYork (daily 1)
09:30)
calls. (BA192 London (daily — 2)
18:10)
calls.end
| &
|
—

|

flies(__Flightnumber _From _To __Dep __Arr) if

| calls(_Flightnumber _From __Arr1 _Dep __Stop!) and
calls(__Flightnumber _To __Arr _Dep2 _Stop2) and
| _Stopt LESS __Stop2 and

I

Figure 1: The rule for constructing a new timetable.
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interactive dialogue and showing de-
pendence. But here I will consider only
rules that extend the database and allow
users to capture “regularities’ in the data.

It’s easy to pick out regularities in air-
line schedules. Most flights have several
stopovers, and departure and arrival times
are repeated when each leg of a journey
is described. For most airlines, the basic
schedule is a daily one, with the same
flight numbers used every day. But there
are exceptions to these regularities. Often
flights do not run on certain days of the
week, and public holidays play havoc with
the schedules.

If you are constructing a personal data-
base for scheduling, it is worth recording
a certain amount of detail—for example,
the dates of public holidays—so that your
database does not produce misleading in-
formation. Prolog rules form a highly
convenient method of passing such infor-
mation in a compact form. In construct-
ing your database, you may need to layer
it to distinguish the rules that are conve-
nient for querying the database from those
that are used for storing the data. (This
is a methodological distinction, not a re-
quirement of Prolog.)

First, you must store each stopover
point separately and be able to bring
together the starting point and destination
when needed. The data must be organized
as shown in table 4. The final column
gives the direction the plane is traveling
in so you don’t have to cope with the com-
plexities of local time zones, changes of
day, etc., when deciding if PASI goes from
London to Houston or vice versa. Notice
that the Concorde (flight BA193) arrives
in New York earlier than it departs Lon-
don (local time).

In table 4, “missing data” is represented
by a dash (-) (this could be any other con-
venient symbol). Also, because you have
to represent flights that run beyond mid-
night, some times (such as that for PA52)
are greater than 24 hours.

We will now write a rule, similar to the
original rule, that will construct a table
from this new layout (ignoring at this point
the question of flight frequency). This rule
can be simply stated as shown in figure 1.

The rule can be easily understood in
terms of the queries we have already con-
sidered. We interpret the three conditions
after the if function as a query into the
database. The conclusion, the flies expres-
sion, written at the beginning, cor-
responds to the answer template. But this
time the conclusion forms a new relation
that can be treated exactly like the data-
base entries that composed it originally.
It is, in fact, an “implicit” relation, behav-
ing in this case somewhat like a *‘rela-
tional join” in database terminology.

continued
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To add a rule to the database, we use
the add command, surrounding the whole
clause with parentheses, as shown in
figure 2.

You can make queries of the new rela-

&.add(flies(__Flightnumber __From _To __Dep __Arr) if

calls(__Flightnumber __From __Arr1 __Dep __Stop1) and
calls(__Flightnumber _To __Arr __Dep2 __Stop2) and

_ _Stop1 LESS __Stop2)

Figure 2: Adding a new rule to the database.

tion identical to those for any other rela-
tion, such as: &which(_F to __Dest:
flies(__F New-York __Dest __D __A)).

So far, we have not made allowance for
the different days of the week. Most

o ]

days(_X _Y) if day(_X _Y)
days(daily __X) if day(__Y _X)
days(MTH _X) if day(Mowe __X)
days(MTH __X) if day(TuTH __X)

day(MoWe  Monday)
day(TurH Tuesday)
day(Mowe  Wednesday)
day(TurH Thursday)
day(Fr - Friday)
day(Wend  Saturday)
day(Wend  Sunday)

Figure 3: Database rule for expressing days of the week.

days(__FregA __Day))
Tuesday
| Thursday
No (more) answers
&.

&which(__Day: flies(__F London Washington (__FregD _TimeD)
(__FregA __TimeA)) and days(__FregD _Day) and

Figure 4: Using the days relation to check the Concorde schedule from

London to Washington.

flight(__Flight _From _To (__Day _TimeD) (_Day TimeA)) if
flies(__Flight __From _To (__FregD __Time)) (_FregA _TimeA) and
days(__FreqD __Day) and days(__FregA __Day) and _TimeA LESS 24

flight{__Flight _From __To (__Day __TimeD) (_Next _ TimeAr)) if
flies(__Flight _From _To (__FreqD _Time) (__FreqA _TimeA)) and I

days(__FreqD __Day) and days(_FregA ...) and 24 LE _TimeA and

next(_Day __Next) and _TimeAr = (_TimeA-24)

| next(Monday Tuesday)
next(Tuesday Wednesday)
next(Wednesday  Thursday)
next(Thursday Friday)
next(Friday Saturday)
next(Saturday Sunday)
next(Sunday Monday)

Figure 5: Rules for determining days of the week.
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airlines have their own codes for showing
days of the week. Any of these could be
used. Notice that in table 4 a single flight
does not always follow the same route on
each day of the week. For instance. after
stopping in New York, the Concorde goes
to Washington on Tuesdays and Thursdays
and to Miami on Mondays and Wednes-
days. The meaning of the codes can be ex-
pressed as database rules. as shown in
figure 3.

This example shows how casily tables
can be nested and made to include other
tables. The first rule of days says that all
instances of day are also days. In fact,
the use of the second relation day is strict-
ly unnecessary. You can make the condi-
tions of a rule refer to the rule itself (recur-
sion), but then you have to be careful that
you don’t introduce circularities. For in-
stance. if you check which days corre-
spond to “daily,” the program in figure 3
will generate every day of the week ex-
actly once. If, however, you include the
rule days(daily __X) if days(__Y __X),
you would get an infinite number of
results!

Prolog uses the rules it has to generate
more answers without checking to see
whether it has already produced the same
answer. In general, it is wise to avoid
recursive definitions in database situa-
tions.

Let us use the days relation (see figure
4) to ask which days of the week the Con-
corde flies from London to Washington.
Trace through the execution of this query.
The relation __FreqD is bound to daily
and __FregA is bound to TUTH. Thus the
first call to days will generate seven solu-
tions for __Day, but only two of them are
acceptable to the second call.

Prolog deals with the goals from left to
right, solving all the subgoals of a goal
before going to the next goal. If the pro-
gram fails at any point, it returns to a
previously solved goal and tries to find
another solution.

One important part of the timetable has
been neglected so far. Flights often start
on one day and finish on the next, espe-
cially those going from west to east. To
allow for this, we have continued the
24-hour clock into the next day where nec-
essary, and we must now convert these
times to normalized day times of day.

The complete program for a flight now
has two separate cases (shown in figure
5). The use of several rules instead of an
or or if...then.. else construct (as
demonstrated in figure 5) is one feature
of the Prolog style that separates it from
other languages. Conventional program-
ming constructs are available in Prolog,
but they do not necessarily lead to clearer
programs (though sometimes they are

continued
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INTELLIGENT DATABASES

Prolog is highly
interactive, but
strategy still depends
on the programmer.

desired for efficiency). Try recoding flight
to see what I mean. Remember that you
cannot “change” the value of a variable.
You will have to introduce new ones. An-
other way to improve efficiency (so that
flies is not evaluated twice) is to introduce
a subsidiary relation.

Connecting Flights

It should now be easy to see how to han-
dle connecting flights in this database. You
need to find two flights that go via an in-
termediate point so that there is sufficient
time to change planes but not too long a
stopover. A program that does this is given
in figure 6. Again, you must allow for two
cases in reasonable because it is always
possible to make the change over midnight
(across a Day boundary). Notice that the
relation flight is used to work out the exact
days of the week so that frequency of dif-
ferent flights is taken into account. When
you are dealing with relations, you can

assume that all possible answers are
returned.

The relation ok depends only on the
time difference, but it could easily be ex-
tended to deal with different airports, air-
lines, etc. If the time differences are not
exact hours, you must take more care with
the subtraction because minutes have been
expressed as hundredths of hours.

Evaluating Prolog Queries

In many of the examples, I have used the
which command to generate all the solu-
tions to a query. This is normally the ap-
propriate method for a database, and I
have been careful to ensure that the pro-
grams are finite.

However, Prolog does not operate in the
normal style of databases. The common
database technique for finding all connect-
ing flights is to take all the solutions to
the first leg and all the solutions to the sec-
ond leg and find the “join” of these two
sets. Since there are probably thousands
of flights in a week, this is an expensive
operation.

Prolog does it differently by attempting
to find one solution first to each subgoal,
proceeding strictly from left to right. If
it fails, it backtracks and attempts to find
another way through. In most databases,
where only a small fraction of even the
first subgoal meets the criteria, this leads

) schedule( (__Flight change at __Int for __Flight2) __From _To
__Depart __Arrive) if flight(__Flight __From __Int _Depart
l __IntArr) and flight(__Flight2 _Int __To __IntDep __Arrive) and

reasonable(__IntArr __IntDep __int)

(_TimeD — __TimeA) and ok(__Diff)

I reasonable( (__Day __TimeA) (__Day __TimeD) __Port} if __Diff = ‘

1 reasonable( (__Day __TimeA) (_Next __TimeD) __Port} if next(__Day
{ __Next) and __Diff = (_TimeD - __TimeA + 24) and ok(__Diff)

ok(__Wait) if 1.0 LESS __Wait and _Wait LESS 40

Figure 6: Program used to determine stopover times between connecting

flights.

(Day2,Arr], -, D2), D1< D2.

Day2.Arr[ ], no. D2) & D1 < D2.

Here is the "flies” predicate written in the “Edinburgh” style.

flies(Flight, From, To, [Day1,Dep], [Day2.Arr}) :-
calls(Flight, From, -, [Day1,Dep}, D1), calls(Flight, To,
And here is the “flies” predicate written in the "Waterloo” style.

flies(Flight, From, To, Day1.Dep.[}, Day2.Arr[}} <-
calis(Flight, From, no. Day1.Dep[]. D1) & calls(Flight, To,

L

Figure 7: A comparison of the Edinburgh and Waterloo syntaxes using the

fies predicate.
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to substantial saving of program run time.

But there is another factor. At each
stage, Prolog keeps the most general solu-
tion. In figure 5, it will not settle on the
day of the week until it reaches the days
predicate. Thus when Prolog does back-
track, it usually doesn’t have far to go.
These two features make it much more ef-
ficient than many comparable strategies.

This does not mean that there is no skill
involved in ordering the subgoals sensibly
within a procedure. Prolog is a program-
ming language and the strategy is left to
the programmer. But because it is a highly
interactive language, it is possible to test
out your ideas immediately, and after a lit-
tle practice most people have little trou-
ble predicting where the inefficiencies lie.
Ironically, people with a strong mathe-
matical or logical background and pro-
grammers who immediately look for the
familiar assignment statement often have
the most trouble with Prolog.

The left-to-right strategy is very suc-
cessful on sequential-logic machines, in
part because it leads to an efficient stack-
based memory management strategy. On
parallel-architecture machines other strat-
egies may be far more successful.

Other Versions of Prolog

Like all popular languages, Prolog is ac-
quiring many different dialects. I know of
over thirty systems. In some ways the dif-
ferent versions are less dissimilar than is
the case with other languages because they
all possess a common evaluation mecha-
nism and underlying semantics even
though their syntaxes can be very dif-
ferent.

The two most popular forms are the
“Edinburgh™ syntax and the “*Waterloo™
syntax. The Edinburgh syntax was origi-
nally written for the Digital Equipment
Corporation PDP-10, but it is now avail-
able on Digital's VAX computers and
many other machines. The Waterloo syn-
tax was originally written for IBM main-
frames. (See figure 7.)

Prolog variables are written with
capitals, though an underscore or asterisk
prefix may be allowed. Constants must
start with lowercase letters unless they are
enclosed in single quotation marks. List
notation is distinguished from a function
or relation call, whereas in microProlog
only lists are used. Commas abound and
serve several functions, especially in the
Edinburgh syntax.

Moves are underway in the U.K. to stan-
dardize the different dialects of Prolog and
bridge the gaps before they become a
serious handicap to the development of
software. The process is not helped by the
unclear meaning of the more “impure”
Prolog features, which I have intentionally
avoided here. B
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With every purchase of an HX-12E Monitor between November 1 and
| \\/ January 31, 1987. To receive a free monitor stand, simply send us your

\\‘// completed warranty card with your original invoice (no photocopies

accepted) by February 15, 1987. All requests will be filled within 6-8

weeks after receipt.
B
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GRAPHIC SYSTEMS

AN INTELLIGENT SYSTEMS COMPANY
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Now Shipping NTNX...
Network-Compatible Software

We're Writing
the Future of
Multi-User PCs

PC-PLUS — The Ftest

Growing
Multi-user
PC Solution

Alloy introduces
PC-PLUS — a
revolutionary multiuser,

multiprocessor architecture

for PCs. Amidst the confusion of
LANSs and time-sharing approaches,
RTNX and PC-SLAVE/16 provides

a unique, high-performance solution.
What LANs promised, PC-PLUS
delivered. Faster. Easier to install and
use. Less Expensive.

ATNX with its lightning-
' fast disk caching supports

AT-class machines. File

and record locking — plus
controls to manage file access. Disk
volumes greater than 32 Mb. DOS
3.X machines can reach the peak of
multiuser performance.

NTNX and PCST/G
|| graphics terminal continue
the tradition. NTNX lets

PC-PLUS run multiuser
applications written for Novell Net-
Ware and MS-NET. PCST/G brings
high-resolution, Hercules-compatible
graphics to PC-PLUS workstations.

We've written
‘ the history

of multiuser

PCs, and
we’re writing the future

.. . with PC-compatible
multiuser systems.

Alloy PC-PLUS. RTNX. PC-SLAVE/16. ATNX. NTNX
NetWare is a trademark of Novell. Inc.; MS-NET is a trademark of

Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham,

The LAN
Alternative
PC-PLUS . . . the perfect
solution for sharing data among users.
The 8MHz SLAVE/16 card operates
at over twice the speed of typical
PCs. Advanced bank-switched mem-
ory delivers data at bus speed. Many
times faster than LANs. Engineering
ingenuity makes PC-PLUS simpler
and much easier to install than LANs
or UNIX multiuser systems. While
sharing disks, printers and other
peripherals with single-user ease

of operation.

The Optimum IBM Multi-
user Solution . . . Made
Possible by Alloy

The PC-PLUS family turns your single
IBM personal computer or compatible
into a fully integrated office solution.
Up to 31 users can be added to the
host — while maintaining full func-
tionality of the PC. As needs grow,
add more PC-SLAVE/16 cards and
) low-cost terminals.

The Choice of
Vertical Market
Resellers

PC-PLUS expands as
business grows. In any
vertical market. Law.
Finance. Medicine.

POS. Real Estate.
And more. That’s why PC-PLUS

is the fastest-growing multiuser
solution among vertical market resell-
ers. Today with a strong commitment
to tomorrow,

The PC-PLUS is available from:

Crystal Computere, Inc.
Leraxa. KS 66214

PC Distributing, Inc.
Northbrook. 1L 60002

(913) 541-1711 (312) 298-1400
Ireng TX 75063 Su

5 per Source
(214)129-1300 Norcross. GA 30071
FA Components 404) 441-3451
Elmhurst, NY 11373 S
(718) 507-1444 b
T o SR
e San Jose, CA 95131
Greenville, SC 29607 (408) 4368026
(8031 288-2422
Bellevue, WA 98004 Vitronix Corporation
{2065 454-6307 Westboro. MA 01581

{617) 366-1144

W4 Micro Distributors
Birmingham, AL 35209
(205) 945-8310

First Source Distributing
Salt Lake City, UT 84119
@01 973-0074

Micro Computer
Distributors. Inc.
Huntington Beack. CA 92649

Western Micro Systems
Mountain View. CA 91043

1714) 895-5841 (415) 964-2050
A 5 Redmond, WA 98052
Micro Wholesalers, Inc. (206) 881-6737

Hant Valley, MD 21030
(301) 666-5300

Softsel

West  800-645.7778
Central 800-645-7775
East 800-645-7779

Ingram Vertical
Systems Division
800-847-6383
Northwest Ext. 277
Southwest Ext. 265
East Ext. 222

Compulter Products, Inc.

ané PCST/G are trademarks of Allay Computer Products, Inc.
f MicroSoft. Corp.; UNIX is a trademark of AT&T Irnformation Systems.

Massachusetts 01701. (617) 875-6100, TWX: 710-346-0394

Alloy Computer Products, Inc., 9 Executive Circle, Suite 2:10, Irvine, California 92714. (714) 261-7661
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Gregg Williams

An Introduction
to Relaxation Methods

An unusual numeric technique for solving physics problems

omputers help many of us

in our work, but no two
‘ groups benefit more from

their use than scientists

and engineers. Both pro-
fessions deal with the endless manipula-
tion of numbers, and computers have
given them the ability to manipulate more
numbers with greater accuracy. In par-
ticular, both groups deal frequently with
situations governed by ordinary and par-
tial differential equations. These equations
are often difficult to solve algebraically,
but when a specific answer (instead of a
general solution) is sufficient, computers
can usually deliver it with any practical
degree of accuracy.

A numeric technique called the relaxa-
tion method is not well known, but it is
very useful in solving such matters as
systems of simultaneous equations, frame-
work problems (where you find the
equilibrium position of a flexible frame-
work given certain forces at each joint),
and beam-deflection problems. In this ar-
ticle, I will concentrate on the method’s
most interesting use, the solution of two-
dimensional systems that can be described
by Poisson’s equation:

ow  &w
~— t — + Wiy = 0.
sz T gy T W) =0
I will focus on a special case, Laplace’s
equation, where the condition Wi(x,y}=0
gives the equation

2w &w

w e

This partial differential equation describes

Gregg Williams is a senior technical
editor at BYTE. He can be reached at
BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458.

ILLUSTRATION BY KYLE SKRINAK

the behavior of many two-dimensional
systems, like the distribution of electric
potential in a region of constant resistivi-
ty or the distribution of stress in a cylinder
being twisted. The simplest and most in-
tuitive application of the relaxation
method is in determining the internal tem-
peratures of a homogeneous solid
presented with given fixed temperatures
on its surfaces.

An Intuitive Explanation

In the context of heat traveling through a
homogeneous cross section, it is simple
to describe the relaxation method in-

tuitively. (See “‘Formal Derivation of the
Relaxation Equation” on page 112.) First,
superimpose a square grid on the cross
section and note the (unchanging) tem-
peratures at its edges. It is intuitively
plausible that the center node in figure la
is stable (points of the cross sections will
be referred to as nodes and their cor-
responding array entries as elements): Its
value, 13, is the average of its adjacent
nodes. This can be stated as an equation
in two ways:

wo = % (W, + wy, + wy + wy)
continued
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or
error Fy = Y4 (w + w, + w3 + wy) — w,.

In the case of figure la, the error is 0. The
center node in figure 1b, however, is given
by

Fo=%(17+10+9+16 —12=1

and it is plausible that the error should in-
dicate the magnitude and direction of the
needed correction. If we think of the er-
ror as “tension” in the system, the relax-
ation method is one that causes nodes to
iteratively “relax’ toward equilibrium. To
help match the literature, we should
change the preceding error equation to

Fo = (w + wy + w3 + wy) — 4w,

The relaxation method for solving

aw ?w
£y + 3y + WMxy) =0

is based on approximating the two par-
tial derivations by combinations of the
terms w, through w,. Start by approxi-
mating the ordinary derivative dw/dx.
The function w at a point x near X, is
given by the Taylor’s series expansion:

w o= wy + (%)0 (x — xp)

1 d*w
o ( e )o("""")2
1 d*w
*yae )o L
Ay

1 d
+I( ) )o(x—xo)‘+...

By substituting the values w, = x + h
and w, = x — h into this, we get

_ dw I (P
W"W°+"(dx)o+ 2 de)o

LB WY | dY
6 \dr®Jo 24dx*)o

and

dw h fd*w
wr == (5), + T (),

B (W Ky
6 Ldx3Jo 24\dx*)o

Adding these together, we get

w, + wy = 2w, + hz(‘:_xu;)o + O(h%),

where O(h*) is a term that includes the

Formal Derivation
of the Relaxation Algorithm

fourth, sixth, and higher order terms; for
a suitably chosen h, this term is small
enough to ignore. Rearranging the equa-
tion, we get

hz(——‘:::’ )0 =w;, + w3 — 2w,

When we transfer this approximation to
two dimensions, we get the two equations

aw
#(5),
and

2
hz( %V‘;} )0 = w, + wy — 2wy

(the ds change to ds because the ordinary
differential terms become partial dif-
ferential terms). These are called finite
difference equations because they ap-
proximate a derivative by the difference
of nearby points.

Multiplying the original Poisson’s
equation by h2 and substituting the two
difference equations into it, we get

w, + w3 — 2w,
1 3 0

(W, + wy — 2wg) + (wy + Wy — 2wy)
+ W, =0

or
4
E w, — 4wy i2W; = 0,
n=1
which has an error of O(h*). If node 0

does not have its true value, we define
the error function F; as

4
F°=E w, — 4w, + hW.

n=1

In the simpler Laplace’s equation, where
Wix,y) = 0O, this becomes

4

F = E w, — 4wy.

n=1
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or

Fy = 24 w, — 4w,

n=|

where F, is the error, Zw, is the sum of
w, through w,, and the nodes are labeled
as in figure la.

The preceding equation is for situations
governed by Laplace’s equation. The cor-
responding equation for situations gov-
erned by Poisson’s equation, where each
node w; has an inherent value W, is

4
F, = E w. — 4w, + B2W,,

n=1

where h is the distance between two ad-
jacent nodes (also called the unit grid
size).

The Relaxation Algorithm
Let us say we have a two-dimensional ar-
ray NODE (L,J), whose elements repre-
sent the temperatures of the cross section.
If the array has MROWS rows and
MCOLS columns, the edge elements (all
elements in rows 1 and MROWS and col-
umns | and MCOLS) represent the un-
changing boundary temperatures, and all
the rest represent the internal nodes that
we are working on. Let us also define an
array of the same size, RESID(,)), that
has the value 0 for boundary nodes and
the error function F, for all internal nodes.
From the above equation and figure 1, it’s
apparent that if we change the tempera-
ture of an internal node by 1 degree (i.e.,
increase NODE(I,J) by 1), its error tunc-
tion (in RESID(1,J) ) goes down by 4 and
the error functions of all adjacent inter-
nal nodes each increase by 1; the RESID
values of edge nodes remain at O because
their temperatures are fixed. Pictorially,
we represent this set of relationships as
in figure 2; the values inside the circles
are the changes to the RESID array, and
the +1 outside the center node represents
the change to the corresponding NODE
element.

With that in mind, the relaxation pro-
gram goes as follows:

1. Define the NODE array.
2. Calculate the RESID array from the
equation for F, and the NODE array.
3. See if the computations are finished and
repeat as long as they are not:
a. Find the element with the greatest
RESID value,
b. “Relax” that element to O.
4. Print the answer (the NODE array).

One important detail not specified by
the preceding algorithm is the determina-
tion of when the computations are
finished. In most numerical analysis al-
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gorithms, we halt the computation for N
decimal places of accuracy when the ab-
solute value of the error function becomes
smaller than § X 107!¥*!). We do that for
each interior element in the NODE array
(i.e., we wait until the absolute values of
all the RESID elements are less than 5 X
10-t¥+!1) but we also monitor the sum of
all the RESID elements until its absolute
value is less than a given quantity. If the
errors are on both sides of 0, they will add
to a number near 0; if they are not, we
will get a larger positive or negative
number that indicates that we need to do
additional relaxation to “‘fine-tune™ the
system. For our purposes, we will look
for the sum of all RESID elements to be
less than 107",

In summary, the relaxation algorithm is
finished when

RESID(I,J) <5 x 10-tv+1

for all interior elements of NODE and
¥ ¥ RESID(L,)) < 107~
rJ

An Example
With two Applesoft BASIC programs, we
can experiment with relaxation problems.
[Editor’s note: The nwvo programs plus a
help file are available on disk, in print,
and on BIX under the names RELXI. BAS,
RELX2 BAS, and RELXH.TXT. See the in-
sert card after page 424. Listings are also
available on BYTEner. See page 4.] We
will start with the 5 by 5 NODE array
shown in table la (which also shows the
RESID-error array associated with it).
When I started the RELAXN program, I
specified one decimal place of accuracy.
This means that the program will not finish
until all RESID elements are between
—005 and 0.05, and the sum of all the
RESID elements is between —0.1 and 0.1.
I have written the program so that the print-
outs of NODE and RESID round and dis-
play to one more decimal place of accuracy
than is specified; in this case, all numbers
will be shown rounded to the nearest hun-
dredth, but their true values are the same
values, rounded to the nearest tenth.
Looking at RESID, we see that the
largest error is 40, at element (3,4). To
reduce this to 0, we must add 10 to
NODE(3,4), which means that RESID
(3,4) becomes 40 +(—4 x 10), or 0, and
that RESID(2,4) and RESID(3,3) are in-
creased by 10 each. The other two
neighboring nodes, RESID(3,5) and
RESID(4,4), do not change because they
are boundary nodes. The resulting NODE
and RESID arrays are shown in table Ib.
After 10 iterations, the NODE values
look closer to being correct, and the
RESID values are smaller and more even-
ly spread through the interior nodes (see

table Ic). The program stops after 53
relaxations (see table 1d); the largest-
magnitude RESID is 0.0176 (a value that
is printed out at the end, even though it
is rounded in the RESID array to 0.02),
and the sum of the RESID array is 0.0864.
In general, the RESID sum criterion is
fulfilled long after the largest-magnitude
criterion has been fulfilled. Here, the
algorithm could have stopped when the
largest-magnitude RESID value was 005.
Because it went on to 0.0176, I am more
comfortable that the NODE values are
correct to one decimal place, as specified.
(The NODE values in table 1d must be
rounded to one decimal place.)

Block Relaxation
At the beginning of a relaxation solution,
RESID values often gather in one area.
When this happens, the unmodified relax-
ation algorithm can take hundreds of steps
to distribute them across the array. Also,
it turns out that the relaxations of adjacent
nodes cancel each other out, making this
point-by-point relaxation very inefficient.
It is possible to create relaxation templates
that specify the net effect of a unit change
to a rectangular array of nodes instead of
a single node. If we combine the results
of relaxing three nodes in a straight line,
we get the relaxation template of figure 3a.
The dotted oval marked +1 around the
three nodes indicates that the NODE value
of these three nodes should be increased
by +1 each; the values in each circle are
the amounts to be added to each RESID
element. Figure 3b shows a larger exam-
ple, that of 3 by 4 block relaxation.
Figure 3c shows the generalization of
block relaxation to an m by n block. (The
1 by n block is an exception to the algo-
rithm below; its construction can be
inferred from figure 3a.) To find the
template for a given block. we must

1. Draw a dotted oval around the block
and label it +1. Each node inside the
dotted oval should have 1 added to its
NODE element.

2. Draw all the neighboring nodes that are
outside the block; this should be two
nodes each for the four corner nodes and
one node each for the nodes on the edge
of the block. Label each outside node with
a 1. These nodes will have their RESID
elements increased by that amount.

3. For each edge node that has one neigh-
boring node outside the block, place a —1
in that circle. For each corner node that
has two neighboring nodes outside the
block, place a —2 in that circle. For each
interior node that has all its neighbors in-
side the block, place a 0 in that circle.
These nodes will have their RESID
elements increased by —1, —2, and 0,
respectively.

Figure 1: An intitive analysis of node
interrelationships. With a lirtle
arithmetic, we can see that node wq in
figure la (red) is correct because its
value is the average of its four
neighbors. Node wy in figure Ib is not
correct because it is less than the
average of its neighbors.

0

| SE—

Figure 2: The basic node relaxation
template, which is read as follows:
When the node value of the center
(red) node is increased by 1, its error
value is decreased by 4 and the error
values of its neighbors are each
increased by I. See the text for further
details.

Doing point relaxations of an m by n
block changes Smn array values. Doing a
block relaxation of the same block
changes mn+4(m+n—1) array values. If
you look at the template of figure 3c, you
will realize that an m by n block relaxa-
tion takes 2m+2n units out of its edges

continued
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Table 1: An example of the relaxation method. Table la
shows the beginning NODE array and the RESID array
calculated from it. The cross section of the solid being
modeled is a rectangle with a corner cut off. In this
example, the inactive elements are marked bya —1Iin
the NODE array. The relaxation will be carried out to
one decimal place of accuracy. The red element, element
(3.4), is the first to be relaxed because its RESID value
has the largest absolute value in the RESID array. Table
Ib shows the NODE and RESID arrays after relaxing
element (3,4). To decrease the RESID of 40 10 0,
increase the NODE value from 0 to 10. The RESID
values of elements (3,4) and its neighbors (red) change

according 1o the template of figure 2, except that
elements (3,5) and (4,4) (blue) do not change because
they are border elements. Table Ic shows the arrays after
10 iterations. Table Id shows the arrays Jor the solved
cross section, which occurs after 53 point relaxations.
The NODE values should be rounded to one decimal
place. The sum of the RESID elements is 0.0864 and the
largest-magnitude value is 0.0176; these are less than the
maximum error values for one decimal place of
accuracy, 0.1 and 0.05, respectively. (The 0.0864 and
0.0176 values do not show up in the RESID array as
shown because its elements have been rounded 1o two
decimal places.)

@  NODE array is: (®) NODE array is:
-10 -10 -10 -10 -10 -10 -10 -10 ~10 -10
10 0 0 0 10 10 0 0 0 10
10 0 0 0 10 10 0 0 10 10
10 0 0 30 -1 10 0 0 30 -1
-10 -10 -10 -1 = -10 -10 -10 =) =]

RESID array is: RESID array is:

0 0 0 0 0 0 0 0 0 0

0 0 -10 0 0 0 0 -10 10 0

0 10 0 40 0 0 10 10 0 0

0 0 20 0 0 0 0 20 0 0

0 0 0 0 0 0 0 0 0 0
(c) NODE array is: (d) NODE array is:

-10.00 -10.00 -10.00 -10.00 -10.00 -10.00 -1000 -10.00 -10.00 -10.00
10.00 0.00 0.00 2.50 10.00 10.00 1.33 0.18 3.13 10.00
10.00 4.37 5.37 11.56 10.00 10.00 5.18 6.26 12.35 10.00
10.00 2.1 6.46 30.00 -~1.00 10.00 3.13 7.34 3000 -~1.00

-1000 -10.00 -1000 -1.00 -1.00 -1000 -10.00 -1000 -1.00 -1.00

RESID array is: RESID array is:

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 437 -213 1.56 0.00 0.00 0.02 0.01 0.02 0.00
0.00 0.00 0.93 1.62 0.00 0.00 0.00 0.02 0.00 0.00
0.00 2.40 1.62 0.00 0.00 0.00 0.02 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

and transfers them to the layer of nodes
surrounding it.

How should we use a block relaxation
template? By what number should we
relax each node in the block to get the best
effect overall? One approach is to relax the
block so that the sum of the errors in that
block becomes 0. Suppose the sum of all
the RESID elements in the block (call this
the RESID sum) is S. Each unit of block
relaxation reduces that sum by (2m+2n)
units. Thus, if we relax the system by
S/(2m+2n) units, the RESID sum for that
block will be 0.

Often, the beginning RESID array
shows a heavy concentration of errors
either around the edges of the array or in
the center. One of two operations, block-
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ing in or blocking out, can distribute the
error more over the entire array and at the
same time zero out the RESID sum of a
block of the array, thereby facilitating the
overall solution. Blocking in consists of
doing block relaxations over increasing-
ly smaller, concentric blocks—for exam-
ple, block relaxations over a 6 by 8 block,
then the 4 by 6 block in its center, then
the 2 by 4 block in its center. Blocking
out is the reverse process and, strangely
enough, both processes end in identical
results.

Table 2 shows an example of blocking
in. Table 2a shows the NODE and RESID
values for a 7 by 5 array. The largest block
we can work on, in this case, is the entire
interior of the array, from element 2,2)

to element (6,4). In table 2a, the RESID
sum of the cross section is —118, and there
is a pretty heavy ring of negative values
around its edge. After doing two block
relaxations by the above algorithm (with
results accurate to one decimal place), the
first with the block from (3,3) to (5,3) and
the second with the block from (2,2) to
(6,4), we get the results shown in table 2b.
It is easy to see that individual RESID
values are, in general, less extreme than
they are in table 2a. What is not so ob-
vious, though, is that the RESID sum of
both blocks is exactly O (the larger block
actually adds to 0.3 because of roundoff
errors in the printing of the RESID array).

Solving the NODE array of table 2a

continued
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the cross section. The three figures show the templates for 1 by 3, 3 by 4, and m
by n blocks. In all cases, each red node has its NODE value increased by I, and
all nodes have their RESID values changed by the amount shown inside the
circles, See the text for the details on constructing an m by n block template.
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Is this the b%st monitor
for desktop publishing?

Sometimes, youcan't
tell a book by its
cover. And that's particularly true of the new 1280
graphics subsystem by Amdek. It's designed specifically
for the high resolution demands of desktop publishing
and CAD applications. But it’s still completely compati-
ble with all standard IBM PC software.

Amdek’s 1280 consists of a high-contrast, non-glare
15” white phosphor monitor and a bit-mapped graphics
board. The extra-large CRT can display up to 160 charac-
ters per line by 50 lines of text (vs. 80 x 25 for IBM).

Incredibly high resolution, 1280 (H) x 800 (V), plus the
use of a 16 x 32 dot character (vs. 8 x 8 IBM standard),
result in text and graphics that are remarkably sharp and

You can make book on it. e © wa s

creating high qual-
ity flyers, reports, newsletters, bulletins or whatever else
you want to “publish” at your desk is as simple as ABC.
The Amdek 1280 is also supported by one of the most
popular IBM PC desktop publishing software packages,
Clickart by T/Maker. Compatibility with AutoCAD and
CADvance gives you full CAD potential. Convenience fea-
tures include front-mounted operator controls for power,
brightness and contrast; and a tilt-swivel base which
allows you to select the most comfortable viewing angle.
So, stop the presses—Amdek has done it again!
Because everything that’s fit to print looks better on an
Amdek 1280.

AMDEK

Clearly the finest in monitors.

Inquiry 23

2201 Lively Boulevard, Elk Grove Village, IL 60007, Phone: 312/364-1180 TLX: 280-803



RELAXATION METHODS

both with and without blocking out gives
us some measure of its utility. Without
block relaxation, this array is solved to
one decimal place in 196 point relaxations
(or 980 changes to arrays); with block
relaxation, it is solved in two block relax-
ations and 153 point iterations (or 823
changes to arrays). The difference here is
modest, but it increases with the size of
the block.

Moving to a Finer Grid

When we get the results of a cross-section
problem, how do we know how accurate
it is? Just because we have taken a prob-
lem out to three decimal places does not
mean that it is accurate to that amount.
One indicator of accuracy is the finite dif-
ference equation on which the relaxation
algorithm is based (see the text box *For-
mal Derivation of the Relaxation Algo-
rithm™ on page 112). The Taylor’s series
expansions of

tw
dax?

1w
an 3
each have error terms of O(h*), where h
is the unit grid size. This means the total
error is no greater than Kh* for some
(unknown) K and all & smaller than a
given ho. This is known in mathematics
as the “big-oh” notation; for a more com-
plete explanation, see The Art of Com-
puter Programming, Volume I: Fundamen-
tal Algorithms, 2nd ed., by Donald E.
Knuth (Addison-Wesley, 1975, page 104).
In simpler terms, this means that we can
achieve a given desired accuracy with a
sufficiently small 4. Although this does

not tell us as much as we would like to
know, it does say that the accuracy, what-
ever it is, improves to the fourth power of
the change in A; if we halve the grid size,
our results will be 24 or 16, times more
accurate.

We can begin to gauge the accuracy of
our results by halving our grid size and
solving the same cross section. Given a
desired grid size for a cross section, you
should solve a coarser grid, transfer the
answers to every other node in the finer
cross section, interpolate unknown values
from known ones, and solve the finer
cross section; if you solve the finer grid
from scratch, the solution will take more
time. For example, I solved a 5 by 5 ar-
ray in 60 iterations, expanded it, and
solved the resulting 9 by 9 array in 126
iterations. The same 9 by 9 array, solved
by itself, took 1242 iterations.

The easiest method of solving a cross
section goes like this: First, solve the
cross section at the desired grid size and
accuracy; then keep halving the grid size
and solving until the corresponding node
values no longer change between one grid
and its next smaller counterpart; then take
all the node values of the next-to-last grid
as being correct to the desired accuracy.

Although the method just described will
definitely produce accurate results, it may
be impractical to solve that many grids:
Remember, each finer grid has four times
the number of nodes of its predecessor.
Given the solutions of a cross section and
the next two cross sections resulting from
half- and quarter-size grids, we can
estimate the true value of a node and, from
that, the approximate error in the most ac-

curate guess. Let the three values of a
given node be called w,, w,,, and w, (c,
m, and fstand for “coarse,” “‘medium,”
and “fine’"), and let w, be the (unknown)
true value. If we assume that the ratio of
errors between any two consecutive grid
sizes is the same, which is reasonable
given that the error is O(h*), we can
estimate w, (call this estimate w,) from the
equation

W, — W,
W, — W,

W, — W,
w, — W,

Solving this for w,, we get

WW, — W2

‘ w. + w, — 2w,

If we take w, as a good approximation of
w,, we can assume that the error from the
finest net, w;, is approximately equal to
(w, — w)lw,.

For example, let us suppose that the
values (to one decimal place) of a given
node are 64.1, 55.5, and 53.9 for cross sec-
tions solved with grid sizes that are 0.5,
0.25, and 0.125, respectively. Then the
value of w, is

= (64.1)(53.9) — (55.5)?
‘ 64.1 + 539 — (2)(55.5)

_ 31474

70 53.534
= 53.5 (rounded to one decimal
place).

The error is approximately
continued

Table 2: An example of blocking out. Table 2a shows the
NODE and RESID arrays for a 7 by 5 cross section;
note the large values in the red ring. After blocking out
the block from (3,3) to (5,3), then the block from (2,2) to

(64) (see table Ib), the sum of the RESID values in both
blocks is 0, and the RESID values are more evenly
distributed than they were before the blocking out.
Compare the red values in tables 2a and 2b.

(a) NODE array is:

-10 -10 -10

10 14 19

10 14 19

10 14 19

10 14 19

10 14 19

-10 0 10
RESID array is:

0 0 0

0 -23 -27

0 1 2

0 1 2

0 1 2

0 -13 -7

0 0 0

(b) NODE array is:

-10 30 -10.00 -10.00 -10.00 -10.00 30.00
26 30 10.00 6.63 11.63 18.63 30.00
26 30 10.00 6.63 12.38 18.63 30.00
26 30 10.00 6.63 12.38 18.63 30.00
26 30 10.00 6.63 12.38 18.63 30.00
26 30 10.00 6.63 11.63 18.63 30.00
20 30 -10.00 0.00 10.00 20.00 30.00

RESID array is:
0 0 0.00 0.00 0.00 0.00 0.00

-39 0 0.00 -825 -1888 -24.25 0.00
-3 0 0.00 913 -0.25 5.13 0.00
-3 0 0.00 9.13 0.50 5.13 0.00
-3 0 0.00 9.13 -0.25 5.13 0.00
-9 0 0.00 1.75 1.13 5.75 0.00

0 0 0.00 0.00 0.00 0.00 0.00

1
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0/S ARCHITECTURE: sink with UNIX or soar with QNX.

If the sheer weight of UNIX brings
the PC to its knees, all
applications running under it will
suffer. Conceived more than a
decade and a half ago, UNIX is
today the result of modifications,
additions and patches by
hundreds of programmers.

It needs the resources of

at least an AT.

Compare this to the QNX 0/S,
designed by a dedicated team
with a common purpose and
complete understanding of both
the software and the
environment in which it must
run. Having elegantly solved

the problem of inter-task
communications, QNX is more
than capable of both networking
and real time performance

— the superior choice for
process control and office
automation systems.

Quick and efficient on a PC, QNX
soars on an AT. QNX occupies
70K (stand-alone version) to
104K (network version) of system
memory and allows 40 tasks
(programs) and up to
10terminals per computer.

QNX modular architecture
facilitates easy adaptation

and extensions by software
developers for specific
requirements. In addition,
PC-DOS runs as a single-tasking

Inquiry 322

guest operating system under
QNX. With the DOS Development
System, DOS EXE files can be
developed in shorter time

than under DOS itself.

Communication among all tasks
is via “message-passing.” Tasks
anywhere on a network of up to
255 computers communicate
rapidly and transparently

with each other.

With the true distributed
processing and resource sharing
of QNX, all the resources on the
network are available to any user.
Application programs and data
can be distributed over the
network without having to go
through a central file server.

Network growth is fast and
simple. If your disk becomes

a bottleneck, add a disk
anywhere on the network. If
your needs outgrow your
present configuration, just add
terminals and/or computers

as required, without having to
re-write programs and without
system degradation.

If you would like to know the
secret of the QNX architecture,
please give us a call. We invite
End Users, VAR's, OEM's and
Software Developers to discover
a whole new world of
computing capabilities.

Over 25,000 systems have been
installed worldwide since 1982.

Multl-User 10 serial terminals per PC, AT, CCompller  Standard Kernighan and Ritchie.

Multi-Tasking 40 (64) tasks per PC (AT). Flexibllity Single PC, networked PC's,

N 9 2.5 Megabit token ring. Single PC with terminals,
255 PC's and/or AT's per network. Networked PC's with terminals.
10,000 tasks per network. No central servers. Full sharing of
Thousands of users per network. disks, devices and CPU's.

Real Time 2,800 task switches/sec (AT). PC-DOS PC-DOS runs as a ONX task.

Messago Fast intertask communication between  Cost From US $450.

Passing tasks on any machine. Runtime pricing available

For further information or a free demonstration diskette,
please telephone (613) 726-1893.

The only multi-user, multi-tasking,
networking, real-time operating system

e

for the IBM PC, AT
and compatibles.

By Quantum Software.

Unix is a registerea trademark of AT & T Bell Labs, IBM PC. AT XT and PC DOS are trademarks of IBM Corp.

Quantum Software Systemns Ltd.. Moodie Drive High Tech Park, 215 Stafford Road. Ottawa, Ontario, Canada K2H 9C1
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539 — 535
535 - 0.0075.

We can say, then. that the answer of 53.5
is probably correct to within | percent.

Curved Boundaries
Cross sections with curved boundaries
present a problem when using the relaxa-
tion method. One solution is to use a fine
enough grid so that the boundary is “close
enough” (whatever that means subjective-
ly) to the grid nodes. However, this infor-
mal solution is probably not good enough
when values close to the surface are im-
portant. For such situations, we can use
a modified node template.

Start with the node diagram of figure
4a, which shows a node that is closer to
the boundary than the grid size k. Sup-

pose that the node normally at node 1 is
outside the cross section and that the arm
connecting nodes 0 and 1 intersects the
boundary at w; at a distance of {h, where
0 < ¢ < 1. (This figure and the cor-
responding templates can be rotated to
take care of situations where the boundary
truncates one of the other arms.)

By doing a Taylor’s expansion of w in
powers of (x — xo) and substituting
(xo + Ch) for w, and (x, — h) for w;, we
get an approximation of d2w/dx? that gives
us the template of figure 4b for node 0 and
that of figure 4c for node 3; nodes 2 and
4 are affected only if any neighbor nodes
are less than A units away. (For the deriva-
tions of these templates, see page 65 of
Relaxation Methods by D. N. de G. Allen,
McGraw-Hill, 1954.) You will get maxi-
mal accuracy by using these templates at

NODE 3 NODE 0

Figure 4: An example of dealing with a curved boundary. When the boundary of
a cross section comes between the node points on the superimposed grid (4a),
we must use modified templates for node 0 (4b) and node 3 (4c).

(@

+1
-4

AXIS

(o)

AXIS

Figure 5: Svmmetry in one dimension. When you relax only the unique half of a
symmetrical cross section, the relaxation template changes for a node on the axis
of svmmetry (5a) or one node away from the axis (5b).
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the appropriate nodes, but they are some-
what less precise than the standard
template of figure 2; the equation leading
to the former has an error term of O(h3),
while that of the latter (as discussed
before) has an error term of O(h?).

Symmetry

Often, a cross section is symmetrical
about one or two axes. When this is the
case, you can modify the relaxation
templates for nodes near or on the line of
symmetry and work on only half or one-
quarter of the number of nodes you nor-
mally would. For cross sections with one
axis of symmetry, use the template in
figure 5a for nodes on the axis and figure
5b for nodes one node away from the axis.
For cross sections with two (perpen-
dicular) axes of symmetry, use the tem-
plates in figures 6a through 6¢ in the ap-
propriate situations (remember that the
node being relaxed is the one marked +1);
for nodes that have all neighbor nodes
along only one axis, use the templates of
figures 5a and 5b. If you visualize the un-
shown reflected nodes, you will see why
certain neighbor nodes have values of 2.
All templates in figures 5 and 6 can be
reflected or rotated to fit certain configura-
tions.

Graded Grids

In some cases, you will be interested in
the results within a certain rectangular
subset of a cross section, and you will
want more precision there than you will
be able to calculate for the entire cross
section. It is possible to create a grid that
changes from a mesh size of A to one of
h/2, as shown in figure 7. To change from
the coarse grid (squares) to the fine grid
(darkened circles), we must go through a
transition layer of nodes (triangles). Dif-
ferent nodes will have different formulas
for computing F, and different relaxation
templates.

If the system under study is based on
Poisson’s equation, then different nodes
have different formulas. The error for
square nodes is calculated by

4
=Y

n=]

w, — 4wy + hZW,.

The error for the circle nodes is
4
F= E w, — 4wy + h2Wy/4.
n=1
Finally, the error for the triangle nodes is

4
F, = E w, — 4wy + h2W/2.

n=}

If the system under study is based on
continued
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14 Intensive
On-Line Users
At Same Time?

Accessing a Common Data Base?
No Waiting At The Terminal?
No Performance Degradation?

YOU BET!

With CompuPro’s Multi-Processor

MP14

Bill
Godbout,
architect
of the
CompuPro
MP14,
says,

“The only way to get this kind of per-
formance is to build it in, chip by chip.
That’s what we’ve done. The MP14 con-
tains 8 separate 10 MHz Intel 286 and
186 CPU s, all processing at the same
time. It has 6.5 megabytes of high-speed
no-wait-state RAM. And it has 80
megabytes of buffered high-speed hard
disk storage. ™

Here’s the best part: With the same
operating system, the same application
software, you can start with the $5,995
CompuPro 10 Plus™ (4 intensive users at
the same time), move up to the $18,995
CompuPro MP14, and go way beyond
that to the CompuPro MP42™ (42 inten-
sive users on-line at the same time, 24
separate 286 and 186 CPUs, 19.5 mega-
bytes of RAM, no waiting, no perform-
ance degradation, $49,995!).

These superb multi - processor sys-
tems are completely tested, are oper-
ating today at customer sites, and will be
shipped 23 days after receipt of order.
The MPM is available through Compu-
Pro’s 127 dealers. Third party mainte-
nance is available through Sperry Corp.

The MP14 could be the answer to your
hardware problems. Call today, (415)
786-0909, for the complete story of this
remarkable multi-processor system,
and the telephone number of your near-
est CompuPro dealer. OEMs and VARs
who wishto porttheirapplicationstothe
MP14, please contact Bill Godbout.

[amguPra'"

Trademarks MP14. M P42, 10 Plus, CompuPro. Viasyn Corporation
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+1 +1

° AXiS ° AXIS

AXIS AXIS

(© °

+1

O—®

AXIS

Figure 6: Symmetry in two dimensions. Figures 6a through 6¢ show the
relaxation templates for nodes on or near both axes of symmetry. For nodes near
only one axis, use the templates of figures 5a and 5b. All templates can be
reflected or rotated to achieve a desired node configuration.

i |
L
-1

Figure 7: An example of using a graded grid. You can switch from a coarse grid
(squares) to a finer grid (dark circles) by using a transition layer of nodes
(triangles). In this way, you can get more precise answers in an area of interest
without having to use the finer grid for the entire cross section. See figure 8 for
the relaxation templates of the nodes marked A through G.
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Finding a Low-Cost PROM or PAL*
programmer is only half of the
battle. Finding a company that
won't desert you when you need
support or service is the other half.

Logical Devices Products cost you
less because we offer the best price
performance ratio in the market,
and because once you buy our
products you will experience less
down time and more reliable
operation than most other units. In
addition you get features that were
evolved from our years of experi-
ence of serving people who
program chips.

We offer a wide range of products
from dedicated programmers to
universal software driven models.

GANGPRO-8 production programmer.
8EPROMs to 27512 with RS-232 option.
PROMPRO-8X universal portable.
RS-232. Programs PROMs/PAL*s/Micros

PALPRO-2X Low Cost PAL* only pro
grammer. Dedicated, RS-232 unit.
SHOOTER Low cost EPROM only
programmer. RS-232, Stand-Alone.
PC-PRO 1BM PC plug-in EPROM card
2716-27512

ALLPRO pin driven software based

universal unit, programs every
imaginable fuse programmable IC.

CAST boolean software/silicon compiler
for PLDs. JEDEC output

UV ERASERS FROM $49.95

All products carry 90 day Warranty
& 14 dav Money Back Guarantee

i

USA 305-974-0967
ENGLAND 44272277323
AUSTRALIA 03560-1011

*PAL IS A REGISTERED TRADEMARK OF MONOLITHIC MEMORIES INC
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Figure 8: Relaxation templates for special nodes in figure 7. Figures 8a through
8g are the templates for the nodes labeled A through G, respectively, in figure 7.
Most of the other square and circle nodes are relaxed according to the normal

remplate.

Laplace’s equation, then W, = 0 at all
points, and the preceding three formulas
reduce to

n=1

w, — 4wy,

In figure 7. the letters A through G label
nodes that need special treatment when
being relaxed. Figures 8a through 8g show
the respective relaxation patterns for those

| nodes. For information on the derivation

of these equations and templates. see page
69 of D. N. de G. Allen’s book mentioned
previously.

Commentary

According to Allen. the relaxation method
was first used in 1935 by Sir Richard
Southwell at Oxford University. It is a
numeric technique that was invented
before electronic computers. As a matter
of fact. Allen’s book uses the word *‘com-
puter’” in its original meaning as a per-

son who computes: For example. Allen
states that a certain point *is a matter for
the personal inclination of the individual
computer.” The relaxation method is often
shown as an integer-only algorithm; the
main departure from the classical ap-
proach in this article is the adaptation of
the algorithm to use floating-point arith-
metic, a process that a BASIC program
performs more easily than integer arith-
metic. (Some books describe a similar
algorithm for the numerical solution of
partial differential equations under the
name “‘finite-difference method.™)

The relaxation method is attractive
because it is simultaneously simple, in-
tuitive, and powerful. Unlike many
numeric techniques that must be followed
explicitly, this method can suffer from be-
ing applied blindly. In this respect. it is
not so much an algorithm as a set of
guidelines that should be applied intel-
ligently to a problem. I hope you find it
as interesting and useful as 1 have. m
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PROGRAMMING PROJECT

Jon C. Snader

Look It Up Faster
with Hashing

A potpourri of code fragments showing basic hashing functions

any applications in pro-
gramming require you to
store and retrieve infor-
mation in tabular form.
- One method that mini-
mizes the number of comparisons needed
to find an item is the binary search (see
“A Faster Binary Search” by Dr. L. E.
Larson, March 1983 BYTE). Unfortunate-
ly, the binary search suffers from two
defects that limit its application. First, it
requires that the table it is searching be
in sorted order. Second, because of the
first requirement, it is difficult to add
items to the table. Quite frequently, the ad-
dition of a new item into an unsorted table
is required. For example, the symbol table
lookup routine in an assembler or com-
piler must determine if a given symbol is
already present and then provide for its ad-
dition to the symbol table if it isn’t.

Table lookup methods classified as
hashing schemes, or hash-table tech-
nigues, not only meet the two objections
above but are usually faster than the binary
search. Although several hashing schemes
are known and in use, they divide into two
subclasses known as chaining techniques
and open-addressing techniques. I will ex-
amine each type in turn, give some ex-
amples, and compare their strengths and
weaknesses. For those who want to delve
more deeply into the subject, I will in-
dicate the results of some recent research
in this area and provide some references.

At its most basic level, our problem is
to find the entry in a table that contains
the name (or symbol or account number,
etc.) we are looking for. This name is
called the key, and the part of each table
entry that contains the key is called the
key field.

In general, the table entry contains other
data associated with the name in the key
field, but for simplicity we will ignore the
associated data. We are interested only in

finding a name in the table or adding the
name to the table if it’s not already there.

The Hashing Function

The central idea behind all hashing
schemes is the direct calculation of a table
entry from a key. We define a function,
called the hashing function, that associates
each key with an entry (or index) in the
table where we search for a matching
name in the key field. Empirical and
theoretical results suggest that the division
method is the most successful for calcu-
lating the value of the hashing function
from the key.

In the division method, the key—
thought of as an unsigned integer—is
divided by the table size. The remainder
is the value of the hashing function. That
is, A(KEY) = KEY mod M, where M is
the table size. The table size is important
here. Excellent results are obtained if M
is a prime number, but very poor results
are obtained if it is a power of 2. There-
fore, the table size should be prime, or at
least odd.

Listings 1 through 4 show the imple-
mentation of the above hashing scheme in
various languages. At first glance they ap-
pear to differ considerably, but they all
calculate the same value for a given key.

Once the key has been transformed into
an entry number by the hashing function,
we check the key field in that entry. If the
name in the key field matches KEY, we
have found the proper entry and we exit
the lookup routine with a “found.” If the
key field of the table is empty, we enter
KEY into the key field and exit the routine
with a “not found.”

All hashing schemes have these steps in
common. They differ in what they do if
the key field of the entry is not empty and
does not match KEY. In this case, a colli-
sion is said to occur. Since the hashing
function can provide at most M values (0,

I, ..., M-1), such collisions are

inevitable.

Collision Resolution by Chaining

One successful method of collision resolu-
tion is the chaining technique, in which
each entry of the table is treated as the first
link of a chain of entries, all having keys
that hash to the same value. This is ac-
complished by dividing the table into two
parts—a primary table consisting of M en-
tries and a secondary or “overflow” table
to hold keys that collide with an entry in
the primary table. To chain together en-
tries whose keys hash to the same value,
an extra field is added to each entry. This
field, called the chain pointer, points to
the next entry in the table that has the
same hash value associated with its key.
The chaining together of entries is il-
lustrated in figure 1. To find an entry in
the table, KEY is hashed to find the head
of the chain, and the chain is followed
until a match is found or a null chain
pointer, indicating a “not found” condi-
tion, is encountered. The algorithm below
(where TAB is the search table) imple-
ments this scheme in an efficient manner:

1. Set INDEX = h(KEY).

2. If TAB[INDEX] is empty, set TAB[IN-
DEX] = KEY, and exit “not found” with
the number of the newly created entry in
INDEX.

3. If TAB[INDEX] = KEY, exit *“found”
with the entry number in INDEX.

4. If CHAIN[INDEX] <> null, set

continued

Jon C. Snader (Department of Mathe-
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INDEX = CHAIN[INDEX]; go to step 3.
S. Set OVFLO = OVFLO + 1 (update
the pointer to the next available overflow
entry). If OVFLO > TAB size, then abort
with table overflow.

6. Set TAB[OVFLO] = KEY, set
CHAIN[INDEX] = OVFLO, set INDEX
= QVFLO, and exit “not found™ with the
number of the newly created entry in
INDEX.

Listings 5 and 6 show implementations
of this algorithm in BASIC and Pascal.

Figure 2 shows the table after several
items have been entered.

The chains are usually short, and
because only entries with the right hash
value are examined, this algorithm is very
fast. The number of attempts we examine
to find the desired entry—called probes—
depends on how full the table is. The load
factor, L, for a table is defined by L =
N/M, where M is the (primary) table size
and N is the number of occupied entries.
For the chaining method, N can be larger
than M, so that L might be larger than 1.

substrings of NA$ as integers.

Listing 1: A BASIC subroutine that implements the hashing function
using the division method. The CVI function tells BASIC to treat the 2-byte

50 °
55 °*

60 'Subroutine to hash a four-character string

65 ~
70 ’Enter with the string to be hashed in NA$ ~
75 ° ~
80 'On exit the hash value is in H ~
85 * ~
90 '
95 '
100 H = (CVI(MID$(NA$,1,2)) XOR CVI(MID$(NAS,3,2)))

MOD 61
110 RETURN

and generates no run-time code.

Typ

KEY_overlay = record
case KEY_types of
char_KEY:

end;
Var

begin fhash}
with KEY_record do
begin
KEY_in_characters :

end;
end; fhash}

KEY_record: KEY_overlay;

Listing 2: A Pascal function implementing the hashing function. The
variable record construct is used to refer to KEY as both character
and integer data. Although this function seems more complicated than
the one in listing 1, most of the source code is compiler directive

Function h( KEY: string4 ): integer;
e
KEY_types = (char_KEY, integer KEY);

( KEY_in_characters:
string4 );

integer_KEY: ( dummy: byte; f{takes up
room for string size},
integer KEY_1:
ffirst 2 bytes of KEY}
integer_KEY_2: integer;
flast 2 bytes of KEY}

integer;

' *; fclean out
in case KEY < 4 chars}

KEY_in_characters := KEY;

h := ( integer_KEY_1 xor integer KEY_2 )
mod number_TAB_entries;
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The expected number of probes to find an
item in the table, A, (i.e., the average
number of probes over a large number of
tables), is given approximately by A, =
1 + L/2. Thus, with a load factor of 0.9,
the expected number of probes to find an
item is 1.45. Even for L = 2, which means
there are 2M entries in the table, the ex-
pected number of probes is only 2. If the
entry we are searching for is not in the
table, the expected number of probes, A.,
is given approximately by A, = e + L.

While the chaining method is fast, it re-
quires more memory. First, each entry
must have an additional field for the chain
pointer. Next, because many of the entries
will be placed in the overflow table, it is
likely that several entries in the primary
table are unoccupied. On small systems,
this is a problem due to limited memory.
The other type of collision-resolution
scheme I will discuss is called the open-
addressing method because the table can
be addressed freely rather than through a
linked list. Open addressing is more effi-
cient in its use of memory but at a slight
degradation in speed.

Collision Resolution by Open
Addressing

I will examine two open-addressing meth-
ods: linear probing and double hashing.

In linear probing, if a collision occurs,
the rest of the table is searched sequen-
tially, in a circular fashion, until either the
correct entry is found or an empty entry
is found. In the latter case, the new KEY
is entered into the empty entry and the
routine exits with a “not found.” Thus, if
KEY hashes to 4 (i.e., h(KEY) = 4), the
sequence of entries searched is 4, 5, . . .,
M-1,0,1,2,3.

A few remarks about linear probing are
in order. First, there is no wasted space.
No chain pointers are required. and,
unlike the chaining method, every entry
in the table is available for use. Second,
the algorithm itself is very simple; it con-
sists essentially of the hash value calcula-
tion and a linear search. Third, whereas
the chaining method examines only entries
with the proper hash value, linear prob-
ing, as the table fills up, spends the bulk
of its time examining entries with a hash
value different from KEY. This charac-
teristic, which is shared by all open-
addressing methods, causes an increase in
the number of probes necessary to find the
proper entry or an empty entry. As with
chaining, the expected number of probes
depends on the loading factor, L, and is
different for successful and unsuccessful
searches. For linear probing we have

(a+1/(0-L)y/2and

A, =
A, =1 +1/0-L¥ /2.

continued
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on its input.

(o}

C x

C x

C = O AND 69
C x

C x

C x INPUT:

C x HASHED
C x

C x

C x OUTPUT:
C x

C =

(o}

WKEY=KEY

INDEX=MOD(IKEY(1),61)
RETURN
END

Listing 3: A FORTRAN subroutine implementing the hashing function. The
FORTRAN EQUIVALENCE statement is used to refer to KEY as both
character and integer data. The EOR function performs an exclusive-OR

a0 30 36 o o0 3 3 3 3 ok 3k e S sk 3 o 3 sk ke sk 0 3 3 8 3 38 3 e 3 g B K 3k ke o ke g e 3 o 3 ok ok ek o e ok ke K

x
A SUBROUTINE TO CALCULATE A HASH VALUE BETWEEN *
KEY - FOUR BYTES OF CHARACTER DATA TO BE

INDEX — AN INTEGER VALUE BETWEEN © AND 60
S0 0 oSS oo o 3o oo R K R ok o o oK o o o o oK

SUBROUTINE HASH(KEY, INDEX)
CHARACTER KEY*4 ,WKEY*4
INTEGER*2 INDEX,IKEY(2),EOR
EQUIVALENCE (WKEY, IKEY)

IKEY(1)=EOR(IKEY(1), IKEY(2))

*
*
x
x
*
x
*
*
*
x

Listing 4: The hashing function implemented as 8086/8088 assembly
language code. The first two bytes of KEY are exclusive-ORed with the last
two bytes, and the result is divided by the table size. The remainder from
this division is returned in the accumulator.

;HASH--Procedure to hash a four-byte string

; Input: AX := first two bytes of string
G BX := second two bytes of string
; Output: AL := hash value (0-69)
; Registers destroyed: AX,BX
+AB_sz equ 61 ;define table size
hash proc near
push dx ;save DX
xor ax,bx ;combine into 16 bits
xor dx, dx ;clear DX-dividend in
; DX AX
mov bx,TAB_sz ;table size to BX
div bx ;divide-remainder is in
; DX
mov ax, dx ;remainder to AX
pop dx ;restore DX
ret
hash endp
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If L = 0.5, then 4, = 1.5 and A4, = 2.5.
Notice that these values compare favor-
ably with those for chaining. As L ap-
proaches |, however, these values become
very big, reflecting the large number of
extra entries that must be examined. Cer-

tainly when the maximum load factor is
0.5 or less, linear probing is very com-
petitive with chaining and, in general, it

performs well if L < 0.75.
The poor performance of linear prob-
continued
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with
LABTECH Real Time Access.

With LABTECH Real Time
Access you have a link between NOTE-
BOOK and any other MS/PC-DOS applica-
tion package. A real time link that serves
as a data “'pipeline” between the two.

So now you can move data
directly between NOTEBOOK and Lotus
1-2-3®  Symphony®, Ashton-Tate's
dBASE 111®, MathSoft's MathCAD™, or
other spreadsheets, data bases, statisti-
cal analysis systems, or programs that
you develop.

If you already own LABTECH
NOTEBOOK you’re probably already
thinking of new ways to use it with Real
Time Access. If you don’t have NOTE-
BOOK now, you have one more reason to
invest in it.

Find out more about LABTECH
NOTEBOOK, the accepted standard in
Data Acquisition software, and LABTECH
Real Time Access, the ultimate option.
Call or write Laboratory Technologies
now for complete information.

LABTECH software is compatibie with:
IBM PC, XT, AT, compatibles

LABTECH NOTEBOOK works with instrumentation
Interfaces from: Acrosystems, Action instruments,
Advanced Peripherals, Analog Devices, Anasco,
Burr-Brown, Coulbourn Instruments, Cyborg, Dataq,
Datatek, Data Translation, Datel, HanZon Data, IBM,
ICS/Action, Interactive Microware, Interactive Struc-
tures, Keithiey, Metrabyte, Microhybrid, Micro Star
Laboratories, National Instruments, Omega Engineering,
Scientific Solutions, Strawberry Tree and Taurus.

Laboratory Technologies Corporation
255 Ballardvale Street, Wilmington, MA 01887
(617) 657-5400.

dBASE Il is a registered trademark of Ashton-Tate. Lotus 1-2-3

HASHING

The open-addressing
with double-hashing
scheme virtually
eliminates clustering.

ing as the table fills up is due to the
phenomenon of clustering, the tendency
for several entries to clump together in
consecutive entries of the table. For ex-
ample, if 5 entries in a 10-entry table are
nonempty (N=5, M=I10), it is far better
that entries 0, 2, 4, 6, and 8 be occupied
than that entries 0, 1, 2, 3, and 4 be oc-
cupied. In the first situation, a successful
search takes only one probe and an unsuc-
cessful search at most two; in the second

to five probes (an item that hashes to 0
is stored in 4) and an unsuccessful search
can take up to six probes. Naturally, this
situation is aggravated in larger tables,
where the clumps can be longer.

The open-addressing with double-
hashing scheme virtually eliminates
clustering. This method is like linear
probing, except that instead of searching
entries h(KEY), h(KEY) + 1, h(KEY) +
2, ..., we search entries hH(KEY), h(KEY)
+ j, (KEY) + 2j, h(KEY) + 3, ...,
for some j. If j were the same for each
KEY, this method would be no better than
linear probing since clusters of records j
entries apart would form. Instead, j is
made to depend upon KEY in such a way
that the clustering of items is eliminated
and that the sequence h(KEY), h(KEY) +
j, h(KEY) + 2j, ..., will eventually cover
the entire (circular) table.

situation, a successful search can take up continued
Entry KEY field Chain
ol car 15 A
. N
] S e
T 3 Mary

4| Jane | 14|
s 1| [rimay |
6| Bl 2 | table
70 Andy | 17
8| cem | |
o g | |
o \
Pl TR B A
2  Am 6 |
3] Ken | -
14 i John . Secondary
15|  Pat j_ e
16 Tess T -
17 ( Nan I

Figure 1: The KEY Tess is being searched for. The hashing function gives a
value of 6 for Tess, but the sixth entry of the table contains Bill. The chain field
entry contains 12, telling the search routine that the next entry with a hash value
of 6 is the twelfth entry. The twelfth entry is not Tess either, but it points to the
sixteenth entry—the desired entry. In this example, M = I, entries 0 through 10
are the primary table, and the secondary table begins at entry 11 with Jill.

and Symphow are registered trademarks of Lotus O p
Corporation. MathCAD 1s a trademark of MathSoft, Inc.
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BALANCE OF POWER.

Introducing the new power in AT-class personal business computers. The NEC Advanced Personal Computer IV.
You're the kind of person who's very serious about personal computers. The kind of person who will never settle
for just a powerful machine. Or just a compatible machine. Because you want them both. You're a Power User.

And the NEC APC IV™ is the one machine that strikes a perfect balance between compatibility and power.
Because the APCIV offers both 6 MHz and 8MHz processing speeds.

So you can run all the industry standard software. Like Lotus 1-2-3.™ dBase

[II™ Multiplan.™ Windows ™ You name it. % / i W W

Plus the APC IV has the power of NEC behind it. The $10 billion leader
in computers and communications. So you never have to worry about

support. The new NEC APC IV. Because sooner or later, you're going to have
to take it to the limit. For more information, call NEC at 1-800-343-4419 (in
MA 617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414

Massachusetts Avenue, Boxborough, MA 01719. NEC Information Systems, inc.
C&c Computers and Communications
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HASHING

Entry KEY field Chain
0 Carl 15
1 <null>
2 Fred 13
3 Mary 18
4 Jane 14
5 <null> Primary
6 Bill 12 table
7 Andy 17
8 Clem <null>
9 Joe 1
10 Jean <null>
1 Jill <null>
12 Ann 16
13 Ken <null>
14 John <null> Secondary
15 Pat <null> table
16 Tess <null>
17 Nan <null>
18 Tony <null>
19 <null>

Figure 2: This figure shows the table TAB after several names have been
entered. In this example, M = 11, N = 17, and the primary table occupies
entries O through 10. The secondary table begins at entry 1. Note that the
longest chain (beginning with Bill) is three entries long. The average number of

probes in a successful search is 1.53, and the loading factor, L, is 1.55.

110

120 'TB = table of names to be entered/looked up.
130 'CH = table of chain pointers

140 'IX = index to entry of TB where the name was
entered or found

tabte

1=found

170 'K$ = holds the current KEY being searched for
180 'MT = maximum total table size (primary and
secondary)

190 °*

210 GOSUB 1000 ’'go hash the key in K$; the result is
returned in IX

220 °

230 'examine first entry with correct hash value

240 °

- enter KEY and return

so and return
270 °*

- step down the chain
290 *

Listing 5: A BASIC subroutine implementing the chained hashing method.

100 'Routine to do a table lookup using chained hashing

150 'OV = pointer to the last entry used in the overflow

160 'FD = flag reporting resuit of search: O=not found,

200 FD = 0 ’initialize result of search to "not found"

250 IF TB(IX) = "" THEN TB(IX) = K$: RETURN 'it’'s empty
260 IF TB(IX) = K$ THEN FD = 1: RETURN ’found it - say

280 'the first entry had some name other than KEY in it

continued
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While there are several ways to choose
J, the following method produces excellent
results. First, choose a set of twin primes,
that is, two prime numbers that differ by
two. Examples of twin primes are 59 and
61, 269 and 271, 521 and 523, and 1019
and 1021. To implement open addressing
with double hashing, the table size is
chosen to be the larger of the twin primes.
The smaller of the twin primes is used to
calculate the increment j in much the same
way as the larger prime is used to calculate
the hash value. That is,

Jj = (KEY mod P’) + 1

where P’ is the smaller prime.

If P and P’ are two primes and P = P’
+ 2, then the following algorithm imple-
ments open addressing with double
hashing. The algorithm assumes that TAB
is a table of P entries (M=P), numbered
0, 1, ..., P-1. The number of active en-
tries in TAB, M, is initialized to zero.

1. Set INDEX = KEY mod P.

2. If TAB[INDEX] = KEY, then exit
“found” with the entry in INDEX.

3. If TAB[INDEX] is empty, go to step 8.
4. Set J = (KEY mod P') + 1.

5. Set INDEX = INDEX + J. If INDEX
> = P, then set INDEX = INDEX - P
(make the table circular).

6. If TAB[INDEX] is empty, go to step 8.
7. If TAB[INDEX] = KEY, then exit
“found’” with the entry in INDEX; other-
wise, go to step 5.

8. If N = P — 1, then TAB is full, so
abort with a *‘table overflow”’ condition.
Otherwise, set N = N + 1 and set
TAB[INDEX] = KEY. Exit “not found™
with the number of the newly created en-
try in INDEX.

Listing 7 shows an implementation of
this algorithm in Pascal.

We have approximations for the ex-
pected number of probes. With the method
of calculating j given above, these are

A, = —(In(1-L)) / L and
A, = 1/(Q1-L)

Thus, when the table is half full (L= 0.5),
A, = 14 and A, = 2.

Extensions and Further Reading
I have barely touched upon the many and
diverse hashing schemes that have been
proposed and implemented. Among the
three schemes discussed, there are many
variations, each addressing some weak-
ness of the parent method.
For example, Donald Knuth (reference
1) discusses a chaining algorithm by F. A.
Williams in which no secondary table is
continued



...ABOUT ANALYZING
YOUR D AT A You might be spreading your

¢ Spreadsheet a little too thin. Or
maybe you're starting from scratch. But if you're serious
about data analysis, you're ready for SPSS/PC+" —a full
software family that brings you six high-powered ways
to complete any data analysis task.

Enter it. SPSS/PC+ Data Entry™ takes the effort out
of entering and correcting data.

Analyze it. The SPSS/PC+ Base Package pro-
vides a powerful array of statistical and reporting
procedures.

Examine it. SPSS/PC+ Advanced Statistics™ lets you
get more serious with your data.

Table it. SPSS/PC+ Tables™ produces presentation-
ready tables instantly.

Chart it. SPSS/PC+ Graphics™ featuring Microsoft*®
Chart creates show-stopping graphs and charts.

Map it. SPSS/PC+ Mapping™ featuring MAP-MASTER™
—our latest option —creates maps where vast amounts
of data can be summarized and presented in one,
simple picture.

SPSS/PC+ products are being put to productive use
by serious fact finders in business, government and edu-
cation. For countless purposes such as market research.
Wage and salary studies. Survey analysis. And quality
control. Plus each product is superbly documented and
supported by SPSS Inc,, a leader in statistical software
for nearly 20 years.

So if you're serious about data analysis, step up to
SPSS/PC+. For details, contact our Marketing

Department. CALL 1/31 2/329-3630

-
lm. SPSS Inc. » 444 North Michigan Avenue, Suite 3000 » Chicago. llinis 60611
In Europe: SPSS Europe BV. » PO. Box 115 « 4200 AC Gorinchemn, The Netherlands « Telephone: +31183036711 « TWX: 21019

SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contact SPSS Inc for compatible microcomputers. SPSS/PC+, SPSS/PC+ Data Entry, SPSS/PC+ Advanced Statistics, SPSS/PC+ Tables,
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for its proprietary computer software. Chart and Microsoft are trademarks of Microsott Corporation. MAP-MASTER is a

trademark of Decision Resources.
Inquiry 373

© 1986, SPSS inc.
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MicroCom Systems

OUTSTANDING

SOFTWARE

For IBM PC’s and Compatibles

i $350 peR $300 PER :

DISK
I SMALL OUANTITIES FOR TEN OR MORE
$1 OFF 5 DISKS OR MORE WITH THIS COUPON
I [J CAD 1 — Altamira, a four color object I
oriented drawing program. Color gr. req'd.
[J COMM 3 — Compression/decompression I
and archival utilities for telecommunications.
l [2) DATABASE 1,2 — (2 disks) PC-File I, I
I Version 4, a user friendly database systern. I
[] DATABASE 3 — The pBASE relational
I database manager with query language. I
I [] EDUCATION 1 — Interactive DOS tutorial for I
new PC users. Makes learning DOS painless.
0 0] GAMES 1 — Chess, 3-D Packman, kong, [l
Spacewar, JanitJoe, and more. Color gr. req'd I
[] GAMES 2 — Qubert, Pango, Centipede,
Monopoly, Zoarre, and more. Color gr. req'd. I
[] GAMES 3 — Biackjack {you set rules), Arm
I Chair QB, and Empire (war game). I
[] GAMES 4 — Castle, Star Trek, and the I
original Collossal Caves ADVENTURE
I ) GAMES 5 — The HACK adventure game |
I from the universities. Like Rogue. I
[] GAMES 6 — Pinball, Othello, Dragons,
Sopwith (fly one), and more. Color gr. req'd. l
[] GAMES 7 — Round42 (16 color graphics),
I Backgammon and more. Color gr. req'd. I
l [] LANGUAGE 2 — The renowned SMALL-C l
compiler and a C interpreter!
I[j LANGUAGE 5 — Turbo Pascal interactive I
I debugger, pop-up help, formatters, etc. I
[] LANGUAGE 7 — Pascal interpreter/compiler.
Great for learning Pascal! |
[] MUSIC 1 — Many clever tunes, and an I
I excellent color graphics music editor
[] ORGANIZER 1 — DeskMate, a Sidekick |
clone, and the Judy calendar program.
[] ORGANIZER 3 — The PC-Outline windowing |}
I outline editor/thought organizer. I
[] PICTURES 2 — High res digitized graphics
pictures. Color graphics required. I
lD PINUP 2 — Provocative high res digitized I
graphics pinups. Color graphics required.
[ O PRINTER 1 — Font and sideways utilties, 3 |
spoolers, banner makers, and more. @
[J UTILITIES 1 — A collection of invaluable l
l general purpose DOS utilities. A must! I
UTILITIES 2 — More invaluable DOS utilities.
Too many to list here! I
I [] UTILITIES 3 — A comprehensive set of l
debugging and diagnostic utilities.
[J WORD 1 PC Write 2.6, a powerful and I
complete word processing system.
WORD 3 — The PC Style writing analysis I
I program and FOG complexity index finder. I
I — NEW RELEASES — I
[] BUSINESS 1 — EZ-Forms business form
generation, completion, and printing program. I
[J CAD 2 — An advanced 2D/3D drafting
I program. 640k required. Color gr. req'd. I
l [Z) COMM 1,2 ﬁ disks) Version 2.2 of the l
ever-popular QMODEM communications prog.
IE COMM 4,5,6,7 — (4 disks) Latest RBBS I
I Bulletin Board System 14.1D. I
[z) COMM 8,8 — (2 disks) PROCOMM 2.4, an
exc. modem program with terminal emulation I
[#) INFO 1,2 — (2 disks) Cooking recipes data- I
I base with keyword/ingredient retrieval prog.
l[j LANGUAGE 1 — PDProlog 1.9v, 5th l
generation language for artificial intelligence.
LANGUAGE 3 — A86, a full featured I
I 8086/8088 macro assembler I
[ LANGUAGE 8 — Xlisp 1.7, the standard for
Artificial Inteftigence programming languages. I
[] LANGUAGE 9 — The ICON string and I
structure oriented programming language
§ @ MusIC 2,3 — (2 disks) PianoMan Ver 3.0 |
polyphonic music recording & playback prog
[[] WORD 4 — The Speller speil-checking I
I program. Includes customizable dictionary I
Catalog available, add $2. 3.5" format add $1/disk.
l Costoftems _ 0 l
CA Res 7% Tax l
Ship/Handling Domestic $1./Foreign $5.
Total Enclosed -
-—— MicroCom Systems
—— (415) 325-6500 ‘
P.O. Box 51657, Palo Alto, CA 94303
- . .
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300 IF CH(IX) <> @ THEN IX = CH(IX): GOTO 260 'step down
the chain

310 °*

320 'We found the end of the chain, so enter the key
and return with FD = @

330 °

340 OV = OV + 1 'advance to next empty overflow entry

350 IF OV > MT THEN GOTO 2000 ’goto the error routine
and never return

360 TB(OV) = K$ ‘enter KEY

370 CH(IX) = OV  'and add the new entry to the end of
the chain

380 IX = OV ‘set IX to tell the caller where we
entered it

390 *

400 RETURN

Listing 6: A Pascal implementation of a search routine using chained
hashing. A slight modification of the algorithm takes advantage of Pascal’s
heap management facilities to save memory. Instead of primary and
secondary tables, a table (node) M entries long of pointers is used. Each
actual table entry is allocated as needed by the Pascal New procedure.
The entries of node then point to the head of each chain. This eliminates
the necessity of having a large secondary table available and—for large
TAB entries—minimizes the space wasted by unused primary table entries.
The Dispose procedure can be used 1o make this routine delete entries.

Program Search_With_Chaining;

Const
max_TAB_entry = 60; flast TAB entry number}
number_TAB_entries = 61; {the number of entries in
TAB}
Type

tab_pointer = ~“tab_entry; {define a pointer to
tab_entry (below)}
string4 = string[4]);

tab_entry = record fdefine an entry of TAB}
KEY_field: string4; holds KEY for this entry}
CHAIN: tab_pointer; pointer to next entry
with same hash valuet
end;
Var
found: boolean; {set true by Search if KEY is

found}
index: tab_pointer; fpointer to the current TAB
entry being examined}
KEY: string4; {name to be found or entered}
i: integer; {for FOR loop use}
node: array[ @ .. max_TAB_entry ] of tab_pointer;
{heads for each chain}

Procedure Search( KEY: string4 );

Function h( KEY: string4 ): integer;
Type
KEY_types = (char_KEY, integer_KEY);
KEY_overlay = record
case KEY_types of
char_KEY: ( KEY_in_characters:
string4 );
integer_KEY: ( dummy: byte; ftakes up

continued
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Unlock your desktop with
Publisher’s Paintbrush.™

Finally, a paint package designed for desktop publishing! When you create or
scan a 300 dpi page, you’ll get a 64-screen computer image. That’s why
Publisher’s Paintbrush lets you zoom out and work on the big picture.
So you get ultra-sharp resolution without ultra-tedious labor.

One screen of a 64-screen image. Shrink:down to a manageable size. Next, cut-and-paste . . . A tew edits later . . . VOILA!

New typography frontiers: continuously adjustable point sizes, text slope,
line and character spacing, extended and condensed type, and letter slant.

Easy-to-use menus. Slant and angle text 1° — 359°. 4- to 250-point type. Adjustable cvcrytlnnp,!
P p )

Publisher’s Paintbrush adapts to most scanners with absolute simplicity.
Scan in existing art, logos and diagrams to save many hours of work!

| 8 | = _I_I=:-gf=-!--=’- \

Full use of scanner features. Scan all or part of a page. Combine art and type . . . ... from several sources!

Publisher’s Paintbrush is a quantum leap in power beyond our Say goodbye to the old boundaries. Say “Show me” to your
top-selling PC Paintbrush®. In fact, it's the dawn of a new ZSOFT dealer. Or call our corporate offices for more

era for desktop publishing. With it, you can produce pictures information.

of super-high resolution (many times sharper than your

screen!) and marry them into text pages. With it, you can

take full advantage of desktop publishing packages, laser

INtors . T 1ea Qe n ] ; LI . Publisher's Paintbrush
printers and invage scanners. Without it, you're stuck wich — Pheberstaniect NN ARAVOPO0O0 ) MR 1

ragged edges and tedious multi-screen editing. Paintbrush is a registered
trademark of ZSoft
Corporation. Dover
Publisher’s Paintbrush supports major-brand image scanners Clip-Art Series is a
. . . registered trademark of
and hundreds of printers and video display boards. And most Dover Publications, Inc.

desktop publishing packages have built-in links to Publisher's
Paintbrush. 1950 Spectrum Circle, Suite A495, Marictta, Georgia 30067, (404) 980-1950




HASHING

room for string size}

integer _KEY_1: integer;
ffirst 2 bytes of KEY}

integer_KEY_2: integer;
flast 2 bytes of KEY}

end;

Var
KEY_record: KEY_overlay;
begin {hash}
with KEY_record do
begin
KEY_in_characters := * *; {clean out in
case KEY < 4 charsi
KEY_in_characters := KEY;
h := ( integer_KEY_1 xor integer_KEY_2 )
mod number_TAB_entries;
end;
end; {hash}
Var
hash: integer; f{holds the hash value of the
current KEY}
last_index: tab_pointer; {points to the last
entry examined}

Begin {Search}
found := false;
hash := h( KEY ); §{go hash KEY}
index := node[ hash ;;
if index = nil then jthis is the first KEY with
this hash value}
begin
new( index }; fcreate an entry for it}
node[ hash = index; j{and set node to
point to it}
index~.CHAIN := nil; {mark this entry as
the end of the chain}
index~.KEY_field := KEY; fenter KEY into
TAB entryi
end
else fthere are entries with this hash value -
search them}
begin
while ( index <> nil ) ond not found do
begin
if index~.KEY_field = KEY then
ffound it}
found := true
else {point to next entry with this
hash value}
begin
last_index := index; f{point
to the LAST entry}
index := index”.CHAIN;
end;
end;
if not found then f{create o new entry}
begin
new( last_index*.chain );
index := last_index*.chain; fand
point to it with indexi
index*.CHAIN := nil; {mork this
entry as end of chain}
index~ .KEY_field := KEY; fenter KEY
into TAB entry}
end;
end;
end; {Searchi}
Begin {Search_With_Chaining}

continued
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Since an item will
be looked up
several times after
it is entered,

it makes sense to
spend time on the
item’s insertion.

used. Although there is a slight degrada-
tion in speed due to the occasional
coalescing of the individual chains, the
substantial savings in memory makes this
an attractive algorithm. In fact, Knuth rec-
ommends Williams’s algorithm over the
direct chaining method described above.
Two variants of open addressing with
double hashing, also discussed by Knuth,
are worth mentioning. In the first, the
time-consuming (especially for 8-bit pro-
cessors) division in the calculation of the
increment j is avoided by substituting

j =1+ h(KEY)
=1 + (KEY mod M)
for j = (KEY mod P) + 1

This also eliminates the need for twin
primes. Although a little more clustering
takes place with this method, this is usual-
ly compensated for by the elimination of
the division.

Since an item will be looked up several
times after it is entered, it makes sense to
spend some time on the insertion so that
subsequent lookups will be easier. This
idea is used in an algorithm by Richard
P. Brent. In Brent’s algorithm, the extra
work done in entering an item in the table
limits the average number of probes to find
an item in the table (4,) to less than 2.5,
even as the table fills up.

Another interesting class of hashing
algorithms, which is still the subject of ac-
tive research, is the set of so-called perfect
hashing algorithms. In these methods, the
table entries must be fixed and known in
advance, but the hashing function is
chosen in such a way that no collisions
take place. Thus, an entry is located by
a single calculation. Naturally, these
perfect hashing functions are difficult to
find; practical methods limit the max-
imum table size to about 40 entries. The
papers by Cichelli (reference 2) and
Jaeschke (reference 3) describe two such
methods.

The numbers quoted above for A4, and
A, are the expected or average number of

continued
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CompuServe Starter Kit s19 Printmaster 529 P o o PES: Professional Write Call %
Crosstolk XVI $88 Signmaster Call Spreadsheet Avditor 3.0 $82 i
MS Access $139 Torbo Grophix Tool Box $38 e % Word Perfect (Ver.4.2) $199 5
Mirror $33 MONEY MANAGEMENT Supercalc4 .. ... .. .. Save Wordstar 2000 + 2.0 $278 2
Remote $88 Doilars & Sense w/Forcast $94
Smartcom Il $82 Tokas Manoging Your Money Save

SPECIAL

Over $200 worth of
Paperback Software Programs

$39 with each system

AN

Turbo PC/XT w/256K & 1 Drive

Torbo PC/XT w/640K & 1 Drive

Turbo PC/XT w/640K & 2 Drives

Turbo PC/XT w/640K, 1 Drive & 20MG

- €« T

X\ &

ercis 9429

256 Memory, One 360K Brand Name + Floppy Drive
135 Wort Power Supply, Slide Case, AT Style Keyboard
8 MHZ Clock Speed, (Keyboard Selectable). 8 Expansion Siots

M5 DOS 3.2 W/GW Basic
MonGrophics Card with Software and Porallel Printer Port
Color Card with Parallel Print Port
Multifunction Card w/Software
Amber Monitor (TTL)

Amber Monitor w/Swivel Tilt
Color Monitor (RGB)

Sega Enhonced Graphics Cord
1/0 Card (Serial/Poraliel)

1/Q Cord (Serial/Clock Calendar)
5J51 Clone Keyboard

Product shipped in actary cartans with manutacturer’s woreanty. Please odd $10.00 per order
for UPS shipping. Prices & ovailobility subject ta change withaut notice. Send cashier’s check or maney arder...all ather checks will deloy
shipping two weeks.

Inquiry 349 for MS DOS Products. Inquiry 350 for all others.



Inquiry 328

C Programmers!

db_VISTA: high-speed DBMS
written exclusively for C
NOW offers S@L-based query

High-Speed data retrieval and access...
just two benefits of using Raima's network
model DBMS, db_ VISTA. Combine these
design benefits with those of C—speed,
portability, efficiency, and you begin to
understand db__VISTA's real measure...
performance.

Says, Dave Schmitt,
President of Lattice, Inc.

“If you are looking for a sophisticated C
programmer'’s database, db_VISTA s it. It
lets you easily build complex databases
with many interconnected record types.
Raima's customer support and documen-
tation is excellent. Source code availability
and a royalty-free run-time is a big plus.’

db_QUERY ": new simplicity
retains performance!

db__QUERY, our new C-linkable, SQL-
based, ad-hoc query and report writing
facility ... provides a simple, relational view
of db__VISTA's complex network database.
No longer will you give up performance for
simplicity ... combine db_QUERY with
db_VISTA ... you have both!

+ WritteninC

+ Royalty-Free

+ Source Code Available

+ Multi-user and LAN capability

+ Fast B-tree indexing method

+ Transaction processing

+ Faster without Data Redundancy
+» Complete Documentation

+ Operating systems: MS-DOS,
PC-DOS, UNIX, XENIX, SCO XENIX,
UNOS, ULTRIX, VMS

+ C compilers: Lattice, Microsoft, IBM,
DeSmet, Aztec, Computer Innova-
tions, XENIX and UNIX

30-day Money-Back Guarantee

Royalty Free

Price Schedule
db_VISTA db_QUERY
Single-user $ 195 $ 195
Single-user w/Source $ 495 $ 495
Multi-user $ 495 $ 495

Multi-user w/Source $ 990 $ 990
NEW:;

VAX Multi-user $ 990 $ 990
VAX Multi-user

w/Source $1980 $1980

FREE Technical Support
For 60 days

Call Toll-Free Today!

OrderLine .... 1-800-327-2462
Information Line 1-206-828-4636

( RAIMA®

CORPORATION
High-Speed Programming Tools,
Designed for Portability

3055-112 N.E., Bellevue, WA 98004 USA
(206) 828-4636 Telex: 9103330300

01878

HASHING

for i:=0 to max_TAB_entry do node[i]:=nil; {set
nodes to point nowhere}

{User Code Goes Here}

End. {Search_With_Chaining}

Listing 7: A Pascal implementation of a search routine using double hashing.

Program Search_With_Double_Hashing;

Const
mox_TAB_entry = 60; last TAB entry}
number_TAB_entries = 61; {number of entries in
TAB}
empty = °* o8 fwhat an empty entry
looks like}
p_prime = 59; - ffirst twin prime-used to
calculate increment}
p = 61; fsecond twin prime-used
to hash KEY}
Type
string4 = string[4];
Var
found: boolean; fset true by search if
KEY is found}
index: integer; fpointer to the TAB entry
being examined}
KEY: string4; {name to found or
entered}
i: integer; for FOR loop use}
n: integer; number of entries

currently in TAB}
TAB: array[ © .. max_TAB_entry ] of string4;

Procedure Search( KEY: string4 );

Function h( KEY: string4; modulus: integer ):
integer;

Type
KEY_types = (char_KEY, integer_KEY);
KEY_overlay = record
case KEY_types of
char_KEY: ( KEY_in_characters:
string4);
integer_KEY: ( dummy: byte; {takes
up room for string size}
integer KEY_1: integer;
ffirst 2 bytest
integer_KEY_2: integer;
flast 2 bytes? ):
end;

Var
KEY_record: KEY_overlay;

begin §h}
with KEY_record do
begin
KEY_in_characters := °* *; {in case

KEY < 4 chars}
KEY_in_characters := KEY;
h := ( integer_KEY_1 xor

continued
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IS GETTING THE ANSWER TO
SOFTWARE PROBLEMS
A BIGGER PROBLEM THAN
THE PROBLEM?

Don’t stay on hold
when there’s help online

from CompuServe’
Software Forums.

The new upgraded
version of
your software
locks up.
. And every
time you

reboot,
you get stuck in the
same place in the program.

You've chucked the manual,
because you've done exactly what it
tells you to do six times already.

So you call the software company:

Now you spend half a day beating
your head against a brick wall of
busy signals, ranting at recorded
messages, hanging around on hold.
And you still don’t get the solution
to your problem.

Meanwhile, progress is stopped
and your profits are
dribbling away. But
wait. There’s help...

Several prom-
inent, progressive \
software publishers " §
recognize this ')
problem, and AN
working with CompuServe,
have developed a solution—
CompuServe Software Forums.

Now you can go online with
experts from the companies that
produced your software and get

Inquiry 82

prompt, written answers to your

specific problems. You can
even talk with the actual
software
. developers.

' L:x_; -
Adobe Systems; Aldus, Ashton-
Tate; Autodesk; Borland Interna-
tional; Creative Solutions, Dlgltal
Research; lemg Videotext; Lotus’

Inc., Microsoft; MicroPro, Misosys
Inc’ and Software Publishing” all

have CompuServe Software Forums.

And we keep
adding
more.

CompuServe’s large subscriber
base also puts you in touch with
thousands of other; often more expe-
rienced, users of the same software.
You'll find they can give you lots
of creative ways to get the most out
of your software.

And software forums are the best
way to learn about product updates,
new product announcements, new
ways to expand the uses of your soft-
ware, and offer free uploads of your
OWn programs.

Our online electronic magazines

frequently publish software reviews.
And you can find help for many
other software products in our other
computer-related forums for IBM?
Tandy; Atari; Apple; Commodore;
TI° and others.

The last thing you
need when you've got
a software problem
is a bigger
problem
geiting answers.
So, from now
on, get
prompt,
informed
answers on
CompuServe Software Forums.

To buy your CompuServe
Subscription Kit, see your nearest
computer dealer. Suggested retail
price is $39.95.

To order direct
or for more
information,
call 800-848-8199
(in Ohio, 614-
457-0802).
I you're
already a

CompuServe
subscriber,

just type
GO SOFTWARE
atany ! prompt.

CompuServe

Information Services, PO. Bax 20212
5000 Arlington Centre Bivd., Columbus, OH 43220

An H&R Biock Company
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HASHING

integer _KEY_2 ) mod modulus;
end;
end; fhi
Procedure add_KEY_to_TAB;
begin §odd_KEY_to_TAB}
n:=n+ 1; {fone more entry in TAB}
if n > max_TAB_entry then {table is full}

begin
writein(’ *xxFatal Errorxss’);
writein(’'Table overflow in table

TAB');

writein(’ program aborted’);
halt; §stop with a fotaol error}

end

else fthere’s still room, so odd another

entry}

TAB[ index ] := KEY;
end; {aodd_KEY_to_TAB}

Var
j: integer; fincrement for current
KEY}

begin §{search}
found := false;
index := h( KEY, p ); {go hash KEY}
if TAB[ index ] = KEY then jfound it}
found := true
else {we have to do some more looking}
begin
if TAB[ index ] = empty then {it's not
there - enter it}
add_KEY_to_TAB
else
begin
j = h( KEY, p_prime ) + 1;
fcalculate the increment}
repeat
index := index + j; fstep index
to next entryt
if index > max_TAB_entry then
foff the end of TAB}
index := index -
number_TAB_entries; §make
circular}
if TAB[ index ] = KEY then §we
found it}
found := true; §{so say so}
until ( TAB[ index ] = empty ) or
found;
if not found then fwe need to enter
KEY}
odd_KEY_to_TAB; §{so do so}
end;
end;
end; fsearch}

Begin §Search_With_Double_Hoshing}
n :=0; {no entries in TAB yet}

for i := © to mox_TAB_entry do TAB[ i ] := empty;
fall entries avaiiable}

fUser Code Goes Here}

End. {Search_With_Double_Hashing}

144 BYTE * JANUARY 1987

probes to find an entry or determine its
absence. In the worst case, we could have
A, = Nand A, = N + 1. This corresponds
to the case in which each KEY hashes to
the same value. While this is a theoretical
possibility, I feel intuitively that it is not
very likely. A comforting paper by Gonnet
(reference 4) shows that this intuition is
correct. He proves that the expected length
of the longest probe sequence in the com-
mon hashing methods grows very slowly
and is nowhere near the worst-case value.

The best general reference on hashing
is Donald Knuth’s book (reference 1). This
encyclopedic work contains a wealth of
both theoretical and practical material.
Several methods are given as step-by-step
algorithms; for instance, the above algo-
rithm for open addressing with double
hashing is taken from Knuth with only
minor modification.

An excellent and very readable intro-
duction to hashing can be found in
Morris’s famous and influential survey ar-
ticle (reference 5). In addition, Morris
gives an implementation in FORTRAN of
the chaining method and another type of
open-addressing scheme, called random
probing, that laid the basis for the double-
hashing method.

Finally, the survey article by Knott (ref-
erence 6) contains an interesting history
of hashing in which edge-notched cards
appear as a precursor to the hashing idea.
Knott’s paper is somewhat demanding
mathematically, but it is worth looking at
for its exhaustive bibliography, which is
current to about 1974.

|Editor’s note: You can find two alter-
nate ways of doing file indexing in Bruce
Webster’s ‘A Simple File-Indexing
Scheme’’ (June 1986 BYTE) and Stephen
C. Perry’s ‘‘Keyed File Access in BASIC”’
(September 1986).] B
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Peripheral Vision.

Today, purchasing a color monitor requires a little bit The Largest Direct Distributor

of foresight. Not only should it be compatible with of Software and Hardware Products
IBM’s CGA, PGA and EGA standards, it should be ...in the World.

ready for any other set of letters that’s thrown at it in L Al

e SIESOFT
That’s why the MultiSync by NEC is probably the last

color monitor you'll ever need. It’s compatibie with l-800-645-349|

the three graphics standards now available and has NY STATE: 1-800-235-6442 (516) 249-8440

; 1 1 Custorrer Service: 1-800-431-9037 NYS: 516-249-8440
superior resolution of up to 800 dots by 560 lines. 110 Bi-County Bivd.. Farmingdale. NY 11735

And’ it automatlcally sca!ns . Logicso:t Europe BV: Baarsjesweg 224, Amsterdam Hotland
all color board frequencies, . = - EUROPE: 020-83-4864 FAX #516-249-5289

making it quite possible " e
that the MultiSync will

work with all IBM PC

compatible color graphics

boards in the future.

What’s more, you won’t

have to wait to get it,

because Logicsoft can

deliver it overnight.

As the world’s leading
direct distributor of
computer products,
Logicsoft is always look- |
ing for innovations such |
as the MultiSvync. After
all, overnight delivery,
custom leasing pro-
grams, corporate vol-
ume discountsand &
free on-site service |
contracts are our own |
innovations. In fact,

vou won’t see another
company with as much
vision as Logicsoft. Just look
around.

l

Logicsoft is a Direct Distributor fcr Over 250 Leading Manufacturers
and Pubiishers of Computer Products Including: Ashton Tate « AST

* Compaq * Epson  Hayes « IBM « Leading Edge * Lotus « Microsoft
+ Okidata « Seagate * Word Perfect




Free on-site service an

New IBM AT-30 Mb

* 8 MHz ¢ 512K » 30 Mb IBM Hard
Drive (Full Height, w/controller) e 1.2
Mb Half/ Height Floppy e Eight
Expansion Slots ¢ (BM Enhanced PC
Keyboard e Serial/Parallel Adapter o
Free 90-day, On-Site Service Contract
 Color or Monochrome Monitor
Available as Option.

© Purchase Price: $4,299

Lease For STIT per month

New IBM
XT 28620 Mb

» 6 MHz » 80286 Based CPU » Zero
Wait States ® 640K ¢ 1.2 Mb
Half / Height Fioppy 20 Mb
Full/Height Hard Drive e Serial / Parallel
Adapter o Eight Expansion Slots-

(5) 16-Bit, (3) 8-Bit « IBM PC
Enhanced Keyboard » Free 90-Day, On-
Site Contract e Color or Monochrome
Monitor Available as Option.

* Purchase Price: $3,199

Lease For $126 per month

IBM XT—20 Mb

* 512K » 20 Mb IBM Full Height Hard
Drive » 360K Floppy Drive Half/Height
o Eight Expansion Slots ¢ [BM
Enhanced PC Keyboard e Asynchronous
Communications Adapter ¢ Free
90-day, On-Site Service Contract e
Color or Monochrome Monitor Available
as Option.

* Purchase Price: $2,299

Lease For $98 per month

AT&T 6300

¢ 640K RAM Memory e One 360K
Floppy Drive ® Seven Expansion Siots e
AT&T Keyboard e High-Resolution
Monochrome Graphics Card  High-
Resolution Monochrome Graphics
Monitor e Serial & Parallel Ports

» GW Basic and MS. DOS. Free
90-Day, On-Site Service Contract. Color
Monitor Optional.

o Purchase Price: $1,749

Lease For $74 per month

e

You receive 90 days of
free service at your facility

of a system. Over 96

Buy it today, use it
tcmorrow on
orders totaling
over $100. Due to
certain restrictions,
some bulk items
and orders under
$100 are shipped
UPS FREE (within
Cont. U.S.).

LOGICLEASE—
Allows affordable low
monthly payments, helps
eliminate equipment
obsolescence, offers
outstanding flexibility
plus possible tax
benefits. 24 hr. lease
approval by phone
(on orders over $1000).

-

FREE ON-SITE SERVICE—

on any purchase or lease

authorized service centers

to serve you throughou

the U.S. with an average
4 hour response time.

FREE OVERNIGHT DELIVERY—

LOWEST PRICE

COMMITMENT—

Because we are
the largest direct
distributor, our
buying power
allows us to offer
the lowest possible
prices on our wide
range of products.

TOLL- FREE
CUSTOMER SERVICE—

- On-line
computer system
allows instant
access to
customer
information.
Call 1-800-431-9037.

SYSTEM CUSTOMIZATION—

Your system customized

to your needs plus Free
48 hour configuration,
testing and burn-in
service so your system is
ready to run upon delivery.

« We do nat bill until we ship. All products covered by mfg's warranty. Defective merchandise may be returned for

% o No surcharge for MasterCard, VISA, American Express. C.0 D., money order, check o PO's (please call for price verification) » No sales tax on orders shipped outside N.Y. State Please
A

a0d 2% tor insurance and handling ($3.00 minimum) (int’l orders add'1),

! Jonair ar avehanne nnhe We rin not auarantes comnatibility Anv noodS. etutied forcredit ata sublect to a 10% restocking charge. All prices and policies subject to change without notice.



Compaq Deskpro
286—30 Mb

* 640K RAM Memory ¢ 80286 Based
CPU  One 30 Mb Hard Drive
(w/controller)  One 1.2 Mb

Half /Height Floppy Drive  Seven
Expansion Slots ¢ Compag Keyboard e
Graphics Card e One Parallel Port o
Free 90-Day, On-Site Service Contract
* Color or Monochrome Available as
Option.

 Purchase Price: $3,899

Lease For $154 per month

Blue Chip

by Hyundai
IBM PC/XT
Compatible

* 512K Ram Memory ® 4.77 MHz
One 360K Halt/Height Floppy Drive ®
Six Expansion Slots e Low Profile
Keyboard e Serial / Parallel Ports e 130
Watt Power Supply ¢ High Resolution
Monochrome Display

Standard.

* Purchase Price: s“9
Blue Chip Options:

ew Compaq Deskpro
86-40 Mb

16, 8 & 4 MHz Clock Speeds ¢ 1 Mb
m Memory ¢ 80386 Based CPU

e 40 Mb Hard Drive (w/controller)
e 1.2 Mb Half/Height Floppy Drive e
=xpansion Slots e« Compaq 101 Key
hanced Keyboard e One Serial One
rallel ® Color or Monochrome

ailable as Option.

Purchase Price: $5,349

ase For $203 per month

ISDOS & GWBasic . .. ... ... $79.00 Additional 360K Half/

lue Chip Amber Height Floppy Drive . .. ... .. $99.00
Monochrome Monitor . . ... .. $85.00 10 Mb Hard Drive Option . . . . . . $389.00

lue Chip Green 20 Mb Hard Drive Option .$449.00
Monochrome Monitor . $75.00

100% Burn-In and Testing.

All systems undergo a 48-hour configuration, testing and burn-in period. We
sonfigure system boards, set DIP switches, format hard drives, perform memory
Jiagnostics and check system with monitor.

N R RERRARE IO
'|'u'\'|'|‘l‘ll-' 5 A \“ ‘\
' ! N

Model D

¢ 512K RAM Memory « 12008
Internal Modem e Two 360K

Half /Height Floppy Drives e Four
Expansion Slots e Keyboard e Text
Display Card ® Monochrome Monitore
One Serial and Parallel Port e
Software Bundle o Coior Monitor
Option Available.

 Purchase Price: $1,375

Lease For $59 per month

Toshiba Lap-Top
T-1100 Plus (our. rLoeey)

* 640K RAM Memory ¢ CMOS 80C86
Running at 7.1 MHz e Two 720K 3.5”
Floppy Drives e One Expansion Siot e
TOSHIBA Keyboard  LCD Display e
Color Graphics/ Monochrome Composite
Card e One Parallel and Serial Port e
Clock Calendar e External Floppy Drives
Optional.

* Purchase Price: $1,799

Lease For $76 per month

Portable Il 20 Mb

¢ 640K RAM Memory e 8 MHz
80286 Based CPU e One 20Mb Halt/
Height Hard Drive (w/controller) e One
360K one/third Height Floppy Drive ®
Two Expansion Slots ¢ Compag ||
Keyboard ® Text/ Graphics Display Card
* 9” Text/Graphics Monochrome
Monitor

 Purchase Price: $3,879

Lease For $183 per month

AR o
e R LT
A

Toshiba 3100 Laptop

o AT Power in a Compact Size ® Gas Plasma Screen ¢ 8 MHz » 640K Ram Memory
* One 3.5 720K Floppy Drive ® 10 Mb Hard Drive e Parallel/ Serial Port.

* Purchase Price: $3599 Lease For $142 per month
Lenith 1-181 Laptop

* Supertwisted Backlit LCD Screen e 4.77 MHz 640K Ram Memory e Two 3.5”

720K Floppy Drives © Parallel / Serial Ports.
* Purchase Price: $2199 Lease For $76 per month

Datavue Snap 1+ 1 Laptop

o Supertwisted LCD Screen ¢ 4.77 MHz e 640K Ram Memory ¢ Two 3.5” 720K
Floppy Drives e Parallel/ Serial Ports. .
Py Low Price, Call!

Free overnight delivery on software
for all your IBM PC applications!

Enhanced Leading Edge

”’ 999Q03Q2093999990029Q

III39000000099090Q HOlibag Spe(:ial oow

A low cost
alternative to tape
backup hardware.
Back up 10 Mb in

The next step for
the Power User!
Format your own

0 Bi-County Blivd., Dept. 543
armingdale, NY 11735
smestic/Int’l Telex

6905 SoftUR
\X #516-249-5289

To order, call our National Hotline:

1-800-645-3491

NY STATE: 1-800-235-6442 (516) 249-8440
To Receive Technical Assistance, call: (516) 249-8440

EUROPE: 020-83 48 64
Telex: 10759 Logic NL
Mail orders to:
LOGICSOFT EUROPE BV

Holland

Customer Service: 1-800-431-9037 NYS: (516) 249-8440

Baarsjesweg 224 Amsterdam,

9 9
© <
P <
<
¢ MANAGING CLICK ART PC MOUSE WITH <
< YOUR MONEY PERSONAL PUBLISHER DR. HALO Nl ©
¢ # Low cost introduction Movement at your fingertips. b3
< Personal Finance Package to the world of The #1 selling optical mouse ©
4 by Andrew Tobias desktop publishing. complete with pad and software.  §
© [ 4
¢ NOW ONLY *115.00 nowony *115.00 nowoney *119.00 ¢
< ©
Q2320939003909000900000003000000092909000000000020900000029029202990999202990
WORD PROCESSING _Fr’urg:élﬂation &Style ... 75 DATABASE MGMT. Microsoft Muitiplan ... 119

; ; i urbo Lightning . ... ... 53 ADD-ONS Smart Integrated . . . ... 439
DV 3383 WordFinder ... ... .. 55 Gipper.. .. $ai SupercalclV(NEW). .. 285
Microsoft Word3. .. .. . el LI 0E GG A i R It L U780 50000000 449
Muitimate ........... 259 dGraphill ........... 149
Multimate Advantage .. 309 pATABASE MGMT. Ext Report Writer. . . . ... 85 SPREADSHEET ADD-ONS
OfficeWriter ......... 245 Genifer ............. 229 Cambridge Spreadsheet
PFS Professional Write. 115  Cornerstone ......... $ 69 Quickcodeni.......".. 149 Analyst . .......... $
Volkswriter3 ......... 147 dBaselllPlus ........ 419 Quick Report......... 149 Lotus Report Writer . 99
Word Perfect ......... 209 dBaselllLanPak..... 629 Quicksilver .......... 459  Quickcodefor1-2-3.... 85
WOl'dStal' ............ 179 KnOWIedgemanlz Lottt 309 SPREADSHEETI Sideways ............ 45
Wordstar ProPak . .. .. 239 PFSProfessionalFile .. 145 o ro e SmartNotes ......... 49
Wordstar2000........ 245 Powerbase .......... 185 = Spreadsheet Auditor. .. 99
Wordstar2000Plus . ... 295 Q&A .. ............. 245  Ability .............. $69 sz . . ... ... 65
XYWritelll .. ...... ... 219 E: gasegOO(t) SIPEENEE %gg Enabge .............. 339

ase SystemV ... .. irstChoice.......... 5

:’0'“’ :“00533"“7- Reflex .............. 95  Frameworkll......... 419

DD-ONS Revelation . .......... 519 Lotus12-3........... 317
FancyFont .......... $139

LOTUS REPORT
FASTBACK — WRITER-

SIDEWAYS—
Now you can
create extra wide
printouts of your

less than 8 re ports, forms and spreadsheets without
minutes using 5" mailings using the mess of staples,
diskettes. 1-2-3 files. glue or tape.
only only onhiy
DESKTOP PUBLISHING CADICAM PROJECT MANAGEMENT MISC/UTILITIES
Click Art Personal AutoCAD25........ $2249 HarvardTotal........ $285 CarbonCopy........ $139
Publisher.......... $115 AutoCADBasic ..... 247  Microsoft Project .... 237 ConcurrentPCDOS .. 179
SclLaserPlus......... 343 Drafix1............. 239  SuperProjectPlus.... 295 CopyllPC.......... 35
Spgllgllp%er Desktop GenericCAD ........ 119 Timeline............ 235 Crosstalk XVl ....... 99
ublisher.......... 349  ProDesignit ........ 199 FINANCIAL E;ssl;t())a;gu(mlzer ....... gg
LANGUAGES e UL LS aa00 0000000
GRAPHICS BASIC Compiler (MS) $245 Managing Homebase.......... 45
Chartmaster ......... $215  C Gompiler (MS) ((4 0., 265 porourMoney...... Special  Microsoft Windows ... 67
Diagram Master 195 P S DollarsN'Sense . .. . .. $107  NortonCommander .. 49
Al agoaos COBOL Compiler(MSy 425 Norton Utilities 55
Energraphics(New).... 309 FQORTRAN Compiler PCDOS32 . ... . 85
Freelance ... ........ 199 MS) o oo 217 ACCOUNTING Prokev a0 .. 79
Graphwriter Combo ... 305 | atticeCCompiler ... 259 BPIEntry ... ....... $309 Remote ... . ... 99
Harvard Presentation .. 249  po. o Assembler (MS) 97 ComputerAssociates . 349  gijorick e
MapMaster.......... 229 pagcal Compiler(MS) . 183 (formerly IUS) Superkey """""""" 45
MicrosoftChart. .. .... 179 Quick Basic(MS). . . . . 67 GreatPlains... ...... 447 Traveling Sidekick . .. 55
SignMaster.......... 149 TueBasic .......... 119 OpenSystems(3.0) ... 417 yTREE o 39
Turbo Pascal (plus BCD RealWorld4.0(New) .. 379 =~~~ """
........... 65
2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491

* Brand new Programmer’s Language and Utilities Guide « A
convenient and valuable listing of timesaving tools for the
programming professional ® Complete with product description.

* Brand new Productivity Guide * Full line catalog of software
enhancements for the business professional ¢ Fuil descriptions of
templates, memory management, menu management, backup

software, training, and much more

Circle #400 on reader service card.
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5 YEAR WARRANTY

Look for the items printed in red
to identify Logicsoft’s own line of
computer hardware products.
They are fully compatible with, but
priced well below, the major
manufacturers. You save—not by
our use of inexpensive labor and
parts—but through state-of-the-
art technology.

Each product carries our

5 year unconditional replace

or repair wamranty.

\_ Y,
)
a Sale! Save 50

NEC MULTISYNC MONITOR
WITH SWIVEL BASE

The resolution solution. This state of
the art color monitor scans all
frequencies between 15.75 KHz and 35
KHz allowing compatibility with all
current color graphics boards. The last
color monitor you'll ever need.

Our regular low price 5599

VIDEO-7 VEGA BOARD

Take full advantage of the NEC
multisync monitor color capabilities.
The Vega Y2 card supports resolution up
to 640 x 350. Includes Monochrome
Graphics, Color Graphics, Hercules
Graphics and Enhanced Graphics.

High technology at a low price.

Our regular low price 5339

If purchased Buy both and save $50

separately-
s93 ]

Hurry— sale ends January 31, IQBJ

PRINTERS *

EPSON
EX 800 (80 column, 300 cps)
.............. Low Price Call!
EX 1000 (136 column,

300cps). ..... Low Price Call!
FX-85 (80 column) Low Price Call!

FX-286 (136 column)
.............. Low Price Call!

The Nation’s largest selection of peripherals
and free overnight delivery!

LQ 1000 (136 column)

.............. Low Price Call!
LQ 2500 (136 column,
324cps)...... Low Price Call!

NEC
Pinwriter P-5 Series
.............. Low Price Call!

PinwriterP-6 ............ 489
PinwriterP-7 .. .......... 669
OKIDATA

182Plug&Play .......... 223
192Plus(iBM) ........... 379
193 Plus(iBM) ........... 558
290 Series...... Low Price Call!
2410PPlug&Play........ 1759
PANASONIC
KX10911............... 275
KX10801 ............... 219
KX1595 ................ 599
TOSHIBA

PIS321(IBM) ............ 489
P341 . ... 695
PIS351(IBM) ............ 999
CITIZEN

MSP10 ................ 299
MSP15 ................ 379
MSP20 ................ 329
MSP25 ... ... .......... 499
Premier35.............. 509
LASER PRINTERS *

CANON

Laser Printer LBP8A1 . ... $1985
Laser Printer LBP8A2 . ... 3089
HEWLETT PACKARD

Laser Printer ........... 2489
Laser PrinterPlus ....... 3199
LaserJet500(+)........ 4299
PLOTTERS*

CAL COMP

1043 .. ... ..., $7899
FACIT

4550 (6 Pen Plotter) ... ... 395
HEWLETT PACKARD

TATSA . ... ... ... 1629
7550...... ee...... 3349
HOUSTON INSTRUMENTS
DMP40 ............... 899
DMP41 ... .. ... ..... 2549
DMP42 ... .. ......... 2549
DMP51 ... ........... 3849
DMP52 ............... 3849
DMP52MP ............ 4889
PRINTER BUFFERS
QUADRAM

Microfazer Series
.............. Low Price Call!
MONITORS *

AMDEK

Color600 .............. $ 389
Color722 . ............. 499
Color725.............. 559
12" Amber310A. .. ... ... 149
IBM

Color Monitor ........... 545
Monochrome Monitor .... 225

Enhanced Color Display. .. 679

NEC

Multi-sync color

wiswivelbase ......... 599
PRINCETON GRAPHICS
RGBHX-12 ............. 449
RGBHX12E ............ 535
RGBSR12 ............. 569
RGBSR-12P ............ 689
AmberMax12........... 159
QUADRAM
Amberchrome 12” .. ... .. 145
Enhanced Graphics

Monitor w/swivel . ..... 525
TAXAN
21122, ... ... 145
620 ... L. 415
640 ................... 515

MULTI-FUNCTION BOARDS

AST RESEARCH

Six Pack Premium .. .. ... $309
Six Pack Plus (384K) . . . ... 229
Rampagew/256K .. ...... 249
Rampage (AT)w/512K . . . .. 449
Advantage(128K) ........ 359
/OMiniHalfCard ... ..... 119
WOPlusll............... 125
LOGICSOFT

Logic Board (Lotus/Intel/
Microsoft Expanded
memory specification) .. 189

_

Logic (AST Compatibie) Multi-

functionBoard w/OK ... 99
w/ 384K . 155

Logic (AST Compatible) AT
Multifunction Board w/128K
(Expandableto2.0Mb) .. 199

Logic (AST Compatible)
576K Ram Board Y2 Card

Circle #400 on reader service card.

wWOK ... 59
wi3B4K .. ... ... 119
wiS76K . ............... 139
EVEREX
Magic Card 1 w/384K .. ... 199
Logic (AST Comp.) /0
MiniHalfCard ........ 105
TECMAR
Captain(384K) .......... 199
QUADRAM
Quadboard(384K)........ 155
Silverboard . ............ 155
Emsw/i256K ............ 349
Liberty (AT)w/128K ....... 315
INTEL
Above Board (PS/AT)
wi2BK ...... Low Price Call!
(PC)w/BdK. .. ... Low Price Call!
(ATywH28K .. ... Low Price Call!
(PS)B4K. .. ..... Low Price Call!
(PS)256K. ... ... Low Price Call!

8087-2 Math Co-Processor . 179
8087-3 Math Co-Processor . 139
80287 Math Co-Processor . 199

GRAPHICS BOARDS

AST
Preview................ $239
EVEREX
TheEdge............... 239
Evergraphics ........... 106
HERCULES
Monochrome Graphics

Card ................ 199
ColorCard ............. 155
GraphicsCardPlus ...... 209
LOGICSOFT
Logic (Hercules Comp.)

Color Graphics Board 89

Logic (IBM Comp.)
Enhanced Graphics
Adapter(EGA). . 249

Logic (Hercules Comp.)

Monographics Board 99
PARADISE SYSTEMS
Auto SwitchEGACard .... 359

*Due to weight restrictions, Printers and Monitors and some misc. bulk items are shipped UPS —free. All prices and policies subject to change without notice.

==

Modular GraphicsCard ... 249

Color/Mono. ............ 159

QUADRAM

EGA Plus Graphics....... 369

VIDEO 7

VEGA(Y2Card).......... 339

VEGA Deluxe(¥%2 Card).... 395

STB

Chauffeur .............. 209

EGAPlus .............. 309

TECMAR

GraphicsMaster......... 475

EGA Master . ... Low Price Call!

COMMUNICATIONS

BOARDS

AST

5251-11Plus ............ $655

5251-11. . ... ........ ..., 609

DCA

IRMABoard ............ 779

MODEMS

AST

Reach1200HalfCard .. ... $225

EVEREX

EvercomlIl.............. 149

HAYES

Smartmodem1200 ....... 389

Smartmodem 1200B
w/Smartcomli ........ 359

Smartmodem2400 ... .... 599
Smartmodem 2400B

w/Smartcomil ........ 549
LOGICSOFT

Logic (Hayes Comp.) 1200

Baud External Modems . 179
Logic (Hayes Comp.) 2400

Baud External Modem 309

Logic (Hayes Comp.) 1200B
Internal Modem with
Mirror (Crosstalk Clone)

Software............. 129
Logic 2400B Internal Modem

2400B w/Software 299
PROMETHEUS
Pro-modem1200......... 279
Pro-modem 1200B

wisoftware ........... 239
TOSHIBA
1200B Lap-Top Modem

(T1100Plus) .. ......... 329

VEN-TEL
PC Modem 1200 Half Card . 359
1200Plus............... 329

PC Modem 2400 Half Card . 469
MOUSE INPUT DEVICES

MOUSE SYSTEMS

PC Mouse w/DR Halo 2. . Special
MICROSOFT

Microsoft Mouse (Serial) .. $135
Microsoft Mouse (Buss) ... 125

SURGE PROTECTORS
KENSINGTON MICROWARE

MasterpiecePlus ........ $119
CURTIS
Diamond............... 39
Emerald ............... 45
Ruby .................. 59
KEYBOARDS

KEYTRONIC

5151(Deluxe) . ........... $169
5153 (w/touchPad) ....... 279
3270PC................ 235
5151 (AT&T) ............. 189
KeytronicJr.5151 .. ...... 169
MEMORY STORAGE

IOMEGA

Bernoulli Box (10 + 10) ... $1999

BernoulllBox(20Mb) .... 1839
BernoulliBox (20 + 20) ... 2499
BernoulliBoxPlus. ...... 4199

HARD DISK DRIVES

MOUNTAIN COMPUTER

Hard Drive Card (20 Mb)
or(30Mb) . ... Low Price Call!

PRIAM CORP

60 Mb Internal Hard Drive

...................... 1389
Innerspace |D40Mb. .. ... 1349
PLUS +
HardCard10Mb......... 620

HardCard20Mb......... 675
SEAGATE
1OMb Y2 Htint .......... 465

20Mb Y2 Htint.......... 48
30Mb Y%z Htint.......... 53
20Mb FUllHt(AT). ... .... 59
30MbFullHt(AT). ....... 74
40MDbFuUllHt(AT)........ 87
80MbFullHt(AT)........ 134
CORE

20Mb Int (AT). . . . Low Price Call
30Mb Int (AT). . . . Low Price Call
40 Mb Int (AT). . . . Low Price Call
72MbInt (AT). .. . Low Price Call

CARTRIDGE TAPE BACK-UP

EVEREX
Excel Stream20MbInt. ... $63
Excel Stream60Mbint.... 79

Excel Stream60MbExt ... 92
IRWIN

Irwin11010Mbint . ... . ... 49
20MbiInt............... 59
20MB325(AT)Ext.D...... 77
LOGICSOFT

Logic 60 Mb Internal Cartridge

Tape Backup Kit 72
Logic 25 Mb Internal Cartridge
Tape Backup Kit 56
SYSGEN
Image Tape Backup
10OMbint............. 78
Image Tape Backup
20MbiInt............. 59
Image Tape Backup
20MbExt ............ 64!
TECMAR
QIC60AT .............. 123!

QIC60 Ext Tape Backup ... 157!
CORE
60MbExt .............. 159

FLOPPY DISK DRIVES

Panasonic 360K vz Ht.. ... $11¢
Tandon TM-100 360 K F/Ht. . 12¢
Tandon TM-100360K vz Ht. 10!
Toshiba360K V2 Ht. ... ... 11¢

BACK UP POWER SUPPLIES

DATA SHIELD

S00WHAT) . ...oovennn 56¢
BOOWH(AT) ............. 63t



68000 MACHINES

Howard Katz

RegionMaker

A Macintosh program for building a region
from a graphics screen image

[ ] egionsare data structures

R of fundamental impor-

—I user interface and are

O primarily used by the

tosh ROM. You can save these regions on

disk as Macintosh resources, which you
tions.

The purpose of the RegionMaker pro-
an arbitrary graphics image on the screen.
I wrote the RegionMaker program for the
Language Development System.

To build the region data structure, the
that traverses the boundary of the image.
determining which pixels constitute its
specific to the Macintosh, the traversal
algorithm is of more general utility and
ficulty to other 68000 machines. I'll
discuss regions and several other Quick-
contour-tracing algorithm. Finally, I'll
discuss the program. [Editor’s note: The
on disk, in print, and on BIX; see the in-
sert card following page 424. The listing

tance to the Macintosh
Window Manager section of the Macin-
can then import and use in other applica-
gram is to build a Macintosh region from
Macintosh using Apple’s MDS Assembly-
program uses a contour-tracing algorithm
edge. While the concept of regions is
should be transportable without much dif-
Draw concepts in some detail. then the
source code for RegionMaker is available
is also available on BYTEnet; see page 4.

QuickDraw

The Macintosh ROM contains over 500
procedures and functions (documented in
Apple’s Inside Macintosh) that program-
mers can call on when writing applica-
tions. Most of these routines support the
well-known Macintosh user interface; its
features include such objects as windows,
menus, dialog boxes, and alerts. The
balance of the ROM routines implement
the more traditional operating system
functions, such as file operations, device

management, and low-level input/output,
as well as the Macintosh-specific opera-
tions of the Memory Manager, segment
loader, and sound driver, among others.

The routines in ROM are conceptually
grouped into units known as managers.
For example, the Menu Manager handles
all activities relating to the creation,
display, and selection of menu items at the
top of the screen. The largest of the
managers in ROM is Quick Draw with 145
procedures and functions that primarily
support the creation and manipulation of
graphics images on the Macintosh screen.

QuickDraw knows about such objects
as points, lines, rectangles, and ovals;
routines in ROM let you create, manipu-
late, and display these objects in a vari-
ety of ways. A simple example of a Quick-
Draw drawing command is Linelo. In
Pascal, the call

Linelo(20,100),

for example, draws a line from the cur-
rent position of the pen to the new point
whose (x,v) location is (20.100). The Line
command is similar but indicates a relative
draw; the two parameters indicate the
change in x and y of the line segment to
be drawn, again starting from the current
pen position. I've used Pascal notation
here because Inside Macintosh uses that
language for documenting the ROM rou-
tines. For the sake of simplicity, I've also
omitted a discussion of such Macintosh
entities as ports, local and global coor-
dinates, pen sizes, and patterns.
Rectangles are important in the Quick-
Draw environment. A rectangle is defined
in memory by a data structure consisting
of four integers that specify the coor-
dinates of its top left and bottom right
corners. In Pascal. the ROM call

SetRect(Rect, 20, 20, 100, 100);

assigns the coordinates (20,20) and
(100.100) to the opposing vertices of the
variable Rect.

In assembly language, you can use the
above ROM call to define the size of the
rectangle, or you can directly assign the
coordinates using the Define Constant
directive. You can create the same rec-
tangle simply by typing
Rect DCW 20, 20, 100, 100
Note that both techniques serve only to
define the size of the rectangle as a set of
integers in memory—they do not display
it. This distinction between routines that
internally manipulate the parameters de-
scribing a QuickDraw object and routines
that actually display the object is impor-
tant.

Several shape-drawing routines are
available for drawing the rectangle on the
screen. FrameRect(Rect) is an example
of a frame-drawing command: It draws a
hollow outline around the boundary of the
rectangle. PaintRect(Rect) draws the rec-
tangle and fills in every pixel inside its
border. Similar shape-drawing operations
exist for the other QuickDraw objects
mentioned above. Rectangles and these
other shapes can also be erased, filled
with a specified pattern, and inverted.

Regions

QuickDraw has 18 calls that deal with a

data structure known as a region. Regions

let you deal with an arbitrary collection

of points as a cohesive unit. The Window

Manager uses regions primarily to keep
continued

Howard Katz is a freelance writer and
programmer whose main interest is the
Macintosh. He can be contacred ar 6989
Russell Ave., Burnaby, B.C., Canada V5J
4R8.
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REGIONMAKER

track of screen areas that will require
redrawing when previously hidden win-
dows are brought to the foreground.

In the least rigorous sense, a region is
simply a collection of pixels in the bit
plane. QuickDraw shape-drawing com-
mands analogous to those described above
are available for drawing regions. Figure
la shows the results of a FrameRgn call,
while figure 1b shows the same region
drawn using PaintRgn.

Regions can be quite complex. The
region in figure 1 has a hollow interior—
points within that interior space, while
enclosed by the region, are not part of it.
If this region were to be painted over an
existing image on the screen, pixels from
the underlying object would remain visi-
ble within the hollow interior of the
region. Note that this particular region has
two boundaries, one on the outside of the
shape and one on the inside. A region can
even consist of two or more areas that are
unconnected.

Regions with disjoint areas and regions
with holes are built from simpler ones
using several QuickDraw calls that essen-
tially permit logical operations on pairs
of regions. The call UnionRgn takes two
existing regions and produces a third
region with pixels that are the sum of the
pixels in the first two. SectRgn produces
the graphics equivalent of a logical
intersection—a region with pixels com-
mon to both source regions. DiffRgn takes

(a)

I — —

b

two regions and produces a third with
pixels that lie within the first but not the
second. UnionRgn produces a region
consisting of two or more disjoint areas,
while DiffRgn produces a region with one
or more holes.

While the shape-drawing commands
that draw regions are similar to those for
the simpler shapes described above, you
handle their creation in a radically dif-
ferent fashion. Rectangles and ovals are
described by clearly defined, static data
structures whose component values you
can assign or examine directly. The data
structure describing a region is of variable
length, and you cannot create regions or
manipulate them in such an explicit
fashion. You create regions dynamically
through an indirect process that builds a
region definition.

To create regions, you bracket a series
of calls to Line, Linelo, or any of the
QuickDraw frame-drawing commands be-
tween the two calls OpenRgn and
CloseRgn. The only requirement is that
the series of calls must form one or more
closed loops. For example, the sequence
of ROM calls in listing | creates and then
draws a region in the shape of an isosceles
triangle.

You refer to regions by handles; the
variable MyRegion in listing | is of type
RgnHandle. Handles are a feature of the
Macintosh Memory Manager and are used
throughout the Macintosh programming

o - N

Figure 1: A region drawn with the FrameRgn command is shown in (a).
Note that the region has two edges. The same region drawn using PaintRgn

l Listing 1: A short sequence of QuickDraw ROM calls that create and
display a triangular region. Note the origin (0,0) on the Mac screen is in

screen coordinates.

MyRegion := NewRgn; {

MoveTo(200,200); ;

OpenRgn;
LineE—GO,GO);

[ Line(120,0);

LineE—GO.—GO);
CloseRgn(MyRegion);
DrawRgn(MyRegion);

allocate initial space for the region
position the pen

start the region definition

draw down and to the
draw the base of the triangle
return to the starting position
finish the region definition
and draw it

the upper left corner. Also, the parameters to the line-drawing routine are
relative screen coordinates, while those 10 the MoveTo routine are absolute

left

v~~~ o~ o~

-
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environment (see Inside Macintosh for
details). A handle is a doubly indirect
pointer to the block of memory that con-
tains the region data structure and is sim-
ply a way of referencing the region data.
You can treat it much as any other vari-
able.

The most important conclusion you can
draw from the description of how Quick-
Draw creates regions is that the shape to
be drawn is essentially defined by the code
that specifies the lengths and directions of
the line segments that bound it. The
description of a region is hard-wired into
the code of the application program that
creates it. However, my objective in
writing this program was to allow for the
creation of a region from an arbitrary, pre-
existing shape that was created elsewhere
by a program such as MacPaint or Mac-
Draw. Once the object has been imported
with the Scrapbook desk accessory, all
that remains is to find some method of
determining which pixels lie on its boun-
dary by traversing it. This traversal, or
movement along the edge of the object,
can then be translated into a series of x
and v increments that serve as the
parameters for input to the QuickDraw
Line command. A discussion of a suitable
algorithm follows.

A Contour-Tracing Algorithm
I adopted the contour-tracing algorithm in
this program from one that Theo Pavlidis
discusses in Algorithms for Graphics and
Image Processing (Computer Science
Press, 1982). A pseudocode description
of the algorithm is in listing 2. My algo-
rithm is functionally identical to the one
Pavlidis proposed. I have made several
minor changes in notation, but these do
not affect the algorithm’s performance.
A single pixel in the image plane
touches at most eight neighboring pixels.
Figure 2a shows these eight neighbors,
numbered clockwise O through 7, with the
0-neighbor lying directly above the cen-
tral pixel. Pixels that share a common side
with the central pixel are called d- or
direct neighbors. In figure 2a, d-neighbors
of the central pixel are numbered 0, 2, 4,
and 6. Neighbors that touch the central
pixel only at one of its four corners are
called i- or indirect neighbors; these pixels
are numbered |, 3, 5, and 7. This number-
ing scheme identifies each of the pixel’s
eight neighbors; it also describes the
direction of any neighboring pixel from
the central pixel. For example, the pixel
to the right of the central pixel is the
2-neighbor of the central pixel, or lies in
the 2-direction from that pixel. Two of the
minor changes | mentioned concern this
numbering scheme: Pavlidis refers to the
northern neighbor as the 2-neighbor and
continued



The CAE tool with fully interactive
analog simulation for your PC.

Spectrum Software’s MICRO-CAP 11® is
fast, powerful, and feature rich. This fully
interactive, advanced electronie circuit
analysis program helps engineers speed
through analog problems right at their
own PCs.

MICRO-CAP 1, which is based on our origi-
nal MICRO-CAP software, is a field-proven,
second-generation program. But it’s dra-
matically improved.

Schematic Editor

MICRO-CAP II has faster analysis routines.
Better resolution and color. Larger librar-
ies. All add up to a powerful, cost-effective
CAE tool for your PC.

The program has a sophisticated inte-
grated schematic editor with a pan capa-
bility. Just sketch and analyze. You can step

Inquiry 372

Transient Analysis

component values, and run worst-case
scenarios—all interactively. And a 500-type*
library of standard parts is at your finger-
tips for added flexiblity.

MICRO-CAP 11 is available for IBM® PCs
and Macintosh.™ The IBM version is CGA,
EGA, and Hercules® compatible and costs
only $895 complete. An evaluation version
is available for $100. Call or write today for
our free brochure and demo disk. We'd like
to tell you more about analog solutions in
the fast lane.

B Integrated schematic editor

B Fast analysis routines

B High-resolution graphic output

B Standard parts library of 500* types
*IBM versions only.

B Transient, AC, DC, and FFT routines
B Op-amp and switch models

B Spec-sheet-to model converter*

B Printer and plotter* hard copy

1021 S. Wolfe Road,