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Turbo Pascal Programming

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

is what you think it is: “Games” and
“Works.” Games you can play right away

- (like Chess, Bridge and Go-Moku), plus
the Works—which is how computer
games work. All the secrets and strategies
of game theory are there for you to learn.
You can play the games “as is” or modify
them any which way you want. Source code is included to let you
do that, and whether you want to write your own games or simply
play the off-the-shelf games, Turbo GameWorks will give hours of
diversion, education, and intrigue. George Koltanowski, Dean

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

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

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

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

. wotES g The new Turbo Tutor can take you
| SOURC from “What's & computer?” through
] complex data structures, assembly
languages, trees, tips on writing long
prograins in Turbo Pascal, and & high
level of expertise. Source cods for every-
thing is included. New split screens allow
* you to put source text in the bottom half
of the screen and run the examples in the top half. There are
quizzes that ask you, show you, tell you, teach you. You get a 400-
page manual—which is not as daunting as it sounds, because
unlike many software manuals, it was not, written by orangutans.
Suggested retail: $39.95, Use a $10.00 Scratch 'n Win Rebate and
you're down to an unheard of $29.95! Minimum memory: 192K.

Res

t
ng EXPEf

How to use Scratch 'n Win Rebates

It's really simple. You purchase the product between 9/5/86 and 3/31/87, and
return the license agreement along with dated proof of purchase and your rebate
card. We'll mail you a check for $10.00 on single product purchases or a check for
$15.00 when you buy an advertised “bundle"—which means our Turbo Pascal
Jumbo Pack, or Turbo Lightning and Lightning Word Wizard, or Refiex: The Analyst
and Reflex Workshop, or SideKick and Traveling SideKick. (Restrictions do apply.
See Official Rules on back of Instant Winner card).

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




$70.00 Scratch 'n Win Rebate!

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

Turbo Pascal Programming

$10.00 Scratch ’n Win Rebate!

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

to just about anything
you ever wanted a FC-
compatible text editor to
do.” Suggested retail: $69.95. Use a $10.00 Scratch 'n Win
Rebate and you'll get all this for only $69.95/ Minimum
memory: 193K,

TR
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MicroStar file directory
accessed by pull-down menu

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

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

Borland’s Electronic Reference Programs: i

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

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

toolbox and the technical reference manual for Turbo Lightning. ]

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

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

Machines Corp. Random House is a regisiered trademark of Random House, Ing Hercules is a trademark ol Hercules
Computer Technology. CP/M is a registered trademark of Oigital Research, Inc. Traveling SideKick is not in any way
associated with Traveling Software, Inc. of Seatlle, Washinglon. Copyright 1986 Borland Inernational. - BI-1075C s
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Borland’s award-wi
software is the best Holiday present
you can give yourself or anyone else

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

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

Turbo Prolog takes you by
the hand into the brave new
world of Artificial Intelligence
Artificial Intelligence is no substitute for the human
brain (well, most human brains; you make your own list),
bus it is & fascinating new field, and we're leading it with
our 5th-Generation Turbo Prolog. In fact, people are telling
us that Turbo Prolog i8 “The most exciting product they've
seen this year.” So see it for yourself. Give it. Get it. You
deserve it.

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

Give someone our Turbo Pascal “Jumbo Pack,” but

keep some of the precious pieces for yourself
There's o much in there—Turbo Pascal, Turbo Tutor®

Turbo Databasge,” Turbo Graphix,® Turbo GameWorks® Turbo

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

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

the rest thoughtful, really inexpensive presents for
gomeone'’s Turbo Pascal library.)

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

L 2z o |mEEEE
Lightrirmer .

" SUPERKEY'S® PERFECT COMPANION
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Give them one, maybe two kinds of
Holiday Reflex action!
Adam B. Green, InfoWorld's highly re-
spected columnist, says “Everyone agrees
Heflex is the best-looking database they've
. ever seen.” Peter Norton of PC WEEK says,
“The next generation of software has
officially arrived.” And now, with our
brand-new Reflex Workshop, which
.. includes R2 instant ways to run your
W4  Dbusiness well, you can give someone
both programs and just about
guarantee them a Happy well-run
New Year!

Turbo Lightning wins the
1986 World Class PC Award
for “Most Promising Newcomer’!

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

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

Attention SideKick users!
Your SideKick now has a sidekick!

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

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

; scal peveldpment valmnmnm\
b x|




Borland’s Instant Winner Game

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

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

start January 81, 1987, See America win it
back after our onlyloss in 134 years! There's
more than one instant winner in Borland’s ‘
Instant Winner Game, because you could win one of two new $6 895 4 -WD
Suzuki Samurai convermbles e Ora $4,995 AST TurboLager™
printer, or a $4,499 =5 Toshiba T3100," or 8
$2 399 Toshiba, T1 100" ¥ Plus, or a $505 ‘
AST SixPakPremium”, or a $69.95 Traveling Sldechk or
any one of hundreds of other Borland products—and at

the very least a Borland Rebate Coupon, i
good for $10 off any single product or $15 off  g4.499
any bundled product offer!
$69.95 See Official Rules on the back of this card for details.

Don't delay! There will be a second-chance drawing for the trip if not claimed by 12/30/88. There's also & second-chance drawing for the two Suzukis if not, claimed
by 2/26/87. All rebate coupons are good for products purchased 8/6/88-3/31/87. Product prices above are suggested list prices.
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Rub the silver box to reveal whether

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

Then fill in the second-chance entry

blank to the right Sweepstakes
Entry!

We're running two Second-
Chance Sweepstakes drawings
to award the trip and cars.
They will be won by some-
one—it could be you! Fill in the
entry coupon and mail it now.
Winners will be notified im-
mediately, because the final
America's Cup races start in
Australia on January 31, 1987,
and you'll have to pack

in a hurry.

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

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




DFFICIAL RULES - BDRLAND INSTANT WINNER GAME
1. NO PURCHASE NECESSARY: To participate, you may obtain a game card inserted into the Dctober, November, December, or January issue of the following magazines: PC Wmht Byte; PC Tech Journal; PC Magazine. You may also obtain a
game card by mailing a self- addressed, stamped envelope to: Borland International Game Card, P.0. Bax 870, Wilton, CT 06897 (Washi State residents send self-addi d envelope.) Limit one game card per stamped request. All requests
must be received by January 15, 1987.
2. TO PLAY: Remove the rub-off area on the game card to reveal what prize or rebate offer you have obtained.
3. PRIZES/ REBATES: Beneath the rub- off area one of the lnllowmg pnzes may be revealed: Trip for Twa to America’s Cup Races or $10,000; 1986 Suzuki 4W Samurai Convertible or $6,835; AST Turbo Laser; Toshiba 1100 Portable Com-
puter, Toshiba 3100 Portable Computer, AST Sixpakp ASTA AST 3G Pak; AST Rampage; AST Rampage AT; Free Borland Product, or you may abtain the following rebate offer. $10 rebate offer an any individual product
or $15 rebate offer on any single advertised Bortand bundle (See rule #11 for prize details.}.
4. PRIZE CLAIMS: If you obtain one of the prizes stated in Rule # 3, sign your full legal signature on the game card and send via certified mail { copy should be made for your records) along with your name and address to: Borland Intemational
Prize Claim, 196 Danbury Road, Wilton, CT 0B897. All prize claims must be received or postmarked by February 15, 1987. (See Rule # 12 for Trip for Two to America's Cup excepllun)
5. REBATE CLAIMS: Rebates are good for products purchaszd from September 5, 1986 through March 31, 1987. The $10 rebate is good for any individual Borland product and the $15 rebate is good for any advertised Borland software bun-
dle. To receive your rebate you must return your completed license agreement from the manual, this game card and dated proof of purchase ta: Borland International Game Card Rebate, 4585 Scotts Valley Drive, Scotts Valley, CA 95086. Upon
receipt of the license agreement, game card and proof of purchase, Borland will send your check Rebate is not valid with any other rebate or promotion offered directly from Borland.
6. VERIFICATION: All game materials are subject to verification. Game materials are void and will be rejected if not obtained through authorized, legitimate channels, and may be rejected if any part is reproduced, counterfeited, torn or altered in any
way, or if materials contain printing,_typographical, or mechanical errors. Decisions of the Redemption Center are final. Game pieces from any game other than the Borland Instant Winner Game may not be used in this game.
7. CONDITIONS DF PARTICIPATION: Material submitted becomes the praperty of Boriand International. The submission of game pieces is the sole responsibility of the individual seeking verification, wha is solely responsible for lost, late, or
misdirected mail. All taxes, registration and inspection fees are the sole responsibility of the verified winner. Winners may be required to execute an affidavit of eligibility and name and likeness puhllmy release. By participating in the game you accept
and agree to be bound by these rules and the decision of the Official Redemption Center which will be final
8. ELIGIBILIYY: Participation s open solely to residents of the United States 18 years of ageand over, except employees and agents of Borland International, service agencies, and individuals engaged in the | duction, or distril
of game materials, The Merritt Group, Inc. and their immediate family or bers of their h \ds. Void in Vermont and where prohibited by law.
9. GAME SCHEDULE AND AWARD OF PRIZES: The Borland Instant Winner Game will commence on or about September 5, 1986 and end on Januavv 30, 1987. It will officially end, however, when all game pieces are distributed. Verified
game prizes will be awarded within thirty (30} days from the date of their receipt for verification at the Official Redemption Center. A major prize winners' list can be obtained by sending a stamped, self- addressed envelope to: Borland Instant Winner
Game Winners' Lisi, P.0. Box 7089, Wilten, CT 06897
10. ODDS CHART: The odds of winning prizes are based upon obtaining the one rare game piece among the applicable number of game pieces.

PRIZE ty. Total Value 0dds of Winning
Trip for Two to America’s Cup or $10,000 1§ 10,000.00 1 in 6,458,000
Suzuki 4W Samurai Convertible JA or $6,895 2 §13,790.00 1 in 3,229,000
AST Turbo Laser 1 $ 4,99500 1 in 6,458,000
Toshiba Portable Computer 2§ 6,898.00 1 in 3,229,000
AST Memory Boards 25 § 15,025.00 1 in 258,320
Borland Products 1,000 $149,000.00 1 in 6,458
DVERALL TOTAL 1,031 $199,708.00 1 in 6,264

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

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

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

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

If you have any questions concerning the Borland Instant Winner Game, call: 1-800-451-4471.
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4585 SCOTTS VALLEY DRIVE
SCOTTS VALLEY, CA 95066
(408) 438-8400 TELEX: 172373

For Canadian credit card orders
or the Canadian dealer nearest
you, call (800) 237-1136
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Inquiry 54 for End-Users. Inquiry 55 for DEALERS ONLY.
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HiWIRE Starts the Job that
smARTWORK

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

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

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

[0 Complete documentation
and tutorial

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

O Rubberbcndmg

pa: RIVA is Ltd.,

introducing HIWIRE"

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

[ Text-string searching

[ Mutltiple display windows

{ High-quality schematics
from printers and plotters

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

[0 Schematic/layout cross
checking

[ 800 number for free tech-
nical support

System Requirements

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

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

] Microsoft Mouse

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

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

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

High Performance: at Low Cost

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

Wintek Corporation

1801 South Street

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

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

l- 2 A ‘-Q-hmyuqmﬁr i

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

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

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



EDIT-ORIAL

BYTE GETS FASTER

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

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

fresher editorial material to you than
ever before.

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

BYTE's second effort to improve

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

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

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

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

6 BYTE * DECEMBER 1986

BIX HAPPENINGS

FOR DECEMBER

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

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

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

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

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

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

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

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

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

MINl FLOF‘PY D!SK

MDQ.H;;

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

maxell.

THE GOLD STANDARD

Maxell Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074

u



| The world of computing has

| But the smarter alternative is an

| Persoft began where most terminal

| to end—with exact, feature-for-

| SmarTerm 240, the latest in the

' Those who adapt to their en-

- {using Kermit or XMODEM protocols),

afMdl | ’L'I' m

The Communications Software
That Knows You Can’t Ignore Evolution

much in common with nature:

vironment flourish. Those who
can’t—go the way of the dinosaur.

If your computing environment
includes mini computers, you can
access them using standard terminals.

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

emulation software companies strive

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

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

Features like error-free data transfer

on-line help screens, remappable
keyboard layouts, and programmable
softkeys.

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

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

Persoft, Inc.

465 Science Drive
Madison, W1 US.A. 53711
(608) 273-6000
Telex 759491

ihapsems
waalews
{1af.rems
aLigliewms
w43l ews
Waglrews

2 m
émarll_’_ i

persopy
. Inquiry 271

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

Corporation. Tektronix is a registered trademark of Tekironix, Inc. © Persoft, 1986, All rights reserved.
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Staff-written highlights of developments in technology and the microcomputer industry.

GTE Develops High-Speed GaAs Multiplexer Combining
Four Data Channels

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

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

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

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

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

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

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

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

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

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

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

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

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

Perpendicular Technique Puts 100 Megabytes on
5Vi-inch Disk

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

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

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

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

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

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

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

10

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

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

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

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

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

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

lVendel

Modems

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

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



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

Hardness Tester Helps Build Better Integrated Circuits

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

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

Hewlett-Packard Defends Its Choice of DDL

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

NANOBYTES

12

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

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

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

Why a party? Well, it’s because
we've been told that more than a few
of IBM’s customers have been “going
away” ever since we introduced our
AxStar™ PC/AT compatible micro-
computer. Now that we've announced
our new AxStar II, we figure a lot
more of their customers will be going
away. That’s because the AxStar 11
is the only “network ready” PC/AT
compatible that can operate at 6, 8,
10 and 12 MHz. And because it’s
available in a super selection of
models starting at only $995!

The AxStar II is not just another
clone, it’s better...much better! Not
only is it faster and more powerful

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

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

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

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

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

Name:__ =
Company:
Phone:

Address:...

L--—-i-v--—

City:

State: s Zipieme e ==

\“/ Wells American

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

| T L T

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

Inquiry 381

I1BM. Personal Computer AT and AT are trademarks of International Business Machines.

DECEMBER 1986 « BYTE 3




And much more:

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

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

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

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

By T e

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

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

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

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

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

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

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

A
W

V"

N

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

L9 QGRS |

e STyt niesty e

|

| FREE TILT AND SWIVEL STAND

‘ = == With every purchase of an HX-12E Monitor between November 1 and
January 31, 1987. To receive a free monitor stand, simply send us your
Q// completed warranty card with your original invoice (no photocopies

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

I weeks after receipt.

PRINCETON'

GRAPHIC SYSTEMS

AN INTELLIGENT SYSTEMS COMPANY

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

COMPUTER-BASED COURSES

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

Polytechnic Institute of New York

Dept. of Humanities & Communications
333 Jay St.

Brooklyn, NY 11201

Mary Washington College

Office of Graduate and Extended Studies
1301 College Ave.

Fredericksburg, VA 22401-5358

University of Cincinnati

Dept. of Chemical & Nuclear Engineering
Mail Location #171

Cincinnati, OH 45221

Thomas A. Edison State College
101 West State St.

CN 545

Trenton, NJ 08625

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

Nova University

information Sciences

Center for Computer-Based Learning
3301 College Ave.

Fort Lauderdale, FL 33314

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

SORT RUN TIMES

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

number of records. Alas, they are always.

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

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

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

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

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

SEYMOUR |. METZ
Annandale, VA

CD-ROM SOFTWARE
DEVELOPMENT

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

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

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

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

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

BILL ZOELLICK

Stillwater, OK

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