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

9 ny one of these Holiday presents i  @ive them one, maybe two kinds of
could save your marriage, Holiday Reflex action!

career, reputation and quite Adam B. Green, InfoWorld's highly re-
a few bucks.

spected columnist, says “Bveryone agrees
Reflex is the best-looking dstsbase they've
ever seen.” Peter Norton of PC WEEK says,
“The next generation of software has
officially arrived” And now, with our
brand-new Reflex Workshop, which
includes 22 instant ways to run your
business well, you can give someone
both programs and just about
guarantee them a Happy well-run
New Year|

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

" Turbo Lightning wins the
1986 World Class PC Award

Turbo Prolog takes you b o e '
the hand mfo the bgve J{BW for “Most Promising Newcomer”!
world of Artificial Intelligence S— i

Artificial Intelligence is no substitute for the human Sqlve your g@@mg and gpe problems now  »
brain (well, most human brains; you make your own list), with Turbo Lightning
bus it i8 a fascinating new field, and we're leading it with While you use SideKick, Reflex, Lotus 1-2-3® and most

our 5th-Generation Turbo Prolog. In fact, people are telling popular programs, Turbo Lightning proofreads as you writel
us that Turbo Prolog is “The most exciting product they've If you misspell a word, Turbo Lightning will beep at you

geen this year.” So see it for yourself. Give it. Get it. You instantly, and suggest a correction for the word you just
deserve it. misspelled. Press one key, and the misspelled word is
immediately replaced by the correct word. And if you're ever
Turbo Pascal wins PC World’s stuck for & word, Turbo Lightning’s thesaurus is there with
1986 World Class PC Award for instant alternatives. Perfect gift for everyone who reads and

‘Programming Language’! writes|

Attention SideKick users!

Give someone our Turbo Pascal “Jumbo Pack,” but Your Sidekick now has a siiEkibk

keep some of the precious pieces for yourself
There’s 80 much in there—Turbo Paseal, Turbo Tutor? If you're going anywhere for the Holidays, you'll

Turbo Databage,” Turbo Graphix,” Turbo GameWorks,” Turbo need a Traveling SideKick!

Editor®*—you can probably give someone else one or two of

them. (Just keep the ones you don't have already and make

the rest thoughtful really inexpensive presents for

someone '8 Turbo Pascal library.)

It's the electronic organizer for this electronic age—
a 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, meeting
schedule, travel itinerary—even your mailing liss—can be
kept up-to-the-minute correct and with youl (SideKick
Owners: All your files translate instantly to Traveling
SideKick.) Traveling SideKick is electronic, 8o it's good for
this year, next year and all the next years after that—it's
not a dusty old diary that dies Dec. 31!

-~



$10.00 Scratch 'n Win Rebate!

Turbo Prolog™
“Borland International, Inc. is
art gunning onto the fast track in the
databases’ neW artiflcial intelligence and engin-
stems o' eering-language-software race,
riding aboard & new $99 Turbo
Prolog, "says Tom Schwartz in
Electronic Engineering Times.
And so0 we are. Our new Turbo
Prolog has drawn rave
reviews—which we think are
well deserved—because Turbo Prolog
brings 5th-generation 1anguage and supercomputer power
to your IBM PC and compatibles. Turbo Prolog 18 & high-
speed compiler for the artificial intelligence language,
Prolog, which is probably one of the most powerful
progiramming languages ever conceived. We made a
worldwide impact with Turbo Pascal and you can expect the
same results and revolution from Turbo Prolog, the natural
language of artificial intelligence. Darryl Rubin, writing in
Al Expert sald, “Turbo Prolog offers generally the fastest and
most approachable implementation of Prolog.” Suggested
retail, $99.95. Use a $10.00 Scratch 'n Win Rebate and that
goes down to only $89.95/ Minirnum memory: 384K.
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Technical Specilications:
TURBO PASCAL 3.0 Minimuin memory 128K; includes 8087 and BCD lealures for 16-bil MS-00S and CP/M-86 syslems.
CP/M-80 version minimum memory 48K, 8087 and BCD lealures nol available. TURBO DATABASE TOOLBOX Minimum
memory 128K CP/M-80 minimum memory. 48K. Requires Turbo Pascat 2.0 or laler. TURBO GRAPHIX TOOLBOX*
Minimum memory. 192K Requires PC/MS-DOS 2.0 or fater. Turbo Pascal 3.0. and 1BM CGA, Hercules Monochrome Card or
equvalenl TURBO TUTOR 2.0 Minimum memory: 192K. CP/M-80 version minimum memory 48K. Requires PC/MS-D0S
20 or laler and Turbo Pascal 30 TURBO EDITOR TOOI.80X* Minimum memory: 192K. Requires PC/MS-00S 2.0 or laler
and Turbo Pascal 3.0. TURBO GAMEWORKS * Mininum memory. 192K. Requires PC/MS-D0S 2 0 or faler and Turbo
Pascal 30 TURBO PROLOG* Minimum memory 384K REFLEX: THE ANALYST* Minimum memory: 384K Requires IBM
CGA. Hercules Monochrome Card or equivalent. Works with Inlel's AboveBoard-PC and -AT. AST's RAMpage! and RAMpage!
AT. Quadram’s Liberty-PC and -AT. Tecmar's 640 Pis: IBM's EGA and 3270/PC; AT&T's 6300 and many olhers. REFLEX
WORKSHOP* Minimum memory 384K Requires Reflex: The Analysl. TURBO LIGHTNING* Minimum memory. 256K. Two
disk drives required Hard disk recommended. L/GHTN/NG WORD WIZARD* Minimum memory. 256K. Requires Turbo
Lighlning Turbo Pascal 3 0 required lo edil source code. SIDEKICK * Minimum memory: 128K TRAVELING SIDEKICK*
Miimum memory 256K SUPERKEY* Minimum memory 128K “For IBM PC. AT, XT, PCjr and true compalibles only.
funning PC/MS-00S 2 0 or laler

Turbo Pascal Programming

$10.00 Scratch 'n Win Rebate!

Turbo Eqitor Toolbox™
Recently released, we called our new
Turbo Editor Toolbox & “construction
set to write your own word processor.”
Peter Feldmann of PC Magazine
covered it pretty well with, “A ‘write
Jyour own word processor’ program for
intermediate level programmers, with
lots of help in the form of prewritten
procedures oovemng everything from word wrap to pulldown
windows." Source code is included, and we also include Micro-
Star, a full-blown text editor with pull-down menus and window-
ing. It interfaces directly
with Turbo Lightning to
let, you spell-check your
MicroStar files. Jerry
Pournelle of BYTE
magazine said, “The
new Turbo Editor
Toolbox is the Turbo
Pascal source code

to just about anything
Jyou ever wanted & PC-
compatible text editor to
do." Suggested retail: $69.95. Use a $10.00 Scratch 'n Win
Rebate and you'll get all this for onjy $59.95! Minimurm
memory: 192K.
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MicroStar lile directory
accessed by pull-down menu

Borland’s Business Productivily Programs:
Rellex: The Analys!t” Analytical database manager. Provides complete, new look
at data normally hidden by programs like 1-2-3" and dBASE > Best report generator
for, and complement to, 1-2-3.

Rellex Workshop™ Important new addition to Reflex: The Analyst. Gives you 22
diflerent templates to run your business right

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

Traveling SideKick" Electronic version ol business/personal diaries, daytime
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:
Turbo Lightning™ Works with all your programs and checks your spelling while
you lype! 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. If you're into programming, Lightning Word Wizard is also a development
loolbox and the technical reference manual lor Turbo Lightning.

All Borfand producls are registered or of Borland i Inc. or ica, Inc. Turbo
Lightning Library is a lrademark ot Borland Infernational Inc. AST Turbolaser, RAMpage! AT, AdvanlagePremium,
SixPakPremium, 3G Pak and RAMpage! are trademarks of AST Research, Inc. Lolus 1-2-3 is a registered Irademark of Lolus

D Corp. dBASE is a registered Irademark of Ashlon-Tale. IBM is a segistered lrademark of Internalional Business
Machines Corp. Random House is a registered Irademark ol Random House, Inc. Hercules is a Irademark of Hercules

Compuler Technology. CP/M is a regislered lrademark ol Oigilal Research, Inc. Traveling SideKick is not in any way
associaled wilh Traveling Soflware, Inc. ol Sealfle, Washinglon. Copyrighl 1986 Borland Inlernational. B1-1075C
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Turbo Pascal Programming

tegies:
arn ecrets: S . $10.00 Scratch 'n Win Rebate!
Eame Theor
Turbo GameWorks®
Also recently released, Turbo GameWorks

is what you think it is: “Games” and
“Works.” Games you can play right away
i (like Chess, Bridge and Go-Moku), plus

. the Works—which is how computer

i 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 Wthh wa.y 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,
you're on your way to
becorning a master chess
player.” And Kit, Woolsey,
writer, author, and twice
Champion of the Blue
Ribbon Pairs, wrote, “ Now play the world's most popular card
game—DBridge . . . 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.

Furbo GameWorks' Chessboard

Recognition for Borland International has come from business, trade, and media, and includes both product
awards and awards for lechnical excellence and markeling.
L— America’s Cup. Coming Soon/

&Copyright 1983, Licensed-Material-Program property of BORLAND Inlernational, Int., 4585
Drive, Scotts Valiny, CA 85066, Unauthonzed use, duphcation ot distribution is sttictly prohitiod by
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$10.00 Scratch 'n Win Rebate!

Turbo Graphix Toolbox®

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

$10.00 Scratch 'n Win Rebate! Y
COMPLETELN
Turbo Tutor® 20 LA

The new Turbo Tutor can take you

from “What's a computer?” through
complex data structures, assembly

¢ languages, trees, tips on writing long
programs in Turbo Pascal, and a high
level of expertise. Source code 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, shaw 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.

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

Sail designs generated
from Shore Sails’ Tutbo
Pascal programs.




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 valuel) includes
$10,000 SS==5. gccommodations for two in Perth, Austraha
during the final America’s Cup races, which .
start January 41, 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 8964-WD
Suzuki Samural convembles or & $4,995 AST TurboLaser™
printer, or a $4,499 % Toshiba T3100," or a
$2 399 Toshiba T1100™ Plus, or a $595
AST SixPakPremium”, or a $69.95 Traveling SideKick, or
any one of hundreds of other Borland products—and at
the very least a Borland Rebate Coupon, ,
good for $10 off any single product or $15 off 4,499
any bundled product offer!
$69.95 See Official Rules on the back of this card for details.

Don't delayl There will be a second-chance drawing for the trip if not clatmed by 12/30/86. There's also a second-chance drawing for the two Suzukis If not claimed
by 2/28/87. All rebate coupons are good for products purchased 8/5/88-3/31/87. Product prices above are suggested list prices.

Rub the silver box to reveal whether

you win a prize or get a rebate coupon. /-~ Ny Secand-Chance

Then fill in the second-chance entry /- 1" "

bk o the rght Sweepstakes
a LD 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.)

L Name
Address
City
State Zip




OFFICIAL RULES - BORLAND INSTANT WINNER GAME
1. NO PURCHASE NECESSARY: To participate, you may obtain a game card inserted into the October, November, December, or January issue of the following magazines: PC World; 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. Box 870, Wilton, CT 06897. ( Washington State residents send self-addressed 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 fnlluwmg pnzes may be revealed: Trip for Two to America's Cup Races or $10,000; 1986 Suzuki 4W Samurai Convertible or $6,835; ASTTurbo Laser; Toshiba 1100 Portable Con-
puter; Toshiba 3100 Portable Computer; AST Sixpakp STA AST3G Pak ASTRampage; ASTRampage AT; Free Borland Product, or you may obtain the following rebate offer: $10 rebate offer on any individual product
or $15 rebate offer on any single advertised Borland 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 06897. All prize claims must be received or postmarked by February 15, 1987. {See Rule #12 for Trip for Two to America's Cup exception.)
5. REBATE CLAIMS: Rebates are good for products purchased from September 5, 1986 through March 31, 1987. The $10 rebate s good for any individual Borland product and the $15 rebate is good for any advertised Borfand software bun-
dle. To receive your rebate you must seturn your completed license agreement from the manual this game card and dated proof of purchase la Bosland International Game Card Rebate, 4585 Scotts Valley Drive, Scotts Valley, CA 95066. Upon
1eceipt 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 sub|enltn venhtauon Game malenals are void and will be rejected if not obtained Ihvuugh authorized, legitimate channels, and may be rejected if any partis reproduced, counterfeited, torn or altered in any
way, or if materials contain printing, hical, | errors. Decisions of the Redemption Center are final. Game pieces from any game other than the Borland Inslam Winner Game may not be used in this game.
7. CONDITIONS OF PARTICIPATION: Material submmed becomes the property of Borland International The submission of game pieces is the sole bility of the individual seeking verification, who 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 eIlqnblIlty and name and likeness publicity release. By participating in the game you accept
and agree to be bound by these tules and the decision of the Official Redemption Center which will be final
8. ELIGIBILITY: Participation is open solely to residents of the United States 18 years of age and over, except employees and agents of BorlandInternational, service agencies, and individuals engaged in the devel duction, ordistributi
of game materials, The Merritt Group, Inc and their i diate family or bers of their h Ids. Void in Vermont and where prohibited by law.
9. GAME SCHEDULE AND AWARD OF PRIZES: The Borland Inslant Winner Game wilt commence on or about September 5, 1986 and end on January 30, 1987. it will officially end, however, when all game pieces are distributed. Verified
game prizes will be awarded within thirty (30) days from lhe 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' List, P.0. Box 7089, Wilton, CT 0689
10, 0DDS CHART: The odds of winning prizes are based upon obtaining the one rare game piece among the applicable number of game pieces.

PRIZE Qty. Total Valua 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§ 4995.00 1 in 6,458,000
Toshiba Portabla Computar 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 1in 6,458
OVERALL TOTAL 1,031 $199.708.00 1in 6,264

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

11. PRIZE DETAILS: Trip for two to America’s Cup Races {or $10,000) will include coach seating round trip airfare on regularly scheduled commercial airline from San Francisco, California to Peith, Australia and up to two weeks hotel accom-
modations in Perth, Australia plus $4,500 spending cash. Winners will be responsible 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 Packageé or $6,895), verified winner will be responsible for all registration, i and licensing fees. ASTTurbo Laser; Toshiba Portable Computer Model # T1100; Toshiba Portable
Computer Model # 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 tesms. All prizes are non- transferrable.
Winning consumer is responsible for all local state and federal taxes.

12, SECOND CHANCE SWEEPSTAKES: There are two Second Chance S kes drawil heduled to be conducted on December 31, 1986 and February 28, 1987. Random drawing from all entries received by December 30, 1986
will award trip for two to America's Cup Races (or $10,000). Random drawing from all entries received by February 26, 1987 will award two (2) Suzuki 4W Samurai{or $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 guestions concerning the Borland Instant Winner Game, call: 1-800-451-4471.
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$10.00 Scratch 'n Win Rebate!

Turbo Pascal® 3.0

“For the IBM®FC,
the benchmark Pascal
compiler is undoubtedly
Borland International’s
Turbo Pascal,” says Gary
Ray of PC Week. We and

Mac VersiU“

more than 500,000 other
people around the world
think Mr. Ray got that
right. Since launch, Turbo
Pascal has become the de
facto worldwide standard
in high-speed Pascal com-
pllers. Described by Jeff
Duntemann of PC
Magazine as the
“Language deal of the
century,” Turbo Pascal is
now an even better deal
than that—because we've
included the most popular
options (BCD reals and
8087 support). What used

$10.00 Scratch 'n Win Rebate!

Turbo Database

Toolbox™

A perfect complement to Turbo
Paacal, because 1t contains a
complete lbrary of Pascal
procedures that allows you to

gearch and sort data and bulld
powerful database applications.
Having Turbo Database Toolbax
means you don't have to re-nvent
the wheel each time you write &
Turbo Pascal program. It comes
with source code for a free eample
database—righton digk. The
database can be searched by key
words or numbers. Update, add, or
delete records as needed. Just
compile 1t and it's ready to goto
work for you. (Shore Sails has

Works! Everylhiﬂg!
ectronic

4 |
flex: The Andl -
'l‘hee new Reflex work '
shop o
And @
Win Rebate culs

§15.00 Sorach ?

Turbo Pascal Programming!

cal noW 114580,
135208537 support and

to cost $124.95 is now
only $99.95! You now get
a lot more for a lot less:
the compiler, a completely
integrated programming
environment, and BCD
reals and 8087 support—
all for a suggested retail
of only $99.95. And with a
Scratch 'n Win $10.00
Rebate, you pay only
$89.95—which really is
the “language deal of the
century”! Minimum
memory: 128K.

story.) Suggested retail: $60.95

. Mine is: — 8-bit — 16-bit
/use: — PC-D0S _ CPIM-80
— MS-D0S _ CPIM-86

e .
With & $10.00 Scratch 'n Win Rebate W My computer's name and mode is:

check back from us, only #5995/
Minimum memory: 128K.

a$15A00 Serafch Win
Rebate!

yst and \

r only $199.3
hat down
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Inquiry 439 for End-Users. Inquiry 440 for DEALERS ONLY. /

BORLAND

INTERNATIONAL

4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, CA 95066
(408) 436-8400 TELEX: 172373

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

NEW!

[ )
8 'Y"E]S| | want I
% B « the best ]
3 [ ] For credit card orders (]
| . or the dealer nearest you .
i call (800) 255-8008
- . in CA call (800) 742-1133 .
1 | in Canada call (800) 237-1136 [ ]
. Copies Product Price Totals .
__Turbo Pascal 3.0 [ |
. w/8087 & 8CD $99.95 §
— Turbo Pascal lor CPIM-80  69.95 §_____
. __ Turbo Pascal & l
Turbo Tutor 12500 s— [
—_ Rellex: The Analyst 14995 § .
__ Rellex Workshop 69.95° § .
. __ Rellex & Relfex Workshop  199.95* § .
__Turbo Prolog 9995 §
— Turbo Dalabase Toolbox  69.95 §___ .
i __Tubo Graphix Toolbox ~ 69.95 §_____ [ |
B _ o o 20 2995 sl
B — 1o Editor Toolbox 6995 s W
- [ — Tubo Gameworks 6995 S— I
. — Turbo Lighining 9995 § l
__ Lightning Word Wizard 69.95 § .
__Turbo Lighining &
| . Lightning Word Wizard ~ 749.95 §___ .
B _ sicexick g5 s B
__ Traveling SideKick 69955 — |
__ SideKick & .
Traveling SideKick 125.00* §
__ SuperKey 6995 § .
— Turbo Jumbo Pack 29995 § .
Quiside USA add $10 per copy [ |
CA and MA res. add sales lax [ P .
Amount enclosed | l
Prices include shipping lo alf US cities.
Carelully describe your compuler system:

. Payment:
Credit card expiration date —_J/____

The disk size fuse is: O 3% O 5% O 8"
VISA MC Money order  Check

=r:ardn|1u1|||1|
: A I
= 0

= Name.

; =SnippingMd/ess:

“ . City.

.Slale: 2ip:

. Telephone:

doflars drawn on a US bank.
“Limited Time Offer
NOT COPY PROTECTED

service gepantment and we will gladly anange

. a refund.

without notice.

. €0Ds and purchase orders WILL NOT be accepled by Borland.
Quiside USA make paymenl by bank draft, payable in US

. 60-DAY MONEY-BACK GUARANTEE
o If within 60 days of purchase you lind thal this product does
0t perforM in accordance with our claims, €alf our customer

. M prices are shggested list prices and are subject b change

GFi15
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Introducing HIWIRE"

. Wintek’s smARTWORK?® is

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

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

HIWIRE Advantages

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

[0 Complete documentation
and tutorial

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

O Rubberbanding

Europe: RIVA ud.,

and rotating of symbols
[ Text-string searching
[0 Multiple display windows

[J High-quality schematics
from printers and plofters

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

O] Schematic/layout cross
checking

[ 800 number for free tech-

nical support

System Requirements

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

[0 IBM Color/Graphics
Adapter or EGA with RGB
color monitor

[J Microsoft Mouse

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

Phone: 04862-71004, Telex: 859502/ Australia: Enterfainment Audio Ply. Lid., Phone: (08) 363-0454/Brazik: € formatica E T

[J Moving, copying, mirroring,

O Houston Instrument DMP-40,
441, 42, 54, 52 or Hewlett- .

- Packard 7470, 7475, 7550,

7580, 7585, 7586 plotter

High Performance at Low Cost

At $895, HiIWIRE delivers
quality schematics quickly
and easily. You don’t need

~ to guess whether or not HIWIRE

is right for you. Our money-
back guarantee lets you try
it for 30 days at absolutely
no risk. Call (800) 742-6809

~ toll free today and put HiWIRE

to work tomorrow.

Wintek Corporation

1804 South Street
Lafayette, IN 47904-2993
Telephone: (800) 742-6809

- orin Indiana (317) 742-8428

Telex: 70-9079 WINTEK CORP UD

“HIWIRE” is a frademark, and “smARTWORK”;
_ “Wintek”, and the Wintek logo are registered
trademarks of Wintek Corporation.

gia lida., Phone: (044) 224-5616




EDITORIAL

Two Brief Conversations with

Ben Rosen

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

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

8-bit processor can’t.

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

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

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

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

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

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

Free BIX Accounts
for Apple IIGS Event

tremely rich dialogueamong BIX users
about this new computer.

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

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

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

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

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

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

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

“Al?” I asked.

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

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

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

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

You don't have to be an expert to get involved with '
Al (Artificial Intelligence). The Maxell AI toolbox
contains a search and correlation program, Logic-Line 1
from Expansion Pgms Int’l, Inc., and an expert

system shell, ESIE from Lightwave.

A $200 value, free in specially-marked 10-packs.
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The Communications Software
That Knows You Can’t Ignore Evolution

The world of computing has
much in common with nature:
Those who adapt to their en-
vironment flourish. Those who
can’t—go the way of the dinosaur.

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

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

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

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

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

Make the “natural selection.” Ask your
local dealer about SmarTerm terminal
emulation software. Or contact:
Persoft, Inc. /
465 Science Drive ‘g
Madison, WI US.A. 53711 S
(608) 273-6000 gg
Telex 759491

Smarferm |
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SmarTerm Terminal Emulation Software
... The Natural Selection

"SmarTerm is a registered trademark of Persoft, Inc. IBM and IBM PC are registered trademarks of International Business Machines Corporation. DEC. VT and ReGIS are trademarks of Digital Equipment
Corporation. Tektronix is a registered trademark of Tektronix, Inc. © Persoft. 1986. All rights reserved.



MICROBYTES

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

Microlithography Process Packs Memory
Circuits with 1 Million Transistors

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

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

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

The first computers to implement the
1I-million-transistor circuits will be
IBM’s 3090 series.

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

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

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

The programmability of the

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

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

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

continued

Nanobytes

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

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

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

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

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

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

Some Makers of Laser Printers Switching

to NS32000

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

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

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

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

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

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

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

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

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

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

Aldus, Microsoft, and Scanner Makers Adopt TIFF

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

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

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



Ven-lIel clears

the path
to 2400 baud.

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

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

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

software you’re using today.
Choose Ven-Tel 2400 baudl
b % ' modemsin either our convenient
desktop, or Half Card” internal,
versions. Each requires minimal
installation and will automat-
ically connect with 1200/300
baud modems and services.
And each is available with
or without X.PC errror
correction built-in.
Like all of our PC
products, Ven-Tel
2400 baud modems
are backed by a free
five-year warranty.
No other major
manufacturer even comes close.

So when you decide to shiftinto high gear,
do itwitha Ven-Tel 2400. We give you the speed
you want—without making you work for it.

Ven-del

Modems

Our free 24-page booklet, “How to Select The Correct Modem,’ contains specific
information about our full line of Ven-Tel 1200 and 2400 baud modems. To request your corpy,
call 800-538-5121. In California, call 408-727-5721.

Inquiry 411 JANUARY 1987 « BYTE



MICROBYTES

Error-Correction Technology
Allows 2.5 Gigabytes on Videocassette

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

Panasonic VCR with one recording
head used for writing to the tape,
while another head checks the error-
correction code of the data that has
just been written. The company claims
its technique offers an error rate of
less than 1 bit in 102,

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

Micros Used tc) Color Black-and-White Classics

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

del Rey, CA) has colorized such

. classics as Miracle on 34th Street and
Yankee Doodle Dandy. Its process first
transfers the black-and-white film to
l-inch videotape, then adcls color with
a Sony videotape recorder. A custom-

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

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

4500 10-megabyte disks of data.

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

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

Allen at Work on ‘New Generation of Applications’

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

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

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

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

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

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

Intel’s 32-bit Bius Seen on 80386 Computers

In the quest for a bus that makes the
best use of the capabilitic:s of the
80386, several companies—including
PC’s Limited (Austin, T)) and ALR
(Irvine, CA)—have turned to a bus
based on one developed for internal
use by Intel (Santa Clara, CA). When
contacted about the bus :nd its specifi-

cations, Intel managers admitted they
had supplied the bus, along with the

Intel motherboard, to a number of ven-

dors. They said it was developed out
of necessity for internal development
at Intel. One manager drew parallels
between the making of the 32-bit bus
and the initial Multibus. Both were

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

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

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

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

r----------------

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™PCIAT 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 II
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'salso incredibly less
expensive. Better yet, the AxStar I
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 Il is serviced nationwide by RCA
Corporation - one of the world’s largest
and most respected consumer electron-
ics firms. And if that's not enough,
every unit includes free schematics
and a money back guarantee!

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

A PCIAT 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: 00
Phone: i
Addresst 00000

City: S S R
State._ Zip

&’ Wells American

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

r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
L

Corporate Headquarters: 3243 Sunset Boulevard « West Columbia, South Carolina 29169+803/796-7800-TWX 510-601-2645
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IBM. Personal Computer AT and AT are trademarks of International Business Machines.
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B1;x[21[11=.81;
.82;x[31[11=.82;x[31[2

x[21181=
x[31[81=-

RERERBRB AN

HATRIX

Run number is 1
The X matrix is

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

printf (5 P EIPS o R ERs

/% slash is at left hand end »/
for(ni=Ainidaini+s) {
for(nZ=B;nZ{ain2++) {
i (nZ== ;

ni)

INVERSION

x[81[8] is 1.000000
x[81[1] is 9.840080
x[8112] is 9.030000
x[81[3] is 9.920000
x[1118] is 9.820000_

The perfect companion for
MIX C has arrived. MIX C makes

it easy to write C programs. Now

Ctrace makes it easy to get
them working. Introducing
Ctrace, the exciting new C
source debugger with animated
trace.

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

UNIQUE ANIMATED TRACE

Ctrace has a unique animated
trace feature that shows you the flow

of execution in vivid detail. Not just

line by line. but statement by state-
ment. It's like watching the bouncing
ball as the cursor movesoveryour C
source code. highlighting each state-
ment as it executes. Press the space:
bar to execute one statement at a
time. or press the return key and
watch it go. It's exciting and educa-

~ tional. Who says Iearnmg has to be

FUN AND EASY |

boring?.

SIMPLE OPERATION

Ctrace is easy to operate too.

Commands are executed with a

single keystroke. Help screens are
available if you forget a command.
Pop up menus list command options.
You simply position the cursor to the

"4 VIEWS AT ONCE

functions.

Ctrace maintains 6 windows of in-
formation: source, output, variables,

‘waich.'symbols, and memoty. You

can view as many as 4 windows at
the same time. The source: window
(top left) shows your C program. The
output window (bottom left) shows

‘the screen output from your pro-
“gram. The variable window (bottom

right) shows all the variable names
kand values. The watch window (top
right) shows the variables that you

select along with any conditions

youve defined. The symbols window
shows the addresses of variables and
The memory window
shows any area of memory using
data types that you select. Eight dif-
ferent screen layouts are available at
the touch of a key. You can even
define your own screen layouts.

desired option and press the return

key. Pop up messages alert you when
anything important happens. To use
Ctrace. simply compile your program
with the trace option turned on. The
executable program file is created as
normal. Ctrace doesn't affect the size
or the behavior of the program. You
can execute your program with or
without the help of Ctrace.

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

THE RIGHT PRICE

snoop around and see what your
program has done to that point. You
can even trace the flow of control
backwards to see how your program
got there. You can insert watch points
on variable values. When the value
of a variable satisfies the conditions
you've defined. execution halts to let

| you examine your program. You can

trace all functions or select just the
ones you want to see.

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

software

1132 Commerce Drive
Richardson, Tx. 75081
(214) 783-6001
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* Source window with profile count showing
number of times each statement has
executed Pop up message indicates break

pomnt has been hit

stand and simple to operate. Like-

can be operated comfonably on

_ py disks. And as you would expect.
MIX C is easy to use. It produces
~a complete program listing with all
“errors clearly
xplamed

_a subset. MIX C supports the full

K&R standard. including the exten-.
sions that are often omitted in other s

e ompilers. MlX (0 comes ol

. functions. ablazm'gly’ fast linker. an

tools for optimizing your programs for

minimal space or maximum speed.

All of this is yours for the incredibly

low price of $39.95. That's little more
than the cost of most C books alone

I you're just Iearnmg C. MIX Cis

your fastest, easiest. and cheapest
way to master the language. If you've
been frustrated by other C compilers.
don't throw in the towel until you've
ied ours. Theres a world

rence. Our book includes

_ written tutorial with lots of examiﬂé .

programs. Our compiler includes the
- machine specific functions you need
so you won't have to write them

yourself. Compile and link operations

take half as long with MIX C. That
means you'll get your programs up
and running twice as fast.

THE ASM UTILITY

~want to link assembly language

~ You can see that Ctrace is not your

“typical debugger. It's easy to under-
4 =3 s call C functions from assembly

wise; MlX C is not your typical C

ldentlfled d

Although its small. MIX C s not

. automatlcally positions the cu

tions to your C programs. It works
with Microsofts MASM or MB30

T

el e

Source and variables windows shown side by
side. Pop up message indicates that a watch
paint_condition has been satisfied

- assemblers. Macros make it easy! You
~ can call assembly language functions

just like € functions. You can even

language. Lots of useful assembly
language functions are included as

. examples‘ And the price is r ht at’

THE SPLIT-SCREEN EDITOR

Another great companion o the

- MIX C compiler is our split:screen
editor. It makes writing programs

even faster and easier. With the MIX

Editor. you can compile. link. ‘and

execute your program at the touch
of a key Compiling is fast because

tlng errors IS easy because e

the first error in the program.‘

The MIX Editor works just like
Micropros WordStar: But through the
magic of macros you can create your

. own custom version. You can map
‘any key to any command. You can

even define your own commands
using the 100+ predefined com-
mands. The  split-screen feature is
great for programmmg You
o files at the same time
text between files; It works are
any language. It has automatic line
numbering for BASIC. It has auto in-
dent for structured languages like
Pascal and C. It even has fill and
justify for English. All these features
and more are yours forthe mcredlbly
low price of $29.95.

The combination of Ctrace thh

joy. MIX C provides the power of a
 compiler while Ctrace provides an
execution environment that's more

Source. variables, and memory window.
Memory window lets you view any area of
memory using any data type

elegant than an interpreter. Add the
ASM utility and our versatile split-
screen editor to the package and
you've got a terrific C programming
system. We call it the MIX C Works.
Whats great is that you can buy all
four products for a fractior
of other € compilers alon
all four and well give yo
$29.95 discount off our already rock
bottom prices. Only $89.90 for the
MIX C Works. Now thats a deal.
That's nght
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Change colors to suit yourself: Cirace works
with monochrome. color. Hercules. and EGA
cards. Works on IBM compatibles and any
computer with’an IBM compatible BIOS

TO ORDER CALL TOLL FREE:
1-800-523-9520

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

1-800-387-1288
1-43-44-06-48
047-586924
CH-523-31817

System Requirements
Editor. C Compiler. & ASM Utility
MSDOS/PCDOS 2.0 or higher
128K Memory

1 Disk Drive 1

or CP/M 2.2 or higher (280)

55K Memory

Ctrace:

MSDOS PCDOS 210 or higher
IBM compatible BIOS

256K Memory

1 Disk Drive
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THE MIX C WORKS

In Canada
Qverseas:

SCracel i
(6 Compller :
_ASM Utxhty

__Split-Screen Editor . ($29. 95) $

—The MIX C Works.($89.90) § __

{includes all of above)

bl s
Texas Residents Add -
6.125% Sales Tax . ... . .. $

Add Shlppmg Charges ... §

USA:  add $5 per order

add $10 per order

add $10 for editor

add $20 for co

; add $30 for Wi
Total of Your Order . ..

30 Day Money Back Guarantee
Not Copy Protected

- Please check method of payment

__Check
Card #

Expiration Date

Money Orde‘ - MC/VISA

Please give name of computer

Please check operéting éystem
__ MSDOS/PCDOS __ CP/M
Please check disk size
- Slpe i i3lnt 8

’PIease check disk format if CP/M

Gt SSSD e SSDD; .. DSDD
Your Name
Street
City
State: Zip .
Telephone ( ) :
Country
1132 Commerce Drive
Richardson. Tx. 75081
software (214) 78‘ 6001

Ask about our volume discounts!
Dealer Inquiries Welcome B




LETTERS

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

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

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

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

But this is minor. Several languages can
already be linked in exactly this way.
The major function of the IDEAL system
would be to simplify the processes of
coding, debugging, and documenting pro-
grams. An auto-coding utility might allow
the programmer to develop a program as
a flowchart-like structure and would then
fill in the code when a suitable level of
detail is reached. This code need not be
in any particular language; it could be
generated directly as object code, making
the module available to all of the languages
on the system. A screen generator work-
ing with the auto-coder would produce in-
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put and output screen formats and code.
These 1/0 modules could also be accessed
by any language on the system.

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

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

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

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

J. David Reynolds Jr.
Makanda, IL

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

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

Proving the Properties of 2"

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

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

Carla Marceau
Ithaca, NY

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

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

continued

LETTERS POLICY: B be considered for pub-
lication, a letter must be typed double-spaced
on one side of the paper and must include your
name and address. Comments and ideas
should be expressed as clearly and concisely
as possible. Listings and tables may be printed
along with a letter if they are short and legible.

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




It You Just Look At The Screen,
You're Missing The Picture.
AST-3G Plus and AST-3G 1/O"

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

MDA, and Hercules™ graphics card All the graphics and memory of the AST-3G Plus,  Qr, pick the AST-3G /O (formerly known
capabilities on one board. [combined ith a Serial Port, Parllel Pori, - a5 AST-3G Pak) and get the parallel port
AST gives you this and a lot more. Clock Calendar, and available 51 q 4] the graphics capability of the
Starting with a choice. e o AST-3G Plus, as well as a serial port and
AST-3G Plus or AST-3G I/0. clock/calendar with battery back-up.
Choose the AST-3G Plus and i You can also order an optional
get high-resolution 640 x 350 . game port. Both the AST-3G Plus
graphics, brilliant 16 color dis '/ and AST-3G 1/0 give you 256Kb of
created from a full-spectrum on-board video memory:.

palette of 64 colors and high- So whether you need more
quality text. Giving you across-_ . powerful graphics, or powerful
the-board IBM® PC/XT/AT® . graphics and more, AST has an
applications software compatibility. EGA solution.
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top publishing. and MDA with 256 K6 on-board " Now we're doing the same with graphic

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

' IEM | ] coupon below to AST Research, 2121 Alton
! | Avenue, Irvine, California 92714-4992.

AST-3G Plus and ASI-3G 1/Otrademarks of AST
Research, Inc. IBM and AT registered trademarks
of international Business Machines. Hercules
trademark of Hercuies Graphic Products, Inc.
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Welive in an age of efficiency. People want the best possible performance, the highest return on investment,
thatextraounce of speed. Modula-2 is the language that embodies that philosophy. Pecan’s Modula-2 is the
implementation that best expresses that philosophy. With Pecan’s professional Modula-2 you can write
fast, efficient, reliable and maintainable code.

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

COMPLETE: Pecanincludes the Power System, a complete, integrated development environment, along
with every Modula-2 compiler. You get a texteditor, 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, S0 you can
construct your application using modules written in your choice of languages.

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

A standard set of utility modules form an integral part of Pecan's Modula-2 implementation. These powerful
modules provide facilities for input and output, random access files, disk directory operations, console 1/0,
storage 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. Thismeans 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 e Native code @ Separate compilation of modules e Comprehensive module library
o Integratabilily with UCSD Pascal, FORTRAN-77, BASIC and Assembler e Extended precision arithmetic
o Dynamic memory management ® Multitasking e BO87 and BCD support (PC's and compatibles) e 1/0 redirection

Modula-2 with the Power System environment Only $99.95
For PC-DOS, MS-DOS, Amiga, Atari ST, Macintosh, Apple Il (including new Apple Il gs!), Rainbow, Tandy,
Stride, as well as most popular 8/16/32 bit systems. Also available for VAX, UNIX, PDP-110S's and others.
Order additional languages! Your choice of UCSD Pascal, FORTRAN-77, BASIC or Assembler for only $79.95
with your purchase of Modula-2.

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

SYMBOLIC DEBUGGER ..................... $59.95  CONFIGURATION TOOLS ................... $39.95
PROGRAM ANALYSIS TOOLKIT.............. $59.95  DISK RECOVERY TOOLKIT ................. $39.95
APPLICATION SERVICES INTERFACE .. ....... $50.95  PRINT SPOOLER..................ccoott $39.95

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

ATTENTION CORPORATIONS: Ask about our training seminars:

SCHOOLS: Special educational discounts.
A A E™
N &oEEuN
@ uN W

NOT COPY PROTECTED
The UCSD Pascal Company

Mail your check or money order to:
Pecan Software Systems, Inc.
1410 38th Street
Brooklyn, New York 11218
Credit Card Orders

ITT TELEX NUMBER: 494-8910 cal Tl free 1-800-63-PECAN
CompuServe 10: 76703, 500 (NYS) 1-800-45-PECAN
Please add $4.50 for shiEping within the US. Foreign orders add $15.00 and make paymentby bank draft payable in US dollars
on a US bank. New York State residents add appropriate sales tax.

(718) 851-3100
Inquiry 290
UCSD Pascal is a trademark of the Regents of the University of California
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If a sum of different integer powers of 2
is divided by an integer power of 2, Arp’s
proposition says that the integer part of the
quotient will be odd if the divisor is also
one of the addends, and it will be even if
it is not. Or, in Arp’s symbols, if ¥ =
£2i/2", then [Y] mod 2 = 1 if n is one
of the i’s, and O otherwise (the square
brackets mean ‘‘integer part of” the
enclosed expression).

Expanding the sum,

X20=20+ 2%+ ... + 24,
the quotient becomes
Y = 2im + 20 + + 24,

where the terms are of three types only:

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

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

type 3: exactly l—namely, if i = n.

Terms oftype 1 can never influence the
integer part of Y because even the sum of
the infinite geometric series Y2 + %2* +
¥2* + ... has | as its upper limit.

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

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

Thus, since adding 1 to an even number
results in an odd number, [Y] is odd only
if 2" is one of the addends. For example
(and without loss of generality),

k
ifi, = n, then Y =1+ Y 2,2~

p=2

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

Dr. Rudi Borth
Don Mills, Ontario, Canada

[Editor’s note: A number ofother readers
submitted proofs similar to Professor
Borth’s. The following letter was unusual
in its use of assembly language to prove
the theorem.]

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

i 1 when 2" is an

[INT( 5 JMOD?2 = { addend of X2/,
0 otherwise

continued



RCHID JET 386:

POWER FOR THE FUTURE NOW

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

hree Times Faster
than an AT

It's up to three times faster than an

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

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

]et 386 is the Ultimate Accelerator Upgrade for Your AT

E asy Upgrade

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

rom the People
Who Started It All

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

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

Jet 386, PCturbo 286¢ and TinyTurbo 286 arc trademarks of Orchid Technology. All other products named are
Inquiry 272 for End-Users. Inquiry 273 for DEALERS ONLY.

trademarks of their manufacturers.
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Building for the Future

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

world’s largest asE
library of user-supported programs
(where authors ask that you send a
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 that’s why we've been
referred to as the Robin Hood of
software publishers.

0O #499 PROCOMM Professional communications program
written in compiled MicroSoft C and assembly code.

O #523 SIDEWRITER Perfect for spreadsheets, this applica-
tion printstext files sideways.

[ #528, 529 NEW YORK WORD Powe:ful word processing
with split-screen editing, mail merge, auto hyphen, and more.
[ #574 FREECALC Word processing and spreadsheet
application for forecasting and budgeting.

[ #78 PCWRITEOur most popular word processor. “I'mmore
ateasewith PCWRITE than WordStar.”

O #521 FREEFILE Easy-to-use and leam relational data base
manager.

[J #522 INSTANT RECALLMemory-resident program for
storingandretrieving awealthofinformation.

3 #405 DESKMATE Deskorganizatianal tool with phone
dialer,notepad,calendar, and calculator.

[ #478 HARD DISK UTILITIES The bestand most useful utili-
tiesfor thehard disk user.

0O #133 ULTRA UTILITIES Amust for every PCowner. For
recovering lost or accidentally erased files.

0O #558 PC-PROMPTA memory-resident help utilitythat
provides formatting forDOS commands online.

O *429 ELEMENTARY CApplicationforlearningClanguage.
[ #424 PASCALCOMPILER Popularcompilerwritten in
Turbo Pascal.

[J #423 PROJECT MANAGEMENT PC management system
capableofhandling 1000 tasks.

[0 #237 PC-GENERALLEDGER Fortheserious bookkeeper.
Alithe controls needed for balancing the books. Plus an
audittrail.

O #404 E2-FORMS Program forgenerating tailor-mode forms.
“Comparedto $80 packages, this is super.’

[ 1-year PC-SIG Membership. Includes printed directory,
supplement, bi-monthly magazine$20. ($35 foreign.)

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

The PC-SIG Introductory Special
(] Any 5 diskeftes plus 1-year membership... 539

All diskettes are $6 each. Add $4 postage and handling
(S10 foreign) CAresidents add statesalestax.

Total Enclosed S. by(JCheck (I VISA CJMC
CardNo |
Exp.date
Name
Address
City
State Zip

Dealer Inquiries invited

Toorder, call:800-245-6717

In CA:800-222-2996
Fortechnicai questions or local
orders: (408) 730-9291

Phone #

265

1030-D East DuaneAvenue,
Sunnyvale, CA94086 >
I Software in the public interest.
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is evident in the following segment of
6502 code from a program of mine, which
determines if | of 24 flags is set.

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

; @->bit7->bit6->...bit0~->C
ROTATE LSR FLAG+2
; C—>bit7->bit6->...bito->C

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

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

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

S I when b" is an
[INT( b )IMOD b = {addcnd of Lb',
2 0 otherwise.

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

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

Objections to C

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

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

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

One further note. The situation above
applies only to side 0. On side 1 of a
double-sided disk, all tracks must be ini-
tialized to the standard value. This par-
tially explains why a double-sided disk has
more than twice the storage of a single-
sided one.

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

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

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

In conclusion, I consider it curious that

continued
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The one videodisc p
that won't box you

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

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

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

You can take the LDP-2000 anywhere with

confidence because of its Automatic Optical Block -

© 1986 Sony Corporation of America. Sony and Inielligent Video are irademarks of Sony.

Inquiry 367

yer

111,

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

Then there's the Still Frame Audio capability,
for over 15 hours of compressed digital audio per
videodisc side. The LDP-2000 also decodes up to
221 megabytes of digital data from the videodisc,
making it a data disk and videodisc in one.

And the LDP-20005s access speed is really
Impressive: under 1.5 seconds from frame 1 to frame
54,000.

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

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

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

PO Box 6185, Union, N.J. 07083, SONY
®

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

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

sary to initialize tracks 0 and 1 to all
zeros. Inthe original of this routine, this
was done in the last parameter to the
Flopfmt call (page 230) which should be:

i<2?0: VIRGIN

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

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

FoxBASE wins the dBASE race!

643 times faster than dBASE III PLUS

New FoxBASE+ sweeps the field: runs 2.26 times
faster than Clipper, 6.69 times faster than 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 11l 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-DQS,
- XENIX, UNIX, many net-

works, and other envi-
ronments.

dBASE 11l PLUS

©

GBASE Il PLUS are
1rademarks of Ashion-

Systems Inc. - dBMAN
15 2 tradematk of Versa
Solt Cummal an -‘ur;lx

M: g15-
e trademarks of
Microsoft Corporation
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Best of all, FoxBASE is economical. Single-user FoxBASE
costs just $395, multi-user FoxBASE $595**—no matter
how many workstations you have.

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

Nothing Runs Like a Fox.

FOXBASE .’

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

FoxBASE+
runs dBASE
programs 6.43
times faster than
dBASE 11 PLU:
on average.
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Listing 1: The following assembly
code will correctly format both
sides of a double-sided disk in
drive A.

FLOPFMT MOVE.Q #1,D7
;SIDE ONE

LOOP_S MOVE.W #79,D6
; (TRACKS/SIDE) -1

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

TST.w D7
;IS THIS SIDE ZERO?

BNE CONT
; IF NOT, THEN BRANCH

CMPI.W #2,D6
;IS THIS TRACK 2-79?

BPL CONT
; IF SO, THEN BRANCH

ADDQ.L #2,SP
;ALIGN STACK POINTER

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

CONT MOVE.L g$87654321

—-(spP
;MAGIC

MOVE.W #1,

-(SP)

; INTERLEAVE
MOVE.W D7,
-(sP)

;SIDE
MOVE.W D86,
-(SP)

; TRACK

MOVE.W #9,

-(SP)
;SECTORS/TRACK

CLR.W -(SP)
;DRIVE A

CLR.L -(sP)
; DUMMY ARGUMENT

PEA BUFFER
;ADDRESS OF BUFFER

MOVE.W #10,

-(SP)

; FORMAT FLOPPY

;DISK
TRAP #14

;CALL XBIOS

continued




Ten Good Reasons to Buy
an Amazing Things™ Model
“A” Series™ Modem

I. Amazing Things Modems Provide Access to

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

2. Amazing Things Modems Network.

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

3. You can Telecommute with Amazing
Things Modems.

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

4. Amazing Things Modems are Direct Links
to any Mainframe.

Accessyour company’s mainframe from your office, from
your home or on the road with an Amazing Things
Modem.

5. Amazing Things Modems Overcome
Incompatibility Problems.

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

6.

Amazing Things Modems Bring You Elec-
tronic Banking and Shopping.

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

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

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

. Amazing Things Modems are Inexpensive

Alternatives to the Telex.

Send and receive volumes of information overseas at a

fraction of the cost of a Telex.

Amazing Things Modems are Fun.

Through various bulletin boards, you can join clubs,

exchange software, advertise, meetpeople,findjobsand

much more.

Amazing Things Modems are Inexpensive.

The Amazing Things Model “‘A” Series 1200B Modem is

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

equivalent Hayes Modem. And the 24008 is priced até

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 dealer near you or to order direct, call 1-800-835-0139, (617) 551-0880 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 Products. 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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LETTERS

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

TST.W DO

;DID ERROR OCCUR?

BMI ERROR
; IF SO, TAKE BRANCH

DBRA D6,LOOP_T
;NEXT TRACK

DBRA D7,LOOP_S
;OTHER SIDE

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

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

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

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

FIXES

EXE Only

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

Noncommercial ZCPR3

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

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

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

Expanded Price

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

formed us that the price is $395. m

State of the Smart.

* FCC APPROVED

Smar TEAM 2400B

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

e 7.5 inches length with the same great
features of Smar TEAM 2400

e MITE * software optional

-
2

Quality Communication Products

HEAD OFFICE:

TEAM TECHNOLOGY INC.

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

FAX: (02)7712985

TEL: {02)741-4270

Inquiry 387

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

Smar TEAM 1200 BH

e 5% length with the same great

features of Smar TEAM 1200 AT

* Internal slot modem for IBM

PC, XT, AT and compatible

Smar TEAM 2400

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

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

e Hayes 2400 commands compatible

* 6 self test modes

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

Smar TEAM 1200 CT

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

e (0-300, 1200 bps full duplex

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

% OEM WELCOMES

U.S. Soles_And Service

U.S. Sales Agent

Smar TEAM INC.

19205 PARTHENIA St. Ste. J

Northridge, CA 91324

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

FAX:(818)886-6731

TEL:(416)673-7800

NORWAY SINGAPORE:
PDM INTERNATIONAL PROFESSIONAL SYSTEMS A.S PET Computers
Tel:(713)488-8830 TEL:(02)649220 TEL:5331313
CANADA HONG KONG HOLLAND
BUDGETRON INC. QUANTUM DATA SYSTEMS LTD. COMPUDATA

TEL: 3-897278 TEL:(73)422045

* Hayes is a registered trademark of Hayes Microcomputer Products. Inc.
* IBM PC. XT. AT are registered trademarks of International Business Machines Corp.
* MITE is a registered irademark of MYCROFT LABS INC.
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CLARION v1.1 $395

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

YES, WE HAVE NO
ACTUATOR.

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

It's no longer required.

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

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

Well, you don’t need the
parallel port.

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

Because we've pulled the
plug, forever.

IF YOU AL E DY HAVE
CLA ION 1.0

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

You envisioned how

CLARION gives the power of

a true business language, a
superior user-interface,

and exceptional data-base
management prowess.

To show that we really
apprec1ate your pioneering
spivit as well as your
business, as a CLARION 1.0
licensee, you may upgrade to
version 1.1 for only $100.

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

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

WHY YOU NEED vl.1

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

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

and adding two new
labor-saving utilities.

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

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

So call 1-800/354-5444
now to order CLARION v1.1.

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

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

Im "'l
| b “""ﬂu
" 1 1
B H L3

CLARlON

from BARRINGTON SYSTEMS, INC.
The Applications Programmers’ Advocate

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

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

dBase is a registered trademark of Ashton-Tate
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TECH PC DESKTOP COMPUTERS are
available now in 4 different base models:
TECH PC/XT DESKTOP — $529
Options:

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

TECH TURBO PC/XT DESKTOP — $629
Options:

Tech Turbo PC/IXT Desktop with

20MB Hard Disk — $1079

Tech Turbo PCIXT 20MB Hard Disk,
Monochrome Monitor, Hercules® Compatible
Mono/Graphics Card — $1279

TECH PCAAT DESKTOP — $1399
Options:

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

TECH TURBO PCAAT DESKTOP— $1599
Options:

Tech Turbo PCIAT Desktop with

20MB Hard Disk — $1999

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

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

IBM AT and IBM XT are registered trademarks of
International Business Machines Corporation.
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The bottom line with any business is
its net gain. Tech PC Desktop
Computers are designed to deliver

ga

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

non-obtrusive profile; The AT’s give
you a powerful presence with a clean
lined sturdy chassis. Combined with a

12 inch, 800 by 400 line amber mono-
chrome monitor or a 14 inch, 1280 by 800 black and
white monochrome monitor you've got State of the
Art staring straight back at you. If 8 MHz 80286 power
isn't fast enough for you. . . try the Tech Turbo PC/AT*

with its 10 MHz 80286 and 10 MHz 80287 math co-
processor socket. The Tech Turbo PC/AT™ gives you
the strongest, most powerful 80286 performance



available from anyone, anywhere. . .available with
up to 15 megabytes of memory and hard disks up to
1 gigabyte with our new optical storage disk, the
Tech Personal Computer Desktops represent the
cutting edge of desktop microcomputer technology.
Tech Personal Computers, Inc. is a full service
manufacturer of Micro Computer Products and
offers a complete line of Desktop, Portables and
Multi-User Computer Systems as well as an
accessory line of over one hundred enhancement
products. Tech Personal Computers, Inc. are all
backed by a full one year warranty with additional
maintenance coverage and extended maintenance
contracts available through Momentum Service
Corp. For more information concerning hundreds of
Service Centers throughout the United States, contact
Tech Personal Computers, Inc. at (714) 385-1711
Inquiry 389 for End-Users. Inquiry 390 for DEALERS ONLY.
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1911 Betmor Lane, Anaheim, California 92805
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Advanced Digital now
offers you two
additional users for the
price of one!

With our PC Il you can
quickly turn your personal
computer into a host

computer for a complete 3-
user system. The PC |l

lets two additional users share
one PC and all the expensive
hardware and peripherals that
you've already paid for. Plus you share
access and communication between
users and PC'’s.

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

two entirely different

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

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

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

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

MONOCHROME MONITORS MONOCHROME MONITORS

0

PC 1 BOARD.

All you need to complete your 3-user
systemis the PC I, IBM’s PC-NET

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

Each PC Il gives your PC the full
capabilitiesoftwo PC’s and can support
DOS 3.1 providing each user 100%

PC Il is a trademark of Advanced Digital Corp.

compatibility with PC
programs.

Advanced Digital offers many
other PC products including
the ADC-TAPE6Q, PC-EXBUS,
PC-Slave, and more!

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

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

Advanced Digital UK. Ltd.
21 Newman Street

London W1-United Kingdom
(01) 323-1120

ADVANCED DIGITAL CORPORATION
Inquiry 8 for End-Users.
Inquiry 9 for DEALERS ONLY.




WHAT’S NEW

Zenith, Kaypro Introduce
80386-based Systems

enith Data Systems intro-

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

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

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

Inquiry 550.

K aypro Corporation
announced a trio of

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

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

Network File Server comes
packaged with a 170-, 280-,
or 380-megabyte hard disk
drive, at prices ranging from
$14,950 to $19,950.

Each model is equipped
with either a monochrome,
CGA, or EGA display. All
three units can be expanded
to handle as much as 660
megabytes of hard disk
storage and 16 megabytes of
RAM. For high-speed back-
up, Kaypro will sell 60-
megabyte cartridge tape units.
Contact Kaypro Corp., 533
Stevens Ave., Solana Beach,
CA 92075, (619) 481-4300.
Inquiry S51.

Four for the 386

har Lap Software an-

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

You can assemble multiple

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

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

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

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

he program 386/Link is a

linker from Phar Lap
that combines relocatable ob-
ject modules created by
386/ASM into a single ex-
ecutable file. The linker
features external symbols,
which when used in an 80386
instruction enables the
assembler to partially assem-
ble the instruction, without
specifying the address of the
symbol. The linker fills in the
address at link time.

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

Requirements of 386/Link
include an IBM PC or com-
patible with 256K bytes of
RAM and MS-DOS or PC-
DOS 2.0 or later. It will also
run on a VAX or MicroVAX
running VMS 3.0 or higher.

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

Inquiry 553.

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

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

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

Inquiry 554.
continued
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WHAT’S NEW

C-MOS/386 is a DOS-

compatible multiuser
operating system, announced
by The Software Link.

The operating system is
available in single-user
multitasking, 5-user multitask-
ing, and 25-user multitasking
versions.

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

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

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

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

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

Contact The Software Link
Inc., 8601 Dunwoody Place
NE, Suite 632, Atlanta, GA
30338, (404) 998-0700.
Inquiry S58S.

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

80386 Boards
for PC XT and AT

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

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

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

eattle Telecom & Data,

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

provides an 80287 co-
processor.

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

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

Inquiry 557.

Iso designed for the IBM

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

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

Inquiry S58.

Turbo Basic
from Borland

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

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

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

continued
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Intelligent statistics.
Consider the alternatives.

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

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

Highest rated.

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

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

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

Ry ©.5
[SPSSTPCEIT ] 5.2

[PESASIII] 4.8
BMDPC 45

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

Some practical benefits.

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

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

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

Although more comprehensive,
Systat requires less than Y2 the
commands and has Y2 the bulk of
competitive programs. Compare
its 5 disks to 17 for SPSS/PC+
and 21 for PC SAS!

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

Is ease of operation important?
Systat operates on less than 12
the commands of its two largest
competitors, with less than V2 the
bulk. According to /nfol//orld,

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

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

Truly interactive.

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

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

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

SYSTAT

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

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

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

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

Systat. Intelligent statistics.

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

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

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

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

Inquiry 559.

80386 Chip Set

hips and Technologies

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

According to the firm, if
the chip set is used in con-
junction with the 82C206 In-
tegrated Peripherals Con-
troller, manufacturers can
build 80386 AT-compatible
systems that require fewer
than 40 chips (not including
memory) instead of the more
than 200 ICs in a typical
80286-based IBM PC AT sys-
tem. A Chips and Tech-
nologies-based system would
have a motherboard that is 45
square inches compared to a
typical 140-square-inch board.
Also, the AT/386 CHIPSet
system would consume 11
watts of power instead of the
standard 45 watts.

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

| lidertine &3 P e Tonts

Superscript =3H )

sonality, rofrssionalism, and

Dlamy exceplionally bright people have powerful
ideas locked up inside them —— focked up because they
their ideas nto clear, persuasive writfen form.

et Beady lov Fome Fecpodes

Forget what you learned in schoal about weiti
ofessional writers must re—train themselves out of

ProWrite lets you edit up to eight windows at once.

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

Microsoft Word
for the Macintosh

icrosoft Word version

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

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

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

Inquiry 561.

Amiga Word Processor

roWrite from New

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

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

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

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

Inquiry 562.

Group Document
Review

F orComment works with
your word-processing
program and enables up to 16
people to review, make com-
ments, or suggest revisions to
text on a line-by-line basis.
One person acts as the author,
while the other 15 are
reviewers. The program keeps

an audit trail of the editorial
process and collates all
changes on one disk.

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

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

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

Inquiry 563.

Controller Expands
Hard Disk Storage

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

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

The controller is priced at
$249 and requires a computer
running DOS 3.0 or higher.
Contact Konan Corp., 4720
South Ash Ave., Tempe, AZ
85282, (602) 345-1300.
Inquiry 564.

continued
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RAM-Resident Program Users...

1’S EASY TO WIN

UY
E

With Referee,
you make
the rules.

If you use desktop
organizers, spell
checkers, keyboard
enhancers or other >
RAM-resident programs,
you may have already discovered
the horror of “RAM Cram.’

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

Referee, by Persoft, is a new type of
software that puts you in total control of

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

your RAM-resident programs. | program conflicts. At $69.95, it solves a

And that puts Referee in a league all its ’

very big problem for a very small price.

own. You can create your own RAM In, ! It's easier to win with the Referee on

Teams™ for specific applications programs.
Team Superkey™ and Sidekick™ with Lotus
1-2-3™.0r call in Prokey™ and bench the
others when you switch to dBASE 11I™.

=
SN

RS 772
N

© Copyright 1986 Persoft. Inc. All rights reserved.

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

Sidekick and Superkey are regislered lrademarks of Borland Inlernational. Inc.
Lolus 1-2-3 and Symphony are regislered trademarks of Lotus Development Corp
Prokey is a trademark of RoseSoft. Inc.

dBASE il is a regislered trademark of Ashlon-Tale.

h your side. For more information, and for the
: dealer nearest you, contact: Persoft, Inc.,
465 Science Drive, Madison, WI 53711,

(608) 273-6000—Telex 759491.

™
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WHAT’S NEW

PC-Compatible
Wang LapTop

ang Laboratories intro-

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

Priced at $3530, the LapTop
uses NEC’s V30 processor
with a clock speed of 8 MHz.
Memory is 512K, expandable
to 1 megabyte with a board
($695) the user can install.
The LapTop’s 80-character by
25-line, nonbacklit LCD uses
Hitachi’s supertwisted crystals
and displays high-contrast
dark blue characters on a
yellow background. Its resolu-
tion is 640 by 200 pixels. The
LCD is removable and can be
replaced with a color monitor.

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

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

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

With a 5%-inch floppy disk
drive, the computer costs

Wang’s LapTop has a 10-megabyte hard disk.

$3895; with a 3%-inch floppy
disk drive, $4048. For more
information, contact Wang
Laboratories Inc., One In-
dustrial Ave., Lowell, MA
01851, (617) 459-5000.

Inquiry 565.

PC-based
Circuit Emulator

eck-Tech’s ROMICE, a

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

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

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

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

Floppy Drive
Holds 10 Megabytes

onica Technology intro-

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

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

‘month, with quantity

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

Local Area Networks
for Amiga

meristar Technologies

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

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

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

Inquiry 568.
continued
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YOU ARE ABOUT T0 BE SEDUCED
BY POWER AND MONEY.

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

EVERYTHING YOU COULD
ASKFOR IN 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 Kernighan & Ritchie C language—to the
letter. And it comes from the family of Mark Williams
C compilers, the name chosen by DEC, Intel, Wang and
thousands of professional programmers.

€ Compiler for the [BM PC
and Compatibles

m Mark Williams Company

POWERFUL UTILITIES ARE A REAL BONUS

Let's C doesn't stop with being a high performance
C compiler. It includes utiliies 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
atits 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

e Fast compact code plus e Upgradeable to C Program-
register variables ming System for large scale

o Full Kernighan & Ritchie C
and extensions

o Full UNIX compatibility and
complete libraries

applications development
o 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

o Small memory model

e Many powerful utilities includ-
ing linker, assemb!ier, archiver,
cc one-step compiling, egrep,
pr, tail, wcp PG, earep Lets C 134

o MicroEMACS full screen MS4.0 147
editor with source

MARK WILLIAMS LET'S C

$75
60 DAY MONEY BACK GUARANTEE

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

“Let’s 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

S ota.. “The performance and

{/ 2% documentation of the $75

J} Let’s C compiler rival those of

C compilers for the PC currently
being sold for $500...
highly recommended...”
—Marty Franz, PC TECH

JOURNAL, August 1986
2]

ADD THE csd DEBUGGER AND CUT
DEVELOPMENT TIME IN HALF.

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

ARE YOU STILL RESISTING?

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

Ask for Let’s C and 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 Tllinois call 312-472-6659

Mark
Williams
Company
1430 West Wrightwood, Chicago, Hllinois 60614

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

Inquiry 233

MARK WILLIAMS LET’S C. ONLY #75.



WHAT'S NEW

SYSTEMS

Datavue’s
Snap 1 + 1 Laptop

Datavue, manufacturer of
portable computers, an-

nounced its first laptop, which

in one configuration weighs
only 5 pounds. The Snap

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

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

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

Inquiry 569.

AST’s Premium/286

ST Research introduced

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

The Snap 1 + 1, a PC-compatible laptop from Datavue.

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

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

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

Inquiry 570.

80386-based Multibus
Single Boards

ntel announced four

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

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

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

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

Inquiry 571

CompuTitan
AT Compatible

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

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

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

Inquiry 572.

Kimtron’s PC
Workstation

imtron, maker of IBM

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

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

Inquiry 573.
continued
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PRQTEUS features include:
12.5Mhz CLOCK SPEED
4MB RAM ON BOARD

8 LAYER STABLE MOTHERBOARD

3 SERIAL PORTS,
2 PARALLEL PORTS STANDARD.

If you look closely at what else PROTEUS

comes with, you too will come to the
intelligent conclusion:

N e
MADE IN]  * 30-DAY FULL MONEY-BACK GUARANTEE (TOTAL SATISFACTION GUARANTEED)
- FREE NATIONWIDE ON-SITE MAINTENANCE
- 15-MONTH FULL WARRANTY
* UNIQUE, BUT FREE 24-HOUR ONLINE TECH SUPPORT
* HIGH QUALITY MANUALS & UTILITIES.

+ all systems made in USA.
100% compatibility with AUTOCAD, NOVELL, UNIX, ZENIX

PROTEUS-286/286 GT PROTEUS-286E AT PROTEUS-286 AT PROTEUS XTi: $838

(A high performance AT engine) $1495 portable 3%87%§&Egspeed

80286-10 Intel CPU . . 8-layer motherboard coprocessor socket
8-layer motherboard A turnkey system includes: 1MB RAM expandable to 1MB RAM expandable to TMB on main board
6/10MhZ, 6/12.5Mhz speed opt. 80286 CPU 6/8/10Mhz 4MB on board zero wait state
1MB RAM expandable to 4MB TMB RAM, Hercules compatible 2 serial ports
on mainbd 80287 coprocessor socket graphics card 2 parallel ports
81/0 slots Clock/cal.battery serial & parallel port clock/cal. battery
selectable wait state 0-1 Hard disk/fl. controller 1200/2400B Internal Modem Sasi Interface
3 serial ports, 2 parallel ports 1.2MB floppy drive 20MB hard disk installed 135/150W 110/220v pls
80287 coprocessor socket 195W Power Supply 9" Amber Monitor 360K floppy drive
Hard disk/fl. controller AT keyboard Complete system $2695 AT keyboard
5Mhz DMA bus Hercules compatible Mono card ™
clock/cal. battery High Resolution Mono Monitor
Two Floppy Drives; 1-1.2MB |
one 360K/choice of 3.5" )
AT Keyboard

System Price: $2195

WE HAVE THE LARGEST SELECTION OF HARD DISKS,
MONITORS AND ADAPTERS AT LOWEST PRICES.
WE INTEGRATE AND TEST THE SYSTEM EXTENSIVELY.

HARD DISKS MONITORS

Seagate20MB  $295. High Resol. Amber $109.

Seagate 30MB  $649. NEC multisync EGA $call

Seagate 40MB  $780. Pri;“lcetoné\A?x 12E g17ﬁ.~ : il e riiitd :

g e = R INFORMATION CALL US DIRECT:
PARADYSEAAIU)TC[))S-VVOITEJHS$CALL Proteus Technology Corp RO1e0d:9529
Color/mono graphics card $109 377RT 17 TELEX 510 601 0960
gelop s odey An Airport 17 Center FAX 201-288-2577
Pl i sduiaceg s : ~ Hasbrouck Heights, N) 07604 :

Al mibicteards Vi scall ‘ Overseas: Proteus, W. Germany, Proteus, France
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WHAT’S NEW

PERIPHERALS

SCSl-based
Storage Units
Stack Up

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

Add Memory
and More to Amiga

M icroBotics is offering
the StarBoard2 mem-
ory-expansion unit for the
Commodore Amiga. The base
unit is equipped with a half
megabyte of RAM on a main
board socketed for an addi-
tional half megabyte of
memory. You can upgrade the
board by installing additional
150-ns RAM chips. With the
Upper Deck, a board with
sockets for 1 megabyte of
RAM, you can expand the
unit to 2 megabytes.

An optional multifunction
module provides four addi-
tional features: a battery-
backed clock/calendar; sup-
port logic for parity-checked
memory, which requires that
you install additional parity
memory (four 256K-bit chips
for each megabyte); a socket
for a 68881 math coprocessor;

and a write-protectable
Memory Disk, which allows
you to allocate memory as a
RAM disk that can retain data
after a warm system reboot.
The StarBoard 2 is powered
by the Amiga and automati-
cally configures when running
under AmigaDOS 1.2. Addi-
tional peripherals can be con-
nected to the unit, which sells
for $495 with S512K. The Up-
per Deck with OK RAM costs
$99.95; the multifunction
module costs $99.95. For
more information, contact
MicroBotics Inc., P.O. Box
855115, Richardson, TX
75085, (214) 437-5330.
Inquiry 575.

Portable
Power Protector

he Modem/Power/Static

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

The $184.95 unit plugs into

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

Video Digitizer
for Mac

he MacViz Video

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

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

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

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

Inquiry 577.

Personal
Logic Analyzer

he Personal Logic

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

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

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

JDL’s Color
Printer/Plotters

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

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

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

The 850 EWS/GL ($3495)
has all the features of the 850
EWS, incorporates an internal
card for HP-GL compatibility,
and comes with serial and
parallel ports as standard. The
850 EWS with GL Processor
Controller offers the same
features as the 850 EWS and
has an external controller that
provides HP-GL compatibility
and vector file conversion.
The controller offers addi-
tional graphics features such
as scaling, rotation, and
reduction. This model sells

“for $3495 to $3895, depend-

ing on the amount of mem-
ory. For more information,
contact JDL Inc., 2801
Townsgate Rd., Suite 104,
Westlake Village, CA 91361,
(805) 495-3451.
Inquiry 579.
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CLIPPER. THE dBASE COMPILER.
A WINNING PERFORMANCE EVERY TIME.

™

Nantucket Corporation
5995 South Sepulveda Boulevard
Culver City, California 90230

(213) 390-7923 LOOK FOR CLIPPER™
Outside California call toll-free: :

1-800-251-8438 A
dBase, dBase 111, and dBase 111 Plus are trademarks
of Ashton-Tate, Inc. u um n

IBM PC, XT, AT, and 3270 are trademarks

of International Business Machines Corporation.

Clipper and Nantucket are trademarks

of Nantucket Corporation. IT MA KES NETWORK’NG EASY




Two
Powerful
Networks...

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

On the other hand, the ability of a local area network to share
programs, files, and peripherals among PCs has made it an
’ invaluable productivity tool in the workplace.
Thanks to the synergy (and 100% compatibility) of MultiLink
'Advanced™ and LANLinki* you can choose the networking
solution you need today and let it evolve into the system you’ll
‘ need in the future.
MultiLink Advanced™..The Software-Driven, Multi-User
System That Runs Programs Under PC-DOS. MultiLink
Advanced™ represents the next generation of multi-user sys-
tems. The software pac<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>