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Turbo Pascal Programming

tegies:
Learn Secfel;f o $10.00 Scratch 'n Win Rebate!
ry!
Game TNE°
Turbo GameWorks®
Also recently released, Turbo GameWorks

is what you think it is: “Games” and
“Works.” Games 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 off-the-shelf games, Turbo GameWorks will give hours of
diversion, education, and intrigue. George Koltanowski, Dean

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

Recognition for Borland International has come from business, irade, and media, and includes both product
awais and awards lor technical excellence and markeling
— America's Cup. Coming Soon!
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Grap $10.00 Scratch 'n Win Rebate!

. Turbo Graphix Toolbox®
ounLcEE conel It includes a library of graphics routines for
Turbo Pascal programs. Lets even
opnr e Deginning programmers create high-
resolution graphics with an IBM, Hercules,”
0- or compatible graphics adapter. Our Turbo
' Graphix Toolbox includes all the tools you'l
: ever need for complex business graphics,
easy windowing, and storing screen images to memory. It cormes
complete with source code, ready to compile. Suggested retail:
$69.96, but with a $10.00 Scratch 'n Win Rebate, only $59.95/
Mnimum memory: 198K

$70.00 Scratch 'n Win Rebate! Y
COMPLETE oy
Turbo Tutor® 20 -

. wotES g The new Turbo Tutor can take you
| SOURC from “What's & computer?” through
] complex data structures, assembly
languages, trees, tips on writing long
prograins in Turbo Pascal, and & high
level of expertise. Source cods for every-
thing is included. New split screens allow
* you to put source text in the bottom 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.

Res

t
ng EXPEf

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 dated 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 Refiex: The Analyst
and Reflex Workshop, or SideKick and Traveling SideKick. (Restrictions do apply.
See Official Rules on back of Instant Winner card).

iy Sail designs generated
from Shore Sails’ Turho
Pascal programs.




$70.00 Scratch 'n Win Rebate!

Turbo Prolog™
“Borland International, Inc. is
gunning onto the fast track in the
artiflcial intelligence and engin-
eering-language-software race,
riding aboard & new $99 Turbo
Prolog,” says Tom Schwartz in
Electronic Engineering Times.
And so we are. Our new Turbo
Prolog has drawn rave
reviews—which we think are
well deserved—because Turbo Prolog
brings 5th-generation language and Supercomputer power
to your IBM PC and compatibles. Turbo Prolog is 8 high-
speed compiler for the artificial intelligence language,
Prolog, which is probably one of the most powerful
programming languages ever conceived. We made a
worldwide impact with Turbo Pascal and you can expect the
same regults 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.” Sugdested
retall, $90.95. Use a $10.00 Scraich 'n Win Rebate and that
goes down to only $89.95/ Minimum memory: 384K,

Turbo Pascal Programming

$10.00 Scratch ’n Win Rebate!

Turbo Editor Toolbox™
Recently released, we called our new
Turbo Editor Toolbox & “construction
get to write your own word processor.”
Peter Feldmann of PC Megazine
covered it pretty well with, “A ‘write
Jour own word processor’ prograrm for
intermediate level programmers, with
lots of help in the form of prewritten
procedures covering everything from word wrap to pulldown
windows.” Source code s included, and we also include Micro-
Star, & 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
you ever wanted a FC-
compatible text editor to
do.” Suggested retail: $69.95. Use a $10.00 Scratch 'n Win
Rebate and you'll get all this for only $69.95/ Minimum
memory: 193K,

TR
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MicroStar file directory
accessed by pull-down menu

Technical Specifications:
TURBO PASCAL 3.0 Minimum memory 128K, includes 8087 and BCD fealures lor 16-bit MS-DOS and CP/M-86 systems
CP/M-80 version minimum memory 48K; 8087 and BCD leafures nol avanable TURBO DATABASE TOOLBOX Minimum
memory 128K CP/M-80 minimum memory 48K Requires Turbo Pascal 20 of later TURBO GRAPHIX TOOLBOX®
Minimom memory 192K Requires PC/MS-DOS 2.0 of laler, Turbo Pascal 3.0. and 18M CGA. Hercules Manachrome Card or
equivaient TURBD TUTOR 2.0 Mnimum memory 192K CP/M-80 version minmum memary 48K Requires PC/MS-D0S
20 or taler and Turbo Pascal 3.0. TURBO EDITOR TODLBOX*® Minimum memory. 192K. Requires PC/MS-DOS 2.0 or faler
and Tuibo Pascal 30 TURBO GAMEWORKS® Minmum memory 192K Requires PC/MS-DOS 2.0 or later and Turbo
Pascal 30 TURBD PROLDG* Minimum memory: 384K REFLEX: THE ANALYST - Minimum memary. 384K, Requires IBM
CGA. Hercutes Manochiome Card o equivalenl Works with lnlel's AboveBoard-PC and -AT, AST's RAMpage! and RAMpage!
Al, Quadram’s Liberty-PC ano -AT, Tecmar's 640 Pius; IBM's EGA and 3270/PC, AT&T's 6300 and many others REFLEX
WORKSHOP* Minimum memory 384K Requires Reflex The Analysl TURBD LIGHTHING* Mirimum memoty 256K Two
disk drives required Hard d'sk recommended LIGHTNING WORD WIZARD® Minimum memory 256K Requites Turbo
Lughtning Turbo Pascal 3.0 required lo edit source code. SIOEXICK® Minimum memory 128K TRAVELING SIDEKICK®
Mnmum memoty 256K SUPERKEY® Minmum memory. 128K “For IBM PC, AT, XT, PCyr and lrue compatibles anly,
tuaning PC/MS-DOS 2 0 or iater

Borland’s Business Productivity Programs:
Reflex: The Analyst”™ Analylical database manager. Provides complete, new look
at data normally hidden by programs fike 1-2-3® and dBASE.® Best report generator
for, and complement to, 1-2-3 :
Reflex Workshop™ Important new addition to Reflex: The Analyst. Gives you 22
different templates 1o run your business right.
SideKick™ Complete RAM-resident desktop management includes notepad, dialer,
calculator and more.
Traveling SideKick™ Electronic version of business/personal diaries, daylime
organizers, works with your SideKick files; important professional tool.
SuperKey” Keyboard enhancer. Simple macros turn 1000 keystrokes into 1. Also
encrypts your files to keep confidential files confidential.

Borland’s Electronic Reference Programs: i

Turbe Lightning™ Works with all your programs and checks your spelling while
you fype! Includes 80,000-word Random House® Concise Word List and 50,000~
word Random House Thesaurus. Forerunner of Turbo Lightning Library.”

Lightning Word Wizard ™ Includes ingenious crossword solver and six other word
challenges. I you're into progiamming, Lightning Word Wizard is also a development

toolbox and the technical reference manual for Turbo Lightning. ]

All Borland producls are registered or of Borland inc or . Inc. Turbo
Lightning Library is a trademark ol Borland International Inc AST Turbolaser, RAMpage! AT, AdvanlagePremium,
SixPakPremium, 3G Pak and RAMpage! are Irademarks of AST Research, Inc. Lotus 1-2-3 is a registered trademark of Lofus
D Corp. UBASE is a registered tracemark of Ashton-Tate. IBM is a registered trademark of International Business

ensed matarial, Program property of BORLAND inlernationsl, Inc , 4585 56
A 55068 UNautho/ized use, CupCabon OF DHRUHIALON |8 Birictly. prohibaed

Machines Corp. Random House is a regisiered trademark of Random House, Ing Hercules is a trademark ol Hercules
Computer Technology. CP/M is a registered trademark of Oigital Research, Inc. Traveling SideKick is not in any way
associated with Traveling Software, Inc. of Seatlle, Washinglon. Copyright 1986 Borland Inernational. - BI-1075C s
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Borland’s award-wi
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 & Holiday, because
you're giving or getting long-
lasting software that's & 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-size 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 list),
bus it is & fascinating new field, and we're leading it with
our 5th-Generation Turbo Prolog. In fact, people are telling
us that Turbo Prolog i8 “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 o much in there—Turbo Pascal, Turbo Tutor®

Turbo Databasge,” 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
gomeone'’s Turbo Pascal library.)

' —
\mAng new M,\mwt-wlm libesry frony Bonl i}

L 2z o |mEEEE
Lightrirmer .

" SUPERKEY'S® PERFECT COMPANION
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Give them one, maybe two kinds of
Holiday Reflex action!
Adam B. Green, InfoWorld's highly re-
spected columnist, says “Everyone agrees
Heflex is the best-looking database 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 R2 instant ways to run your
W4  Dbusiness 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 besp at you
instantly, and suggest a correction for the word you just
misspelled. Presg one key, and the misspelled word is
immediately replaced by the correct word. And if you're ever
gtuck 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—
& professional binder, & software program and & report
generator—a modern business tool that prints your ever-
changing appointments in daily/weekly/monthly/yearly
form. Your appointments, phone list, address list, mesting
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/

; scal peveldpment valmnmnm\
b x|




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!

¢ First Prize ($10,000 value!) includes
$10,000 . %= accommodations for two in Perth Australia,
during the final America’s Cup races, which ;

start January 81, 1987, See America win it
back after our onlyloss 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 convermbles e Ora $4,995 AST TurboLager™
printer, or a $4,499 =5 Toshiba T3100," or 8
$2 399 Toshiba, T1 100" ¥ Plus, or a $505 ‘
AST SixPakPremium”, or a $69.95 Traveling Sldechk or
any one of hundreds of other Borland products—and at

the very least a Borland Rebate Coupon, i
good for $10 off any single product or $15 off  g4.499
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 12/30/88. There's also & second-chance drawing for the two Suzukis if not, claimed
by 2/26/87. All rebate coupons are good for products purchased 8/6/88-3/31/87. Product prices above are suggested list prices.
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Rub the silver box to reveal whether

you win a prize or get a rebate coupon. S econd 'Chance

Then fill in the second-chance entry

blank to the right Sweepstakes
Entry!

We're running two Second-
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
America's Cup races start in
Australia on January 31, 1987,
and you'll have to pack

in a hurry.

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

Namej =Ll ' = P ool
Address
City _ —
State Zip




DFFICIAL RULES - BDRLAND INSTANT WINNER GAME
1. NO PURCHASE NECESSARY: To participate, you may obtain a game card inserted into the Dctober, November, December, or January issue of the following magazines: PC Wmht Byte; PC Tech Journal; PC Magazine. You may also obtain a
game card by mailing a self- addressed, stamped envelope to: Borland International Game Card, P.0. Bax 870, Wilton, CT 06897 (Washi State residents send self-addi d envelope.) Limit one game card per stamped request. All requests
must be received by January 15, 1987.
2. TO PLAY: Remove the rub-off area on the game card to reveal what prize or rebate offer you have obtained.
3. PRIZES/ REBATES: Beneath the rub- off area one of the lnllowmg pnzes may be revealed: Trip for Twa to America’s Cup Races or $10,000; 1986 Suzuki 4W Samurai Convertible or $6,835; AST Turbo Laser; Toshiba 1100 Portable Com-
puter, Toshiba 3100 Portable Computer, AST Sixpakp ASTA AST 3G Pak; AST Rampage; AST Rampage AT; Free Borland Product, or you may abtain the following rebate offer. $10 rebate offer an any individual product
or $15 rebate offer on any single advertised Bortand bundle (See rule #11 for prize details.}.
4. 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: Borland Intemational
Prize 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 excepllun)
5. REBATE CLAIMS: Rebates are good for products purchaszd from September 5, 1986 through March 31, 1987. The $10 rebate is good for any individual Borland product and the $15 rebate is good for any advertised Borland software bun-
dle. To receive your rebate you must return your completed license agreement from the manual, this game card and dated proof of purchase ta: Borland International Game Card Rebate, 4585 Scotts Valley Drive, Scotts Valley, CA 95086. Upon
receipt 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 Borland.
6. 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, counterfeited, torn or altered in any
way, or if materials contain printing,_typographical, or mechanical errors. Decisions of the Redemption Center are final. Game pieces from any game other than the Borland Instant Winner Game may not be used in this game.
7. CONDITIONS DF PARTICIPATION: Material submitted becomes the praperty of Boriand International. The submission of game pieces is the sole responsibility of the individual seeking verification, wha is solely responsible for lost, late, or
misdirected mail. All taxes, registration and inspection fees are the sole responsibility of the verified winner. Winners may be required to execute an affidavit of eligibility and name and likeness puhllmy release. By participating in the game you accept
and agree to be bound by these rules and the decision of the Official Redemption Center which will be final
8. ELIGIBILIYY: Participation s open solely to residents of the United States 18 years of ageand over, except employees and agents of Borland International, service agencies, and individuals engaged in the | duction, or distril
of game materials, The Merritt Group, Inc. and their immediate family or bers of their h \ds. Void in Vermont and where prohibited by law.
9. GAME SCHEDULE AND AWARD OF PRIZES: The Borland Instant Winner Game will commence on or about September 5, 1986 and end on Januavv 30, 1987. It will officially end, however, when all game pieces are distributed. Verified
game 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: Borland Instant Winner
Game Winners' Lisi, P.0. Box 7089, Wilten, CT 06897
10. ODDS CHART: The odds of winning prizes are based upon obtaining the one rare game piece among the applicable number of game pieces.

PRIZE ty. Total Value 0dds of Winning
Trip for Two 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 $ 4,99500 1 in 6,458,000
Toshiba Portable Computer 2§ 6,898.00 1 in 3,229,000
AST Memory Boards 25 § 15,025.00 1 in 258,320
Borland Products 1,000 $149,000.00 1 in 6,458
DVERALL TOTAL 1,031 $199,708.00 1 in 6,264

All remaining game cards wilt 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) will include coach seating round trip airfare on regularly scheduled commercial airline from San Francisco, Cafifornia to Perth, Australia and up to two weeks hotel accom-
modations 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
accompanied by parent or legal guardian.

Suzuki 4W Samurai Convertible JA Standard Equipment Package{or $6,895), verified winner will be ible for all i and licensing fees. AST Turbo Laser; Toshiba Portable Computer Model # T1100; Toshiba Portable
Computer Madel # T3100; AST Memory Boards and Free Borland Products are non- substitutional except by sponsor due to product-availability and all warranties and guarantees are subject to manufacturers tarms. All prizes are non- transfemable.
Winning consumer is responsible for all local state and federal taxes.

12. SECOND CHANCE SWEEPSTAKES: There are two Second Chance d heduled to be conducted on December 31, 1986 and February 28, 1987. Random drawing from all entries received by December 30, 1386
will award trip for two to America's Cup Races {or $10,000). Random drawing fmrn all entries received by February 26, 1987 will award two (2} Suzuki 4W Samurai{ar $6,895). All remaining prizes that are unclaimed after February 15,
1987 will remain unclaimed Send entry to: Second Chance Entry P.0. Box 870 Wilton, CT 06897.

If you have any questions concerning the Borland Instant Winner Game, call: 1-800-451-4471.
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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
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Inquiry 54 for End-Users. Inquiry 55 for DEALERS ONLY.
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HiWIRE Starts the Job that
smARTWORK

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.

HIWIRE Advantages
[J Easy-to-learn mouse/meénu-
driven operation

[0 Complete documentation
and tutorial

] Extensive TIL, CMOS, micro-
processor, and discrete-
component libraries

O Rubberbcndmg

pa: RIVA is Ltd.,

introducing HIWIRE"

[J Moving, copying, mirroring,
and rotating of symbols

[ Text-string searching

[ Mutltiple display windows

{ High-quality schematics
from printers and plotters

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

[0 Schematic/layout cross
checking

[ 800 number for free tech-
nical support

System Requirements

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

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

] Microsoft Mouse

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

gland, Phone:'04862-71004, !{glex: 85

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

High Performance: at Low Cost

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

Wintek Corporation

1801 South Street

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

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

l- 2 A ‘-Q-hmyuqmﬁr i

nas -
“HIWIRE” is a trademark, and “smARTWORK",

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

502/, Ent Audlo Ply. itd., Phone: (08) 363-0454/8razll: Comicro Informatica E Tecnologia Ltda., Phone: (044) 224-5616



EDIT-ORIAL

BYTE GETS FASTER

Through the years, BYTE has been
justly criticized for its long lead time.
We have now corrected this problem
in four ways.

First, BYTE has purchased and in-
stalled an Atex editorial and produc-
tion system. Atex is the system used
by most of the major national week-
lies, including Business\Week, Newsweek,
and Time. BYTE will remain a monthly,
but Atex will enable us to bring much

fresher editorial material to you than
ever before.

Atex permits electronic makeup and
copyitting and saves countless cycles
of revision between the editorial and
typesetting departments. Our highest
priorities in applying Atex will be to
cut lead time in news sections and
reviews. Microbytes, What's New, and
the entire Reviews section will benefit
most as we move onto Atex.

BYTE's second effort to improve

The end of the year is becoming
a busy time for the BYTE Informa-
tion Exchange, with a number of
special events and conferences
underway or soon to begin.

Conferences concerning the Intel
80386 are ongoing. Visiting ex-
perts from Phoenix, AT&ET, Soft-
guard, Phar Lap, and other soft-
ware vendors are joining the BIX
regulars in the sytems software
conference (0s386), and early
users of 80386 systems are shar-
ing their experiences in the
user386 conference.

The issue of benchmarks for
graphics boards and processors is
being addressed with a conference
event in the graficpgms con-
ference. Visiting experts from chip
and board manufacturers, together
with programmers and users on
BIX, are trying to reach a consen-
sus on two issues: important
criteria for graphics benchmarks
and nonpreferential methods of
testing.

A new conferénce on software
publishing has begun, focusing on
the marketing, financial, and legal
aspects of the computer software
business. BIX subscribers who
{ write and/or publish their own soft-
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BIX HAPPENINGS

FOR DECEMBER

ware are sharing expertise and ad-
dressing questions of common in-
terest in this new forum.

Conference events scheduled to
begin in December include an
event for owners and users of
Hewlett-Packard computers, from
the Integral to the HP 3000, focus-
ing on successful integrated sys-
tems implementations; a discus-
sion of the ISO seven-layer OSI
communications protocol, with an
emphasis on its practical implica-
tions for those working in micro-
computer data communications; a
special event on UNIX as a micro-
computer operating system; and a
look at central file servers and
remote file systems in local area
networking.

Finally, selected BYTE reviews of
hardware and software are avail-
able on-line in the bytereviews
conference on BIX. These include
the earliest possible looks at
reviews to be published in BYTE as
well as special reviews selected for
publication only on BIX.

Check the system.news con-
ference for exact starting dates and
details of these events and in-
formation on other upcoming
specials.

timeliness has been to reexamine our
internal scheduling to make sure that
none of our human processes pre-
vents us from taking advantage of
Atex’s speed. We have adjusted dead-
lines and priorities to maximize our
gain in timeliness.

Third, we now put many of BYTE's
articles on-line in BIX for readers who
would rather have their information in
electronic form. We can post material
about new products in BIX on the
very day of a product announcement.
We put most of our major columns
on-line before they appear in BYTE.
Although we have just started putting
reviews on-line in BIX, users have
already logged significant connect
time in the BYTE reviews conference.

Our fourth means of improving
timeliness is the news service avail-
able on-line in BIX. Since I have
previously described this service, I will
be brief in describing it here. It has
three main components now: micro-
bytes, microbyteshw, and micro-
bytes.sw. The latter two sections con-
sist of hardware and software product
announcements, respectively. The
“microbytes” section contains news of
technological developments as well as
preannouncement and other very
early product news.

Our new editorial and production
system will let us make BYTE as time-
ly as any monthly. Our on-line publica-
tions make us more timely than any
weekly. But this new emphasis on
timeliness will in no way diminish
BYTE's efforts to cover computers and
related topics comprehensively and in
depth. We will continue to publish our
traditional generous selection of in-
depth technical articles in our Theme
and Features sections. By adding
timeliness to comprehensiveness and
depth, we hope to do a better job of
meeting your needs. .

—Phil Lemmons
Editor in Chief
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When computers get down to business, they move up to Maxell.

MINl FLOF‘PY D!SK

MDQ.H;;

Maxell was first to provide
you with a 5%" high density
floppy disk. Just another
example of how we keep
you a step ahead.

maxell.

THE GOLD STANDARD

Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074
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| The world of computing has

| But the smarter alternative is an

| Persoft began where most terminal

| to end—with exact, feature-for-

| SmarTerm 240, the latest in the

' Those who adapt to their en-

- {using Kermit or XMODEM protocols),

afMdl | ’L'I' m

The Communications Software
That Knows You Can’t Ignore Evolution

much in common with nature:

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.

IBM* compatible PC* and SmarTerm &
terminal emulation software—an
advanced species of communications
software.

emulation software companies strive

feature emulation. Then Persoft
took SmarTerm software to the next
stage of evolution: superiority.

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

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, W1 US.A. 53711
(608) 273-6000
Telex 759491

ihapsems
waalews
{1af.rems
aLigliewms
w43l ews
Waglrews

2 m
émarll_’_ i

persopy
. Inquiry 271

e
SmarTerm Terminal Emulation Software
.. . The Natural Selection
*SmarTerm is a registered trademark of Persoft. Inc. IBM and IBM I’C are registered trademarks of International Business Machines Corporation. DEC, VT and ReGfs are trademarks of Digital Equipment

Corporation. Tektronix is a registered trademark of Tekironix, Inc. © Persoft, 1986, All rights reserved.



M-I CR-O-B'Y-T-E-S

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

GTE Develops High-Speed GaAs Multiplexer Combining
Four Data Channels

In an effort to achieve data communication rates of several gigabits per second, GTE Labs
(Waltham, MA) is combining the high capacity of fiber optics with the high speed of gallium
arsenide circuits. The research arm of GTE has designed a GaAs multiplexer that can com-
bine four data channels, each with a communication rate of [ gigabit per second, into one
channel. GTE has also recently developed a technique called MOVPE (metal-organic vapor-
phase epitaxy) for efficiently growing thin-film GaAs crystals.

The new devices should play an important role in future communication systems, which
will involve high-capacity fiber-optic cables connecting houses and offices through telephone
switching centers. Data rates on these cables could be as high as 20 gigabits per second. In
addition to standard computer data, numerous video channels could be supported, each
with a data rate of almost 100 megabits per second. The GaAs muitiplexers will probably
be the only devices fast enough to interface houses and offices with this fiber-optic grid.

In future supercomputers, these multiplexers will also be used for high-speed fiber-optic
transmissions between various boards in the computer, replacing copper wires. Because of
the high-speed nature of the fiber-optic link, such techniques may even be used for chip-to-
chip communication.

GTE said it has completed a prototype of the GaAs multiplexer and a final version should
be ready in less than a year.

Use of Surface-Mounted Technology Growing:
Expected to Be Seen in Half of All Components Soon

If any single theme was repeated at the IEEE International Electronic Manufacturing Tech-
nology Symposium, it was expressed succinctly by a speaker who said that “surface-
mounted technology is going to be the way of doing business in the US."”

Surface-mounted technology (SMT), or the attachment of electronic components and cir-
cuits to the face of a circuit board instead of connecting circuitry layers and components via
holes drilled through the board. is one of the strongest trends in electronic packaging. SMT
offers manufacturers two distinct advantages over conventional through-hole (TH) tech-
nology: Circuits can be built on both sides of the board, and SMT is ideal for automated
assembly, thereby reducing costs and improving efficiency and quality.

Virtually every manufacturer at the symposium, including Intel, Texas Instruments, Hewlett-
Packard, IBM (which uses SMT in its PC Convertible), Fujitsu, NEC, and Motorola, indicated
that they are currently manufacturing products using high-density SMT processes. Estimates
are that 20 percent of all electronic components now being made are surface-mounted and
that within two years it will be 50 percent.

Many manufacturing engineers still express concern about some problems, particularly
those that deal with thermal expansion and inspection.

“Charge Ratio” Could Be Alternative to
Electromagnetic Technology in Graphics Tablets

Summagraphics (Fairfield. CT) has developed a graphics tablet technology that uses ratios of
sensed areas to generate the coordinates of the stylus or cursor position. The company
says that because its technique uses ratios instead of absolute signal values, variations
caused by distance or dielectric constant changes between the electrode surface and the

stylus don't affect tablet operation.
(continued)
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The "charge ratio” tablet has three main elements: an electrode, or digitizing surface; an
anode, or transducer (the stylus or cursor); and the processing electronics. The digitizing
surface consists of a pattern of three differently shaped electrodes: wedsges, stripes, and the
area not covered by those electrodes. Summagraphics says its three-electrode approach
results in stable and accurate coordinate output over the tablet's active area and eliminates
problems caused by environmental noise.

The 12- by 12-inch tablet is currently undergoing tests by "major OEMs" in the CAD/CAM
and workstation markets, according to a spokesperson. Look for a final product next year.

Perpendicular Technique Puts 100 Megabytes on
5Vi-inch Disk

Maxell (Moonachie, NJj) has developed a disk it says can handle 100 megabytes of storage
using a perpendicular recording technique. The new disk provides more magnetic surface
than conventional media by standing the magnetic particles so they're perpendicular to the
substrate plane instead of putting them flat on the surface. The disks have a recording
density of 100 kilobits per inch, the company said.

The 5%-inch disks won't work in current drives but, according to a spokesperson for the
company, current drives can be retrofitted to handle the 100-megabyte disks. Hitachi Ltd.
has designed drives for the new disks; those drives are now in prototype form. The drives
will show up in machines next year, the spokesperson said.

Researchers Claim Working Part-Time at a VDT
Poses No Threat to Pregnancy

Two researchers have concluded that pregnant women who work at VDTs less than 20
hours a week don't appear to be at higher-than-normal risk of having a miscarriage. How-
ever, they cautioned that more study is needed to determine if women who work at VDTs
more than 20 hours a week run a higher risk.

According to William Butler at the University of Michigan, who teamed with colleague
Kelley Ann Brix to study the 817 pregnancies of 728 women, "'Pregnant women who
worked [ to 20 hours a week at VDTs had the same miscarriage rates as women who did
not work at the machines” Of 697 pregnancies among women working | to 20 hours a
week at a VDT, there were 145 miscarriages, which Butler and Brix said were about as
many as expected. But of the 120 pregnancies reported by a group working more than 20
hours a week, 26 ended in miscarriage, “about four more” than expected. ‘

The study was funded by the March of Dimes, which is still examining possible effects of
VDTs on birth defects. Brix said more work is needed to find out if using a VDT full-time is
hazardous to pregnant women. The National Institute for Occupational Safety and Health is
conducting a study that will focus only on full-time VDT workers.

At "32-Bit Shootout,” Speakers Take Shots at DOS,
Benchmarks

10

Besides Motorola's new 68030, NEC's new V60/V70 chips, and everyone picking on intel's
80386. three topics dominated the one-day symposium billed as ""The 32-Bit Shootout”: the
future of MS-DOS in the 32-bit world, the value of benchmark results, and compilers.

From Intel's perspective, compatibility with existing 8086-family software will be the driv-
ing force in establishing the 386 as the leading 32-bit CPU in the microcomputer market. As.
one speaker said, "Six million PCs are the lowest common denominator and software will
continue to be written for them.” Motorola's Jeff Nutt countered by stating that the in-
fluence of MS-DOS will lessen and UNIX will gain prominence. However, he also said that
the 68020 will eventually run DOS 5.0.

Of the six chip makers participating, only Motorola refused to release benchmark
statistics. “"We'll run whatever applications our customer base wants and give them the
results,” Nutt explained. Manufacturers and panelists agreed that benchmarks aren’t mean-
ingful to the user unless they are uniform and repeatable; instead, what is really needed is
a series of market-specific evaluations, and the buyer had better run those tests. Just about
everyone agreed that "benchmarks don't lie, but liars do benchmarking.” George Morrow,
former chairman of Morrow Designs, concluded that “magazines that support the industry
should act as watchdogs” and do benchmarking for their readers
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We invented
he modem that
makes fewer demands
onyour PC.

The Ven-Tel Half Card"modem. All the power and speed of our
regular modems, but with some major advantages for people who
demand versatility from their PC.
Regular modems plug into one of your
computer’s full-size slots. Just like expan-
sion boards—color boards, graphics cards
and memory expanders.
The Ven-Tel Half
Card modem is different.
It plugs into a short slot,
freeing up a long slot so
your PC can handle an addi-
tional function. And while
other modems have about
300 components, ours has 70.
So it not only demands
less space from your computer
—it also demands less power
and generates less heat. Your PC
stays cool and stress-free.

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

major manufacturer even comes close.
If you make a lot of demands on your PC...
demand the less-demanding modem: The Ven-Tel
PC Modem Half Card.

lVendel

Modems

Our free 24-page booklet, “How To Select The Correct Modem;’ contains
TR : specific information about our full line of modems. To request your copy, call

7 800-538-5121. In California, call 408-727-5721.
Inquiry 372



Panelists agreed that compiler portability is more important in the micro market, while
compiler performance is more important in the workstation and minicomputer markets.

Hardness Tester Helps Build Better Integrated Circuits

Electrical engineers know that the thin-film, multilayered structures that make up integrated
circuits are subject to high degrees of failure, particularly at interconnection points. Re-
searchers at Stanford University (Palo Alto, CA) are using new techniques to understand why
relatively straightforward interconnections that appear to be solid when made. inexplicably
break later on. One technique devised by William Nix, a professor at the Stanford School of
Engineering, uses a new submicron hardness tester (nicknamed the “nano indenter”) to
determine the hardness of thin-film material by indenting the metal to a minimum depth of
500 angstroms.

"The nano indenter allows us for the first time to probe mechanically on a very small
scale,” Nix explained. The degree of hardness as determined by the indentation is then
compared to the known microstructure of the material being studied, which helps deter-
mine why the material might fail.

Hewlett-Packard Defends Its Choice of DDL

After taking its licks at the Seybold Desktop Publishing Seminar for picking Imagen’s DDL
as a document-description language, Hewlett-Packard held its own symposium on desktop
publishing and defended its choice. Apparently the company was still smarting somewhat
from Steve Jobs's comment at the Seybold seminar that HP must have been “brain-
damaged” when it decided to support DDL instead of Adobe Systems' PostScript. In her
talk, Jan Bell of HP’s Peripherals Group (Boise, ID) specifically compared DDL to PostScript
and Interpress, a document language from Xerox. HP chose DDL over PostScript, she said,
because DDL supports both binary and ASCII representation (PostScript supports only
ASCII, she said). intelligent scaling of bit-map characters (PostScript does not), composite
objects (again, she said, PostScript does not), full object caching (PostScript supports font
object caching only), and document layout (PostScript does not). Interpress, she pointed
out, supports only limited programmability, binary representation, font-only object caching,
and limited document layout. She also said Interpress doesn't support intelligent scaling of
bit-map characters and composite objects.

NANOBYTES

12

VLSI Technology (San Jose, CA) brought out a series of 1.5-micron CMOS gate arrays based
on its Continuous Gate technology. Arrays in the VGTI00 series contain from 10,000 to
50,000 usable gates. The series gives designers a choice between gate array or cell-based
implementations. . . . The IEEE has formed a group to address the work of the Personal
Computer Extended Technology Standards Committee, which has released a technical
spec for its proposal for a 16-bit PC AT-compatible bus with a 32-bit bus extension. Accord-
ing to Gary Lyons of the IEEE's microprocessor standards committee, the society’s involve-
ment with PCET will lead to an AT-compatible bus specification that's officially recognized
by the IEEE. The final document could be used by manufacturers basing systems on 32-bit
processors, including Motorola's 680x0 series, National Semiconductor's 32xxx series, and
Intel's 80386. . .. Symbolics Inc. (Concord, MA) is selling the source code for its New
Flavors object-oriented programming system, written in Symbolics Common LISP. Full source
code on a DOS-compatible disk costs $25; documentation costs $50. . .. Corvus Systems
Inc. (San Jose. CA) has acquired the laser printer technology developed by BDS Computer
Corp. (Mountain View, CA). ... OEM Marketing (Canoga Park, CA) is selling a device that
monitors a computer’s temperature. Heat Alarm bleats a high-pitched warning when the
temperature hits 123 degrees. It costs $49.95 and, according to the company, it's easily in-
stalled between the speaker and the motherboard. The firm's next product? The Cool Card.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new
technological and scientific developments that might have an impact on microcomputers and the people who
use them. We also want to keep track of innovative uses of that technology. If you fnow of advances or proj-
ects that involve research relevant to microcomputing and want to share that information, please contact us.
Call the Microbytes staff at (603) 924-9281, send mail on BIX fo Microbytes, or write to us at One
Phoenix Mill Lane, Peterborough, NH 03458.
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INTRODUCING THE AxSTAR II

We're having a party! It's a going
away 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 II, we figure a lot
more of their customers will be going
away. That’s because the AxStar 11
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 AxStar II is not just another
clone, it’s better...much better! Not
only is it faster and more powerful

than IBM’s model, it’s also incredibly less
expensive. Better yet, the AwStar Il
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 ILis 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 you'd 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 really invited them anyway!

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

Special Introductory Offer: Order now
and receive a $395 option - absolutely

FREE! Limit one per customer. Hurry!
This offer and quantities are limited.

Name:__ =
Company:
Phone:

Address:...

L--—-i-v--—

City:

State: s Zipieme e ==

\“/ Wells American

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

| T L T

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169.803/796-7800sTWX 510-601-2645

Inquiry 381

I1BM. Personal Computer AT and AT are trademarks of International Business Machines.
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And much more:

Full EGA and CGA support. Princeton EGA monitors
bring you 64 brilliant colors and bright sharp images in
enhanced graphics mode, with 640 x 350 resolution.
Your EGA software never looked better. Plus our HX-12E
and HX-9E automatically switch from EGA to CGA mode,
when needed.

Compatibility. Princeton monitors are 100% compatible
with leading personal computers like IBM®, Compag®, and
more. No matter what system you have, there’s a Princeton
monitor that's right for you.

Quality Image. A .28mm dot pitch (the finest dot pitch of
all leading EGA displays), bright colors, and sharp
resolution give Princeton monitors a quality image that
cannot be beat.

Easy Vlewlng and Ergonomic Design. Princeton
monitors are designed for easy use, too. You get easy
viewing with the HX-12E’s black matrix tube and etched

By T e

nonglare screen. The lines are crisp, the characters sharp,
and the colors even, so you're more productive. Controls
are located on the front, where you can reach them.

Reliability. Princeton monitors are designed and
manufactured to meet your most demanding needs. Only
the finest components are used. The result: dependable
performance day in and day out.

Value. No other monitor gives you more for the money than
Princeton. Compare for yourself. Feature for feature there’s
not a better value around.

Avallabillity. Princeton monitors are as easy to get your
hands on as they are easy to use. You can find them at
computer stores around the world.

Reputation. More and more, people are making Princeton
Graphic Systems their number one choice in personal
computer displays. Because people know Princeton delivers
the ultimate in compatibility, reliability, and performance.

IBM is a trademark of International Business Machine, Inc. Compagq is a trademark of Compaq Computer Corp.
Wall Street Journal is a registered trademark of Dow Jones, Inc.
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best dot pitch
EGA monitors.

For the no-compromise enhanced graphics monitors, look for the
Priceton Graphic Systems name. Princeton delivers everything you
need in a quality EGA display, from crisp, dear, full EGA support to
rugged reliability. When you choose Princeton you choose the

A
W

V"

N

I best.
HX-9E. The first IBM compatible 9" high reso- HX-12E. The first IBM compatible high
lution color monitor to support EGA. Has a resolfution color monitor to support EGA with a
.28mm dot pitch black matrix tube and etched .28mm dot pitch. The HX-12E builds on the
nonglare screen for sharp, crisp displays and award winning features of the HX-12 and
features a built-in tilt/swivel stand and features 640 x 350 resolution for sharp, crisp
green/amber switch. text and colorful graphics.

L9 QGRS |

e STyt niesty e

|

| FREE TILT AND SWIVEL STAND

‘ = == 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
Q// completed warranty card with your original invoice (no photocopies

! accepted) by February 15, 1987. All requests will be filled within 6-8

I weeks after receipt.

PRINCETON'

GRAPHIC SYSTEMS

AN INTELLIGENT SYSTEMS COMPANY

601 Ewing Street, Bldg. A Princeton, NJ 08540, Telex: 821402 PGSPRIN, (609) 683-1660, (800) 221-1490, Ext. 1804
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L-ETTERS

COMPUTER-BASED COURSES

The following institutions have responded
to our September editorial with informa-
tion on their courses via computer:

Polytechnic Institute of New York

Dept. of Humanities & Communications
333 Jay St.

Brooklyn, NY 11201

Mary Washington College

Office of Graduate and Extended Studies
1301 College Ave.

Fredericksburg, VA 22401-5358

University of Cincinnati

Dept. of Chemical & Nuclear Engineering
Mail Location #171

Cincinnati, OH 45221

Thomas A. Edison State College
101 West State St.

CN 545

Trenton, NJ 08625

Connected Education Inc.
92 Van Cortlandt Park South, #6F
Bronx, NY 10463

Nova University

information Sciences

Center for Computer-Based Learning
3301 College Ave.

Fort Lauderdale, FL 33314

‘CORRECTION
I wish to point out an error in your
September editorial, which urges the use
of computer conferencing as a medium
for educational instruction and college
credits. When mentioning the EIES con-
ferencing system, you give credit to the
correct person (Murray Turoff), but to the
wrong school. EIES was in fact developed
at New Jersey Institute of Technology. not
in New York as you claimed.
MARK SAVASTANO
Bloomfield, NJj

SORT RUN TIMES

In every generation there is someone who
has trisected the angle with compass and
straightedge, squared the circle, repealed
the second law of thermodynamics, or
written a sort with run time linear in the

number of records. Alas, they are always.

mistaken! The letter from John W. Ward
(September, page 373) is in this category
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and illustrates the danger of generalizing
from a single datum.

Mr. Ward claims to have found a sort
that runs in O(n) time. In fact, the sort he
presents runs in O(n*%), that is, O(nvn ).
considerably worse than the O(n log n)
that the better sorts offer.

The timing for Mr. Ward's algorithm has
a component that is O(n) and 1/O-bound,
and a second component that is O(n'*)
and CPU-bound. Since his memory was
too small to handle more than 90,000
records, his timing was dominated by the
slow disk drives he was using. Had he tried
the same algorithm with 9,000,000
records, the CPU time would have been
more noticeable. Had he tried it with semi-
conductor auxiliary memory instead of
disks, that is, with "RAM disks,” the 1/O
time would have been less noticeable. In
either case, his error would have been
obvious.

The description of algorithm timing as
O(f(n)) is only meaningful when r is allowed
to grow arbitrarily large. In Mr. Ward's case,
he restricted the evaluation to the small
memory of his DEC PDP-11/73.

Whether Mr. Ward meant O(n) or o(n), his
example fails to justify his claim that "I
know it's theoretically impossible, but it
can sometimes be done in practice.” In
fact, what he did is theoretically possible,
trivial, and irrelevant to the real world. In
a "Mom and Pop” grocery store, 90,000
records may be a large file. In a world of
multinational corporations, 9.000,000
records is ridiculously small.

SEYMOUR |. METZ
Annandale, VA

CD-ROM SOFTWARE
DEVELOPMENT

Editor's note: Hein ten Bosch of Kluwer Technical
Publishing in Deventer, The Netherlands. called
to say he had spotted a bug in our May article
"CD-ROM Software Development.” Says he, “The
author compares the number of bytes but forgets
to calculate inner sectors.”" so that the final counts
represented in table 2 (page 184) are off. Author
Bill Zoellick’s response:

The reader is correct: table 2 is in error.
I do not understand what the reader
means by "inner sectors,” but he is right
about my not adding up the maximums

in the table. The figures in the columns
for two levels and three levels are in fact
the number of records just at that level,
rather than in the whole tree. An entire
three-level tree, of course contains
records at the first and second levels as
well as those at the third level. So we
need to accumulate the records as we
move from left to right, resulting in the
following, corrected table:

Block One Two Three
size level levels levels
2K 64 4,224 274,624
4K 128 16,640 2,146,688
8K 256 66,048 16,974,592

I am sorry about this error and am
pleased that someone read the article
closely enough to notice it. I also notice
that we left out the "K' in the field that
should read "Block size = 2K" in table 2.

BILL ZOELLICK

Stillwater, OK

FOOLING THE SYSTEM
Structural analysis programs developed in
a mainframe environment frequently use
a large array that is partitioned for various
purposes. Appropriate subelements are
then passed to subroutines. The Microsoft
requirement that dimensions of an array
be fixed can create problems when these
programs are converted for use on a
microcomputer. At first glance, the tech-
nique proposed in “Structural Analysis”
by Robert W. Johnson and Fernando G.
Loygorri for “Fooling the [operating]
System” (July, page 210) appears to pro-
vide a useful technique to alleviate some
of these problems. However, there are
{continued)
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and legible.

Because BYTE receives hundreds of letters eachi
month, not all of them can be published. Letters will
not be returned to authors. Generally, it takes four
months from the time BYTE receives a letter until
it is published.




If You Just Look At The Screen,

You're Missing The Picture.
ASF3G Plusand ASF3G 1/O"

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

(DA, and Hercules™ graphics card All the graphics and memory of the AST-3G Plus,  Or, pick the AST-3G I/O (formerly known
ipabilities on one board. P combined with a Serial Port, Parallel Port, 35 AST-3G Pak) and get the parallel port
ST gives you this and a lot more ClockCalendar, and qvailable  3n a]] the graphics capability of the
arting with a choice. ' e AST-3G Plus, as well as a serial port and
ST-3G Plus or AST-3G 1/0. : clock/calendar with battery back-up.
hoose the AST-3G Plus and i You can also order an optional

:t high-resolution 640 x 350 = ' game port. Both the AST-3G Plus
aphics, brilliant 16 color displays 4 © and AST-3G I/O give you 256Kb of
eated from a full-spectrum on-board video memory:.

lette of 64 colors and high- 5 o : ol So whether you need more

nality text. Giving you across- Bl e k. > +n powerful graphics, or powerful
1e-board IBM® PC/XT/AT® ' WS it .- graphics and more, AST has an
yplications software compatibility. EGA solution.

), you'll have all the power you need .-/ More, An AST Tradition. AST pio-
r business and presentation graph- AST-3G Plus ; y# neered compatible multifunction
s, CAD/CAM, graphic arts and desk- EGA, CGA, Hercules graphics ~./” expansion boards. For more power.
p publishing,. ard ML S on: hoard "7 Now we're doing the same with graphic
YU can even expan d the AST-3G Plus video memory and available Parallel Port. display adapters.

And all AST products are built with
front-line components, then burned-in
and tested. Again and again. For more
reliability.

Get The Whole Picture. Find out more
about unleashing the graphics power of
your PC, XT, or AT by visiting your local
dealer, calling our Product Information
Center at 714/863-1480, or mailing the
coupon below to AST Research, 2121 Alton
Avenue, Irvine, California 92714-4992.

AST3G Plus and AST-3G 1/0 trademarks of AST
Research, Inc. IBM and AT registered tradentarks
of International Business Machines. Hercules
trademark of Hercules Graphic Products, Inc.

Copyright © 1986 AST Research. Inc. All rights neseﬂnc“ lNc

reserved.

AST 3G Plus and AST-3G 1/0.
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A HeroForOur Time

We live in an age of efficiency. People want the best possible performance, the highest return on investment,
that extra ounce of speed. Modula-2is the language that embodies that philosophy. Pecan’s Modula-2 is the
implementation that best expresses that philosophy. With Pecan's professional Moduia-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: Pecan includes the Power System, a complete, integrated development environment, along
with every Moduta-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 languages UCSD Pascal, FORTRAN-77, BASIC and Assembler, 50 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 soi)histicated 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.

Astandard set of utility modules form an integral part of Pecan's Moduta-2 implementation. These powerful
modules provide facilities for input and output, random access files, disk directory operations, console /0,
storage management, 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 e Comprehensive module library
o Integratability with UCSD Pascal, FORTRAN-77, BASIC and Assemhler o Extended precision arithmetic
o Dynamic memory management » Multitasking e 8087 and BCD support [PC's and compatibles) o [/0 redirection

Modula-2 with the Power System environment Only $99.95
For PC-DOS, MS-D0S, Amiga, Atari ST, Macintosh, Apple il (including new Apple If 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 $79.85
with your purchase of Modula-2.

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

SYMBOLIC DEBUGRER ..................... §59.05  CONFIGURATIONTOOLS ................... $39.95
PROGRAM ANALYSIS TOOLKIT.............. §59.95  DISK RECOVERY TOOLKIT ................. $39.95
APPLICATION SERVICES INTERFACE ......... $59.95 PRINTSPOOLER.......................... $39.95

ORDER MODULA-2 AND ALL SIX UTILITIES AND PAY ONLY $199.95 FOR A TOTAL SAVINGS OF $100.
Write for 2 complete list of our other development aids.
ATTENTION CORPORATIONS: Ask about our training seminars:
SCHOOLS: Special educational discounts.
NOT COPY PROTECTED

Mail your check or money order o:
Pecan Software Systems, Inc.

1410 39th Street

Brooklyn, New York 11218

(718) 851-3100

ARSI
P N Au EuN
WWuE W
The UCSD Pascal Company

Credit Card Orders
ITT TELEX NUMBER: 404-8910 e el Tol Free 1-800-63-PECAN
CompuServe 10: 76703, 500 (NYS) 1-800-45-PECAN

Piease add §4.50 for shiﬁping within the US. Foreign orders add $15.00 and make.payntent by bank draft payable in US dollars
on a US bank. New York State residents add appropriate sales tax.
UCSD Pascal is a trademark of the Regents of the University of California
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important qualifications that should
have been mentioned.

First. many mainframe programs will mix
double-precision numbers, integers, and
characters in the same array. If so. the pro-
grammer must assure that no scalar
crosses a segment boundary. Otherwise,
incorrect results are likely when that item
is passed to a subroutine {since only one
segment and offset will be associated with
that item when it is passed).

In addition, the proposed approach
relies on the fact that the array spans more
than one segment to create code that
deals with both segment and offset. How-
ever, a subelement of a large array passed
to a subroutine often does not itself span
more than one segment. The fact that
proper code for an actual argument is
generated in the calling routine does not
assure that proper code is generated in
the called routine for the formal argument.
Consequently, the formal argument
should be explicitly declared as $LARGE
or $HUGE to assure that both segment
and offset are used within the subroutine.
(The $LARGE metacommand could be
applied to all code in a program.)

Finally, and most importantly, the mem-
ory model was changed for version 3.3 of
the Microsoft FORTRAN compiler and
linker. At run time. common blocks and
large variables are now loaded below seg-
ments such as the stack and heap. We
compiled and linked a short program, first
using MS-FORTRAN 3.2 and then MS-
FORTRAN 3.31. The result: Memory or-
ganization is substantially changed and a
number of segments now occur above the
common blocks. Using the recommended
“tricks” will now result in “clobbering” the
program unmercifully.

Ten years ago the prevalent view
seemed to be that good programming
meant getting the most out of a specific
machine. That notion is outdated because
it ignores issues such as code mainte-
nance, portability, and assurance that the
results are accurate. In our view, a “very
sloppy approach” is writing code using
shortcuts that significantly increase the
probability of incorrect results, as op-
posed to writing code that “will not use
all the memory available in computers that
have plenty of it.”

This is not strictly a philosophical exer-
cise. Recognize that the standard of care
required of a programmer or an engineer
using an analysis program is still develop-
ing. Many lawyers would argue that “strict
liability” is appropriate for areas, such as
structural analysis, that are “inherently
dangerous.” In other words, if analysis
results are incorrect because of some

(continued)



Every human in the hemisphere who
owns a standard VCR has half of
what's needed to back up data. The
rest of what you need is neatly con-
tained on the new Videotrax™
controller board by Alpha Micro.
Slip the Videotrax board into the
expansion slot of any PC.(Meaning
any IBM®PC, XT, AT, or true compat-
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High-tech. Open your PC and slide the controller
board into any expansion slot. Low-tech. Hook up
VCR to computer with standard connector cables.

ible.) Connect the computer to a VCR

with standard connector cables. And,

as of that moment, you are under the
protection of a highly sophisticated,
stringently reliable, data backup
system.

In fact,exhaustive testing and the
long term experience of over 19,000
Alpha Micro users have proven
Videotrax technology to be more reli-
able than any other backup option

available. More dependable even,
than the hard disk you're Covermg

for.
QUICK STUDY

Videotrax has been designed to
extremely demanding standards.
So that it won't put a lot of de-
mands on you. Anyone who can
run a VCR knows most of the drill.
The rest is covered by our
menu-driven software. By
clear, concise documenta-
tion.And by a range of
backup modes that keep it
simple:

Insert a blank video cas-
sette tape and follow the
directions which appear on
screen. These guide you
through the painless steps
for copying or restoring an
entire hard disk, specific

files, or only
files modi-
fled since
the last
backup.

Videotrax
rigorously
monitors itself for proper
y functioning.

# § WEMAKE THE VCR PART

‘ OF IT, TOO.
[f you like, opt for our

enhanced Videotrax VCR and expe-
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Meanwhile,

rience the extra joy of its automatic,

unattended backup capabilities.
It will be a most prudent
invest- A ment. Because,

Your basic video

cassetles.

Reliable cheap,
easy to find.

for the price of taping Dallas you can
preserve your most precious data.Up
to 80MB on a single cassette, at less
than a third of the cost of streamer
tape.

And of course, if you ever require
service,your authorized Alpha Micro
dealer and our worldwide
network of factory service
centers will provide all the
support you need.

For the name of your
nearest Videotrax dealer,
call Alpha Micro at
1-800-992-9779. In Califor-
nia, call 1-800-821-0612.

The Videotrax System.

It’s a great leap forward in
backing up.

L ¥,/ ¥ F X J/ W 1 &

v IMED I IKAX

DATA BACKUP FROM
ALPHA MICRO.

o ;

Corporate Headquarters: 3501 Sunflower, PO. Box 25059, Santa Ana, CA 92799 © Alpha Microsystems 1986. Al rights reserved /BM is a registered trademark of International Business Machines. Videotraz is a registered trademark of Alpha Microsystems.



" We're PC-SIG.
. We have the.

world’s largest
library of user-supported programs
{(where authors ask that you send 4
donation)and free public domain
, programs. For only $6, you buy
software that has been selected
from leading authors, thoroughly
analyzed, and technically supported.
Perhaps thats why we've been
referred to as the Robin Hood of
software publishers.

3 #4939 PROCOMM Professional communicalions program
wriften in compiled MicroSoft C and assembly code.
[ #6523 SIDE WRITER Perfect for spreadsheets, this applica:
tion prints text files sideways.
[ %528, 529 NEW YORK WORD Powerful word processing
with split-screen editing, mail merge, auto hyphen, and more.
[J #574 FREECALC Word processing and spreadsheet
application for forecasting and budgeting.
[ #78 PC WRITE Our most popular word processor. “I'm more
atease with PCWRITE than WordStar”
[1 #5271 FREEFILE Easy-fo-use and learn refational data base
manager.
[J #*522 INSTANT RECALL Memory-resident program for
storing and retrieving awealth ofinformation.
[ #405 DESKMATE Desk organizational tool with phone
dialer, notepad, calendar, and calculator.
1 #478 HARD DISKUTILITIES The best and most-useful utili-
ties for the hard disk user.
[0 #133 ULTRA UTILITIES Amust for every PC owner. For

D #558 PC-PROMPT A memory-resident help utility that
provides formatting for DOS commands online.

[ #4293 ELEMENTARY C Application for learning C language.
[ #424 PASCAL COMPILER Popular compiler written in
Turbo Pascal. |
[ #423 PROJECT MANAGEMENT PC management system
capable of handling 1000 tasks.

[ #237 PC-GENERAL LEDGER For the serious bookkeeper.
Allthe controls needed for balancing the books. Plus an
audittrail.

0 404 EZ-FORMS Program for generating failor-made forms.
“Compared to $80 packages, thisis super.”

3 1-year PC-SIG Membership. Includes printed directory,
supplement, bi-monthly magazine.... $20. (535 foreign.)

The PC-SIG Introductory Special

recovering lost or accidentally erased files. I

[ Any 5 diskettes plus 1-year membership... 339

All diskettes are $6 each. Add $4 postage and handling
($10 foreign) CA residents add state sales fax.

by Check C1VISA [IMC

Total Enclosed S

I CardNo
Exp.date Phone #
1 Name
I Address
g City
I State Zipt ey RS
Dealer Inquiries lnvited

To order, cail: 800-245-6717 265
InCA:800-222-2996
Fortechnical questions or local
orders: (408) 730-9291
1030-D East Duane Avenue,
Sunnyvale, CA 94086

Software in the public interest.

-

|
"|

|
ol
|

|
el |

20 BYTE + DECEMBER 1986

LETTERS

obscure bug. and the incorrect results

cause damage, the responsible program-

mer and/or engineer may be liable for that

damage, regardless of the care taken to

ensure accuracy. If there is any question

about the degree of care, the case will be
even stronger.

KENNETH S. HERRING

Vickl R. HARDING

Rockville, MD

The authors' reply:

We fail to see how it is possible to “"mix
double-precision numbers, integers, and
characters in the same array” in FOR-
TRAN 77. Perhaps the writers meant to
say 'in the same common block,” in
which case Microsoft FORTRAN's inabili-
ty to cope with segment boundaries is
already well documented in the manuals.
Anybody using MS-FORTRAN should be
aware of it by now.

We also fail to see why a subroutine
should have code to handle common-
block variables that is different from the
equivalent main program code when the
compiler has the.explicit definition of the
common block in both cases. Of course,
there could be an error in the compiler
itself, but our experience tells us that this
is not the case. Furthermore, since the
article was written we have finished the
graphics module for the 3-D models and,
as before, memory expansion gave us no
trouble.

Now, if a subarray is passed and it
crosses a segment boundary, then you
have a problem, but again, it is a more
general problem not due to the memory
expansion method presented in the ar-
ticle.

We found that the declaration of
SLARGE for big arrays was not as good
as using common blocks because it had
the nasty side effect of including the en-
tire array in the .EXE file! As a result, the
program submitted by the writers com-
piles into an executable file 260K bytes
long, instead of 20K.

After MS-FORTRAN 3.3 was released
we became aware of the memory model
change, but it was too late. As you can
imagine, we cannot predict what Micro-
soft will do next. If they want to make
their FORTRAN more C-ike, it is their
privilege, but because of this and other
problems we stay clear of the latest
releases and just use the 3.2 version, as

- was stated in our article.

As for the philosophical arguments
about what should and should not be
done, we are not after anybody’s "Good
Programming Seal of Approval, " but we
try to get the job done instead. And
when there is only one way of accom-

plishing a task with the available tools;
the "programming style” is a moot point
anyway.

Regarding maintenance, it is our opin-
ion that it would be much more complex
to maintain, update, and keep track of
multiple versions of the programs for dif-
ferent computer memory sizes. Portabili-
ty is a nonissue for us, as we are
dedicated to designing software for the
IBM PC family.

From the writers’ comments about re-
liability, it seems that they think we
dreamt up the memory expansion
mechanism one afternoon, then imple-
mented it hastily and never tested it.
Nothing could be further from reality.

We know that the mechanism works
well because we have used it extensive-
ly in different types of models with total
success. Of course, it is always possible
to make errors, so the results should
always be checked out, not only in the
case of tricky code but also with run-of-
the-mill programs.

Their letter implies that if only standard
methods are used, then different com-
pilers may be employed with no fear of
incorrect results. We wish such a naive
notion would hold true. In the real world
you must thoroughly check out programs
every time any change is made to your
code, or when a different compiler or a
different computer is used. The existence
of nonstandard techniques neither in-
creases nor decreases this responsibility.

As for the legal ramifications of per-
forming any activity in the US., we are
painfully aware of the Russian roulette
game we play every day and we try to
maximize our chances.

That is why our Microsafe programs
generate a completé model force
balance to help in proving the validity of
a solution, rather than relying on the
philosophy that if the steps are correct,
the results must be correct too.

Not many other Finite Element
Analysis programs conduct a force
balance at all nodes as a second, in-
dependent method to ensure the validi-
ty of the solution. We believe that such
an approach is much better than blind
faith in the correctness of code just
because it follows simplistic rules and
trusts compilers explicitly. After all, com-
pilers are not perfect either, especially
MS-FORTRAN.

The use of software, as well as the rest
of the activities conducted by engineers,
requires the use of checks and balances,
together with methods that are sound
and proven by experience, to provide a
defense that reasonable and appropriate

(continued)



Network Power. You knew that someday there would
be a powerful LAN that didn't need old-technology network
boards. It would be tfast, easy fo install, and run 99% of PC-
DOS software. it would be expandable, provide remote
access, password-protection, and enabie you fo use Inex-
pensive tferminals as workstations in a PC-DOS environment.

Dream no more, because the power Is here.

Its name is LANLIink™

A Software-Driven LANPowerful Enough To Use RS-232
Ports for Network Communications. in development for
over three years, LANLInk™ represents the next generation of
local area networks. All of the logic which has traditionally
resided on network boards is on LANLink's Satellite and
Server Diskettes. _

No addlitional hardware is required. Inexpensive serial
ports replace “Kilobuck” Network Interface Boards making
Instaliation costs one-third that of a board-driven network.

How To co_nﬂﬁ,ﬁre a Smart Network...With Dumb
Terminals, But Without Dedlicated Servers. Boasting a
wide variety of configurations, LANLIink™ is most often set up
as a “Star” having up to eight satellites connecied to a cen-
tral, nondedicated server. Larger networks can have muiti-
ple servers, supporting a total of 73 or more network users.

R-LAN™ (Remote-LAN]} glves users the ability to interact
with a LANLInk™ network in real time via modem. Pius, If
MultiLink Advanced™ Is run on a Satelllte, inexpensive al
dumb terminals can be used fo access network disks, tiles,
and programs. .

THE SOFTWARE LINK, INC,/CANADA 250 Cochrane Drive, Suite 12
Markham, Ontarlo L3R 687 CALL: 4168/477-5480

LANLink™MuttiLink Advanced™ & R-LAN™are trademarks of
The Software Link, Inc. :
1BM, PC, & PC-DOS are trademarks of {BM Corp. WordStar 2000,
dBASE ill, and Lotus 1-2-3 are trademarks of MicroPro, Ashion-
Tate, and Lotus Development Corp., respectively. :

inquiry 331 for End-Users.
inquiry 332 for DEALERS ONLY,

. 99% of PG-DOS Applications Run in a Totally-
Transparent Network Environment. If you know DOS, you
already know how fo'use LANLInk™ COPY fransfersflles
among users, and a 2-drive PC Satellite boots 1-2-3 from the
Sarver's hard disk with the entry c:lotus. Each safellites
access can be limifed to specific disks, printers, and sub-
directories. A wide vdriety of software Including Lotus 4-2-3,
dBASE Ill, and WordStar 2000 Is fully compatible. LANLink™
has a collision-free data transfer rate whichexceeds
15000BPS. L
Power Up Your PCs Today. For complefe detallsand the
authorized dealer nearest you, call The Software Link TODAY.
The LANLInk™ Starfer Kif is 5495 and Includes modules for
both a Server and a Satellite. For a limited time, 50 feet of
shielded RS-232 cable will be included free of charge.
Addttional Satellite Modules are only §195,each,
LANLInk™ is immediately available and comes witha
money-back guarantee. VISA, MC, AMEX accepted. =

slop k™and MultiLink Advanced™

CALL; 404/998-0700
‘Dealer Inquiries Invited

8601 Dunwaody Place, Suite 632, Atlanta, GA 30338 Tolex 4096147 SWLINK
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care was used in the design process. It

Is not a justification to allow bad solutions

to be used because of the "It's not my
fault” philosophy.

ROBERT W. JOHNSON

FERNANDO G. LOYGORRI

Microstress Corp.

Seattle, WA

EASY C
The company | work for was in a situation
very similar to what Pete Orlin and John

Heath described (“Easy C."" May): convert-
ing to C from other languages with no ex-
perience in C. We also used the #define
macro features of C to make a version of
Easy C. | was very relieved to read the May
article and learn that we were not alone
in the world. Having worked in the mean-
time with two C “expert” consultants, | was
not surprised at the letter from John A.
Rupley in the September issue (page 22).
I can understand Mr. Rupley's dislike of
Easy C; beauty is in the eye of the

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 dBCOMPILER,
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 III PLUS
as is original FoxBASE with dBASE Il. No changes in
your present programs, databases, screens, or 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 plus 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.

dBASE 11l PLUS

[0

i
Huerasolt Corparatan.
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Best of all, FoxBASE is economical. Single-user FoxBASE
costs just $395, multi-user FoxBASE $995**—no matter
how many workstations you have.

So call (419) 874-0162 now, and askfor 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+ AW
runs dBASE \

programs 6.43
times faster than
dBASE 111 PLUS,

on average.
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beholder. But some of his other com-
ments are, well, staggering.

Mr. Rupley's first objection relates to
communication by accepted rules of style.
There is certainly a great deal of merit in
writing books and magazine articles in a
commonly accepted standard form of C.
Articles written for law magazines need
to be written in legalese, medical journals
have their own style, and so on. I find it
hard to believe, however, that learning
local variations of C will freeze the brain
and make programmers illiterate. I don't
have any trouble converting an article in
any FORTRAN/ALGOL-style language to
standard C, and Easy C to standard C is
no exception.

There is a comment in the letter that
asks " . .should not the ANSI Standardiza-
tion Committee, rather than individual dis-
senters, be enjoined to wrestle with the
problem [of confusing operator charac-
ters]?” Is that a joke? Or should | make a
comment about how that hooligan Galileo
should leave the motion of heavenly
bodies to the experts? Naw. he can't be
serious.

Mr. Rupley's “moral” of hiding one’s light
under a barrel (preferably with the barrel
in the dumpster out back) is puzzling.
What is the point of suppressing new
ideas and innovation? Whether the idea
is good or bad is beside the point in the
case of the Easy C article. You are not be-
ing asked to like Easy C; you are not be-
ing asked to use it. If you encounter it and
find it intolerable then by all means
remove the irritation, but please, no more
calls for the Thought Police.

If you work in an environment that re-
quires programmers to move from one
language to another rather frequently,
there are advantages to having the source
code as similar as is practical and Easy C
is worth looking at. [ am not trying to belit-
tle Mr. Rupley’s opinion. If | were forced
to work only with C all day long. year after
year, | would think Easy C is a waste of
time. [ have just gotten very tired in the
last year of “experts” telling me that God
speaks in The One True C.

NEAL S. PENDLETON
San Dimas, CA

The September BYTE contained a letter
from John A. Rupley that was quite critical,
to the point of being sarcastic, of “Easy
C” by Pete Orlin and John Heath. He
claimed that Easy C would lead to C il-
literacy and that it masks the clarity and
beauty of C programs. As a consequence,
he asserts, an ANSI Standardization Com-
mittee is the proper forum for consider-
ing "new species’ and that individual

(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.

odems Bring You Elec-

. tronic. Bankmg 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 Modem:s.

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 2400B is priced at

only $289.

© 300-1200 Baud $149.95

® 300-2400 Baud $289.

o 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 dealernear you or to order direct, call 1-800-835-0139, (617) 55/-0880 in MA.
MasterCard and Visa accepted.

Amazing Things Inc.
57 Providence Highway

Norwood, MA 02062

Amazing Things and Logo and Model "A" Series are trademarks of Amazing Things. Inc. Hayes is a registered trademark of Hayes Microcomputer Preducts. Inc. IBM is a registered
trademark of International Business Machines Corp. Apple is a registered trademark of Apple Computer Inc. Leading Edge is a registered trademark of Leading Edge Products, Inc.
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dissenters should keep such "mutants” to
themselves.

Personally, | take issue with virtually
every point Mr. Rupley made. First, he sug-
gested that Orlin and Heath have made
“changes in an established language.”
Exactly how they changed it eévades me,
since they followed not only the rules but
also the intent of the #define construction
(see Kernighan and Ritchie, page 12) pre-
cisely! Moreover, they have conformed to
the C convention of writing symbolic
names in uppercase (Ibid., page 13)—a
practice Mr. Rupley condemns in a cleverly
written, intentionally confusing paragraph
in which he transformed all punctuation
to uppercase words. (For those of you who
have heard it, there is a close and very in-
teresting parallel between that paragraph
and Victor Borge's comic monologue,
“Phonetic Punctuation.” I see little parallel,
however, between that paragraph and
Orlin and Heath's work.) Why would an
ANSI committee want to become involved
in someone’s following the rules, except,
perhaps, to applaud it? Perhaps Mr.
Rupley’s complaints should really be
pointed at Kernighan and Ritchie, not Orlin
and Heath!

I think Mr. Rupley’s real concern is that,
if Easy C is used, it alters the appearance
of C source code from its pristine state,
which he seems to prefer. From my per-
spective, the alteration is for the better,
too. for the Easy C coding example in
figure 6 of Orlin and Heath's article is (Mr.
Rupley’s claim to the contrary) much more
readable than its straight C equivalent in
figure 5. It even incorporates Kernighan
and Ritchie’s own suggestion on improv-
ing the appearance of C code (Ibid., page
87)! Is this an alteration of the language?
I think not. If it is, then vive la mutant!

The truth is that all languages are living
things, the use of which changes with time.
I abhor the inclusion of the word “ain't”
in the English language, but it is certainly
found in my dictionary. George Bernard
Shaw correctly claimed that "Americans
haven't spoken English for years!” In this
sense, | can understand Mr. Rupley's ob-
jection, but I hope we see a lot of Easy C.

D. MARTIN HARRELL
Severna Park, MD

CALCULATING CRCs
I don't have a 6809 reference manual
handy and Greg Morse ('Programming

Project: Calculating CRCs by Bits and
Bytes,” September) did not include any
listings of his byte-wise CRC generator, but
86 cycles seems too high. When | imple-
mented it a couple of years ago, the
operation was about 8 instructions: two
I-byte table lookups and two XORs (no
shifting at all). The contents of the two
256-byte tables depended on the poly-
nomial, but | used a macro assembler to
generate them from a couple of formula
lines. The algorithm in Modula-2 is

/[* Variable declarations, just so you can see

what is involved. . . */

VAR TOT7, ROR7, R8R15, DOD7: BYTE;
Tablel, Table2: ARRAY BYTE OF BYTE;

/* Temporary TO-T7: XOR of Data and high
byte of R */

TOT7 := R8R15 / DOD7;

/" Index into Table 1 and XOR to low byte of
R to form new high byte */

R8R15 := ROR7 / Tablet [TOT7];
I* Index into Table 2 for new low byte */

ROR7 := Table2 [TOT7];
Tom PITTMAN
Manhattan, KS &

« TURBO AT

80286 |BM Compatible

5 CHIPS SET—(Lower Heat. Higher Quality)
§ ¢ 0or 1 Wait State
¢ 1 MB Memory
e On Board Battery
e 80287 Socket Ready
o 3MB with serial/parallel port on board

TURBO XTw

 8088-2 IBM-XT Compatible

e 477 MHz or 8 MHz Keyboard Switch
¢ 4 Layer PC Board

¢ 640K Memory

* 8087 Socket Ready

WiseTEK International, Inc.
513 Valley Way

Milpitas, CA 95035

TEL: (408) 263-1237

FAX: (408) 263-1870

Micronic Corp.
108 East 16th Street
New York, NY 10003
TEL: (212) 529-4699
FAX: (212) 529-9926

Distributors, Dealers, OEMs,
VARs, Corporations,
Educational Welcome.
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EATING NICE BIG HOLES IN OUR

Whether it's BASIC, COBOL,
Pascal, “C”, or a data base manager,
youre bein%(held back.

Held back because the language
has frustrating limitations, and the
programming environment isn't
intuitive enough to keep track of
what you're working on.

In the real world, there’s pres-
sure to do more impressive work, in
less time, and for more clients.

We've been given some incredibly
Bowerful hardware in recent times,

ut the languages aren’t a whole lot
better than they were 20 years ago.

So, whatever language you have
chosen, by now you feel it's out to
get you — because it 1s.

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

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

Pretty dismal, huh?

We thought so, too. :

So we did something about it. ®

We call it CLARION:

You'll call it “mcredible.”
Distributed on 7 diskettes,
CLARION consists of over 200,000

lines of code, taking 3+ years to
hone to “world-class” performance.

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

Even if you're in Savannah.

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

Because yox would have to
write the code.

With CLARION you simply
design the screens using our
SCREENER utility and then
CLARION writes the source code
AND compiles it for you in seconds.

Likewise, you can use
REPORTER to create reports.

Remember, only CLARION can
recompile and display a screen or
report layout for modification.

And with no time wasted.

Programs that are eas?r to use.

Programs that are a pleasure to
write.

And to you that means true
satisfaction.

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

That’s the way it used to be.

So we fixed that, too.

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

nlike the other micro
languages, CLARION provides
declarations, procedures, and
unctions to process
dates, strings,
S screens, reports,
- indexed files,
DOS files and
memory tables.

/
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CLARION

—

Imagine making source program
changes with the CLARION EDI-
TOR. A single keystroke termi-
nates the EDITOR, loads the COM-
PILER, compiles the J)rogram, loads
the PROCESSOR and executes the
program. It's that easy!

r data management capabili-
ties are phenomenal. CLARION
files permit any number of compos-
ite keys which are updated dynami-

calk.
file may have as many keys as
it needs. Each k?l may be com-
posed of any fields in any order.
And key files are updated when-
ever the value of the key changes.
Like SCREENER ang RE-
PORTER, CLARION’s FILER utility
also has a piece of the CLARION
COMPILER. To create a new file, you
name the Source Module. Then you
name the Statement Label of a file
structure within it.
FILER will also automatically
rebuild existing files to match a
changed file structure. It creates a
new record for every existing rec-
ord, copying the existing fields and
initializing new ones.
unds pretty complicated, huh?
Not with CLARION’s docu-
mentation and online help
screens. If you are currently
competent in BASIC, Pascal
or “C” you can be writing
CLARION applications in a
day. In two days you won't
> believe the eloquence of your
CLARION programs.

Okay, now for the best part of
all. You can say it in C

for $295.00—plus shipping and

handling. All you need is an IBM® PC, XT,
AT or true compatible, with 320 KB of
memory, a hard disk drive, and a parallel port.
And well allow a full 30 day evaluation
period. If you're not satisfied with
CLARi

ARION, simply return it in its
or%mal condition for a full refund.
you're not quite ready to take
advantage of this norisk
opportunity, ask for our detailed 16
page color brochure. It vividly
illustrates the elegance of

All the power and facilities you

need to write great programs, faster I-aoo-354-5444
than you ever dreamed of. - @
BARRINGTON SYSTEMS,INC. 150 EAST SAMPLE ROAD POMPANO BEACH, FLORIDA 33064 305/785-4555

IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems; Inc. ©1986 Barrington Systems

CLARION. Consider it a preview of
programming in the fast lane.
ither way, the 800 call’'s a freebie.
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PORTABLES:

MOBILE ACCESS

Tech PC Portable
Computers come in
four different base
models to match your
computing needs. Qur
entry level Tech PC/XT
portable computer is
designed to provide a
non-obstructive profile,
and has a capacity to
hold two thirty megabyte
hard disks, a high
resolution monochrome
monitor with a Hercules
compatible graphics
card to drive it with

Tech Personal Computer
Systems are designed
and manufactured by

Tech Personal Computers

.. .The leader in quality,

performance and state
of the art computer

system engineering. . .

each of our portable,
desktop, multiuser, and
minicomputer systems
are unparalleled in the

119, Selall. Cuptamer Prafpe:
; e ﬁf&_
1 il RN Dt ity vy 1
R .
T .

800 by 400 lines
resolution, and never
before heard of 6
expansion slots in a
portable computer. If
4.77 MHz of Intel 8088
power isn't fast enough,
try our Turbo 4.77 to

8 MHz 8088-2 or
optional NEC V-2
microprocessor based
portable machine.
Designed to increase
speed up to 170 percent
of a standard PC/XT, this
turbo gives you the edge.
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industry for quality
construction, depend-
able operation, complete
software compatibility,
and an unbeatable
combination of product
satisfaction guarantees,
long warranty periods,
and comprehensive third
party maintenance.

At Tech PC we're out to

capture your micro-
tomputer business. No
one matches our diverse
line of high performance
products, or our com-
prehensive system of
support, warranty, and
third party maintenance
service options.



The Tech PC/AT and
Tech Turbo PC/AT
portable units are state
of the art in portable
performance. The 80286
microprocessor based
units can be fitted with
up to 240 megabytes of

high speed voice coil
hard disk technology,
and with the Turbo AT's
10 MHz math co-proces-
sor socket and 10 MHz
80286 microprocessor
the unit can manipulate
large spreadsheets

with unparalleled
performance.

(714) 385-1711

1911 Betmor Lane,
Anaheim, California 92805
Telex 272006 Answer Back
-TECH FAX: 7143851523

Inquiry 352 for End-Users. Inquiry 353 for DEALERS ONLY.

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

TECH PC/XT
PORTABIE..... cvee. 8 899
Options:
Tech Turbo PC/XT Portable
with 20 MB Hard Disk . $1349
Tech Turbo PC/XT Portable
with 1200 Baud Internal
Hayes Compatible Modem
and 20 MB Hard Disk . $1549

TECH TURBO PC/XT
PORTABLE. ......... $ 999
Options:
Tech Turbo PC/XT Portable
with 20 MB Hard Disk $1449
Tech Turbo PC/XT Portable
with 1200 Baud Internal
Hayes Compatible Modem
and 20 MB Hard Disk . $1649

TECH PC/AT

PORTABLE . .........$1799
Options:

Tech PC/XT Portable with 20

MB Hard Disk ....... $2199

Tech PC/XT Portable with

1200 Baud Internal Hayes

Compatible Modem and 20

MB Hard Disk .......$2399

TECH TURBO PC/AT
PORTABLE.......... $1999
Options:
Tech PC/XT Portable with 20
MB Hard Disk ....... $2399
Tech PC/XT Portable with
1200 Baud Internal Hayes
Compatible Modem and 20
MB Hard Disk . . ... ..$2599

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



INTRODUCING
OPEN ACCESS' II"

THE FULLY INTEGRATED BUSINESS SYSTEN

Open Access ll's data
communications provides
you with the capabilities-to
handle any of your micro
computer communications
needs. All of Open Access
[I's modules work together
and data is easily
communicated to the rest of
the world.

BEST OF ALL,
THE PRICE

$595........

Open Access II's super
program is also available in
the network version. Ask for
details. Call (619) 450-1526
in California, or (800)
521-3511 if outside Cali-
fornia for your nearest
authorized dealer or
distributor and expand your
business base with Open

Y &
& 5 Qo WITH THE WORLD AT YOUR FINGERTIPS
Qﬁ‘b QA& '{') %Aﬁ &
%0 53 %Q} &
%Q ,&3 oy OpenAccess Il isa
Q N & new, super-program which
QQ* &K ¥ can perform virtually every
O managerial and business
& task you'll ever need with
Y’ performance and ease-of-
use unheard of in the
industry.
Open Access |l
Open Access |i o i combi?els a|n extremely
B She S 2o powerful relational data-
Comparison Chart S 28 Oyt £t e
2 =80 © gcs38¢ spreadsheet with data
HeOE S s o n sl communications, word
SESEE5508%S2E g  processing 3dimensional
SCES85-38=S8E &  daphics andtime
Open Acce QL0 management. Information is
Lotus 12243 = = Bl 4950 conveniently changed from
Symphony v v v vl vl v 695% mogule to module. :
Framework o el T T T | 695 Open Access II's
Enable PiEy, TR 6950 Databvasefeaturels an
Sar iy PR PP effective and flexible report
generator and user
definable screens.
“Programmer,”’ our new
NETWORK VERSION — e
AVAILABLE i features simple interacting
f 3 AP o English-like commands

to produce your customized
applications.

Open Access ll's
Spreadsheet offers a unique
combination of business
problem solving capabilities;
including goal-seeking, and
an advanced table look-up
command. Professional
business presentations
are easily produced by
the enhanced graphic
capabilities.

Open Access II's
improved Word Processor
can merge data from
Spreadsheet or Database

mail merge and graphic
presentations.

Inquiry 333 for End-Users.

easily to produce reports,

Access I, the fully
integrated business system.

SP1

'SOFTWARE PRODUCTS INTERNATIONAL

10240 Sorrento Valley Road
San Diego, California 92121
(619) 450-1526

For Your Authorized Dealer
In California

(800) 621-7490

Qutside California

(800) 521-3511

21985 Soflware Producls Internalionat, Inc. Allrights resarved

Irademark of Software Products International, Inc.
ko Soltwate Producls Internalional, Ing,

Lotus 1:2:3 at tered

Framawork is & registered)ir ark of

Enable is a) trademark of The Saflware Group.
Smart Is & trademark of Innovative Softwace, Inc.

Inquiry 334 for DEALERS ONLY.

“Price: U.S. Version Only



WHATS NEW

NEC Introduces
Fast IBM-compatible
Portable

EC Home Electronics
has released the Multi-
Speed, its first [BM-

compatible laptop computer.

The computer has a 16-bit
NEC V30 (8088-compatible)
MiCroprocessor running at
either of two clock speeds:
4.77 MHz or 9.54 MHz.

The MultiSpeed features
two 3%-inch 720K-byte flop-
py disk drives, a detachable
LCD screen, and a built-in
keyboard with a separate
numeric keypad. The com-
puter's memory is com-
posed of 640K bytes of
RAM and 512K of ROM. In:
cluded in the ROM are a
number of desktop utility
programs with windowing
capabilities.

The MultiSpeed also in-
cludes a parallel port, serial
port, and RGB display con-
nector. The 80-character by
25-line LCD uses high-
contrast “super-twisted pair”
technology and features a
resolution of 640 by 200
pixels. Battery life is said to
be 6 to 10 hours.

The I1-pound laptop com-
puter, which supports MS-
DOS 3.2, has a retail price
of $1995. Options include
an internal 300/1200-bps
Hayes-compatible modem,
two external 5%-inch floppy
disk drives, and a PC-
compatible file transfer
package. For more informa-
tion, contact NEC Home
Electronics (U.S.A) Inc,
Computer Products Division,
1255 Michael Dr., Wood
Dale, IL 60191, (312)
860-9500.

Inquiry 550.
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NEC's MultiSpeed runs at 4.77 and 9.54 MHz.

Hand-Printed
Character Recognition

ncorporate your own

hand-printed characters
into your applications with
Handprints, a program that
includes C and assembly
language callable routines
for character entry and rec-
ognition. The routines take
up about 12K bytes of RAM,
according to Skylight Soft-
ware, the manufacturer.

Handprints runs on IBM
PCs and compatibles and
costs $1200. Contact
Skylight Software Inc., 2
Charles St., Bedford, MA
01730, (617) 275-2999.
Inquiry 551.

Convergent’'s S/50
Workstation

C onvergent Technologies
introduced several
68000-based workstations,
including the S/50. a 68010
machine that has an op-

tional IBM PC XT-
compatible coprocessor.

The S/50, which has a
base price of $5500, sup-~
ports five users under
ATET's UNIX System V
release 5.2. Its system
board, which operates at
10 MHz, is available with 1
or 2 megabytes of RAM,
and its memory manage-
ment system supports de-
mand paging with 4 mega-
bytes of virtual address
space. Also included on the
main processor board is a
300/1200-bps modem and
circuitry to control two data
lines and a voice line. Two
tip/ring line jacks and one
telephone jack are standard,
as well as one RS-232C
serial port and one parallel
port. The board provides
controllers for the machine's
5Y-inch floppy disk and
hard disks, available in
capacities from 24 to 85
megabytes.

An additional 2 megabytes
of RAM, for a system total
of 4 megabytes, can be
added via the expansion

slots. The three available
slots can accommodate a
variety of options, including
a coprocessor board ($1000)
that runs standard IBM PC
XT software, a two-port
RS-232C board, a combina-
tion RS-232C board with 1
megabyte of RAM, an
Ethernet interface, and a
controller for an external
Y-inch streaming tape drive.

The S/50 workstation
comes with a keyboard,
mouse, and 12-inch diagonal
monitor that displays 80
columns by 29 rows and of-
fers a resolution of 720 by
348 pixels. The system's
software costs $795, which
includes UNIX and the
firm's WGS/Office software,
an integrated package that
provides access to UNIX-
based applications. The
package includes a word
processor, spreadsheet,
calendar, and electronic mail
system,

Among the other worksta-
tions in the series are the
68020-based S/120 and
S/220, which support 12 and
22 users, respectively, at
12.5 MHz; the S/320 and:
S/640, which handle 32 and
64 users; and the S/1280,
which can support up to
128 users at 8.8-MIPS per-
formance levels. Contact
Convergent Technologies,
2700 North First St., San
Jose, CA 95150, (408)
434-2848.

Inquiry 552.

Accounting on
the Atari ST

he PayDay payroll pro-
gram for the Atari ST is
the first in a set of account-

(continued)
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WHAT'S NEW

ing software announced by
Crystal Software. According
to Crystal, the program can
handle a $21 million payroll
with up to 255 employees
and is capable of printing
monthly, quarterly, or yearly
tax information. You can
also print W-2 tax forms,
employee lists, personnel in-
formation, mailing labels,
and continuous checks.

A configuration utility
enables you to adapt the
program according to your
state’s tax and small-busi-
ness laws. The program is
menu-driven and offers
context-sensitive help.

PayDay sells for $69.95
and runs on the Atari 520ST
and 1040ST with at least
one 360K floppy disk drive.
For more information, con-
tact Crystal Software, PO.
Box 803, Merlin, OR 97532,
(503) 479-9516.

Inquiry 553.

Motorola Develops
Successor to 68020

Motorola’s Micropro-
cessor Group an-
nounced the MC68030, a
32-bit processor that the
company claims is twice as
fast as the 68020 and is
fully code-compatible with
its existing 16-/32-bit chips.

The chip, about %-inch
square, uses 300,000 tran-
sistors. According to
Motorola, the 68030 is the
first single-chip micropro-
cessor to use the “Harvard-
style” parallel architecture
incorporated in some main-
frames and supercomputers.
The company claims the
new device is the first 32-bit
microprocessor to have on-
chip instruction and data
caches. The chip supports a
synchronous bus interface
with two-clock-cycle access
and an asynchronous inter-
face with one-clock-cycle
burst access.

At the same time, the firm
announced the MC68882, a
32-bit floating-point co-
processor. This chip features

GRAPB SELECTION MENU

GRAPH-) Colusn

Practicality
Efficlency
- Ease of Use
|

Hove oursor to seluction using the arnow keys, then [RETIRN].

VCN Concorde 1.01 offers graphics and an image database.

eight floating-point data
registers, a 67-bit arithmetic
unit, a 67-bit barrel shifter,
and 46 instructions. The
company says the new co-
processor conforms to the
IEEE-754 standard for binary
floating-point math.
Sampling and production
for both chips are scheduled
to begin in 1987. Final
prices were not yet set at
press time; the company
estimates the chips will cost
$150 to $200 in lots of
5000. For more information,
contact Motorola Inc., Micro-
processor Products Group,
PO. Box 52073, Phoenix, AZ
85072, (512) 440-2839 (in
Austin, TX).
Inquiry 554.

Business Graphics
with Image Database

CN Concorde version

1.01 offers business
graphics, freehand painting,
slide show and animation
capabilities, and text gen-
eration. The package in-
cludes 16 fonts, 15 of which
are proportionally spaced.
Also included is Image
Database, which contains
over 2000 bit-mapped pic-
tures. VCN Concorde works
with word-processing and

graphics packages, as well
as spreadsheets.

The program runs on [BM
PCs and compatibles. You
need at least 384K bytes of
RAM to run the program in
medium resolution and
640K for high resolution.
VCN Concorde sells for
$695. For more information,
contact Visual Communica-
tions Network Inc., 238 Main
St.. Cambridge, MA 02142,
(617) 497-4000.

Inquiry 555.

Software Library
for Series 151
Image Processor

TEX 151 is a subroutine

library of over 200 image-
processing and graphics
routines designed for use
with Imaging Technology's
Series 151 Image Processor.
The program includes
board-level access and con-
trol routines, look-up table
operations, image filtering
and convolutions, graphics,
image geometry, and sta-
tistical analysis.

The program is distributed
as object code for MS-DOS
systems and costs $995.
Contact Imaging Technology
Inc., 600 West Cummings
Park. Woburn, MA 01801,
(617) 938-8444.

Inquiry 556.

Paradise EGA Chip Has
Higher Resolution

aradise Systems has

developed a single-chip
Enhanced Graphics Adapter
compatible with [BM's EGA
that provides an extended
EGA mode when used with
continuous frequency moni-
tors, like NEC's MultiSync.
The chip. called the PEGA
2, offers a resolution of 640
by 480 pixels, in contrast to
the maximum 640 by 350
resolution provided by IBM's
EGA.

The 84-pin chip enables
EGA software to run on
standard monochrome and
color monitors and en-
hanced monitors. It also per-
mits EGA software to be
emulated on monitors with
640 by 480 resolution (the
same as that supported by
the IBM Professional Graph-
ics Controller) or 640 by
400 resolution (compatible
with the ATET PC 6300). The
chip also supports the IBM
CGA. MDA, and Hercules
monochrome graphics
standards.

The firm will provide soft-
ware developers with drivers
for Microsoft Windows,
GEM, and a variety of ap-
plications programs, in-
cluding CAD, graphics. and
desktop publishing
packages.

Production quantities ate
slated to be available this
year; the price is set at $55
each in OEM quantities. For
more information, contact
Paradise Systems Inc., 217
East Grand Ave., South San
Francisco, CA 94080, (415)
588-6000.

Inquiry 557.

IBM Adds RAM,
Storage to RT PC

BM has introduced a new
desktop model of its
32-bit RISC-based RT PC,
called the RT PC 6151
(continued)
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Orchid’s TurboEGA

The world’s fastest EGA
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EGA

Introducing the only Enhanced Graphics Adapter

with PCturbo” speed.

The experts agree: the EGA is the
breathtaking new graphics standard,
but the sophisticated software written
for it places a big burden on the PC’s
processing speed. Beautiful graphics,
crisp text, but too slow.

Everyone else rushed their EGAs to
the market, but Orchid Technology
took the time to do it right. Orchid’s
TurboEGA™, from the inventors of PC
TurboProcessing, packs a high-speed
Turbo and an EGA into one slot, for
the world’s fastest EGA.

Graphics with Speed

TurboEGA makes IBM PCs and
XTs run faster than an AT. It brings
dazzling speed to sluggish graphics
programs. All types of software run
faster, so you finish more quickly.
Transparent to the user, you won't
know it’s there until you see its speed.

We are so confident that our TurboEGA
is the ultimate graphics card that we
decided to give away a free copy

of Microsoft’'s Windows™ with each
TurboEGA*. Even Microsoft
recommends that you run Windows
on an AT. Now Orchid’s TurboEGA
gives you AT speed so XT users can
use this number one windowing
software at the speed they demand.

The Complete Solution

Only Orchid puts this much
performance into one slot and comes
fully loaded with 256K of RAM, so
there’s no hidden cost. TurboEGA
is the complete graphics solution.

Pick up the phone and find out
how you can have the EGA the
competition wishes they had: Orchid’s
TurboEGA, the world’s fastest.

If you have an AT or a system with 80286 speed,
ask about the Orchid EGA™ —four graphic-
card compatibility in one slot.

TurboEGA, Orchid EGA, and PCturbo and trademarks of Orchid Technology. Microsoft Windows is a trademark of the
Microsoft Corporation. All other product names are trademarks of their manufacturers. CGA screen by PC Paint Plus.

Inquiry 4‘{,‘7 for End-Users. Inquiry 428 for DEALERS ONLY.

TurboEGA

Features:

¢ Powered by 7.2MHz 80286
¢ Optional 5 or SMHz 80287
¢ 256K of on-board RAM

¢ Four graphics modes: EGA,
CGA, MDA, Hercules

| e Supports the long list of

EGA software:
Microsoft Windows &
Word

| Lotus 1-2-3 & Symphony

l Topview

i Framework

‘ Chart-Master

i AutoCAD
PC Paint Plus

and more...

|

f

i

415/490-8586
Tlx: 709289

ORCHID

The Innovative Leaders

* Offer good on TurboEGA while
supplies last. Please allow two
weeks for delivery.

DECEMBER 1986 « BYTE

3

47790 Westinghouse Dr.
Fremont, CA 94536



WHAT'S NEW

model 15. Priced at $10,050.
the unit comes with 2 mega-
bytes of internal memory
and a disk capacity of 70
megabytes. The firm also in-
troduced a 4-megabyte
memory expansion card
($4300) that can bring the
RT’'s memory to a total of 8
megabytes, double the com-
puter’s previous maximum.
IBM said it will release a
revised version of the RT's
UNIX-based operating
system next year. AlX 2.1
will handle 16 users concur-
rently (double the capacity
of the original version) and
provide the RT with Systems
Network Architecture capa-
bilities. Also sometime next
year, IBM will bring out an
SCS! adapter card ($1080), a
System/370 host interface
adapter ($1795). and a plug-
in board called the Ad-
vanced Floating-Point Ac-
celerator ($1995) that the
company claims will nearly
triple the speed of floating-
point calculations. For more
information, contact IBM
Corp., Information Systems
Group, 900 King St., Rye
Brook, NY 10573.
Inquiry 558.

Presentation
Charts and Graphs
on the IBM PC

ith Stella Business

Graphics, you can pro-
duce graphs and charts by
supplying data and labels
through the Stella Data
Spreadsheet. Stella also
works with your spread-
sheet, word-processing, and
numerical database pro-
grams to create graphic.
presentations. Stella offers
you a choice of 12 graphic
formats, and you can import
data from ASCII or DIF files
to create pie, donut, area,
column, deviation, bar, pic-
tograph, and text charts.

Stella Business Graphics

costs $199 and runs on IBM

SALES BY COUNIRY

FRANCE-22%

i | GERMANY-31%
f

Stella Business Graphics for IBM PCs and compatibles.

PCs, XTs, ATs, or compati-
bles with 320K bytes of
RAM and an Enhanced
Graphics Adapter, Color
Graphics Adapter, or a
Hercules-compatible graph-
ics board. Stella Systems
recommends using a hard
disk drive. The program
works with dot-matrix and
laser printers, plotters, and
film recorders.

For more information, corn-
tact Stella Systems Inc,
10430 South De Anza Blvd.,
Cupertino, CA 95014, (408)
257-6644.

Inquiry 559.

Chip Replaces Seven
in PC AT

hips and Technologies

introduced an IBM PC
AT-compatible chip that
replaces seven VLSI chips
on the AT system board.
The 82C206 Integrated
Peripheral Controller (IPC)
performs the functions of
two 8237 DMA controllers,
two 8259 interrupt con-
trollers, an 8254 timer/
counter, a 146818 real-time
clock, and a 74LS612
memory mapper.

The 84-pin CMOS chip
consumes one-tenth the
power of and operates 60
percent faster (8-MHz versus
5-MHz DMA clock) than the
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seven chips it replaces, the
company claims. The IPC is
designed to be used with
the firm's AT-compatible
CS8220 CHIPSet, five chips
on a board that replace 63
logic devices on the AT
board; the current CHIPSet
system board has a socket
to accept the 82C206. The
CHIPSet board is about half
the size of the AT board,
operates 25 percent faster
(10 MHz versus 8 MHz). and
consumes one-third the
power {15 W versus 42 W).

Chips and Technologies
will sell the DK8220
development kit for the
82C206; it includes data
sheets, schematics, and an
evaluation board to be used
in design environments. The
DK8220 board has a diag-
nostic LED display, test
points, programmable wait
states, AT BIOS, and sockets
for expansion.

The 82C206 costs $49
each in quantities of 100;
the CHIPSet remains $51
each in the same quantities.
The development kits are
$1495 each. For more infor-
mation, contact Chips and
Technologies. 521 Cotton-
wood Dr., Milpitas, CA
95035, (408) 434-0600.
Inquiry 560.

32-bit Floating-Point
Processing for PCs

ata Translation's MACH
Series for the IBM PC,
XT, and AT is designed to
provide floating-point
capabilities for the com-
pany’s data-acquisition and
image-processing boards.
The series includes the
DT7010 Floating-Point Array
Processor. a plug-in board
based on Advanced Micro
Devices Am29325. The chip
incorporates a 32-bit
floating-point ALU and
multiplier with a 32-bit data
path. The $4995 board, the
company reports, performs
floating-point operations in
a single clock cycle at a rate
of 6.5 MFLOPS, using the
IEEE-754 standard. The
board’'s microcode memory
(2K by 56 bits) provides
storage for microcoded
routines that can be called
from the accompanying soft-
ware and for user-written
microcoded routines. Its
data memory (8K by 32 bits)
is mapped into the host
computer's memory space.
The series’ software con-
sists of three modules. The
Vector Subroutine Library,
which is priced at $1495, in-
corporates 115 subroutines
that can be called from
user-written programs in C
‘or FORTRAN. The Micro-
code Assembler, designed
for developing microcoded
algorithms, provides access
to the individual systems on
the processor board and
lets you write routines for
specific applications. The
Simulator enables you to
write, run, and analyze
custom-written microcoded
routines without using a
DT7010 board. The Assem-
bler and Simulator sell for
$1495; all three programs
cost $2495 when purchased
together. Contact Data Trans-
lation Inc., 100 Locke Dr.,
Marlborough, MA 01752,
(617) 481-3700.
Inquiry 561.
(continued)




RAM-Resident Program Users...

With Referee,
you make
the rules.

If you use desktop
organizers, spell
checkers, keyboard
enhancers or other B=
RAM-resident programs,
you may have already discovered
the horror of "RAM Cram.”

RAM Cram occurs when memory- 5
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™.0Or call in Prokey™ and bench the
others when you switch to dBASE 1™,

A T

© Capyright 1986 Persaft, Inc. All nghts reserved

Referee, Sideline. and RAM Teams are trademarks of Persail. inc.

Sidekick and Superkey are registered trademarks of Barland International, Inc
Lotus 1-2-3 and Symphony are registered trademarks of Lotus Develapment Corp:
Prokey is a trademark of RoseSeft. Inc.

dBASE |li is a registered trademark of Ashton-Tate.

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 control RAM-resident
programs from within an
applications program!

It's ideal for integrated pack-
ages like Symphony™. You

: 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 $69.95, 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, W! 53711,

(608) 273-6000—Telex 759491

™

Inquiry 272
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WHAT'S NEW

Perspective in 3-D

hree D Graphics an-

nounced a three-dimen-
sional business graphics pro-
gram. Perspective enables
you to choose from 33
three-dimensional and 16
two-dimensional prepro-
grammed graph types. You
can customize the graph by
modifying the viewing angle,
picture size and placement,
primary and background
shades and patterns, and
title designs. Also included
are a data manager and a
label manager.

Perspective runs on 1BM
PCs and compatibles with a
medium- or high-resolution
display, a graphics card, a
monochrome graphics con-
troller, and MS-DOS or PC-
DOS 2.0 or higher. The pro-
gram costs $295. For infor-
mation, contact Three D
Graphics, 860 Via de la Paz,
Pacific Palisades, CA 90272,
(213) 459-7949.

Inquiry 562.

Slide Maker
Based on PC

eneral Parametrics,

manufacturer of presen-
tation graphics products in-
cluding VideoShow, has
come out with a film
recorder that connects to an
IBM PC or compatible for
the production of 35mm
slides. Slides produced with
the device can use up to
1000 colors with 2048 by
2048 resolution.

The PhotoMetric 200 PC
system includes a desktop
box containing a 35mm
camera, an interface board
that's inserted in the com-
puter, and menu-driven soft-
ware. Images produced with
any PC graphics program
(Lotus 1-2-3, ChartMaster,
Microsoft Chart, Harvard
Presentation Graphics, Free-
lance, Picturelt, and so forth)
can be previewed in full
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The PhotoMetric 200 PC, a slide-making system.

color and at high resolution
before the slide is made. No
adjustments need to be
made before the slide is
produced; the unit incor-
porates automatic expostre
calibration, which adjusts
brightness and exposure
times.

The 200 PC contains an
on-board 8086 microproces-
sor and | megabyte of
RAM. The high resolution
and large number of avail-
able colors are generated by
video circuitry, called
MacroVision, developed by
General Parametrics. The
system, which includes the
film recorder, board, 35mm
camera, and software, has a
retail price of $5995. For
more information, contact
General Parametrics Corp.,
1250 Ninth St., Berkeley, CA
94710, (415) 524-3950.
Inquiry 563.

PC Clock Card
Shares Slot

he SideClock. designed

for IBM PCs, XTs, and
compatibles, is able to share
an expansion slot with any
other expansion card.
Measuring about 1 inch by
4 inches, the card has a rec«
tangular hole in its center
and is horizontally mounted

on any of the expansion
slots in the computer's
motherboard. A second ex-
pansion card can be in-
serted through the Side-
Clock’'s center hole into the
same slot.

The SideClock costs
$59.95 and includes clock/
calendar functions. a 5-year
lithium battery, and control
software. For more informar
tion, contact Innoventions
Inc., 1669 South Voss, Suite
880, Houston, TX 77057,
(713) 728-0938.

Inquiry 564.

Stereo Sound for
Apple's IIGS

Dideas’ SuperSonic

board enables the
Apple 1IGS to produce
stereo sound. The board in-
corporates high-speed
analog demultiplexing cir-
cuitry to separate-audio into
two separate channels. Its
fourth-order digital filters
allow only selected frequen-
cies to pass through, and its
buffer amplifiers isolate the
audio for clean line-level
output.

The board comes with two
0.5-watt amplifiers that can
drive 8-ohm speakers and
has an edge connector for
future enhancements, such
as a sound digitizer. You can
also select power output
levels for speakers or head-
phones. According to the
company, the SuperSonic

supports Apple’s routines
for the IIGS's Ensonig sound
chip and is compatible with
software that can address
the chip, like Electronic Arts
Music Construction Set.
Suggested retail price is
$59.95. For more informa-
tion, contact MDldeas Inc.,
111 Triton Dr., Suite 205,
Foster City, CA 94404, (415)
573-0580.
Inquiry 565.

Tektronix 4115
Graphics Terminal
Emulator

GRAF-15 emulates a

Tektronix 4115 graphics
terminal. It enables you to
run minicomputer and main-
frame graphics programs
using your personal com-
puter as a terminal.
TGRAF-15 can display
images of up to 1280- by
1024-bit resolution with 256
colors out of a palette of up
to- 16 million colors.

The program supports ap-
plications that require 32-bit
coordinates, which enables
you to store detailed
graphics data and examine
it by zooming in on the
screen image. There are
functions for generating
circles, arcs. rectangles,
points, vectors, and filled
panels. You can use the ex-
tended graphics input mode,
which includes user-defin-
able and multiple cursors.
You can also establish up to
64 graphics windows, pro-
viding multiple views of a
complex graphical model.

TGRAF-15 runs on IBM
PCs, XTs, ATs, and com-
patibles. It costs $1995. For
more information, contact
Grafpoint, 4340 Stevens
Creek Blvd., San Jose, CA
95129-1102, (408) 249-7951.

Inquiry 566.
i {continued)




YOU ARE ABOUT T0

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” g
EVERYTHING YOU COULD ¥ el bl

ASK FORIN 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 langnage—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 programmiers.

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

 Fast compact code plus  Upgradeable to C Program-
register variables

o Full Kernighan & Ritchie C
and extensions

o Full UNIX compatibility and
complete libraries

o Small memory model

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

pr, tail, we

. MucroEMACS full screen

editor with source

MARK WILI§IAMS LET'SC
75
60 DAY MONEY BACK GUARANTEE

ming System for large scale
applications development
« Not copy protected

Let’s C Benchmark Done on an
IBM-PC/XT, no 8087.
Program: Floating Point
from BYTE, August, 1983.
Exec Time in Seconds
Let's C 134
MS 4.0 147

rl.Tm Marle WiliagieCompany

BY POWER AND MONEY.

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

“Let’s C is 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
«‘.: documentation of the $75
)l Let’s C compiler rival those of
y  C compilers for the PC currently
being sold for $500...
highly recommended...”
< —Marty Franz, PC TECH
} o\ JOURNAL, August 1986

T

-

~
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ADD THE csd DEBUGGER AND CUT

‘That’s a big help when you're learning

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.

C and indispensable when you're
programming. ¢sd 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 csd 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 Minois call 312-472-6659

Mark
m Williams
Company
1430 West Wrightwood, Chicago, lllinois 60614

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

Inquiry 212
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WHAT'S NEW

SYSTEMS

Wyse Announces
XT Compatible

yse Technology has

added the WYSEpc+,
an IBM PC XT compatible,
to its line of PC-compatible
computers. The WYSEpc+ is
based on the Intel 8088-1, a
dual-speed processor that
runs at 4.77 or 9.54 MHz,
selectable from the key-
board. The computer in-
cludes a built-in display
adapter on the motherboard
that supports Hercules
monochrome as well as IBM
monochrome and color
graphics adapter modes, 16
shades of gray, and the
ability to display 132
columns by 44 lines.

Three models are avail-
able. The 1400-01 is a single
floppy disk drive system
with 256K bytes of RAM for
$1265; the 1400-02 comes
with two floppy disk drives
and 640K for $1445; and
the 1400-20 includes a
single 360K floppy disk
drive, a 20-megabyte hard
disk. and 640K for $1995.

All three systems are
equipped with two serial
ports, one parallel port, a
real-time clock with battery
backup, two available XT
compatible slots, and a stan-
dard ATstyle keyboard or
the enhanced version with
function keys across the top
row. All come with MS-DOS
3.1. Contact Wyse Technol-
ogy, 3571 North First St,,
San Jose, CA 95134, (408)
433-1000.

Inquiry 567.

SBI80OFX Single-
Board Computer

he SBI8OFX, a follow-up
# to the 8-bit SBI80

single-board computer, is
available from Micromint.
The new version, like the
first, is based on a Hitachi
HD64180 processor running
at 6.144 MHz; the new ver-
sion's processor, though, can
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The WYSEpc+. a dual-speed PC X

be upgraded to run at
9.216 MHz or 12.288 MHz.
The company reports that
the SBI80FX is software-
and hardware-compatible
with the SBI180 (see
September 1985 BYTE, Ciar-
cia's Circuit Cellar), with the
exception of additional con-
nectors that support extra
features.

With a base price of $409,
the SBI80FX is equipped
with 256K bytes of on-board
dynamic RAM and can ac-
commodate 512K bytes
(compared to the 256K in
the SB180). The memory can
be expanded to 4 mega-
bytes. The system also has
an 8K, 16K, or 32K EPROM
socket with an 8K ROM
monitor. In addition to two
serial ports and one parallel
printer port, the SBI8OFX
has a 4-bit memory exten-
sion address and 8255 PIA
with 24 bits of parallel 1/O.
The board's SMC 9266 disk
controlier supports four
floppy disk drives, and its
NCR 53C80 SCSI controller
can handle a 32-megabyte
hard disk. Thirty-two ports
from a total of 256 are
available on a 40-pin

header, and the system can
support 64 additional ports.

With software, the
SB180FX sells for $499.
Contact The Micromint Inc.,
25 Terrace Dr., Vernon, CT
06066, (800) 635-3355; in
Connecticut, (203} 871-6170.
Inquiry 568.

ITT's XTRA/286

TT's Information Systems

Division announced an
IBM PC AT compatible,
called the XTRA/286 Ad-
vanced Technology Worksta-
tion (ATW), that comes with
a display adapter compati-
ble with IBM’s Enhanced
Graphics Adapter, Color
Graphics Adapter, and
Monochrome Display
Adapter, as well as the Her-
cules Graphics Card. The
machine features a 10-MHz,
one-wait-state 80286 pro-
cessor (which can be
switched from the keyboard
to run at 6 MHz) and 640K
bytes of memory. The ATW
includes eight full-length ex-
pansion slots (six 16-bit and
two 8-bit), plus five half-
height drive slots. A serial
and parallel port, clock/

calendar, and detachable
keyboard are standard.

The base model, with a
1.2-megabyte floppy disk
drive and the multimode
graphics adapter, costs
$2499. A model with a
30-megabyte hard disk costs
$4299. Contact ITT Informa-
tion Systems, 2350 Qume
Dr., San Jose, CA 95131,
(408) 945-8950.

Inquiry 569.

Portable
AT Compatible

MQ Computer is selling

a portable computer
that's compatible with the
IBM PC AT. Called the AMQ
286 Model 11, the computer
runs on an 8- or 10-MHz
80286 and supports four
graphics modes.

About the same size as
the Compaq Portable 1I, the
$5995 computer is
equipped with a 1.2-
megabyte floppy disk drive,
a 40-megabyte hard disk
drive, and an AT-style key-
board. It comes with 1
megabyte of RAM that can
be expanded to 4.1 mega-
bytes on the motherboard.
Three full-size expansion
slots are available, and a
built-in 9-inch dual-mode
monitor is standard. Display
modes supported include
IBM monochrome, color.
and enhanced graphics and
Hercules monochrome
graphics. An interface for
external RGB, EGA. and
monochrome monitors is
standard; a composite-video
port is optional.

Other standard features in-
clude a serial and paralilel
port, a realtime clock, a
socket for an 80287 math
coprocessor, and a 160-watt
power supply. Contact AMQ
Computer Corp., 655 North
Pastoria Ave., Sunnyvale, CA
94086, (408) 720-8055.
Inquiry 570.

(continued)




If you've tried your hand at / /_/ 0 "’\\f- Microshell Command Processor
developing applications on the Atari /™ . L 2l including pipes, I/0 redirection and
gramming tools aren't only 0 R W g S . ghly acclaimed Micro
come by, they're hard to use. One i/ E"";;- e L‘[ J ,"."" '/:. ‘ screen gadito;. Accelerate' and simplify
might even say primitive. But now ) ;: R { \{3 \ compiling with make which finds
for some enlightening news: you | g : )VQ ) and recompiles only those modules
can have all the power, portability e /}W _j' L \4/"/ 7 affected by your changes. Then,
and versatility of the C language & d. / 3 o ¢ when you're ready for debugging,
from a leader in professional C pro- \ : ( / f / call on our db Symbolic Debugger
gramming tools, Mark Williams. < - with single step, breakpoint and

BRING YOUR / e 1} o e o / stack traceback functions. Over 40
PROGRAMMING UP TOSPEED. . \4du iR Jf:o>”"  commands, including a linker and
= : TRt assembler, provide a total development

The Mark Williams C compiler T | package for your Atari ST
produces fast, dense code and supports the ~— £A.. DEPEND ON A NAME WITH

lete Kerni itchie i tan-
complete Kenistanl & Rliotle IntuSssis A HISTORY OF PERFORMANCE.

dard C. You'll have access to GEM’s AES and VDI
libraries for programs using graphics, icons and the
Atari mouse. And Mark Williams C lets you take
advantage of the full 16 megabytes in Atari’s 68000
MICroprocessor.

STREAMLINE DEVELOPMENT
WITH POWER UTILITIES.

Mark Williams C is loaded with everything you'll

need for professional development. Bring the power
of the UNIX environment to your Atari ST with our

Microshell Command Processor,
powerful UNIX style shell includes
/0 redirection, pipes, command
substitutions

MicroEMACS Full Screen Editor

Features

C compiler

« Complete Kernighan &
Ritchie C plus extensions

: E&Sgggi ;g%&g:ﬂ@g“es with commented source code

libraries for pragrams using ljelidel oy R
graphics, icons and mouse Make Program Building Discipline

« Complete UNIX-compatible ~ Complete symbolic debugger
libraries allow easy portability Wit single-step, breakpoints and

to and from UNIX development ~ Stack traceback .
environment. Assembler, linker and archiver

« Over 300 Atari-specific Powerful Utilities Package: egrep,

routines sort, diff, cmp, pr, tail, uniq, wc
« One-step compiling, linking ~ and more
with cc command Over 600 pages of documentation

« English error messages including 120 sample C programs

= Lint-like error checking Not copy protected
MARK WILLIAMS C FOR THE ATARI ST
$179.95

'60 DAY MONEY BACK GUARANTEE

Mark Williams C for the Atari ST is part of our growing
line of C compilers. A line that includes the C compiler
chosen by DEC, Intel, Wang and thousands of profes-
sional programmers. Now our Atari C compiler is
earning its own reputation:

“Finally a great C compiler that exploits the power
of the ST'-Sigmund Hartmann, President, Atari
Software Group

“The all-around best choice for serious software
development on the ST."—-Douglas Weir of ANALOG
COMPUTING

GET WHAT YOUR ATARI ST HAS BEEN
WAITING FOR.

Mark Williams C is just what your Atari ST was
made for: powertul, professional
programming. So now that you
can have Mark Williams C for just
$179.95, what are you waiting for?

Ask your Atari dealer about
Mark Williams C or order today by
calling 1-800-MWC-1700.*

“In Illineis call: 312-472-6659

Mark
Williams

Company
1430 West Wrightwood, Chicago, lllinois 60614

© 1986, Mark Williams Company
UNIX is a trademark of Bell Labs. Inquiry 213




WHAT'S NEW

PERIPHERALS

Okidata’s
Laserline 6

kidata has announced
its first laser printer,

the Laserline 6, that prints 6
pages per minute and fea-
tures several plug-in
modules, one of which
enables up to three users to
share a single printer.

Fifteen fonts are resident
in the Laserline, and addi-
tional fonts are available on
cartridges. The printer is
equipped with a 128K-byte
page-image buffer; an op-
tional 384K expansion car-
tridge provides extra
memory for loading addi-
tional fonts and macro com-
mands. The company offers
three plug-in personality
modules. The basic module
provides one port and com-
patibility with the Hewlett-
Packard Laser]et, and the
advanced module offers one
port and compatibility with
the HP Laserjet Plus. The
third module, also compati-
ble with the HP Laser]et
Plus, provides three ports.
The advanced and multiuser
modules have extended
graphics, downloadable
fonts, and forms overlay
capabilities. All three
modules come with a paral-
lel or serial interface.

Suggested retail price for
the printer is $1995, plus
$200 for the basic plug-in
module. The advanced
module sells for $400, .and
the multiuser costs $600.
The memory expansion
board costs $399; additional
font cartridges are $149
each. For more information,
contact Okidata, 532
Fellowship Rd., Mt. Laurel,
NJ 08054, (609) 235-2600.
Inquiry 571.

Back Up Data
Automatically

he ARC 9000, a

60-megabyte streaming
tape drive, operates con-
tinuously and automatically

to back up data as it's writ-
ten to disk. Designed to
work with IBM PCs, XTs, AT,
and compatibles, the unit
provides a mirror image of
all files and stamps each
with the time and date. Files
can be restored by time,
date. filename, and directory,
and by the entire disk. The
unit also provides a real-
time clock/calendar, a 128K-
byte print spooler, battery-
operated RAM, and diag-
nostic routines.

The drive, which selis for
$2600, comes with software
and a half-slot adapter
board with an SCSI interface
and proceéssor. An optional
half-height hard disk that fits
in the unit offers an added
10 to 80 megabytes of
storage. For more informa-
tion, contact Digital Storage
Systems Inc., 1234 Sherman
Dr., Longmont, CO 80501,
(303) 651-6312.

Inquiry 572.

Analyze IEEE-488
Bus Signals

he GBA 1500, an
IEEE-488 bus analyzer,

enables computers or ter-
minals with an RS-232C port
to capture and display up to
16,384 bus transactions. The
unit can acquire, store, and
display each byte as it's
transmitted and then store
the data for analysis. It can
single-step the bus and dis-
play the data in |[EEE-488
mnemonics and in hexadeci-
mal format. The unit displays
the status of control lines
and the current location of
its buffer pointer as well.

The GBA 1500 sells for
$795. For more information,
contact Connecticut micro-
Computer Inc., 568 Danbury
Rd., New Milford, CT 06776,
(203) 354-9395.
Inquiry 573.

Microsoft Adds
Menus to Mouse

M icrosoft has added
extra capabilities to its
mouse, including menu sup-
port for Lotus 1-2-3, Display-
Write 3. and MultiMate. In
addition, the Microsoft
Mouse version 6.0 is
bundled with Microsoft
Paintbrush and Show Part-
ner, a presentation graphics
package.

A serial version of the
mouse sells for $195; a bus
version, $175; and an InPort
version, $125. A program-
mer's reference kit for
writing custom menus COSts
$25. Contact Microsoft
Corp., 16011 Northeast 36th
Way, Box 97017, Redmond,
WA 98073-9717, (206)
882-8080.

Inquiry 574.

High-Speed Printers
from Epson, C. Itoh

pson's LQ-2500, a

: 24-pin dot-matrix
printer, prints draft-quality
text at 324 characters per
second and near-letter-
quality text at 108 cps with
a density of 12 characters
per inch. At 10 characters
per inch, the printer's speed
is 270 cps in draft mode
and 90 cps in near-letter-
quality mode.

The $1595 printer has an
LCD panel on the front for
entering and storing printer
setup commands. You can
store four combinations of
command sets and change
them at any time.

The 136-column printer
comes with serial and
parallel interfaces and an
8K-byte buffer. Five type-
faces are standard. The
printer is compatible with
software that works with the
Epson LQ-800, LQ-1000, and
LQ-1500. Contact Epson
America Inc., 2780 Lomita
Blvd., Torrance. CA 90505,

(800) 421-5426; in California,
(213) 539-9140.
Inquiry 575.

C Itoh's Prowriter C-715
e Reliant, a 24-pin dot-
matrix printer, prints at 300
cps in draft mode and 100
cps in near-letter-quality
mode. The Reliant also of-
fers seven-color printing and
credit-card-size plug-in per-
sonality cards.

The printer, which sells for
$1295, comes with a serial
and parallel interface and a
32K-byte buffer. The plug-in
cards, which cost $49.95
each, emulate the Epson
[.Q-1000, IBM Proprinter XL,
Toshiba P351, and Diablo
630 printers; the Epson card
is standard. The printer also
provides a hex-dump mode
for debugging that prints
hexadecimal and ASCII char-
acters of each byte the
printer receives. Contact
C. Itoh Digital Products Inc,
19750 South Vermont Ave,,
Suite 220, Torrance, CA
90502, (213) 327-2110.
Inquiry 576.

Test Dynamic RAMs '

dynamic RAM tester
from Bugtrap Instru-
mentation is capable of
testing a variety of dynamic
RAMSs, including 16K, 64K,
128K, 256K, 1 megabit, and
others. The unit tests the
DRAM using data patterns
loaded into and read from
all cells. Access time can be
selected from a range of
100 to 300 nanoseconds; a
refresh test is also available.
The unit can test a DRAM
with a single test sequence
or a series of test cycles for
identifying intermittent or
thermal failures. The Model
8000 Dynamic RAM Tester
sells for $1495. Contact
Bugtrap Instrumentation,
1209 Alderwood Ave.,
Sunnyvale, CA 94089, (408)
734-1118.
Inquiry 577.
{continued)
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Clipper is the fastest dBase III and
~ dBase 111 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.

o Clipper compiled programs
run 2 to 20 times faster.

o No royalties...no runtime fees.

included with programs.

~ wvariables.

~ o Call C and Assembly programs.
- ® Complete debugging facilities.
. ® Multiple file relationships.

Clipper-
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® Source code security.

¢ User defined functions.

* Arrays.

* Simple menu commands.

e Context sensitive help can be

® More fields; more memory

e [BM PC, XT, AT, 3270
compatible™

o Multi-user capability.
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CLIPPER. THE dBASE COMPILER
A WINNING PERFORMANCE EVERY TIME.

||||lN

Nantucket

Nantucket Corporation

5995 South Sepulveda Boulevard
Culver City, California 90230

(213) 390-7923 LOOK FOR C?LIPPERTM

Outside California call toll-free:

1-800-251-8438 A .t
dBase, dBase 111, and dBase Ll Plus arc fkadenfaik$ u um
~ of Ashton-Tate, Inc. I I

IBM PC, XT, AT, and 3270 are trademarks
of International Business Machines Corporation.

Clipper and Nantucket are trademarks
of Nantucket Corporation.

IT MAKES NETWORKING EASY.



Lotus HAL Lets You Do More With
(And Get More From)
1-2-3 Than Ever Before.

Lotus HAL™ is a memory resident compan-
ion product for Lotus 1-2-3® that enhances
the full range of 1-2-3's capabilities—and
adds new ones.

It increases 1-2-3’s power and flexibility,
so you can work more efficiently and become
more productive than ever before.

Benefits For All
1-2-3 Users

Lotus HAL works by giving you easier
access toall of 1-2-3's numerous capabilities.
And it's extremely useful for 1-2-3 users of
alllevels.

Ifyou're new to 1-2-3, Lotus HAL will let
you use it with greater confidence and speed.

Ifyou’re familiar with 1-2-3, Lotus HAL will
make it easier for you to access additional
power and capabilities.

Andifyou're an advanced 1-2-3 user,

Lotus HAL will show you new features and
functions that will add extra flexibility to the
power of 1-2-3 you've already tapped.

How doesLotusHALdoallthis—forallusers?

Easier

Commands

LotusHALmakes executing 1-2-3 procedures
even easier than before. Because it accepts
phraseslike ‘‘total sales,” *‘graph Jan to Mar,”’
or “‘copy thisto A10,"” etc. In fact, Lotus HALs
vocabulary includes English words and
phrases. So you can customize a command
dictionary of your own—with the words and
operations you're most used to and most
comfortable using.

Since Lotus HAL makes 1-2-3 more access-
ible for all users, you'll learn more—in less
time—about all the capabilities of 1-2-3.

For instance, if you're presently using only
the spreadsheet, Lotus HAL will show you
how to create graphs and do database func-
tions—far more simply than ever before.

Time-Saving Shortcuts,
Easy-To-Create Macros

With Lotus HAL, you'll take shortcuts and
accomplish multi-step tasks quickly and
easily. So you'll greatly reduce errors—and
save time.

And, with a simple ‘‘undo’’ command,
Lotus HAL even lets you recover from errors
you've already made. Soif you're a novice
user, you'll learn faster and with greater
confidence. And if you're an experienced
user, you can experiment more freely and do
“‘whatifs”’ —without fear of having a mistake
destroy hours of work.

Lotus HAL also makes developing macros
simpler than ever—so simple, in fact, that
even novice users can create 1-2-3 macros
with Lotus HAL. And nomafter how familiar
with 1-2-3 you are, you'll benefit from being
able to write and test macros to make sure
they do whatyou had in mind.

New Power

Lotus HAL will let you take 1-2-3 as far as
you need. And if you've been taking it far
already, Lotus HAL offers you new commands
that will further enhance your productivity.

For example, Lotus HAL lets you replace
items anywhere in the worksheet (even
within formulas), and create a dynamic link
between cells in multiple worksheets. It also
lets you audit your worksheet—so you can
find mistakes without having to review the
entire sheet “‘manually.”’

Best of all, while Lotus HAL greatly
enhances 1-2-3's commands, it doesn’t
change either 1-2-3 or the worksheet. It’s
always available, but it never gets in your
way. And you can share data as freely when
you're using Lotus HAL as you did when you
were using 1-2-3 alone.

In fact, you can do everything you've ever
done with 1-2-3 even better. .. plus a great
deal more.

And since Lotus HAL is part of the 1-2-3
system—and the Lotus family —you get an
unparalleled commitment to customer serv-
ice and support that will keep you up
and running.

© 1986 Lotus Development Corporation,

Lotus and 1-2-3 are registered trademarks of Lotus Development Corpora-
tion. LotusHAL and 1-2-3Companion are trademarks of Lotus Develop-
ment Corporation.

Lotus HAL s distinguished from HAL which is a trademark of Qantel for its
Hotel and Leisure software,

System Requirements.

Lotus HAL requires 1-2-3 Release 1 A. Release 2 or Release 2.01 for personal
computers from [BM; COMPAQ, and AT&T, plus 1-2-3 Certified Compati-
bles; DOS 2.0 or higher, Please refer to your 1-2-3package or 1-2-3
documentation for appropriate hardware configurations and DOS
requirements or consuit your dealer.

Lotus HAL resides in memory with 1-2-3and operates with it; a minimum
system configuration of 512K is required.

*Lotus HAL does not operate with 1-2-3 for the IBM PCjr (ROM versiony;
IBM PC Convertible or Release 1A for the IBM 3270 PC. E




Try Lotus HAL
Without Obligation
For 30 Days.

Foralimited time¥ when you purchase
Lotus HAL for only $150, you'll get a 30 day
money back guarantee from Lotus.

It’s an unconditional guarantee that will
allow you to put Lotus HAL through its paces
on your own work—and see how it can make
youmore productive.

If, for any reason at all, you're not satisfied
with the performance of Lotus HAL, simply
send your Lotus HAL package back to Lotus.
We'll send you a full refund. No questions
asked.

It's a totally risk-free way to try one of the
most remarkable productivity tools available
" today for 1-2-3users.

Butorder today. Because there are two
million 1-2-3 users who are going tobe as
impressed with Lotus HAL as you are. And
quantities are limited.

To get Lotus HAL, visit your local autho-
rized Lotus dealer, or just complete the cou-
pon below, enclose it with your check, money
order or credit card information and mail it to
the address provided.

Or, for even faster service, order Lotus HAL
(Product No. YD-1377), by calling Lotus, toll

free.2b 1 800-345-1043.
Lotus HAL

A J -2-8 Companion™ that makes 1-2- Bamore
powerful and accessible productivity lool.

Comple e and return to: Lotus Development

Corporation, 90 Annex, Atlanta, Georgia, !

30390-0370 or call - 800-345-1043.

[ Yes.l'd like to try Lotus HAL for 30 days: ‘

without obligation. (YD-1377)

[0 Pleasesend more information about i
LotusHAL. (YD-1385) |

Sendme

unit(s)of HAL @ $150each
RIS o e ey
FIOVABRIEN Nl o e e IR o LE s i,

O3 I've enclosed my check or money order made
payable to: Lotus Development Corporamon

|
|
|
Pleasechargemy: [ VISA [ MasterCard )
|
|
==
\

Lotus HAL

catol L L 1 [ |1 5T o

Expiration Date. -

i sy Sa matn 1ab3 o st
oy nimd!r*rdx.vu,

Signature.

Name.

Company.
Address.
City. State. Zip.

’H‘lophone( )

*Offer expires February 28, 1987.

**Residents of the following states apply applicable sales tax: CA, DE,
FL,GA, MA, MD, Mi, MN, MO, NJ, NY, OH, TX, VA, WA. Offer good in
U.S.A. and Canadaonly. In Canadamake payment by credit card or
International Postal Money Order. CODs and purchase orders will not
be accepted.
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WHAT'S NEW

ADD-INS

PC Convertible
Modem

egahertz has intro-

duced a Hayes-com-
patible modem for use with
the IBM PC Convertible.
Built to the same physical
specifications as IBM's
modem, the EasyTalk 1200
operates at 300/1200 bps. It
comes with two phone jack
connectors and features a
low power requirement {250
milliwatts when operating)
as well as a utility that can
turn the modem off to pre-
vent draining the computer's
battery.

The modem is capable of
full- and half-duplex com-
munication, has auto-answer
and auto-dial capabilities,
supports rotary and pulse
dialing, and is compatible
with Bell 103 and 212A and
CCITT V.22 standards. With-
out software, the modem
sells for $400; with a full-
function communications
program, the cost is $450.
For more information, con-
tact Megahertz Corp., 2681
Parleys Way, Suite 2-102, Salt
Lake City, UT 84109, {800)
338-8726; in Utah, (801)
485-8857.

Inquiry 578.

Up to 54 Megabytes
on a 3'2-inch
Hard Disk

odime announced the

RO 3000 Series of 3%-
inch hard disk drives that
provide 45.4 or 54.5
megabytes (unformatted) of
storage capacity. The drives
use a voice-coil actuator and
offer an average access time
of 28 milliseconds. Their
power consumption is 11
wartts.

The company says that the
drives can be used with
most controllers and multi-
ple drives can be daisy-
chained from a single con-
troller. The single-unit OEM
price for the 45-megabyte

drive is $895; for the
55-megabyte drive, $995.
Contact Rodime, 901 Broken
Sound Parkway NW, Boca
Raton, FL 33431, (305)
994-6200.

Inquiry 579.

Extra Memory
for Apple IIGS

range Micro's RamPak

4GS memory board for
the Apple IIGS provides
512K bytes of RAM that can
be expanded to 4 mega-
bytes in 256K-byte in-
crements. The board's
memory is automatically
configured, and its diag-
nostics utility can detect
RAM problems.

Also bundled with the
board are utilities for RAM
caching and dynamic alloca-
tion of memory. With 512K
bytes of RAM, the board
costs $259. For more infor-
mation, contact Orange
Micro Inc., 1400 North
Lakeview Ave., Anaheim, CA
92807, (714) 779-2772.
Inquiry 580.

wo memory boards for

the Apple lIGS are
available from Applied
Engineering. The GS-RAM
offers up to 1.5 megabytes
on one card; an optional
piggyback card, expandable
to 2 megabytes, brings the
total to 3.5 megabytes. The
GS-RAM Plus card can be
expanded to 6 megabytes,
With an optional piggyback
board, a total of 8 mega-
bytes is available.

The GS-RAM with 256K
bytes of RAM is priced at
$169; with 512K, $219; with
I megabyte, $299; and with
1.5 megabytes, $379. With |
megabyte of RAM, the GS-
RAM Plus costs $599. For
more information, contact
Applied Engineering, PO.
Box 798, Carrollton, TX
75006, (214) 241-6060.
Inquiry 581.

ST's RamStakPlus board

provides up to | mega-
byte of memory for the
Apple 1IGS. The board plugs
into the 1IGS’s extended
memory slot and uses the
computer's built-in RAM disk
capability. The board costs
$129. For more information,
contact AST Research Inc.,
2121 Alton Ave., Irvine, CA
92714, (714) 553-0340.
Inquiry 582.

Hi-Res Graphics
Controller

M odgraph has an-
nounced the Prism
high-resolution graphics con-
troller. The board offers a
resolution of 1024 by 780
pixels with a choice of 16
colors from a palette of
4096. It supports 16 gray
levels for monochrome
graphics.

The board's NEC 7220
chip provides primitives for
lines, arcs, circles, and rec-
tangles, as well as hardware
zoom and pan functions. It
features a drawing speed of
1 million pixels per second
and dual-ported 4-megabit
memory. An RS-232C port is
standard, as is an RS-343A
RGB video output that's
jumper selectable for a
variety of displays.

The Prism (Model 3152}
sells for $1695. Contact
Modgraph Inc., 56 Winthrop
St., Concord, MA 01742,
(617) 371-2000.

Inquiry 583.

Plug-in Adapter
for Serial Printers

he Missing Link, a

serial adapter board
enables you to connect
serial printers to an IBM PC
or compatible without using
a serial port. The board oc-
cupies a short slot in the
computer and is addressed
as a parallel printer (LPTI,
LPT2, or LPT3). Because the
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computer addresses the
board as a printer device.
there’s no need for mode
commands for initializing
COMI or COM2 and re-
directing printer output. The
adapter will work with any
software, the company says,
and any RS-232C printer
using the XON/XOFF or
ETX/ACK protocols.

The $189.95 board con-
nects to the printer with an
existing printer cable or a
modem cable. It has a stan-
dard RS-232C connector; ac-
cording to the company, no
pin swapping is necessary.
Contact Henson Scientific
Inc, 870 Seventh Ave., 27th
Floor, New York, NY 10019,
{212) 245-4180.

Inquiry 584.

Memory for
Laser Printers

he JLaser Plus from Tall
Tree Systems combines
2 megabytes of RAM with
an interface to laser printers
based on a Canon engine
and the Canon [X-12 scan-
ner. The company says the
board triples the speed at
which a page is scanned.
can increase printing speed
by as much as 50 times, and
provides a full-page resolu-
tion of 300 dots per inch.
Available in versions for
the IBM PC XT and AT, the
unit stores images in
memory that conforms to
the Lotus/Intel/Microsoft
standard. The memory can
function as conventional
memory, expanded memory,
extended memory in AT, Qr
as a RAM disk or print
spooler. The XT and AT ver-
sions are priced at $599
and $699, respectively. Con-
tact Tall Tree Systems, 1120
San Antonio Rd., Palo Alto,
CA 94303, (415) 964-1980.
Inquiry 585.
(continued)
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FONTASY ART FOLDERS..

Each folder contains about 100 professionally
drawn pictures, converted by camera to
computer images and ready for use with
FONTASY VERSION 2. Now available in six popular

categories: Holiday: Sports—Recreation-Music: Attention-Getters;
Animals-and-Plants; Home-and-Office. $2995 per disk. o

i

4 ‘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, youneed 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

e A
for free print samples Inquiry 284

Fontasy printéd all of these,

Equipment Needed

IBM-PC, XT, AT, or true compatible {Compagq, etc.) with
IBM or Hercules graphics adapter and graphics monltor.
256K memory needed for partial pages, 448-640K
recommended for full 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.Itoh 8510, 1550, 1570, Prowriter-dr;

H-P LaserJet, LaserJet-Plus, Thinkdet; Microline:
92.293 (native or IBM-compatlible); Gemini
10X, 15X; Radio Shack DMP 105-430, 2100;
Toshiba 351, 1340-135]; Star; and most

IBM / Epson-compatible printers.

iih |

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.

195

Includes 28 Fonts

6 & 60 small pictures

(818) 765-4444

1

DT FONTASY $69.95
PROSOT e To
7248 Bellaire Ave., Box 560 Shipping
No. Hollywood, CA 91603-0560 Total
Name Company
Address Telephone
City, State, ZIP
Visa/MC Exp. Date

Computer . Memory Printer
Terms: M/C, Visa, checks. Please add $3.00 shipping and handling in U.S. or
Canada, $15.00 overseas, $2.00 for C.0.D,, and sales tax in Calif.
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WHAT'S NEW

SOFTWARE ® PROGRAMMING LANGUAGES AND AlDS

Help Screen Utility

C reate context-sensitive
on-line help screens
with SoftScreen/Help. A
screen processor enables
you to draw help screens
without programming; a
screen linker ties the help
screens together so that
users can select additional
help topics at run time; and
a run-time manager enables
you to integrate the help
system with the application
program.

SoftScreen/Help runs on
IBM PCs and compatibles
with MS-DOS or PC-DOS 2.0
or higher. The program sells
for $195. For more informa-
tion, contact Dialectic Sys-
tems, 1930 East Marlton
Pike, Cherry Hill, NJ 08003-
2148, (609) 424-0140.
Inquiry 586.

Researcher’s Expert
System

XPERtIMENTAL DESIGN

is an expert system that
determines the statistical
requirements of projects and
suggests the most appropri-

SOFT

DIRECT CONNECTION

Using a Null Hoden Cable, 2 PCs nay
be directly conngcted at 9680 bps,

REMOTE CONNECTION

Renote 1inks up
to 2498 hps are l
connon. i

9
i
!
|
fe

i
HODEM 3
o= Telephone Lines

SoftScreen/Help, a utility for creating help screens.

ate of 13 experimental
designs.

The program costs $295
and is written in Turbo
Pascal. It runs on IBM PCs,
XTs, ATs, and compatibles
with 256K bytes of RAM
and MS-DOS or PC-DOS 2.1
or higher. For more informa-
tion, contact Statistical Pro-
grams, 9941 Rowlett, Suite
6, Houston, TX 77075, (713)
947-1551.

Inquiry 587.

C++ for
MS-DOS Systems

ifeboat Associates intro-

duced Advantage C++,
a software development tool
that enables you to design
your own data types using
object-oriented programming
methods. Versions of Advan-
tage C++ are available for
use with Lattice and
Microsoft C compilers and
cost $495.

For more information, con-
tact Lifeboat Associates Inc,
55 South Broadway, Tarry-
town, NY 10591, (914)
332-1875.

Inquiry 588.

Windows Library
for C

D ataWindows, a window
and data-entry library
for C programmers, was an-
nounced by Greenleaf Soft-
ware. It offers overlaid win-
dows with screen manage-
ment, program simplicity,
transaction-oriented data
entry, and device indepen-
dence. According to Green-
leaf, you can write to any
window whether it is show-
ing on the screen or not.
DataWindows supports many
popular C compilers and
sells for $225. The source
code is also available for
DataWindows in C or
assembly language and
costs an additional $225.
Contact Greenleaf Soft-
ware, 1411 LeMay Dr., Suite
101, Carrollton, TX 75007
(214) 631-0811.
Inquiry 589.

WARE ¢ SCIENTIFIC AND ENGINEERING

Graphics and
Mathematical Toolbox

Math Toolbox enables
you to use graphics
and mathematical tools for
engineering and scientific
applications on your IBM
PC. XT or AT. Matrix operas
tions, complex arithmetic,
and vector operations in
cartesian, polar, cylindrical,
and spherical coordinates
are included. You can also
create two-dimensional
screen and printer graphics
and histograms of numerical
data. And you can store
custom-plotting parameters

in template files.

Math Toolbox costs $249
and requires 256K bytes of
RAM, one 360K floppy disk
drive, a Color Graphics
Adapter, and PC-DOS or
MS-DOS 2.0 or higher. For
more information, contact
Alpha Applied Research,
2355 Mclean Blvd., Eugene,
OR 97405, (503) 485-6841.
Inquiry 590.

Site Planning
and Landscape Design

ANDCADD is a set of
three programs that
make use of AutoCAD 2.18
and- 2.5 for producing site

plans, cost estimates, and ir:
rigation designs.

The program includes a
library of symbols and site
amenities and lets you view
your plans in three dimen-
sions, from any viewpoint.
Each drawing is linked to a
database that estimates
costs at each phase of
design. A zoom feature
enables you to view any
part of the drawing in detail,
and you can input changes
through a mouse or digi-
tizer. Hard copy is output
through a pen plotter.
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The three programs in-
clude Site Planning and
Landscape Design ($595),
Cost Estimating ($395). and
Irrigation Design ($395). You
can purchase the three
packages as a whole for
$1095. To run LANDCADD
you need an MS-DOS sys-
tem with 640K bytes of
RAM, a math coprocessor, a
hard disk drive, a digitizing
tablet, and a high-resolution
graphics adapter and
monitor.

For more information, con-
tact LANDCADD Inc., 10418
East Tanglewood Rd., Frank-
town, CO 80116, (303)
688-8160.

Inquiry 591.




(Give Your Business
A Merry Christmas
and Have a

Happy New Year!

19 87 will be a very good
year when you

streamline your business with
Dac-Easy Accounting. Now is
the perfect time to give your
business the gift it deserves
and start the New Year right.
Don’t put off any longer the
advantages of computerized
accounting. At $69.95, Dac-
Easy Accounting is a superb
value even Scrooge would love.

We've combined seven full-
featured accounting modules in
a single package including
General Ledger, Accounts
Pavable, Accounts Receivable,
Inventory, Purchasing, Billing
and Forecasting. This is the
software that the readers of PC
World have voted as their
favorite accounting package in
the 1986 World Class Awards.
Dac-Easy Accounting received
more than five times as many
votes as the second place
finisher BPI — costing
thousands of dollars more.

VALUE

Price plus tremendous
performance means value, and
the experts agree. Infollorld
has recognized Dac-Easy
Accounting as 1985's “BEST
SOFTWARE VALUE.”

No other accounting package
can match the explosive
consumer base or the
unanimons acclaim from
industry experts. Dac-Easy
Accounting is the perfect
choice for your first accounting
system or for upgrading from a
single module system. Either
way compare, and you will join
over 150,000 people who are
already having a happy

New Year!

PERFORMANCE

Accurate information when you
need it is what performance is
all about. Fast, flexible reports

(}AHoliday Savings
of Over 40%

Give your business
something it really
needs this Christmas.
Once you have
automated your
complete accounting
and payroll process with
the Dac-Easy Bonus

after year.

Pack, you will always have the information you need at
your fingertips. Just think, instant access to General
Ledger, Accounts Payable, Accounts Receivable,
Inventory, Purchasing, Biiling, Forecasting, and
Payroll. This is one gift that will keep on giving year

Dac-Easy Bonus Pack includes five great software
packages for a low $149.95. That means a savings of
over 8130. You receive Dac-Easy Accounting, Dac-Easy
Payroll, Dac-Easy Accounting Tutor, and Dac-Easy
Payroll Tutor. Also included is Pop-Up DeskSct Plus, a
#129.95 retail value, selected Editor’s Choice in a
recent PC Magazine review on desktop programs. Don’t
delay. Order our Bonus Pack today and get the
f& accounting system everyone is talking about!
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give you what you need to know
to manage cash-flow, turn
inventory and increase profits.
Dac-Easy Accounting’s scven
modules work together
perfectly. Enter data oncc and
it’s posted to the other modules
automatically. Most modules
can also be used stand-alone.

No matter what type of
business you have, Dac-Fasy
Accounting can make 1987 a
better vear. It offers the rare
ability to handle either service
or product-oriented companies
without sacrifticing fcatures.
Dac-Easy Payroll for 1987 is
here just in time to help you get
a handle on the new tax laws.
Dac-Easy Payroll is the fastest
selling payvroll package on the
market. It not only processes
your payroll, but helps you with

personnel functions as well.
Dac-Easy Payroll automatically
calculates payroll taxes for all
50 states, prints checks, W-2's,
and allows vou to review your
departmental payroll taxes
hundreds of different ways.
Priced at only $49.95, itis
another example of the price/
performance value of the
Dac-Easy Series.

Find out for yourself why
Dac-Easy Accounting is the
fastest selling accounting pack-
age in history. Call us today!
Mininuun hardware requirements
All Dac-Easy products run on IBM or
other compatibles. 2561 memory, two
disk drives, MS-DOS, PC-DOS 2.0 or

later, 182-colummn printer in compressed
muxle, color or monochronic monitor.

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

Inquiry 98

PC WORLD ¥

WORLD
CLASS

TO ORDER
CALL TOLL FREE

1-800-992-7779

IN TEXAS CALL
1-214-458-0038

or mail the
order form below.

! Mail to:

5 dac software, inc
4801 Spring Valley Rd.

! Bldg. 110-B

W Dallas, TX 75244

YCS, please rush me

the following Dac
products:
Product Qty. Price Total
Dac-Easy Bonus Pack . 149.95
I Dac-Easy Accounting . 69.95
Dac-Easy Payroll e A QIOS P
Dac Accounting Tutor — 19.95
y Dac Payroll Tutor 19195 B
Add Shipping Charge 7.50

Texas Residents

Add Sales Tax (618%)

After 12/31/86 Add Sales Tax (7V4)
! TOTAL
i OCheck [ Money Order
| O AMEX [ VISA [0 MASTERCARD
Account #.
Expires
Signature
Name
Company —
Address - LS.
City
St Zip
Phone
Computer Brand
Type of Business
No. of Employees —
30 Day Money-Back Guarantee
Dac Software offers an uncondi-
tional guarantee on all Dac-Easy
products (less shipping charges).
, There is a 310 restocking fee if
the disk seal is broken. This
guarantee is available on all
products bought directly from
Dac Software.

#830




WHAT'S NEW

SOPTWARE ¢ SCIENTAFIC AND ENGINEERING

Printed Circuit
Board Design

ango-PCB is a $495 IBM

PC program that en-
bles you to design printed
circuit boards up to 32 by
19 inches. Expanding and
contracting the layout allows
you to place components
precisely. Five zoom levels
are available from 1.6 by
0.95 inches, expandable to
the full 32- by 19-inch work-
space capacity.

You have a choice of nine
grid sizes for placement of
component shapes such as
DB-25 connectors and edge
connectors with odd spac-
ings. It also offers an eight-
layer capability, including
power and ground planes,
plus text and component
overlay. You can create
precise microstrip designs
with an area-fill command. A
library of common com-
ponents is supplied, and
you can add to it by creat-
ing your own entries for

R N S i
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Tango-PCB, a program for designing printed circuit boards.

specialized components. In
the Enhanced Graphics
Adapter 640- by 350-pixel
mode, 16 colors are sup-
ported. Four colors are sup-
ported in the Color Graphics
Adapter 320 by 200 mode.
The program runs on IBM,
PCs and compatibles with
256K bytes of RAM and MS-

DQOS or PC-DOS 2.0 or
higher. A CGA or EGA with
an RGB monitor is also
required.

Contact Accel Technologies
Inc., 7358 Trade St., San
Diego, CA 92121, (800)
433-7801; in California, (800)
433-7802 or (619) 695-2000.
Inquiry 592.

Computer-aided
Testing

Acomputer—aided test
program that calibrates,
measures, and manages vec-
tor network analyzer data
was announced by EEsof.
ANACAT has a built-in data-
base, DOS interface, full-

screen editor, and color
graphics capability.

The database stores and
manipulates data retrieved
from the network analyzer,
and you can use it to store
any number of S-parameter
measurements, according to
EEsof. The database
manager enables you to
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ANACAT handles network analyzer data.

create, delete, and revise
test data, and you can pre-
sent the data in graphs and
tables. The database files
are also compatible with
spreadsheet and database
programs.

ANACAT runs on IBM PCs,
XTs, ATs, and compatibles
and is priced between
$5000 and $7500. For more
information, contact EEsof
Inc., 31194 La Baya Dr.,
Westlake Village, CA 91362,
(818) 991-7530.

Inquiry 593.

Graphics
and Statistics

ou can use Engineering

Tool Kit to record nu-
merical engineering data
and translate it into graphic
forms and statistical analysis
reports. You can generate
scatter plots, trend charts,
and histograms. The.pro-

gram includes a polynomial-
regression routine for
graphics and statistics for
first- to fifth-order poly-
nomials.

Engineering Tool Kit runs
on IBM PCs, XTs, ATs, and
compatibles and requires a
graphics card and two flop-
py disk drives or a hard disk
drive. The IBM version sells
for $129. A version for the
Apple 1l family sells for $59,
and the 512K Macintosh and
the Macintosh Plus version
sells for $99.

For more information, con-
tact SofWare Tools, PO. Box
8751, Boise, 1D 83707, (208)
343-1437.

Inquiry 594.

Design Tool for
Electrical and Control
Engineers

sing control theory,

SASP aids in the
analysis of feedback control
systems for circuit design,
digital filter design, servo
design, and aerospace auto:
pilot design.

SASP. which stands for
Stability Analysis and
Simulation Program, runs on
IBM PCs and compatibles
with 512K bytes of RAM
(640K for high resolution),
MS-DOS or PC-DOS 3.1 or
higher, a hard disk drive, a
math coprocessor, and a
graphics board. The pro-
gram works in S-plane, Z-
plane, and W-plane plots

-and can convert transfer

functions from one form to
another. it enables you to
draw a variety of plots, and
you can enter transfer func-
tions in polynomial or
polefzero format.

SASP sells for $750. For
more information, contact
Lewis Engineering Software
21722 Roscoe Blvd., #24,
Canoga Park, CA 91304.
(818) 883-2786.

Inquiry 595.
(continued)
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“ Multi-user versions
for LANs and Xenix.

When 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. Btrieve is also
available for Xenix and multitasking
operating systems such as MultiLink
Advanced, Microsoft Windows
and IBM Topuview.

Help is just /
a pho’:w call / ‘
away. Need
technical support?
Youve got it!
Btrieve users
receive 30 days of
unlimited phone
support at no
charge. This
“Direct Connect”
policy is renewable
for a full year at
low cost. And try
SoftCraft’s free
bulletin board for
technical tips,
seven days a week.

& & 4
S8l s s

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

Btrieve.

@

The

Programmet’s
Choice.

Whether 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, you 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.

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

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

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

Inquiry 325

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 Xtrieve™ to your
Btrieve applications for a fully-

relational DBMS. Xtrieve's menu-
driven interface lets you look up
information easily—without
programming. Add our report
writer option to produce custom ]
reports and forms. |

Interfaces to C,

BASIC, Pascal,
COBOL. Don't waste time
learning a proprietary
language! With Btrieve
you can use the language
you know best—and
immediately begin
programming the right
way. Over 15 language
interfaces
are available,

Fault tolerant.
Btrieve insures
ac against database |
disasters. Two levels
. Of fault tolerance
¥ euarantee data integ-
| rity during accidents
or power failures—
no extra program-
ming required.




WHAT'S NEW

SOFTWARE e BUSINESS AND OTHER

Desktop Publishing
on the Mac

etraPage and The Laser

Quill are Macintosh
desktop publishing pro-
grams with word-processing
capabilities.

LetraPage features a tool-
box with 12 mouse-driven
icons that enable you to
edit text and create page
layouts on screen. Automatic
hyphenation, line and depth
justification, and a library of
137 kerned letter pairs are
offered. You can import files
from other Macintosh pro-
grams to LetraPage. Docu-
ments created can be up to
1024 pages in length in 20
page sizes, with as many as
48 columns.

LetraPage sells for $599.
For more information, con-
tact Letraset USA, 40 Eisen-
hower Dr.,, Paramus, N]
07653, (201) 845-6100.
Inquiry 596.

he Laser Quill offers

seven levels of super>
scripts and subscripts,
headers and footers, win-
dowing, and search and
replace capability. You can
output documents to digital
typesetting computers that
support PostScript or to the
Imagewriter, LaserWriter, or
other printers.

The Laser Quill enables
you to create documents of
up to 698 pages. The pro-
gram sells for $199. For
more information, contact
Firebird Licensees Inc., 71
North Franklin Turnpike,
Waldwick, NJ 07463, (201
444-5700.

Inquiry 597.

Communications
for the 128

terminal software

package for the Com-
modore 128 was announced
by Abacus. SpeedTerm 128
performs VT52 terminal
emulation and works with

most of the low-cost
modems for the 128, ac-
cording to Abacus.
SpeedTerm costs $39.95
and includes more than 30
commands. The program
supports the XMODEM and
Punter file transfer protocols
and manages a 45K-byte
capture buffer. For more in-
formation, contact Abacus
Software, PO. Box 7211,
Grand Rapids, Ml 49510,
(616) 241-5510.
Inquiry 598.

Screen Reading for
the Visually Impaired

omputer Aids intro-
duced Screen-Talk

Pro, a program that uses
macros to add audio capa-
bility to your applications
programs. To run the pro-
gram you need an [BM PC
or compatible with at least
128K bytes of RAM and a
voice synthesizer.

Screenalk Pro comes with
ProKey for macro process-
ing. Other features include
the ability to recognize
monochrome and color
video attributes and a Find
command that locates video
attributes and other strings
of characters on the screen.
The program also lets you
review text by word, letter,
Or screen, or you can create
up to 10 windows for review.

ScreenTalk Pro costs $395.
For more information, con-
tact Computer Aids Corp.,
124 West Washington, Lower
Arcade, Fort Wayne, IN

46802, (800) 647-8255.
Inquiry 599.

Thinking Cap Outlines
on a Commodore

ou can create outlines

for reports, speeches,
resumes, or memos with
Thinking Cap. The program
sells for $49.95 and handles
up to seven levels of infor-
mation, with 16 subtopics
within each level. Once
you've established the levels,
you can enter details ran-
domly under the appropri-
ate headings. and the pro-
gram creates the numbering
format for an outline up to
six pages long. You have a
choice of formats, including
roman numerals, prose,
technical, or numeric. You
can also use underlining or
boldface. The program has
templates for five outlines.

Thinking Cap runs on a

Commodore 64 or 128 with
a printer. For more informa-
tion, contact Brgderbund
Software Inc., 17 Paul Dr.,
San Rafael, CA 94903-2101,
(415} 479-1700.
Inquiry 600.

PC-toVAX
Communications

olygon announced poly-
A~ STAR, PC-toVAX com-
munication software. The
program emulates Digital
Equipment Corp’s text ter-
minals. It has seamless file
transfer capabilities, pop-up

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 matich our readers interests? and (6)
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 to be considered for publication (at no charge), send full infor-
mation about it, including its price and an address and telephone number
where a reader can get further information, to New Products Editor, BYTE,
One Phoenix Mill Lane, Peterborough, NH 03458.
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window menus, hot-key
switching, international
keyboard support, and
enhanced remote-control
features. The program sup-
ports modems and has a
user-programmable com-
munication language. The
phone book feature enables
you to automatically dial,
connect, and log on.

The program runs on IBM
PCs, XTs, AT5, and com-
patibles with at least 512K
bytes of RAM and PC-DOS
or MS-DOS 2.0 or higher.
Poly-STAR prices start at
$200. For more information,
contact Polygon Associates
Inc., 1024 Executive
Parkway, St. Louis, MO
63141, (314) 576-7709.
Inquiry 601.

Term Paper Writer

P ersonal Choice Software
announced Term Paper
Writer. The program includes
The Notetaker, The Outliner
The Writer, and The Foot-
noter and Bibliography
Compiler.

The Notetaker is an elec-
tronic card file that enables
you to collect information
by source and by topic. The
Outliner lets you organize
lists of ideas into topical
groups or a formal outline.
The Writer is a word pro-
cessor that includes margin-
setting, line-spacing, and
page-break functions. It also
allows you to specify styles
such as boldface, underlin-
ing, and centering. The Foot-
noter and Bibliography Com-
piler will insert footnotes on
appropriate pages and com-
pile information for the
bibliography from The Note-
taker.

Term Paper Writer runs on
IBM PCs and Apple ils and
sells for $59.95. For more
information, contact Per-
sonal Choice Software, PO.
Box 7286, Mountain View,
CA 94039, (415) 960-0410.
Inquiry 602.




A Computer W
...the Advance:

e . SR P BPIRRERC TS e

Everything You Ever Wanted in Testimonials:
an IBM AT Compatible System, if compatibllity. aesthetic design and
Including Price. price are key considerations in your
computer selection decision, you will be
delighted with the Advanced 286 ..."

— Steve Zelencik, Vice President
Advanced Micro Devices

The Advanced 286 offers ali the features
of the IBM PC/AT® at a fraction of the
cost. The Advanced 286 is avaiiable for $1395.

“We have evaluated over 35 clones and
compatibles and the Advanced 286
proved superior to all units tested includ-
ing the IBM AT product. The easy mount
disk drive design and providing easy
access to three half height devices
makes upgrading a snap ..."

— Jim Lizzio, President

‘Concept Development Corp.

Add $85.00 for MS-DOS® 3.2 and
$95.00 for GW Basic®.

All systems are FCC Class B/UL approved
and come with Phoenix BIOS assuring you
of far reaching compatibility.

Features:

» 6/8 MHz Software Switchable
« 640K upgraddable fo 1 MB

on board  Floppy Disk
Controller « 1.2 MB Floppy

Disk « Paftented easy mount
mechanism for installing disk
drives and streamer tapes

« On board real time clock

« Runs all major software written
for IBM PC/AT « Phoenix BIOS

o R E R

Everything You Ever Wanted
in AT Compatibie Boards
Including Price.

i 2 MBMulti I/O Card w/Serial

(optional 2nd serial) Parallel,
game ports/OK . ... $179.00

« 3 MBRam-Card/

« |/O Card w/serial,
parallel (optional

Options:

« Up to 4 MB RAM « 20 to 40 MB
Hard Disk « 360K Floppy Disk Drive

« AT Hard Disk Contrafler « RLL Arndgaiiell oo o G

Hard Disk Controller « 3-1/2" o EGA/256K

Floppy Disk » Streamer Tape (Half-Card) . .... $249.00
« EGA

Monitor ... $499.00
« EGA Mouse $119.00

. « Color/Mono-
.- 3 chrome Graphics

- (Carcr s $169.00
™
sz 986

Since 1976 .-
INTERNATIONAL, INC.

1310 E. Edinger Street, Santa Ana, CA 92705
(714) 558-8813 (800) 854-8230

A Computer Work of Art. “Sunrise™... an ariginal computer
graphic masterpiece created by the eminent Dovid Em.

CALL NOW
FOR
DEALER
PRICING

& IBM PC/AT Is a registered trademark of Intamnational Business Machines. Inc. ®GW Basic [s a registered trademark of Microsoft Corporation®
@MS-DOS 32 is a registered trademark of Microsoft Corporation  *  The Advanced 286 is a registered trademark ct ACP International. In¢.
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re:Source— Powerful soft-
ware that will rewrite the rules of
online computing forever.

If you own an IBM PC or com-
patible, now theres a way to turn
The Source *M into a powerful
business productivity tool.

New re:Source software.

Other communications software
only controls your PC’s ability to
respond to an online service.
re:Source telecomputing software
controls both your PC and the
online service itself.

It speeds up file transfers, inte-
grates extensive database informa-
tion and performs multiple tasks

simultaneously by tearing down the
language barriers that separate your
PC from The Source'’s main computer.
The net result: A new definition of
‘user friendly”. A new conceptin
computing power. .

Online, Offline and back
again, in a flash.

re:Source automates frequent
command sequences. It logs on and
off so quickly you can almost begin

.lo measure your connecttime in

seconds instead of minutes. And with
with powertful offline editing features,

. you make fewer mistakes for more

effective control of the connect time
you do use.

You paid alot for your PC. It
shouldn'’t act like a dumb terminal,
re:Source takes a fresh new
approach to the organization and pre-
sentation of The Source’s powerful

information and communication
capabilities. So you can capitalize
on the time and money you’ve spent
developing your PC skills to master
online communications like never
before. Comfortably and
productively. ‘

re:Source gets its power from a
high-level script language that lets
you develop and customize your
own scripts.



lilustration by Brad Holland




A-SK BYTE

Conducted by Steve Ciarcia

FROM TYPEWRITER TO PRINTER
Dear Steve:

I have an Olivetti TES 401 Electronic
Typewriter that | would like to convert in-
to a printer. Do you know of a company
that has the plans or parts that will allow
the typewriter to interface with a com-
puter's serial or parallel port? Also, the
TES 401 has an 8080 microprocessor in
it and the motherboard has an unused
edge connector. | have been unable to ac-
quire a circuit diagram or pin-out informa-
tion for the typewriter. Do you know of a
source for these?

LARRY PAIVA
Colleyville, TX

In the early days of personal com-
puters—a mere ten years or so ago—
there were many conversion kits and in-
structions being sold for a large number
of popular typewriters. Today, | see an
occasional conversion kit for IBM Selec-
trics offered, but little else.

I have been unable to locate a source
for schematics or a conversion kit for the
Olivetti TES 40! typewriter. Many com-
panies deliberately restrict distribution
of parts and circuit diagrams.

Try writing letters to the editors of elec-
tronics magazines such as Modern Elec-
tronics. The publication of such letters
might yield productive responses and
useful information. Some magazines,
such as Electronics Test, have regular col-
umns specifically for the publication of
requests for circuit diagrams and tech-
nical manuals. These magazines, unfor-
tunately, are not usually “‘general circula-
tion” publications, so the best source for
them might be the electronics depart-
ment at a nearby college or university.
You might also try a classified ad in
magazines such as Computer Shopper.

While it is possible to convert some
electric typewriters for use as printers,
they aren’t usually designed for the kind
of high-volume, high-speed work that a
computer generates. Some typewriters
are unlikely to endure such usage for a
long period of time. If your application
involves heavy usage, you should con-
sider getting either a typewriter/printer
designed for such purposes or a letter-
quality or daisy-wheel printer. At the
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prices currently advertised, that ap-
proach might be less expensive than at-
tempting to convert your Olivetti. —Steve

FLOPPY JUMPERS
Dear Steve:

A friend and | are putting together IBM
PC XT clones using Teac 55BV floppy
drives. 1 know how to set up the drive-
select lines and the resistor pack on the
Teacs, but the rest of the jumpers are a
mystery to me. Do you have any sugges-
tions for the proper setup of these
jumpers?

EDpwIN ]. MULLICAN
Gulfport, MS

The jumpers you mention are related
to maintenance and format functions and
are preset at the factory to accommodate
normal applications such as yours.

If you would like to order a service
manual describing these jumpers, along
with other use and maintenance informa-
tion, you can contact Teac Corporation
of America at 7733 Telegraph Rd.
Montebello, CA 90640, (213) 726-0303.
They will give you price and ordering in-
formation. I find it to be a good practice
to have the maintenance manuals for any
drives 1 own, if only for the replacement
parts and servicing information.—Steve

MANAGING WORDSTAR
THROUGH SUBDIRECTORIES
Dear Steve,

After spending far too much time
searching the directory of my hard disk.
| finally sat down and arranged the files
into subdirectories. Word processing is not
the most important task | do, so | copied
WordStar (version 2.1) onto a third-level
directory, Unfortunately, now [ cannot run
the program. Is there a way 1 can run
WordStar within a subdirectory?

CINDY SHELTON
Great Falls, MT

The early versions of WordStar were
not designed to handle directory names
as part of the filename, nor search sub-
directories for overlays. There are, how-
ever, two or three ways you should be
able to run the program from a sub-
directory.

Dick Sawyer, Andy Siska, and Robert Stek.

The simplest i§ to use the CD (change
directory) command to the WordStar
subdirectory to make it the default. You
should then be able to run the program
and save your files in that subdirectory.
The obvious problem with this is that you
don’t have the freedom to put your word-
processing files in other subdirectories.

Alternatively, you could save your files
on a floppy disk in drive A or B.

Another way is to copy the WordStar
program and overlay files into a RAM
disk (say, drive D), switch the C drive
default to the directory where you want
to save your files, and then switch to the
D drive (RAM disk) and load WordStar.
This way you can either configure Word-
Star to look on the C drive for files or
simply change the logged drive to C after
the program loads.

A final method is to change to the
WordStar directory (using CD) and tem-
porarily save your data files to RAM disk
while editing. This is the fastest possible
way to run WordStar but entails some risk
of losing your work due to power failure
or forgetting to copy your work off the
RAM disk before shutting off the com-
puter. | recommend that you use a batch
file to do the directory switching, load the
program, and copy the files back to the
designated directory when you exit
WordStar. For example, assume you have
a directory \ word with a subdirectory

\ WS containing the WordStar program
files and a batch file named WST.BAT. You
(continued)

IN ASK BYTE, Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
clo Steve Ciarcia |
PO. Box 582
Glastonbury, CT 06033
Due to the high volume of inquiries. personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned.
Be sure to include "Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
| Weiner and researchers Eric Albert, Bill Curlew, Ken
Davidson, Jeannette Dojan, Jon Elson. Roger James,
Frank Kuechmann, Dave Lundberg. Edward Nisley,

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED



MICROSOFT LANGUAGES NEWSLETTER Vol. 1, No. 12

News about the Microsoft Language Family

Debugging with Two Monitors Simultaneously Using the Microsoft® CodeView™ Debugger.

The Microsoft CodeView, the revolutionary window-oriented symbolic debugger in Microsoft C
Compiler Version 4.0, is a powerful tool. One of its numerous capabilities is the versatile way it
enables programmers to view their code’s output on the default monitor and video adapter while
debugging on another monitor and video adapter. This is especially helpful for graphical applications.
For example, if you have both a Color Graphics Adapter (CGA) and a Monoc%frome Adapter in the
same system, you might want to set up the CGA as the default adapter. You could then debug a
oraphics program with the graphics display appearing on the graphics monitor and the debugging
display appearing on the monochrome monitor. This feature is evoked by typing:

CV/2 program name

If you only have one graphic adapter and monitor in your system, you may use the screen

swapping (/S) or flipping (/F) options to view your output while debugging with CodeView.

Finding Null Pointer Assignments with Microsoft CodeView.

When a value is assigned to an uninitialized pointer in C, the Microsoft C runtime code displays:

error 2001: Null pointer assignment

This is because it is impossible to tell at runtime that such an operation has occurred (the runtime
routine “__nullcheck( )’ checks the first 54 bytes of the data segment to see if they have been
changed when the program terminates). With Microsoft CodeView, this problem can be easily
discovered. Debug your program with Microsoft CodeView and execute the program up to “main( )"
to set the DS register to the program’s data segment. Now set a tracepoint on the first byte of
the data segment using the command “TPB 0" (the pull-down menu can also be used). Now
execute the program using the “go” command. When the program attempts to use an uninitialized
pointer, thus writing to location 0, Microsoft CodeView Wl]pl halt execution of the program just
after the offending instruction. This operation can be made even faster using debugging hardware
compatible with the Microsoft CodeView debugger.

Debugging Assembly Language Programs with Microsoft CodeView.

Microsoft CodeView has special features for the assembly language programmer. The radix command
allows the user to set the default input and output radix so that assembly language programmers
can use hex numbers just like the popular Microsoft SYMDEB debugger ancFIl)EBUG. To switch
to hex simply type:

nl6

In addition, the assembly and register displays allow viewing of code at the machine level. If
you're debugging Microsoft C code, the assembly display will also show local symbols in the
disassembly listing, so“MOV SI, [BP-4]” might be displayed as “MOV i, [count]” A unique backward-
scroll mechanism allows you to quickly scroll backward through disassembled code.

For more information on the products and features NSk =2
discussed in the Newsletter, Lgtest DOS Vers1qns. |
write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00 |
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. | Microsoft COBOL 2.10
(%6 (1)3)114(});6639 o 5 SR Microsoft FORTRAN 3.31

- . In Washington State and Alaska, :
call (206) 882-8088. In Canada, call (416) 673-7638. ﬁiggﬁ Iﬁz‘;‘g’ Assembler ‘3“3’(1) |
Microsoft, is a registered trademark and CodeView Is a wrademark of Microsoft Corporation. Microsoft Q_U1CkBASIC 2.00

Look for the Microsoft Languages Newsletter every month in this publication.
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also need a path to that directory in the
CONFIG.SYS file, for example, path=c:
\ word \ ws, Assume also that you have
some subdirectories set up in \ word for
saving word-processing files, and that
one of these subdirectories is called
\myword. The batch file would look
something like

cd \ word\ ws
ws
copy d:+.+ c'%1

Now, to start word processing from any
place in the system with the intent of sav-
ing the files in the C:\ myword directory,
simply enter the command WST

\ word \ myword. DOS will find the batch
file and execute the first two commands.
When WordStar loads, it takes control
while it is running. Change the logged
drive to D and do your work.

When you exit to DOS, it will resume
execution of the WST batch file and copy
all files from D: to C:\ word \ myword.
—Steve

CHANGING CHANNELS
Dear Steve:
| have a microcomputer that uses an RF

modulator with either channel 3 or chan=
nel 4 output. Are you aware of any cir-
cuitry or commercial unit that can convert
channel 3 (or 4) into channel 7 (or a higher
VHF channel)?

Although my problem sounds unique (it
has something to do with a foreign TV
system), I think the circuit could help peo-
ple whose RF modulator has only chan-
nel 3 output and who receive annoying TV
broadcast interference.

FAHFU Ho
Wappingers Falls, NY

The only RF modulation modules |
have seen on the market are the type
that provide VHF channels 3 and 4
selectable outputs. | have not seen adja-
cent channel interference when the
modulator was properly installed with an
antenna switch. The output signal level
from the modulator is usually higher than
the signal received by the television set
from a broadcast station when no anten-
na is connected; the RF modulator’s
signal wins out.

If you are receiving interference from
an adjacent VHF broadcast station, |
would suggest shielding your modulator

ahd antenna switch in a metal enclosure
that is grounded to the television chassis
or a common electrical ground point. In
some instances, changing the position of
the television receiver will eliminate in-
terference problems.

If you want to experiment with the
modulator, you have to raise the carrier
frequency in the modulator to that of
channel 7. Channel 2 has a video fre-
quency of 55.25 MHz, Channel 3 is at
61.25 MHz, but channel 7 is at 175.25
MHz. You must modify the osciflator-
tuned circuit to achieve the higher fre-
quency. Without proper test equipment,
this would be a trial-and-error procedure.
Also, recognize that the device must be
FCC-approved to minimize spurious ra-
diation.—Steve

A TALENTED CONTROLLER
BOARD?
Dear Steve:

I am the proud owner of a Percom
RFD-40S1 disk drive for use with Atari
400/800 comiputers. | have heard rumors
that the controller board in the drive can
support 5%-inch double-sided double-

(continued)

® Full Fortran 77 Standard (F77L is not a subset) ¢

¢ Popular Extensions for easy porting of mini
and mainframe applications

¢ COMPLEX«16, LOGICALx1 and INTEGER«2

® Recursion - allocates local variabies on °
the stack .

e |EEE - Standard Fioating Point

® Long variable names - 31 characters .

e IMPLICIT NONE -

FOR MORE INFORMATION:

o NEW FEATURE - NAMELIST

F77L - THE PROGRAMMER'S FORTRAN

$477.00 U.S.
System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor (8087/80287)

{702) 831-2500

FORTRAN PROGRAMMERS

Looking for the right PC FORTRAN language system? If you're serious
about your FORTRAN programming then you shouid be using F77L -
LAHEY FORTRAN.

“Lahey’s F77L FORTRAN is the compiler of choice. It's definitely a
‘Programmers FORTRAN, ” with features to aid both the casual and the
professional programmer. .. F77L compiled the five files in a total of 12
minutes, which was 4 times as fast as MS FORTRAN and an astounding 6
times as fast as Pro FORTRANY - PC Magazine

Compare the features and performance of other PC FORTRANs with F77L
and you will find that F77L is clearly the superior product.

Fast Compile - Increases productivity
Source On Line Debugger {Advanced
features without recompiling}

Arrays and Commons greater than 64K
Clear and Precise English Diagnostics
Compatibility with Popular 3rd Party
Software (i.e. Lattice C)

Easy to use manual

Technical Support from LCS

Lahey Computer Systems, Inc.
P.O.Box 6091

Incline Village, NV 89450
US.A.

International Dealers:

England: Grey Matter Ltd., Tei: [0364) 53499
Denmark: Ravenholm Computing, Tel: {02] 887249
Australia: Computer Transitions, Tel: {03) 537-2786
Japan: Microsoftware, Inc., Tel: {03) 813-8222

SERVING THE FORTRAN COMMUNITY SINCE 1967

MS-DOS & MS FORTRAN are trademarks of Microsoft Corporation.Pro FORTRAN refers to Professional FORTRANa trademark of
International Business Machines.

Editor’s Chorce 1
- PC Magazine |
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© Eastman Kodak Company, 1986
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| Wused to take up to $15,000 /
and a video technician fo /

vroject real-time PC images. |

Now anybody can do it
in five minutes for $1270:

1.
Plug the unit into your PC.

2. ’
Place it on your overhead projector.

Begin your real-time presentation.
New KODAK DATASHOW System
~ Justthink of all the applications.
b g Call for details:
S _ 1 800 44KODAK, Ext 865

3 (1800 445-6325, Ext 865)

\tuzed to take up to $15,000
and a video technician to
wrolect real-time PC images.

body can do it
in tive minutes for $1270:
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$1125

MADE IN USA.
NOT A FOREIGN COPY
SERVICED IN U.SA.

RUNS Xenix™ Extended Warranty Available

NOVELL NETWORK 10 MHz CPU Option $1150

MULTI TASKING
* Free Set-Up utility o
* 48 Hours Burn-in FREE
. :92M5vf Pl:]l‘;?;?;i)ng Fully configured and tested
* Touch-type Keyggard for your system requirements
* 33% faster than IBM AT
* 512K RAM, expands to 1 MB 'O With 20MB Seagate 65MS 1/2 Ht. $355 * One Year Limited Warranty
* 8/6 MHZ, 8MHZ CPU Chip O With 20M8B Seagate 39MS Full Ht  $549 * Dealers and Corporate qiy.
* Full Documentation and Manual 0O DOS 3.1 $85 Discounts available
* Clock/Calendar with Battery Backup 0O GW. Basic $95
* W.D. Hard Disk/Floppy Disk controller O 80287-8 8MHZ $225

$195

0 80287-5 SMHZ

CLUB CT Mono AT compatible system

** Basic system as described above plus Monochrome
Display card and TBM quality Monochrome monitor

$1335

CLUB CT Color AT compatible system

* High quality

* Basic System as above

* Plus color Display card and color monitor
* Fully Assembly and tested, no installation

CLUB EGA Color AT system

* Pully Compatible BIOS, written in U.S.A

MONO MONITOR

* Nonglare
* 127 screen

Bl gy 20 ]

* BM Color  $345

EGA MONITOR

* 640 x 350
* 640 x 200

* BGA and CGA $480

* FCC class ‘B’ approval

* 800H x 560V
* Test Mode Switch CAI‘L |
* No Installation required i
* EGA, PGA, CGA compatible

LUB EGA G

| * Parallel Port

* Fully IBM compatible

* 256K video memory

* Runs color/mono display

| * 16 colors 640 x 350 resolution

required

$1539

$1803

Made

e — i

RAPHIC

Quantity discounts available

in USA

Complies with FCC

—

'UNIVERSAL DISPLAY

* Parallel Port $ 248

* FCC class ‘B" approval

* One Year Limited Warranty

* 132 columns text, color or mono
* Mono Display Hercules Compatible

| HERCULES COMPATIBLE | 6~ PAC COMPATIBLE

flumns

* Printer Port S l

* Software Switchable i

* Monochrome Graphics $ 99 |

* Runs Lotus 123 Graphics

* Run 132 x 44 column display
Comply with FCC class ‘B’ )

=i

CLUB 384

(for PC)
* Serial Port b
* Parallel Port
* 0-384K Memory $88

* Clock/Calendar
* FCC class ‘B approved |
* Game Port and software

| * w/128K RAM $399

1 * Runs 80287 math-processor
in 5 MHZ or 8 MHZ speed

* Runs 7 times faster than PC
or 33% faster than the IBM AT

80MB

$1295
28 ms Aocess time

* Manual
* With software

CALL

MEMORY CARD

$55

* Software

* Short Card

* 0-576K Memory

* Supports 64K/256K DRAM
Made in USA

CIUB 576
(for PC, Portable)

* 360K
* Half height

* TEAG/FUITTSU

* Double density

* IBM grey color extra

MINI I/O FOR XT/AT

——

* Parallel Port
* Half size card
* Real time clock/calendar |
* 2 serial Port (2nd optional)
Made in USA. ]

| AT MEMORY CARD |

* No Piggy back  CLUB 3000

* 0-3 MB capacity

* 64k/256K RAM chips $ 1 55

* One Year Limited Warranty |

* FCC class ‘B’ approval
Made in USA i

| * 0-2MB Memory
| * Runs at 12 MHZ
* 128K Increment range
* 2 Serial port (1 option)
* Self Installing software

12MHZ AT-Multifunction
Made in USA.

* 135w ' ,
* Reliable $ i
* Complies with FCC 83

* Direct replacement
* One Year Limited Warranty

==

|=

e
-

* 200 Dots/inch

. $75

SWITCH MASTE

R

* Cable included $88

* Printer Spooler for IBM
* Share one printer by 4 computer
or | computer to 4 printer

el 5

* Work with Auto-Cad | 5151 $88
* 3 Buttons/built in Microprocessor |

; * Separate Numeric & Curser keypad
Mouse with.DR. HALO $ 1 09 [ * AT Style Keyboard w/LED

s

sz Al




Upgrade Your PC/XT
Power Your XT

39 ms Access time

* Auto Head Park

* Boot from Hard disk

* Quality Seagate drive

* 39 ms average access time

* Software and Manual included

* Special Western Digital controller

O 20MB Hard Disk Subsystem Seagate 4026 $659 $759
O 30MB Hard Disk Subsystem Seagate 4038 $759 $859
0 40MB Hard Disk Subsystem Seagate (available now) $859 $959

FAST AT HARD DISK DRIVE

|

20MB 4026 $ 528 |
39 ms Access time 30MB 4038 $628 El
o 40MB 4051 $699 ‘
« o You L Wy B (23ms)  $1195 |

* Cables, AT sliding rail and
Software included

80MB 4096 (28 ms)

$1295 |

EVEREX MODEM—HAYES COMPATIBLE
Made in USA  *FCC class 'B' approval

* 300/1200 Baud

* Half size/Half power

* One Year Limited Warranty

* Excellent for Long Distance calls

* Free Bitcom Cornrnunication Software

| *2400 Baud CALL

: QMLLLLxm\i\\§ $ 1 2 8
CLUB XT TURBO 4.77/8.0 MHZ

* 8087 Math Co-processor (option)
* Dimension: 17.5 x 19 x 6.1
* 640K Memory 765K Standard

| * 360K Floppy Drive

* 135W Power supply
* Color: PC/XT Color
* Electrical: 115V220V
* 8088 CPU, 4.77 MHZ
* Legal Compatible BIOS  *One Year Limited Warranty

* Floppy Disk Controller  *Quanity discounts available f

20/30 HARD DISK §

For PC Upgrade to XT |

JNTERNAL  EXTERNAL

28 $375 $567
* 65MS access time
* Boots from Hard Disk
* Western Digital Controller SOMB $47 5
* Manual, Cables, Hardware
and Software included
* 20/30MB Seagate Hard Disk With Floppy Controller Add $50

| EXPANSION CHASSIS |  WEEKLY SPECIALS |

L

* 4 half height drive space

64K DRAM _'

.’ [~ o o/2 |
”‘ | Tostia 72 $1099 |
¢ :)q“zir:s;gmmsﬁm , | Seagate 4051 $6 38
* Round shielded cable $42 8 || Teac Fioppy 360k $85 ¢

* Most compatible chassis on the market

150 ns (9 pes.)
120 ns (add $9.00)

* PC/XT HD/Floppy Controller

l——— =

HARD DISK CONTROLLERS 1)

* Data Switch Box $68 * EPROM 2764 $6

* PC/XT controller $90 * EPROM 27128 $8

* Floppy controller $49 TAPE INTERNAL EXTERNAL

* 25 Pin Serial Cable $18 * Teac 3580 $680

* Split Power Y-cable $8 * Wangtek $747 $827

* IBM Type Printer Cable $15 SOFTWARE

* [BM AT Bus Extended Card $30 Graphics DR. HALO I
(good for test & debug) Communications BIT-COM I

* AT HD/Floppy Controller $170 ADD ON i

* Compaq 286 Hard Disk Controller $188 * Kits for Mini 1/0, 2nd Serial Port $25 ‘

$140 * Kits for CLUB 2000, 2nd Serial Port ~ $25 g

DEALERS SPECIAL
* Mini I/0 $45 | : W/Power prly
* KT keyboard $50 Good for 2 drives
* Math Co-processor AL ||
;Y o o Zdll AT HARD DISK/FLOPPY
* Memory Short card $40 || = s |
* AT Power supply 192 watt $95 || !
* 6/8 MHZ AT-compatible computer CALL < ke y
* AT HD/Floppy Controller (XT size) $160 ||« AT-compatible $ 1 70 i
* XT HD/Floppy Controller (XT size) CALL * Westem Digital Chipset

CLUB AT INC.

46707 Fremont Boulevard, Fremont CA 94539 ‘
Quality and volumes is Our Business

All Sales CAll (415) 490-2201
FAX No. 415-490-2687
Now Open 7:30 to-6:30 PST
for your convenient

Quantity Discounts are Available
Dealers are Welcome

University P.O.’s are welcome
Corporate Buyer call for Neil Mehta

ORDER BY MAIL: Check or Money Order, California add 6.5% Sales Tax
ORDER BY PHONE: C.0.D., Cashier Check, Visa, MasterCard, American Express (3% Extra) or Approved Company P.0..

TERMS: Due to our Low Prices, all sales are final. All prices are subject to changes and quantity maybe limited. We reserve the Right to Substinste
Equivalent ltems. Unauthorized Returns are stbiect to 10% Restocking Fee. Call for RMA Number for Retumns and Repairs. *All Pricesare stbiect to
change without notice. fi

IBM, Hercules, Bitcome, Xenix, are Trade Marks of the Respective Companies. Limited Warranty, | Year parts and 6 months Labor

Inquiry 69
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ASK BYTE

density drives, 8-inch drives, and even a
hard disk with some modifications. How-
ever, | have been unable to obtain a
definitive answer from anyone that it can
support all those drives. Could you tell me
if the rumors are true, and if so, what
modifications would be necessary?
STEPHEN ARMSTRONG
Norfolk, VA

While I am not specifically familiar with
the controller board for the Percom drive

you speak of., it is unlikely that the board
would support both hard drives and flop-
pies. Controllers for hard disk drives are
quite different in design from controllers
of floppy drives.

Using a double-sided drive depends
not only on the floppy controller chip
used but also on the software (DOS). It
is likely that the board could support
8-inch drives as well, but again, it
depends on what the designers chose to
put on the card in the first place. If they

LatticeWorks

SCREEN DESIGN AID (SDA) IS
NOW AVAILABLE FOR RPG I1
PROGRAMMERS

The Lattice Screen Design Aid
(SDA) utility helps Lattice RPG II
programmers create and modify
display screen formats during the
development and testing of applica-
tion programs. Instead of coding S
and D specifications for the SFGR,
SDA allows you to build displays
directly on your PC. When the dis-
plays on the screen are as you want
them, SDA creates the SFGR source
file, the screen format file for the
RPG program and the skelcton RPG
program for the WORKSTN file;
and it can optionally print out a
source listing. This product now
joins Lattice Sort/Merge (LSM™) and
Source Entry Utility (SEU) in sup-
porting the Lattice RPG II compiler.
$350.00

LATTICE ANNOUNCES NEW
SCIENTIFIC SUBROUTINE
PACKAGE

SSP/PC is a library of mathe-
matical subroutines essential to
scientific, engineering and statisti-
cal computations. Comprised of
more than 145 subroutines callable
from FORTRAN, Pascal, BASIC and
C, SSP/PC is as extensive as similar
packages generally used on main-
frame computers. The routines are
very fast and extremely accurate

F

>
S

‘0

Lattice

(312)858-7950 TWX 910-291-2190

and provide extensive error
diagnostics. The Error Messages
save the user from inadvertent
mistakes. Using SSP/PC, scientists
and engineers can save time by
freeing themselves from tedious
and difficult programming.

SSP/PC functions include:
34 Elementary Fcns, 18 Probability
and Statistical Fcns, 15 Random
Number Generators, Ei(x), E.(x),
li(x), Si(x), Ci(x), ['(x), w(x), B(x,w),
I(a,b), erf x, §(x), C(x), J.(2), Y.(x),
L(2), K.(x), Ai(x), Bi(x), Ai’(x),
Bi’(x), ber x, bei x, ker, x, kei’ x,
K(x), E(x), F(o 2), E( p |a),
N( pla,b), A@,b, ), (z), #'(2),
P, (x), H(x), LieYx), Je)(x), G,(p, %),
Ct2) (x) and many more. $350.00

LATTICE NOW OFFERS
CODE SIFTER

Code Sifter is a software develop-
ment tool that enables programmers
to write faster executing software.
It produces CPU usage statistics
that indicate which code sections
are the heavy CPU users. Using this
information you can concentrate
your optimization efforts on the
areas that are really the bottlenecks
and ignore the routines that are
light CPU users.

A major advantage of Code Sifter
over other products of this type is
that it does not require that the user
have knowledge of the machine
architecture or assembly language.
Link map listings are optional. In
most cases Code Sifter can set up
the ranges and repeatedly sub-
divide them automatically, freeing
the programmer from a ot of
drudgery. $119.95

INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32) 2-720-51-61
Japan: Lifeboat, Inc. (03)293-4711 England: Roundhill (0672)54675
France: SFL (1)46-66-11-55 Germany: Pfotenhaur (49)7841/5058

Hong Kong: Prima 85258442525 A 1. Soft Korea, Inc. (02)7836372
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did have such expansion in mind at the
time of design, it might be an easy mat-
ter to expand the system as you indicate.

Such modifications are often dis-
tributed through users groups. A direc-
tory of users groups that I have lists the
following entry:

Tidewater Atari Users’ Group
c/o Buck Maddrey

5245 Shenstone Circle
Virginia Beach, VA 23455

Perhaps someone associated with this
group near you can provide information
on your system.—Steve

CIRCUIT CELLAR
FEEDBACK

SPEECH-RECOGNITION SYSTEM
Dear Steve:

I am a member of a group of students
designing a speech-recognition system for
a class project. We intend for the system
to eventually control a mobile robot that
recognizes commands such as “stop,”
“forward,” “right,” etc. We have decided
to restrict the system to speaker-depen-
dent, discrete-utterance recognition. We
plan to use an 8085 as the host processor.

Having seen your Lis'ner 1000 project
in the November 1984 BYTE, we decided
to use General Instrument’s SP1000 as the
front end of the recognition system. We
are now searching for literature to explain
the software needed for such a system and
we are hoping you can recommend some
books or articles.

STEPHEN LEE
Clemson, SC

The problem in searching for refer-
ences on speech recognition is not in
finding articles but in finding the ones
that apply to your specific needs. There
are hundreds of magazine articles that
concern speech recognition. However,
many are about specific hardware
devices or dedicated systems.

I have listed a few books and articles
that may have information you will find
useful. Some of these items will have
bibliographies that can lead to more
sources of information.

BOOKS:
Verbal Control with Microcomputers by
Mike Rigsby (TAB Books, 1982).
Digital Pattern Recognition edited by
K. S. Fu (SpringerVerlag, 1980).
Trends in Speech Recognition by W,
(continued)



PIC AT 1800+ PIC AT 1800+

» 512K RAM Expands To 1MB :
« 33% Faster Than I1BM AT
- 1.2 MB Floppy Drive

*» 8/6 MHZ CPU 80286-8

» USA BIOS Fully Compatible .
. Clock/Calendar W/Battery 10MHZ, Zero Wait State

+ Hard Disk/Floppy Controller sl 495 18

AT Style Keyboard
195 Watt Power Supply

+ 48 Hour Burn In ¢ Includes Setup Software
» Full Documentation * One Year Limited Warranty
Made In U.S.A. -
4 PIC YOUR DRIVES PIC YOUR BOARDS
Seagate ST225...... $310 PG EGAS RS SNt $209
Seagate 20MB....... $529 Everex EGA.......... $229
Seagate 30MB....... $595 B G ol S e b f $99
Seagate 4OMB....... $699 PIC Monographics....$99
Seagate BOMB ..... $1395 AT Multifunction
Toshiba 72MB...... $1395 UpiTo-OMB S =1 S0 PR e
PIC YOUR MONITORS PIC YOUR PRINTERS
NEC Multisync....... $569 Epson FX85......... $379
PIC/EGAY . s s $439 Epsorn FX 286 ....... $539
Rl G GA S e =t $259 Epson LQ80O ....... $579
Samsung TTL ......... $99 Epson LQ1000...... $739
EpsonNnEX800 INEW!,..$579
Toshiba 321

Toshiba 341 ... .: ...
PIC SPEGIALS PIC XT TURBO SYSTEM |
PIC 1200 Baud Modem ........ $109 1 Floppy, 640K, And Choice Of:
iba 1100 + Laptop ........ 1
:rr°s:'igg ;88 iaL?gtOP 23222 20MB Mono ..... L P $1195
Vi Bl Eres 1o ‘ 30MB MONO v vovvoeeenenn. $1295
DM BIGH o s, M SN $1295
30MBColor .......oovvunnnn $1395
FCC Approved
VISA & MC WELCOME ALL PRICES SUBJECT TO CHANGE.
QUANTITY DISCOUNTS AVAILABLE CORPORATE AND UNIVERSITY P.O.'s ACCEPTED.

PC INNOVATIONS

10 Hughes St., Suite A-200 631 S. Main Street
Irvine, California 92718 Plymouth, Michigan 48170
W TR R ESTABLISHED SINCE 1980 . (313) 451-0664 Gk
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Attention all FX80, FX100, JX, RX, & MX owners:

You already own half of

a great printer (=
Deater e $79.35

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

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

1-800-368-7737

In California: 1-800-831-9772

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

. ]Setz{nple_ '%f e ! SampLe of
etter wi etter without
By, Dots-Perfect e 0

&Dresselhaus
837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831 ] it
An upgrade kit for EPSON FX, JX, RX, & MX printers —1/''" EPSON s atrademark of

EPSON America, Inc.
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Lea (Prentice-Hall, 1980).

Automatic Speech Analysis and Recog-
nition edited by Jean-Paul Haton, (Kluwer
Academic, 1982).

MAGAZINE ARTICLES:

"Speech Recognition for a Personal
Computer System” by James R. Boddie,
BYTE, July 1977.

"Give an Ear to Your Computer” by Bill
Georgiou, BYTE, June 1978.

"How Computers Recognize Speech”
by Maryann P. Walsh and Josef Bernard,
Computers and Electronics, July 1984.

"The Many Sounds of Voice Digitiza-
tion” by Jacques Saint-Remi, Data Com-
munications, January 1984.

“Exploring Practical Speech 1/0” by
Tom Brighton and Sharon Cooke, Mini-
Micro Systems, May 1982.

—Steve

8-BIT BUGGY
Dear Steve:

Back in the December 1979 Circuit
Cellar you gave an introduction to elec-
trically alterable ROMs and mentioned
plans of putting a small computer in your
car. While some of the latest production
sports cars have computers, these sensors
and computer components are not easi-
ly obtained by hobbyists.

Some of my friends and I have built rac-
ing buggies using somewhat standard
frame, block, and transmission parts. Most
of them do not even have simple gauges
for speed. tach. oil pressure, etc. (We don't

‘race these cars, we build them for ap-

pearance and enter them in various con-
tests.) Our latest frame is somewhat more
radical than most, and we intend to make
the rest of the car match.

I need information on what is available
for electronically monitoring the different
aspects of a car's operation. Originally, |
intended to use a single microprocessor
module—say, a 6502 with peripheral inter-
face adapter. ROM, and scratchpad RAM.
Is it feasible to have the 6502 measure
RPM, MPH, fuel level, and others? Or
would it be better to have dedicated cir-
cuits do the counting and have the results
available to the 65027 | also want to use
a simple keypad to make requests to the
controller for specific results or to activate
various accessories. | would like to display
the output on seven-segment LEDs and
possibly LED bar graphs. Perhaps | could
also add a speech synthesizer.

JAMES DUMESNIL
Port Arthur, TX

It is definitely feasible to use a micro-

‘ processor such as a 6502 to monitor such

(continued)
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Thefastery

The sooner you'll succeed

At 10MHz, the Multitech 800 is
considerably faster than the industry
standard. And, with one easy touch you
switch back to 6BMHz.

Add to that, a front-panel restart but-
ton and you have hassle-free booting.

How's that for greater business
efficiency-time for more useful tasks.

What's more, eight expansion slots
make peripheral add-cns a cinch. Not
to mention true-blue IBM compatibility.

As a company, we've been in the busi-
ness ten years, have a proven ‘famous-
name’ OEM track record and are
committed to computer technology, 32
bit development, VLS| design, even
artificial intelligence.

And because our policy is not to risk
what we can’t afford, we intend to be
around for a long, long time.

The 800 puts real power in your hands

Which is not the only good news, be-
cause best of all, the Multitech 900 is
priced to go.

Check it out today. And put yourself in
the fast lane.

12-month, TRW Nationwide Service
Warranty on the Multitech 900.

Feel free to write for independent
third party evaluation and further
information.

,] TECHNICAL SPECIFICATIONS !
| Multitech 9008

switchabie socket for
80287 Math Coprocessor
RAM 512 KB expandable to
1MB. 1FDD, 1.2MB.
MS-DOS 3.2

Muititech 900E
(Enhanced}

As 8008 plus TWDD,
30MB or 40MB-40ms
Also available :

CPU 80286, 6/10 MHz e

Plus 700. EF'————_ &
= = ==

Were goingtowork foryou.  5oeoans

Muititech Electronics Inc., 1012 Stewart Drive, Sunnyvale,

CA 94086. Tel: (408)-773-8400. Fax: [408)-748-8032

[ ]
Call (800)-538-1542, toll-free for the name of the dealer nearest you. _ M M"It' tech

e s

N = .
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HARMONY COMPUTERS

2357 CONEY ISLAND AVE.

(Bet. Aves 1 & U) BKLYN NY 112234

800-VIDEO84 or 800-441-1144 or 718-627-1000 !
PANASONIC 1091

$259.95

STAR NX-10
$214.00

$206.95

IBM PC (256K)
$799.00

Brother HR 15XL
Brother 1509 35
Brother HR 35 (Comrex C4)

Comrex 420 IBM

Citizen 120D

Citizen MSP 10

Citizen MSP 15

Citizen MSP 20

Citizen MSP 25

Citizen Premier 35

Epson L))((BO (Homewriter 10)

“PRINTER SPECIALS"

Epson FX 85 345 [Okidata 193 Plus
Epsan 286 Okidata 292 w/INTFC
Epson EX800 Okidata 293 w/INTFC
Epson LQ2500 Panasonic KXP 1091
IBM Proprinter Panasonic KXP 1092
IBM Proprinter XL - jPanasonic KXP 3131
NEC 3550 Panasonic KXP 3151
NEGC 8850 Panasonic KXP 1582
NEC P& Panasonic KXP 1595
NEC P7 Star NX-10

QOkidata 182 Star SG-10C

Okidata 93 Slar LV 1210

Okidata 192 Star SG 15

Okidata 192+

Star SD 10

Star 8D 15

Star SR 10

Star SR 15

SR 10, SR 15 Sheetieed
Star SB 10

Star NB 15-

Silver Reed Exp 550
Silver Reed Exp 800
Toshiba 341 E
Toshiba 351

Toshiba 327

BM
AT Unenhanced 2349
AT Enhanced 1BM 20 Meg. 3499
AT Enhanced IBM 30 Meg. 3999
IBM PC 256K 799
1BM PC XT#268
iBM PC XT 286#
6 MHZ, 640K,
1.2 MB, 20 MB
PC XT Turbo Clone 8mhz
IBM Monitor
AST Six Pack 384K
AST Advantage 128K
Harcules Color Card 139
Hercules Monochrome Card 179

319

286
1399

2899
359
219

Mutifunction Card
IBM Disk Drive

g | 256K 2-360K

Everex Graphics Edge
Everex Edge

Everex Graphics Pacer
Joystick for IBM

Leading Edge Model D 256K
2 Dr. Monitor $1199

9 | Seagate Hard Drive

BSEAGATE
Hard Drives
20 Meg. No Controller
10 Meg. wicontroller
20 Meg. w/controligr
30 Meg. w/controller
30 Meg. AT

MODEMS

Hayes 1200 3
Hayes 1200B w/Smartcom
No Smartcom 2!
Hayes 300
Hayes 2400
Hayes 2400B w/Smartcom
40 Meg. AT Hayes 2400B No Smartcom
Tandom 20 Meg, Micromodem 2E

Hard Card Promethias 1200
Promethias 1200

ATARI Hayes Smartcom 2

130 XE

65 XE

Atari 801 Printer

1050 Drive

Atari Writar +

Atari Modem 301
Comyex Printer

520 ST Color System
520 ST B & W System

AT&T

2E Enhanced w/128K

Imagewnter 2

COMPAQ
Portable 256K 2-360K
Compagq Drives
Portable 256K 1-360K
1-20MB Hard Seagate
Deskpro 640K 1-3601
1-20MB Hard Seagate 1993

640K 1-360K 1-20MB

Leading Edge Model D 30MB
wimonitor $1898

800-441-1144

MONITORS
Amdek 300 Green
Amdek 300 Amber
310 Amber
Color 600
Color 722
Princeton HX12
Princeton HX12E
Princeton Max 12E
SR12
Scan Doubler
NEC Mulllsync
Goldstar RGB Color

COMMO
Commodore 128
1571 Drive
1670 Modem
Commodore 64C
1541 Disk Drive C
1802 Monitor
1902A Manitor
MSP 1000 Printer
Star SG10C
Kagpm PC 256K

- Drives Monitor

Commodore Amiga 256K, DOS

Mouse. Am:qu color monitor
$1008

ltems refloct 4% cash or check discount. For your protaction we check for stolen credit cards.
m.c. visa welcome. Personal checks cause 4 week delay. Shipping & Handling charge extra.
All Ssles Final - Price and avalabiity subject to change without notice.

How to tackle
a 300 page monster.

Turn your PC into a typesetter.

If you're writing a long, serious document on your IBM PC, you
want it to look professional. You want MicroTgX. Designed espe-
cially for desktop publishers who require heavy duty typesetting,
MicroTgX is based on the TgX standard, with tens of thousands
of users worldwide. It easily handles documents from /
smaller than 30 pages to 5000 pages or more.
No other PC typesetting software gives you as
many advanced capabilities as MicroTgX.
So if you want typesetting software
that’s as serious as you are about your
writing, get MicroTgX. Call toll free

800-255-2550 to order or for more __ Ul

information Order with a 60-day
money back guarantee.

MicroTEX"

from Addison-Wesley

Serious typesetting for serious desktop publishers.
*Dealers, call our Dealer Hot Line: 800-447-2226
(In MA, 800-446-3399), ext. 2643.

62

BYTE « DECEMBER 1986

Inquiry 4

ASK BYTE

variables as RPM, MPH, fuel level, etc. A
brief discussion of shaft encoding to
measure speed can be found in Don Lan-
caster’s "Hardware Hacker’ column in

‘the September 1985 issue of Modern

Electronics. Several good books are avail-
able that contain information pertinent
to your project. They contain discussions
of various types of sensors and trans-
ducers. Two of these books are

Analog Electronics for Microcomputer
Systems by Goldsbrough, Lund, and
Rayner (Howard W. Sams & Co., 1983).

Microprocessors for Measurement and
Control by David M. Auslander and Paul
Sagues (Osborne/McGraw-Hill, 1981).

Manufacturers such as National
Semiconductor and Analog Devices have
extensive manuals and applications
literature for various converters, sensors,
and display devices. You could use the
National 74C917 seven-segment display
driver to drive a six-digit display. You
could display eight digits if you use the
Intersil ICM7218 universal LED driver IC.
Omega Engineering (Box 4047, Stam-
ford, CT 06907) publishes several hand-

| books on measurement and control that

contain data and information you would
find useful.

Finally, several Circuit Cellar projects
are relevant to your application. Among
them:

“Build a Keyboard Function Decoder,’
July 1978.

"Build a Low-Cost, Remote Data-Entry
Terminal,” September [980.

"Analog Interfacing in the Real World.*
January 1982.

"Build a Third-Generation Phonetic
Speech Synthesizer,” March 1984.
—Steve

OUTGROWING THE MODEL 100
Dear Steve,

| am a neophyte computer owner, test-
ing the waters with a Radio Shack Model
100 laptop computer. | bought it with 32K
for well under $300. It has worked well,
it is certainly cost-effective, and | am hav-
ing fun figuring out how things work.

But 32K isn't enough. “Upgrades for the
TRS-80 Mode! 100" by Terry Kepner in the
December 1985 BYTE tells me | can buy
an expansion memory bank that gives me
96K bytes for $425. I'm afraid that's too
much for my budget.

Any suggestions on making a low-cost
RAM module that leaves the Model 100's
ROM and expansion sockets vacant?

STEVEN F. TROTTER
Bel Air, MD
(continued)



it had to happen.

After years of building high-quality, low
cost terminals and monitors to American
specs, Samsung has gone American
all the way.

We've established a stateside group
to handle your needs. Samsung
Electron Devices.

Besides providing liaison with Korea,
we have an American design

team on staff. So you can
get terminals and monitors
designed right to your
specs. With ease. Because
there's always somebody
on your side of the Pacific
to talk to.

What’s more, we can deliver 12" and 14” terminals that
emulate America's most popular models. Plus we offer a
variety of monitors, including color, in several cabinet
styles, that also emulate America’s most poputar
models. (In many cases, they already are the most
popular models in the states.)

Our perfected manufacturing techniques keep the costs
down. And our automated, robotic assembly lines turn
outeverything from CRTs to terminals to computers that
meet U.S. standards, no problem. No inscrutable
delivery delays, either.

In short, we have what it takes to do business
your way. The American Way.

Join up with Uncle Samsung.
Call 213/404-1835.

It’s a great way to serve
your company.

mu
SAMSUNG

® Electron Devices

Inquiry 314 for End-Users.
Inquiry 315 for DEALERS ONLY.

LOS ANGELES OFFICE
16031 S. CARMENITA ROAD
CERRITOS, CA 90701

TEL: 213/404-1835

TELEX: 183423 SEDLA

FAX: 213//926-7748

SEOUL HEAD OFFICE

TEL: (02) 755-2333 (511~ 513)
TELEX: K22596

FAX: (02) 756-9111

TOKYQ OFFICE

TEL: (03) 581-5804, 581-9521/%.
TELEX: 2228009 SANSEI

FAX: (03) 581-4835

LONDON OFFICE

TEL: (01) 831-6951/5
TELEX: 264606 STARS LG
FAX: (01) 430-0096



PCHARD
DISKKITS
20 MEGABYTES
1820 $429
30 MEGABYTES
1830 $525

PC,AT &
TANDY 1000
HARD DISK CARD
30 MEG HARD CARD
PCWD-30 $795
TWD-30 $795

PC,AT &
TANDY 1000
HARD DISK CARD
21 MEG HARD DISK
FREE 8CSI PORT
THC-21 $875
PCHC-21 $675

PC/AT &
TANDY 1000
HARD DISK CARD
20 MEG HARD DISK
PCWD-20 $479
TWD-20 $479

TAPE BACKUP
40 MEG INTERNAL
MT10 $595
40MEG PORTABLE
AMT40P $695

TAPE BACKUP
60 MEG INTERNAL

MTGOLE $895

LASERBANK
2000
2GIGABYTL
LASER DRIVE
CALL

LASERBANK
400
200 MEGABYTLES
LASER DRIVE
CALL

WITHALL HARD DRIVES
DIRECT/ASSIST $49.95
R/ASSIST $49.85
LIGHT SPEED $79.95
CACHE/ASSIST $49.95

305 677-8333

PC/AT
HARD DISKKIT
80MEG HARD DISK
FREE SCSIPORT
1886-5 $1995

HIGH CAPACITY
AT/XT
HARD DISKKIT
250 MEGABYTES
WITH SCSIPORT
182505 $4995

PORTABLE
FLOPPY DRIVE
CAPACITY: 720K
MF720P $295

SCSI HOST
ADAPTER CARD
CONNECTS YOUR
PCTO 7 OTHER
DEVICES
SCS1-1 $190

TANDY 1000
MULTI-FUNCTION
CARD
SERIAL PORT
DMA CONTRL
CLOCK 512K
TMF-1 $269

CALL I'OR OUR
I'ULL LINE OI
HALI' CARDS

COLOR GRAPHICS
MEMORY CARD
FLOPPY
CONTROLLER

DATA TOWER
1GIGABYTE
HARD DISK SYSTEM

ASK BYTE

The TRS-80 Model 100 laptop com-
puter is a very versatile unit. It does,
however, have some limitations in its
hardware and software—one of them be-
ing the difficulty you encounter when you
try to add RAM to the system.

The 80C85 microprocessor is designed
to address 64K bytes of memory. The

Model 100 uses 32K of ROM for its oper-

ating system, BASIC, and other software.
This leaves only 32K of room available
for RAM. The device mentioned in the
December BYTE uses the technique of
bank switching to control the additional
RAM. You cannot, however, have a pro-
gram larger than 32K, since a program
cannot cross a bank boundary.

The high cost involved in this method
is due not only to the cost of the memory
chips but to address decoding and sup-

‘ port ICs. It seems, therefore, that your ap-

plications will be quite limited with this
machine. Depending on your needs, you
might want to consider a larger portable
with bigger RAM capacities.—Steve

PERFBOARD
Dear Steve:

I have been looking for a large prototyp-
ing board. | had given up hope of finding
such a board until 1 read your article
“Build an Audio-andVideo Multiplexer” in
the February BYTE. In it. you depicted
what appeared to be an 8- by 16-inch pro-
totyping board. Where can | get such a
board?

THOMAS ]. MILLER
St. Louis, MO

One source for prototyping boards
{called perfboards) in the size range you
require Iis

Jameco Electronics
1355 Shoreway Rd.
Belmont, CA 94002
(415) 592-8097

Jameco’s catalog number 169P84WE is
a sheet of Ysinch epoxy-glass perf
board that is 8% by 17 inches in size.
—Steve B

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

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




B-O-OK REVIEWS

PROJECTIVE GEOMETRY o
AND ITS APPLICATIONS “‘
TO COMPUTER GRAPHICS S ‘

= ]
Michael A. Penna and i
Richard R. Patterson
Prentice-Hall
Englewood Cliffs, NJ: 1986

403 pages, $41

PROGRAMMING
PRINCIPLES IN
COMPUTER GRAPHICS
Leendert Ammeraal
John Wiley & Sons
New York: 1986

168 pages, $19.95

A MODEL
IMPLEMENTATION OF
STANDARD PASCAL

Jim Welsh and Atholl Hay
Prentice-Hall

Englewood Cliffs, NJ: 1986
483 pages, $49.95

PROJECTIVE GEOMETRY
AND ITS APPLICATIONS
TO COMPUTER
GRAPHICS

Reviewed by

John D. Unger

magine writing graphics programs that can show a

three-dimensional perspective drawing of a specific ob-
ject, or designing programs that let you zoom in on a cir-
cuit board layout to see progressively finer details. Projec-
tive Geometry and lts Applications to Computer Graphics by
Michael A. Penna and Richard R. Patterson explains how
to manipulate such graphical concepts and teaches the
fundamental principles of projective geometry. The book
will be most useful to experienced programmers who
need to write sophisticated graphics applications that use
two- or three-dimensional perspective and projeétions.

Penna and Patterson’s book is not for those not mathe-
matically inclined. It is a math/analytic geometry book, and
as such, the prerequisites for using it include analytic
geometry and calculus, a computer background, and

ILLUSTRATED BY TAMAR HABER-SCHAIM

04-‘
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familiarity with matrix nota-
tion and simple matrix
operations.

Focus ON DIMENSION

Projective Geometry and lts Ap-

plications to Computer Graphics

is liberally sprinkled with
) helpful examples and illus-

trations. Chapters are divid-
ed into sections, each with
its own set of exercises. It
would be more convenient
for a nonclassroom situa-
tion if the book also con-
tained an answer section
for at least some of the ex-
ercises. Most of the book is
devoted to teaching the
mathematics of projective
geometry; only 145 of the
book’s 400 pages deal with
applying the mathematical
principles to computer
graphics.

The first of two chapters
devoted to computer graph-
ics gives an overview of how
projective geometry is ap-
plied to writing computer
graphics applications and
centers on a two-dimen-
sional graphics program.
The second chapter covers the more complex subjects of
three-dimensional graphics, perspective views, hidden-line
techniques, rotational graphics, and the like.

These two chapters also introduce several key concepts
concerning how to transform an object’s coordinate system
to the natural coordinate space of the graphics device. A
good example involves mapping the x.y coordinates of an
office building’s floor plan onto the row and column coor-
dinates of your screen. The authors pay special attention
to coping with computer-related problems that arise in dis-
playing two-dimensional graphics. The finite size of the pix-
els on a screen and their aspect ratio must be taken into
consideration, as must their relationship to the actual
screen size in inches. Because the size of a display area
(continued)
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TAKE THE NEXT STEP
FOR ONLY $495!

TEMT L en DI

Ada’s powerful fealures make it the programming language of choice for

today’s complex software. Artek Ada is the mosl advanced Ada compiler for PCs.

Artek Ada is a new approach to personal computing. Our
fast and efficient Ada compiler runs on a vanilla PC, XT or
AT with 384 Kb RAM, giving you unprecedented power and
ease of use. But don’t take our words for it. Take Artek Ada
out for a test drive yourself. Order a Demo diskette today!

Artek Ada is an extensive, totally upwards-compatible
implementation of the 1983 ANSI Ada military standard. It
compiles amazingly fast and includes an Ada Programming
Support Environment to greatly enhance productivity. In the
APSE we have integrated the compiler with a powerful editor
and a high-level debugger.

True to Artek’s PC heritage the compiler is not copy-
protected, and the complete source code for the Ada library is
included free of charge.

We are now working on a new, validated version of Artek
Ada, expected to be available in the first half of 1987. You
will be able to trade in your compiler at full price, if you
decide to upgrade.

Artek Ada is ideally suited for universities and in-house
training. Our new, low price and aggressive educational and
volume discounts won’t stretch your budget.

For orders or information call toll-free 1-800-PC-ARTEK,
in New Jersey or outside the contincntal U.S.A. call
201-867-2900, or write to our address.

A frec brochure is available on request. Our Dema kit, including the real
compiler with a 40-line maximum program length costs § 29.95, including
p&p -anywhere in the world. The compiler costs § 495.00. VISA, MC and
AMEX accepted. In New Jersey add 6% sales tax. Outside the U.S.A. add

$20.00. Please pay with credit card or a bank draft, payable in U.S. Dollars,
drawn on a U.S. bank.

Dealer and distributor inquiries welcome.

CALL: 1-800- PC-ARTEK

Artek Corporation, 100 Seaview Drive, Secaucus, NJ 07094

Arte

Artek is a trademark of Artek Corporation. Ada is a registered irademark
of the U.S. Government, AJPO.
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on a CRT is difficult to measure accurately, the authors
recommend drawing squares on the screen while varying
the value of the aspect ratio until the best possible results
are obtained. They also point out that the aspect ratio of
the plotter or printer used with a given microcomputer fre-
quently differs from that calculated for the CRT.

A SIMULATION
The chapter on three-dimensional graphics includes an in-
triguing section on writing a program that simulates an
enhanced attitude indicator or artificial horizon indicator
for an aircraft. It produces an image similar to that seen
on programs like Flight Simulator, but the ground is shown
simply as a gridded network of lines without any topo-
graphic or cultural features. This program is rather com-
plex and uses sophisticated projection techniques. It looks
like it would be fun to attempt to write this program for
a microcomputer, though quite a challenge as well.

The programs and program fragments in these two
chapters are written in pseudocode, which keeps the book

| from being software- or hardware-specific but prevents the

reader from having source code that could simply be

| copied and then run on a computer. The pseudocode sam-

ple programs give Projective Geometry a much broader au-
dience than programs written for a specific computer or

I language would. However, readers have to know something

about pseudocode and how to translate this generic lan-

| guage into their favorite source code. The authors indicate
that the programs in the book have been implemented on

various mini- and microcomputers using Pascal, FORTRAN,
and BASIC

APPLICATIONS

The authors wrote their programs with the assumption that
the reader has some sort of graphics library. This library
should contain certain primitive graphics functions or pro-
cedures. These can be nothing more complex than the
graphics available with the GW-BASIC interpreter, which lets
you use commands such as MODE, LINE, PRINT, WINDOW,
VIEW, and PSET. The book's role is to combine these com-
mands with some matrix operations to produce a program
that applies the principles of projective geometry.

I implemented a simple version of the authors’ Graph2D
program for my AT&T PC 6300 using a C compiler and
some graphics library functions I wrote The only procedure
in the program that I couldn't duplicate was one to write
character strings on the screen at different scales and
rotated at various angles to the horizontal. This simple yet
powerful program lets you view any part of a two-dimen-
sional picture at an arbitrary scale and translated or rotated
any amount. It is the type of program that has applications
for floor plans of buildings, electronic micro circuits, or
maps.

Unfortunately, the book does not discuss the details of
how to write specific graphics procedures, such as the best
{fastest) way to draw a line between two points. The
pseudocode examples simply call a function such as Draw-
LineFrom(UOVO)To(U1V1). It is up to the user to figure out

{continued)



Word Processing
FANCY FONT
FINAL WORD Il
MICROSOFT
WORD 3.0
MULTIMATE
MULTIMATE
ADVANTAGE
OFFICE WRITER/
SPELLER
PFS: WRITE :
SAMNAWORDII
THINK TANK
TURBO LIGHTNING
VOLKSWRITER 3
VOLKSWRITER
SCIENTIFIC
WORD PERFECT 4.1
WORDSTAR 2000
WORDSTAR 2000 +
WORDSTAR PRO
XYWRITE il

Database Systems
CLIPPER
CONDOR Il
DBASE IlIPLUS
KMAN 2
PARADOX

PFS: FILE! REPORT
Q&A

QUICKCODE Il
QUICKREPORT
RBASESYSTEMV
REFLEX
REVELATION

Spreadsheets/
Integrated Packages
ENABLE
FRAMEWORKII
JAVELIN
LOTUS 1-2:3
MULTIPLAN
OPEN ACCESS 1
SMART SYSTEM
SPREADSHEET
AUDITOR
SUPERCALC 4
SYMPHONY
TWIN

$349
$389
$419
$319
$135
$299
$439

$ 99
$289
$449
$79

Paradox

*469

Graphics
CHARTMASTER
DIAGRAPH
DIAGRAM MASTER
ENERGRAPHICS 2.0
FREELANCE
GEM DRAW
GRAPHWRITER
COMBO
IN-A-VISION
MAPMASTER
MS CHART
PC DRAW
PC PAINTBRUSH
PFS: GRAPH
PICTURE PERFECT
SIGNMASTER
WINDOWS/DRAW

Project Management
HARVARD TOTAL
PROJECT MANAGER
MICROSOFT PROJECT
PROJECT SCHEDULER
NETWORK
SUPERPROJECT +
TIMELINE 2.0

Communlcations/
Productivity Tools
CARBON COPY
CROSSTALK
PROKEY

RELAY GOLD
REMOTE
SMARTERM
SMARTCOM ii
SUPERKEY

Statistics
SPSSIPC +
STATGRAPHICS
STATPAC GOLD-
WALONICK
SYSTAT—NEW

Accounting
BPI

GREAT PLAINS
IUS EASYBUSINESS
ONE WRITEPLUS
OPEN SYSTEMS
“REAL WORLD
STAR ACCOUNTING
PARTNER Il

dBase Il
Plus

Network Applications
DBASE Ill LAN PAK $599
KMAN 2 $899
MULTIMATE $639
MULTIMATE

ADVANTAGE $749
OPEN SYSTEMS $459
RBASE 5000 $799
REVELATION $999
SAMNA WORD H| $799
WORD PERFECT SERVER $309
WORD PERFECT

STATION

Languages/Utitities
C86 C COMPILER
COPYWRITE
FASTBACK
LATTICEC
MICROSOFT C
COMPILER
MS BASIC COMPILER
MS FORTRAN
NORTON UTILITIES
QUICK BASIC
TURBO PASCAL
TURBO PROLOG
XENIX
ZERO DISK

Desktop Environments
DESQVIEW

GEM DESKTOP

MS WINDOWS
SIDEKICK

Hardware*

stultifunction Boards
AST ADVANTAGE

(128K) $349
AST 6 PAK PLUS (64K) $169
AST I/O MINI - $139
AST MP MINI $199
AST PREMIUM PAK (512K) $359
AST RAMPAGE PC $249
AST RAMPAGEAT $459
AST SHORTRAM (0K) $159
INTEL ABOVEBOARD

PS AT $399
JRAM AT-3 (0K) $238
JRAM 3 (0K) $179
ORCHID CONQUEST (0K) $279
ORCHID ECCEL (0K} $399
PC TURBO 286 (1MB} $799
PC TINY TURBO 286 $459
QUADBOARD (64K) $139

Multimate
Advantage

°279

Dispiay Boards

HERCULES GRAPHICS
CARD

HERCULES COLOR
CARD

PARADISE MODULAR
GRAPHICS

QUADRAM EGA +

SIGMA COLOR 400

STBEGAPLUS

TECMAR EGA
MASTER

TSENG ULTRA PAK

TSENG EVA-CM Ii

TSENG EVA 480

Emulation Boards
AST 5211-11 +
AST 525112

AST BSC

AST SNA

IRMA

SMART ALEC 5251

Modems
AST REACH 1200
HAYES 1200
HAYES 1200B
HAYES 2400
HAYES 2400B
TRANSNET 1000
VENTEL 1200
HALF CARD
VENTEL 1200 PLUS
WATSON

Mass Storage/Backup

IOMEGA 10+ 1
WIINTFC

IOMEGA 20+ 20
WIINTFC

IRWIN 120D 20MB
TBU

IRWIN 145AT 40MB

TBU $ 69
MOUNTAIN DRIVECARD

20MB $ 718
PLUS HARDCARD 10MB $ 569
PLUSHARDCARD 20MB § 719

. PRIAM 42MB AT $949

SYSGEN SMART IMAGE
20MB (INT) $ 625
TALLGRASS $ Call
TECMAR QIC-60AT TBU
(INT),

Word
Perfect 4.1

Monitors

AMDEK 310A

AMDEK 600/722 $429/539
NEC MULTISYNC $619
PRINCETON HX-12 $449
PRINCETON MAX-12E  $179
PRINCETON SR-12 $499
PRINCETON HX-12E $539
PRINCETON HX-9 $529
TAXAN 122 AMBER $159
TAXAN 630/640 $469/539

Networks

ASTPCNET $Call
NOVELL $Call
ORCHID PC NET $Call

Printers/Plotters
BROTHER
TWINWRITER
DATA PRODUCTS
DIABLO 635
EPSON FX-85
EPSON FX-286
EPSON LQ-800
EPSON LQ-1000
HP 7475A
NEC 3550
OKIDATA 192
OKIDATA 193
OKIDATA 292
OKIDATA 293
TOSHIBA P321
TOSHIBA P341
TOSHIBA P351

Input Devices
KEYTRONICS 5151
KEYTRONICS 5153
MICROSOFT MOUSE
PC MOUSE W

PAINT +

Accessorles

CURTIS SURGE
PROTECTORS

DATASHIELD BACKUP
POWER

DATASHIELD SURGE
PROTECTORS

GILTRONIX
SWITCHES

MASTERPIECE PLUS

MICROFAZER INLINE
BUFFERS

256K RAM SET

8087 MATH CHIP

80287 MATH CHIP

*CALL FOR SHIPPING COSTS

Mountain
Drivecard 20

ayes 1200B
Halfcard

Multisync

°~_FREE SHIPPING
on alf ordersQver $1000.00, credit card ordes.
and prepaid orders. b
Qur Palicy’ s - 4 -
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SIX
MODES OF
MULITPLEXING
IN ONE

SMART UNIT

BayTech .

MUITIN T CONIRETEL
i

BayTech. its versatility makes it the ideal choice for
~ data collection and control applications. You tailor this
multi-function device to your own environment by
selecting one of six modes of operation: time-division
mulitiplexing, port expansion/sharing, or four types
of buffered message multiplexing.

The Model-H is a stand-alone RS-232C multiplexer
that connects between one host computer and
up to 17 peripheral devices. It provides full duplex
transmission of asynchronous data at speeds up to
19,200 bps. Selecting the mode of multiplexing
(and also the baud rates, control character, data block
size, message terminating character, etc.) is as easy as
answering questions from a menu. All parameters
are saved permanently in non-volatile memory.

In a size to fit large and small applications:
The 525H with four peripheral ports, $395.
The 528H with eight peripheral ports, $649.
The 5212H with eleven peripheral ports, $1,095.
The 5218H with seventeen peripheral ports, $1,495.

CALL FOR YOUR FREE BROCHURE
800 523-2702

Bay Technical Associates, Inc.
Highway 603, PO Box 387

BayTech

Bay St. Louts, MS 39520 " DATA
Telephone 601 467-8231 COMMUNICATIONS
Telex 910-333-1618 BAYTECH PRODUCTS
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BOOK REVIEWS

how best to write or implement this function using his or
her particular software and hardware.

| CRISP STYLE

Given the textbook nature of Projective Geometry, Penna and
Patterson have adopted a lucid and fairly easy-to-read
writing style. Make no bones about it, though, the book
uses a quantitative approach to the subject; there is very
little descriptive material. The organization of the book is
straightforward and logical. First the math is presented and
then the applications with examples. Fortunately for com-
puter types, the two chapters on computer graphics appli-
cations are among the easiest to read. There is about as
much jargon as you might expect from a math-oriented
textbook; you won't be coddled.

John D. Unger (PO. Box 95, Hamilton, VA 22068) is a geophysicist
for the U.S. government who uses computers to help study the geologic
structure in earthquake-prone regions of the eastern U.S.

PROGRAMMING PRINCIPLES
IN COMPUTER GRAPHICS

| Reviewed by Steve Cunningham

f his book Programming Principles in Computer Graphics,
Leendert Ammeraal states that “for anyone who
teaches computer graphics, at least some parts of the
book will be useful.” I'll go beyond that. The book is

| among the best starting points I've seen for people who
| need to learn computer graphics, be they students,

teachers, or programmers. This slim volume offers a con-
cise, concrete introduction to graphics that prepares the

| way for additional graphics work. It assumes only that you

have previous programming experience.

GENERAL APPROACH WORKS

Some books cover a lot of material but skimp on the
details. This one, however, picks its topics carefully and
describes each one fully. What Ammeraal covers is line

| graphics, and he does so in a very thorough. device-inde-

pendent fashion. All the topics he discusses have com-
plete program listings. His vehicle is C, which could well

| be the best modern graphics language. Though he uses

UNIX C and some of his programs are filters that pre-

" process scene data for later graphic programs to use, his
| programs are readily adaptable to other systems or even
| other languages. The reader needs to provide only the

most elementary move and draw routines to make the pro-

| grams work on essentially any system and provide out-
| put to a wide variety of devices. | have written my own
| graphics package, and | was able to adapt programs readi-

ly. even in a raster graphics environment.

The approach of this text is far superior to that of most
microcomputer graphics books. By treating the topic in
a device-independent way. Ammeraal covers a great deal
of material very clearly. Most graphics books, on the other
hand. tend to spend so much time discussing machine-

{continued)



Get a new handle
on your business with SBT.

Now you can handle up to 254 users, all Call today for our demo disk and brochure.
working in the same data files, with the SBT (415) 331-9900.
MultiNet Database Accounting Library. The
accounting software written in dBASE III PLUS.

So whether your business is large or small, THE SBT. DATABASE ACCOUNTING LIBRARY.
you can grow to the limits of the most advanced - - = i
PC networks available. jg“:;essmnal g“lneg?;nmg , $395

When you want that special report, or your dI i e L5
business needs something we didn’t think of T Blllmg/lnvent?ry Gonmoliy s

: ng 3 i dStatement Accounts Receivable $ 95
you can quickly and easily modify our programs dPurchase Purchase Order $195
to meet your needs exactly (because our dBASE dPayablé s Payable $205
source que 18 lnCh'}ded)‘ . dPayroll Payroll/Labor $395

And if you don't have time to make the | dLedger General Ledger/Finance $395
changes yourself, there’s a nearby consultant dAssets Asset/Depreciation $295
who can make them for you. dProject Project/Job Accounting $395

So if your company has two users or two dProperty Tenant/Unit Management ~ $395
hundred and fifty, you can add customers, update dBackup Menu/Backup $ 65
records, and have as many people enter orders MultiNet versions $200 additional per module
as it takes to keep your business growing.

Isn’t it nice to know there’s software
you can’t outgrow? The SBT MultiNet Database
Accounting Library. Call today for the name of the SBT consultant

Now you can get a new handle on your business.  in your area.

Three Harbor Drive Sausalito, CA 94965
(415) 331-9900 SBT

* Compiled versions also available. dBASE 11l and dBASE Il are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SBT Corporation.
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Littic Board/186™.... $495

High Performance, Low Cost PC-DOS Engine
Boots IBM PC-DOS

#® Three times the COMPUTING POWER of
aPC directly to a 5-1/4” disk drive

® Only 5.75 x 7.75 inches, mounts

® Power Requirement: +5VDC at 1.254;
+12VDC at .05A; On board -12V
converter

® SCSI/PLUS™ multi-master |/Q
expansion bus

# Software Included:

#® PC-DOS compatible ROM-BIOS boots
DOS 2.x and 3.x
# Hard Disk support

® Data and File Compatible with [BM PC,
runs “MS-DOS generic” programs

® 8 MHz 80186 CPU, DMA,
Counter/Timers,- 128/512K RAM zero
wait states, 16-128K EPROM

#® Mini/Micro Floppy Controller
(1-4 Drives, Single/Double Density,
1-2 sided, 40/80 track)

® 2 R5232C Serial Ports (50 -38,400
baud), 1 Centronics Printer Port

OPTIONS =

PROJECT BOARD/186™ - adds 25
square inches of wire wrap
prototype area with buffered and
pre-decoded 80186 bus interface
for Little Board/ 186

EXPANSION/186™ - adds five key
options to Littie Board/ 186
® 512K RAM
@ 8087 co-processor
# Battery-backed Real Time Clock
® 2 RS232/422 sync/async serial
ports
® |/O expansion bus

VIDEO RAM EMULATOR™ -allows
use of software that writes to
display controller "VIDEO RAM"

SCSI/10P™ - permits connection of
off-the-shelf STD bus industrial I/O
interfaces (analog, digital, serial,
display, power control, etc.}

DISTRIBUTORS

(03) 66 20 20, TLX 43558 UK: AMBAR
SYSTEMS LTD, 0296 35511, TLX 837427
FINLAND: SYMMETRIC OY, 358-0-585-322,
TLX 121394 FRANCE: EGAL PLUS,

(1) 4502-1800, TLX 620893 ISRAEL: ALPHA
TERMINALS, LTD,, (03) 49-16-95, TLX 341667
SWEDEN: AB AKTA, (08) 54-20-20, TLX 13702
USA: CONTACT AMPRO COMPUTERS INC,.

1BM®, [BM Corp.; 801862, Intel, Corp,.

ZAVI=E=]

COMPUTERS, INCORPORATED

67 East Evelyn Ave, ® Mountain View, CA 94041 « (415) 962-0230

ARGENTINA: FACTORIAL, S.A, 41-0018

TLX 22408 AUSTRALIA: ASP
MICROCOMPUTERS, (613) 500-0628,

TLX 36587 BELGIUM: CENTRE ELECTRONIQUE
LEMPEREUR, (041) 23-45-41, TLX 42621
BRAZIL: COMPULEADER COMPUTADORES
LTDA., (41) 262-1939, TLX 416132 CANADA:
TRHM, (604) 438-9012 DENMARK: DANBIT,

k TELEX 4940302 » FAX (415) 962-1042 )
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dependent questions that good general questions are
slighted. Moreover, the general approach can be imple-
mented easily on any computer.

GRAPHICS TOPICS DISCUSSED
Ammeraal starts with two-dimensional graphics and covers
transformations, windowing and clipping, recursive draw-
ing, and B-spline curves—all in 30 pages. He conveys more
useful information here than most books do in twice the
space. He then goes on to three-dimensional topics, in-
cluding geometry, decomposing polygons into triangles,
perspective drawing, backface removal. a hidden-line
algorithm, and some applications. He includes all the
mathematics required for his techniques, but readers will
need some background in math and trigonometry.
The book has two special technical features. First, it in-

- troduces the viewing transformation, the fundamental part

of 3-D viewing, by locating the eye point in spherical coor-
dinates. This makes the transformation's matrix much
clearer than the conventional Cartesian approach but is
almost never done in standard texts. Second, the technical
centerpiece of the book is its hidden-line algorithm. This
is a difficult problem—more difficult than the hidden-
surface problem—and its solution is carefully and fully
developed. The algorithm is a special case of the classical
Roberts algorithm, so it is not as unique as the author
feels. However, it works well, is of reasonable length so
its source code can be fully included in the book, and is
used to produce some very nice illustrations. For a more
technical discussion, see David F Rogers's Procedural
Elements for Computer Graphics (McGraw-Hill, 1985).

{ PROVIDES BASIC TOOLS
| As good as it is, Programming Principles in Computer Graphics

is far from a complete source of graphics information. It
makes no attempt to cover such topics as raster graphics,
surfaces, color, lighting models, fractals, or ray tracing.
After working through Ammeraal's book, you will have the
tools you need to go on to these areas and work through
more advanced texts such as James D. Foley and Andries
van Dam's Fundamentals of Interactive Computer Graphics
(Addison-Wesley, 1982) or D. Donald Hearn and M. Pauline
Baker's Computer Graphics (Prentice-Hall, 1986).

Steve Cunningham teaches computer science at California State Univer-
sity, Stanislaus (Computer Science Department, Turlock, CA 95380).
He is chairman of ACM-SIGGRAPH's Education Committee and
the author of SIGGRAPH's Computer Graphics Education
Directory.

A MODEL IMPLEMENTATION
OF STANDARD PASCAL
Reviewed by Paul E. Hoffman

Model Implementation of Standard Pascal by Jim Welsh and
Atholl Hay has many goals: to put the source code

for a complete implementation of 1ISO Standard Pascal into
(continued)



_ PANASON

IC PRINTERS.

THEY'RE GENERATING A LOT OF

GOOD PRINT.

The good reviews keep rolling in. And, as you
can see, the critics agree: Panasonic printers are
real winners!

But that shouldn’t come as too big of a surprlse

After aH iy vad. ..se lhexr C. -uuon,“th“e

Panasonic Panasonic machines are well made, sturdy
3 * | printers that should serve well in the vari-

PLIEIES . | ous applications for Wthh they were de-

offer the  zgwsigned. are

advanced

features and PC WEEK—JUNE 17, 1986

ease-of-use you've come to expect from Panasonic.

So, whether your business is big, small or in-
between, you'll find a printer with features to love
every bit as much as the critics. Like—as one

wnth tis lith . aner.

As far as I’'m concemned, the KX- P1091
produces not near letter quality but rather
true letter quality in this mode. You’d real- |
ly haveto strain to dnstmguxsh it fmm type-

writer qudhty Kno,
a1 11 AT

company produced fast, courteous,
and knowledgeable answers,

PC—SEPT. 17, 1985

reviewer observed—extraordinary near-letter-
quality on our dot matrix models. They also
come standard with impressive high-resolution
graphics capability. So you can add graphs,
charts, illustrations—even your company’s logo.

Not to be outdone, all our daisy wheel printers
give you sophisticated advances like boldface,
shadow and underline.

Of course, we've put just as much care into
the human side of our printers, too. You'll find

switches and buttons that let you change print sizes
and styles right on the printer rather than through
the computer. And, with our continuous, self
re-inking ribbons, you'll find yourself changing

1 " atiu pi.. aliCe e
ribbons 3 KX-Psisl. Tt is a well-built product

less often. that promises to deliver many hours of
troubie-free operation, The print quali-
When yOljl dO, ty is clear and well-defined. The align-
our snap-in ' ment of characters on adjacent lines is
cartridge also excellent, a sign of a well-designed

. 4 paper and printwheel transport svstem
mMakesS it 2 SNAP.  wnimme i o, M

Finally, just when PC PRODUCTS—APRIL, 1985
you thought all this would be
hard to top, there’s more: all our printers are backed
with an unprecedented two-year limited warranty.
Now that you've reviewed all of this for yourself,

call toll-free 1 (800) PIC-8086 for the name

SIS =)l
0. L w5 30,1 poiinds. Like all the Pan- [ # of the dealer

as-  asonics we tested ?t the 1592 comes nearest you.
oo e T g O YOu can
~in- definitely rates a look. ) write to:
Panasonic
Industrial
PRINTERS BUYERS GUIDE & HANDBOOK 43  Company,

Computer Products Division, Two Panasonic Way,

Secaucus, NJ 07094. You'll see how easily

Panasonic printers generate good print for you.
And you'll agree: THE EASIER, THE BETTER.




POWER SUPPLY

OM/BIOS

FLOPPY DISK
DRIVES

METAL
CHASSIS - KEYBOARD
AND COVER




Everyone seems to be jumping on the bandwagon.

Today, companies that weren'’t there yesterday, and
may not be there tomorrow, are building computers from
easily assembled components.

The result is a sea of computer clones with little to
distinguish one from another.

THE PANASONIC DIFFERENCE—A POWERFUL
BUSINESS ALLY. Our approach to offering you a computer
was entirely different. We looked at what would work best
for you and your business.

The result is the Panasonic Business Partner
and Panasonic Business Partner 286. Two powerful
business allies, designed to answer your most demand-
ing computer requirements. .

YOU CAN SEE THE DIFFERENCE
PANASONIC MAKES. With our long,

unparalleled heritage in video tech- §i
nology, you get high-quality, high
resolution monitors. An optional | —

Panasonic CGAPLUS boardis = .,

switchable to let you use a color or

monochrome display for both graphics and text.

BUILT-IN ELEXIBILITY. No two businesses run exact-

ly the same way. So you can configure the Business
Partners to your own individual needs. In addition to
their built-in floppy
disk drives, you
can add a hard
disk drive, addi-
tional half-height
drives—even a
magnetic tape drive.

SPEED AND PERFORMANCE. The Business Partner
286 is built with maximum power and speed. Its 80286
processor runs at 6 MHz or 8 MHz, with the ability of
addressmg up to 15Mb RAM.

_ The Business Partner, with its 8086-2
7 processor, runs at 4.77 MHz,
¥/ and for projects that need added

acceleration, it will run up to
5 7.16 MHz.

FUTURE GROWTH. Both Business Partners have
been designed to grow as your business grows. Extra
slots are built in to offer :
you the flexibility— @Jgﬁ“‘”m

e T

to add on cards for
communications accessories and other peripherals.

B
ot
G

high resolution graphics,

=IBM is a registered trademark of the Iniérnational Business Machines Corp

POWER TO SPARE. As your business grows, you'll
put greater demands on your
Business Partner. Don't worry, f—
it can handle it. With 130 watts
on the Business Partner and
220 watts on the Business
Partner 286, you'll be able to
drive additional peripherals
and expansion boards.

IMPORTANT DESIGN CONSIDERATIONS. The deluxe,
detachable keyboards on both models have been designed
for comfort and ease
of use. We've separa-
ted the cursor keys
and numeric keys
for quick, convenient
access. Swivel monitors adjust for each operator On the
Business Partner 286, you can lock the cabinet with a key
to help prevent tampering and prying.

SOME REASSURING LAST WORDS. You'll find the
Business Partner compatible with the IBM*
PC/XT. And the Business Partner 286,
with the PC/AT. So you'll be able to run the
most popular software. You'll also get compat-
ibility with Panasonic’s wide range of quality
peripherals, for the complete Panasonic office.

And more importantly, both Business Partners are
from Panasonic, the company firmly committed to building
a high-quality and dependable reputation in computer pro-
ducts. So both are backed with a full-year limited warranty.

For more information, and the location of the dealer
nearest you, call 1-800-PIC-8086. Or write: Panasonic
Industrial Company, Computer Products Division, Two
Panasonic Way, Secaucus, NJ 07094. And discover how
the right Business Partner can make running your business

easier. You'll see: THE EASIER, THE BETTER.

PanasonégA

Office Automation
Inquiry 261



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
ail  --. Qlp
00
1 dz1 ... Qg 3 2
D R ey b B
= : - ¢ —o0
Am1 Cmn

WIDEST Range Of Output Device Drivers:

e Epson FX, LQ e HP LaserJet*

e Toshiba e Apple Laser Writer

e Corona LP-300* e APS-5 phototypesetter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PCTEX (not copy protected) includes the following:

e Our specially written PC TEX Manual, which en-
ables you to start using TEX right away.

e Custom “macro packages” that provide formats
for letters, manuals, technical documents, etc.

e The JATEX 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.)

—

L

e

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TEX, Inc.

20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853

This ad, with space for the photograph, produced by PC TgX.
Typeset on the Epson FX80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter.

TEX is a trademark of the American Mathematical Society. Manufac-
turers' product names are trademarks of individua) manufacturers.
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the public domain, to show good Pascal programming
style by example, to explain how to implement a complete
p-code system efficiently and coherently, and to detail the
considerations needed to implement a robust compiler.

The book is quite successful in these goals. Because it
is highly technical, it will be of little interest to beginning
Pascal programmers. However, if you are a mid- to high-
level Pascal programmer or you are interested in how com-
pilers are constructed, you will probably find this book
fascinating.

THREE SUBSTANTIVE PROGRAMS
The book presents three complete and lengthy programs.
The first and longest program is the Pascal compiler. A

| complete implementation of 1SO Standard Pascal (ISO

#7185), it takes up about 70 percent of the book. The com-
piler produces object programs in p-code.

The second program is the P-machine that interprets the
p-code from the compiler and executes it on the target
machine. The P-machine is designed to run on almost any
computer and has no CPU-specific instructions in it. The
P-machine program has an interesting feature: If a p-code
program terminates abnormally, the P-machine saves a file
with run-time information. This is processed by the “post-
mortem generator.”

This third program reads the “corpse” file that is left by
the P-machine and gives the programmer valuable infor-
mation on exactly what went wrong in the program. It
analyzes the state of the "dead” program by comparing
its values to those of the files generated by the p-code
compiler.

A SOUND STRUCTURE

A Model Implementation of Standard Pascal consists of a bit of
front matter and these three heavily commented pro-
grams. All of the text that you would normally find in a
book is program comments here. This novel approach has
forced the authors to present their material in the same
order as it appears in the programs. Of course, this means
that the programs must be very well structured or the
book wouldn't make much sense. Fortunately, the pro-
grams are put together very well and the book is quite
readable,

The chapters consist of the functional parts of the pro-
grams. For example, the chapters in the postmortem gen-
erator section include an overview, global definitions, diag-
nostic file-reader procedures, error message output pro-
cedures, a symbolic variable lister, and a driver program.
Each chapter begins with a discussion of the code and
an explanation of some of the variables used by the func-
tions and procedures in the chapter.

In addition to the chapter opening, each routine and
function in the programs is commented in two ways. Most
program units are prefaced with the kind of material you
would expect in a book. This consists of a few paragraphs
explaining the purpose of the unit, its input and output,
and notes on implementation. Some statements in the rou-
tines and functions are also commented. The variable

(continued)
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PRODUCTS

[ @att ws o gocer mmpm%

SPECIAL

$195

TOLL-FREE ORDER LINE 1-800-421-3135

Foryour Holiday Shopping, we have extended our
hours to: Monday, Wednesday & Thursday — 7
- am-9 pm; Tuesday & Friday — 7 am-5:30 pm;

l Saturday 9 am-5 pm; Sunday 10 am-2 pm. MST.

WORD PERFECT
(1t

EDUCATIONAL
Flight Simulator............. $28
Turbo Tutor Il ............... 25
Typing Tutor Il . ............ Call
LANGUAGES
Lattice C Compiler .......... 242
Microsoft C Compiler........ 249
Microsoft Fortran ........... 195

Microsoft Macro Assembler ... 84
Microsoft Pascal Compiler ... 166

Microsoft Quick Basic ........ 55
Ryan McFarlan Fortran ...... 305
Ryan McFarlan Cobol ....... 479
Turbo Pascal w/8087 + BCD .. 55
UTILITIES
(COPYALIER Gl e s e 19
COpPYWIite .t vvvvuiii i inns 39
PESRPHET o e e 55
(31815112, Diols a4 = sttt ade St 27
s D b S Blrils o i A e b e 85
Microsoft Windows . .......... 55
Norton Utilities 3.1 ........... 48
ProKey A0 raten. b et 70
Sidekick (unprotected) ....... 47
SIEERER @Al i 36
S e K e R 39
Traveling Sidekick ........... 39
XTreel o s N s e 27
ACCESSORIES
oy NREBoard i i feen 75

IBM 135 watt power supply ... 59
Mini Micro Parallel

Print Buffer................ 69
Masterpiece ................. 88
Masterpiece Plus............ 113

INCREDIBLE VALUE

Nationally advertised boards for
IBM PC and most compatibles
at give away prices.
Keyboards (similar
O15]) 511}/ IR $79
Monochrome Board w/printer
port (similar to Hercules
Graphics)
Expansion Board
O ONST O/ im i ot on $42
Multifunction Board w/game
port (similar to AST

sixpack) ........o..an.. $79
Four Drive Floppy
Controller ............. $39
Color Card w/o printer
PO, el RS F e e 69
Color card w/printer
felefag B e d F R Hn EAT LI $79
HARD DRIVES
Bernoulli 20 MB w/cont. .... 2077
Filecard 20MB ............. 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............ $155
Keytronics 5153............. 255

PRINTERS
CANON LASER............ 1939
CITIZEN
MSP-100x .l spttsenmts .1\, 1 279
MSP=-15 AR R, s A 379
MS B=20 B e e st 315
Premiere 35 Daisywheel ..... 469

EPSON SPECTACULAR
Hurry — Call us now for special
low, low pricing onthe following
Epson printers:

FX86 FX286

LQ800 LQ1000
EX800 EX1000
LX86 LQ2500

Pricing good through December

31, 1986.

FUJITSU
DX2100 Paralle! .......... ... Call
DL2400 Ser/Par............. Call
LASER IMAGE 2000
NEC
N EGiR5X 1 IR IE SRS =L 1126
NEC P7 Parallel............. 635
DNEGE850 i e S e S e i 1098
NEC P6 Parallelipus ) Jui issts 455
OKIDATA - Call on all models
PANASONIC
WAl LR =g St 235
1092 (st s S s s o R 299
1592 5w nian kBT R oAV L LS 425
R FENPU S ot (o 1965 d 1~ 344t o 399
STAR MICRONICS
FVi 10 e e e e e 1y <S5 179
NB15- 2 o e e 1 975
INX 1O A aaars R akary st ai 232
SGIE Fhi10 s ws er e SRR Loty 365
SRS s macrerving e a Tt ¥ 585
TOSHIBA
P51, et w ke e s AT 969
P34 oed syt s g0 ol el 768
P38 0t 1 e err S Call
MONITORS
AMDEK310A. . ............. 142
AMDEK 600t e RS
Magnovox ColorRGB ....... Cali
Multitech ColorRGB ........ 259
PrincetonMax 12 ........... 159
Samsung TTL Amber......... 72
Samsung TTL Green ......... 70
EGA MONITORS
AMB E 187,228 S S 502
NEC Multisync ............. Call
Packard BellEGA ........... Call
EGA BOARDS

Everex Enhancer EGA .. ..... 235
Paradise Auto Switch

EGACAl Gl = vk e =t 359

Quad EGAPIlUS ............ $349
SITBAE GAY | 1S s S s Call
VegaVideo................. 299
RAM
64K 150NS (setof 9) ....... 11.50
256K 150NS (setof 9) ........ 30
256K 120NS (setof 9) ........ 39
MODEMS
EverexyB00/12008 == o 120
Hayes-JRUORMESTRIR. - . s Call
Hayes TeBOEERIE . .o el Call

U.S.'Robotics Courier 2400 .. 359
U.S. Robotics Passwd. 1200 .. 180

BOARDS
AST Advantage Premium .... Call
ASEETETH U AT fes 5. i a'= 359
AST Sixpac (384K) .......... Calil
Hercules Color Card ........ 145
Hercules Graphics +......... 182
Intel Above Boards.......... Call
J Lazer (Tall Tree) .......... Call
JRam IIl (Tall Tree) ......... 179
J Ram Il AT (Tall Tree)...... Call
COMPUTERS
ABBOTT TURBO PC

IBM Compatible Computer,

4.77 or 7.47 key selectable,

AT style keyboard, 640K,

dual drive, 135 watt power

SUDP. yAEeRL . S Call

or with 20 MB Seagate
Harddrive........... Call

6 month limited warranty

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
TRWwarranty .......... Call

Multitech Turbo

IBM Compatible Computer,
256K, dual drives, 8MHZ, ports-
parallel-serial-clock, 5151 type
keyboard, graphics board (sim-
ilar to Hercules), mono monitor
DOS 3.1, 6 month national
WaTTaDtYess s o vk s3ipes pok Catl

Sharp Portable............. 1120 |

TERMS: Add 3% for C.0.D. orders. Shipping
on most software is $5.00. AZ orders +6.7%
sales tax. Personal check - allow fourteen
(14) days to clear. We accept purchase
orders from authorized institutions for
1.5%. All returns are subject to our ap-
proval. There will be a 20% restock fee.
Minimum phone order $50.

Technical & Other
Info. (602) 246-2222
Call for programs
not listed
DATA BASE MANAGERS
Clpp e e sy T Al $329
iRV 5 AT e AL 117
€ ondOmtL i 110 < i 310
Knowledgeman Il Package ... 365
ROWEThaSErde Ly L v 212
EYSACI . RS J D ey Call
@V CKCOC EHR N s 138
Quickreport . ............... 138
Revelation.................. 445
R: Base SystemV ........... 365
WORD-PROCESSING
E AS) s a el i ar el vie 88
Microsoft Word ............. 252
Multimate Advantage ........ Call
Peachtext 5000 ............. 145
VO I KSWrTERG L S s oy 139
Webster Spelicheck .......... 37
Wordstard MLl LS w 113N 162
Wordstar Propac ............ 233
Wordstar 2000 s, <3 saniimans b 233
Wordstar 2000+ ............. 278
SPREADSHEET
Microsoft Multiplan.......... 108
Spreadsheet Auditor3.0 ...... 82
SUPETCAICIA Tt & el attr Cali
VRIR[ M ME sl e e e re 49
ACCOUNTING
BPI AP, AR, PR, GA ..... . 299 ea.
(O3 F T W e A T Call
Dac Easy Accounting ........ 39
Dollars & $ense . ............. 94
Managing Your Money 3.0 ... Call
INTEGRATIVE
ADiliTy b2 L R (i 59
ENdDlCt i R st an st a T Y r el 312
Smart Software ............. Call
COMMUNICATION
PROGRAMS
CarboniEC Py 415
(CrOSSTa| IR SCREN S Ay 89
[RecIqale]{< = SRR NS Sty 3 & g 89
SMartConT | IRaiVEswvids e 83
GRAPHICS
Chartmaster ........ o et 199
Energraphics 2.0............ 269
In-A-Vision ................. 249
Microsoft Bus Mouse . ....... 106
Microsoft Chart ............. 164
Microsoft Serial Mouse . ... .. 119
INEWSEO O e et i 31
PC Mouse W/DR Halo Il .. ... 106
P SHOD abawile s e f s W8 33
Signmaster .............oL 132
PROJECT MANAGER

Harvard Total Project
Microsoft Project............
Super Project Pius . .... r
ingeline e Olg EEr i his
No Charge for Master Card or Visa

TOLL-FREE ORDER LINE 1-800-421-3135

WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave. « Phoenix, AZ 85051
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PC/XT
SYSTEM 800

- Slide Otf case - Power Supply §
- 640K Expandable Mother Board $ y
- 256K Instalied + 360K Drive Mono 569 . 00
- K-136 AT/XT Keyboard $ F"—_-_; s
- Floppy Control Card - Monitor co|or 759'00 A
« Mono or Color Graphic Adapter ]ITTIImT[l"lW -
- Assembled and Fully Tested : e
S oA
XT TURBO A0
SYSTEM 900 57058
360K Teac 1/2 Disk Drive ......................$90
360K Fujitsu 1/20nve . ... ............. .$85
MOI\O 5599.00 1.2M High Capacity AT Drive. ... ............ 8135
20 MB Seagate Hard Disk . ....... .....§300
c0|0I’ 5789 .00 20 MB Seagate Hard Qisk w/Western nglla ...... $399

PC/AT

SYSTEM 1000

Mono $1549.00
Color $1739.00

-

-

lllllilllllllilillllllIIIII}IIKIIIIHIIIIII ﬁ

/ﬁ\

- 200W Power Supply/Case

+ K-136 AT/XT Keyboard

« 1024K Memory On 80286 Mother Board
- 1.2M High Capacity Floppy Drive

+ AT HCD/FOC Controller

- Mono or Color Graphic Adapter

- Monitor

- Assembied and Fully Tested

SAMSUNG

MONITORS ! i

+ MD-1252G Amber or Green
12" Monochrome Monitor TTL, Swuvel Base, 720 x 350
Dot Resolution, 80 characler x 25 Rows

- CD-1464W RGB. . * .$269
16 color, 640 x 200 Um Resn\unun 80 Cnaracler x25
Rows

- £D-1452M EGA—HI Resolution RGB . ... . .GALL
640 x 350 Dot Resolution

KEYBOARDS

- K-139 AT/XT Keyboard .. ... ...878

Large Return Key. 12 Function Key Enhanced Keyboard

+ K-136 AT/XT Keyboard 1365
Software Switchable, Large Return Key

K135 X TaKey board P sie=ret & e e DRl $70
Features Separate Num. & Cursor Pads/LED Cap Lock &
Num. Lock w/Large Return

MODEMS

Hayes Compatible

- Smarteam External 1200.................. ... $165
- Lynkers External 1200 . ... ........... ... $110

- Discovery External 2400 .
- Easy DATA Internal 1200 .. .. ................

POWER SUPPLY

- P-150 Switching Power Supply......... ... . 365
- P-200W Switching Power Supply. .$99
- Mini Power Center ... ... .. -840
CHASSIS
- C-600 XT Case Shde Oft/Open top. . ... v $28
- C-600-A XT Case AT, Jr slyle XTisiza s Rl $39
+ C-700 AT Case. . ..$99

MAGITRONIC TECHNOLOGY INC

30 MB Seagalte Hard Qisk . ..CALL
ADD-ON BOARDS
PC/XT
- MGB-101 XT Mother Board. ... ... .$105
- MGB-102 Muitifunction Card. . 378
- MGB-103 Monochrome Graphic . ..... ... .$65
- MGB-103-1 Menographic Printer ... ........ $75
- MGB-104 Color Graphic. ...$55
- MGB- 105 Floppy Disk Card 1 port ...829
- MGB-105-1 Floppy Disk Card 2 port ....... .$38
- MGB-106 RS 232 Card 1 port. ... 825
* MGB-106-1 RS232Card2port............ $30
* MGB-107 Game /0 Card. . .$20
- MGB-108 XTS12K RAM Card . ......... .$44
- MGB-109 XT Paralle) Printer Card. . . .. $21
+ MGB-110 6220 XT HD & FD Controlier. . . .$125
- MGB-111 XT Color Graphic Printer Card .. .$66
- MGB-112 Manochrome Card ...850
- MGB-113 XT 640K RAM Card. .. ..846
- MGB-128 XT 640K Turbo Board . ... ..., . $130
- MGB-128 Clock Card. .. 529
- MGB-131 XT WO Plus Card . ....... .. $49
- MGB-132 XTMulb /8. .. ..., $79
- MGB-133 6210 XT HDC . $105
PC/AT
- MGB-201 AT Mother Board Bios $575
- MGB-202 ATSMMutiCard ... ... ..$179
- MGB-205 AT 1.2 M Floppy Disk Card .. .. .. $82
- MGB-205-1 AT 1.2M 360K Controfler $119
- MGB-208 AT25MRAAMCard ... ... .. $109
- MGB-210 AT HDC/FOC Controlier w Cable .$225
- MGB-231 ATEI/OLCard . S el SR $80
- MGB-109-1 AT/XT Parallel Serial ........... $55
- MGB-135 EGACard....... ......... 5285
CABLES
8510 Computer To Printer
6 $7 10l $7.50
151 .. §
8511 RS 232 Serial Cable DB25 1/
61 1A 87
8512 Computer Ta Pnnler Centronic
36 pin ¢c/c
6ff.... ...8850 101t ...$8.50
25 pin /e
6 fi.. - $7.50 101t ...$8.50
8513 RS 232 Senal DB25 myt
6/ [ oy . s, $7 101 . $8
8514 AS232 Serial DB25 m/m
671 (s
8515 Compulev To Modem
6. .$4.50 10t ... ...85.50
8519 Cnmpuler Tn Modem DB 25 m/0B 91
61t $7
8524 Gendcr Changer DB25 mim 84
8525 Gender Changer DB25 {7t L84
4 Ways Switch Box-Serial .................... $35
4 Ways Switch Box-Parallel ................. .. 837
AB Switch-Serial ... ... ... 825
A/B Switch-Paralfel. . $25
Power Outlet Strip UL .$9.99
Monitor Cable .$7.50
ACCESSORIES
DX-45 Diskette Box §7
0X-100 Diskette Box ... 88
Bar Code Reader.... .. .$300
Keyboard Cover COM . . .. .$4.50
Keyboard Cover IBM... . ... .. $3.75
Keyboard Drawer (Wood) ... .. 535
256K RAM Chip .. .$3.00
64K RAM Chip . . .$1.26
2nd Serial Port Kit . $17.99

9-02 43 Road, Long Island City, NY 11101
ORDERS ONLY: 1-800-227-5454
NY & West Coast Information: 718-706-7670

PLEASE CALL FOR QUANTITY PRICES
Orders Can Be Shipped from West Coast

All Orders are Shipped UPS COD Cash, Certified Check or Money Order Within 24 Hours.

1BM® PC/XT and Hayes are registered trademarks of their respective companies.
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Inquiry 209

BOOK REVIEWS

names throughout the book are very well chosen and help
to document the program in sections that are uncom-
mented.

One stumbling block in A Mode! Implementation of Standard
Pascal is that there is no bookwide index. Each program
has a fairly complete index of procedures and functions,
but there is no easy way to find where a general topic is
covered unless it is mentioned in the table of contents.
This makes the book much less useful for the person who
wants to find out how small parts of the implementation
work. Fortunately, it shouldn't get in the way of most
readers.

The Pascal code throughout the book is formatted beau-
tifully. The indentation is flawless even on multistatement
lines. In addition, the authors have used the accepted
Pascal character formatting throughout, so that all Pascal
keywords are in bold, and variable and constant names
have initial capitals. A nice touch added by the authors
is that all string constants are displayed in @ monospaced
typewriter font.

AN ADMIRABLE JOB

Writing a compiler is never an easy task. The authors have
done an admirable job not only of making the code cor-
rect but also of making it easy to follow in the book. This
is achieved by organizing the compiler in such a fashion
as to hide minor details until after the larger picture is
explained.

For example, the first few chapters deal with global
definitions and the source input and output. This is fol-
lowed by a chapter on object code generation, which
covers the structure of the p-code file in great detail. The
syntactical analysis is covered after this. The authors
assume that you already know the rules for writing Pascal
programs since these are shown only by following the
source code and are not discussed in the comments.

Welsh and Hay don't bother detailing most of the basic
concepts that they discuss. Instead. they show how a par-
ticular data structure is set up or how a certain procedure
converts its arguments. It seems to me that one of the
most educational parts of the book is the authors' use
of complex data structures to hold the program state and
contents of variables.

Although the authors’ assumptions of the reader's
previous knowledge may seem cavalier, it leaves them
more room to discuss the important issue: how to write
a compiler well. They do this in a subtle and effective way.
Rather than giving “rules” for good compiler construction,
they simply show how they did it for ISO Standard Pascal.
They let you make your own judgments on how to do it
for other languages. Although the book does not address
any other languages, the data structures and parsing pro-
cedures are appropriate for other programming languages
such as BASIC or Ada.

The authors have a few intrinsic features of ISO Stan-
dard Pascal working in their favor. It is easier to imple-
ment a p-code compiler than a machine language com-
piler. Also, the highly structured nature of Pascal makes

(continued)



ARC — the No-Problem Computer Company

Compatibility — The most compatible machines on the market.
Reliability — Ask about ARC. Our reputation in the industry is built on it.
Performance — We introudced the first furbo machine in 1984, and haven’t stopped since!

The ARC 286 Turbo

Fully IBM AT™ compatible, the
ARC 286 turbo has been reviewed by
InfoWorld and by PC Magazine.

InfoWorld, May 12, 1986: ““The
ARC 286 Turbo ... topped the list ... scored
better than the IBM PC AT, the Tandy 3000,
Zenith Data Systems Z-200, and Epson
Equity III.”

If you use a 286 based machine,
ARC is your company. Our compatibility
with IBM™ is the best in the industry. You
can use all of your software, expansion |
cards, network systems. Qur chassis looks e e
great, yet is built to stand up to abuse. The - A v v " :
200 watt power supply will support the ]/ /} ’ " ’ f,' ,’ .' ,' '.' .‘ -’f' : e ‘Y \
larg%st drives and peripherals you might want 1% !,, AL LY ‘Q
to add.

But don’t take our 286 for itself alone. When you buy ARC products, you get a whole
company behind you—warranty, service, and our Technical Support Hot Line—the kind of support
you need, and the kind you expect from ‘“The No-Problem Computer Company’’.

The ARC 3278 PC

Full function 3278 terminal. Coax
connector attaches to your IBM or compatible:
327x cluster controller. File transfer
software that is the fastest in the industry is
also available at a low per-mainframe charge.
Beats IRMA™, P.J.™ PCOX™ and IBM™,

System comes complete with 640K
RAM, 4.77 / 8 MHz turbo mode, Hercules™
compatible monochrome graphics, amber
monitor, and one 360KB floppy disk drive.

All ARC systems include full one
year manufacturer’s warranty. Independent
service contracts by TRW and 3M are
available optionally.

Let us introduce you to the complete line of ARC Turbo products — including the ARC Turbo,
Jet Turbo, Model 10, and The World computer. For a complete catalog of ARC products, including a
list of ARC Authorized Dealers, please write: ARC Consumer Services, 1101 Monterey Pass Road,
Monterey Park, CA 91754.

For a list of ARC Authorized Dealers, please write: ARC Consumer Services, :
1101 Monterey Pass Road, Monterey Park, CA 91754.

If you are interested in volume purchases, please call an ARC Major Accounts
representative at (213) 264-6531.

If your are interested in becoming an ARC Authorized Dealer, please call
ARC Dealer Relations at (800) 654-6151.

American Research Corporation
1101 Monterey Pass Road, Monterey Park, CA 91754 In California: (213) 265-0835. Technical Support: (213) 265-28€1
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Inquiry 403

BOOK REVIEWS

it easier to determine when the programmer has messed
up a program by forming an incorrect structure.

COVERAGE
The book covers a great deal of ground in less than 500
pages. It shows how a compiler and P-machine are con-
structed and how to write a large and well-structured
i e Pascal program. Although the authors do not belabor the
point, any compiler should be well structured in order to
assure the programmer that it is complete and correct.
' e SE- The learn-by-example method has its shortcomings. For
3.5 " Drive Replaces 5.25"! instance, the authors do not spend much time discussing
the connection between the p-code generator and the P-
machine. Readers may want to refer to sections of the P-

Step up to the future witha I MEGABYTE 3.5" disk drive

that is dircctly interchangable with the 5.25" drive in your A A : : '
PC. IUs the ideal solution for exchanging data with the machine program while reading about the compiler in
new generationfio SlEpEElCom DUlEE SRR - order to understand why a certain construct is used. This
compatable with IBM and Toshiba portables. The Modecl . : ; .
853W Drive Kit includes a high performance DSDD drive, is also true in the section on files used by the postmortem
front bezel, mounting brackets, and interface adapters. generator. Unfortunately, without an index, this task is not
Available in your choice of gray or black. Disk drive is eas
available seperately. Requires DOS 32 for maximun .y‘ ) .
performance. Ask about our special prices on disketts and Since most compilers generate machine or assembly lan-
SHpplicsh - e e e guage, books on compiler writing rarely cover p-code in
Tigertronics, Incorporated erth. The chapters on .the P-machine are a very _good
2734-C Johnson Drive P.O. Box 3717 introduction on how to implement P-machines while re-
VenlgeeCaiitoniate 35000 maining CPU-independent. The authors cover the con-
IMMEDIATE DELIVERY! (805) 658-74660: 67 struction of the P-machine that has to handle memory

management, multiple-precision math and strings, file
- manipulation, and error recovery. The memory-manage-
ment scheme shown in the book is a good model for any
compiler, not only p-code generators.

LUU.L A.Z) OINA Do The chapters on the postmortem generator suffer from
lack of explanation of the purpose of many of the pro-,

LU6.2 X_ 25 SNA BSC cedures. This is unfortunate since very few books even
mention methods for handling aborted exits and symbolic

LU6_2 X_ 25 SN A BSC debugging of aborted programs. Still, the authors’ clear

coding style lets you follow the code for the program fairly

Need an expert? easily and determine what data the program is working

- with and what the output will look like.
Systems Strategies is the expert's expert. We provide Another weakness is the authors assumption that the
systems and communications software development 88 | book is being read from beginning to end. Since the book

consulting to the experts, including IBM, DEC and AT&T.
Our project team approach emphasizes planning, man-
agement and control.

| is organized like the program, various details rely on facts
established earlier in the book. There were many places
where the book would have been clearer if the authors
had reminded the reader about the range of values for
certain variables or the purpose of certain procedures that

Through a combination of software expertise, proven
off-the-shelf software products, and project manage- |
ment skills our consultants can solve any data communi-

cations or systems software problem in minimal time. were covered hundreds of pages earlier.
Let our consultants put it together for you. OVERALL
UNIX e Bridges/Gateways ® Networks ® LANs | Asaprogram and as a guide, A Model Implementation of Stan-
Device Drivers ® Multibus, VME, AT and Q Buses dard Pascal makes a very interesting book. The clear struc-
Transaction Processing * Process Control ture of the program makes the book understandable and

enjoyable. The book goes further to show how a compiler

and P-machine are implemented. Many of the often-over-

. looked aspects of compiler design are covered here in a

@ SystemsMS:!Srgmffgles Inc. way that makes them seem natural. This volume will make
bt a good addition to many programmers’ libraries. m

Connect with us to get results.

225 West 34th Street New York, N.Y. 10001

(212 279-8400 ext. 400 Telex: 380226 Paul E. Hoffman (2000 Center St., Suite 1024, Berkeiey, CA
94704) writes and edits books. He is the editor of Text In Com-
puters, a new scholarly journal.
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The C for Microcomputers

s |
, = N PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple 11, 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
‘A compiler that has many strengths . ..
for serious work"

Computer Language review, February 1985

quite valuable

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 10/84 27:10 p1018) 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.

Compile/
Link Time

Execution  Code
Time Size

Dhrystone Benchmark
Manx Aztec C86 3.3 34 secs 5,760
Microsoft C 3.0 34 secs 7,146
Optimized C86 2.20J 53 secs 11,009
Mark Williams 2.0 ~ 56secs 12,980
Lattice 2.14 89secs 20,404

93 secs
119 secs
172 secs
113 secs
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-c ~ INTEL HEX Utility
Library Source Code - Mixed memory models -
MAKE, DIFF, and GREP -.c  Source Debugger

One year of updates -c CP/M-86 Library ¢

Symbolic Debugger

LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option

CP/M-86 Library -

Manx offers two commercial development systems,

Aztec C86-c and Aztec CB6-d. Items marked -c 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

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

$499

Greenleaf $185
PC-lint $98

UNIX isa l! istared TM of Ball Laborataries, Latiica TM Lattice inc., C-tree TM Faircom, Inc., PHACT TM PHACT ASSOC., Cl Optimizing C85 TM Computer innavatons, Ing., MACINTOSH, APPLE TM APFLE, INC., Pre-C. PLINK B6, TN PHOENIX, HALO TM Modla Cybermencs.

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 compelition 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 Compiley
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,makediff,grepJ -c
One Year of Updates -c

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-c 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 I, Commodore,
65xx, 65C02 ROM

Manx Aztec C65

“The AZTEC C system is one of the finest software |

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 full optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple II 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-
ferved 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 ($3000), PDP-11 UNIX ($2000), MS-
DOS ($750), CP/M ($750), MACINTOSH ($750),
CP/M-68k ($750), XENIX {$750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple II, 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-68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/Z80 ROM

Manx Aztec CI

“I've had a lot of experience with different C compilers,
but the Aztec C80 Compiler and Professional Develop-
ment System is the best I've seen.”

80-Micro, December, 1984, John B. Harrell IIi

Aztec C II-¢ (CP/M & ROM) $349
Aztec C II-d (CP/M) $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 210

To order or for information call:

800-221-0440

lml TM GIMPLE Software, Windscraen. SunScreen TM SuriTec, PANEL TM Houndhl" Camputer Systems Ltd,, WINDOWS FOR C TM Crealive Sofutiona, XENIX, MS TM MICROSOFT INC., CP/M TM DRI, AMIGA, C84, C128 TM COMMODORE Int.




A LASER PRINTER
SHARING UNIT
WITH 256K
BUFFER AND
8 USER INPUTS
FOR UNDER

|
| nngley D
i Hauil pTu-ate

That’s right! Now up to eight PCs, word processors,
CAD systems, or whatever can share two printers
automatically: :

In addition to eight senal input ports, the
PSU-81B gives you two output ports — one serial,
one parallel — that can operate ssmultaneously:

You also get lots of other convenient features,
mcluding a pause button, clear button, memory test,
TOE, and of course, a 256K dynamically allo;
cated buffer. !

So for under $800, make your laser printer eight
times more cost effective.
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$8 ,,

Check into our new PSU-81B, and other low-cqst

“automatic printer sharing units, from the leaders

in data communications technology.
Call or write WTI today for a complete catalog.

- In California, call (714) 979-0363. Telex-467741.

800-854-7226
BN este
M E‘:ﬁ tv;Iem;ntic inc.

2435 South Anne St., Santa Ana, California 92704

Inquiry 386 for End-Users, Inquiry 387 for DEALERS ONLY,



E-V-ENTS AND CLUBS

EVENTS

SECOND INTERNATIONAL CONFERENCE ON
ARTIFICIAL INTELLIGENCE, Marseilles,
France. Viviane Bernadac, Institut Interna-
tional de Robotique et d'Intelligence Ar-
tificielle de Marseille, 2 rue Henri-
Barbusse, 13241 Marseille cedex 1. France
tel: 91.91.36.72, telex: 440 860.
December 2—~5

ELECTRONIC MESSAGING '86: THE ERA OF
INTERCONNECTION BEGINS, Washington, DC.
Electronic Mail Association. 1919 Penn-
sylvania Ave. NW, Suite 300, Washington,
DC 20006, (202) 293-7808. December 3—4

SEVENTH ANNUAL COMPUTER LAw IN-
sTiTUTE, Chicago, IL. Law & Business, 855
Valley Rd., Clifton, N] 070(3, (800)
223-0231; in New Jersey. (201) 472-7400.
December 4—5

FIFTH SOUTH JERSEY MICRO SHOW, Parsip-
pany, NJ. Ken Gordon Productions Inc., PO.
Box 13. Franklin Park, NJ 08823, (800)
631-0062; in New Jersey, (201) 297-2526.
December 7

MicrRo COMPUTER FAIR, Oak Lawn, IL.
Thomas J. Zarecki. TJ. Enterprises, PO. Box
255, Chicago Ridge. IL 60415, (312)
839-2611. December 7

COMPUTER GRAPHIC ARTS 86/87, New
York, NY. Pratt Center for Computer
Graphics in Design, 9 Skyline Dr.,
Hawthorne, NY 10532, (914) 592-1155.
December 7—10

1986 FALL INDUSTRIAL ENGINEERING CON-
FERENCE, Boston, MA. Registrar, Institute
of Industrial Engineers, 25 Technology
Park/Atlanta, Norcross, GA 30092, (404)
449-0460. December 7-10

1986 ASME WINTER ANNUAL MEETING:
ELECTRONIC PACKAGING—A MULTIDIS-
CIPLINARY CHALLENGE, Anaheim, CA.
American Society of Mechanical Engi-
neers, 345 East 47th St.. New York, NY
10017, (212) 705-7053. December 7—12

DIGITAL ELECTRONICS AND INTEGRATED
CIRCUITS FOR NON-ELECTRICAL ENGINEERS,
Washington, DC. Continuing Engineering
Education, The George Washington
University, Washington, DC 20052, (800)
424-9773: in DC (202) 676-6106; in
Canada, (800) 535-4567.

December 8—11

December 1986

NATIONAL DATA COMMUNICATIONS Sym-
POSIUM ON LOocAL AREA NETWORKS AND
Micro-MAINFRAME LiNks, Washington,
DC. Digital Consulting Associates Inc., 6
Windsor St., Andover, MA 01810, (617)
470-3870. December 8—11

ARIZONA ELECTRONICS EXPOSITION CON-
FERENCE PROGRAM, Phoenix, AZ. MG Ex-
positions Group, 1050 Commonwealth
Ave., Boston, MA 02215, (800) 223-7126;

in Massachusetts, (617) 232-5470.
December 911
OPTICAL INFORMATION SYSTEMS ‘86,

Arlington, VA. Conference Management
Corp., 200 Connecticut Ave., Norwalk, CT
06854, (203) 852-0500. December 911

INTERNATIONAL OEM DESIGN ‘86 AND
IMEX '86, New York, NY. Penton Exposi-
tions, Suite 900, 122 East 42nd St., New
York, NY 10168. (800) 634-4639; in New
York, (212) 867-9191. December 9—11

Hi TECH UPDATE '86: SMART BUILDINGS.
Ottawa, Ontario. Conference Coll Inc., 1138
Sherman Dr, Ottawa, Ontario. Canada K2C
2M4, (613) 224-1741. December 1011

SECOND ANNUAL INTERFACE IN JAPAN CON-
FERENCE AND EXPOSITION, Tokyo, Japan.
The Interface Group Inc., 300 First Ave.,
Needham, MA 02194, (617) 449-6600.
December 11-13

TENTH BOSTON AREA MICRO SHOW, Box-
borough, MA. Ken Gordon Productions
Inc., PO. Box 13, Franklin Park, N] 08823,
(800) 631-0062; in New Jersey. (201)
297-2526. December 14

DEXPO EAsT 86, New York., NY. Expo-
consul International Inc.. 3 Independence
Way, Princeton, NJ 08540, (609) 987-9400.
December 17-19

MICROCOMPUTER GRAPHICS SHOW AND
CONFERENCE, New York, NY. Expoconsul
International Inc., 3 Independence Way.
Princeton, NJ 08540. (609) 987-9400.
December 17-19

activities at least four months in advance, we
will publish them as space permits. Please send
them to BYTE (Events and Clubs), One

If you send notice of your organization's public |

Phoenix Mill Lane, Peterborough, NH 03458.

CLuBS

METRO TANDY COMPUTER USERS GROUP
(TRS-80), George Mueden, 310 West 106th
St—15D, New York, NY 10025. (212)
222-8751.

NORTH SEATTLE AMIGA USERS GROUP,
17050 2nd Ave. NW., Seattle, WA 98177,
(206) 546-3482. Special emphasis on Al
and astronomy.

KERN INDEPENDENT PC USER GRoUP, PO.
Box 2780, Bakersfield, CA 93303.

OBJECT ORIENTED PROGRAMMING SOCIETY
{OOPS), Box 3516, Phoenix. AZ 85030.

CoMMODORE COMPUTER CLUB. PO. Box
23396, Vancouver, BC., Canada V7B 1W1,
(604) 738-3311.

ASSOCIATION OF SMALL COMPUTER USERS
(ASCU), PO. Box 14151, Atlanta, GA
30324, (404) 321-5400.

ALOHA COMPUTER CLUB OF Hawali, PO.
Box 4470, Honolulu, HI 96813.

QNX UsEers GROUP, c/o DA Systems, Inc.,
1503 East Campbell Ave., Campbell, CA
95008, Anna Lange, (408) 559-7434 or
Dave Merchant, (205) 688-2827.

COMPULINK USER GRoUP, 67 Woodbridge
Rd., Guildford, Surrey GU1 4RD, UK.

EUGENE PCJR CLUB, 1011 Valley River Way.
Suite 220, Eugene, OR 97401,

NEW YORK TIMEX/SINCLAIR ENTHUSIASTS
(NYTSE), Stoney McMurray, Editor, 473
Westminster 'Rd., Brooklyn. NY 11218-
6307. (718} 469-5948.

GATEWAY CP/M Users Group. PO. Box
37022, St. Louis, MO 63141-1522, (314)
569-4399 or 991-4399.

A-PEELING ADs. Apple Il users magazine.
PD Software, PO. Box 13256-A, Houston,
TX 77219.

THE MACHONOR BULLETIN, CE Software,
801 73rd St., Des Moines. 1A 50312-1051.,
(515) 224-1995.

JAYRAY'S CONNECTION BBS AND THE
BOARD NEWSLETTER, Ray Anderson, 3309
Rose Lane, Falls Church, VA 22042-
4012. =
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Before you consider the new

Hercules Graphics Card Plus,
consider the technology behind it.

A short while ago, Hercules™ intro-
duced a product that will forever change
the way information is displayed on a PC.

The product is called the Hercules
Graphics Card Plus.

We gave it that name because it
gives you the same hi-resolution text
and 720x348 graphics that made the
original Hercules Graphics Card
famous.

Plus it gives you RamFont.

RamPFont is a radical new hardware
mode that combines the speed of text

mode with the flexibility of graphics mode.
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And opens up a whole new world for

software.
The world

according to RamFont.
In the old days (before the Graphics
Card Plus), programs like Lotus®1-2-3;
Symphony,” Framework”™ and Microsoft”
Word had to use graphics mode to dis-
play multiple fonts and variable text
sizes, or to mix text with graphics.

But graphics mode is a whole lot
slower than text mode. Up to eight
times slower.

Enter RamFont.
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The heart of the Graphics Card Plus: the V112
microchip, Hercules’ newt generation video processor
that makes the RamFont mode possible.
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It lets all the programs we just men-
tioned (and plenty more in the future) do
all the things we just deseribed, all on

from four to 16 sean lines tall.
To help you design your own Ram-
Font characters and symbols, we've

one screen. Re 3 e included a font editor
At precisely the ~ srrrer— : called FontMan:

same speed as text Along with a set of
mode. 25 sample fonts to start

How RamFont your library.

works. 64K Stores 3(?%Kcl_\aracters And sinee the 4K

Like text mode, Ram- | ! RamFont mode can
Font uses a 16-bit | seezidtes | accept 8-bit character
word to represent a - codes, running your
character on the Bo00a | text mode software
display. The new RamFont mode displays 3072 programmable ' WIth your favorite font
Unliketextmode,  fmentepl st ombeste s a5 Simple as loading
however, the 48K franongncds it into RAM.
RamFont mode uses Just for the record,

a 12-bit character code instead of an
8-bit code.
Which allows you to choose from an
astonishing 3072 different characters.
While setting the size of your screen
cells from eight to nine pixels wide and

C31

HD74L8244P
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Another Hercules innovation. the
new LPTU2. I's a parallel printer
port on a chip. ‘

RamFont supports the standard charac-
ter attributes of reverse, high-intensity,
blink and underline.

Plus two new RamFont attributes:
boldface and strike-through.

What price success?

While were on the subject of technologi-
cal breakthroughs, let’s not forget the

everything the original
card gave you.
Plus RamFont.

suggested retail price.

Think of it. You get
Suggeqted retail price.

Plus FontMan.

Plus a parallel printer port that you
can now disable if there's a conflict with
another port in your system.

All for just $299— about half the
price of the original Graphics Card.

If you haven’t gone into shock, call
1-800-532-0600 ext. 212 (in Canada call
1-800-323-0601 ext. 212) for the name of
an Authorized Hercules Dealer near you
and we'll rush you our free info kit.

Hercules:
We're strong on graphics.

Address: 2550 Ninth-Street, Berkeley, California 84710 Ph: 415 540-6000
Telex: 754063

Trademarks/Owners: Lotus, 1-2-3, Symphony/Lotus; Framework/Ashton-
Tate; Microsoft/Microsoft; Hercules, RamFont, FontMan/Hercules

Inquiry 156 for End-Users. Inquiry 157 for DEALERS ONLY.
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CIARCIAS CIRCUIT CELLAR:

BuiLb THE GT180

CowoR GRAPHICS BOARD,

PART 2: THE HARDWARE

by Steve Ciarcia . . ....... e T 8-

PROGRAMMING PROJECT:
UsING DOS FUNCTIONS

FROM TURBO PASCAL

by Douglas F. Yriart . ... .....

PROGRAMMING INSIGHT?

A PROGRAM

FOR APPROXIMATING INTEGRALS

by David M. Smith .. ..... .......... 113

DEBUGGING MACINTOSH APPLICATIONS
by Toel Westii R S it i R e s 127

LocAL EFFECTS OF NUCLEAR WEAPONS
by Jon R. Fanchi . . ................ 143

IN THE CIRCUIT CELLAR this month, Steve Ciarcia continues with his GT180
project, which is designed to provide Professional Graphics Adapter—like
resolution on the SB180 single-board computer. In this second of three parts,
Steve focuses on the hardware. He gives a description of the major VLSI com-
ponents and also includes the hardware schematic of the GT180 itself. While
presented as an SB180 XBUS peripheral device, the GT180 can also be used
in many other “ported” graphics applications.

In “Using DOS Functions from Turbo Pascal,” our Programming Project for
December, Douglas F. Yriart explains how to call on operating system func-
tions from programs written in Turbo Pascal running under PC-DOS or MS-
DOS. You may never need to write another line of assembly language code.

David M. Smith's "A Program for Approximating Integrals;” this month's Pro-
gramming Insight, explores Aitken extrapolation. By using this technique, you
can approximate integrals with a minimum of function evaluations.

Next, Joel West looks at the trips and traps you're liable to encounter in
"Debugging Macintosh Applications.” Having wrangled with the Mac himself
as well as having gleaned advice from commercial developers, West has
developed a checklist on how to get an application up and running on the
Macintosh.

This month’s features end on a sobering note. ‘'Local Effects of Nuclear
Weapons” by John R. Fanchi presents two BASIC programs: One lets you deter-
mine the immediate thermal, percussive, and radiative effects of nuclear
detonations on yourself and your immediate surroundings; the other examines
longer-term effects, including fallout distribution.
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12MHz SPEED . . .

... plus A MEGABYTE FOR DOS!

THEY ALL NEED NUMBER SMASHER/ECM ™

Turn your PC or XT into the machine it should have
been! The 12 MHz Number Smasher/ECM is the fastest
acceleratoronthe market. Itis also the most powerful, provia-
ing a true megabyte for DOS!

To break the 640K DOS barrier MicroWay designed a
Memory Management Unit (MMU) that is tailored to DOS
plus a 2000 byte resident driver— MegaDOS™. Microway
calls this breakthrough Extended Conventional Memory.
When you type CHKDSK with the board installed, your sys-
tem will report 1,036,288 bytes total memory and 1,010,016
bytes free! Any conventional DOS program can utilize a full
megabyte for data or code without changing a byte.

Downloading a mainframe application? ECM memory
runs with any program that uses DOS for screen services
including RM and MS FORTRAN and MS and LATTICE Cl
This means you have an additional 384K available for over-
sized applications. Programs which write directly to the
screen require a simple patch to adhere to the new standard.
MicroWay has already developed patches for the Lotus,
WORDSTAR and AUTOCAD screen drivers. Release 1A of
1-2-3 jumps from 535516 to 916,444 bytes available and
runs faster than Release 2 for most worksheets.

Micro

Number Smasher/ECM is 100% compatible with all
hardware and software including EMS and EGA boards. The
compatibility is a result of control: its speed is switch, key-
board or software selectable from 4.77 MHz to 12.0 MHz
Applications which have not been upgraded to ECM canstill
be run by setting DOS to 640K or 704K and using the
memory above DOS for I/O enhancers.

Number Smasher/ECM runs floating point bound pro-
gramsfasterthan an AT orany other80286 based machine.
In fact, Number Smasher's 12 MHz 8087 runs a factor of
three faster than the standard 80287 on the AT, delivering up
to 125 kflops. Software is included for RAM Disk, print
spooler, and disk caching, which speeds up floppy and hard
disks by a factor of 2 to 10!

Number Smasher/ECM is the most cost effective pro-
ductivity tool you can buy. The base board which runs at
954 MHz comes with 512K and costs only $599! The com-
plete system which includes a motherboard accelerator, one
megabyte of memory and a 12 MHz 8087 is just $1199. Call
today to discuss your particular configuration. Remember:
“The advantage of buying from MicroWay is outstanding per-
sonal service.” (PC Magazine, 6/10/86 — p. 162)

See our product ad on page 191.

The World Leader in 8087 Support

Way

86 BYTE » DECEMBER 1986

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341
Tempo House, London, UK. call 01-223-7662

Nu'mber Smasher, ECM and MegaDOS are trademarks of Microway, Inc. MicroWay is a registered trademark of Microway, Inc.

Inquiry 234
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BUILD -THE GT130

COLOR GRAPHICS BOARD

PART 2: HARDWARE

BY STEVE CIARCIA

A description of the components and
the hardware schematic

Last month I introduced
my new Professional
Graphics Adapter (PGA)—
like GT180 graphics
adapter for the SB180 and
SBI80FX computers and
discussed the basics of
CRT controllers. This month I'll continue
with a description of the major VLSI com-
ponents. I'll also include the hardware
schematic of the GTI180 itself. While
presented as an SB180 XBUS peripheral
device, the GT180's combination of high-
level integrated circuitry, parallel port inter-
facing. and Borland International's Graphix
Toolbox standard software facilitates its use
in many other "ported” graphics applica-
tions (see photo 1)

FEW CHIPS ARE USED
The key to the GT180's design i$ a recently
announced CMOS VLSI graphics processor,
the Hitachi HD63484 ACRTC (advanced CRT
controller), and two companion chips:
HD63485 GMIC (graphic memory interface
controller) and HD63486 GVAC (graphic
video attributes controller). These are sup-
plemented by a highly integrated CMOS
palette D/A converter—the Brooktree
BT450.

The block diagram in figure 1 shows that
these chips. in combination with a 512K-
byte frame buffer (sixteen 64K by 4-bit

' dynamic RAM chips), need little extra sup-

port to achieve an entire graphics drawing
and display subsystem. The 512K-byte
frame buffer can hold three or four screens
as well as a library of graphics objects like
windows, fonts, and icons. A standard shift
register allows input from an IBM PC-com-
patible keyboard. Finally, a few TTL chips
and a PAL (programmable array logic) gen-
erate the control signals to interface the
ACRTC, keyboard shift register, and palette
D/A converter to the SB180's XBUS. The
GTI180 can directly connect to a number of
standard CRTs—both TTL and analog—like
the Princeton Graphics SR-12 and SR-12P.

THE HD63484 ACRTC
The ACRTC, an incredibly powerful CMOS
chip containing more than 100,000 tran-
sistors, needs to perform a number of tasks.
First, it must generate the CRT timing
signals, including HSYNC and VSYNC. Next.
it must perform display-control tasks like
scanning the frame buffer whilé keeping
track of cursors, split screens, and windows.
Finally, it must assist the application pro-
(continued)
Steve Ciarcia (pronounced “see-ARE-see-aft} is an
electronics engineer and computer consultant with ex-
perience in process control, digital design, nuclear in-
strumentation. and product development. The author
of several books on electronics, he can be reached at
PO. Box 582, Glastonbury, CT 06033.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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CIRCUIT CELLAR

grammer by providing built-in draw-
ing algorithms and commands. The
ACRTC integrates all these functions
on a single device.

Examining the ACRTC block dia-
gram (see figure 2) reveals that it con-

tains three separate microprocessors
(16-bit CPUs)—one CPU for each of
the primary tasks: CRT timing genera-
tion, display control, and drawing The
ACRTC contains more than 200 bytes
of command and control registers

s dididds

i

(3
HO834

v itse 22

Photo [: The GT180 graphics adapter. The various connectors along the right-hand

side are (from top to bottom): a DB-9 connector for analog RGB output,
another DB-9 connector for RGBI TTL output, and a DIN connector for an IBM

PC—compatible keyboard.

P

ACRTC

— T
i
DOTCK-.-A-.-——é-Q‘.’—Ji'h . -
Ty FRAME BUFFER
MADO- MAO- FAO- | .
AO-A7
h:AIZDIES MA18 FA;1, 4 A
M RAS. CAS, OF, WE i
s il
migamcg‘ - GMIC /SCKE, SLD, ADRA-ADRC, DSPCYC

2CLK

MRD. MCYC

: FDO-FD31
D0-D7

GVAC X 2

HSYNC, VSYNC

l VouT

- VIDEO CIRCUIT

Figure 1: A block diagram of the GT180.
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used in conjunction with 38 high-level
drawing commands (see figure 3). The
registers and commands will be ex-
plained and put to good use in next
month's software description.

GMIC AND GVAC

It is possible to use the ACRTC by
itself in a graphics design. However,
for a design exploiting all the ACRTC
features, the amount of TTL support
logic required is large. Furthermore,
due to the complexity and high speed
required of the support logic, such a
circuit would be difficult to design and
debug.

For example, during a drawing oper-
ation, the ACRTC treats the frame buf-
fer as a simple linear sequence of
16-bit words, just like a regular 16-bit
CPU. However, during a display re-
fresh, the frame buffer needs to read
64 bits at one time to keep up with
the high speed requirements of a fast
CRT. Thus, the frame buffer's address-
decode and data-buffer circuits must
be dynamically reconfigured for 16-
and 64-bit operations. On the display-
controller side, ACRTC features (like
windows, horizontal smooth scroll,
and zooming) require circuits to in-
teract with and control the 64-bit high-
speed video shift registers.

T help the designer eliminate much
of the TTL support logic and lessen
the design complexity, I have used the
HD63485 GMIC and HD63486 GVAC
support ICs. The GMIC manages the
multiplexed addressing of the frame
buffer's DRAMs and generates the re-
quired control signals like RAS, CAS,
and WE. Each GVAC includes two
16-bit shifters, so two GVACs provide
a 64-bit shift register, The GVACs also
map ACRTC 16-bit drawing accesses
to the 64-bit frame-buffer bus. The
GMIC and GVAC are manufactured
using a special process called Hi-
BICMOS, which combines the speed
and drive of bipolar (64 megahertz,
IOL=24 milliamperes) with the low
power operation of MOS (less than 1
watt).

This subsystem (ACRTC. GMIC,
GVAC, and frame buffer) can directly
interface to a digital RGB! {red-green-
blue-intensity) monitor. The addition
of the BT450 palette D/A converter
allows the connection of an analog
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CRT for finer color selection. In the
past, the designer would have to build
a palette D/A converter by combining
a static RAM palette with three
separate video D/A converters—a dif-
ficult and expensive task. Now, the
BT450 combines the 16- by 12-bit
palette RAM and three separate 4-bit
30-MHz to 70-MHz D/A converters.

Watch for the availability of new
palette D/A converter chips like the
BT450 to cause a trend to analog
displays, even for low-cost computers.

THE GT180 HARDWARE

The GT180 board consists of a
number of distinct sections: the
graphics display and control section

(the ACRTC, GMIC, and GVACs), moni-
tor interface {the palette D/A converter
and TTL buffers), SBI80 XBUS inter-
face circuitry, and the IBM PC key-
board adapter. The complete GT180

schematic is shown in figure 4.
The interface between the ACRTC,
PC keyboard register, palette D/A con-
(continued)
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Figure 2: A block diagram of the ACRTC chip.
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Figure 3: (a) A pin-out diagram of the ACRTC; (b) the ACRTC's command list.
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verter, and the SBI80 (or SBI80OFX)
XBUS expansion bus requires some
"glue” logic. Fortunately, a PAL is easi-
ly used for a major portion of this cir-
cuitry. Besides decoding port ad-
dresses for the ACRTC, D/A converter,
and keyboard port, the PAL inverts
the polarity of the R/W signal during
direct memory access. This is required
because the 64180 includes the
DMAC (DMA controller) on-chip. The
interface between the SB180 and the
ACRTC provides a number of options,
including status polling, interrupts,
and DMA. Some or all of these tech-
niques can be used, depending on
the requirements of your application.

I have provided the IBM PC-com-
patible keyboard port to permit evolu-
tion of the GT180. If an application
doesn’t need the ASCII terminal nor-
mally connected to the SB180 (all ref-
erences to the SB180 include features
that are also incorporated in the new
SB180FX), the PC keyboard and col-
or display can be used as the main
console. The SB180's RS-232 port
previously used for the terminal con-
nection could be used for another
purpose, like a mouse, plotter, or
digitizing tablet.

GRAPHICS DISPLAY AND
CONTROL

The heart of the GT180 board lies in
the four-chip set consisting of the
ACRTC, GMIC, and two GVACs.
Because the GMIC and GVACs were
designed around the ACRTC, intercon-
nection is simple. The four chips share
a common 16-bit data bus with three
additional data lines going between
the ACRTC and GMIC. The GMIC con-
trols RAM addressing via eight ad-
dress lines, four write-enable lines, an
output-enable line, and RAS (row ad-
dress strobe} and CAS (column ad-
dress strobe). The GVACs control all
data access to the RAM and extract
assorted attribute information from
the data lines.

MONITOR INTERFACE

The GT180 supports both digital and
analog RGB monitors, The digital-
monitor interface simply consists of
the red, green, blue, and intensity out-
puts of the GVACs plus HSYNC and
VSYNC from the ACRTC buffered
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through a 745241 (IC10). Jumper JP3
allows selectable inversion of both the
HSYNC and VSYNC signals. If the
jumpers are installed, ICI inverts the
signals.

The analog RGB section is a bit
more involved. The RGBI signals com-
ing from the GVACs are fed into the
palette D/A converter (IC6). These
signals are used to reference the col-
or look-up table, which provides the
color information to the D/A con-
verters. The RGB outputs of IC6 are
capable of driving the monitor direct-
ly with 75-ohm termination (R1, R2,
and R3). The SYNC signal is made up
of HSYNC combined with VSYNC via
an exclusive-NOR operation and buf-
fered through IC10. Finally, the MODE
signal controls whether the Princeton
SR-12P monitor runs in 400-line or
480-line mode. You should remove
JP2 for 480-line operation.

Noise is a critical factor to consider
in the design of video circuitry. To
minimize the noise imposed on the
palette D/A converter through the
power supply, ferrite beads are used
to isolate power for IC6 from the rest
of the board. The beads filter out any
high-frequency noise created else-
where on the board that could result
in garbage in the final picture.

INTERFACE CIRCUITRY
The GT180 is designed to be plugged
into the 40-pin XBUS on either an
SB180 or the SB180FX. The SB180
doesn't provide any output buffers, so
line loading is an important con-
sideration when producing a periph-
eral (the 180 XBUS is buffered). The
GT180 uses the data, address, and
bus-control lines in numerous places
on the board, so two 74LS245s (IC4
and IC30) have been added to buffer
the majority of interface lines. The
direction of data flow through the
data-bus buffer (IC4) is controlled by
an RD line from the SBI80 and an
enable output from the PAL (IC5).
We need some additional circuitry
to decode I/O ports for the devices on
the board. The ACRTC needs two
ports, the palette D/A converter needs
two ports, and the keyboard needs at
least one port. It would also be nice
to use jumpers to change the location
of the GT180 1/O ports within the ex-

pansion space to avoid conflicts with
other peripherals plugged into the
same system. Ordinarily, such decode
circuitry would require many TTL
gates occupying a good deal of board
space. Instead, this is a perfect ap-
plication for a PAL.

PAL DECREASES

INTERFACE COMPLEXITY

A PAL is a device similar to a PROM
in that it can be custom-programmed
for an application by the designer.
The GT180 uses a 16L8. The "16"
means the device has 16 possible in-
puts, the "8 means it has 8 possible
outputs, and the "L in the middle in-
dicates that the outputs are active-low.

A PAL gains more flexibility from
the fact that most of the outputs can
also be defined as inputs. However,
since there are only 18 pins on the
chip for 1/0, the sum of inputs plus
outputs cannot exceed 18. You can,
for example, have 14 inputs and 4 out-
puts. The GT180's PAL uses 11 inputs
and 7 outputs.

Inside the chip is a series of AND
and OR gates. The inputs to the chip
are directed to the inputs of the AND
gates, and the outputs of the AND
gates are directed to the inputs of the
OR gates. The OR gates’ outputs are
sent to a buffered inverter and then
to the chip's outputs. This arrange-
ment of gates makes implementing
standard sum-of-products logic equa-
tions easy.

The programmable array comes

into play when you decide how the -

inputs to the chip are to be con-
nected to the inputs of the gates
within the chip. An array of fuse links
is used for this. The chip’s input pins
are connected to the columns of the
array, and the inputs to the gates
are connected to the rows. At each
row-column intersection is a fuse con-
necting the row to the column. On an
unprogrammed chip, all the fuses are
intact, so all the chip's inputs are
connected to all the logic inputs. In
the process of programming the chip,
all unwanted fuse links are literally
blown out by the PAL programmer,
leaving just the links that connect the
desired chip input to a particular gate
input.

Most of the PAL inputs are standard

bus signals necessary for /O port
decoding. Two select lines are also
defined that let you select one of four
base locations for the GT180 1/O ports,
JP1 is used to set these select lines.

The DMA input is not a standard
bus signal. When the ACRTC gener-
ates a DMA request, it is latched by
IC3 and sent to the DMA input on the
PAL (as well as to the DREQO input
on the SB180). The ACRTC requires
that R/W be inverted during a DMA
transfer, so this is taken care of within
the PAL.

There are also seven outputs de-
fined on the PAL. The BDSEL line
goes active anytime the board is ref-
erenced and is used to enable the
data-bus buffer (IC4). ACRCS provides
chip select to the ACRTC, and ACR/W
provides the R/W signal to the ACRTC.
ACDACK is the DMA acknowledge
signal to the ACRTC. DACCS is the
chip select for the palette D/A con-
verter, while KEYCS is the chip select
for the keyboard adapter.

The last PAL output is labeled
EXSEL. A little history is necessary to
explain this signal. When | designed
the COMMI80 board (see the Decem-
ber 1985 Circuit Cellar), I hadn't con-
sidered that 1 would be designing
something like the GT180. Conse-
quently, 1 made the assumption that
only one expansion board would ever
be plugged into the SB180 at any one
time. Therefore, the data-bus buffer is
enabled whenever EXSEL?2 from the
SB180 goes active, even though there
are gaps in the expansion space that
the board uses. When [ sat down to
look at doing a graphics board, |
realized that if someone wanted to
use the GT180 with a hard disk on an
SBI180. | had to make some allowance
for plugging both a COMMI80 and a
GT180 into an SB180. (The SB180FX
incorporates both the floppy disk and
SCSI controllers on the same board
and therefore does not require the
COMMI80 to add a hard disk. Refer
to the What's New section in this issue
for further details.)

The GT180 uses eight 1/O ports. The
base address for the ports is jumper-
selectable and can be set for either
EO, E8. FO, or F8 hexadecimal. (For
the remainder of the article, all port

(continued)
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Figure 4: The schematic of the GT180.
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Figure 4 continued.
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BDSEL = SO + ST « A3 « A4 « SEL
+ S0« 51 « A3 « A4 « SEL
+ 50 « S1 « A3 « A4 » SEL
+ S0+ S1 A3 « Ad + SEL

ACRCS = BDSEL = Al » A2 « E » DMA

ACRW

KEYCS
+ RESET

DACCS = BDSEL * Al + A2 » E « DMA

= BDSEL » DMA « WR
+ BDSEL » DMA = WR

= BDSEL « A2 + E « DMA

ACDACK = RESET

+ BDSEL * Al » Al « E » DMA

EXSEL = SEL + BDSEL

Figure 5: Equations for the GT180's PAL.
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Figure 6: The schematic of a discrete logic equivalent to the GT180's PAL.
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addresses will be in hexadecimal.)
Since a fully populated COMMI180
uses ports EQO-E7 and FO-FF, the
logical base address for the GT180 is
E8. (The SBI8OFX has three addi-
tional address lines for decoding
ports 40-7F, but the GT180 doesn't
currently use any of them))

The GT180 can be used in many dif-
ferent hardware configurations. There
are mounting holes that line up with
those on the SB180 as well as those
on the SBI80FX. so mounting the
GT180 to either of the main processor
boards is a simple task. The 40-pin
XBUS expansion connector is in the
same place on both the SBI180 and
the SBI180FX.

Additional expansion boards can be
plugged into the pass-through con-
nector located on the GT180. These
boards can employ any of the 1/O ad-
dresses not being used by the graph-
ics board. A second 40-pin connec-
tor on the GT180 passes all the signals
straight through, except EXSEL?2. This
signal is generated by the PAL, and
it is presented on the second connec-
tor only if the GT180 is not being
selected. Consequently, this is the ap-
propriate connector to attach a
COMMI80 board to. (The COMM180
should never be plugged into the
main pass-through connector since
bus-contention problems would
occur.)

To aid you in building your own
GT180, I have listed the PAL equations
for IC5 in figure 5. Also, figure 6 shows
the schematic of a discrete compo-
nent equivalent to the PAL if you want
to build the GT180 but do not have
the facility to program a PAL. When
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you are done, you are welcome to
download utilities and other graphics
software that | will post on BYTEnet,
BIX, and the Circuit Cellar BBS to aid
in checking out your handiwork.

THE KEYBOARD ADAPTER

The IBM PC keyboard uses a syn-
chronous serial interface to talk to the
host computer. While the typical IBM
connection allows data flow to and
from the keyboard, the circuit used on
the GT180 only reads from the key-
board. This greatly simplifies the
circuit.

Five lines connect the keyboard to
the computer. Two are for +5 volts
and ground, one is a power-on reset
signal that initializes the keyboard,
and the last two carry the data signal
and clock signal. Data is sent from the
keyboard using a 9-bit serial stream.
You can think of the first bit as a start
bit. The remaining 8 bits contain the
code for the key being pressed (or
released), with the low-order bit arriv-
ing first. The falling edge of the clock
signal is used to indicate valid data is
present on the data line. (Note: IBM
PC keyboards are not ASCll-compati-
ble)

The core of the keyboard adapter
is a 74HC595 (IC2) 8-bit shift register
with a built-in three-state latch. It also
has an unbuffered output, QH’ that
reflects the state of the last bit in the
shift register. This is normally used to
cascade multiple registers. Data is fed
into the D input directly from the key-
board. The clock is inverted since the
chip assumes valid data on the rising
edge of the clock pulse.

When the register is read or a reset
is performed, IC2 and IC31 are
cleared. Data arriving from the key-
board is shifted into 1C2, and the data
presently in the register is shifted up
one bit (A to B, Bto C, etc). When all
the data has been received from the
keyboard, the shift register will con-
tain the 8-bit keycode. The problem
now is how to latch the data into the
register's output buffers and tell the
computer that a key was pressed.

Remember that an extra start bit
was sent by the keyboard. This high
bit will appear on the QH’ output as
the seventh data bit being clocked
into the shift register. Data from the

QH' output is clocked into IC31a one-
half clock period after it appears on
QH' Half a clock period later, the last
bit of the keycode is shifted into the
shift register. Half a clock period after
that, the data from IC31a is clocked
into IC31b. The output of IC31b im-
mediately strobes LCLK on IC2, caus-
ing the current state of the shift
register to be latched into the output
buffers. The output of IC31b is also
connected to an open-collector in-
verter (IC29) and can be used as an
interrupt to the SBI180.

A subsequent read to the keyboard
port will place the byte in the output
buffers onto the data bus and will
clear the shift register and IC31 so
they are ready for the next keystroke.
The data in the output buffers is not
cleared and is available until the next
byte is received from the keyboard.

SELECTING A COLOR MONITOR
Whether or not a particular monitor
is suitable for use with the GT180
depends on two factors: the monitor's
bandwidth and its physical interface.
The analog RGB interface has three
analog signal lines—one each for red,
green, and blue—with a peak voltage
of +0.6 V for maximum brightness.
There is also a negative composite

sync at TTL levels that consists of the
HSYNC and VSYNC signals com-
bined. This type of interface is com-
patible with the SR-12P monitor men-
tioned before.

The digital TTL interface includes
four TTL:level lines for the red, green,
blue, and intensity lines. There are
also two more TTL-devel lines for
separate HSYNC and VSYNC signals.
This type of interface is compatible
with most monitors designed for
IBM's CGA board. Unfortunately,
some monitors on the market don't fit
the format of either of the two inter-
faces described above. You will prob-
ably have problems with such moni-
tors, so it's best to avoid them
altogether.

The GT180 is designed and pre-
sented as a 640- by 480-pixel resolu-
tion display controller. However, you
can configure it by software to resolu-
tions of 640 by 400, 640 by 350, 640
by 200, 320 by 200, etc. (all with 16
colors). Ultimately, the frequency of
the crystal oscillator you use on your
GT180 board controls the resolution
you can expect and the monitor you
can use. A 25-MHz oscillator will give
you a PGA-like 640 by 480 or 640 by
400 resolution but requires a high-

(continued)

"Fractal Bay"

UNRETOUCHED
FRACTAL
CREARTION

Photo 2: This scteen picture was produced using the GT180 and a Princeton

SR-12P monitor.
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Photo 3: Another screen picture using the GT180 and SR-12P.

quality 30-MHz monitor like the
SR-12P (see photos 2 and 3).

In order to use a less expensive
EGA- or CGA-compatible color moni-
tor intended for the IBM PC, you must
use a lower oscillator frequency and
give up some resolution. A CGA
monitor, for example, has a 15-MHz
bandwidth and will support only a
resolution on the order of 640 by 200.
The newer EGA monitors have a
higher bandwidth and a resolution of
640 by 350 (an EGA monitor is RGBI
and not analog). You will have to slow
the GT180 down by a proportionate
amount to use a slower scan rate. Use
a crystal oscillator in the range of 12
to 13 MHz for a 640 by 200 monitor.
(Note: Software utilities included with
the GT180 allow use of the lower-
resolution monitors)

The flexibility offered by the inter-
changeable crystal oscillators coupled
with the ability to set up the ACRTC's
internal timing registers from software
allows you to use most monitors on
the market as long as you keep the
bandwidth limitations in mind.

One tidy and relatively inexpensive
way to get around most of the prob-
lems listed above is to use a monitor
that can support a range of scan rates
and either of the interfaces men-
tioned. No such animal? Well, NEC
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makes a MultiSync monitor that will
adapt to whatever scan rate you are
using and accepts either analog or
digital RGB inputs.

CIRCUIT CELLAR FEEDBACK
This month's feedback begins on
page 58.

NEXT MONTH
Part 3 looks at the GT180 Graphix
Toolbox software. m

Special thanks to Tom Cantrell, Ken David-
son. and Mike Weisert for their contributions
lo this project.

All screen pictures presented in this article
were produced using the GT180 with a
Princeton SR-12P monitor. The bit-mapped
pictures were originally composed on an Atari
520ST using DEGAS by Tom Hudson. They
are reproduced and used here by permission.

The following items are available from

The Micromint Inc.
25 Terrace Dr.
Vernon, CT 06066
(800) 635-3355
(203) 871-6170
Telex: 643331

I. GT180 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 GT180
Graphix Toolbox............. 5449

2. GT180 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
GT180 Graphix Toolbox software for the
SBI80 and SBI80OFX computers, optimized
for the 64180 processor. Supplied on
5Y-inch DS/DD SBI180 format disks with
300-page manual.

SB180 Modula-2 alone........... $69
SB180 Modula-2 with Graphix
6! D OX N O C e e e e et $89

4. SBIBOFX 5.75- by 8-inch single-board com-
puter, 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

SBI8OFX board with software. .. .$499

SBI180FX board fully populated with

512K bytes, SCSI chip, and

SO TWATC RPN S st i o ..$599
9.216-MHz 64180 processor upgrade
(SBIBOFX only). ............... $50

GMIC, GVAC, ACRTC, and palette D/A con-
verter chip sets are available for experi-
menters who wish to hand-assemble the
GT180. Call for price and availability infor-
mation. Borland's Turbo Modula-2 is also
available for most CP/M Z80 machines. Con-
tact Echelon Iric., 885 North San Antonio Rd.,
Los Altos, CA 94022, (415) 948-3820. The
SBI180FX is hardware- and software-compat-
ible with the SB180.

Surface delivery (US. and Canada only):
add $5 for US., $10 for Canada. For delivery
to Europe via U.S. airmail, add $20. Three-
day air freight devlivery: add $8 for US. (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 pres-
ent projects. You are invited to call and ex-
change ideas and comments with other Cir-
cuit 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 mail-
ing list and receive periodic project up-
dates and support materials, please cir-
cle 100 on the Reader Service inquiry
card at the back of the magazine. l
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maximum speed.

Operators are standing by . . . Please use this Number for ORDERS ONLY!

CALL TOLL FREE FOR RUSH ORDER DELIVERY! :

Incredible Value
IN TEXAS, PLEASE
CALL TOLL FREE
1.800-622-4070

With 30
Day : For Technical S‘uppor/Plcase call 1-214-783-6001

Money-Back Guarantee MIX Software, Inc. / 2116 E. Arapaho / Suite 363 / Richardson, ‘Texas 75081
Or contact our Worldwide Distributors direct in:

Canada: Saraguay Software 1-416-923-1500 Switzerland: DMB Communication CH-1 875 53 29
Australia: Techflow  047-586924 France:  Info/Tech 1-43-44-06-48

$plit Screen Text Editor ( RUSH REPLY ORDER FORM! )i
AN 82995 oty

AT ONLY g.fos and CPIM Z80
prters
Our high powered
editor is great for edit-

Please check method of payment:
O Check( Money Order(] MasterCard/VISA.

YourREandiFrsat s s

ing high level lan- Expires =
guages. It works just Shipping Charges {No charge for ASM
like Micropro’s | Utility)

Wordstar¥®but
macros allow you to
ereale your Own cus-
tom editor, and the
split-screen feature lets
you edit two files at
the same time.

In the U.S.A.: Add $5.00 per Order.

In CANADA: Add $10.00 per Order.
OVERSEAS: Add $10.00 per Text Editor
Add $20.00 per C Compiler. Add $30.00
for combined C Compiler and Text Editor.
Operating System: (Check one)
ClcpM 280 [ MSDOS/PCDOS

Solit Say: 1 !

The MSDOS/PCDOS version ‘«:-?-;.;.- : % * : ; : <

is loaded with special features: pimice el

* Execute any DOS command or RUN other
programs from the editor.

* Quickly edit files as large as 300,000

\ Specify Your Computer Name e - ..

o/ Specify Disk FOrmil - am e e —owsn

characters. 2 B w.  C Compiler & Text Editor NAME i 1 i
» Compile MIX C programs directly from : T ey | ¥ i i 3
memory. The editor automatically positions Total .
the cursor to the first error inyour Description Quaatity ‘PRICE  Order folRleneta Gt )
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Finally, a [anguage wort

For years BASIC has been everyone's first
language. And for almost as long, they've been
tempted by other languages. Lured by promises
of more speed, more power.

We have a solution. A new language thats a
substantial improvement over BASICA. Faster.
More structured. Finally, a compelling reason to
leave BASIC.

Introducing Microsoft’s QuickBASIC
Compiler, Version 2.0.

At last, you can have the latest programming
techniques, combined with the solid foundation
of BASIC. Our new compiler is as compatible
with BASICA as you can get. At the same time
it offers the extra speed and power you've been
looking for.

TRy

Run faster with compiled code.

If there’s one thing you've asked for, its speed.
And Microsoft® QuickBASIC simply blazes.
Old BASICA programs will run up to ten times
quicker once they've been compiled. Sometimes
even faster.

Everything you need. Built-in.

Making programs run faster is only part of the
story, though. The new Microsoft QuickBASIC
Compiler includes a full-screen editor, built-in.
So now you can make the jump from writing to
RUNning in no time flat. Edit your program,
compile it, and run it. Faster than any other
BASIC compiler around. All without leaving
our on-line help and prompts.

Uiew | Search ._T- L o v, T

Find...
: Selected Text
FUR theta = 8 T 2=
CALL DrawStar{c Change...

Label

Ar |

Repeat Last Find F3

“UB DrawStar(cx,cy,radius,theta) STATIC

dx = radius * cos(theta)

dy = radius * zin(theta)

linelex,cy)-(ox+dx,cy+dy),2
snd sub

‘Next Error




leaving BASIC for.

e

On the rare chance your program doesntrun |

Microsoft QuickBASIC Compiler Version 2.0

" . ] A i
100% the first time out, we've got another sur- for IBMPPC and Compatible Computers. ,,
prise for you. The Microsoft QuickBASIC | T
; BASICA Compatibility
debu er. Our full—screen tracin lets vou debu 1 *Sound statements including SOUND and PLAY.
' Sy g «Graphi including WINDOW, VIEW, DRAW
your programs while watching the source code d e e e S LT S SCREEN.
execute. A line at a time, or with breakpoints, | +Support of EGA extended graphics modes. NEW!
| *BASICA structures are supported including WHILE/WEND,
As easy as can be. | IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, and
Our compiler is also smart enough to save you . event handling. St
&4 . 5 . . i 1Crosort fi
time. First, by ﬁr}dmg dany €rrors In one pass. | Results of Sieve Benchmark BASICA 3.1 QuickBASIC20 |
Second, by putting your editor’s cursor on the T e e 052 ;
problem. Automatically So youdonthavetoget |  Complete Programming Environment
lost in a maze of error codes and line-numbers. Bl:tlfcﬁf%%o@ﬁhat places the cursor on found errors autos
m aLy. .
The BASIC VII. tues. And more. ~S]?$1z£er\]e£‘t;;?lv AR Spimi 00 s ey 4

+Link routines once when starting a programming session and
no need to link again when changing programs. NEW!

+Built-in debugger with single-step, animate, and trace modes.
NEW!

Speaking of line numbers, let's not. Because

line numbers are strictly optional. And Microsoft
QuickBASIC lets you use alphanumeric labels

i

as well. Now you can GOTO ErrorCheck instead A?;f;if;f:i’?f{ﬁfgﬁgmms'
of line number 6815. +Can be used to make your programs more readable. Line

Or you could stop using GOTOs altogether. gsss:triiiaiir;not required but are supported for BASICA
There are a variety of options that could make Structured Pro S

L i gramming support K ]
the GOT@ an endanpered speciesteatiies ike i S Bece IIENELLENBEEliminares the reed for 3
o 1 emu o Y
multi-line [FTHEN blocks. And named sub- . Subpro;rams :ar:l be called by name and passed parameters. i
programs. Now your BASIC programs can be ‘ MBgéh lloca%) and global.variasbles are supported.
: ular Programming Support

as StI'UCtUI'Cd and orgaruzed as you want. +Separate compilation allows you to create compiled BASIC

libraries to use and re-use your programs.
+ A library of routines to-access DOS and BIOS interrupts is !
supplied. NEW! 1
Large Program Support {
+Code can use up to available memory. |
+ Numeric arrays, each up to 64K bytes,
can use up to available memory.

We've only just begun to talk about the
virtues of Microsoft QuickBASIC. There are
dozens of enhancements to your favorite
language. Things like larger arrays. Local and
global variables. Reusable modules that let you
create libraries of your most often-used routines.
All explained in a revised manual that includes
a complete language reference.

Making your quick escape.
If all these features follow your BASIC

instincts, then zip on down to your nearest
Microsoft dealer. That's where you'll discover the
best surprise of all. The price. Only $99 for the
best reason to leave BASIC.

For the name of your nearest Microsoft dealet.
call (800) 426-9400. In Washington State and
Alaska, (206) 882-8088. In Canada, call (416)
673-7638.

Microsoft® Quick BASIC
The High Performance Software™

e e e o

Microsoft is a registered trademark and The High Performance Software is a trademark of
Microsoft Corparation. IBM is a registered trademark of Intemnational Business Machines Corporatiott.
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PROGRAMMING PROJECT

USING DOS FUNCTIONS

FRONSNIREBOHEPASCAL

BY DoOUGLAS F. YRIART

You need never write a line
of assembly language code

When you decide
whether to use a high-
level language or assem-
bly language to write an
application program,
you must weigh several
trade-offs. One element
to consider is which operating system ser-
vices the high-level language provides ac-
cess to versus the services available direct-
ly to an assembly language program. This
article demonstrates how to call on oper-
ating system functions from programs writ-
ten in Turbo Pascal running under PC-DOS
or MS-DOS. You can apply the techniques
described to other implementations of
Pascal or to other high-level languages as
long as the language in question provides
facilities for making calls to the operating
system and the ability to examine the values
returned in the CPU registers.

The program DirectoryDemo {listings I
through 6 inclusive) returns a disk directory
with filenames and sizes by searching for
matches to the specified input pattern,
much as the DIR command does. In addi-
tion to demonstrating how to use DOS func-
tion calls, the procedures and functions that
make up the program can be used within
other programs to automatically process a
group of files or show you a list of available
files and information about them. |Editor's
note: The program DIRDEMO.PAS is available on

disk, in print, and on BIX. See the insert card follow-
ing page 320 for details, 1t is also available on
BYTEnet. See page 4 |

DOS AND HIGH-LEVEL

LANGUAGE SERVICES

DOS provides a number of functions for
handling I/0 from the console, mass stor-
age, and other devices so that assembly lan-
guage programmers have a standard means
of dealing with these devices. Higher-level
languages use some of these functions as
well. To open a file in Turbo Pascal, you
need only assign a filename to a file vari-
able. In an assembly language program, you
must take care of numerous details, such as
setting up a file control block (FCB), before
you can ask DOS to open the file.

An operating system as rich as MS-DOS
or PC-DOS provides many more 1/0O and
memory management functions than are
available in a higher-level language. There
are two reasons for this. First, different
operating systems provide different func-
tions; to let you write portable programs,
languages provide for only those functions

(continued)
Douglas F. Yriart (6805 Melrose Dr., McLean, VA
22101) is a commander in the U.S. Naval Reserve
and the chief of the computer user center for the US.
Office of Personnel Management in Washington,
DC. He has a B.A. in international relations from
Johns Hopkins University.
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that are reasonably standard across
operating systems. Second, some limit
must be set on the facilities provided
by a language so that it does not
become unwieldy. However, in ex-
change for portability and simplicity,
you lose access to some useful capa-
bilities.

Implementations of some high-level
languages provide a back door
through which you can access func-
tions or perform tasks they do not
provide. Usually, the method used is
either to allow the inclusion of in-line
assembly language code or to pro-
vide a méans of linking assembly lan-
guage modules with compiled pro-
grams, To take advantage of these
facilities, you must write assembly
language code.

Turbo Pascal lets you include in-line
assembly language code in your pro-
grams. However, this facility is not
generally needed because the lan-
guage contains the facilities to make
calls to the operating system and to

load and examine the CPU registers.
Thus, you can build procedures and
functions to perform tasks not built
into the language without resorting to
assembly language. The price of using
this capability is that your programs
are not portable to other operating
systems.

DOS provides two sets of functions
for file management. The traditional
set is FCB-oriented. To use these calls,
the application program must build
the FCB and pass it to DOS. The
new, extended set of functions was
introduced with DOS 2.0 and is easier
to use. For a detailed explanation
of DOS functions, see references 1
and 2.

MEMORY ORGANIZATION

To understand the operation of DOS
functions, you need to know how
memory is organized in computers
using the Intel 8088/8086 family of
CPUs. The CPU registers are 16 bits
wide and can contain unsigned in-

DirectoryDemo.

program DirectoryDemo;

type
UserSpec = string[64];
Registers = record

end;
FileName = string[13];
DTAPointer = “DTARecord;

AX,BX,CX,DX,BP,SI,DI,DS,ES,Flags :

DTARecord = record i
DOSReserved :
Attribute
FileTime,
FileDate,
SizelLow,
SizeHigh
FoundName
end;
const
NUL = “@; ;
SeekAttrib = $10;
var
TransferRec : DTAPointer;
MatchPtrn : UserSpec;
RetName : FileName;
FiliSize : Real;
Count : Integers
NoFind, LostFile,
SubDirec : Boolean;

Listing 1: The type, constant, and variable declarations for the program

§{ Copyright June 1985 by D. F. Yriart. %

Integer;

array[1..21] of byte;

: byte;
g special format

 integer;
: array[1..13] of char;

character 9
files & sub-directories
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tegers in the range from 0 to 65,535.
To address more than 64K bytes of
memory, these CPUs use a scheme of
20-bit segmented addresses made up
of a base segment address, which is
a multiple of 16, and a relative offset
from that base. With this technique,
you can access any byte in the CPU's
I-megabyte address space. The CPU
divides this area into four segments
that you can use concurrently—the
code, data, stack, and extra segments.
A pair of registers is provided for
referencing each of these areas—one
contains the segment address; the
other, the current offset.

DOS manages memory dynamical-
ly. The actual address at which a pro-
gram resides is not established until
the program is executed. DOS loads
the CPU code-segment register with
the appropriate segment address
when it loads the program into mem-
ory.

As part of the load process, DOS
also sets up a number of work areas
for its own use. Their positions are
variable, depending on a number of
factors outside program control. To
use some of the DOS function calls,
programs need to be able to access
these work areas. The data transfer
area (DTA) in particular is needed
when you- use the extended file and
directory services.

The DTA is where the directory
search functions return information
on the files they find. DOS establishes
a default DTA in the program-segment
prefix (PSP), another area it sets up
while initializing a program. Programs
can also establish and change their
own DTAs once they begin running.
DOS provides a function for setting
the address of the current DTA. More
important for our purposes, DOS also
provides a function that reports the
address of the currently active DTA.

CALLING DOS FUNCTIONS

Reference | describes two preferred
ways to invoke DOS functions. Both
methods require that you place the
number of the function to be called
in the CPU's AH register. In addition,
you may need to place values in other
CPU registers, depending on the call.
After making a call, the function often
returns information in the CPU regis-
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ters. For example, if an error occurs,
many of the functions turn on the
carry flag in the flags register and
return an error code in the AX regis-
ter.

Calling a DOS function is a three-
step process.

1. Set up the call:
A.Place the desired function
number in the AH register, and
B. Place any other data in other reg-
isters as appropriate.

2. Make the call.

3. Check the carry flag in the CPU’s

flags register.
A. If it is on, an error has occurred;
handle it as necessary.
B. If it is off, there is no error; ex-
amine the appropriate registers for
returned information.

In a Turbo Pascal program, you call
DOS functions by using the pre-
defined procedure MsDos, which re-
quires a Registers record as its
parameter. That record contains in-
teger fields corresponding to most of
the CPU registers. To set up the call,
you assign values to the appropriate
fields. Each register is 16 bits, or 2
bytes, wide. The AH register is the
high-order byte of the AX register. To
get the function number into AH, you
must multiply it by hexadecimal 100
($100 in Turbo Pascal notation, which
will be used throughout this article)
and assign the result to the AX field
of the Registers record. When the
DOS function has completed its oper-
ation, the corresponding fields in the
record will contain any values that
were returned in the CPU registers.

Several DOS functions, including the
one that makes an initial directory
search, need information that does
not fit in the CPU registers. This infor-
mation is stored in an ASCIIZ string—a
string of ASCII characters without an
initial length byte that is terminated
by a byte of binary zeros. The binary
zeros are supplied by terminating the
string with the NUL character, which
is the ASCII character zero. When you
set up the call, you use a pair of reg-
isters containing the ASCIIZ string's
segment and offset addresses to ref-
erence the string.

To demonstrate how to implement

Const GetDTA = $2F00;
var
Regs : Registers;

Begin

Regs .AX := GetDTA;

MsDos(Regs);

DTARec
End;

procedure PointDTA(Var DTARec :

Listing 2: Procedure PointDTA, which finds the location of the program's DTA.

DTAPointer);

§ function number }

:= Ptr(Regs.ES,Regs.BX);

Var
BigNo, Size : Real;

Begin

SizeOfFile := Size

End;

function Sl1zeOfFile(HiWord, LoWord :

Listing 3: Function SizeOfFile, which is used to calculate file size.

Integer) : Real;

BigNo := (MaxInt % 2.0) + 2;

if HiWord < @ then Size := (BigNo + HiWord) * BigNo
else Size := HiWord * BigNo;

if LoWword >= © then Size
else Size := Size + (BigNo + LoWord);

:= Size + LoWord

DOS function calls in a Turbo Pascal
program, let's use functions $4E
(FindFirst) and $4F (FindNext). Func-
tion $4E locates the first file that
matches the input specification. Func-
tion $4F finds additional matches. You
also need to use function $2F (Get-
DTA) to determine the location of the
current DTA, because directory search
functions return information about
the files they find in the DTA.

THE DEMONSTRATION PROGRAM
DirectoryDemo is the name of the
demonstration program. It includes a
function, SizeOfFile, and three pro-
cedures, PointDTA, FindFirst, and
FindNext. As input, the program ac-
cepts a standard DOS file specifica-
tion, which may include drive name,
path name, and filenames. The file
specification may include the global
characters * and ?. The program out-
put consists of a three-column screen
listing of filenames (along with file
sizes) and subdirectories that match
the input specification. Subdirectories

are displayed in low intensity with a
file size of O bytes since they are not
regular files. The display concludes
with a count of the files and subdirec-
tories found.

DirectoryDemo compiles correctly
with versions 2 and 3 of Turbo Pascal
for the IBM PC, The program has run
and functioned correctly on systems
running PC-DOS versions 2.0 and 2.10
and also under Compag's MS-DOS
2.11. 1t will run on PC-DOS version 3.0
but under certain conditions may fail.
Apparently, DOS 3.0 returns addi-
tional error codes beyond those used
by DOS 2.x. DirectoryDemo uses
several of the "new” DOS functions
and therefore does not work on DOS
1.0 or 1.1.

DATA TYPES, CONSTANTS,

AND VARIABLES

Three defined data types are impor-

tant to the program DirectoryDemo

(listing 1), and two procedures actually

do the directory search. The Registers
(continued)
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data type is a record containing in-
teger fields that represent the CPU
registers. This type of variable is

Listing 4: Procedure FindFirst, which finds the first directory entry.

procedure FindFirst(Pattern : UserSpec;

Var Found : FileName; Var Size : Real; passed as a parameter to the pre-
Var NoMatch : Boolean; Var LastOne : Boolean; defined procedure MsDos whenever
Var SubDir : Boolean); a DOS function is called. The fields in
Sk ] this record contain the values to be
Const FindFirst = $4E00; { function number 3} loaded into the CPU registers. When
Type the call returns, those fields contain
ASCIIZ = array[1..64] of char; the values that the DOS function call
var is returning. Both MSDO§ aqd its
FileSpec : ASCIIZ: parameter record are described in the
Regs : Registers; Turbo Pascal manual (reference 3).
PosInStr, The other two data types, DTA-
Count : Integer; Record and DTAPointer work to-
FoundLen : Byte absolute Found; gether. DOS returns the information
Begin for each file found in the DTA in a
for PosInStr := 1 to length(Pattern) do specific format. DTARecord is a

FiteSpec[PosInStr] := Pattern[PosInStr];

record whose fields correspond to the
FileSpec[length(Pattern) + 1] := NUL;

layout of that data. DTAPointer defines

106

With Regs do

a pointer to DTARecord. When you

begin - .
Ss := Seg(FileSpec); set the pointer to point to Fhe DTA,
DX := Ofs(FileSpec); you can directly access the informa-
CX := SeekAttrib; tion returned by the directory search
Q’;D;:(;;"ggffm calls in the fields of DTARecord.
if (FlogssJ and 1) > @ then For convenience, two global con-

begin stants have been defined. NUL has
Case AX of ! the value of ASCII character zero and
281: beﬂla ] r{\ No $otcrj H is used as a terminator in construct-
EATECS: = Jhne ing the ASCIIZ string that is passed to

LastOne := True; . . .
end; the function that begins the directory
18 : begin { No more files } search. The other constant, SeekAt-
NoMatch := False; trib, has a value of $10. When you con-
LastOne := True; duct a directory search, you can

end; . : )
ollec specify the attribute of the files you

writeln(“G'Can'’t interpret error return
Halt;

code’);

want to find. The subdirectory at-
tribute is $10, and it tells the search

end; { Case |} ‘to return subdirectories as well as files
el ::d that match the input search criterion.
begin § No error return code } The three Boolean variables No-
NoMatch := False; Find. LastFile, and SubDirec are used
LastOne := False; to report the progress of the search
= °"di with Regs } after each call and whether the name
¥ being returned is a subdirectory
if (not NoMatch) then name, so that it can be displayed in
with TransferRec” do low intensity.
begin
R mmgcHn Ine: GETTING THE DTA ADDRESS

While Found[Count] <> NUL do Count := Count + 1%

The program’s first procedure, Point-

FoundLen := Count; _ DTA (listing 2). is used to find the loca-
F°'c'1 Cg”"td:‘ ';"QtZ(FW"d) Hell oAl tion of the current DTA and to set its
o Found := Found + ' '; .
if (Attribute and SeekAttrib) > @ pointer. TransferRec. The program
then SubDir := True calls DOS function $2F to get the ad-
else SubDir := False; dress of the DTA. In writing pro-
if not SubDir i : cedures or functions that use DOS
“I"’“ g!z" oy g';‘mﬂ le(SizeHigh,SizeLow) function calls, I restrict each to a single
else 1z2e¢ = .93 q oA
end; § with TransferRec } DOS function. In addition, I declare

End;

BYTE «
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(continued)



s HS-D0S Executive =
“File Uiew Special
f—=— DR (:CLINT COURN \WINDOWS » |

How to use 137% of your
Multisync monitor.

Write - DENO1.DOC

PIF EPSON.DRU REVERSI .EXE 389
f.00C HEADLINE .HSP  ROMAN.FON 4
ABC.DOC HELUA.FON SCRIPT.FON ;Z
ABC.TXT HELYB.FON SPOOLER.EXNE oo
CALC.EXE HELUC.FON TERHINAL .EXE o'
CALENDAR .EXE HELUD.FON TEST.MSP 31
CARDFILE.EXE HMARKET.MSP  TEXT.DOC :
CLIPBRD.EXE  HODERN.FON  TEXT1.HSP Florida

CLOCK .EXE HONITOR.HSP  TEXT2.HSP Georgia
CONTROL.EXE  HSDOS.EXE TEXT3.HSP Szha

COURA.FON  WSPROMD.CRD TESTA.MSP  Po®

COURB.FON NEVEGA.MSP  THSRA.FON kg

COURC .FON NEVEGAT.HSP  THSRB.FON lowa

COURD.FON ROTEPAD.EXE  THSRC.FON

DEHO1.BAK HPP.CRD THSRD .FON

DEMD1.DOC PAINT.EXE WIN.COM

DOTHIS.TRT  PRRTY.MSP UIN.INI

EGR.HSP PRACTICE.DOC WIN1DA.BIN

EGAT.MSP PROFILE.HSP  UIN184.0UL

EuRSPEG . bak QRNUH.BRF. WINULDAP .GRB

EGASPEC.00C  (ANDA.DOC HINDLDAP .MBD

EGATREN) .MSP README.DOC  WRITE.EXE

With a standard EGA, you i With QuadEGA ProSync,
il QuadEGA roSync Ricen e it

QuadEGA ProSync takes full advantage of your Multisync
monitor by delivering two additional enhanced graphics

» modes: 640 x 480 and 752 x 410. The
A\ ultra sharp resolution lets you comfortably
fit up to 37% more data on your screen in
16 bright, solid colors with crisp detail.
That means you get more text and more
8¢ graphics. The end result is increased
§ productivity. Because, not only

Together with your Multisync, QuadEGA ProSync
delivers the leading edge technology that lets you make the
most of desktop publishing, presentation graphics, and
software that works best in tﬁe ultra high

resolution mode.*

Now you have a choice -QuadEGA+

and QuadEGA ProSync
Quadram makes the world’s best-

CGA

s can you work with more data,
R\ it’s easier to read, too.

Featuring AutoSelect™
It’s easy to run your

%  favorite programs with

QuadEGA ProSync. Our

AutoSelect feature automatically

selects the correct display mode

for most software.

*uadEGA ProSync includes drivers to run Mic
o o Windows and software that runs under Windows in 752 x
410 and 640 x 480 modes, and a coupon good for 70% off

the Windows package.

selling EGA boards. QuadEGA+
gives you compatibility with the four
PC display standards. And to take ad-
e
TOOYNC gIves you two ad- GA ProSync delivers a
ditional high resolution modes. oo g o
To find out more about our complete line of EGA
products, contact us at One Quad Way, Norcross,
Georgia 30093. Or call 404-564-5566. ®

QUADRAM

An Inteiligent Systems Company

HGC
MDA

QuadEGA ProSync

IEGA.
§

Windows ls a trademark of Microsoft Corp. QisdEGA+ and QusdEGA Pr

Miczonoft i of Quedearn Corp. Muk
trademnark of NEC Home Electronics.

Inquiry 294



USING DOS FUNCTIONS

stant already multiplied by $100 (in
this case $2F00) so that you can load
it into the AH register simply by as-
signing the value to the AX register,
DOS function $2F returns the address
of the DTA in the ES and BX registers.
The ES register contains the segment
address, and BX, the offset. You set
the pointer value using Turbo Pascal's
predefined function Ptr.

CALCULATING THE FILE SIZE

Function SizeOfFile (listing 3) calcu-
lates the size of each file found dur-
ing the directory search. The function
returns a value of type Real, since
DOS file sizes can exceed 32,767
bytes (MaxInt for Turbo Pascal). DOS
delivers the size of each file in a pair
of 2-byte words, HiWord and LoWord,
which are passed as parameters to

SizeOfFile. This presents a minor
problem. The value of each word is
expressed as a 16-bit unsigned in-
teger, a data format unknown to Turbo
Pascal. Therefore, values greater than
MaxInt appear to be negative when
these words are treated as signed
integers.

The problem is resolved by creating
a real variable, BigNo, containing the
value 2'¢, and subtracting negative
values from it to find the true value
of the word. To find the file size, you
determine the value of the high-order
word, multiply it by BigNo, and add
the value of the low-order word to it.

FINDING THE FIRST FILE

The procedure FindFirst (listing 4)
searches for the first occurrence of a
filename to match the input criterion.

Var LastOne :

if (Flags and 1) > @ then

else
begin

Halt;
end
else LastOne := False;
end; §{ with Regs }

with TransferRec” do
begin
Found := FoundName;
Count := 0;

Listing 5: Procedure FindNext, which is used to find subsequent directory entries.

procedure FindNext(Var Found :
Boolean; Var SubDir :

4 function number }

Const  FindNext = $4F00;
var
Regs : Reglsters;
Count : Integer;
FoundLen : Byte absolute Found;
Begin
With Regs do
begin
AX := FindNext;
MsDos (Regs);

if AX = 18 then LastOne := True

FileName; Var Size :
Boolean);

Real;

writeln(“G’Can’*t interpret error return code'); ‘

While Found[Count] <> NUL do Count := Count + 1;

FoundLen := Count;

For Count := length(Found) + 1 to 13
do Found := Found + ' ’;

if (Attribute and SeekAttrib) > @ then SubDir := True
else SubDir := Faisge;

if not SubDir then
Size := SizeOfFile(SizeHigh,SizelLow)

else Size := 0.0;

end; §{ with TransferRec }
End;
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It invokes DOS function $4E to begin
the search and lays the groundwork
for subsequent calls to DOS function
$4F  which returns additional
matches, if any. FindFirst loads the ap-
propriate registers, makes the call,
checks for errors, and, if it finds a
match, returns the filename and size
and a flag signifying whether that file
is a subdirectory. If the search fails,
FindFirst uses a pair of flags to signal
the failure.

DOS function $4E requires as input
an ASCIIZ string containing the pat-
tern to be matched. The ASCIIZ string
is loaded into the local variable File-
Spec. Turbo Pascal’s predefined func-
tions Seg and Ofs are used to load
FileSpecs segment and offset ad-
dresses, respectively, into the DS and
DX fields of the Registers record,
which is called Regs.

The attribute of the files you are
searching for is an optional parameter
of DOS function $4E. You load it into
the CX register before making the call.
Since in this case you want to locate
all files and subdirectories in the ap-
propriate directory that match your
specification, you load CX with the
constant SeekAttrib.

After making the call to function
$4E, FindFirst checks the carry-flag bit
in the Flags field of the Regs record
to find out if the function has returned
an error code. The codes report the
status of the search if the function fails
to find a match. DOS 2 .x reports one
of two possible conditions: error 2, in-
dicating that no match was found, or
error 18, indicating that the last file
that matches the input specification
has been found. (FindFirst is coded so
that if any error code other than 2 or
18 is returned, the program halts with
the message "“Can't interpret error
return code.” In a production system,
you would want to provide a more
graceful way of handling this. Pro-
cedure FindNext works the same way)

If the carry-flag bit is not turned on,
there is no error code to check, and
a file matching the input specification
has been found. FindFirst transfers
the information about the file from
the fields of the DTA record to vari-
ables for return to the main program.
For this example, three pieces of in-

(continued)



Unforgettable.

Disc drives should never forget one thing:
your important information.

At Seagate, we build our drives to protect
your data against all mishaps. And we put
each drive through a series of grueling tests
to make sure it doesn't forget.

That’s why quality-conscious customers
have bought more than 3 million of our
5Y4" hard disc drives.

So the next time you're looking for a new
computer, disc memory upgrade or add-on,
ask for Seagate by name.

It’s all you need to remember.

Seagate Technology, 920 Disc Drive,
Scotts Valley, CA 95066. 800-468-DISC.
In California, 800-468-DISK.

& Seagate

Inquiry 319 for End-Users. Inquiry 320 for DEALERS ONLY.



USING DOS FUNCTIONS

formation about each file are re-
turned: its name and extension, its at-
tribute (whether it is a subdirectory or
a normal file), and its size.

Function $4E returns the filename
and extension in a single field, sepa-
rated by a period and terminated by
a NUL. There may be garbage char-
acters in the remainder of the field if
the name and extension do not fill the
entire field. The Boolean variable
SubDir is set to True and the file size
is set to zero if it is a subdirectory. If
not, the file size is calculated by func-
tion SizeOffile. The date and time of
the file's last update are also available
in the DTA; however, for the sake of
simplicity, decoding these fields has
been left out of the demonstration
program. Both the date and the time
are stored in special packed formats
(see reference 1).

FINDING ADDITIONAL FILES
The procedure FindNext (listing 5)
searches for additional files that meet

the specification set up by FindFirst.
All you need to do is load the AX field
of the Regs record with the function
number $4F and make the call. As in
FindFirst, the procedure checks the
carry flag for an error condition. DOS
function $4F returns only a single
error code, 18, when the last match-
ing file has been found. If no error is
reported, the process of capturing
and returning the information from
the DTA is the same as in FindFirst.

THE MAIN PROGRAM

The main program (listing 6) has three
basic sections: a setup phase, a loop
that searches for files matching the in-
put specification. and a closeout
phase.

In the setup phase. you are asked
to enter a specification, procedure
PointDTA sets the pointer to the DTA,
and the program invokes procedure
FindFirst to look for the first match.
Since this is merely a demonstration
program, there is no check to ensure

Listing 6: The main body of the program DirectoryDemo.

SubDirec);

BEGIN
ClrScr;
writeln(' -- Demonstration of Directory Search Calls —-');
write(’ Find? ');
readin(MatchPtrn);
writeln;
Count := 0;
PointDTA(TransferRec);
FindFirst(MatchPtrn,RetName,FilSize,NoFind,LastFile,

if NoFind or LastFile then writeln(’File not found.')

j else
begin

While (not LastFjle) do |

begin

if SubDirec then LowVideo;
' FilSize:8:0,° ")

write(RetName,’
NormVideo;

Count
if (Count mod 3)

end;
end;

writeln;

LowVideo;

write(’Sub-Directories’);

NormVideo;

writeln(’ found w#xx');
END.

;= Count + 1;
= @ then Writeln;
FindNext (RetName,FilSize,LastFile,SubDirec);

Tf (Count mod 3) <> @ then writeln;

write('#xx " ,Count,® Files or ');
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that your input is valid. (Note that in
DOS function calls, you may delimit
path names with slashes as well as the
backslashes we are used to)

If FindFirst is successful, the main
program enters a loop that displays
information about each file found and
invokes procedure FindNext to search
for another match until no more are
found. Subdirectories are displayed in
low intensity; all other files are shown
in regular intensity. When the main
program has found the last matching
file, it closes out the display with a
summary message and exits.

CONCLUSIONS

The program DirectoryDemo serves
two purposes: It illustrates how to use
DOS functions from within a Turbo
Pascal program, and it shows how to
invoke the directory search services
provided by DOS to locate and pro-
cess a group of files whose names
match a given specification.

The techniques in this article also
apply to invoking DOS and BIOS ser-
vices through interrupts using Turbo
Pascal's predefined procedure Intr. In
this case, in addition to loading the
appropriate fields in the Registers
record, the program must specify the
desired interrupt number.

With the procedures MsDos and
Intr and similar “hooks” to the oper-
ating system that other high-level lan-
guages may provide, you can have full
access to the rich variety of services
provided by DOS functions and inter-
rupts without ever having to write a
line of assembly language code. Pro-
grams can perform almost any task
the hardware is capable of. The price
is that programs that make use of
these services through function calls
and interrupts are not portable to
other operating systems without ex-
tensive modification. m
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PRO-GRAMMING INSIGHT

A PROGRAI
APPROXIN

FOR

IATING

INTEGRALS

BY DAVID M. SMITH

Gauss approximation with Aitken
extrapolation yields increased precision

THE PROBLEM OF computing the
value of a definite integral arises often
in scientific, engineering, and other
technical applications. Most of these
integrals cannot be found exactly
using techniques of calculus. Instead,

ILLUSTRATED BY LANE SMITH

they must be approximated using
numerical methods, which work by
evaluating the function at a finite
number of points and doing a
weighted sum of the function values.
As more and more function values are

computed, the sequence of approxi-
mations converges to the correct
value of the integral.

However, the rate of convergence
can differ widely for various functions.
For one function, 30 evaluation points
might produce an approximation cor-
rect to five significant digits (SD), while
1000 points might be needed to get
the same degree of accuracy in the
approximation of another function.
Because of the need for many func-
tion evaluations, numeric approxima-
tion of an integral tends to be time-
intensive and thus expensive.

This article presents a method for
approximating integrals with a
minimum of function evaluations. The
technique, called Aitken extrapola-
tion, is incorporated into the program
in listing 1. A more accurate version
of the program, written in FORTRAN,
is available separately. (Editor's note:
Both programs are available on disk, in print,
and on BIX. See the insert card following page
320 for details. Listings are also available on
BYTEnet. See page 4.] I'll review some

(continued)
David M. Smith teaches numerical analysis
and computer-related mathematics at Loyola
Marymount University, He can be reached
at the Mathematics Department, LMU,
Loyola Blvd. at West 80th St., Los Angeles,
CA 90045.
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APPROXIMATING INTEGRALS

Listing 1: A BASIC program to approximate the integral of a function (defined
in lines 170 and 180). The program uses Gauss approximation and Aitken
extrapolation.

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

290
300
310
320
330
340
350
360
370
380
390
400
410

420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
679

680
690
700

DEFDBL A-H,L,0-Z

REM Use EPS=1E-6 if functions are 'single precision.
EPS=1E-10

SQT3=SQR(3)

DIM TABLE(20)

LG10=L0G(10)

DEF FNL10(X)-LOGEX§/LG10

F$="f (x)=SQR(EXP(x )/SIN(x)"

DEF FNF(X)=SQR(EXP(X)-1)/SIN(

T1ga" . A
T23- : FooHH
T3$-" # # —_—

T4$-" # .# # "

PRINT "Approximating the integral of the function:*
PRINT * ", F$

INPUT "“Number of lines in Gauss column (>1)";KL
INPUT “Lower limit for integral";A

INPUT “Upper [imit for integral";B

IF B<=A THEN PRINT "Error. Lower limit <= upper
limit.": STOP

PRINT

GOSUB 410

PRINT

FOR J=1 TO 20

INPUT "Enter 1 for
IF CQue THEN J=20:
GOSUB 760

PRINT

KL=KL~2

IF KL<3 THEN J=20
NEXT J

END

IF KL<1 THEN PRINT
STOP

NL INES=KL

NSUBS=1

NFUNCT=0

PRINT "Gaussian integration table for the function"
PRINT F$; ", for x= ";A; " to ";B;"."

PRINT "Table contains ";NLINES; " lines."

PRINT

FOR JLINE=1 TO NLINES

XH=(B-A)/NSUBS

XH2=XH/2

XR=XH2/SQT3

START 1=A-XH2-XR

START2=A-XH2+XR

S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>