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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.

Europe: RIVA Terminais Uid., England, Phone: 04842-71004, Telex: 859502/ Australia: Entertairanent Audio Ply, Lid., Phone: (08) 363-0454/Brazil: Comicro Informatica € Tecnoiogia tida., Phone: (041) 224-5646




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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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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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
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