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Turbo Pascal Programming

tegies:
 searets: S $70.00 Scralch 'n Win Rebate!
Lear e TheDrV!
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

of game theory are there for you to learn.
- ® You can play the games “as is” or modify
them any wh ich 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 & 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 8. $1000
Scratch 'n Win Rebate and you're talking an incredible $59.95!
Minimum memory: 192K.

Turbo GameWorks' Chessboard

_ﬁ*

Recognition for Borland International has come from business, trade, and media, and includes both product
awards and awards lor lechnical excellence and markeling.
L— America’s Cup. Coming Soon!
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. games work. All the secrets and strategies
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Send a buck to the boat!
It you'd like to help America’s effort to recapture the America's Cup from Australia,

you can make a tax-deductible donation to “Heart of America” Challenge, 11
South LaSalle St., Suite 1670, Chicago, llinois 60603
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$10.00 Scratch 'n Win Rebate!

Turbo Graphix Toolbox®
It includes a library 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 toals you'll
' ever need for complex business graphics,
easy windowing, 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.

ence! $10.00 Scratch 'n Win Rebate!

Turbo Tutor® 2.0

The new Turbo Tutor can take you

from “What's & computer?” through
complex data structures, assembly
languages, trees, tips on writing long

. programs in Turbo Pascal, and 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, 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 $40.95! Minimum memory: 192K.

E pen

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 Official Rules on back of Instant Winner card).

Sail designs generated
from Shore Sails’ Turbo
Pascal programs.
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$10.00 Scratch 'n Win Rebate!

Turbo Prolog™
“Borland International, Inc. is
&gunning onto the fast track in the
artificial intelligence and engin-
eering-langusge-software race,
riding aboard a 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 a high-
gpeed compiler for the artificial intelligence language,
Prolog, which i8 probably one of the most powerful
programming languages ever concetved. We made a
worldwide impact with Turbo Pascal and you can expect the
same results and revolution from Turbo Prolog, the natural
language of artificial intelligence. Darryl Rubin, writing in
Al Expert said, “Turbo Pralog offers generally the fastest and
most approachable implementation of Prolog.” Suggested
retadl, $99.95. Use a $10.00 Scratch 'n Win Rebate and that,
goes down to only $69.95/ Minimum memory: 384K.

t
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Technical Specifications:
TURBO PASCAL 3.0 Minimum memory. 128K; includes 8087 and BCD fealures for 16-bit MS-DOS and CP/M-86 systems
CP/M-80 version minimum memory 48K: 8087 and BCD features not available. TURBO DATABASE TOOLBOX Minimum
memory 128K CP/M-80 minimum memory. 48K. Requires Turbo Pascal 2.0 or laler. TURBO GRAPHIX TOOLBOX*
Minimum memory. 192K Requires PC/MS-D0S 2 0 or later, Turbo Pascal 3.0, and IBM CGA, Hercules Monochrome Card or
equivalent TURBO TUTOR 2.0 Minimum memory. 192K. CP/M-80 version minimum memory 48K Requires PC/MS-00S |
20 or fater and Turbo Pascal 30. TURBO EDITOR TOOLBOX* Minimum memory: 192K. Requires PC/MS-00S 2.0 or fater
and Turbo Pascal 30 TURBO GAMEWORKS* Mininum memory 192K. Requires PC/MS-00S 2.0 or fater and Turbo
Pascal 30 TURBO PROLOG* Minimum memory. 384K. REFLEX: THE ANALYST* Minimum memory: 384K. Requires IBM
CGA. Hercules Monochiome Card or equivalent. Works with Intel's AboveBoard-PC and -AT, AST's RAMpage! and RAMpage!
AT: Quadram's Liberly-PC and -AT; Tecmar's 640 Plus; IBM's EGA and 3270/PC; AT8T's 6300 and many others. REFLEX
WORKSHOP* Minimum memory. 384K. Requires Rellex: The Analyst. TURBO LIGHTNING® Minimum memory 256K. Two |
disk drives required Hard disk recommended. LIGHTNING WORD WIZARD* Minimum memory: 256K. Requires Tutbo
|:Wlning Turbo Pascat 30 required lo edit source code. S/DEKICK* Minimum memory. 128K TRAVELING SIDEKICK® |
M

linimum memory: 256K SUPERKEY* Minimum memory 128K “For IBM PC, AT, XT, PCjr and true compalibles only,
running PC/MS-D0S 2 0 or later I

OR TOOLBOX

et matenal. Progeam property of BORLAND Intermational, inc, 4585 St ¥
45060. Unauthunzed use, cupht akon of distrbution is sinctly prohibiad byt =

Turbo Pascal Programming

$10.00 Scratch ’n Win Rebate!

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

to just about anything
you ever wanted a PC-
compatible text editor to
do.” Suggested retail: $69.95. Use &, $10.00 Scratch 'n Win
Rebate and you'll get all this for only $59.95/ Minimum
memory: 19K,

MicroStar file directory
accessed by pull-down menu

Borland’s Business Productivity Programs:
Rellex: The Analyst” Analylical database manager. Provides complete, new look
at data normally hidden by programs like 1-2-3" and dBASE.® Besl reporl generalor
for, and complement lo, 1-2-3
Rellex Workshop™ Important new addition to Reflex: The Analyst. Gives you 22
diflerent templates to run your business right.
SideKick” Complele RAM-resident desktop management includes notepad, dialer,
calculator and more.
Traveling SideKick™ Electronic version of 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 wilh all your programs and checks your spelling while
you type! Includes 80,000-word Random House® Concise Word List and 50,000-
word Random House Thesaurus. Forerunner of Turbo Lighlning Library.”

Lightning Word Wizard ™ Includes ingenious crossword solver and six other word
challenges. If you're inlo programming, Lighlning Word Wizard is also a development
toolbox and the technical reference manual for Turbo Lighining.

All Borland producls are regislered or of Borland ional, Inc. or ytica, Inc. Turbo
Lighlning Library is a frademark ol Borland International Inc. AST TurboLaser, RAMpage! AT, AdvanlagePremium, SixPakPremium,
3G Pak and RAMpage! are trademarks ol AST Research, Inc. Lofus 1-2-3 is a tegistered t:ademark ol Lotus Development Corp.
dBASE is a registered trademark ol Ashton-Tale. IBM is a registered trademark of International Business Machines Corp Random
House is a regislered trademark ol Random House. Inc. Hercules is a trademark of Hercules Computer Technology. CP/M is a
registered trademark of Digital Research, Inc. Traveliig SideKick is not in any way associated with Traveling Software, Inc. of
Seatlle. Washington Copyright 1986 Borland International. ~ B1-1075A




News from Borland International! Vol. 1 No. 2

How Borland is helping bring the America’s Cup back to America!

“I think those
who grasp the
technology will
prevail”

Bill Shore, Presid nt,
Shore Sails Co, N wport, RI

Boriand's Philippe Kahn al the helm of
America's Cup challenger “Heart of America,”
with Shore Sails* President Bill Shore

“c1 ail-making is traditional—a craft—but I think
we're huge steps ahead of the competition when we
get involved with higher technology,” says Shore.

He and Shore Sails’ 17 different franchised sail lofts
in the U.S. are in what Shore describes as & “highly
competitive business, whether it's America’s Cup racing
or any race.” And he adds, “You guys (Borland) do good
stuff that's affordable, which i8 one of the reasons why
we wrote all our sail design programs in Turbo Pascal.®”

“These days,” he says, “there are many parts to &
gail, and Turbo Pascal lets us arrange all the parts
properly. We design what the garment industry calls
& ‘marker'—and rely on Turbo Pascal to do 4
critical things like getting thread lines
in the same direction as load lines.

We take the diskette to our new
$250,000 laser cutter, which follows
the Pascal program precisely,
draws out the sail and cuts
out the sail. We glue and
sew and you've got the
best there i8.”

"Heart of America” sporting its new
Borland spinnaker, surfing downwind,
Santa Cruz, Califomia

. “Thewrongsailswill sink
your chances—if not your boat

—s0 we wrote Turbo Pascal ‘
progra.msn Win Fowler, Shore Sails Co.,
Portland, Mains,
' T he right sail design, at racing rules written by,
. the right price, right now, amongst others, MORC
has to happen in 17 different  (Midget Offshore Racing I
Shore Sails Lofts across Club) or IOR (International |
| America. Offshore Rules). Turbo Pascal
It had to happen with spills out “right sall” designs
America’s Cup challenger for Shore Salls so their cus-
| Heart of America which tomers tend to “handicap”
| carries Shore salls—and 1 the Rules Committee instead
has to happen with the (cur  of the other way around.
| rently) 700 different boats Shore Salls’ connection |
| that Shore Salls hag in their ~ with Borland doesn't end ,
| Turbo Database Toolbox.” with Turbo Pascal and our
| Sall design, sall pricing Database Toolbox. I
and “beating the handt- Shore's Fowler has also
capper” are all done at Shore  written SuperKey® macros |
Salls with Turbo Pascal for “every flle we have” and |
| Incaseyoudontknow sy, “We'd be lost without
the sharp end from the blunt  them.” .
end of & boat, the right sall He uses SideKick® to dial |
design for any boat s more  every phone call and Side- |
than design and price. It's ~ Kick's Notepad to commun-
| tactical advantage. Design-  icate between all the Lofts,
‘ ing salls that take the saying, “That way we don't |
| greatest advantage of the need a word processor.”
| boat's basic design and Shore Salls also uses Turbo ‘
| rigging without getting suck  Lightning® and Reflex: The
with & heavierthan-desirable An ° l
Official Handicap. (Hand- So why so many Borland |
| caps can eat your chances products in one wmpmy? ‘
| fagter than & Great White.) Win Fowler says, We'd be
The “right sall” design sunk without them|” -
! bends but doesn's break the
5 E o " I’ﬂdley
i ize” OmarB
® | umereisnosecondP”
o Sail designs generated
& Irom Shore Sails’ Turbo

2 : _ Pascal programs.



Borland’s Instant Winner Game

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

=~ First Prize ($ 10,000 valuel) includes

g\.

$10,000
during the final America’s Cup races, which
start January 31, 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 convertibles, « Ora $4,995 AST TurboLaser”
printer, or a $4.499 A Toghiba T3100," or a
$2,399 Toshiba T1100" Plus, or a $505
AST SixPakPremium”, or & $69 95 Traveling Sldechk 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  g4499

any bundled product offer!

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

Don't delayl There will be & 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 8/5/88-3/31/87. Product prices above are suggedted List prices.

Rub the silver box to reveal whether

you win a prize or get a rebate coupon. . s econ d' Ch ance

Then fill in the second-chance entry

blank to the right. sweep St ak es
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

1 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

lo comprehend Australian versions of the
English language )

Name

Address .

City

State Zip

HWravem



OFFICIAL RULES - BORLAND INSTANT WINNER GAME
1. NO PURCHASE NECESSARY: To participate, you may obtain a game card inseited into the October, November, December, or Januaty issue of the following magazmes 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. {Washi State residents send self- add 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 uneof lhe followmg pnzes may be revealed Trip for Two toAmerica's Cup Racesor $10,000; 1986 Suzuki 4W Samurai Convertible or $6,895; ASTTurbo Laser, Toshiba 1100 Portable Com-
puter; Toshiba 3100 Portable Comp AST Si ASTA AST3GPak ASTRampage; AST Rampage AT; Free Borland Product, or you may obtain the following rebate offer. $10 rebate offer on anyindividual product
or §15 rebate offer on any single adveitised 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 rebateis good forany individual Borland product and the $15 rebate is good forany 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 puschase ta: Borland International Game Card Rebate, 4585 Scotts Valley Drive, Scotts Valley, CA 95066. 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 verificaNon. 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, tom 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 OF PARTICIPAT!ON: Material submitted becomes the property of Borland International The submission of game pieces is the sole responsibility of theindividual seeking verification, whois 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 lik blicity release. By parti ing 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. ELIGIBILITY: Participation is open solelyto residents of the United States 18 years of age and over, except employees and agents of Borland International, service agencies, and individuals engaged in the devel duction, ordistrib

of game materials, The Meritt Group, Inc. and their i diate family or bers of their households. 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 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 the date of theirreceipt 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 06897.

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 Value 0dds of Winning
Trip for Two to Americe's Cup or $10,000 1§ 10,000.00 1 in 6,458,000
Suzuki 4W Samurei 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
Toshibe Portable Computer 2 S 6,898.00 1in 3,229,000
AST Memory Boards 25 § 15,025.00 1 in 258,320
Borlend Products 1,000  $149,000.00 1 in 6,458
OVERALL TOTAL 1,031  $199,708.00 1in 6,264

All remaining game cards will contain a S10 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 aitfare on regularly scheduled commercial airline from San Francisco, California to Perth, Australia and up to two weeks hotel acconr
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 Package (or $6,895), verified winner will be ible for all regi i and licensing fees. AST Turbo Laser, Toshiba Portable Computer Model # T1100; Toshiba Portable
Computer Mode! # T3100; AST Memory Boards and Free Borland Products are non- substitutional except by sponsor due to pmduu availability and all warranties and guarantees are subject to manufacturers terms. 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 drawi 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.

Hf you have any guestions concerning the Borland Instant Winner Gams, calk 1-800-451-4471.




$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 Gery
Ray of PC Week. We and

Turbo Pascal Programming!

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-
pilers. Described by Jeff
Duntemann of PC
Magazine asthe
“Langusge 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
Pascal, because it contains a
complete library of Pascal
procedures that allows you to

gearch and sort data and build
powerful database applications.
Having Turbo Database Toolbox
means you don't have to re-invent
the wheel each time you write &
Turbo Pascal program. [t comes
with source code for & free sample
database—right on disk. 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 Salls has

It'sthe Wu rks! Evefylhlng
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e;cf;nil(ada' "S urbo Pa ascal
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Inquiry 50 for End-Users.
Inquiry 51 for DEALERS ONLY.

| want
the best!

a
judes [ |
| now ! | For cred:/ card orders
Turbo pasca port and BCD or the dealer nearest you a
8087 sV call (800) 255-8008 1
_ in CA call (800) 742-1133 ]
to cost $124.95 is now Wcovies  Product  price Totals [
only $99.95! You now get — Turbo Pascal 3.0 ]
w8087 & BCD 995 5 @
aloy more for & lot less: g e Tremas 9s s @
the compiler, & completely = @ seter worksiop ws___ g
integrated programming — felex, fellx Worisop  19995° S
environment, and BCD — Turbo Prolog it |
rouend 08T sppor— | 8- s 01—
" — lurl X . PR
all for a suggested Petf‘m g Graphix Toolbox ~ 69.95 §_____ =
of only $99.95. And with a. g o or 20 39.95 § H
Scratch 'n Win $10.00 g oo 6955 5
Rebate ou on __ Tubo GameWorks 69.95 §
’y pay LV ; — Turbo Lighining 9995 §___ .
$89.95—which really is Lo v s s
— Lightning I f1Zar . -
the “language deal ofthe | B 00 ]
century”! Minimum Ligntning Word wizaw 14995 s
memory: 128K. —_ SideKick s s M
B _ raeiing sidekick 6995 §___
; __ Sidekick,
. B Traweling Sidekick 12500° §_____
- B Superkey 6995 §____
, . Turbo Jumbo Pack 299.95 §___
@ Ousice USA add $10percoy
CA and MA res. add sales lax P SR
; . Amount enclosed $_

Toolbox. See
...... front page

story) Suggested retail: $60.95.

With a $10.00 Scratch 'n Win Rebaxe

check back from us, onjy $59.95!

Minimum memory: IQBK_

W
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ACT NOW!

Turbo Lightning w,dz 4
I.lglm'unsg1 :; i

7 ol

/ ‘:rn:)azymg $134.95 V‘)a!(er a
$15.00 Seratch in

Rebafe!
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B iuse _Pc-DOS _ CPIMB0

Prices include shipping to alf US cities.
Carefully describe your compuler system:
Mineis: — 8-bit _ 16-bit

—MS-DOS __ CPiM-86
My compuler's name and model is:

Thedisk size luseis: O 3% O S%" O8°
Payment:  VISA  MC  Money order  Check
Credit card expiralion date —

CLL B I O T T I
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hipping Address:

iy _
State: Zip:

Telephone:

CO0Ds and purchase orders WILL NOT be accepted by Boviand.
Ouiside USA make payment by bank draft, payable in US
dollars drawn on a US bank.
“Limited Time Offer GF15
NOT COPY PROTECTED
60-DAY MONEY-BACK GUARANTEE
I within 60 days of purchase you find thal this product does
nol perform in accordance wilh oW claims, Calj our Qustomer
service depatment and we wilf glady amange
. a refund
Al prices are suggested fist prices and are suo/ecl fo change
withou! nofice.




Pictured on the cover is the GT180 color graphics dis-

play board from Ciarcia's Circuit Cellar. The printed

circuit board was made by drawing a schematic and

producing a net list using SCHEMA and then using

a Calay auto-routing CAD system at Custom Photo and

Design (Wallingford, CT). The finished films were given

to 'Tech Circuits (Wallingford. CT) for production of the

PCB. The entire schematic-to-board process took 24 ) -
hours. Steve Ciarcia would like to extend special

thanks to Greg Peterson, Phil Walton, Ray Long, and C a O & N * T h E 2 N 2 T Q S ;

Jim McGrath for their fast turnaround on this project.
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L 1 Designed for scientists and engineers, this technical word processor is worth looking into.
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To achieve inexpensive PGA resolution on the SB180, Steve designed the GT180 project using
Hitachi's advanced CRT controller and Borland's Graphix ‘foolbox.

PROGRAMMING INSIGHT: EXTRACTING THE nth ROOT FROM A BINARY NUMBER

by Lau Siu WO . . o 115
A general algorithm developed for extracting any real root from a binary number.
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EDIT-ORIAL

BYTE AND THE 80386

During the next several months, BYTE will
cover Intel's 32-bit microprocessor, the
80386. in unprecedented breadth and
depth. We will offer articles in print in
BYTE and interactive on-line events on
BIX. The combination of in-depth articles
with open on-line discussions promises to
give BYTE's readers a head start into an
exciting new world.

BYTE has already covered the 80386 ex-
tensively. In our special issue, Inside the IBM
PCs (which is still available on newsstands),
we provide Paul Wells's introductory arti-
cle “Intel's 80386 Architecture” Bill
Nicholls’s lucid sidebar “Systems Implica-
tions of the Intel 80386." and Jon Shiell’s
insightful “Virtual Memory, Virtual
Machines.”

This issue of BYTE contains a preview
of Compaq's impressive Deskpro 386 by
Tom Thompson and Dennis Allen on page
84. We posted the same article on BIX on
September 9, the date of the Compag an-
nouncement. As is the case with other
80386 systems that have so far appeared,
the Deskpro 386 is much more powerful
than an 80286-based system despite the
lack of systems software to tap the new
chip’s full power. To the user, the Deskpro
386 seems to be a blazingly fast IBM PC
AT, the culmination of the IBM PC-com-
patible movement rather than the first
brave inhabitant of a new world.

Only new systems software can give the
Deskpro 386 and other 80386-based sys-
tems the full benefit of their magnificent
new microprocessor. Two BIX events re-
lated to the 80386 are now under way.
One of these concerns 80386 systems
software; the other event provides a forum
for users of the early 80386-based ma-
chines.

The systems software picture on the
80386 is fascinating and complex. Users
have a choice of DOS under UNIX, from
either Phoenix Software or Interactive
Systems; DOS merged with UNIX, from
either Locus or Microport; Softguard's
VM-like VM/386, which also has a DOS
emulator; XENIX from Microsoft; or the
forthcoming and as yet unnamed Micro-
soft operating system that succeeds MS-
DOS. In order to choose among these,
computer users need to ask themselves
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what, if anything, VM, the mainframe
operating system, and UNIX, the popular
minicomputer and supermicrocomputer
operating system, can provide users of
small computers who have done nicely
with operating systems like MS-DOS and
CP/M.

Clearly, access to large memory is a
must—but what else? Operating systems
designed to divide the resources of one
big machine among several users may or
may not have special advantages for the
user with an individual dedicated ma-
chine—in short, a personal computer.
Peter Calingaert’s Operating System Elements:
A User Perspective (Prentice-Hall, 1982)
points out that the provision of a virtual
machine “costs both storage and speed
of execution.” In a personal computer, is
the virtual machine worth the price? The
BIX conference on 80386 systems soft-
ware is an ideal place to seek the answer.
You can take part in this conference by
logging on to BIX and typing “join
0S386."

The BIX conference on early user expe-
rience with 80386 machines will let us all
explore these new machines even if we
don't yet have access to one. We are of-
fering free BIX connect time for the first
10 users who will share their experiences
with 80386-based machines like Compaq's
Deskpro 386. (See the accompanying text
box for more details.) Other users are
welcome to participate as well. To join this
conference, log on to BIX and type “join
users386.”

Highlights of the 80386 conferences will
appear in print in BYTE. We will also of-
fer several more 80386 articles in the next
few months. Jon Shiell is preparing three
more articles—one on what is involved in
a VM operating system on the 80386; a
second on VM and what it has to offer;
and a third on the Cheetah CPU/386, a kit
for upgrading an IBM-compatible 80286-
based system to use an 80386. The kit and
support from Cheetah will be available to
BYTE readers who want to explore the
80386 now but aren't yet ready to take the
plunge and buy an 80386-based system.
BIX will be the setting for a users group
for the Cheetah CPU/386.

We also will offer a multipart introduc-
tion to Microsoft’s new operating system,

which is sure to be an important one for
the 80386. In fact, it may prove to be as
dominant in the single-user environment
as MS-DOS has been on the 8088/86 and
80286. Gordon Letwin, a BYTE author
from way back (October 1978, to be ex-
act), heads up the Microsoft project to
develop this new operating system. Micro-
soft has released no information about it
yet, but industry sources have provided
us with some of the system’s important
generalities.

First, although this new software bor-
rows some features from UNIX, it is in-
tended as an ideal environment for in-
dividual users of personal computers in
networks. The original design goals of
UNIX were quite different. The new Micro-
soft operating system is based on algo-
rithms that optimize response time for the
user, rather than throughput for the
system as a whole. Second, the operating
system is not a mere extension of MS-
DOS. It is a truly new system that has back-
ward compatibility as one of its features.
To appreciate and exploit the new powers
of this operating system, users will need
to learn its ins and outs. Gordon Letwin's
introductory article will give the structure
of the new operating system and explain
how programmers can use it to their
advantage.

We will provide discussions of the new
Microsoft operating system on BIX when
information becomes available from Mi-
crosoft and early users of the new soft-
ware. See you there.

—Phil Lemmons
Editor in Chief

Free BIX Hours to Discuss

80386 Machines

The first 10 owners of 80386-based
machines who contact us will receive
10 free connect hours for the subse-
quent month if they agree to share
their experiences with the machines
with other BIX users. To pursue this,
80386-system owners should contact
BYTE Associate 'lechnical Editor Curt
Franklin at (603) 924-9281. All BIX
usersare welcome to participate in the
BIX conference "users386" at regular
BIX connect-time charges.
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The world of computing has
much in common with nature:
Those who adapt to their en-
vironment flourish. Those who
can’t—go the way of the dinosaur.
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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:
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Staff-written highlights of developments in technology and the microcomputer industry.

“Neuron” Chips Emulate Brain Cells, Hold Promise of Much
Faster Processors

Perhaps the most complex data communications system of all is the neural network found
in even the simplest of animals. These extremely complex interconnecting structures allow
most animals to perform pattern-recognition tasks that even today can be approximated
only by the largest supercomputer.

One division of ATET's Bell Laboratories (Holmdel, NJ) is trying to develop better pattern-
recognition capabilities by emulating very simple neural networks on integrated circuit chips.
Some of this work has evolved from studies at another division of Bell Labs concentrating
on the neural networks of slugs.

So far, the researchers have designed three electronic neural network (ENN) chips. The
first, with 22 neurons and 22 input channels, was successfully tested last March. A second
chip, with 54 neurons and input channels, was successfully tested in September. This chip
contains almost 3000 synapses, connecting each input with each electronic neuron. Each
synapse is a programmable resistor, which can be adjusted during the ENN's learning
period.

Design work has just been completed on a 256-neuron chip, which will be built using a
combination of standard CMOS and electron beam lithography. A fourth chip, with 512
neurons, is in the design stages.

The 54-neuron chip has been tested using simple search tasks. The chip was first “taught”
a list of names. It was then shown a new name and asked which name on the list was most
like it.

Because of the inherently parallel structure of the network, it can perform such tasks
much faster than a conventional processor. According to Larry Jackel, head of Bell Labs’
Device Structure Research Department, ENN chips can perform these tasks 100 to 1000
times faster than a conventional computer, and perhaps 10 to 30 times faster than special-
purpose hardware. The response time of each electronic neuron is only 400 nanoseconds,
much faster than a biological neuron.

The relatively small size of the resistors used on these chips makes possible a very high
chip density, higher than that associated with conventional transistor-based circuits. Com-
plexity of future chips may be somewhat limited, however, by the number of input connec-
tors that can be added. Multiplexing the connectors may ease this problem but then might
cause its own bottleneck. Jackel says his group is also working on combining the ENNs in
hierarchically structured gangs.

IBM to Drop CGA; EGA Next on Chopping Block

IBM has moved to drop the Color Graphics Adapter from its line of available video cards.
The company will also drop its CGA monitors, which have been the mainstay of color video
for IBM since the introduction of its PC five years ago. According to a highly placed industry
marketing executive, IBM's Enhanced Graphics Adapter and monitor are next on the chop-
ping block.

“IBM will move to a system called the EGA Plus,” the executive told Microbytes Daily.
“Video is the only area where IBM can make big improvements quickly, and this is what
you'll see,”” he said. He added that the EGA Plus will have higher resolution than the cur-
rent EGA card but will not achieve the sought-after goal of 1024 by 1024 pixels. “That sim-
ply requires too much video memory to fit into their cost structure,” the executive said.

The source declined to say when Big Blue would make the changes, but he did say it
would be "within 12 months.” He added, however, that other companies are on the trail of
the EGA Plus. “Keep your eye on Paradise [Systems],”” he said. "That's the same system
that IBM will be using, but Paradise will release it first.”

(continued)
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Math Model Lets Engineers Simulate Earthquakes

Engineers at EPI-Center (Palo Alto, CA). an environmental engineering firm, and the Stan-
ford University Earthquake Engineering Center have developed an earthquake analysis pro-
gram. Called the Seismic Survival Indicator (SSI), the program is a mathematical model
that's used with Lotus 1-2-3. SSI, which runs on an HP-110 portable computer for on-site
analysis, provides structural analysis of a building’s resistance to earthquakes.

Once the engineer enters data, including information about horizontal and vertical sym-
metry of the building, weight of the roof, amount of glass, and type of building material, an
earthquake is mathematically simulated; the program returns the amount of structural
damage as a percentage between 0 and 100 (0 indicating no potential damage, 100 mean-
ing total collapse). When the data is used in conjunction with a review of building plans and
local geography, recommendations regarding building design and insurance requirements
can be made.

Beta tests on the program were run in the Coalinga and Morgan Hill districts of California,
areas that have received heavy earthquake damage within the last three years. Engineers
compared program results with real results and found that virtually all simulated results
were within | or 2 percentage points of actual damages.

SSI is limited to single-site analysis and structures less than three floors in height.

Macintosh Helps Shape New Techniques in Metalwork

Mark Stanitz, an assistant professor in the School for American Craftsmen at Rochester In-
stitute of Technology (Rochester, NY), is using an Apple Macintosh and Imagewriter for
goldsmithing and other metalwork. He does design work on the Macintosh, removes the
Imagewriter’s ribbon, and then runs pure 24K gold or silver foil 3/1000 inch thick through
the printer. The Imagewriter’s printhead replaces the hammer and tool traditionally used to
shape and decorate metal; it creates a shallow bas-relief of 15/1000 inch, similar to the
impression on a quarter.

Stanitz coats the back of the foil with an epoxy resin, which fills the negative areas and
hardens. He can then cold-set his creation with prongs or bezels into a superstructure (a
piece of jewelry, for example). Other applications include copper wall murals created with
MacDraw and hollowware fashioned by molding the foil and electroplating the back of it.

Advantages to Stanitz's method include faster and more exact geometric design and more
efficient production work. Also, a goldsmith can incorporate pure materials, such as 24K
gold, into jewelry at a small price. And perhaps most important, artists can spend 90 to 95
percent of their time on creative design and only 5 to 10 percent on mechanical processes.

Talking Tablet Speaks in Different Voices

Personal Data Systems (Campbell, CA), an electronics design firm specializing in computer
aids for the visually handicapped, is working on an 8086-based briefcase-size computer
called the Talking Tablet. The computer, designed and built by Noel Runyon, a blind elec-
tronics engineer and computer scientist who is president of the company, consists of a CPU
and a detachable IBM-like keyboard. The CPU includes an 80-column by 25-line touch tablet
that “‘displays” data that normally appears on a CRT. As you pass your fingers across the
tablet, a built-in speaker “voices" the information that “appears on" the tablet. The speaker
also repeats whatever you type in character, word, or line format.

The Talking Tablet is intelligent in the sense that it recognizes emphasis and format. Words
that appear on a CRT in boldface or reverse video are spoken in a different voice pitch.
Date, time, dollar, address, abbreviations, and other formats also are understood. For exam-
ple, if you enter 1986, the Tablet returns it as “one-thousand nine-hundred eighty-six"";
if you enter the address "St. John St.,” it is returned as "Saint John Street.” The speech
circuitry is proprietary but uses a commercially available speech-synthesis chip.

The Talking Tablet's internal data storage is 756K bytes with a nonvolatile RAM disk;
there’s battery backup for static RAM. The built-in word processor can read MS-DOS text
files as long as special graphics characters aren't present. Delivery dates and prices were
unavailable at press time.

Zenith Chief Forecasts Multimegabyte Floppies,
386-based Machine

10

Multimegabyte floppy disks and a Zenith 80386-based machine will soon be with us, ac-
cording to Robert Dilworth, president of Zenith Data Systems (Glenview, IL). Speaking at the
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We invented
the modem that
es 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 shortslot,
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.

'''''

len-del

Modems

Our free 24-page booklet,“How To Select The Correct Modem)’ contains
specific information about our full line of modems. To request your copy, call
800-538-5121.In California, call 408-727-5721.
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Air Force Small Computer Conference, Dilworth also indicated that a read/write optical disk
may already be in final development.

Dilworth told Microbytes Daily that he expects big changes in mass storage. His forecast
includes 20-megabyte floppy disks, hard disks that are so rugged they can be dropped on
the floor without damage, and optical disks with full read/write capability. He said that all
these products are under development and should be available soon. He also announced
that Zenith would begin designing products that use 1-megabit RAM chips.

Dilworth said ZDS would introduce a computer based on the Intel 80386 ‘earlier than
any other major company.” (Compaq Computer Corp. of Houston, certainly a major com-
pany, rolled out the Deskpro 386 in early September, less than a month after Dilworth's
claim.) Zenith has already introduced a 32-bit bus for its 240 line of IBM PC AT clones.
Dilworth said most manufacturers will introduce 80386 machines that are simply faster ver-
sions of 80286 machines.

French Firm's System Allows Handwritten Input

Anatex has developed a combination software/hardware package that lets users input
handwritten notes into a Macintosh. The system, called Personal Writer, uses special soft-
ware with a Summagraphics graphics tablet. The software lets the user emulate both the
keyboard and the mouse merely by moving the stylus of the graphics tablet in a certain
way. Since handwriting varies dramatically from person to person, the user can teach the
system to recognize his or her own style. According to Xavier Maury. general manager of
the company, the system can be taught to recognize the handwriting of almost every
possible user, except those with bizarre penmanship.

Personal Writer will be available initially for the Mac in the first quarter of next year. An
IBM PC version will reportedly be available in the second quarter.

Anatex is located at 18 Rue Troyon, F-75017, Paris, France; the telephone number is
(I) 47 66 02 60.

NANOBYTES

12

Xerox Palo Alto Research Center and Xerox Artificial Intelligence Systems (Palo Alto,
CA) have jointly designed the Xerox VLSI Common LISP Processor. The microprocessor,
which has a reduced LISP instruction set hard-coded on the chip (hence its nickname
“LISP-on-a-chip’*), supports both Common LISP (*CommonLoops”) and the Xerox Artificial
Intelligence Environment. The 40-bit device is the first object-oriented-program chip of its
kind. ... At the Seybold Desktop Publishing Conference, Microsoft's Bill Gates said that at
least 10 firms would introduce plug-in full-page displays with graphics coprocessors for IBM
PC compatibles at COMDEX this month . . . . Fairchild Semiconductor (Cupertino, CA) will
begin shipping early in 1987 a 40-MHz version of its CMOS 32-bit Clipper microprocessor.
The new chip set will execute as many as 6.5 million instructions per second, Fairchild says.
The current Clipper—actually a CPU chip and two cache/memory-management chips
mounted on a 3- by 4%-inch printed circuit board—executes 5 MIPS at 33 MHz and sup-
ports floating-point arithmetic. . . . Locus Computing (Santa Monica, CA) has licensed its
PC-Interface software to Motorola Computer Systems. The software will be ported to the
UNIX-based System 6300, 6350, 6400, and the 68020, as well as the VME-based 8000, for
use as an MS-DOS file server. A Locus spokesperson said this will give users of IBM PCs
and compatibles access to Motorola systems running UNIX System V. ... Atari Corp.

Ltd. (Berkshire, UK) unwrapped two new models of its ST, as well as a blitter chip that
speeds graphics performance, at the Personal Computer World Show in London. The new
2080STF and 4160STF have memory capacities of 2 and 4 megabytes, respectively. The
blit chip increases the speed of graphics applications by at least five times, the company
claims. . . . Talking about microcomputers, Richard Carver, assistant secretary of the Air
Force, said. "We can't go to war without these computers.”” Opening the Air Force Small
Computer Conference, Carver said microcomputers “should be viewed as another weapon
system."

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. 1f you know of advances or proj-
ects that involve research relevant to microcomputing and want to share that information, please contact us.
Phone the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes, or write to us at One
Phoenix Mill Lane, Peterborough, NH 03458.
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INTRODUCING THE AxSTARII'

We're having a party! It’s a going
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 I, we figure a lot
more of their customers will be going
away. That'’s because the AxStar Il
is the only “network ready” PC/AT
compatible that can operate at 6, 8,
10 and 12 MHz. And because it’s
available in a super selection of
models starting at only $995!

The AxStar Il 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 AxStar Il
is built and backed by Wells American -
a company that’s been making micro-
computers Jonger 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!

r----------—-----

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

Special Introductory Offer: Order now

and receive a $335 option - absolutely

FREE! Limit one per customer. Hurry!

This offer and quantities are limited.
Company:

Name:

rphorEQ? 0000000000000
Address: 0000000000

City: ==
State.____ 7

-“VWells American

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

L----—----------J

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

IBM. Personal Computer AT and AT are trademarks of International Business Machines.
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There are enough copies of Symphony® software in use today to make Symphony, by itself, the
fourth largest independent microcomputer software company in the world. Now let’s discuss why.

It’s a truly complete workstation for the modern manager. ..incorporating 1-2-3’s® powerful
spreadsheet capability with Symphony’s own word processing, graphics, database and communica-
tions. All of them working together, all in one program.

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the
more you find you can do with it. And with a growing line of Symphony add-in products from
Lotus® (Text Outliner, Spelling Checker, Symphony Link™ etc.), Symphony offers steady and seem-
ingly endless potential for expansion.

A workstation. Thoroughly integrated. Geared for growth.

That’s why Symphony is one of the world’s most successful business software programs for
IBM® personal computers and compatible products.

And that'swhy you ought to get a complete demonstration.

Lotus Symphony

............................................

A complete qeneral purpose software tool built around theworld’s leaqu
spreadsheet technology.

© 1986 Lotus Development Corporation. Lotus, 1-2-3 and Symphony are registered trademarks of Lotus Development Corporation. Symphony Link is a
trademark of Lotus Development Corporation. IBM is a registered trademark of International Business Machines Corporation.
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ISOCRATES PROJECT CLARIFIED
As the result of a telephone interview by
a member of your New York-based
editorial staff, BYTE published a small
description of the Isocrates project here
at Brown University in your July issue
(Microbytes). While we appreciate the at-
tention your publication has brought to
our work, the description, as published,
misstated what we are doing. Isocrates is
very much a collaborative project, and
much of what your description has at-
tributed to “researchers at Brown Univer-
sity” is in fact the work of others who have
been kind enough to share their work with
us.

The Greek database itself (ie. the
machine-readable version of Greek
authors) is the result of over a decade of
data entry, verification, and maintenance
by the staff of the Thesaurus Linguae
Graecae (TLG) at the University of Califor-
nia, Irvine, and is the property of the TLG.
It is used by Brown University under
license from the TLG. Any distribution or
use of a CD-ROM containing this database
is at the discretion of the TLG. The TLG
has in fact produced two CD-ROMs, re-
ferred to as the A and B disks. The A disk
was produced in 1985 and contains the
texts of the Greek database as well as
Latin, Hebrew, and Coptic texts. The B
disk, which was produced this spring, con-
tains the Greek database plus indices. The
role of the Institute of Research in Infor-
mation and Scholarship (IRIS) in the pro-
duction of the "TLG Pilot CD-ROM #B for
Experimental Purposes” (the B disk) was
limited to the creation of the index files
and the formatting of the data for press-
ing. The production of the CD-ROM is the
work of the TLG under the direction of
Theodore Brunner and was supported by
a grant from the David and Lucille Packard
Foundation.

The ability of "Greek scholars. . .to
find. . .every occurrence of a particular
word in the work of anancient author” has
existed for some time now and is not the
result of work done at Brown University.
Our part has been in porting programs
that do this to the IBM RT PC and inte-
grating them with one of the TILG's
CD-ROMs.

The modification of the Macintosh ter-
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minal program you mention that allows

the Macintosh to display Greek text is the

work of SMK (5760 South Blackstone Ave.,

Chicago. IL 60637), maker of GreekKeys,

classical Greek fonts for the Mac. It is used

at Brown and at a number of campuses
around the country.

PAUL KAHN

Institute of Research in Information

and Scholarship (IRIS)

Brown University

Providence, RI

SKIP THE MENU

Ezra Shapiro’s August column provided a
brief look at Microsoft Word 3.0, the latest
version of that valuable program. Since he
seems to be undecided about the overall
value of what is one of the best word pro-
cessors for MS-DOS machines, | thought
I'd clear up one point.

Shapiro says, "'l loathe the Microsoft in-
terface (.. .with the useless box around
the screen and the menu along the bot-
tom).” Well, nothing can be done about
the box, but the menu is easily eliminated.
If he will select "Options” from the first
menu, he can eliminate the menu display
by selecting the “"Menu: no” option. Word
then drops the menu, adding room for
three extra lines of text to the screen.
When Escape is pressed. the menu pops
back into view, disappearing again after
a command is chosen.

Given Word's outstanding printer sup-
port and other powerful features, it seems
a shame to judge it on an easily correct-
able interface.

GEORGE CAMPBELL
Los Osos, CA

COMPARING CLOCK RATES

When [ upgraded myself from my 1977
Apple to a new leading Edge, one of the
reasons for the change was the attractive
clock rate of the 8088 processor, which
is 4.66 times faster than the old 6502.
Thus, my programs should run faster,
which is nice.

Indeed. modest research into the execu-
tion times of various 8088 commands in-
dicated that increased speed could be ex-
pected. Using the timing technique I've
outlined elsewhere (Computing with the Apple,
Reston, 1984), | obtained the following

figures for some 8088 operations, ex-
pressed in terms of number of executions
per second:

NOP 1,300,000
MOV BX.CD 350.000
MOV BX. AX 990,100
INC BX 1,080.000
ADD BX.CD 350,000
ADD BX.[1001]] 165.000
MOV BX. |1001| 235,000

Corresponding times for the 6502 are
simpler: Except for NOP and BRK, every
instruction executes at the rate of 262,000
per second.

But such comparisons don’t show what
one really wants to know, namely, what
can one expect in the way of speedup for
ordinary, run-of-the-mill programs? After
all, it is difficult to imagine a meaningful
program made up of NOPs and register-
to-register operations,

On the other hand., it is an ancient prin-
ciple in computing that benchmarks can
be devised to show that any machine is
faster than any other machine. A program
that capitalizes on certain characteristics
of the 8088 (e.g.. the inclusion of multi-
ply and divide commands) should beat
any program for the 6502 (or the 8080,
or the Z80) that needs multiplication or
division. Similarly, it should be possible
to find features of the 6502 that would run
circles around the 8088.

So. to satisfy my own curiosity, | decided
on this program:

I. Generate ten random bytes.
2. Bubble-sort them.
3. Repeat 2000 times.

The ingenious random-number genera-
(continued)

LETTERS POLICY: To be considered for publica-
tion, 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 let ers each
month, not all of them can be published. Letters will
not be returned to authors. Generally, it akes four
months from the time BYTE receives a letter until
it is published.




AS T SeB 'Ihe First there was SixPakPlus®...the single most
°® ® popular PC enhancement product in history.
Now AST has made the best even better.
And SixPakPremium™ sets the new standard
for multifunction boards

More Memory, More 1/0 And More Capa-

; bility. We boosted SixPak memory with our
Enhanced Expanded Memory Specifications
(EEMS). SixPakPremium now gives you up to
2 megabytes of memory. Plus there’s up to 2
: ) serial ports, a parallel port, optional game

port, clock/calendar and SuperPak™ utilities.

And to take full advantage of your ex-
panded memory, we've included a powerful
operating environment software package. It
allows you to load all the applications you
use during the day into SixPakPremium’s
memory once in the moming,.

Now you can FastTask™, that's what we call
the ability to move instantly between applica-
tions. FastTasking saves time
because there’s no fussing with 4
diskettes or closing down one
application to open another.

Certified By Lotus.® SixPak-
Premium is fully compatible
with all the new, expanded-memory (EMS)
versions of your favorite software packages.
It's even certified by the Lotus Development
Corporation to be compatible with its EMS
versions of 1-2-3® and Symphony®.

Give us the test. Buy SixPakPremium. If
within 90 days you find
an EMS application

incompatible, we'll either

€nhanced EMS Maltifanalon

Soard for the IRMPC, PC-XT establish compatibility or
::d._:"“‘up:' 5 3 buy you a comparable EMS
g 2 Megabytedo .
ey DasSeca Purs Par : board of your choice?
Bumy Gum
« Ton, W'l{wmm

You know us. You know SixPakPlus. Now
get to know SixPakPremium—the new stan-
dard in PC functionality. Now Call (714)
863-1480 For More Information. Or send the
attached coupon to AST Research, Inc, 2121
Alton Ave, Irvine,
CA 92714-4992,
Attn. M.C.

RESEARCH INC.

Yes! Tell Me More
About SixPakPrenium.

Name

Title

Company

Address

City State Zip

Phone ( )

BUNTIHINGIION IRODOCTS

Sefid to: AST Research, Inc., 2121 Alton Ave.

- e y - ) Asr Irvine, CA 92714-4992, Attn. MC. 0I1BBO59A02SS 11-86
il b - | RESEARCH INC. |_

* Applies to boards purchased after 9/1/86. Valid only in U.S A. Some additional restric-
tions apply. For complete details write to AST Research, Attn. M.CG.

The AST SixPakPremium expanded memory muttifunction board has successfully
passed bility testing with Symphony Refease L1, and I-2-3 Release 2 and Relcase
201 on an BM Personal Computer using PC DOS 3.1, Two megabytes of expanded
memory were installed.

Single-Slot Multifunction
1nhancemert Product for
the IBM PCXT and

1M PC-Compatibles
Offering up 1o 3R4Kh of
Memory; with a Seral lun,

a Parallel Port, Clock/Catondar
il o Optionat Game Port

SixPakPlus registered and SixPakPremium, SuperPak, Premium Guarantee, Premium
Series, and FastTask trademark AST Research, Inc. Lotus, 1-2-3 and Symphony registered
trademarks Lotus Development Corp. Copyright® 1986, AST Research, Inc. All rights rescrved
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The POWER SYSTEM™ from PECAN has set a new standard for comprehensiveness in program
development environments that you won’t find anywhere else:

PORTABILITY: Whether you're an ardent beginner or a seasoned pro, THE POWER SYSTEM lets

you design software that can run on virtually any mini or micro without having to rewrite the program.
The program you write on one computer will operate on another— even if the two hardware systems

are incompatible. Your software never becomes obsolete — even if your hardware does.
INTEGRATABILITY: The versatility and flexibility of THE POWER SYSTEM enables different users to
exchange program modules freely with one another, even though the modules may be written in different
programming languages. !

LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lets you customize the modules of
your application in the most appropriate of Pecan's powerful languages including UCSD PASCAL,

BASIC, FORTRAN-77, ASSEMBLER, or MODULA-2. Once you've created your multi-language program,
the modules are linked automatically. The application then runs as if you'd written it al} in one language.

THE POWER SYSTEM FEATURES:

* NATIVE CODE » SEPARATE COMPILATION OF UNITS » EXTENDED PRECISION ARITHMETIC
* DYNAMIC MEMORY MANAGEMENT = EVENT-DRIVEN MULTI-TASKING » CONFORMANT ARRAYS
* PROCEDURAL PARAMETERS « 8087 AND BCD SUPPORT (PC's AND COMPATIBLES) » LARGE FILE EDITOR
* LIBRARY UTILITY  ON-LINE HELP SYSTEM ° FILE MANAGER

THE POWER SYSTEM Only $99.95

For PC-DOS, MS-DOS, AMIGA, ATARI ST, MACINTOSH, RAINBOW, TANDY, STRIDE, as well as most
popular 8/16/32 bit systems. Also available in VAX, UNIX, PDP-11 0S's & others.

THE POWER SYSTEM includes the language of your choice: UCSD PASCAL, MODULA-2, BASIC,
ASSEMBLER and FORTRAN-77. Choose an additional language for only $79.95. Buy three and we will
send you a fourthone FR EE !

To custom-tailor software, PECAN offers such programming tools as:

CROSS-ASSEMBLER/NCG PACKAGE. ... .. $79.95 SOFTEACH TUTORIAL................. $49.95
KEYED SEQUENTIALACCESS METHOD. ...$59.95 MENUMAKER........................ $49.95
CODEOPTIMIZER. .................... $59.95 PROGRAM ANALYSIS TOOLKIT.......... $59.95
SYMBOLIC DEBUGGER................ $59.95 SORT UTILITY............c.covvennnn $59.95

Write for complete list of development aids.
ATTENTION CORPORATIONS: Call and ask about our training seminars.

SCHOOLS: Special Educational Discounts
’ A mE
P N SouEuw
A = ' A

NOT COPY PROTECTED
The UCSD Pascal Company

Mail Your Check Or Money Order To:
Pecan Software Systems, Inc.
Credit Card Orders
calTonfree 1-800-63-PECAN
(NYS) 1-800-45-PECAN

1410 - 39th Street

Brooklyn, New York 11218

(718) 851-3100

ITT TELEX NUMBER: 494 8910
COMPUSERVE CODE: 76703,520
Please add $2.50 for shipping within the US. Foreign orders add $10.00 and make payment by bank draft
payable in US dolfars on US bank. New York State residents add appropriate sales tax.

UCSD Pascal is a trademark of The Regents of University of California.
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tor of Art Matheny (Micro, August 1982) is

1 short and simple, passes every test except

the correlation test, and uses only simple
addition. It can be coded identically on

| the 6502 and the 8088.

After many trials, to cancel out any ex-
tremes caused by randomness, the time
for the runs of 2000 was 6.38 seconds for
the 6502 and 6.90 for the 8088.

This will lead to lots of wailing on the
part of 8088 devotees. | would suggest
that you take some program that you
devise and make your own comparison.

My point is this: The widely acclaimed
clock speed of the 8088 is almost mean-
ingless, since the number of bytes per in-
struction can range from one to six. What
counts is the mix of commands that your
work requires.

| was astonished, however, to discover
that, for the first program I could think of

| foratest, the 6502 turned out to be nearly

8 percent faster than the 8088.
FRED GRUENBERGER
Northridge, CA

IN SEARCH OF CHEAPER
TRANSMISSION

More people are spending a lot of time
communicating via modem these days.
One major hassle with Buzby (British
Telecom) and Ma Bell is uploading and
downloading large amounts of text. Even
at 1200 baud (not too common in Britain
yet), it seems to take several eternities for
even a short piece of text to wend its elec-
tronic way. Higher baud rates tend to re-
quire special (expensive) leased lines and
require the user at the other end to have
similar (expensive) equipment.

When dealing with text, the same char-
acters often keep appearing in the same
order: In this letter, the word “the” ap-
pears 24 times; including the terminating
space, this requires 32 bits each time you
want to send the same word. Given the

| moveto 16-bit machines, perhaps it is time
' for an extended ASCII set to be intro-

duced for datacomm transmission of text.

' | envision it as something like this:

The basic ASCIl code would be a subset
of this new code. With bit 7 = O, the byte
would be treated as a single standard
ASCIl code. If, however, bit 7 =1, the
lower 7 bits of this byte and the 8 of the
following byte would be treated as a single
15-bit entity, giving 32,768 separate
meanings.

This could be an index to a standard
predisseminated dictionary of common
words and regularly occurring letter
groups (the latter technical terms). Each
language could have its own dictionary;
by selecting the same code for the word

(continued)
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MultiLink * is.a registered trademark of
The Software Link, Inc. MultiLink* Advanced

Yo Over 30,000 Installations,

MultiLink’!

At over 30,000 sites, as many as one-quarter of a miilion
users tap into the power of MultiLink® Advanced everyday;

Since 1983, they’ve come to rely on our multi-tasking,
multi-user system for compatibility with their favorite
software, and the ability to share disks, files, printers,
and programs in a true PC-DOS environment.

From the largest of the Fortune 500 to the smallest in
small business, MultiLink® has provided a ¢ost-effective
muiti-user solution that’s available from no one else.

MultiLink® Means Cost-Effective Timesharing
on a PC. MultiLink® Advanced utilizes the principle of
timesharing by sharing a central PC’s peripherals, files,
and processor time among nine users. Up to eight in-
expensive terminals can be connected to a single non-
dedicated IBM PC, XT, AT or 100% compatible using
standard RS-232 ports. Each terminal effectively emu-
lates a PC having up to 512K RAM.

PC-Shadow™ Workstations, shown below, éven have
an AT look-alike, as well as work-alike, keyboard, dis-
play, and serial port. {n addition, password-protected
remote access viamodem can be made with either dumb
terminals or PCs running our terminal emulation software.

Multi-User.

MultiLink® Means PC-DOS Compatibility with a
Software-Driven System. Lotus 1-2-3, Symphony,
WordStar, dBASE lll, & Multimate are just a sampling
of the wide variety of PC-DOS software that’s fully
compatible.

Our software-driven system'is also IBM NETBIOS
compatible, so programs that are written for IBM’s
Token Ring will run on our multi-user system, as well.

MultiLink® Means Multi-User to Leading
Computer Publications. Whether you read PC Magazine,
“MultiLink® Advanced delivers on...convenience, speed,
and flexibility;" or InfoWorld, “If you want a low-cost
multiuser system with up to eight terminals, MultiLink®
Advanced is worth a serious look;' it becomes clear that
MultiLink® Advanced is a formidable contender in the
multi-user marketpiace.

See What MultiLink® Can Mean'to You. Learn,
firsthand, how our multi-user system can benefit your
company. Call The Software Link TODAY for complete
information and the authorized dealer nearest you.
MultiLink® Advanced is $595 and comes with a
money-back guarantee.

& PC-Shadow™ are trademarks of The
Software Link, Inc. |BM PC, XT, AT, PC-DOS,
Token Ring, & NETBIOS are trademarks of
1BM Corp. WordStar, dBASE Ill, Multimate,

Lotus 1-2-3 & Symphony are trademarks of ~N
MicroPro, Ashton-Tate, Muitimate International, _; "
& Lotus Development Corp., respectively. . @ TH E SOFTWARE L[NK’ INC.
t . 8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK
- CALL:404/998-0700
: Dealer Inquiries Invited
5 i 3 & THE SOFTWARE LINK, INC./CANADA

250 Cochrane Drive, Suite 12 Markham, Ontario L3R :6B7
CALL: 416/477-5480

Kvi\um Il\lk

q !f’gi}
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We're PC-SIG. The world5 largest
library of user-supported programs
where authors ask that you send a
donation—and free public domain
programs. For only $6, you buy
software thats been selected from
leading authors, thoroughly ana-
lyzed, and technically supported.
Perhaps thats why we've been
referred to as the Robin Hood of
software publishers.

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

[ #523 SIDE WRITER Perfect forspreadsheets, this applica-
tion prints textfiles sideways.

[ #528, 529 NEWYORKWORD Powerful word processing
with split-screen editing, mail merge, auto hyphen, andmore.
0 #574 FREECALCWordprocessing and spreadsheet
application for forecasting and budgeting.

[ #78 PCWRITEOur mast papularwordprocessor. “I'mmore
ateasewith PCWRITE than WordStar.”

0O #521 FREEFILE Easy-to-use and leam relational data base
manager.

O #522 INSTANTRECALL Memory-resident program for
storingand retrieving a wealth ofinformation.

O #405 DESKMATE Deskorganizational tool with phone
dialer,notepad,calendar,andcalculator.

[ #478 HARD DISK UTILITIES Thebestand most useful utili-
ties forthehard disk user.

O #133 ULTRAUTILITIES A must for every PG owner. For
recovering lost or accidentallyerasedfiles.

[J #558 PC-PROMPTA memory-resident help utilitythat
provides formattingforDOScommands online.

[0 #429 ELEMENTARY CApplicatianforleamingC language.
O #424 PASCALCOMPILER Popularcompilerwrittenin
TurbaPascal.

0 #423 PROJECT MANAGEMENT PCmanagement system
capableof handling 1000 tasks.

[ #237 PC-GENERALLEDGER For the serious bookkeeper.
All the controls needed for balancing the books. Plus an
audit trail.

[ #404 EZ-FORMS Program for generating tailor-made forms.
“Compared to $80 packages, this is super.’

[ #518 EXPERT SYSTEM Now your cornputer can act as if
itwereactually thinking. For diagnosingsituations and
formulating solutions.

[ #480 PC OUTLINE Like Thinktank, this is agreatwayto
organize, outline, andclassifyideas.

[0 #515,516 THEDRAFTSMAN Createdatagraphs or slide
shows from Lotus 1-2-3, Symphony, or Visicalc.

O The PC-SIGintraductory special: any 5 diskettes plus
1-yearmembership...$39.

31 year PC-SIG Membership (S35 foreign). Includes printed
directory, supplement, quarterly magazine ....$20.

byOCheck D VISAOMC

Total Enclosed$S.
I CardNo.
Signature
Exp.date Phone #
Name

Address

City
State Zip.

I Toorder, call: 800-245-6717
InCA:800-222-2996
Fortechnical guestions or local
orders:(408) 730-9291
1030-D East Duane Avenue,

Sunnyvale, CA 94086
Dealer inquiries invited.

Software in the public interest.
Add $4 postage and handling ($10 foreign)—CA residents

I dd /e B I
add state sales tax.
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with the same meaning in different lan-
guages, it would even provide the basis
for a crude language translator.

There are other refinements, such as
using bits to switch "Trailing space” or
"Leading character capitalized” on and off
for individual codes. but the fine details
would be better left to a standards com-
mittee to nail down and enforce. It is worth
noting that this will also allow large text
databases (such as the text of a mega-
blockbusting novel) to be compressed to
perhaps 25 percent of their original
storage space. My own personal dream is
to have the complete runs of Astound-
ing/Analog, Fantasy and Science Fiction,
Galaxy, and all the other SF magazines on
one CD-ROM in machine-readable and
machine-searchable form; duplication
cost: about ten bucks. The transcription
and royalty costs areanother problem, but
we have the technology.

ROBERT SNEDDON
Glasgow, Scotland

NOT YOUR BAsic BASIC

ZBasic is fast and is the only interpiler that
creates .COM files in CP/M (and so it has
no BASIC competitors) but | had hoped
for more when I bought it. In fact, I had
hoped for what the ZBasic ad promises:
"It retains the old commands you already
know.” Well, some, but not all. Its dif-
ferences require hours to convert
MBASIC-80 programs to ZBasic. For exam-
ple, SORT works fine in MBASIC-80 but not
in ZBasic, because SORT contains OR, a
reserved word, within it. (Microsoft solved
the embedded-words problem five years
ago!) SORT is only one of many examples
of translations that ZBasic requires.
MBASIC allows periods in variables
(SORT.SCORES), but ZBasic allows only
underlines (SORT_SCORES).

ZBasic is a hacker’s paradise, with data
types carried to absurdity, making it totally
wrong for education. For example, for
PRINT 1/3. ZBasic gives the false answer
of zero! To get a correct answer, ZBasic
needs one of these: 1./3, or 11/3, or 1#/3.
And as if four compulsory data types were
not enough, ZBasic also provides 2 to 54
digits of precision, which programmers
may use to produce data files with enough
variations in numbers to confound and
confuse not only others, but even the un-
wary programmer himself when he at-
tempts to use such data files later without
knowing the exact digits of precision in the
data file. Applesoft. North Star BASIC. and
Turbo Pascal opted to keep data simple—
much to the convenience of the users—
and ZBasic could have provided a default
of one precision (maybe 11 digits, like
Turbo Pascal) and allowed other options

for the hackers.

In many ways ZBasic is a modern,
powerful, fast, ingenious implementation
of BASIC, but in other ways it is five years
out of date. '

EDWARD L. TOTTLE
Baltimore, MD

COMPUTERS IN MusIC
| think BYTE is missing an opportunity. |
expect that there is a large portion of your
readership that would be interested in a
regular column that examines the MIDI in-
terface and MIDI devices.

Computers and music seem to go to-
gether, especially in this digital age, and
many programmers are also interested in
music. After having my interest piqued by
your June (Computers and Music) issue. |
started to look through music stores and
picked up a copy of Keyboard magazine. Al-
though I've been a loyal BYTE reader since
1978 and haveread several other personal
computer magazines as well, | was caught
completely by surprise by the capabilities
of even inexpensive MIDI synthesizers and
the scope and state of the art of MIDI
software.

Your June issue presented an excellent
overview of the hardware and software
that's now literally taking over the music
world, but an issue every year or so that
deals with music can at best hit only the
very high spots. Keyboard has a regular col-
umn on programming. Perhaps BYTE
should have a regular column on music.

BEN BARLOW
Rochester, NY

CRT RADIATION
Regarding the letter by Forrest Mims lil in
the August BYTE (page 20) where he cor-
rects a previous author's comments about
CRT radiation levels: Mr. Mims's work is
itself not without fault. [ am familiar with
some of his previous work and have no
quarrel with his hardware expertise; | am
sure that he has built a very sensitive
radiation detector. However, there is a
problem involved in the nature of the
measurements he is making.
Measurement of ionizing radiation is a
textbook example of a random process.
In this case, the random factor is the time
between events; thus, in a given time
period the number of events (counts of
the Geiger counter) is also random. The
mathematical properties of phenomena
that have random components have been
studied for a long time, and in modern
times we have a fairly good understand-
ing of them. The twin sciences of prob-
ability theory and statistics allow certain
types of predictions to be made concern-
(continued)



E nter the world of professional
CAD applications with

Houston Instrument’s low cost
DMP-41/42 series plotters. These
single-pen plotters give you the fea-
tures you need—C and D size plots,
extensive software compatibility, and
proven reliability—for a very afford-
able no frills price of $3295.*

The DMP-41/42 series’ large C
and D size formats are ideal for a wide
range of CAD applications, from
architectural elevations to assembly
drawings. And a .005 inch resolution
ensures crisp drawings on a
variety of media— paper, matte film,
or vellum.

THE
NO FRILLS
PLOTTER

With the DMP-41/42 series, you
can choose from an impressive selec-
tion of off-the-shelf graphics software
packages such as VersaCAD,
AutoCAD, and CADKEY. Or, by
using Houston Instrument’s popular
DM/PL™ language, you can crcate
your own custom software and be
assured of upward compatibility with
Houston Instrument’s entire line of
plotters.

The DMP-41/42 series. The plotters
that offer superb reliability, comprehen-
sive graphics capabilities, and a no
frills price. The proven performers
for low-cost CAD.

For more information, call

1-800-531-5205 (512-835-0900 if in
Texas), or write Houston Instrument,
8500 Cameron Road, Austin, Texas
78753. In Europe, contact Houston
Instrument, Belgium NV,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445.
Tlx.: 846-81399.

*U.S. suggested retail price. Pricing subjectto change.
DM/PL is a trademark of Houston Instrument.

houston
mstrument

A Division of AMETEK
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ing the behavior of such phenomena.
In the case at hand, I'm sure Mr. Mims
has noticed that, when repeating either of
his measurements (background or CRT),
the value obtained was not exactly the
same each time. This difference is a fun-
damental property of the nature of the
random process being studied. In the case
of ionizing radiation measurements, the
amount of variation to be expected is a
well-known quantity and is described by
a mathematical construct called the

Poisson distribution.

One of the properties of the Poisson
distribution is that the amount of variation
you might expect to encounter depends
upon the number of events involved. This
translates, in the particular case we are
discussing, into the fact that the variation
in the number of counts per minute de-
creases as the total measurement time
gets longer. Mr. Mims gives no details as
to how he made his measurements; there-
fore, my best guess is that he counted for

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 I1l PLUS
as is original FoxBASE with dBASE II. No changes in
your present programs, databases, screens, or reports!

Though FoxBASE is a super-fast compiler, it offers the
familiar, user-friendly interactive features of dBASE and
the full power of *“‘dot prompt’ mode plus many signif-
icant enhancements.

FoxBASE is available in single and
multi-user versions for MS-DOS,
. XENIX, UNIX, many net-
works, and other envi-
roninents.

dBASE 11T PLUS

“Gompuled 3
gested 1 G2
of e ACM

trademarks of Ashlon-
le - Clipper s 3
trademaik of Kaniucker
- JBCOMPILER 5 3
trademar of Wordlech
Systems Inc - dBMAN
153 trademarh of Varsa-

Mhcrasott Gorgosahon.
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Best of all, FoxBASE is economical. Single-user FoxBASE
costs just $395, multi-user FoxBASE $995**~no matter
how many workstations you have.

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

Nothing Runs Like a Fox.

FOXBASE .7

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

FoxBASE+
runs dBASE
programs 6.43
times faster than == 4
dBASE (1l PLUS,
on average.”
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I-minute intervals and reported the
number of counts measured in that time
period. If, in one case, you have measured
17 counts (as Mr. Mims did for the back-
ground), then the properties of the
Poisson distribution tell us that in other
measurements of the same quantity you
will get a variation that has an upper limit
of just about 35, the count found for the
CRT. In other words. Mr. Mims's measure-
ment of 35 counts does not prove that the
CRT has higher radiation levels, because
he could have gotten the same measure-
ment from a repeat reading of the back-
ground! For this reason I find his measure-
ments less than convincing. A much
stronger case could be made simply by
counting for intervals of several minutes
in both cases and calculating the average
counts per minute from that data.
HOWARD MARK
New York, NY

Mr. Mark incorrectly assumes that my
conclusion that some CRTs can emit ioniz-
ing radiation was based on a single
I-minute measurement of two CRIs. In
fact, | made several such measurements
and reported a representative set of
results in my letter.

For the purpose of this reply I placed
a commercial radiation counter adjacent
to the screen of a color television set and
made a series of six 5-minute measure-
ments. Between some of these measure-
ments | monitored the background count
for 5 minutes at a point | meter from the
TV set. The results (counts per 5 minutes)
were:

TV On TV Off Background
119 111 72
122 108 67
110 87 58

The averages of these data are 23.4
counts per minute when the TV was on
and 20.4 when the TV was off. The back-
ground count averaged 13.1 events per
minute.

The most interesting aspect of these
results is the high count when the TV set
is off. Apparently, the CRT or other com-
ponents of the set are slightly radioactive.
My guess is that the phosphor coating
behind the faceplate of the CRT is the
source. In any event, the conclusion of my
original letter that CRTs can emit low but
measurable levels of ionizing radiation re-
mains valid.

Readers of BYTE with access to a radia-
tion meter may wish to automate CRT
radiation-level measurements. | have
described a simple optocoupler interface
for a radiation meter and a computer in

(continued)



You can buy the Leading Edge® Model
“L” Series” 2400B Modem with
communication software for less than
what you’d pay for a Hayes’1200B Modem.

And the Leading Edge Model “L” Series 24008B is fully
Hayes and IBM®-compatible, has auto-answer and auto-
dial features, fits in a half-size expansion slot and operates

at 300, 1200 and 2400 bps as well. It's priced at only
$289°°

Also available, the Leading Edge® Model “L” Series™
1200B Modem priced at $149.95

Call 1-800-USA-LEAD for more information or a dealer
near you. In MA call (617) 828-8150.

®
LEADING EDGE

Leading Edge Hardware Products, Inc.
225 Turnpike Street, Canton, MA 0202
[-800-USA-LEAD or (617) 828-8150 in MA

Leading Edge is a registered trademark and Model 'L™ Series is a trademark of Leading Edge Products, Inc. Hayes is a registered trademark of Hayes Microcomputer Products. Inc. IBM is a registered trademark of International Business Machines Corp.
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Forrest Mims's Computer Projects (Os-

borne/McGraw-Hill, 1985, pages 55-60).

1 plan to describe a similar technique for

long-term radiation measurements in my
column in Modern Electronics.

FORREST M. Mims I

Seguin, TX

MATHEMATICS OF PROGRAMMING
While Prof. Hoare's objective of applying
mathematics of programming (August) is
laudable, he starts off on the wrong foot.
Many mathematical laws do not apply to
truncated or rounded numbers of fixed
word length. Consider, for example, the
following instance of the associative law
(his figure 1), in which the numbers are
rounded to two significant figures after
multiplication:

(12 x .95) x .67 = (I1)x .67 = .074(1)
(12 x (95 x .67) = .12x (.64) = .077(2)

In programming many numerical tasks
(for example, finding all of the roots of a
polynomial). coping with finite-digit
arithmetic is the only nontrivial part of the
job.

PHILIP R. GEFFE
Salisbury, MD

COMPATIBILITY—
A ONE-WAY STREET
There is one aspect of computer com-
patibility that appears to have been largely
overlooked: the reverse compatibility of
the IBM microcomputers with their vari-
ous compatibles as well as the compati-
bility of the compatibles with each other.
Here is how | came face to face with this
problem.

| have recently compiled a GW-BASIC
program on a Zenith Z-158 computer using
the Microsoft BASIC compiler version
3.02. The compiler created an .EXE file
that worked beautifully on the Zenith.
However, tomy great surprise, when [ tried
the disk with my EXE file on IBM, Tandy.
NCR. Leading Edge. and Epson com-
puters, the program would not work. In
each case the computer returned the mes-
sage "Cannot execute a child of BASIC.”
As far as | could ascertain, the only com-
puter other than the Zenith Z-158 on which
the program did work was a Hewlett-
Packard.

| then compiled the same BASIC pro-
gram on the Zenith by using the Microsoft
QuickBASIC compiler version 2.0. As
before, the compiled program worked

beautifully on the Zenith and also on the
IBM PC. But the IBM PC XT and Epson
Equity [ would not even read my .EXE file,
returning the message "Not ready error
reading drive A,” although both com-
puters properly showed the disk directory
in response to the DIR command (I did not
try this compiled program on the other
computers).

| then compiled the same BASIC pro-
gram on the IBM PC XT by using the same
Microsoft QuickBASIC compiler. Now the
program ran perfectly on the IBM and on
all other computers.

Thus, computer compatibility is mostly
a one-way affair. The “compatibles” are de-
signed to execute machine-language pro-
grams created for the IBMs on the IBMs.
But, in general, neither the IBMs nor the
compatibles can execute, or even read,
machine language programs created on
a different machine.

Let this be a warning to those who in-
tend to create IBM software by using a
compatible computer. Better make sure
beforehand that your intended compati-
ble is two-way compatible.

OLEG D. JEFIMENKO
Morgantown, WV R

State of the Smart.

* FCC APPROVED

SmarTEAM 2400B

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

e 7.5 inches length with the same great

features of SmarTEAM 2400
e MITE* software optional

Quality Communication Products

HEAD OFFICE:

TEAM TECHNOLOGY INC. SmarTeAM INC.

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

marTEAM 1200 BH

e 5%’ length with the same great
features of SmarTEAM 1200 AT

e Internal slot modem for IBM

PC, XT, AT and compatible

SmarTEAM 2400

® 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 sclf test modes
e Call progress detection (ringing, dial tone, busy)

SmarTEAM 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. Sales And Service

CANADA

BUDGETRON INC.

SINGAPORE:

SPAIN

PET Computers ARCE 1BERICA. S.A

19205 PARTHENIA St. Ste. J
Northridge, CA 91324
TEL:(818)886-9726

Service No.:

(818)8869729
FAX:(818)886-673]

2 No.2, Alley 2, Szu Wei Land TEL5331313 TEL(4)4440462
Chung Cheng Rd.,Hsin-Tien City
Taipei, Taiwan, R.O.C.

TLX: 19725 PETRCHEN

FAX: {02)7251830

TEL: (02)918-9249 - 7252836 (Scles Dept)

TEL.(416)673-7800
HONG KONG

QUANTUM DATA SYSTEMS LTD.
TEL: 3-897278
* 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 trademark of MYCROFT LABS INC.
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LANGUAGES THAT ARE CAIISIHG THE BIGGEST
PROGRAMMING BAC

ING BACKLOG IN
EATING NICE BIG HOLES IN OIIR PO(AR!'I'S

Whether it's BASIC, COBOL,

Programs that are easy to use.
Pascal “C", or a data base manager,

Programs that are a pleasure to

you're be1ng held back. write.
Held back because the language And to you that means true
has frustrating limitations, and the  satisfaction.

programming env1ronment isn't
Intuitive enough to keep track of
what you're working on.

In the real world, there’s pres-
sure to do more impressive work, in

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

less time, and for more clients. That’s the way it used to be.
We've been given some incredibly So we fixed that, too.
werful hardware in recent times, CLARION's HELPER is an

ut the languages aren’t a whole lot
better than they were 20 years ago.
So, whatever language you have
chosen, by now you feel it's out to
get you — because it is.
Sure, no language is perfect, but
you have to wonder, “Am I getting
all I deserve?”

interactive utility that let’s you
design the most effective pop-up
help screens that you can imagine.
And they're “context sensitive,
meaning you can have help for
evelrJy field in your application.
nlike the other micro

lan%'uages CLARION provides

And, like money, you'll never arations, procedures, and

have eno unctions to process
Pretty dismal, huh? dates, strings,
We thought so, too. e screens, reports,
So we did something about it. S indexed iles,
We call it CLARION® 4 DOS files and

You'll call it “mcredible.”
Distributed on 7 diskettes,
CLARION consists of over 200,000
lines of code, taking 3+ yearsto |
hone to “world-<lass” performance.
With CLARION you can
write, compile, run and debug
complex applications in a
New York afternoon.
Even if you're in Savannah.
It gives you the power and
to create screens, windows
and reports of such richness and
clarity you would never attempt
them with any other language.
Because you would have to
write the code.
With CLARION you simply
1%1Ethe screens using our
NER utility and then
CLARION writes the source code SAYITIN
AND compiles it for you in seconds.

Likewise, you can use - CLAR]ON

REPORTER to create reports.
DEPT. A4BY/7

Remember, only CLARION can
I-800-354-5444

recompile and display a screen or
S

memory tables.

report layout for modification.

And with no time wasted.

All the power and facilities you
need to write great programs, faster
than you ever dreamed of.

initia

Imagine maki source
changes with the
TOR. A single ke stroke term1
nates the EDITOR, loads the COM-
PILER, compiles the ({)rogram, loads
the PROCESSOR and executes the
program. It's that easy!

ur data management capabili-

ties are phenomenal. CLARION
files permit any number of compos-
1te keys which are updated dynami-

cal

X file may have as many keys as
it needs. Each keiy may be com-
posed of any fields in any order
And key files are updated when-
ever the value of the key changes.

Like SCREENER and RE-
PORTER, CLARION’s FILER utility
also has a piece of the CLARION
COMPILER. To create a new file, you
name the Source Module. Then you
name the Statement Label of a file
structure within it.

FILER will also automatically
rebuild existing files to match a
changed file structure. It creates a
new record for every existing rec-
ord, co?ymg the existing fields and
izing new ones.
ounds pretty complicated, huh?
Not with CLARION's docu-
mentatlon and online help
screens. If you are currently
competent in BASIC, Pascal
or “C” you can be writing
CLARI N applications in a

f, In two days you won't

ieve the eloquence of your
CLARION programs.
Okay, now for the best part of
all. You can say it in CLARION
for $295. 00—plus shipping and

handling. All you need is an IBM® PC, XT,
AT or true compatible, with 320 KB of
‘memory, a hard disk drive, and a parallel port.

And we’ll allow a full 30 day evaluation

LARIyou re not satisfied with
ON, simply return it n its
original condltlon for a full refund.
you're not quite ready to take
advantage of this norisk
opportunity, ask for our detailed 16
page color brochure. It vividly
lustrates the elegance of
CLARION. Consider it a preview of
programming in the fast lane.
ither way, the 800 call’s a freebie.

'BARRINGTON SYSTEMS,INC. 150 EAST SAMPLE ROAD  POMPANO BEACH, FLORIDA 33064 305/785-4555

IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark of Barrington Systems, Inc. ©198 Barrington Systems
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STATE

Tech PC Desktop Computers are de-
signed for survival. The XT’s leave your
desktop looking comfortably empty
with their slim non-obtrusive profile;
The AT’sgive youa powerful presence
with a clean lined sturdy chassis. Com-
bined with a 14 inch, 800 by 400 line
amber monochrome monitor or a 14
inch, 1280 by 800 black and white
monochrome monitor you've got State

DOV JONES
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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 10MHz 80286 and 10 MHz
80287 math co-processor socket. The
Tech Turbo PC/AT gives you the
strongest, most powerful 80286 perfor-
mance available from anyone,
anywhere. . . available with up to 16
megabytes of memory and hard disks up

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

TECHPC/XTDESKTOP. ......covvviiiiienennnn. $ 529
Options:

Tech PC/XT with20MBHard Disk .................. $979

Tech PC/XT with 20MB Hard Disk, Monochrome Monitor,

Hercules® Compatible Mono/Graphics Card . ......... $1179

TECH TURBO PC/XT DESKTOP .........covnvttn.. $629
Options:

Tech Turbo PC/XT Desktop with 20MB Hard Disk . . $1079
TechTurboPC/XT 20MB Hard Disk, Monochrome Monitor,
Hercules® Compatible Mono/Graphics Card . ... ... $1279



ART DESKTOPS

to 1 gigabyte with our new optical stor-
age disk, the Tech Personal Computer
Desktops represent the cutting edge of
desktop microcomputer technology.
"Tech Personal Computers, Inc. isa
full service manufacturer of Micro Com-
puter Products and offers a complete
line of Desktop, Portables and Multi-
User Computer Systems as well as an
accessory line of over one hundred

TECH PC/ATDESKTOP.......cccovvvvinnnnnn.. $1399
Options:

Tech PC/AT with 20MB Hard Disk ................ $1799

Tech PC/AT with 20MB Hard Disk, Monochrome Monitor,

Hercules® Compatible Mono/Graphics Card ... . ... $1999

TECH TURBO PC/AT DESKTOP ................ $1599
Options:

Tech Turbo PC/AT Desktop with 20MB Hard Disk . . . $1999
Tech Turbo PC/AT with 20MB Hard Disk, MonochromeMoni-
tor, Hercules® Compatible Mono/Graphics Card . . . . $2199

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

el FRe-
N E UsNE Fus

1911 Bétfnor Lane Anaheim, California 92805

Telex 272006 Answer Back - TECH

Inquiry 337 for End-Users. Inquiry 338 for DEALERS ONLY.

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
moreinformation concerning hundreds
of Service Centers throughout the
United States, contact Tech Personal
Computers, Inc. at (714) 754-1170.

| oot youTion F ik 18
| eRived FRoM Low ORUE-ADED
| CHDVICAL PO

(714) 385-1711

FAX:7143851523
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PC-Slave li
The Ultimate Two-User Card

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

With our PC-Slave |, you can
quickly turn your personal
computer into a host
computer for a complete 3-
user system. The PC-Slave i

compatibility with PC
PrOGrans.

Advanced Digital offers many
other PC products including
the ADC-TAPE60. PC-EXBUS,
PC-Slave, and more!

For more information, call

lets two additional users share
one PC and all the expensive
hardware and peripherals that

1-800-251-1801 (outside
California).

Advanced Digital Corporation

you've already paid for. Plus you share
access and communication between
users and PC's. e AR

Each slave has two CPU's, two 512K bytes BLE }
of memory, keyboard and monitor inter- \ ,\
face, making it possible for each user to i
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-Siave Il —
allows you to add additional
workstations at a more reasonable
cost...and with much faster
performance than any local area
network or software package.

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

Advanced Digital UK. Ltd.
27 Princes Street

Hanover Square

London W1R8NQ—
United Kingdom :
(01) 409-0077

Telex 265840 FINEST

7C SLAVE 11 S0ARD. C SLAVE 1 BOARD

All you need to complete your 3-user
system is the PC-Slave Il, 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-Slave Il gives your PC the full
capabilities of two PC’'s and can support
DOS 3.1 providing each user 100%

ADVANCED DIGITAL CORPORATION
Inquiry 402 for End-Users.

IBM. PC-BOS, PC-NET @re frqjdemaifs ofi '@.@@ﬂﬁbol Business:Machines Corp. PC-Slave Il is a trademark of Advanced Digital Corp. Inquiry 403 for DEALERS ONLY.



W-HATS NEW

DEC Introduces
VAXmate PC

D igital Equipment Corp.
announced the VAX-
mate computer, an IBM PC
AT compatible capable of
networking with VAX and
MicroVAX computers. At the
same time, the company
introduced PC All-in-1, a
MicroVAX fi-based system
that can connect up to 30
computers including VAX-
mates, and VAX/VMS Ser-
vices for MS-DOS, software
that links the VMS and MS-
DOS operating systems.

The VAXmate, which runs
on an 8-MHz 80286 micro-
processor, consists of a
system unit with a built-in
monitor and 5%-inch floppy
disk drive. The $4045 com-
puter comes with a mouse
and a keyboard that sup-
ports both DEC and IBM
key functions. In addition to
MS-DOS 3.1, the system's
software includes Microsoft
Windows, Microsoft's Net-
works software, and VT220
and VT240 terminal
emulators; the software
license costs $250. The net-
working software and Win-
dows run in the upper 360K
of the computer's I mega-
byte of RAM.

The VAXmate is also
equipped with an Ethernet
transceiver that supports the
company's DECnet and Thin-
Wire Ethernet local area net-
work, which transmits infor-
mation at 10 megabits per
second. Via a server, the
VAXmate can store and ac-
cess files on VAX and
MicroVAX systems. Besides
VAX-based computers, the
network can connect DEC
Rainbows and IBM PC XTs
and ATs running Digital's

DEC's VAXmate, a networking AT compatible.

DECnet software, as well as
IBM mainframe systems
linked to the network
through DECnet/SNA Gate-
way software. Network in-
tegration kits for IBM PCs
and Rainbows will be avail-
able in 1987, the company
says.

Additional features of the
VAXmate include serial and
parallel ports and a video
controller that supports DEC
and IBM graphics modes, in-
cluding CGA, EGA, and PGA
standards. The VAXmate can
hold an optional 2-megabyte
memory-expansion board
($1600). an internal Hayes-
compatible 2400-bps
modem ($995). and a math
coprocessor ($500). Other
options can be added with
an expansion box ($1945)
that has a 20-megabyte hard
disk and two Al-compatible
expansion slots.

With PC All-in-1, the VAX
mate can access services of
DEC's All-in-1 integrated of-
fice system, such as docu-
ment processing and elec-
tronic mail. Priced at
S81,160, PC All-in-1 contains
all the MicroVAX 11 hard-
ware, software, and services
for linking up to 30 com-
puters; several PC All-in-1

systems can also be
connected.

Using Microsoft Windows
as an interface, VAX/VMS
Services for MS-DOS
enables PC-compatible com-
puters to store and access
information on VAX, Micro-
VAX, and VAXmate com-
puters acting as servers.
With the software, com-
puters can access MS-DOS
applications software and
files, share laser printers and
other peripherals, and ac-
cess VMS-based files from
remote systems on the net-
work. The software ranges in
price from $650 to $19,500,
depending on configuration;
the company plans to offer
versions for Rainbows and
IBM PC XTs and ATs in
1987.

Digital will also sell server-
based licenses for Micro-
soft's Multiplan, Project, and
Chart and Access 'lech-
nology’'s 20/20 spreadsheet
package. According to DEC,
third-party software com-
panies will offer versions of
their software for use on the
servers.

For more information, con-
tact Digital Equipment Corp.,
Maynard, MA 01754-2571,
(800) 344-4825.

Inquiry 550.

AshtonTate
Brings dBASE
to the Mac

shtonTate introduced

dBASE Mac, designed
with pop-up menus and
dialog boxes to enable you
to create and modify the
program’s data files. A
feature called Quick Create
provides you with a
template for data entry
screens and reports, or you
can customize the templates
with dBASE Mac's graphic
layout capabilities.

Using the mouse, you can
combine up to 36 data files
through common fields. To
create custom reports, you
can select type styles and
sizes, design and draw on
the screen, and store and in-
corporate graphic images.

Software developers can
create turnkey applications,
including customized alerts
and pull-down and pop-up
menus. A procedural lan-
guage includes pre- and
postprocessing, add. delete,
and write records pro-
cedures, if-then statements,
and mathematical calcula-
tions. A Protect mode
prevents you from altering
applications.

A 512K Macintosh or a
Macintosh Plus, with at least
one 800K floppy disk drive,
is required. The program
costs $495. For more infor-
mation, contact Ashton‘late,
20101 Hamilton Ave,
Torrance, CA 90502-1319,
(213) 329-8000.

Inquiry 551.
(continued)
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WHAT'S NEW

Works for the Mac

icrosoft Works contains
M a word processor,
database, spreadsheet with
graphics, and a communica-
tions module. You have the
ability to work with up to
ten files at once, and
Microsoft reports that you
can combine information
from one module into
another with a click of
the mouse button.

The word processor has
a drawing facility that lets
you draw lines, boxes, and
circles around or on top of
your text. It also has
automatic background
pagination, a copy format
option to copy paragraph
formatting from one
paragraph to another, and
an option for printing mail-
ing labels in custom sizes.
With the word-processing
module, you also have the
ability to create form letters,
and text and graphics can
be mixed on screen.

With the database, you
can add, delete, or rename
fields, and you can store
data in up to 60 fields per
form.

The spreadsheet has 256
columns and 9999 rows with
54 built-in functions that
enable you to perform
financial, scientific, or
logical calculations. You can
also create pie, bar, line, or
combination charts for
display with data.

The communications
module enables you to
transmit all spreadsheet,
database. and word-pro-
cessor files without conver-
sion. It also allows you to
store up to eight telephone
numbers for each document.
XMODEM and MacBinary
file transfer protocols are
supported.

Microsoft Works sells for
$295 and runs on a 512K
Macintosh or a Macintosh
Plus.

For more information,
contact Microsoft Corp., PO.

File Egit Window Select Format Options Chart
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Microsoft Works' word-processing module mixes text and graphics

on-screen.

Box 97017, Redmond, WA
98073-9717, (206) 882-8080.
Inquiry 552.

Corvus Announces
80386-based Series

orvus Systems intro-

duced the Series 386
workstation and 70- and
126-megabyte file servers, all
based on Intel's 80386
microprocessor. The ma-
chines’ 80386 operates at 16
MHz and provides 32-bit
memory, two 32-bit expan-
sion bus interfaces for RAM
expansion, and enhanced
BIOS functions.

The workstation, which is
compatible with the IBM PC
AT. and file servers come
with 512K bytes of RAM on
the motherboard and a
16-bit, 2-megabyte RAM ex-
pansion board. Each unit
can hold six half-height
storage devices. Standard
features include an AT-
compatible keyboard, a
1.2-megabyte floppy disk
drive, and a 200-watt power
supply. The workstation and
lower-capacity file server are
equipped with a 70-mega-
byte hard disk drive with an
average access time of 40
ms; the higher-capacity file
server uses a 126-megabyte
hard disk with an access
time of 30 ms. The file
servers also incorporate a

60-megabyte streaming tape
drive and come with Novell
2.0a software, available in
8086 or 80286 protected-
mode versions.

The workstation sells for
$12,795; the 70- and
126-megabyte file servers
cost $16,595 and $19,795,
respectively. The company
says that it is working with
Award Software of Los
Gatos, California. to develop
an extended AT*compatible
ROM BIOS for use on the
Series 386. According to the
company, the extended
BIOS will take advantage of
the 80386's advanced capa-
bilities and maintain com-
patibility with the 80286
BIOS used in the IBM PC
AT. For more information,
contact Corvus Systems Inc.,
2100 Corvus Dr., San Jose,
CA 95124, (408) 559-7000.
Inquiry 553.

SCSI-based Hard Disks
for the Mac Plus

eneral Computer an-
Gnounced an external
20-megabyte hard disk drive,
the HyperDrive FX/20, for
the Macintosh. The drive
uses the SCSI port that's
standard with the Macintosh
Plus and with upgraded ver-
sions of 512K Macs. The
drive’s data transfer rate

ranges from 510K bytes per
second to 1.25 megabytes
per second (peak). Priced at
$1199, the drive includes a
print spooling utility that
enables you to queue
several documents for print-
ing on a LaserWriter while
the computer performs
other tasks. Also bundled
with the drive are a backup
utility and a security pro-
gram that encrypts data in a
file and destroys all traces
of the original. For more in-
formation, contact General
Computer Corp., 215 First
St.. Cambridge, MA 02142,
(617) 492-5500.

Inquiry 554.

upra Corp., manufac-

turer of the SupraDrive
hard disks for the Atari ST
computer, also introduced a
20-megabyte external hard
disk drive for the Macintosh
Plus. The 3%-inch drive con-
nects to the Mac’s SCSI port
and sells for $799. The drive
comes formatted and boots
without the use of a floppy
disk. The drive’s software
uses Apple's Hierarchical
File System and, the com-
pany says, is compatible
with all Macintosh applica-
tions. For more information,
contact Supra Corp., 1133
Commercial Way, Albany, OR
97321, (503) 967-9075.
Inquiry 555.

roAPP introduced the

ProAPP 40S, an external
40-megabyte hard disk drive
that connects to the SCSI
port on the Macintosh Plus.
The drive operates with an
average access time of less
than 30 ms and is compati-
ble with the original version
of the Finder as well as with
Apple’s Hierarchical File
System. Priced at $1995, the
drive comes preformatted
and with menu-driven in-
stallation software. Contact
ProAPP Inc., 10005 Muir-
lands, Suite O, Irvine, CA
92718, (714) 855-9088.
Inquiry 556.

(continued)
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RAM-Resident Program Users...

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- 5
resident programs compete
with each other (and with
applications programs) for
control of your keyboard or
other computer resources.
It's a fierce competition that can
cause your computer to lock up
completely. Then you pay the
penalty—in lost time and lost-data.

Referee, by Persoft, is a new type of y
software that puts you in total control of {
your RAM-resident programs. 3

And that puts Referee in a league all its

Teams™ for specific applications programs.

Load all the programs you need at the
beginning of your workday. Referee auto-
matically activates and deactivates the ones
you need according to your set of rules.
Instantly. Invisibly. You can also use Referee
to unload programs from memory—even
those with no unload option of their own.

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

It's ideal for integrated pack-
ages like Symphony™. You
can use a keyboard
enhancer with the
spreadsheet module.

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

\ Referee puts an end to RAM-resident
program conflicts. At $69.95, it solves a
v very big problem for a very small price.

R your side. For more information, and for the

own. You can create your own RAM /’u,, 5 It's easier to win with the Referee on

Team Superkey™ and Sidekick™ with Lotus
1-2-3™.0r call in Prokey™ and bench the [
others when you switch to dBASE II™,

Ny
N

© Copyright 1986 Persoft, Inc. All rights reserved. isit B 4
Referee, Sideline, and RAM Teams are trademarks of Persolt, Inc. A Visit o_o.th #862
Sidekick and Superkey are registered trademarks ol Borland International, Inc. Hllton PaVIlllon West
Lotus 1-2-3 and Symphony are registered trademarks of Lotus Development Corp.

Prokey is a irademark of RoseSoft, inc COMDEXILas vegas

dBASE il is a registered trademark of Ashton-Tate

dealer nearest you, contact: Persoft, Inc.,
) 465 Science Drive, Madison, Wi 53711,
) (608) 273-6000—Telex 759491.

™

" Inquiry 258 NOVEMBER 1986 « BYTE

31




WHAT'S NEW

Sperry Introduces
Fast AT Clone

perry introduced the

PC/microlT, a smaller,
lower-cost, speeded-up ver-
sion of the firm's PC/IT. The
new machine features a
15-inch-square footprint and
five expansion slots, ar-
ranged horizontally. Like the
older PC/IT, the new com-
puter is manufactured by
Mitsubishi but features a
slightly faster processor. The
PC/microlT’s processor runs
at a top speed of 8 MHz
with no wait states, whereas
the older processor has a
top speed of 7.16 MHz with
no wait states. A standard
feature of the computer is
support of synchronous
communications as well as
the more common asyn-
chronous communications.
According to Sperry, all
one has to do is attach a
modem and the appropriate
terminal emulation software
in order to communicate
with various mainframe com-
puters. The system can also
be configured to support
five users under XENIX
System V.

A diskless version of the
PC/microlT with 512K bytes
of memory and a Key
Tronic—-type keyboard costs
$2345. A version that in-
cludes a 20-megabyte hard
disk drive, but no floppy
drive, costs $3590. A
20-megabyte hard disk card
is available for $995, and a
1.2-megabyte floppy drive
costs $275. Monitors are ad-
ditional. For more informa-
tion, contact Sperry Corp.,
World Headquarters, Blue
Bell, PA 19424-0031, (215)
542-4213 or 542-4217.
Inquiry 557.

Modular Business
Software

pen Access Il is a six-

function modular busi-
ness system. The modules
include a database with a
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Sperry's PCImicrolT runs at a top speed of 8 MHz

programming language.
spreadsheet, graphics, word
processor, communications,
and utilities.

The programming lan-
guage within the database
module controls window
generation and other screen
functions. It uses a free-text
format that eliminates line
numbers and column restric-
tions. The database also
features global update func-
tions and a status window
that shows calculation
results as you add, change,
or delete records.

With the spreadsheet,

a goal-seeking function
enables you to define up to
five target values, then work
backward to perform “what
if* calculations automatically.
The spreadsheet also fea-
tures three-dimensional,
high-resolution graphics.
And you can use the cross-
table analyzer to summarize
data and incorporate it into
specific tables. The spread-
sheet also features a text

editor, mail-merge and calc-
merge capabilities, and the
ability to display up to four
spreadsheets on-screen
simultaneously.

According to the manufac-
turer, you can use the desk-
top utilities no matter where
you are in the Open Access
I system. Utilities include
appointment scheduling, a
business-card file with auto-
dial, a calculator, alarm,
three-time-zone clock, and a
calendar.

Open Access Il runs on
IBM PCs, XT5, ATs, and com-
patibles with at least 256K
bytes of RAM. The program
costs $595, and a network
version is available for $995.
For more information, con-
tact Software Products Inter-
national, 10240 Sorrento
Valley Rd. San Diego. CA
92121, (619) 450-1526.
Inquiry 558.

External RAM
Storage for IBM PCs

Santa Clara Systems an-
nounced a nonvolatile
RAM-based external storage
system called BATRAM

(short for “battery RAM”)
for use with the IBM PC and
compatible computers. The
unit is functionally the same
as a hard disk drive al-
though it has no internal
moving or mechanical parts.
According to the company,
the device can transfer data
at rates as high as 4 mega-
bytes per second, up to 700
percent faster than hard disk
drives. The BATRAM's re-
chargeable electrolyte gel
batteries provide up to two
weeks of uninterruptible
power so that no data is
lost when the system is
turned off or power is inter-
rupted. The unit can also be
treated as extended
memory.

The basic model comes
with a 4-megabyte memory
board and has four slots
available for memory up-
grades. The system can be
expanded with 4- or 16-
megabyte memory cards, to
a maximum of 80 mega-
bytes. The unit’s interface
card plugs into a short slot
and supports 8-bit and
16-bit architectures; inter-
rupts and DMA channels are
not used. Other features in-
clude full error detection
and correction capabilities
and support for Novell Net-
Ware utilities. The unit also
supports all DOS utilities
and lets you create and use
multiple DOS partitions. The
BATRAM's base price is
$1895 for a 4-megabyte sys-
tem; additional 4-megabyte
cards cost $1295 each.
Memory cards with 16
megabytes of RAM will not
be available until next year.

The company also plans to
introduce next year optional
software that automatically
backs up data onto a hard
disk connected to the unit.
For more information, con-
tact Santa Clara Systems
Inc.. 1610 Berryessa Rd., San
Jose, CA 95133, (408)
729-6700.

Inquiry 559.
(continued)
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"POWERFUL 't
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\PERFORM

Perf

N ow the scales are in your
favor. Dac-Easy Accounting
gives you the best price plus
tremendous performance. That
means value, and the experts
agree. Dac-Easy Accounting was
recognized by InfoWorld as 1985’s
overall “BEST SOFTWARE
VALUE.”

No other accounting package
can match the explosive user
base or the unanimous acclaim
fromindustry experts. Dac is the
perfect choice for your first
accounting system or for
upgrading from a single module
system. Either way compare,
and you will join over 150,000
people who have computerized
with Dac-Easy.

¥ PERFORMANCE

Accurate information when you
need it is what performance is all
about. Fast, flexible reports give
you what you need to know to
manage cash-flow, turn inventory
and increase profits . . . Listen to
the skeptics-turned-believers.
“Dac-Easy Accounting is so
inexpensive . . . we were skeptical
... Weexpected to find a program
that couldn’t compete on a feature-
by-feature basis . . . Wewerewrong.”
InfoWorld, 1985

1 EXPANDABILITY

You never have to worry about
outgrowing the Dac-Easy Series,
which offers seven software
products, support, and ten
different business forms. All of
our products are top performers
offered at amazing prices.
Dac-Easy Payroll is the best full
featured payroll system on the
market.

Dac-Easy Tutors are disk-based
tutorials available for Accounting
and Payroll.

Dac-Easy Port sends accounting
and payroll files to your favorite
spreadsheet.

Dac-Easy Mate is the perfect
companion to Accounting and
Payroll offering file look-up,
macros, calculator, color, and
much more.

ANCE' 7

At

a

Dac-Easy Word is our easy to
use word processor that is
packed with powerful features.
Dac-Easy Forms and Fast Forms
offer the best in continuous,
multi-part forms, and checks.

1 INTEGRATION

Dac-Easy’s seven modules work
together perfectly. Enter data
once and it’s posted to the other
modules automatically. Also,
most modules can be used
stand-alone.

” FEATURES

ect Balance

1 SUPPORT

Subscribe to our toll free
support agreement and join the
best support program in the
industry. Our friendly 12 person
support staff are trained to
answer your accounting and
technical questions. No'excuses,
and no delays.

Find out for yourself why Dac-
Easy is the fastest selling
accounting package in history.
Call us today!

General Ledger

+ Unlimited multi-level
accounts with screen
inquiry forthree years

+ Pencil and pen correction

option * Multi-sorted vendor Accepts generic deductions

+ Automatic budgeting by labels and directories Accepts back orders and
department + Customized aging report returns

+ Unlimited journals and ~ + Automatic forecasting of ¢ Purchase journal
departments purchases Billing

+ Excellentaudit trail and Inventory * Service or Inventory

flexible financial
statements
Accounts Receivable
+ Open invoice or balance
forward per customer for
unlimited number of
customers 5
Multi-sorted mailing labels
Statements and invoices
support automatic finance
charges and special ;
comments
Detailed history for three .
years for number of

rofits
ustomized aging report
Automatic sales forecasting

.

.

Accounts Payable

+ Checks handle multiple
invoices, unlimited
allocations and cash
available protection

* Average, last purchase, and  IN¥oling on plain or pre-
standard costing

¢ Physical inventory with
perpetual comparisons

* Accepts fractional measure

such as dozens

Automatic forecasting of

product needs

Automatic forecast of
roduct sales )
etailed three-year history * Revenue and expense

for every product

Automatic pricing, alert

) 5 and activity reports

invoices, sales, cost, and . Screen inquiry for on-hand/ *profit

on-order/sales/cost/profit/ + Inventory item usage

turns/GROV/etc.

Purchase Order

+ Inventory and non-
inventory items
Allows up to 99 lines
Per line discount iy %

printed forms with
remarks

* Prints sales journal

* Allows return credit
memo

Forecasting

Unique program that auto-

matically forecasts using

your three-year history:

accounts
* Vendor purchases
+ Customersales, cost and

« Four different forecasting
methods

OVER 80 ROUTINES AND 300 REPORTS R

1 FLEXIBILITY

Dac offers the rare ability to
handle either service or product-
oriented companies without
sacrificing features.

“Dac-Easy Accounting is
everything its designers say it is . . .
1t is also flexible enough to fulfill the
accounting needs of almost any type
of business.”

Joumnal of Financial Computing, 1985

NOW FOR ATARI & APPLE
Dac-Easy Accounting and
Payroll are now available for

the Atari 520 & 1040 ST.
Dac-Easy Accounting is also
available for the Apple Il +,

[le & Ilc.

Minimum hardware requirements
All Dac-Easy products run on IBM or other
compatibles. 256K memory, two disk
drives, MS-DOS, PC-DOS 2.0 or later, 132
column printer in compressed mode, color
or monochrome monitor. Selected products
available on the Atari STand Apple Il series.

e Accounting

Inquiry 95

1986
PCWZRLD
World Class

Winner

TO ORDER
CALL TOLL FREE

1-800-992-7779

Ask for Operator #829
IN TEXAS CALL

1-214-458-0038

or mail the
order form below:

Mail to: 7

dac software, inc.
4801 Spring Valley Rd
Bldg. 110-B

Dallas, TX 75244

Yes, please rush me
the following Dac

i products:
Product Qty. PriceTota!
Dac-Easy Accounting _— 69.95
Dac-Easy Payroll 4995
Dac-Easy Word — 4995 — |
Dac-Easy Mate peen39:95 e

\ Dac-Easy Port — 29.95
Dac Accounting Tutor . 19.95
Dac Payroll Tutor — 19.95

i Add Shipping Charge 7.50

Texas Residents
Add Sales Tax (6W%)

TOTAL -
OCheck  [OMoney Order
' [JAMEX (O VISA JMASTERCARD
Account #.
Expires
Signature

Name

Company
Address
City
St. Zip.
Phone
Computer Brand
Il Type of Business

No. of Employeesim —
30 Day Money-Back Guarantee
Dac Software offers an uncondi-
tional guarantee on all Dac-Easy
products (less shipping charges).
There is a $10 restocking fee if the
disk seal is broken. This guarantee
is available on all products bought
directly from Dac Software.

i MS-DOS is a trademark of MicroSoft
Corp. IBM and PC-DOS 2.0 are regis-

b tered trademarks of International
Business Machines Corp.




WHAT'S NEW

Compaq Adds
Hard Disk, RAM
to Deskpro 286

C ompaq Computer Corp.
announced a new ver-
sion of the Deskpro 286
that features a 20-megabyte
hard disk, 640K bytes of
RAM. and a 1.2-megabyte
floppy disk drive. The new
machine, the Model 20, car-
ries a suggested retail price
of $3999. The Model 20 in-
corporates an 8-MHz 80286
processor and can hold four
storage devices. At the
same time, the company
reduced the price of the
Model I, the earlier version
of the Deskpro 286. from
$3999 to $2999; the Model
I has 256K bytes of RAM
and a 1.2-megabyte floppy
disk drive. For more infor-
mation, contact Compaq
Computer Corp., 20555 FM
149, Houston, TX 77070,
(713) 370-0670.

Inquiry 560.

Bubble-Memory Card
for IBM PCs

l ntel introduced a mem-
ory-expansion board for
IBM PCs and compatibles
that provides up to | mega-
byte of nonvolatile storage.
The PC-Bubble Card fits into
an expansion slot and
emulates the functions of a
hard disk drive. According
to the company, the card's
bubble memory enables it
to withstand harsher en-
vironmental conditions than
traditional hard disk drives.
The card comes with 512K
bytes (5895) or | megabyte

of bubble memory ($1545).

It's equipped with a con-
troller. a PC bus interface,
PC 1/0O channel interface
logic, and an EPROM-based
1/0O driver that makes the
unit compatible with all
versions of MS-DOS and
PC-DOS.

An evaluation version of
the card is also available

and includes software that
enables designers to pro-
gram a bubble-memory con-
troller and build prototype
bubble-based systems. A
half-megabyte evaluation
board costs $495; a I-mega-
byte board costs $945. For
more information, contact
Intel Corp.. 3065 Bowers
Ave., PO. Box 85065, Santa
Clara, CA 95052-8065, (916)
351-2746.

Inquiry 561.

C++ Translator
for the IBM PC

G uidelines Software has
released a low-cost
C++ translator for the IBM
PC family of computers.
Developed by Bjarne
Stroustrup of Bell Labs, the
translator allows you to add
features such as object-
oriented programming. con-
structors and destructors,
and data abstraction to C
programs. The package re-
quires a 640K-byte IBM PC
and currently works only
with Microsoft's C compiler
version 3.0. According to
Nathaniel Stitt, a cofounder
of the company, Guidelines
is currently working on ver-
sions for the Lattice and
Computer Innovations com-
pilers. The C++ translator
sells for $195.

Contact Guidelines Soft-
ware, PO. Box 749, Orinda,
CA 94563, (415) 254-9393.
Inquiry 562.

Turbo Pascal for
the Macintosh

orland announced that

Turbo Pascal for the
Macintosh features pull-
down menus and dialog
boxes. The program makes
use of the Macintosh point-
and-click interface and the
Hierarchical File System.

The company reports

compilation speeds of over
12,000 lines per minute. You
can create large programs
with the feature called Unit
Structure, which allows you
to link separate units to
form one Turbo Pascal
program.

Multiple editing windows
enable you to edit, compile,
and excecute each window
individually. You can switch
from one window to another
with several windows open
at the same time.

You also have a choice
of how to compile pro-
grams, and you can define
default volume and folder
names for filenames used in
compiler directives.

Turbo Pascal for the Mac
is not copy-protected. It sells
for $99.95 and runs on a
Macintosh with at least
256K bytes of RAM and a
400K disk drive.

For more information,
contact Borland Interna-
tional, 4585 Scotts Valley
Dr. Scotts Valley, CA 95066,
(408) 438-8400.

Inquiry 563.

IBM PC Compatibility
for the DEC
Rainbow 100

C ode Blue is a conver-
sion program that trans-
forms the DEC Rainbow
100's operating system into
IBM's PC-DOS. Intersecting
Concepts, the manufacturer,
reports that you do not
need to add to or modify
the Rainbow’s hardware to
use Code Blue.

A DEC Rainbow 100 run-
ning MS-DOS 2.05 or higher
with @ minimum of 256K
bytes of RAM is required.
The company suggests 768K
bytes or more for best
results.

Code Blue costs $99.95
and is not copy-protected.
For more information, con-
tact Intersecting Concepits,
4573 Heatherglen Court,
Moorpark, CA 93021, (805)
529-5073.

Inquiry 564.

Develop 68000
Software on IBM PCs

L anguage Resources has
introduced a hardware/
software system that enables
users of the IBM PC, XT, AT,
and compatibles to develop
software for the Motorola
68000 processor. The sys-
tem, called the 68000 SDS,
includes a 68000 plug-in
board, an in-circuit emulator,
and development software.
Programs developed on the
system can run in any 68000
operating environment, the
company claims.

The plug-in board has
an 8-MHz 68000 and 512K
bytes of zero-wait-state,
dual-ported RAM. The board
can run user-developed pro-
grams in real time or under
the control of the symbolic
debugger, which provides
load, execution, breakpoint,
and single-step functions.
The debugger also has com-
mands to address, display,
and modify memory and
registers. The system's in-
circuit emulator provides
real-time emulation of the
68000 in the target
hardware.

The MASM-68 assembler

- that comes with the system

is a Motorola-compatible
assembler incorporating ad-
vanced features such as
string macros, conditional
assembly, structured control,
and INCLUDE statements.
The system comes with
either a C or Pascal com-
piler, both of which have a
run-time interface and
floating-point libraries, as
well as a linker/locator.

The system sells for
$4700. Additional utilities
and upgrade options are
available. For more informa-
tion, contact Language
Resources Inc., 4885 River-
bend Rd., Boulder, CO
80301, (303) 449-6809.
Inquiry 565.

(continued)

34 BYTE ¢ NOVEMBER 1986



YOU ARE ABOUT TO BE SEDUCED
BY POWER AND MONEY.

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

EVERYTHING YOU COULD
ASKFOR IN A C COMPILER.

Let's Cis no mere training
tool. It’s a complete, high quality C
compiler. With the speed and code
density to nun your programs fast
and lean. It won't get you side-
tracked on some quirky aberration of C; Let’s C supports
the complete Kermighan & 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.

and (,mnpanbks

mLU Mark Williams Company

POWERFUL UTILITIES ARE A REAL BONUS

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

REVIEWERS ARE SOLD ON LET'S C, TOO.

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

Features

e For the IBM-PC and e 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

e Full Kernighan & Ritchie C
and extensions

o Full UNIX compatibility and
complete libraries

o IhSAmaII memofryl m(ﬁgl -

o Many powerful utilities includ-
ing linker, assembler, archiver, from BYTE‘AAUQ.U it 1583.
cc one-step compiling, egrep, Exec Time in Seconds
pr, tail, we Lets C 134

o MicroEMAGS full screen MS4.0 147
editor with source

MARK WILLIAMS LET'S C
$75
60 DAY MONEY BACK GUARANTEE

applications development
» Not copy protected

Let's C Benchmark Done on an
IBM-PC/XT, no 8087.
Program: Fioating Point

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

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

—Christopher Skelly, COMPUTER
LANGUAGE, February 1986

o “The performance and
. b ;‘i documentation of the $75
: Let’s C compiler rival those of
C compilers for the PC currently
being sold for $300...
highly recommended...”
—~Marty Franz, PC TECH
JOURNAL, August 1986

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 learning
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

AREYOU 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 Cand 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 Dlinois call 312-472-6659

Mark
Williams
Company
1430 West Wrightwood, Chicago, lllinois 60614

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

Inquiry 198

MARK WILLIAMS LET’S C. ONLY $75.



WHAT'S NEW

SYSTEMS

MC-32 Personal
Supermini

ighty Computers Co.

has introduced its
MC-32 Personal Supermini,
an IBM PC-compatible com-
puter equipped with a 32-bit
coprocessor. The copro-
cessor board features a
10-MHz 32032 processor
with 32-bit data paths and
addressing, a 3208I floating-
point coprocessor. and 1.5
megabytes of RAM that can
be expanded to 8 mega-
bytes. The machine’s main
processor is an 8088 run-
ning at 4.77 MHz.

Under the MS-DOS operat-
ing system, the MC-32 runs
standard PC-compatible pro-
grams. Software develop-
ment for the 32032 is han-
dled through the host com-
puter. Three high-level
languages—C, FORTRAN,
and Pascal—are available, in.
addition to the assembler/
linker/debugger/loader soft-
ware that comes with the
computer. An optional vir-
tual /O package lets
developers write code that
can occupy up to 15.5
megabytes.

The MC-32 can also run
UNIX System V version 5.2.
With 1.5 megabytes of RAM
and a 20-megabyte hard
disk, the system sells for
$3500. For more informa-
tion, contact Mighty Com-
puters Co., 4529 Angeles
Crest Highway, Suite 207, La
Canada Flintridge, CA 91011,
(818) 952-8832.

Inquiry 566.

Low-Cost AT Clones

H iTech International is
offering the SAM 3001,
an IBM PC AT compatible,
for $995. The computer,
manufactured by Samsung,
is based on an 80286 run-
ning at 6 or 8 MHz and in-
cludes 640K bytes of on-

The dual-processor MC-32 Personal Supermini.

board RAM. a 1.2-megabyte
floppy disk drive, two serial
ports, one parallel port,
eight expansion slots, and a
color graphics board. An en-
hanced version, which sells
for $1595, is also available.
For more information, con-
tact Hilech International Inc.,
1180-M Miraloma Way,
Sunnyvale, CA 94086, (408)
738-0601.

Inquiry 567.

C omputer Direct's CD/286
computer runs on a
10-MHz 80286 processor
and offers compatibility with
the IBM PC AT. Priced at
$1295, the system is
equipped with a 1.2-mega-
byte floppy disk drive, 512K
bytes of memory on the
motherboard, an ATstyle
keyboard, and a 192-watt
power supply. Various
peripherals and add-ins, in-
cluding monitors, hard disks,
and tape backup units, are
available as options.

The company’s $1795
system includes a Hercules-
compatible monochrome
graphics card, a mono-
chrome monitor, and a
20-megabyte hard disk. A
$2295 system comes with
an EGA-compatible monitor
and EGA-compatible
graphics card with 256K
bytes of video RAM. Con-
tact Computer Direct, 7801
North Lamar, Suite E-216,
Austin, TX 78752, (512)
459-4199 or 459-4190.
Inquiry 568.

CP International is sell-

ing the Advanced 286,
an IBM PC AT-compatible
computer that's based on a
6- or 8-MHz 80286 micro-
processor. With a price of
$1495, the basic system
(Model I) comes with 640K
bytes of memory on the
motherboard, a 1.2-mega-
byte floppy disk drive, a
keyboard, eight expansion
slots, a 200-watt power
supply. a clock with battery
backup. and Phoenix ROM

BIOS. The Model 11 adds a
30-megabyte hard disk drive.
Either system can hold three
half-height storage devices
and use 3%- or 5%-inch
floppy disk drives.

Upgrades and options for
the systems are available.
Contact ACP International
Inc.. 1310 East Edinger. Suite
C, Santa Ana, CA 92705,
(714) 558-8822.

Inquiry 569.

32-bit VME Computer
Runs at 25 MH:z

eurikon’s HK68/V2F is a

68020-based VME
single-board computer de-
signed for real-time applica-
tions, including robotics and
high-speed communications
control. The board features
a 68020 processor operating
at speeds of up to 25 MHz,
up to 4 megabytes of dual-
ported RAM, up to 128K
EPROM, 128 bytes of non-
volatile static RAM, and an
RS-232C serial port; an
RS-422 port is an option.

Among the other features
of the board are four 8-bit
counter timers, mailbox in-
terrupt support. and a
master/slave interface to a
VMEbus with 32-bit data
paths, 32-bit addressing, and
single-level arbitration. A
68881 floating-point co-
processor and clock with
battery backup are available
as options.

The board sells for $1695.
It supports Hunter and
Ready’s VRTX and Micro-
ware’'s OS-9 operating sys-
tems. Contact Heurikon
Corp., 3201 Latham Dr.,
Madison, WI 53713, (800)
356-9602; in Wisconsin,
(608) 271-8700.

Inquiry 570.
(continued)
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MARK WILLIAMS C.
AN ENLIGHTENING DEVELOPMENT
FOR ATARI ST USERS.

If you've tried your hand at
developing applications on the Atari
ST, you know the problem. Pro-
gramming tools aren't only hard to

come by, they're hard to u
might even say primitive.

for some enlightening news: you
can have all the power, portability
and versafility of the C language
from a leader in professional C pro-
gramming tools, Mark Williams.

se. One
But now

BRING YOUR
PROGRAMMING UP TO SPEED.

e
e
Wiie
Ny

<
) L

The Mark Williams C compiler

produces fast, dense code
complete Kemighan & Ri

Ty

and supports the
tchie industry stan-

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

MICrOprocessor.

2 e

STREAMLINE DEVELOPMENT
WITH POWER UTILITIES.

Mark Williams C is loaded with everything you'll

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

Features

C compiler

» Complete Kernighan &
Ritchie C plus extensions

« Uptoeightregistervariables
* FullaccesstoAES and VDI
libraries for programs using
graphics, icons and mouse

« Complete UNIX-compatible
libraries allow easy portability
toand from UNIX development
environment.

« Qver 300 Atari-specific
routines

* One-step compiling, linking
with cc command

« English error messages

« Lint-like error checking

MARK WILLIAM

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

MicroEMACS Full Screen Editor
with commented source code
included

Make Program Building Discipline
Complete symbolic debugger
with single-step, breakpoints and
stack traceback

Assembler, linker and archiver
Powerful Utilities Package: egrep,
sort, diff, cmp, pr, tail, uniq, wc
and more

Over 600 pages of documentation
including 120 sample C programs
Not copy protected

S C FOR THE ATARI ST

$179.95
60 DAY MONEY BACK GUARANTEE

Microshell Command Processor
including pipes, /O redirection and
more. Edit your program with the
highly acclaimed MicroEMACS full
screen editor. Accelerate and simplify
j / compiling with make which finds
\ and recompiles only those modules
j /&\ 7Y affected by your changes. Then,
when you're ready for debugging,
call on our db Symbolic Debugger
with single step, breakpointand
stack traceback functions. Over 40
commands, including a linker and
assembler, provide a total development
package for your Atari ST.

DEPEND ON A NAME WITH
A HISTORY OF PERFORMANCE.

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

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

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

GET WHAT YOUR ATARI ST HAS BEEN
WAITINGFOR.

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

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

*In Ilinois call: 312-472-6659

Mark
Williams

Company
1430 West Wrightwood, Chicago, lllinois 60614

© 1986, Mark Williams Company
UNIX is a trademark of Bell Labs.
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WHAT'S NEW

PERIPHERALS

Book-size Tape
Backup for IBM PCs

rwin Magnetics intro-

duced its 400 Series
Backup tape subsystems for
the IBM PC XT, AT, and
compatibles. The units come
with 10, 20, or 40 mega-
bytes of storage capacity
and measure about 2 inches
by 7 inches. The 10- and
20-megabyte models for the
IBM PC XT and compatibles
transfer data at a rate of
250,000 bits per second.
The 20- and 40-megabyte
models for the PC AT and
compatibles feature a data
transfer rate of 500,000 bps.

The units have the ability
to read tapes created on
lower-capacity drives. All
models come with a tape
cartridge and software; op-
tions include an external
power supply and cables.
Retail prices are $799 for
the 10-megabyte model;
$950 for the 20-megabyte
models; and $1095 for the
40-megabyte model. For
more information, contact
Irwin Magnetics, 2311 Green
Rd. Ann Arbor, Ml 48105,
(313) 996-3300.
Inquiry 571.

Add PostScript to
Laser]et Printers

he Laser Connection, an

affiliate of laser-printer
maker QMS, unveiled an
add-on for the Hewlett-
Packard Laserjet that gives
PostScript compatibility to
the printer. The $2995
upgrade, called the PS Jet,
consists of a top-cover
assembly that includes a
controller board. The PS Jet
supports a graphics resolu-
tion of 300 dots per inch,
which is superior to normal
LaserJet output, and it
includes 2 megabytes of
RAM and an AppleTalk
connection.

In addition to the LaserJet,

the unit works with other

|4

Irwin Magnetics' 400 Series tape backup system.

laser printers based on the
Canon print engine. The
one-piece unit, the company
says, can be installed in a
printer in 15 minutes with a
screwdriver. Contact The
Laser Connection Inc., 7852
Schillinger Park West,
Mobile, AL 36608, (205)
633-7223.

Inquiry 572.

AST's TurboScan
Digitizes Text, Art

he TurboScan page

scanner from AST
Research converts color or
black-and-white text, art, and
photographs into binary
code for further processing
with a Macintosh or IBM PC
and compatible computers.
The scanner digitizes images
with a resolution of up to
300 dots per inch and uses
data compression and DMA
transfer to scan an 8%- by
Il-inch document in less
than 10 seconds, the com-
pany says.

The scanner’s line-art
mode converts images, in-
cluding those with shades of
gray. into black and white.
Its halftone mode, which
provides 12 screening op-
tions, simulates the shades
of the original document.

You can also mix the two
modes when scanning a
single image.

The TurboScan, which
costs $2395, is equipped
with a parallel and a serial
port and bundled with soft-
ware that lets you incor-
porate scanned images into
WordStar documents. Con-
tact AST Research Inc., 2121
Alton Ave., Irvine, CA 92714,
(714) 8631333,

Inquiry 573.

Okidata’s Highest-
Speed Printer

he Microline 294 dot-

matrix printer from
Okidata prints at a rate of
400 characters per second
in draft mode and at 100
cps in near-letter-quality
mode. The printer can also
output bit-mapped graphics
at a resolution of up to 288
dots per inch.

The 294 comes with one
of six plug-in modules that
emulate an IBM Graphics
Printer or other Microline
printers and provide a
parallel, RS-232C, or RS-422
interface. Software for type
font selection and color
printing is bundled with the
IBM-compatible module.

The printer can handle
continuous forms or cut
sheets up to 16 inches wide.
An 8K buffer is standard; a
32K buffer is optional. Sug-

gested retail price for the
294 is $1499, which includes
one plug-in module; addi-
tional modules cost $125
each. Contact Okidata, 532
Fellowship Rd., Mt. Laurel,
NJ 08054, (609) 235-2600.
Inquiry 574.

SCSI Tape Backup
for Mac Plus

he TDBK-20+, a tape

backup unit from
MDlIdeas for the Macintosh
Plus. can back up 22 mega-
bytes of data on each tape
cartridge. The unit connects
to the computer’s SCSI port
and works with MDideas’
HD-20 and HD-30. Apple’s
Hard Disk 20, and most
other hard disks for the
Macintosh.

The unit is compatible
with Apple’s HFS and the
original version of the
Finder. Suggested retail
price is $1095, which in-
cludes a 110/220-volt power
supply. Contact MDIdeas
Inc., 1111 Triton Dr., Suite
205, Foster City, CA 94404,
(415) 573-0580.

Inquiry 575.

Test 3Vs-inch
Disk Drives

P roto PC has introduced
a 3%-inch adapter kit
for its EX2000 Disk Drive
Exerciser. When purchased
as an option for current
models of the EX2000, the
adapter kit costs $29 and
comes with cables for the
connectors on 3Y%-inch
drives. The upgrade kit, sold
to owners of older models
of the EX2000. costs $49
and includes a ROM up-
grade with 3%-inch drive
tables in addition to cables.
Contact Proto PC Inc., 2424
Territorial Rd., St. Paul, MN
55114, (612) 644-4660.
Inquiry 576.

(continued)
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CLIPPER. THE dBASE COMPILER

A WINNING PERFORMANCE EVERY TIME.

RESEE

Nantucket »

Nantucket Corporation :
5995 South Sepulveda Boulevard
Culver City, California 90230
(213) 390-7923

Outside California call toll-free;
1-800-251-8438

dBase, dBase 111, and dBase I11F Plus are trademarks
of Ashton-Tate, Inc.

IBM PC, XT, AT, and 3270 are trademarks

of International Business Machines Corpogatipn:
Clipper and Nantucket are trademarks

of Nantucket Corporation.
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“Xerox Desktop
Publishing makes
every document

look like the work
Of a genlus- —Leonardo da Vinci

A lot of the success you have in selling your ideas
depends upon the success you have in putting those
ideas on paper.

That's why we invented the Xerox Documenter
desktop publishing system. A system that encourages
you to express your original ideas quickly, more easily,
and with better results.

Our Documenter desktop publisher is built around
the Xerox Workstation. It makes it easy to lay down

your text in any format you choose. pmm—m———s
In anamazing array of typefaces  HEEIMIACHO
and in 30 languages. Convert data

to charts. Create your own graphics. Enlarge or
reduce any element. Then combine them, easily
revising the page until it’s just the way you want it.

When you're satisfied (what you see on the Work-
station screen is what you get on paper), you send it
to the other half of our desktop publisher—the Xerox
Laser Printer. With a mere button-push, you get fin-
ished originals that come out laser-perfect.

The Documenter desktop publisher is another
Xerox innovation designed to help you put your ideas
on paper.

For more information, call your local Team Xerox
sales office or: 1-800-TEAM-XRX, extension 291A.

Xerox brings out the geniusinyou.

Show me how to make my documents look like the work of a genius.

O Please have a sales representative contact me.
O Please send me more information.

| NAME

| ADDRESS T T CITY

I STATE ZIP PHONE
Or,if you can't wait, call

| 1-800-TEAM-XRX, ext. 291A

—_— e ——— —— —

| COMPANY TITLE |

XEROX® is a trademark of XEROX CORPORATION.
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WHAT'S NEW

ADD-INS

Drive Uses
Bubble Memory

he BDH-1 Bubbl-Dek, a

solid-state replacement
for floppy disk drives, is the
same size as a standard full-
height 5%-inch drive and fits
in the same mounting holes
in an IBM PC or compatible
computer. The system pro-
vides an average access
time of less than 14 ms, the
company says, and offers
data storage at temperatures
ranging from —-40° to +80°
C.

The unit is available with
one or two front-panel slots
for plug-in Bubbl-Pac car-
tridges. A one-slot model
costs $1199; a two-slot
model, $1689. Each car-
tridge ($175) provides 128K
bytes of nonvolatile storage
and measures less than 3
square inches. The car-
tridges can be write-
protected or write-enabled
at any time. The drive’s data
transfer rate is 90,000 bps
when used with an external
controller and 30,000 bps
when used with the optional
internal controller.

The unit has five internal
slots, three of which can be
used for add-on boards, in-
cluding the optional con-
troller, processors, memory.
/O, and others. For more in-
formation, contact Bubbl-lec,
6805 Sierra Court, Dublin,
CA 94568, (415) 829-8700.
Inquiry 577.

Mac Video Adapter

he DVA Composite

Video Adapter lets you
connect a Macintosh or
Macintosh Plus to high-
resolution monitors and pro-
jectors. The board attaches
to the power supply connec-
tor inside the Mac and
comes with a cable that
connects to monitors and
projectors.

Packaged with tools and
instructions for installation,
the board costs $99.95. Also
available for use with the
adapter is slide show and
presentation software that's
capable of producing special
effects such as block fade.
For more information, con-
tact Julian Systems Inc.,

4345 Fairwood Dr.. Concord,
CA 94521, (415) 686-4400.
Inquiry 578.

MIDI Interface
for Amigas

he Bright-] MIDI inter-

face connects MIDI in-
struments to the Com-
modore Amiga and works
with music software such as
Activision's Music Studio.

The $39.95 device at-

taches via cable to the com-
puter’s serial port and pro-
vides 5-pin connectors for
MIDI-In and MIDI-Out. Its
two bicolor LEDs verify
proper connection and
monitor activity on the inter-
face. Contact Micro Engi-
neering of Northern Virginia,
PO. Box 11780, Alexandria,
VA 22312, (703) 750-7860.
Inquiry 579.

Boards Support
X.25 Standard

he PCX.2500 series of

plug-in boards from
EDA Instruments gives users
of IBM PCs and compatibles
access to digital communica-
tions facilities on packet-
switching networks, such as
Telenet and Tymnet, that use
the X.25 protocol. According
to the company, benefits of
the boards include in-
creased speed, error check-
ing. more reliable com-
munications, and cost sav-
ings in some instances.

Two versions of the board
are available. The PCX.2501
card interfaces a single com-
puter to a packet-switching
network and supports com-
munications at speeds of up
to 9600 bps with two logical
channels configured. The
PCX.2505 card supports a
computer and up to four ad-
ditional devices—including
computers, terminals, and
printers—and allows them to
communicate simultaneously
at speeds of up to 9600 bps
with six logical channels
configured.

Both versions are compati-
ble with communications
and file transfer software for
IBM PCs, support XON/XOFF
or ENQ/ACK flow control,
and come with a network
management package that
provides diagnostic and
other capabilities.

Prices for the boards start
at $675. For more informa-
tion, contact EDA In-
struments Inc., 4 Thorncliffe
Park Dr. Toronto, Ontario,
Canada M4H [HI, (416)
425-7800.

Inquiry 580.

VMEbus/PC AT
Adapter

two-board set from Bit

3 Computer, the 403
IBM PC/AT VME Adaptor,
enables the IBM PC AT to
act as a VMEbus processor.
The boards’ address map-
ping permits the AT to
directly address VMEbus
memory as though it were
AT memory. More than 14
megabytes of VMEbus
memory can appear as AT
memory. The adapter also
enables the AT to control
VMEDbus /O devices.

One of the boards fits in a
slot in the AT, and the other
occupies a slot in the
VMEbus card cage. The two
are connected by cable up
to 50 feet long. The boards
support three modes of

communication. Direct ad-
dressing maps 65K bytes to
14 megabytes of VMEbus
memory onto the AT's
memory address space.
Page-mode addressing per-
mits the AT to control
VMEbus memory through a
65K-byte window in the AT's
memory address space.
Dual-ported RAM-shared
memory addressing enables
both the AT and VMEbus
devices to use the optional
dual-ported RAM memory.
The adapter, which sells
for $1280, can function as a
bus slave, bus master, or
one of several bus masters
in a multiprocessor VMEbus
application. For more infor-
mation, contact Bit 3 Com-
puter Corp. 8120 Penn Ave.
S. Minneapolis, MN 55431,
(612) 881-6955.
Inquiry 581.

Graphics Processor
for Apples

OR Systems’ Mega-Pix
board adds graphics
capabilities to Apple lIs. The
board contains a 16-bit
graphics processor, 128K
bytes of RAM that can be
expanded to 512K bytes,
composite video circuitry, a
TTL connector, and an ex-
pansion bus for upgrading
to color, when available.
Resolution starts at 640 by
200 pixels and can be pro-
grammed to 1024 by 1024.
'To provide a variety of
resolutions and configura-
tions, you can add up to six
boards to one computer. A
graphics software package is
bundled with the board.
The monochrome version
of Mega-Pix costs $299. For
more information, contact
XOR Systems, 986 Live Oak
Dr., Santa Clara, CA 95051,
(408) 249-5388.
Inquiry 582.
(continued)
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ONTASY ART FOLDERS..

Each folder contains about 100 professionally

drawn pictures, converted by camera to

computer images and ready for use with

FONTASY VERSION 2. Now available in six popular

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

 See

resentations! Newsletters!
P Flyers! Signs! Overhead foils!

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

FONTASY gives you a “what-you-see-is-
what-you-get” picturé, as you type and
draw on the graphics screen of your IBM-PC.
You can create a page at a time, see a mini-

picture of it, printit, and save it on disk. Page

size is limited only by memory, not by screen
size.

Highlights

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

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

Picture Library! Each of the six FONTASY

ART FOLDERS™ contains about 100 large
(full-screen), high-quality add-on pictures
and costs $29.95 per disk. Please see back
issues of this magazine for examples, or ask us
for free print samples. Inquiry 267

e

Fdntasy ﬁrinted, all of these.

What You Can Do
‘With

Equipment Needed

IBM-PC, XT, AT, or true compatible (Compag, etc.) with
IBM or Hercules graphics z;dapler and graphics monitor.
256K memory needed for partial pages, 448-640K
recommended for full pages on most printers.
Mouse optional. MS-DOS 2.10 or above.
FONTASY supports: IBM Graphics Printer,
Proprinter; Eb'_é[pﬁ‘FX, JX, LX, MX, RX, and

LQ; C.Itoh 8_w51'0, 1550, 1570, Prowriter-Jr;

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

IBM / Epson-compatible printers.

Money-Back Guarantee

FONTASY is not copy-protected and has a
30-day money-back guarantee. If you order
now, we will include 28 fonts (a $50 value) at

‘» 6 9 no extra charge. So, call today, TOLL-FREE:

r———————————————————————————————1

9% |

Includes 28 Fonts
& 60 small pictures

| 1-800-824-788 8, operator 669 (ORDERS ONLY)
For further information and same day shipping, call: (818) 765-4444
I sl FONTASY $69.95
I Tax .
| ® T
| 7248 Bellaire Ave., Box 560 Shipping _
| No. Hollywood, CA 91603-0560 Total
I Name Company
I Address Telephone
City, State, ZIP
I Visa/MC Exp.Date
I Computer Memory Printer
l Terms: M/C, Visa, checks. Please add $3.00 shipping and handling in U.S. or
l Canada, $15.00 overseas, $2.00 for C.0.D., and sales tax in Calif.
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SOFTWARE ® PROGRAMMING LANGUAGES AND AIDS

FORTH Compiler for
the Atari ST

P alo Alto Shipping an-
nounced the Mach 2/ST

FORTH-83 multitasking de-
velopment system for GEM
and non-GEM applications.
The system has a text editor,
Motorola assembler, sym-
bolic debugger, and floating-
point math capability.

The $59.95 Mach 2/ST
runs on the Atari 520ST and
1040ST with either a
monochrome or color
monitor. Other Mach 2
systems are available for the
Macintosh and the Amiga.
For more information, con-
tact Palo Alto Shipping, PO.
Box 7430, Menlo Park, CA
94026, (415) 854-7994.
Inquiry 583.

C Database
Management System
Toolkit

aybe Software has re-

leased Cdb, a C database
management system toolkit
for UNIX systems. The
toolkit comes with 25 pro-
grams that you can use
alone or with other UNIX
tools for developing UNIX
applications. Cdb is driven
by a dictionary that you set
up with descriptions of
databases, indexes, and
reports. You can then edit

SOFTWARE ®© SCIENTIF

and scan the databases,
which are made up of
variable-length records and
allow unlimited fields per
record. unlimited records
per file, formula fields, and
unlimited key fields, ac-
cording to Jaybe. You can
also split or connect
databases, or you can
run them through filters to
create new databases. Cdb
supports fixed or float-
ing-pojnt decimal, dollar
amount, date, and alpha-
numeric field types. You
can reorganize and re-
structure records with the
index generator and main-
tain multiple indexes at once.
For security in a multiuser
environment, Cdb also
features record locking,
password protection, and
read-only restriction. The
toolkit is priced at $495. For
more information, contact
Jaybe Software, 2509 North
Campbell, Suite 259, Tucson,
AZ 85719, (602) 327-2299.
Inquiry 584.

LISP Library and
C Programming
Environment

lisp is a LISP library and

a programming environ-
ment for C that runs on IBM
PCs, XT5, and ATs. The pro-
gram contains over 100
functions, including LISP

primitives, predicates, and
conditionals, a context-
sensitive database and
stack, and an interpreter to
which you can add your
own functions. The price of -
$189 includes source code.
Contact Frederick J. Drasch
Computer Software, RFD 1,
Box 202, Ashford, CT 06278.
(203) 429-3817.

Inquiry 585.

The basic Quicksilver
package costs $599 and in-
cludes the compiler, linker,
PC-DOS libraries, debugger.
and assembly code transla-
tor. MS-DOS libraries are
available for $79.

For more information, con-
tact WordTech Systems, PO.
Box 1747, Orinda. CA
94563, (415) 254-0900.
Inquiry 587.

dBASE III Plus
Compiler

w ordlech Systems an-
nounced Quicksilver, a
dBASE 1Il Plus compiler that
features assembly code out-
put, networking, and win-
dowing. You can define your
own functions, and you have
the ability to link compiled
C routines into dBASE ap-
plications. The company
reports that you also have
access to dBASE Tools for C
and up to 4000 memory
variables.

A set of dBASE-like win-
dowing commands, dB
FRAME., is incorporated in
Quicksilver. The commands
enable you to use source
code instructions to create
up to 99 active on-screen
windows. Quicksilver runs on
IBM PCs, ATs, XTs, and com-
patibles with 256K bytes of
RAM and MS-DOS or PC-
DOS 2.1 or higher.

Generate Screens
in Any Language

oftway, publisher of

the screen generator
High Screen, reports that
you can design screens in
almost any language. When
designing with High Screen,
you can open windows,
display and manage pull-
down menus, and manage
an on-line help facility. Cur-
sor positioning and manage-
ment, as well as tests and
message displays, are per-
formed by the resident
module.

High Screen sells for $199
and runs on IBM PCs, XT5,
ATs, and compatibles with
PC-DOS or MS-DOS 2.0 or
higher. A minimum of 256K
bytes of RAM is required.
Contact Softway Inc., 500
Sutter St., Suite 222, San
Francisco, CA 94102, (415)
397-4666.

Inquiry 586.

IC AND ENGINEERING

Scientific Word
Processing

hiWriter, a scientific

word processor from
Horstmann Software Design,
runs on IBM PCs and com-
patibles with a minimum of
256K bytes of RAM and a
Color Graphics Adapter. The
word processor features cut-
and-paste, search-and-
replace, margin justification,
and pagination. The com-
pany reports that it can han-

dle up to 20 fonts, which
you switch by pressing func-
tion keys, and you can use
an unlimited number of
superscripts and subscripts.
The program is not copy-
protected and costs $79.95.
For more information, con-
tact Horstmann Software
Design, PO. Box 4544, Ann
Arbor, Ml 48106, (313)
663-4049.
Inquiry 588.

Schematic Drawings
Output to Plotter or
Dot-Matrix Printer

H iWIRE is a menu-driven
schematic design pack-
age that has a library of
over 700 common com-
ponents. Using a mouse, you
choose the components,

and they are then connected
with wires and buses. You
can modify the symbols and
also create new ones with
labels, lines, and arcs. You
can output hard-copy sche-

matics to either a plotter or
a dot-matrix printer.

To use HiWIRE, you need
an IBM PC or compatible
with at least 320K bytes of
RAM and a Color Graphics
Adapter or Enhanced
Graphics Adapter. The pro-
gram sells for $895. For
more information, contact
wintek Corp., 1801 South
St.. Lafayette, IN 47904-
2993, (317) 742-8428.
Inquiry 589.

(continued)
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SOFTWARE © SCIENTIFIC AND ENGINEERING

Monitor the Wind
and Seismic Activity

bs Engineering an-

nounced LbsWind, a
wind and seismic analysis
program. The program uses
wind and seismic building-
code data to calculate
forces and moments at
which they occur. The user
can change the data once it
is entered into the data file.

LbsWind sells for $19.95

and runs on an IBM PC with
at least 96K bytes of RAM
and PC-DOS 2.0 or later. For
more information, contact
Lbs Engineering Inc., 1320
Lincoln St., Hollywood, FL
33019, (305) 920-1584.
Inquiry 590.

ELI-41 Emulates the
Hewlett-Packard 41
Calculator

clipse Logic has re-

leased the ELI-41 pop-
up program that emulates
an HP-41. The screen dis-
plays the calculator's keypad
layout, and all the calcu-
lator’s functions are included
in the program, along with a
view of the stack, flags, and
registers.

You can program ELI-41
using nested subroutines
and an unlimited number of
program statements, accord-
ing to Eclipse. You can also
develop conversion tables
with standard text editors or

$LBL ELI41 ;PROGRAN AKD CONMENT

HEX ;EDITOR ALLOMS FULL

BIN ;DOCUMENTATION OF YOUR

DEC ;PROGRAMS.

ocr
PRREGS ;PRINT ALL REGISTERS

PRSTK ; ,STACK AND FLAGS.
PRFLAG

AND ;VIEWIDATA!INHEX BINLOCT 0ECa

OR ;BOOLEAN FUNCTIONS.

»8
COMVERSION: LENGTH

| 3.14155265358%79

1 $LBL EL141
Shift Cale

CONVERT FROM: 1 ;CONVERSION TABLES

CONVERT

T0: 4
END :END OF ELI41 PROGRAN EDITOR.

BB 4 i

ELI-41 emulates the HP-41, with the calculator's keypad on-screen.

§ Losny v

fert i Caps i h

word processors.

The calculator functions
with 15-digit precision and
has binary, octal, decimal,
and hexadecimal display
and input. There are also
500 registers you can use to
store data.

The program is not copy-
protected and sells for
$74.95. It runs on an IBM
PC, XT. AT, or compatible
with at least 192K bytes of
RAM. A monochrome or
color monitor and card are
necessary, and you must
have MS-DOS or PC-DOS
2.0 or higher.

For more information, con-
tact Eclipse Logic Inc., PO.
Box 2003, Huntington Park,
CA 90255-1303, (213)
569-6020.

Inquiry 591.

Exploring the
Fourth Dimension

ith 4D Graphics

Laboratory, you can
rotate and view four-dimen-
sional objects in each of six
reference planes—in one
frame at a time or all six at
once. You can create your
own four-dimensional
shapes or modify the sup-
plied shapes by controlling
the color and position of
each line.

The program is written in
8086 assembler and runs on
an IBM PC, XT, AT, or com-
patible with MS-DOS or PC-
DOS 2.0 or higher and a
Color Graphics Adapter. It
costs $44.44. For more in-
formation, contact 4D
Graphics Lab, 12021 Wilshire

SOFTWARE @ BUSINESS AND OTHER

Blvd., Suite 537, Los
Angeles, CA 90025, (213)
479-4792.

Inquiry 592.

Perform Statistical
Analysis on the
Macintosh

ata Desk enables you
to interpret statistical

relationships by displaying
variables as icons. Rotating
plots are displayed so you
can see the structure of the
data, and you can reshape
the display to view alternate
scalings. It is also possible
to compute and display the
calculations performed. The
program records the date
and time that you created
or modified a variable, and
you can store background
information on any variable.

Editing and data entry are
performed as word-pro-
cessing tasks and include
searching and replacing. You
also have the ability to
move data to other Macin-
tosh programs for spread-
sheet analysis, word process-
ing, graphical data analysis,
and presentation graphics.

Data Desk runs on a 512K
Macintosh and sells for
$175. A student version is
also available. For more in-
formation, contact Data
Description Inc., PO. Box
4555, Ithaca, NY 14852,
(607) 257-1000.
Inquiry 593.

Two Desktop
Publishers

TL systems announced
MacTgX. a $750 desk-
top typesetting program that

offers hyphenation and
justification, kerning,
ligatures, automatic pagina-
tion, headers, footnotes, and
automatic generation of in-
dexes, tables of contents, and
bibliographies. There are

over 1100 commands and
macros, as well as a multi-
window text editor.

MacTgX automatically ad-
justs the space between
words, lines, and paragraphs,
so the document fits the
page layout. Standard tem-
plates for letters, reports, ar-
ticles, and other types of
documents are included.
and a single command

changes the style of the
document. You can create
your own macros and
libraries of customized page
or document styles, and
mathematical symbols are
available for typesetting.

For more information, con-
tact FTL systems Inc., 234
Eglinton Ave. E, Suite 205,
Toronto, Ontario, Canada
M4P [KS5, (416) 487-2142.
Inquiry 594.

Y ou can use memory-
resident LaserWare with
any application program to
produce laser-quality output,
according to SWFTE Interna-
tional. LaserWare works with
the Hewlett-Packard Laser]et
and an IBM PC or compati-
ble. The program’'s com-
(continued)
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SUBSTANTIATED.

SUPREMACY

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

It's no industry secret that
the competitive C Compilers
are at the end of their
optimization cycle — they’re
just about as good as they
are going to get. C86PLUS
begins where everybody else
has left off. It's an entirely
new technology based on
artificial intelligence and
advanced compiler design
techniques. Designed with the
serious programmer in mind,
CB86PLUS provides the ultimate
development environment,
matching unparalleled
execution speed with a host
of productivity features.

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

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

ANSI C COMPILER
FEATURES

® Register variables

e Structure assignment
e Function prototypes
* New type modifiers

-near
far
-signed
-const
~volatile

* Long double 80 bit floating-
point

e Enumerator data types
(enums)

e Extended preprocessor
capabilities

Inquiry 83

FULL CONTROL OVER

COMPILATION

ENVIRONMENT

* Small, Medium, and Large
memory models

8086/80186 and 80286 code
generation options

* In-line 8087/80287 floating
point

8087/80287 auto detect
emulator

Source level debugger support

Wild-card compilation

Make utility

ROMable code

Linkable with macro
assembler output

Intel-standard OMF object files

Optional assembly language
output

e Warning level control

EXTENSIVE FUNCTION

LIBRARIES FOR

INCREASED PRODUCTIVITY

e Over 250 library functions

e Full ANSI C library

e Functional equivalents to most
UNIX System V libraries

Shared file and network
support

e Low-level machine access
functions

IBM ROM BIOS support
routines

Fully compiled small, medium
and large model libraries

e C library source code

e Run-time start-up source code

* Source code librarian

* Object code librarian

COMPUTER INNOVATIONS

Coum

C COMPILER

MICROSOFT -
COMPATIBILITY

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

PROVEN EXPERIENCE

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

PROVEN SUPPORT

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

CALL TO ORDER

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

800-922-0169
or 201-542-5920 (inN))

(OGS,

COMPUTER
INNOVATIONS

980 Shrewsbury Ave.
Tinton Falls, NJ 07724, USA
Telex: 705127 COMP INNOV UD

€86 PLUS 1s a tradcmark of Computer (nnovatians. tnc
Microsoft 1s @ of Microsoft C

UNIX is a reg of AT&T Bell L 1BM
is a regisiered Irademark of International Business Machines
Corporation

©1986 Compuler Innovations, Inc
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mands operate with all the
Laser]et cartridge-based
fonts, and you also have the
ability to make font changes,
center, justify, indent, and
set decimal tabs.

Graphics capabilities in-
clude capturing graphic
plots as they are printed,
saving the images to screen,
merging graphics directly
into text, and printing in
variable resolutions.

Forms management fea-
tures include line and box
drawing, shading, and data
integration. LaserWare's
typesetting capabilities
enable you to produce
custom forms.

LaserWare sells for $99.95.
Contact SWFTE Interna-
tional, PO. Box 219,
Rockland, DE 19732, (302)
658-1123.

Inquiry 595.

Sales Repeater

alespeople can keep

track of their current
customers’ buying habits,
patterns, and preferences
with Sales Repeater’s
customer database, which
stores addresses, phone
numbers, and purchase
history. Sales Repeater also
has a tickler and a business-
card file. A search-and-call
feature enables you to sort
customer files by specific
category and create a list of
customers who might
respond.

The program comes with
seven modules directed
toward specific industries,
and if your industry is not
covered, you can use the
general module that is
available. The utility Call Log
Reports produces reports on
sales calls. Another utility,
Print Menu, produces mail-
ing labels or prints on
envelopes.

With Sales Repeater, you
can store 300 customer and
prospect names per floppy
disk and 10,000 on a 10-
megabyte hard disk. The

Timepiece, a project management program for the IBM PC.

program requires an IBM PC
or compatible with 128K
bytes. The list price is $249.
Contact Streamline Software
Systems, 14 Perimeter
Center E, Suite 1406,
Atlanta, GA 30346, (800)
624-5886; in Georgia,

(404) 392-9500.

Inquiry 596.

Amiga
Telecommunications

ent Engineering &

Design introduced
MacroModem, a telecommu-
nications program for the
Amiga. With MacroModem
you can create sets of
macros and companion help
screens. One macro can in-
clude up to 35 keystrokes
and can load a new set of
macros from disk. You can
also create files of macros
and edit them while on-line.

MacroModem supports
the Amiga’s windowing en-
vironment, enabling you to
display your current capture
file, read forward or back-
ward, and run the capture
file as an independent task
in its own window. You can
also prepare up to 10 lines
of an electronic message in
the compose window while
the terminal window con-
tinues displaying the
conference.

You can store up to 36
phone numbers in Macro-
Modem's phone directory.
and the program also
features auto-dial capability.

An Amiga with 256K bytes
of RAM and one disk drive
is required to run the pro-
gram, which sells for $69.95.
Contact Kent Engineering &
Design, PO. Box 178, Mott-
ville, NY 13119-0178, (315)
685-8237.

Inquiry 597.

WHERE DO NEW PRODUCT ITEMS COME FROM?

The new products listed in this section of BY TE are chosen from the thousands
of press releases, letters, and telephone calls we receive each month from
manufacturers. distributors, designers, and readers. The basic criteria for selection
for publication are: (a) does a product match our readers interests? and (b)
is it new or is it simply a reintroduction of an old item? Because of the volume

of submissions we must sort through every month, the items we publish are

based on vendors' statements and are not individually verified. 1f you want
your product to be considered for publication (at no charge), send full infor-

mation about it. including its price and an address and telephone number

where a reader can get further information, to New Products Editor, BYTE,
One Phoenix Mill Lane, Peterborough, NH 03458.

Manage Multiple
Projects

T imepiece, project man-
agement software for
the IBM PC family, lets you
manage projects, perform
“what if” scenarios, create
custom calendars for each
project, and produce reports
in 19 formats. You can also
add graphics and sound to
reports and output them to
printers, plotters, film
recorders, and slide-making
devices, according to Com-
munication Dynamics.
Timepiece runs on an IBM
PC. XT. AT, or compatible
with a minimum of 512K
bytes of RAM and MS-DOS
or PC-DOS 2.0 or higher.
The company recommends
a hard disk. and to produce
reports with graphics, you
need a graphics display
device. The program sells
for $695. Contact Communi-
cation Dynamics Inc., 7300
Southwest Hunziker, Suite
200, Tigard, OR 97223, (503)
684-5151.
Inquiry 598.

WriteNow

he Macintosh word-

processing program
WriteNow enables you to do
WYSIWYG (what you see is
what you get) editing in up
to four columns on-screen.
You can also insert graphic
images in a line of text.

Written in assembly lan-

guage, WriteNow saves,
scrolls, finds, replaces,
prints, reformats, and
repaginates. There is a
50,000-word spelling
checker, and the program
handles unlimited headers,
footers, and auto-numbering
of footnotes, according to
T/Maker. WriteNow is priced
at $175. Contact T/Maker
Co., 1973 Landings Dr.,
Mountain View, CA 94043,
(415) 962-0195.
Inquiry 590.
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Q)Q ,& Q% i@‘é& Open Access Ilis a
Q N @\@ new, super-program which
(QQ& 0@ ° can performvirtually every

managerial and business
task you'll ever need with
performanceand ease-of-

Come see us at Fall Comdex, use unheard of in the

West Hall Booth #W948. industry.
Open Access Il
Open Access | % = combines an gxtremely
Comparison Chart % 59 - § o gowerful relational data-
ST w- o228 ase and superior

bo58S 28588 s spreadsheet with data

230858888858 communications, word

SESS5608%2E2 g processing, 3-dimensional

SCESE553828E &  gaphcsandime
Open Accessll  » - NS management. Information is
Lotus 1+2.3 v | 49500 conveniently changed from
Symphony A A - r 7 2l 2 695 module to module. |
Framework A 1A 1A TA T | 6957 OpenAccess II's
Enable A | Azl 1 2 A gosw  Database fealures an
Smart A 1 PPPRPEEEEE effective and flexible report

generator and user
definable screens.
NETWORK VERSION “Programmer,” ournew
Database language,
AVAILABLE e features simple interacting
235 o . English-like commands

toproduce your customized
e applications.
: OpenAccess|I's
Spreadsheet offers a unique
combination ofbusiness
problem solving capabilities;
including goal-seeking, and
an advanced table look-up
command. Professional
business presentations
are easily produced by
the enhanced graphic
capabilities.

OpenAccess II's

can merge data from

Spreadsheet or Database.
easily to produce reports,
mail merge and graphic

presentations.
Inquiry 311 for End-Users.

Inquiry 312 for DEALERS ONLY.

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

BEST OF ALL,
THE PRICE

$595.........

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

SP1

SOFTWARE PRODUCTS INTERNATIONAL

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

For Your Authorized Dealer
In California

(800) 6217490

Outside California

(800) 521-3511

i Products. Inc. All right
Open Access is a registered trademark of Software Products International, Inc.
Ilisa rademarkof e

3 registered ksolL Conp.
s registeredirademark of Ashion Tate.

1The SoflwareGroup.
Smartisa rademark ofinnovaiiveSoltware,inc

*Price: U.S. Version Only




E-V-ENTS

A'ND CL-UBS

EVENTS

EXPLORING THE KNOWLEDGE-BASED SOCI-
ETY. ASSOCIATION FOR COMPUTING
MACHINERY-IEEE COMPUTER SOCIETY 1986
FALL JOINT COMPUTER CONFERENCE (FJCC
'86), Dallas, TX. Dr. Stanley Winkler, FJCC
‘86, 1730 Massachusetts Ave.,, Washington,
DC 20036-1903, (202) 371-0101.
November 2—6

THE COMMUNICATIONS CONNECTION,
Portland, OR. Terrie Walker, Telecom-
munications Association, Portland Com-
munity College, 12000 Southwest 49th
Ave., Portland, OR 97219.

November 3-5

ELECTRONIC IMAGING ‘86, Boston, MA.
Electronic Imaging ‘86, Institute for
Graphic Communication Inc., 375 Com-
monwealth Ave., Boston, MA 02115, (617)
267-9425. November 3—6

IMPLEMENTING CLINICAL COMPUTER
SysTEMS, Phoenix, AZ. American Society
for Testing and Materials, 1916 Race St.,
Philadelphia, PA 19103, (215) 299-5526.
November 5—6

COMPUTER SECURITY AND ACCESS CON-
TROL, Milwaukee, WI. Peter L. Tocups,
Center for Continuing Engineering Educa-
tion, University of Wisconsin-Milwaukee,
929 North Sixth St, Milwaukee, W1 53203,
(414) 224-3952. November 5-6

SCIENTIFIC COMPUTING & AUTOMATION
CONFERENCE AND EXPOSITION, Atlantic
City. NJ. Expocon Management Associates
Inc., 3695 Post Rd., Southport, CT 06490,
(203) 259-5734. November 5~7

NORTH AMERICAN TELECOMMUNICATIONS
ASSOCIATION CONVENTION & EXHIBITION
SHOWCASE (NATA 86), St. Louis, MO. North
American Telecommunications Associa-
tion, 2000 M St. NW, Suite 550,
Washington, DC 20036. November 5-7

ASSOCIATION FOR THE DEVELOPMENT OF
COMPUTER-BASED INSTRUCTIONAL SYSTEMS
28TH INTERNATIONAL CONFERENCE,
Washington, DC. Gordon Hayes, ADCIS,
Miller Hall Room 409, Western Washington
University, Bellingham, WA 98225, (206)
676-2860. November 10-13

COMDEX/FALL ‘86, Las Vegas, NV. The
Interface Group. 300 First Ave, Needham,
MA 02194, (617) 449-6600. November 10—14
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November 1986

PC FAB Expo '86, Long Beach, CA. PMS
Industries, 1790 Hembree Rd.. Alpharet-
ta, GA 30201, (404) 475-1818.

November 11-12

WINTER NATIONAL DESIGN ENGINEERING
SHow, San Francisco, CA. Winter National
Design Engineering Show, 999 Summer
St., Stamford, CT 06905, (203) 964-0000.
November 11-13

EDUCOM '86, Pittsburgh, PA. EDUCOM,
PO. Box 364, Princeton, N 08540, (609)
734-1888. November 11-14

SIXTEENTH ANNUAL MEETING OF THE
SOCIETY FOR COMPUTERS IN PSYCHOLOGY,
New Orleans, LA. Cyndi McDaniel.
Psychology Department, Northern Ken-
tucky University, Highland Heights, KY,
41076, (606) 572-5310. November 12

TooLs FOR RENDERING 3-D IMAGES, RECUR-
SION IN COMPUTER GRAPHICS, AND COM-
PUTER GRAPHICS IN THE CLASSROOM, New
York University, New York, NY. Gideon Net-
tler, 80-40 Lefferts Blvd., Kew Gardens, NY
11415, (718) 849-6313. November 17

WESCON/86, Anaheim, CA. Electronic
Conventions Management, 8110 Airport
Blvd., Los Angeles, CA 90045, (800)
421-6816; in California, (800) 262-4208 or
(213) 772-2965. November 18-21

TENTH ANNUAL WESTERN EDUCATIONAL
CoMPUTING CONFERENCE, Irvine, CA. Alex-
ia Devlin, California Educational Com-
puting Consortium, San Francisco State
University, Accounting Data, NADM-358,
1600 Holloway Ave. San Francisco, CA
94132. November 20-21

EIGHTH ANNUAL FORTH CONVENTION &
BANQUET, Santa Clara, CA. FORTH Interest
Group, PO. Box 8231, San Jose, CA 95155,
(408) 277-0668. November 21-22

FORTH MODIFICATION LABORATORY
(FORML), Pacific Grove, CA. FORTH In-
terest Group, PO. Box 8231, San Jose, CA
95155, (408) 277-0668. November 28-30

1f you send notice of your organization’'s public
activities at least four months in advance, we
will publish them as space permits. Please send
them to BYTE (Events and Clubs), One
Phoerix Mill Lane, Peterborough, NH 03458.

CLUBS

INTELLOG ASSOCIATION FOR THE APPLICA-
TION OF ARTIFICIAL INTELLIGENCE, 85 rue
du Fbg. St. Denis, 75010 Paris, France.

STM Users Group (Not affiliated with
STM Corp.). 3778 Hitching Post Road,
Jackson, MI 49201, (517) 782-2297.

ZSIG (Z-SYSTEM SPECIAL INTEREST GROUP),
Michael Broschat, 2610 East Aloha. Seat-
tle. WA 98112, (206) 328-0561.

MESA (MACINTOSH ENTHUSIASTS OF SAN
ANTONIO), . Eddie Field, Rt. 4, Box 2151,
Lakehills, TX 78063, (512) 751-2947. (They
are also seeking exchanges with other
Mac users groups.)

PC WORD PROCESSING NEWSLETTER, Leo
Dmitri, 60 West 10th St, New York, NY
10011.

NEwW HAVEN ST's, Robert Fischer, 80
Killdeer Rd.. Hamden, CT 06517, (203)
288-9599. (Atari ST users group.)

NORTH AMERICAN AMSTRAD USER Sup-
PORT GROUP (NAAUSG), Sage Enterprises,
Rt. 2, Box 211, Russellville MO 65074.

AMIGA USERS GRoOUP/HUDSON VALLEY
(Amicus/H.V.), Ralph Blanchette, Box 327
Willowbrook Rd.. Clinton Corners, NY
12514, (914) 266-5606.

H/P DEesktop USErRsS GROUP, METRO
AREA, Bruce E. Baxter, IRS D:R:R:M, 1111
Constitution Ave. NW. Washington, DC
20224, (202) 566-6759.

GSBUG (GREATER SOUTH BAY PC USER
Group), PO. Box 1937, Redondo Beach,
CA 90278.

AMIGA GURU, CA-AUG, 3715 Townley Rd.,
Shaker Heights, OH 44122.

A.LLEN. (ATARI LOVERS OF ILLIANA
EQuAL To NoONE), Richard Thompson,
7609 Jarnecke Ave.. Hammond, IN 46324
(219) 932-2866.

DENVER AREA TRS-80 ASSOCIATION
(D.AT.A.), Frank Berndt, 1799-D South Lee
St.. Lakewood, CO 80226. (303) 989-6068.

CoCo CARTEL, A COLOR COMPUTER USERS
Group, Dennis Weldy, 4059 Acacia Dr.,
Columbus, GA 31904. m



PROTECTION FROM:
* BLACKOUTS
* BROWNOUTS
* INTERRUPTIONS
* SPIKES

* SURGES

* EMI/RH

See Us At: Comdex-Las Vegas
Nov. 10-14, 1986

EVALUATION PROGRAM

(30-DAY MONEY BACK GUARANTEE)

Completely automatic operation

From 1 msec to 4 msec switching time

Audible and visual status indicators

Order - ship same day

Toll Free ordering
® Full one year warranty

MINVTE 'MAN 250

250 WATT (120V)
STEPPED SQUAREWAVE

535900

Suggested Retail
U.L. and C.S.A. Approved

MINVTE%"MAN 300

300 WATT (120V)
SYNCHRONIZED SINEWAVE

$549°

Suggested Retail

MINVYTE."MAN 500

500 WATT (120V)
SYNC. STEPPED SQUAREWAVE

5699

Suggested Retail

MINVTE4 MAN 1000

1000 WATT (120V)
SYNCHRONIZED SINEWAVE

$1 3999

Suggested Retail

U.L. and C.S.A. Approved

11425 Mathis St.

Suite 404

Dallas, Texas 75234

Inquiry 247

230 V Units Also Available

PARA SYSTEMS, INC.

Telephone:
(214) 869-1688

1-800- 238 7272
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A'SK BYTE

Conducted by Steve Ciarcia

ENCODING A KEYBOARD
Dear Steve,

Can you tell me how to encode an unen-
coded keyboard? I have a surplus key-
board from a Coleco Adam that I would
like to use in building the Term-Mite smart
terminal (jJanuary and February 1984
BYTE). I needto know howto produce the
parallel data needed by the ‘lerm-Mite
board from the keyboard matrix. | have
the pin-out diagram that shows which in-
tersection corresponds to which key. Is
there a chip that performs the encoding
automatically, or do I have to work out my
own logic?

MARK T. JOHNS
Naperville, IL

There are a number of ways to encode
an unencoded keyboard. All of the
methods generally rely on a scanning
technique so that when a keypress is
generated, the circuitry senses this and
reports the address of the key. Usually,
debouncing of the switches is done to im-
prove the reliability of the encoding.

A chip that is readily available and
"does itall” is the KR-3600-Std (also an
AY-5-3600) and is intended for a 90-key
keyboard, something like the keyboard
you mentioned. You can buy one of these
from

Jameco Electronics
1355 Shoreway Rd.
Belmont, CA 94002
(415) 592-8097

You can also purchase a data sheet
from them for this chip for 50 cents,
which I highly recommend.—Steve

ONE THING AT A TIME
Dear Steve,

Here's a software problem that gets
down to hardware constraints: Can an IBM
PC's (or PC XT compatible’s) disk drives
be used in /O interrupt mode? | have
often wished that I could run programs
concurrently with 1/O processing. Al-
though MS-DOS does not support multi-
tasking, the PC's hardware does provide
interrupt capability and has DMA (direct
memory access) circuitry.

A simple algorithm featuring “"double-
buffered” /O would allow a program to
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use one buffer while the disk driver soft-
ware is filling or emptying the other. The
completion of the two processes could be
synchronized and the role of the two buf-
fers could be switched so that I/O would
take place continuously. Are there any disk
drivers available for the PC that start an
1/O operation, return control to the call-
ing program immediately, and then signal
completion at a later time?

GREG DENTON

San Jose, CA

It is possible for you to run the disk
drives using DMA and interrupts, but
you'll gain no practical advantage. The
reason, as you have already stated, is that
DOS does not support multitasking. The
implications of this are more restrictive
than you imagine. Let's suppose you add
overlapped 1/0O without changing any-
thing else.

Consider what happens if a program
writes two buffers of data to disk. It issues
a write request for the first buffer, DOS
starts the I/O operation, and control
returns to the program while the data is
being transferred. The program issues
the second write request, DOS puts the
new request into a queue because the
first one isn't done yet, and control
returns to the program again.

Now, if a glitch occurs, the data in the
first transfer is corrupted. DOS knows
that there has been an error, but how
does it signal the program that all is not
well? The two write requests were issued
in the past, and the program is off and
running something else.

Of course, if you write the program and
the disk driver together you could make
it work the way you want, but then your
system isn't MS-DOS-compatible. The
Fastback hard disk backup program
works this way. Its authors wrote a special
device driver for the floppy drive that
bypasses DOS and uses DMA data trans-
fers with interrupts to stream data onto
the floppy. The resulting disks can't be
read by DOS, but the program is the
fastest disk backup utility around.

Oddly enough, the device driver pro-
gram format used by PC-DOS and MS-
DOS has two entry points called
STRATEGY and INTERRUPT, which are

obviously designed for use in a multitask-
ing interrupt-driven system similar to the
one wed both like to have. The currect
versions of DOS fake a device interrupt
and enforce the single-threaded method
of handling devices, but at least there's
hope.—Steve

DISABLING AUTO-REPEAT
Dear Steve,

| want to disable the automatic-repeat
feature of the keyboard on an Apple lle.
My objective is to make the machine
easierto use for people with poor manual
dexterity (cerebral palsy). The lie was rec-
ommended because of its expansion slots
that allow for special peripherals.

I asked a local Apple repair department
how to disable the auto-repeat feature,
and the responses [ got included "It can't
be done” and "It can only be done by
changing a ROM, but we don't know how
you could get the right ROM.”

| looked at the Sams Computerfacts
schematics and troubleshooting informa-
tion for the Ile and it appears that
capacitor C70 and resistor R32 are in-
volved in the auto-repeat function. It looks
like C70 charges or discharges through
R32 and thus generates a time delay that
is used by the decoder chip El4. I don't
have enough information to know exact-
ly what to do; a technician at an Apple
dealer suggested removing C70, but my
theory is that putting a resistor in parallel
with C70 would be better.

(continued)

IN ASK BYTE. Steve Ciarcia answers questions on 1
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
clo Steve Ciarcia
PO. Box 582
Glastonbury, CT 06033
Due to the high volume of inquiries, personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned.
Be sure to include “Ask BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Eric Albert, Bill Curlew, Ken
Davidson, Jeannette Dojan, Jon Elson, Roger James,
Frank Kuechmann, Dave Lundberg, Edward Nisley,
Dick Sawyer. Andy Siska, and Robert Stek.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.



MICROSOFT LANGUAGES NEWSLETTER Vol. 1, No. 11
News about the Microsoft Languagé Family

Compiling Efficiently with Microsoft® QuickBASIC

Microsoft QuickBASIC Version 2.0 offers you a wide range of choices when you compile. You can compile programs
directly into memory, or create executable programs on disk depending on your needs. To get the most out of the
compiYer, you should know the various size/speed tradeoffs associated with each compile option.

In-memory compilation places an executable file directly into memory from the Microsoft QuickBASIC programming
environment. This is the easiest way to compile and run Microsoft QuickBASIC programs during program development.
The advantage of this method is that it allows you to compile and run without leaving Microsoft QuickBASIC.
However, the program can only be executed from inside the Microsoft QuickBASIC programming environment.

You can also use Microsoft QuickBASIC to create an executable file on disk that can be run without entering the pro-
gramming environment. There are two different kinds of stand-alone executables: programs that include the run-time
environment in the .EXE file and programs that require the presence of the run-time module BRUN20.EXE when run.

The .OBJ(BCOM.LIB) or /o option creates an object file that when linked to the BCOM20.LIB library becomes a
program that runs without the presence of the run-time module BRUN20. EXE. Programs linked with the BCOM20.LIB
are larger, but execute much faster than programs that require the run-time module. Besides execution speed, the
advantages of this method are that the program does not require an additional file to run and the program can be
conveniently copied to other disks.

The .OBJ(BRUN. LIB) option creates an object file that when linked to the BRUNZ20.LIB library requires the
presence of the run-time module BRUN20. EXE to execute. Programs linked with BRUN20.LIB are smaller, but run
slower than programs linked with BCOM20.LIB. The speed degradation results from the fact that BRUN20.LIB
uses software interrupts to call the run-time routines, whereas BCOM20. LIB uses direct calls. The Speed or /q option
explained below can minimize this difference. Depending on your size and speed requirements, you should probably
link with BCOM20.LIB if you are distributing only one program, or if the user might copy the program to another
disk without also copying the run-time module. If your application chains programs, or your distribution will include
several programs, you should link with BRUN20.LIB and distribute BRUN20. EXE with your programs. There are no
licensing requirements and no fee for distributing the BRUN20. EXE run-time module.

The .EXE option creates an executable program on the disk. This program requires the presence of BRUN20.EXE
to execute.

The Debug or /d option should be used in debugging your program during development. It generates larger and
slower code by including debugging and error handling code in the executable program that checks for arithmetic
overflow/underflow, array bounds and the existence of GOSUBs with each RETURN statement. When the program is
completely debugged and ready for distribution, you will want to compile the program without this option to maximize
speed and minimize size.

You must use the On Error or /e option in programs that contain ON ERROR GOTO and RESUME linenumber
statements. This option creates a larger program (by building a table of entries for each line number). Use the Resume
Next or /x option in programs that contain RESUME, RESUME NEXT, and RESUME O statements. Compilation takes
longer and results in larger object files than the On Error or /e option because it increases the table of line number entries.

The Checking Between Statements (/v) and Event Trapping (/w) options enable event trapping for communications,
lightpen, joystick, timer and function keys. Both of these options increase code size and slow execution. The Event
Trapping (/w) option checks between lines for the occurrence of an event and takes less space and execution time than /v.

The Speed or /q option optimizes the programs compiled using BRUN20.LIB to be nearly as fast as programs com-
piled using BCOM20. LIB, but results in a larger executable because every call has two bytes more overhead. If you do
not specify this option, the program will be as small as possible but the execution speed is slower than if you specified
/q. The size and speed effects of this option depend on the number of repeated statements in loops you use in your
program.

If you are compiling in memory and you are getting “Out of Memory” errors, you may want to use the Minimize String
Data or /s option. This option writes quoted strings to the .OB] file instead of the symbol table. This allows you to compile
a large, string-intensive program without getting “Out of Memory”errors when compiling in memory, but it increases
the size of the OB] file. De-selecting the Debug option may also solve out of memory problems in large programs.

For more information on the products and features [ et DOS Versione:
discussed in the Newsletter, X s
write to: Microsoft Languages Newsletter M}crosoft C Compiler 4.00
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Microsoft COBOL 2.10
Or phone: Microsoft FORTRAN 3.31
(800) 426-9400. In Washington State and Alaska, Microsoft Macro Assembler 400
call (206) 882-8088. In Canada, call (416) 673-7638. N e Al 331
Microsoft is a registered trademark of Microsoft Corporation. MicrOSOft QUICkBASIC 200

Look for the Microsoft Languages Newsletter every month in this publication.



ASK BYTE

| would greatly appreciate any assis-

tance you could give us in solving this

problem; I'm sure that many handicapped

users of the lle would be interested in a
solution to “unwanted auto-repeat.”

THOMAS K. JOHNSON

Crystal Lake, IL

Capacitor C70 and resistor R32 in the
Apple lie keyboard circuit are part of the
oscillator that causes the decoder IC to
scan the keyboard. They have nothing to
do with the keyboard auto-repeat func-
tion. Altering the values of either will do
nothing but damage, and if you remove
either, the keyboard encoder will cease
functioning.

The auto-repeat feature of the Apple
lle is located in a custom IC called the
“IOU” chip on the motherboard. You
would have to replace this chip in order
to disable the function, but there is
nothing available to replace it with. Con-
sequently, there is no reasonable way to
disable this feature.—Steve

COMPAQ RESET SWITCH
Dear Steve,
| am interested in adding a reset switch

to my Compaq Portable. | would appre-
ciate it if you could show me a schematic
of such a circuit. Such a switch would
prove invaluable, especially when debug-
ging assembly language programs that in-
variably freeze up the computer. I under-
stand that grounding the microprocessor’s
RESET pin does not result in a complete
reset.

RiCK RETTER

Danbury, CT

There is more to resetting a computer
than grounding the RESET pin on the
CPU chip. If you want to find out where
your code is hanging, you need to do
something more sophisticated.

Grounding the RESET pin on the CPU
will initiate the memory test routine—
thus erasing the code you are trying to
debug—and then go about the process
of restarting DOS. This will probably get
the computer back up and running, since
most of the resetting of the hardware is
done by ROM code. It would be nicer if
you could get into a debugger program
while the system is hung.

Unfortunately, the 8088 does not have
many features to protect the monitor,

debugging facilities, and interrupt vectors
from damage done by a runaway pro-
gram. So, if these areas are damaged, a
reset through a software vector to a
debugger would be useless anyway.
There are several reset cards on the
market, but I cannot say with confidence
that any particular one will work on the
Compagq (although they all should). Still,
the problem of code damage may make
these cards less than perfect.

To reset the CPU, you need to follow
the signal back from the CPU RESET pin
(pin 21) to the device that drives it. It will
have an RC timing circuit attached that
applies a proper RESET signal level for
a time after the power comes on.
Grounding this circuit with a push-button
switch will reset the processor; but, as |
have said, you will lose all history of what
went wrong.—Steve

READING CATALOG INTO ARRAY
Dear Steve,

I would like to be able to read the con-
tents of a DOS 3.3 disk catalog into an ar-
ray, so that the name of every text file (file
type "T") on the disk is loaded into its own

(continued)

Application Program

XVIEW 86

Profiles DOS application software and solves

Unmodified
DOS Application

™

X-VIEW 86

™

DOS Debug

4

Dynamic Execution
Information

XVIEW 86 profiles the
execution of DOS software,
and displays information
needed to improve program
performance, identify
compatibility issues, and
pinpoint conversion
problems.
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problems Debug can’t touch.

X-VIEW 86 is a DOS software X-ray
machine.

X-VIEW 86 monitors internal software oper-
ations during execution to help you debug,
test, port, or convert programs. X-VIEW 86
adds new features to Debug to profile either
your own applications software or top-
sellers like 1-2-3.2 You get fast, reliable
results.

Real solutions to technical challenges.

Save hours of time-consuming, tedious

work using data from X-VIEW 86’s built-in

reports that identify:

m Execution hotspots m 1/O port references

m Segment usage m Interrupt calls

= Memory map m Instruction set
references usage

Report information is displayed on screen.
And new breakpoint commands added to
Debug stop a program on:

= [/O port references m Memory data

m Interrupt calls references

Hardware and software requirements.
X-VIEW 86 runs on the IBM PC and compat-
ibles with DOS Debug 2.x or 3.x. Even if you
use a different debugger, X-VIEW 86 turns
Debug into your program profiler. And it's
not copy protected.

Priced at an affordable $59.95.

Get a whole new outlook on your work with
X-VIEW 86. We've made it easy: Order
today by calling 1-800-227-0900; in Califor-
nia, 800-772-2531; or outside the U.S., call
415-549-6625. We accept Visa, MC, and
AmEx cards. Or order by writing to:
Osborne/McGraw-Hill, Software Dept., 2600
Tenth St., Berkeley, CA 94710. X-VIEW 86 is
just $59.95 plus sales tax and $3.00 ship-
ping ($9.00 outside the U.S.). Be sure to
include credit card number and expiration
date with mail orders. Orders paid by check
are subject to delay.

i
l*nf'
OsborneMcGraw-Hill

2600 Tenth Street. Berkeley, Califorria 94710

X VIEW 95 |s a trademark of McGraw-Hill, Inc.; 1BM is a registered
12-3 is aregi

o' Lotus D C

Inquiry 200



POWER

The Power to Run Z-80 software on a PC!

Never before has it been easier, or more affordable to
aad the power of Z-80 compatability. Plug this half size
card in your PC, XT, AT or compatible and within min-
utes you will be running the most powerful CPIM soft-
ware available including the most popular
assemblers, compilers, word
processors, spreadsheets, etc.
Included with each Z-80 card is
our incredible RUN/CPM™ emula-
tion software which will allow your PC
to emulate 100 of popular CP/IM com:-
puters,such as "Kaypro,” "Osborne,” "“"Mor-
row.” Etc. Your CP/IM programs will run up to
300% faster, with full color, and you can run
them from your PC’s hard disk or “"RAM" disk, and
run MS-DOS background programs such as Borland's
"Sidekick” on top of your CP/M programs. RUN/CPM™'s
amazing disk emulation feature will actually allow your
PC’ floppy drives to Directly READ, WRITE and FORMAT
ovsr 16% di;ferenf CP/I\b/IldiskTshoflg?jx'In(g: /)D/IC\)/IU H}e utmost
in data disk compatability. The /! software .
and Z-80 Co-processor are the perfect solution 2-80 Co-processor $199.95
to bringing the power of the Z-80 to the PC. Up.
Call today and order the most affordable ; ) )
7-80 Co-Processor ever! ' : .Quiksave™is the solu-
3 tion to all of your hard
RUN/CPM"" V20 /30 Emulator disk back up needs.
RUN/CPM™ is also available for Quiksaves incredible speed
the popular A\IECT,‘h V-20 micro- will allow you to back up 10
processor chip. This version . megabytes of data in only 10
supports the 8080 instruc- COMPATA BIL l TY minutes! Because Quiksave backs
tion set and runs on PC’s z up data on to standard floppy disk-
and XTs. Order now ‘ ettes, there is no need for an expensive
atonly $99.95 soft- Run INTEL®?ona PC tape drive system. Best of all, Quiksave
ware only, or comes with 20 “Free” preformatted floppy
$12495/nclud- ’ e, disks,” so you can start backing up your valu-
ingan8mhz ' l‘m’ ” able hard disk data immediately. Don't risk costly
V-20, /S AR/ data loss, order Quiksave™ today and rest assured.

. *Enough disks to backup 10 Megabytes of data on most systems.
e QUIKSAVE
onr $99.95

Backup 10 Megabytes
Transform an IBM PC, XT, AT, or compatible into an SP E E D in 10 Minutes =

“Intel” Micro Development System, capable of

running 8 bit ISISl, and 16 bit ISISIl (UDI) soft-

ware while remaining 100% MS-DOS com-

patible. MICRUN 80, our 8 bit ISIS-II

Interface is priced at $495 and includes

the above pictured Z-80 card plus all

necessary software for running 8 g
bit Intel soffware on PC’s and SaltioQdegkiformone

ATs. MICRUN 86, our 16 bit information. ) o2
Interface is $450 and does All products come witha'30 Day

not require hardware, Money Back Guarantee.
MICRUN 80 and

MICRUN 86 are the
s e 1-800-637-7226
compatability S
onapC. MICRO INTERFACES
6824 N.W. 169th Streef
Miami, Florida 33015

' (305) 823-8088
Telex 5106004680 MICRO INTER CO.

Inquiry 210 for INTEL on PCs. Inquiry 211 for RUN/CPM.

RUN/CPM s a registered trademark of Micro Inferfaces Corporation; Sidekick is aregistered frademark of Borlond infernational; Kaypro is a registered frademark of the
Kaypro Corporation. Infelis a registered frademark of the Infel Corporation, CF/M is a registered frodemark of Digifol Research,; 2-80 is a registered frademark of Zilog
Corp.; Quiksave.ls o registered Irodemark of Microinterface Corp. !




NOW POWERFUL
WITHOUT POWE

A typical DBMS user's screen, after the
497th line of code.

ith most database
management soft-
ware for the IBM
PC familyandcom-
patibles, you're quickly confronted
with a painful reality: the only way
to make your package live up to
its promise is to learn its program-
ming language. Which can take
months. Then you have to write
the code, line after frustrating line.

But now, there's R:BASE™
System V. And for the first time,
you can quickly create programs
that automate your most impor-
tant data management tasks.
Without programming.

Of course, with R:BASE
System V, you can enter, query,
and report on data in a non-
automated, ad hoc fashion. With-
out programming. And there’s a
high-level procedural language for
Erogrammers. But that's just the

eginning.

R:BASE SYSTEM V..
IT GIVES
NON-PROGRAMMERS

POWERFUL PROGRAMS.

With the EXPRESS System
in R:BASE System V, you can
access powerful features, without
programming, that other data
management software can't touch.

With Definition EXPRESS,

| SELECT ALUPROM calirpt SORTED BY calldate WHERE, .. |

—Choose an operator to combine conditions-Choose (Done) when done-
AND OR AHND NOT OR HNOT (Done)

Column Operator | Value

district: EQ Boston
OR district EQ Hew York
AND calidate (<18

AND comment | contains

March 12, 1985
American Baking Company

An R:BASE System V Prompt-By-Example
(PBE) screen. With PBE's query capabil-
ities, you can retrieve just the information
you need. Without programming.

you can build a database structure
with advanced features like com-
puted columns, and searchable note
fields. VIEWS that combine up to
five tables in a single, powerful
table. Data validation rules that
check incoming data for errors.
All without programming.

Then you can use Forms
EXPRESS to create customized
dataentry forms. The forms you
create can load data into five
different tables, linked in One-To-
Many relationships. You can also
include scrolling regions, custom
borders, and custom colors, all
without programming.

And with Reports EXPRESS,
you can design reports exactly the
way you want. And see what
they'll look like, right on the
screen. To see how complex your
reports can be, take a close look
at the example at the end of
this page.

Finally, you can tie it all to-
gether with Application EXPRESS.
First, you design your own multi-
level system of menus. Your first
menu level might look like this:

Aunt Betty's Sales Reporting System

(1) Enter Sales Data

(2) Edit Sales Data

(3) Print Daily Sales Report
(4) File Processing

(S)Exit

For each menu choice, you assign
an action. For example, to define

Aunt Betty’s Baked Goods

Transaction date: 6/25/86
Trans ction pumber:4609
Customer number: 666

Date: 6/25/86

Name: Speedy Shopper.inc.
Address: 4092 Industrial Way
City, State, 2ip: Dryden, New York 15055
Phone: 800-555-0661

Stock#  Brand Qty. Price  Extended Price|
207 Bake-A.Batch Cookies 93 200 186.00
508 Peanut Butter Crunch 100 2.50 25000
619 Double Rich Brownies 150 4.95 74250

A data entry screen designed without
programming, using Forms EXPRESS.

menu choice #3, choose the action
“PRINT? select the report you
just created in Reports EXPRESS,
and specify the appropriate data
sorting and selection criteria.
Then Application EXPRESS auto-
matically writes the program code.
Which means you've just
created a very sophisticated pro-
gram to deliver the full power of
your DBMS. And you've done it all
without learning how to program.
From this point on, every time you
want to run a report, all you do is
choose item #3. With one simple
keystroke, you've got it.

R:BASE SYSTEM V.
IT GIVES
PROGRAMMERS A
POWERFUL
ENVIRONMENT.

If you're an experienced pro-
grammer, you can use R:BASE
System V to tackle the most
demanding applications. You can
use Application EXPRESS to
create prototypes faster than with
any other microcomputer-
based DBMS.

There's a high-level proce-
dural language, and a full set of
relational operators that can lever-
age up to 80 tables, all of which
can be open at once. While you're
racing along, a data dictionary



DBMS PROGRAMS
REUL DBMS PAIN

keeps track of the action.
Automatically.

For demanding analyses,
there’s a set of 70 math, statistical,
financial, scientific, and string
manipulation functions. You also
get more capacity for your data.
Comprehensive menu-driven
import/export capabilities. Super-
ior relational power. And much,
much more.

THE MOST POWERFUL
DBMS FOR ONE USER
OR A WHOLE
NETWORK— ALL IN
ONE PACKAGE.

In addition to its standalone
personal computing power,
R:BASE System V has all the fea-
tures you need to share data on a
local area network (LAN) built
right in. When you're ready to
network—now or later—this is
the only DBMS package you'll
ever need. And no matter how
many users youadd, you'll never
have any growing pains. Because

an unlimited number of users,
attached to a LAN, can access

R:BASE System V.

SEE FOR YOURSELF-:
$15.95.

We're confident you'll find
R:BASE System V the shortest
distance to your data management
solution. Visit your computer
dealer for a trial run. Or, if you
prefer, we'll send you a Trial Pack

Page; |

' ] Date: Tuesd
9 sday,
é5 . Time, 45308 June 24, 1986 SW tal
kp 10 45 54114_ '/_ AL
1 Spe,
Prutn o
W&Lb{(_ Aunt Betyy s Baked Geods, Inc
Ca!lfornfu Divisjon st
Dml)} Sales Repg r(
-orJune 23, 9,
gg'y | oo Confidengiy| Inforn?a?(ion
(up _IDW 2 Southern Californiy
) gt)“m 3 Cracker Producs o e
Padaidy 4 Wheat Crisps
Rye Crackers
Rt 97.5,
] otal Cracker Product Sales 235‘23:?:1212
we%( ?oods Prodycts ——
ake-A-Batch Coop; .
geunur Butter Crunkcl;:s
Dgﬁ?‘?u[ e € 25.006.23
e Rich Brownies 24550
= 19.446.90
weet Goods Product Sales e
e 7 166,7
. al Sales, Southern Californiy -
orthern Californj, ?Auh l o
‘Cracker Prod| - .
ucts ”10“%
heat Crispg im WMWM

Rye Crackers
Tota) Cracker Prodyct
Sweet Goods Products
[I’;dAke-A—Ba(ch Cookjes
€anut Bugrer Crunch

Soconu( Macargong
Ouble Rich Brownies

-

D 7
MWMMW W hng,

Total Sajes

Total Swee( Goods Product yje
S

’T .
//_’ otal Sajes, Northern California

57,406.25
175,223'56

232,629.81

Sales

45.146.55
47.123.80
_9.390.99
517.446.25

619,107.59

851,737,409

1.351.209.17

for only $15.95, plus shipping. It's
a fully functional, row-limited
version of R:BASE System V. Just
call 1-800-547-4000, Dept. 980.
In Oregon or outside the ULS,, call
1-503-684-3000, Dept. 980.
What if you already own
R:BASE 50002 If you bought your

A program to print this report daily,
with a one-keystroke menu pick,
was developed without program-
ming using R:BASE System V's
EXPRESS Technology. Whether
you know how to program or not,
R:BASE System V is the shortest
distance to your data management

copy before June 30, 1986, you
can trade it for the full power of
R:BASE System V. For only $99.
(Offer expiresJanuary 31, 1987.)
Just give us a call at
1-:800-248-2001. Outside the
U.S., call 1-206-885-2000.

NEW RBASE SYSTEM V

FROM MICRORIM

Trademarks/Owners: Microrim,
R:BASE/Microrim, Inc.; IBM/International
Business Machines, Inc. © 1986 Microrim, Inc.

solution.
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ASK BYTE

array entry. | have tried a number of ways
to do this, but to no avail.
DAvID FREIBRUN
Los Angeles, CA

Call-APPL.E. in Depth, Number
Three: All About DOS (A.PPL.E. Co-op,
290 SW 43rd St., Renton, WA 98055) con-
tains a program that will read a disk
catalog into an Applesoft array. Using it
as a starting point, you should be able
to create the program you want.—Steve

CIRCUIT CELLAR
FEEDBACK

VOICE RECOGNITION TECHNOLOGY
IN DENTAL RESEARCH
Dear Steve,

I am the director of a clinical research
group in Boston. Our work includes the
testing of diagnostic methods for early
signs of periodontal (gum) disease. Al

USRobotics’ COURIER 2400™
...The most dependable
at2400- or 1200-bps

ou get 2400/1200/300-bps
data communications and
every first-class feature you'd
expect in an auto-dial, auto-
answer modem...at a surprisingly
affordable price.

But a modem at any price is only
as good as its performance...And
that's where Courier 2400 really shines.
Don’t take our word for it. Ask any of
the nearly 2,000 electronic bulletin
board system operators who have
chosen the Courier 2400 for one of
the most demanding modem applica-
tions imaginable.

Listen to the unanimous chorus of
praise for the Courier 2400 from tough
reviewers at more than a dozen highly
respected computer magazines.

Consider Courier 2400's perform-
ance record—less than one percent
of all Courier 2400s sold have been
returned for service, a record we chal-
lenge the industry to match. And we
back up our confidence in Courier 2400

58 BYTE ¢« NOVEMBER 1986

with a full two-year parts and service
warranty.

Quality, performance, value—your
modem should be this good. ltis, if
it's the Courier 2400 from USRobotics.

[k Robotics

The Intelligent Choice in Data Communications

8100 McCormick Blvd., Skokie, lllinois 60076
Phone toll free 1 (800) DIAL USR
In llinois (312) 882-5001

I Tolearn more, send for our
FREE booklet: *'24 Questions
and Answers on 2400-BPS
Modems!’

NAME

ADDRESS

CITY

STATE ZIP

COMPANY

TITLE

PHONE ( )

PERSONAL USE [ BUSINESS USE O

Inquiry 356 for End-Users.
Inquiry 357 for DEALERS ONLY.

though several methods being tested can
be interfaced to a computer (e.g. tempera-
ture, tooth mobility, and periodontal
pocket depth), inevitably we are faced with
the need to compare results with older,
subjective rating schemes. Thus, voice
recognition becomes a technology worth
considering.

My principal concern is the expected er-
ror rate of this methodology. Although the
vocabulary requirements are small, our
current methods achieve error rates on
the order of I in 1000 or better and we
would not consider 1 in 100 acceptable.
I don't know the expected error rate of
current voice recognition technology.

The problem | am describing is general
for clinical research. Classically, a second
individual is employed to write verbal in-
formation (usually numbers) on a piece of
paper, so the design of a total computer
interface environment creates the poten-
tial for single-clinician diagnosis, thereby
multiplying productivity.

| would appreciate your thoughts on the
practicality of conducting clinical ex-
periments using voice recognition and if
you think it practical, could you recom-
mend specific hardware and software to
accomplish this task.

J. MAX GoopsoN, DD.S., PH.D.
Department of Pharmacology
Forsyth Dental Center

Boston, MA

While voice recognition is indeed a
viable method of accomplishing your
needs for data collection. the level of ac-
curacy you're looking for is dependent
on a number of factors both inside and
outside the system you choose to do the
recognition.

Hobby-style boards typically achieve
successful recognition rates in the 95 to
99 percent range at best with vocabular-
ies of 30 to 60 words. Room noise is a
factor, as are variations in voice. Usually,
a system is “trained” to recognize a
specific individual, so that every time a
new researcher uses it, retraining is re-
quired for full recognition.

To achieve the error rates you indicate,
even with the low vocabulary, would re-
quire a relatively expensive system. On
the other hand, I can think of other ways
to accomplish the same thing with no er-
rors associated with the data collection
process and no writing involved.

The suggestion | have is to use a sim-
ple, reduced keyboard that has one key
for each of the possible responses.
Prompting could easily be done using
voice synthesis with the clinician in-
dicating his or her answer by pushing the

(continued)



IBM AT Compatible

Features:

— 512K RAM expands to TMB
— 33% faster than IBM AT

— 1.2MB floppy drive

— 8/6 MHZ CPU 80286-8

— USA BIOS fully compatible
— Clock/calendar w/battery
— Hard disk/floppy controller
— AT style Keyboard

— 195 watt power supply

— 48 hour burn in

— Full documentation

— Includes setup software

— One year limited warranty

Hard Disks

Let PC INNOVATIONS provide, Install,
and test the proper Hard Drive for your AT

$1125*

MADE IN (drive only)
U.S.A. SEAGATE 225 65MS $310
SEAGATE 4026 39MS $549
SEAGATE 4038 39MS $595
SEAGATE 4051 39MS $699
TOSHIBA 70MB 23MS  $1395

10MHz Zero Walt State
S/ Rating 11.7

$1495

* Monitor not Included

EVEREX EGA
GRAPHIC CARD

NEC MULTISYNC

EVEREX TAPE BACKUP

The best tape backup |
money can buy

SYSTEMS

INTERNAL EXTERNAL
20MB $589 8639
— 16 colors 640 x 350 res. 60MB 8759 8829

— 256K vid r ; 100MB — 8
— Parallel sgr:nemo ! $249 : ;)%Ax :(?OA CGAmonitor $569 Complete subsystem w/software =
TRY PC INNOVATIONS PERIPHERAL CARDS FCC CLASS ‘B’ APPROVED
1/0 for AT THE EDGE HERCULES AT MEMORY CARD | MULTIFUNCTION
COMPATIBLE CARD FOR AT

$7.

— Colordisplay . . — Up to 3MB
*XT Verslon avallable — Hercules mono _'\Sggﬁﬁgso::gfag\:: — Up to 3MB — Serilal port .
— Half slot — 132 column — Printer port — No piggy back — Optional 2nd serial port
— Parallel port — Printer port — Optional serial port | — Split memory — Parallel port
— Serial port — Software — Runs Lotus 123 — Uses 64K or 256K chips | — Game adaptor
— Optional 2nd serial — Lotus 123 graphiics graphics — Software — Software

$215

$99

$175

HAYES 1200B MODEM

PC INNOVATIONS SPECIAL OFFERS

With SmartCom Il EPSON FX 286 $539
$349 EPSON FX 85 $379
TEAC floppy disk 360K $89 1.2MB $119 EPSON LQ 800 $379
Toshiba floppy disk 360K$951.2MB $125 EPSON LQ 1000 $739
2400 BAUD CALL | Floppydisk controlier $40 Toshiba P321 printer $525
EVERCOM 1200 BAUD $ 128 | Multifunction floppy disk controller $95 | Toshiba P341 printer $757
U.S. Robotics: XT 150 watt power supply $75 | Leading Mfg. 13" RGB display $259
2400 Internal $389 | AT 192wattpower supply $109 | MS400AT 4 port serial card $115
2400 External $389 | Memory chips, Eproms, 8087.80287 CALL MS400 XT 4 port serial card $110
: % <
X PC INNOVATIONS *“¢
AVFAY <o &
\\0‘500\\’}0 10 Hughes Street, Suite A-200 - Irvine, CA 92718 ‘90280‘90/)
ESTABLISHED SINCE 198 e ’
e\ o 631 S. Main Street - Plymouth, Mi 48170 e
s IBM. 1BM AT, Hayes, 714) 768-8130 C"o'v)
Hf"i‘;'es_ afe ”ademﬂ”‘s ( ) - VISA & MasterCard Welcome @6\
PO VLS D (313) 451-0664 <

Prices subject to change

Our trained sales and technical staffis ready to serve you.

Inquiry 74
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NOW, REALGADD FOR
ATARI ST JUST$49.95

If you’re a contractor, plumber,
electrician or building manager,
use FirstCADD™ to do floor plans,
elevations and alterations. With
FirstCADD™ you can change your
mind without having to start a
whole new drawing—from scratch.

FirstCADD™ is ideal for the
architect or interior designer, store
owner, developer, graphic designer,

yaes:
A

=

2

4
.
i~
v
5z 3
] engineer, draftsperson.
é pad S ) 7 { Anytime you have to draw
g with precision. Any time you have
4 to combine drawing with words,

FirstCADD™ can help you do it
quicker, cleaner and a lot easier.

c !
(

e
A~

FirstCADD™, %w For

Atari 520ST & 1040ST, and
IBM PC & Compatibles

/[

If you draw, design, draft or
doodle use FirstCADD™ to do
it faster and do it better.

FirstCADD™ can change the
way you do business! If any part
of your business calls for putting
pencil to paper, then FirstCADD™
is for you. For anyone who uses
a pencil ... for anything!

If you’re an executive, use First-
CADD™ to do flow charts, graphs,
presentations. We make it a snap
to combine words with
pictures.

FirstCADD™ is so easy to use
that all you do is pop in the il
diskette and you’ll be on your
way! In minutes you’ll be draw-
ing lines,circles, arcs with ease.
Plot your work on virtually any
popular dot matrix printer.

Don’t go another day without
FirstCADD™. Call our toll free
hot-line today. We’ll give you the
name of your nearest dealer or

just a couple of days.

y
Inquiry 135 for DEALERS ONLY.

have FirstCADD™ in your hands in

A full featured, 2-dimen-
sional drafting and design
package.

B Automatic line drawing

B Draw points, lines, arc, circles,
ellipses, rectangles, polygons,
Curves

B Snap-to and “‘rubber banding”

B Two-key commands

B On-screen menus

B User defined menus

B Create your own fonts

B Create libraries of frequently
used components

B Zoom

W Edit

B Measure lines, angles, areas

B Drawing size limited only by
memory

From the makers of Generic
CADD 2.0™ (just $99.95) the
industry’s first completely

modular, expandable CADD
package.

oy
”“’Q\,/"

Generic



ASK BYTE

proper key on either a wired or wireless
keyboard. | demonstrated a wireless key-
board project in the July 1980 issue of
BYTE.—Steve

AUDIO-AND-VIDEO MULTIPLEXER
Dear Steve,

1 have attempted to build a simpler ver-
sion of the system you described in your

February Circuit Cellar ("Build an Audio- |

andVideo Multiplexer”). | wanted to use
my Atari's 5-volt DC discrete-output joy-
stick port to control the CD4066. I tried
to make a simplified circuit that would
allow my computer to select whether I was
allowing my VCR output or the computer
video output to be displayed on the TV
set.

I'm not sure why I had problems, but the
pictures were too snowy to use and the
VCR signal would completely block out
the computer video when the VCR was
connected as an input. | tried to provide
noise protection by using in-line capacitors
grounded to the metal box for the two
5-volt control lines, the 5-volt supply line,
and the ground line. | used your low-pass
filter on the chip input and a matching
load for the untransmitted signal to no
avail. Can you help?

HARRY MALTBY

Cypress, CA

From your description, I fear that you
have misunderstood what I tried to ac-
complish with the audio-video multi-
plexer.

The display you describe and the
associated problems indicate that you
were probably trying to use the RF chan-
nel outputs of both your computer and
VCR to feed your TV set, using the
CD4066 as a switch. First, the CD4066
does not have the bandwidth capabilities
to pass a video or audio signal without
distortion of the signal. Second, neither
the CD4066 nor the multiplexer system
could sufficiently isolate or switch RF
without severe crosstalk and signal de-
gradation.

Unfortunately, in this instance, the
easiest solution is still the "A-B switch.”
You might consider controlling a coaxial
relay with your computer. However, the
crosstalk problem could still exist, since
your TV input stage is very sensitive, and
the RF feeding from your two sources is
much stronger than a normal antenna
signal.—Steve

SB180
Dear Steve,
I read with great interest your SB180 ar-
ticle (September and October 1985). It
(continued)

2357 CONEY ISLAND AVE..

(Bet. Aves. T & U) BKLYN. NY 11223
800-VIDEO84 or 800-441-1144 or 718-627-1000

Commodore 128
$259.95
STARNX-10
$219.00

PANASONIC 1091
$206.95
IBM (268)
$1399.00

Brother HR 15XL

Brother 1509 359
" Brother HR 35 (Comrex C4) 419

Citizen 120D

Citizen MSP 10

Citizen MSP 15

Citizen MSP 20

Citizen Premier 35

Epson LX80 (Homewriter 10) 169

Epson LO80O

Epson LQ 1000

Epson FX 85

289

“PRINTER SPECIALS”

. Epson 286

IBM Proprinter
IBM Proprinter XL

| Juki 6100

NEC 3550

NEC 8850

NEC P6

NEC P7

Okidata 182
Okidata 93
Okidata 192
Okidata 193 Plus

Okidata 292 w/INTFC
Okidata 293 w/INTFC
Panasonic KXP 1091

Panasonic KXP 1092
Panasonic KXP 3131

Panasonic KXP 3151

Panasonic KXP 1592
Panasonic KXP 1595
Star NX-10

Star SG-10C

Star LV 1210

Star SG 15

Star SD 10
Star SD 15
Star SR 10
Star SR 15

Star S|

Star NB 15

Silver Reed Exp 550
Silver Reed Exp 800
Toshiba 341

Toshiba 351

Toshiba 321

53!
SR 10 SR 15 Sheetfeed
38

AT Unenhanced 2495
AT Enhanced IBM 2l 3499
' AT Enhanced IBM Y4y 3999
IBM Monitor 219
IBM PC 799
PC XT 268 1399
. PC XT Clone 359
AST Six Pack 384K 189
AST Advantage 128K 329
Hercules Color Card 139
Hercules Monochrome Card 179
Quad EGA+ 319
Video 7 EGA+
' STBEGA+
Multifunction Card
IBM Disk Drive

289
259

8087 Chip

80287 Chip

Everex EGA+

Everex Graphics Edge
Everex Edge

Everex Graphics Pacer
Joystick for IBM

e ———e,

Leading Mode! 0 256K
20r Ehz?r:ov $1199

Sales Fina! - Price and

SEAGATE
Hard Drives
20 Meg. No Controller
10 Meg. w/controller
20 Meg. w/controller
30 Meg. wi/controlier

COMPA
Portable 256K 2-360K
Compagqg Drives
Portable 256K 1-360K
1-20MB Hard
Deskpro 640K 1-360K
1-20MB Harr

APPLE

2E Enhanced w/128K

& Apple Drive
Drive
Apple Drive

PP ATAT
256K 2-360K
640K 1-360K 1-20MB

369
419

639
760

459

1499
1899
1999

929

159 |

229

1499
1899

Hayes 1200
Hayes 12008
w/Smartcom
Hayes 300
Hayes 2400
Hayes 24008
w/Smartcom
Hayes 2400B
No Smaricom
Micromodem 2E
Promethias 1200
Promethias 12208

ATARI
130 XE
65 XE
Atari 801 Printer
1050 Drive
Atari Writer+
Atari Modem 301
Comrex Printer
520 ST Color System
520 ST B & W System

Leading Edge Model D 30MB
wimonitor $1898

800-441-1144

Items reflect 4% cash or check discount. For your protection we check for stolen credit cards
m.c. visa welcome. Personal checks cause 4 week delay. Shipping & Handling charge extra.
Al without notice.

availabiiity subject to change

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

COMMOOORE
Commodore 128
1571 Drive
1670 Modem
Commodore 64
1541 Disk Drive
1802 Monitor
1902A Monitor
MSP 1000 Printer
Comrex Printer

629 Star SG10C

Cmnmodtze Amiga 256K, DOS
Mouse, a color monitor
"ﬁo«

MIRROR ™ provides:
Crosstalk XV
compatibility

Background communi-

cations
Built-in text editor
Learn-mode for

automatic script filer

generation
Transaction log

The Age of KloneWare Has Arrived

Shipping/handling

(COD orders add $3.00)

1210 E. Park Ave. « Tallahassee, FL 32301
For information call 1-904-878:8564

TLX: 6714280 KLON

International shipping/handling
Florida residents must add 5%,sales fax

Disttated i Canada by
Sataguay Software Dstrbulors:
Tefophone (416) 9231500

Distnbuted in Scanarava by
UNKC. {Norway)
Telepnone 02 38 39 10

Inquiry 304

wﬂlmh\’, in i UK by
Marnagement Data Processng 1ia.
Telephone (0225) 63493

Tisak 1o, letephone (0629) 3021

Distouted o Ausirana &y

Dello Computer Systems Pty UG,

telephone {02] 633-4055

PC Extas Py, Lia,

Telephone (02) 319:2155

MIRROR is available for the IBM PC/XT/AT ond
compatibles running MS-DOS 2.0 or higher.

AND MUCH MORE,

MIRROR"

Site Licensing Available

40-Day Maney-back Guarantee

Not Copy Protected

MIRROR ™. SuperKione. KloneWore and
Softkiane ore trademorks of SofiKlone Distributing

Corporation. Crosstalk XVl ond Microstuf are

segistered frademarks of Microstuf; Inc.
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ASK BYTE

UNLocK" Removes
Copy Protection

RUNS YOUR SOFTWARE ON ANY HARD DISK

UNlock “copying” disk allows you to
make “unprotected” DOS copies of
popular original program disks. Unpro-
tected backup copies perform per-
fectly, as do copies of these copies.
UNlock copies run on any hard disk,
including Bernoulli Boxes. No original

required in drive “A" Run on a RAM
disk simply and conveniently. Also,
copy DOS 5%" programs to 3"
diskettes. For IBM® PC, XT, AT, com-
patibles, 256K or more, DOS 2.1 or
higher. Choice of the critics!

Guaranteed to work only with programs below:

UNLOCK " ALBUM “A” PLUS

$69.95

(Plus $4 ship/handling. Foreign orders $10)

o dBASE Il & d BASE Il PLUS™
© FRAMEWORK | & I™

® CHARTMASTER™ (6.1)

® SIGNMASTER™ (s.9)

® FASTBACK™ (5.3

o HARVARD TOTAL PROJECT MGR.™ (1.10)
©® THINKTANK™ (2,0, 2.1)

® DOLLARS & SENSE™ (2.0)

® LOTUS 1-2-3™1.a-2.0)

© IBM WRITING ASSISTANT™ (1.01)

® IBM FILING ASSISTANT™ 1.0)

o IBM REPORTING ASSISTANT™ 1.9
® GRAPHWRITER™ (4.3, 4.31)

o REALIA COBOL™ (12, 2.0)

® MULTILINK ADVANCED™ 3,02, 3.03)

UNLOCK " ALBUM “B” PLUS

$69.95

(Plus $4 ship/handling. Foreign orders $10)

® SYMPHONY™ (14

o CLIPPER™

® LOTUS 1-2-3 REPORT WRITER™ (1.0)
¢ DOUBLEDOS™

© SMARTWORK™ (1.0 Rev. 8 thru 10 & 1.1)

e DISK OPTIMIZER™

© MANAGING YOUR MONEY ™(1.5,1.51,2.0)
o DATABASE MANAGER Il— THE INTEGRATOR™ (2,0, 2.02)

® MICROSOFT WORD™ (1.15, 2.0, 2.01)
® PFS: ACCESS™ (1984 Ed,)

® PFS: PLAN™ (5,

® PFS: GRAPH™ ()

® PFS: WRITE™ (1.01,¢)

® PFS: REPORT™ g, c)

® PFS; FILE™ g, ¢)

SPECIAL OFFER

“Best of UNLOCK"”
ALBUM “D” PLUS (Plus $4 ship:handling. Foreign orders $10)

$74.95

o dBASE Ill & d BASE lll PLUS™
© FRAMEWORK | & IIT™

o CLIPPER™

® FASTBACK™ (s.3)

® CHARTMASTER™ (6.9

® SIGNMASTER™ s.1)

© DOLLARS & SENSE™ (2,0)

o MICROSOFT WORD™ (1.15, 2.0, 2.01)

® LOTUS 1-2-3™ (1.a-2.0)

® SYMPHONYT (1)

e LOTUS 1-2-3 REPORT WRITER™ (1,0

¢ DOUBLEDOS™

o HARVARD TOTAL PROJECT MGR.™ (1.19)
® MANAGING YOUR MONEY™ 15, 1.51, 2.0)

©® THINKTANK™ (2,0, 2.1)

UNLOCK -FLIGHT/JET #202 $29.95
® FLIGHT SIMULATOR™ e JET™ e SCENERY DISKS (Pius $4 ship/handiing. Foreign orders $10)

. CHOICE OF THE CRITICS!

“UNlock has two particularly en-
COMPUTING JEETTF characterlpstlcs: It works,
and works simply. | was able to quickly
produce unprotected copies of Lotus 1-2-3
release 2, Symphony 1.1, Microsoft Word 2.0,
dBase Il 1.1, and Framework Il. These copies
performed flawlessly, as did copies of these
copies.” Christopher O'Malley,

PERSONAL COMPUTING, April ‘86

@ “Because copy protection can interfere
with the ability to back up a hard disk,
business-oriented users may prefer programs
like TranSec’s UNlock series.”

Winn L. Rosch, PC MAGAZINE, May 27,1986

UM.oi CK"

BYTE “UNlock 4.7 defeats the latest Pro-

lok and SuperLock type of coEy

rotection scheme. It's menu-driven and works

ine on the programs it’s supposed to work on:

Lotus 1-2-3, d Base lll, Framework, Symphony,
Paradox, and several others.”

Jerry Pournelle, BYTE, Feb. '86

Recommended by the editors of:

PERSONAL
COMPUTING

*“The Best Software Utilities For Under S100"

ORDER TODAY TOLL FREE: @

1-800-423-0772 =

IN FLORIDA: 1-305-474-7548

TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445

Trademarks are the sole property of their respective owners. UNIock (s for use only to improve the useability of legally acquired and

operated software.

seems that such a unit would be ideal for
my application. But before [ commit to this
product, it would be helpful if you could
answer the following questions:

What ZCPR3 utilities and documentation
are included as part of the $499 price?

What disk format does it use for the
3l-inch, 5%-inch, and 8-inch drives? My
application depends heavily on the use of
all three disk sizes.

You mention optional disk format con-
version programs. | am interested in the
following formats:

CP/M 8-inch IBM standard
CP/M 8-inch Heath/Magnolia
MS-DOS 5 ¥-inch 1BM PC
MS-DOS 3%-inch DG/One

Will the SBI80 work with any 3%-inch
drives, or do you have recommendations
as to drive manufacturer or model?

Does the unit include documentation of
the HD64180 chip?

Will a 280 CP/M program run “as is”
under ZCPR3 without modification?

Thanks for your help.

ALLYN ROTHMAN
Syosset, NY

I will answer your questions in the
order you pose them. First, the SBI80-
[-20includes the full set of ZCPR3 utilities
(far too numerous to list here) plus an
assembler, linker, debugger, and source
for the monitor ROM, the BIOS, ZCPR3,
and SBI80-specific utilities. The docu-
mentation includes the book ZCPR3: The
Manual, descriptions of the utilities not
covered in the book, a technical manual
for the SBI8O that has full setup details
and schematics, and finally the HD64180
data book.

The SBI80 BIOS supports six 5 %-inch
disk formats and three 8-inch formats.
(The SBI80 doesn’t know the difference
between a 3%-inch drive and a 5 Y-inch
drive, so the formats are the same for
both sizes) The software comes on
double-sided, double-density, 40-track,
“native” format disks. Other formats sup-
ported include the Kaypro 2, Osborne I,
Hitachi QC-10, Ampro SS, and the stan-
dard IBM 8-inch format.

In order to use the other formats you
mention, you need a utility called Uni-
Form. It supports over two hundred
3Ys-inch, 5 Y%-inch, and 8-inch formats and
is available from us or its authors at Micro
Solutions for $69.95.

It's impossible to say that the SBI8O
will work with any 3 Y%-inch drive. I have
used Teac 35F drives successfully. Own-
ers of the SBI80 have reported success
with other drives, but since | have only

(continued)
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TranSec dANALYST™ automatical-
ly converts any dBASE Ili program
to dBASE Il PLUS with true record
and file locking for multiuser oper-
ation. Features include syntax/
blocking analysis, tabbed file out-
put, variable cross reference lists.
Now, program with the speed, sim-
plicity and convenience of Frame-
work-type interface command
windows, pop-up menus, and
graphic analysis REPORTS menus.

Graphic Command Structures

The graphic display of nested
command structures helps in form-

ing good structured programming
techniques. The separation of com-
plex instructions, through proper
tabbing by dANALYST, provides
clarification of today's sophisticated
dBASE applications. Using dANA-
LYST you will be able to quickly
check and make sure that the pro-
grams you are writing will not mal-
function due to simple program
errors.

Save Debugging Time

Graphic reports are prepared,
along with “variable status tables”
that track all of the variables in a

Convert any

networks

program. These reports can reduce
hours of tedious debugging in ex-
tensive, sophisticated applications.

Wide Multiuser Support

Full support is provided for multi-
user Clipper™ and the network ver-
sion of the WordTech™ compiler for
true record and file locking. TranSec
dANALYST will support multiuser
operation on the following networks
when used with Clipper and the
Communications Horizons™ multi-
user library: Novell Netware™ 4.61
or Advanced, IBM® PC Network

dANALYST Makes dBASE Easier to Program, Reduces Logic Errors, Bugs

= PILE NAME:SAMPLEL
° By

° DATE: 9/1/8¢

* DEsC:

= CALLED BY:

° DATA FILES:

use cost {ndex cost
CLEAR
STORE .T. TO TEST
£0 CASE
ASE Costing ® '1°
e ey
IF \NOT. FLOCKI

E DO FILELOCK
ENDIF -
10 IF FLOCK[) .AND. UPPER(YN) = '¥°
[ peceme aic
it

[}
9
)
]
°
[3
]
[
O SET EXCLUSIVE OFF
1
2
3
4
5
6
7
q
9

),
WITH YN

14 | RELEASE v

formatted by dANALYST

of range: do you want to continue (¥ or N)7 2

15 ASE, Conthum = 2

16 WHILE TEST

17 CLEAR

18 1F TEST

19 EST

20 ACCEPT TO MYARL

21 MVAR] = VALIMVARL)

22 IF MVAR ¢= O .OR. VAR > RECNOL)
5] 7

26 ?

25 ? out.

26 WAIT TC Changing

27 —ELSE

28 STORE .F. TO TEST

2 Edit MVARL

30 wos

3 IF .NOT. RLOCKU)

2 |: 5O RECLOCK WITH YN

Y ENDIF

u IF RLOCK() .AND. UPPER(YN)='Y¥*
e T Brerare wama wrm soneniua—at

Multiuser example of record and file locking as

+ DATE: 9//86
+ DEsC:

+ CALLED BY:
+ DATA FILES:

* FILE NAME:TEST.PRG

<==100p

)
0

Q

Q

0

[

0

0

1

2

3 STORE .T. TO T
4

5t

6

7 DELETE ALL
8

9

9

1

2

3

4

s

** Blocking Ertor.

n l L—EeNDIF
2]
*** ‘Blocking Error.

use cost index cost
EST
*ee Error: LOOP statcment not within DO WHILE ...

CASE
ASE Costing = '1'

30 ¢==c==¢==¢==c=sraturn

ENDDO block.

ARY
MUARL = VAL(MUARL)
IF MVAR <= 0 .OR. NVAR > RECNO!)

16 2

17 ?

18 7' Out of range: do You want to continue I¥ or ¥17'

19 WAIT 10 Changing

20 | <==c==cxzc=nloo

n £

2 STORE .F. 70 TEST

23 Edlt MVARL

28 REPLACE Name WITH UPPER(Hame),;

Client WITH UPPERIClient]

26 7227272727 |—else

27 2

8 ? Do you want to cdlt any other entrios (Y or N)?
WAIT TO Chant

3ing

Debugging for the programmer is simple, fast with

errors clearly visible

TRANSEC

dBASE, dBASE Il and dBASE Ill are registered trademarks of Ashton-Tate

dBASE III Program to
dBASE III Plus...

...automatically, with true record and
file locking for multiuser operation
® dANALYST features syntax/blocking analysis,
tabbed file output, variable cross reference

© dANALYST gives the programmer a graphic
picture of a program structure

© dANALYST saves programmer’s time and
helps to analyze common programming errors

® dANALYST supports many multiuser

(DOS 3.1) NetBIOS™ Multi-Link™
Orchid Technology™ Alloy™ AST,™
3Com Ethernet™

dANALYSTalso supports andcan
create CLP files for Clipper, LNK
files for PLINK86,™ Tree Files, RSP
Files for dBASE runtime support,
and variable tabbing.

Automatic Documentation
Automatic Programmer docu-
mentation also can be added to
files, along with an efficient Search
Program to allow users to search for
any text string occurence in the file.

The Productivity Utility!
dANALYST is an efficient time-
saver for the IBM® PC, XT, AT and
compatibles, whether programming
in dBASE I, dBASE Ill, dBASE Il
PLUS or other supported multiuser
or network programs.

NOTCOPY PROTECTED
$74.95 =
plus 85 s’h E

ORDERTODAYTOLL FREE:
1-800-423-0772

IN FLORIDA: 1-305-474-7548

dANALYST THE dBASE PRODUCTIVITY UTILITY

TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445
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THE ATARI — # H
TEN COMMANDMENTS >

“We shall creée a computer
that will be a landmark in the

tried the Teacs, | can't make any specific
recommendations.
Any CP/M 2.2 program that makes stan-

dard CP/M calls will work unmodified on
[ " 7, .
history of computers.) 7 ] the SBIS0.—Steve
< BUILD YOUR OWN EXPANSION
Recently, a writer compared of $999. That's actually less CHASSIS
the revolutionary 1040ST™  than S1 per Kilobyte. Dear Steve,
to Henry Ford's Model T™ We think Henry Ford In light of the number of relatively in-

expensive IBM-compatible motherboards,

) power supplies, and computer cases cur-

4 cor%g:)hmerge_d. hat both th rently available, is there a way to use them

) g :ntéu:he’SN}Ogtel fl’_t erZ The ATARI [040ST is at to construct an expansion chassis for the
your computer retailer now. IBM PC?

You may be surprised to would be very proud.
learn that we were very ‘j

designed to be machines of
great power and usefulness
at a price that was affordable
to everybody.

The only difference is that
the 16-bit 1040ST uses the
most advanced technologv
in the world. And the result
is a computer that has 1024
Kbytes of memory for the
amazingly affordable price

R. L. CLINE, JR.
Littleton, CO

The motherboards that you see adver-
tised in a number of computer publica-
tions are just that—motherboards. A
motherboard contains all the circuit
traces and pads required for a working
PC when populated with the proper in-
tegrated circuits. Using a motherboard is
an expensive way to go when all you re-

© © 1986, Atari Corp. quire are expanded control, data, and
)I& ATARI ATARI, 1040ST, and ST are TM’s or reg. TM's of Atari Corp. address bUSES.

Model T is a TM of Ford Motor Company i A fe'W years ago When expanded func—
tion boards were not as integrated as to-
day, expansion slots were quickly filled.
In order to expand the system, you could

° a s ey
What is a Best Western? | s:snadoraeo it or vt

tional card slots. You would connect the
expansion box to the motherboard of the
host PC via cable that plugged into one
of the host’s card slots. With today's
integration of electronics, expansion
chassis are not as common as they used
to be.

"WoRowE | ' : - ‘ You can build one using an enclosure.

; power supply, etc., that you have seen
advertised. If you use a motherboard,
you will have to ensure that all com-
ponents are removed, since all electrical
signals will be generated by the host PC.
Then it's a simple matter of connecting
one of the expansion card connectors in
the host PC to one in the expansion
chassis on a pin-for-pin basis.—Steve R

Qver the years | have presented many dif-
ferent projects in BYTE. | know many of you
have built them and are making use of them
in many ways.

I am interested in hearing from any of you
telling me what you've done with these projects

: INDEPENDENT i fave been influenced by th
Make reservations at any Best Western, WORLDWIDE or ooy have een influenced by the

LODGING basic ideas. Write me at Circuit Cellar Feed-
see your travel agent, or call toll-free back. PO. Box 582. Glastonbury, CT 06033,

1_ 800 = 5 2 8 i, 1 234 gg; lif n’gg;;; C:;Z'ezf and fill me in on your applications. All letters

it o Qed and photographs become the property of Steve
hotels, motor inns and resorts” Ciarcia and cannot be returned.

The right place at the right price. (estern
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COMPAQ advances
personal

COMPAQ announces a major
improvement to the industry
standard, one that carries you
far beyond the limits of today's
"advanced technology'' per-
sonal computers. It's the new
COMPAQ DESKPRO 386" and
it reaches far higher levels of
speed, compatibility, perform-
ance, and expandability than have
ever been attainable in personal
computers. Dozens of separate

enhancements

have been combined

in one desktop computer to

make the COMPAQ DESKPRO 386

the mostadvanced personal com-

puter in the world. There's no per-

sonal computer more ideal for

power users, networking, and
connecting to a mainframe.

The most advanced personal

COMPAQ" is a registered trademark; and COMPAQ DESKPRO 386TM is a trademark of COMPAQ Compuler Corporalion.



advanced-technology
computers

The new high-speed, 32-bit, 16-
MHz Intel” 80386 mlcroprocessor
forms the heart of this [
breakthrough. It's the |
latest from Intel's popu-
lar family of micropro-
cessors that now power
well over nine million
industry-standard PC's.
As such, it runs all the
popular personal pro-
ductivity software you
already own two to
three times faster
than ever and now
lets you do things
never before possi-
ble on personal .
comPUterS' But pr;ecegsi)r is faslé:'”;r,rg
the Chlp is only much more powerful than
the beginning any of its predecessors.
of this story.

Each component
the very best

Performance enhancements go
far beyond the microprocessor,
however. Every component
has been optimized to
take advantage of the
increased speed and
power of the 80386.

We offer, for instance,
far greater memory
than other advanced-
technology personal
computers. Plus
more storage with

= - M ’
The COMPAQ Color Monitor works
with software designed for a wide
variety of display standards: EGA,
CGA and monochrome.

faster access. Enhanced color
graphics. A built-in interface for
your lightpen. And even a built-in
expanded memory manager that
breaks the '"640K barrier'’ of
current operating systems.

We made improvements to the
keyboard and the internal fixed
disk drive backup, and added a
host of other features, which
taken together, make this the
most advanced personal com-
puter available, and the very first
to offer a true minicomputer level
of performance in an industry-
standard desktop computer.

The winning numbers

The new COMPAQ DESKPRO
386 features advanced 32-bit
architecture that pro-
cesses twice as much
information as 16-bit |
computersin the same ‘
amount of time.

Coupled with a much i

faster 16-MHz

| processing speed,
it radically ,
improves the respon-

; siveness of spread-
| sheets, databases, and
‘ networks; the ease of
multi-tasking; and the
power of engineering
software. Because
the 80386 is compati-
ble with today’s soft-

computer in the world

ware, itis setting a clear direction
for the future. It preserves your
investment in software and train-
ing while allowing the devel-
opment of powerful business
programs, far more advanced en-
gineering software and artificial
intelligence applications.

No compromises

From the integrity of its compo-
nents, to its unquestionable com-
patibility and connectability, to
its numerous enhancements, the
COMPAQ DESKPRO 386 pushes
— . all of the
limits of

Run industry-standard software
2-3 times faster than ever.

advanced technology —with no
compromises. It's clearly the
computer of choice for today's
and tomorrow's most demanding
users. From the company that has
the highest user satisfaction rat-
ings in the industry.

It simply works better.

Lomraa
(5P 766




Why the COMPAQ
continue to be the world’s most

long after others

The 80386 microprocessor is just
one of the many ways COMPAQ
increased system performance.
For that reason, other 80386-
based personal computers
will be measured by how
well, or how poorly,
they stack up to
the COMPAQ
DESKPRO

386.

=y ¥

—— e —

The most advanced personal
> INOS!

IBM” and IBM Personal Computer-AT* are registered trademarks of International Business MachinesCorporation. Lotus®is a registered trademark of Lotus Corporation.



DESKPRO 386 will
advanced personal computer
_copy its engine

Greater stores of knowledge

The COMPAQ DESKPRO 386
provides the most storage capac-
ity and performance available in
any personal computer. High-
performance 40- and 130-

Megabyte fixed disk drives
are 50to 150 percent faster [
than those used in other J&
PC's. And they store a to-

tal of 5000 to 50,000 &g \he

more pages of data.

We also developed a
fast, economical way to
protect all that data. You
can back up and verify 40
Megabytes of data on a
single formatted cartridge
at the timesaving rate of
one Megabyte per minute.

The most memorable
personal computer

Break the 640-Kbyte memory
barrier and use up to 8 Mega-
bytes of high-speed 32-bit RAM
with the COMPAQ Expanded
Memory Manager. This software
comes standard and works with
programs that follow the Lotus™
Intel*/Microsoft® (LIM) Expanded
Memory Specification, allowing

you to build bigger

The most advanced personal computer
because it incor porates the most advances.

Storage drives
access data faster,
enhancing performance.

spreadsheets, sort larger data-
bases and run more programs.
And unlike other personal com-
puters, this feature requires no
additional software, and the
high-speed RAM uses no expan-
sion slots, leaving more for you.

Lead a much more
colorful life

<. When combined with
the COMPAQ Enhanced
Color Graphics Board,
the new COMPAQ Color
Monitor can display 16
colors at once froma 64-
color palette. And this
same board provides the
high-resolution graphics—640 X
350—that many users require.

Expanding horizons

Exceptional expandability lets
you add as many as four internal
storage devices. You can add
more RAM, too. Up to 10 Mega-
bytes of RAM can be placed

on the system board with-

out using an expansion

slot; 14 Megabytes using

only two. You can also

add our Enhanced Color
Graphics Board that has a
lightpen interface built in.
This leaves four expansion slots
compatible withindustry-standard

computer in the world

expansion boards. So you can
communicate with mainframes,
in a network, or in a multi-user
environment.

Built to higher standards,
with “more” standards

We build more into the COMPAQ
DESKPRO 386, with more care.
We have included interfaces for
printers and modems. We pro-
tected storage devices with shock
isolation systems. We improved
the keyboard to help touch typ-
ists avoid mistakes and simplify
common chores. And we offer a
full one-year warranty.

Some companies may copy one
or two features of our latest com-
puter. But it will be years before
they copy them all. That's just
one more reason why COMPAQ
Computers are recognized as best
in their classes by industry ex-
perts and users alike.

>

Use a mouse
with an expansion

board. Or a lightpen with

a built-in interface on the

COMPAQ Enhanced Color Graphics Board.

It simply works better.

____comrna
[BESTRIRID 366



COMPAQ creates
computer that

< The COMPAQ DESKPRO 386
3 \ ’ is so advanced it will replace

3 \ : many larger, more expensive
computers. Engineers and

other power users will now be
doing many things on personal
computers once thought impos-
sible or impractical. The new
COMPAQ DESKPRO 386
breaks all the barriers of
personal computing.

1’

AR B
MRV
oAl
aamaen e
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The speedand power of the
COMPAQ DESKPRO 386 make
itthe personal computer of choice for
CAD/CAE, networking, and nuulti-
tasking/multi-users.

The most advanced personal

Intel®is aregistered trademark of Intel Corporation. Microsoft® and XENIX are registered irademarksol Microsoft Corperation. AutoCADTM is atrademark of AUTODESK, inc.



the first personal

The better alternative to
the dedicated workstation

The COMPAQ DESKPRO 386
is a powerful alternative to
dedicated systems that do
one thing, like computer-
aided design, extremely
well. Now, you can match
their performance, and /
still run hundreds of
industry-standard pro-
grams as well, with a
system costing thou-
sands of dollars less.

CAD/CAE programslike AutoCAD™ enableyou to
dodetailed electronic modeling, and the speed of the
80287coprocessor provides real-time response.

A desktop minicomputer?

can handle additional users with
no loss of performance.

Faster disk drives, 32-bit architec-
ture and a large linear address
space allow software
developers to easily
modify minicomput-
er programs for use

on the COMPAQ . .
DESKPRO 386. Plus ey Runnmgseveralprogrgmg si-
you get minicomputer: Hae : multaneously, and switching
level performance TG between them, has never
with your current - been better. Its speed ar}1{d
o vast memory capacity make
ﬁ‘;fgﬁjjaf?d“c“" the COMPAQ DESKPRO 386
' ideal, especially when running

software under XENIX. System

V/286 by COMPAQ.
;

R Multi-task master

80286

The80386runs
software written for
earlier chips and
adds more power:

Net gain

, |
With the COMPAQ DESKPRO Exceptional speed and
COMPAQ DESKPRO 386 {

. memory make the
386 as your network file server or

multi-user host computer comes idealfor multi-tasking. You
Lo can run several programs |

gr?ater pI’OdUCtIVltY. Your SYStem at the same time andgwilch |

will runfaster thanever. And you between them.

computer in the world

Building bridges
to engineers

Engineers can now turn to
the COMPAQ DESKPRO 386
instead of costly minicom-
puters or mainframes.
Used with the 80287 co-
processor option, it gives
you the speed you need.
In addition, the new
COMPAQ Color Monitor
and Enhanced Color

Graphics Board offer

resolution required for
most graphics applications with
a built-in interface for those who
use a lightpen.

Artificial intelligence

The speed, memory and storage
of the COMPAQ DESKPRO 386
now make artificial intelligence
in personal computers a real pos-
sibility. Soon available, these new
Al programs promise to make
personal computing even easier
than it is now. The COMPAQ
DESKPRO 386 is an investment
in the future that pays handsome
dividends today.

It simply works better.

- comeAa
(DESRID 366




History in the making
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Very few per- ™
-1r
sonal computer el
companies have
managed to gain the
worldwide respect
and acceptance from
computer users that COMPAQ
has. That's because from the
outset, we made clear our in-
tentions—no compromises.

First and best

The COMPAQ DESKPRO 386 is
the first PC from a major manu-
facturer based on the new 80386
microprocessor. [ts power, speed,
performance, and built-in fea-
tures exceed every other per-
sonal computer you can buy.
Not surprising from a company
with a history of being first with
the best.

Alongline of firsts

COMPAQ was the first to intro-
duce a full-function portable
computer that could do more
than most desktops.

We were the first to offer desk-
tops that were faster and more
expandable than the IBM"-PC.

The first to offer an internal
fixed disk drive backup system.

The first to introduce a desktop
more powerful than the IBM PC-
AT? And the first to offer an
equally powerful, yet portable
80286-based personal computer.

It simply works better.

©1986 COMPAQ Computer Corporation, all rights reserved.

COMPAQ makes the widest line of
desktop and portable business personal
computers, each tops in its class, giving
COMPAQ the highest user
satisfaction ratings in the
industry.

---------
f

Availableonly at
Authorized COMPAQ
Computer Dealers.
Over 3000 worldwide
offer outstanding
service and support.

_For the Authorized Dealer
nearest you, call 1-800-231-0900 and

One good thing
leads to another

The COMPAQ Portable led the
company to the most successful
first year in American business
history. Each successive product
led COMPAQ to the Fortune 500
faster than any other company in
history. By refusing to compromise,
we'll keep

making

history.

ask for Operator 23. In Canada, call 416-449-8741, Operator 23.
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EXPERT SYSTEMS 85:
PROCEEDINGS

OF THE FIFTH
TECHNICAL
CONFERENCE

OF THE BRITISH
COMPUTER SOCIETY
SPECIALIST GROUP
ON EXPERT SYSTEMS
Martin Merry, ed.
Cambridge University Press
New York: 1986

334 pages, $39.50

STRUCTURE AND
INTERPRETATION OF
COMPUTER PROGRAMS
Harold Abelson

and Gerald Jay Sussman
with Julie Sussman

MIT Press

Cambridge, MA: 1985
542 pages, $34.95

SOFTWARE VALIDATION,
VERIFICATION, TESTING
AND DOCUMENTATION
(A SOURCE BOOK)
Stephen J. Andriole, ed.
Petrocelli Books
Princeton, NJ: 1986

300 pages, $49.50

EXPERT SYSTEMS 85:

PROCEEDINGS OF THE FIFTH TECHNICAL
CONFERENCE OF THE BRITISH COMPUTER
SOCIETY SPECIALIST GROUP ON EXPERT SYSTEMS
Reviewed by Paul E. Hoffman

D ozens of expert system products are available for
microcomputers, but the concepts and the tech-
nology they represent are not the most advanced avail-
able. The articles in Expert Systems 85 indicate that the cur-
rent generation of expert system shells is only a first step
in the evolution of expert systems. Apparently, current
research is rapidly advancing the usefulness of expert
systems.

ILLUSTRATED BY LINDA SCHARF

Expert Systems 85 is a col-
lection of 24 papers
presented at the British
Computer Society’s ex-
pert system conclave held
in December 1985 at the
University of Warwick in
England. The papers are
strictly academic and do
not propose to be related
to the current family of
microcomputer expert
system packages. Judging
from the range of these
papers, it is evident that
the increasing power of
expert systems will con-
tinue to diversify.

OVERVIEW

The papers in Expert Sys-
tems 85 cover many of the
major topics in expert sys-
tem research: the user in-
terface, planning systems,
uncertainty, and the def-
inition of knowledge.
While some focus on very
small areas, others deal
with large issues that also
relate to areas of com-
puter science well outside
of expert systems.

The first paper is by
Martin Merry, both the program committee chairman and
editor of this collection of proceedings. While he theorizes
on the potential of expert system research, he regards the
current state of expert systems skeptically: "The well-
known early expert systems, DENDRAL and MYCIN, date
from the late 60s and early 70s. . . . Most current applica-
tions work involves very few substantive new ideas over
these early systems.”

Merry goes onto describe three topics of expert systems
research: knowledge-based planning, new architectures for
expert systems, and qualitative reasoning. He assesses
these fields realistically, pointing out that although a great
deal of theory has been described, very little of it has been
(continued)

NOVEMBER 1986 « BYTE 65



velbigE TADL G

1ype

Artp'k Aﬂ.ap‘ q)gfens otqlly upwax‘ds compatible “x

compiles amazmgly fast and includes an@Ada ;’rogrammmg

Sugport Env1ronment to greatly enhance Rgoductlvuy In the

'APSE we have integrated the compiler with a powerful editor
and a high-level debugger. o

True to Artek’s PC heritage ,ghe compller is not copy-
protected, and the complete source code for the Ada library is
included free of charge.

We are now working on a new, validated version of Artek
Ada, expected to be available in the first half of 1987. You
will be able to trade in your compiler at full price, if you
decide to upgrade. ;

Artek Ada is ideally suited for universities and in-house
training. Our new, low price and aggressive educational and
volume discounts won’t stretch your budget.

For orders or information call toll-free 1-800-PC-ARTEK,
in New Jersey or outside the continental U.S.A. call
201-867-2900, or write to our address.

A free brochure is available on request. Qur Demo kit, including the real
compiler with a 40-line maximum program length costs $ 29.95, including
p&p anywhere in the world. The compiler costs $ 495.00. VISA, MC and
AMEX accepted. In New Jersey add 6% sales tax. Outside the U.S.A. add

$20.00. Please pay with credit card or a bank draft, payable in U.S. Dollars,
drawn on a US. bank.

Dealer and distributor inquiries welcome.

implementation of the 1983 AﬁSI Ada mllnary standard. It

CALL: 1-800- PC-ARTEK

Artek Corporation, 100 Seaview Drive, Secaucus, NJ 07094

Art el

-
Artek is a trademark of Ariek Corporation. Ada is a registered trademark
of the U.S. Government, AJPO.

Inquiry 32

BOOK REVIEWS

applied to working systems. Merry is optimistic about the
future of academic expert systems research and feels that
the current attention will help advance the field.

INTERNATIONAL RESEARCH

The remaining 23 papers deal with much more specific
issues and are often based on the applied research proj-
ects of the authors. Some are implementation discussions
of specific systems, such as a browser for a knowledge
base of ecological facts, which I'll go into shortly. Others
are attempts to define some of the key terms in knowledge
engineering, such as those found in the paper titled "Deep
Knowledge Representation Techniques.”

Expert Systems 85 is interesting in that none ofthe papers
are from Americans. In the US. we are accustomed to
reading mostly American research papers. Many of the
researchers published in Expert Systems 85 work in the UK.,
although researchers from France, Italy, Bulgaria. and
Holland also have papers in this collection.

USER INTERFACE

One of the many problems that expert system designers
face is taking in and displaying knowledge. For input, these
problems include validation that user input can be con-
sidered factual—that an input is not a conclusion based
on other facts and rules that should be used instead. To
add further complications. there are many levels of knowl-
edge. For output, an expert system must decide what the
user really wants to find out and how to convert the in-
formation in the knowledge base into a form that is best
suited to the user.

For example, “The ECO Browser.” prepared by a group
of people at the University of Edinburgh, describes the
design considerations for a system that lets users browse
through a knowledge base of ecological information. The
program has to cope with a loosely structured knowledge
base, inexperienced users, and users who don't know what
they want to get out of the system when they start using
it. The paper describes how the browser program achieves
these goals.

“What Do Users Ask?—Some Thoughts on Diagnostic
Advice” explores one of the major acknowledged weak-
nesses of current expert systems, namely the mismatch
between the user's needs and the system'’s abilities. The
author, who works for British Telecomm, defines the
methods that human experts use to suggest remedies for
any kind of problem: negotiated remedies, evaluation of
a proposed remedy, and explanation of existing remedies.
He goes on to describe how these different methods of
arriving at a goal will affect how users interact with com-
puter experts.

UNCERTAINTY

Many computer users marvel at the fact that knowledge

bases can deal with uncertain information. MYCIN can use

rules that include a relative amount of uncertainty and

come up with a result that includes the degree of con-

fidence it has in that result. However. simple values of
(continued)
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uncertainty, such as "if A and B are true, then C is 90
percent certain to be true,” are inadequate at describing
the way that most humans confront probabilistic choices.

In “Inference Under Uncertainty,” the authors explain
some of the many problems faced by expert systems when
they have to confront uncertain data. The authors point
out significant areas where human experts perform sig-
nificantly better than their computer counterparts. For ex-
ample, most experts must cope with cases where there
is inconsistent information. Human experts can take this
into account on a case-by-case basis much more easily
than expert systems are able to.

To overcome some of these problems, the authors of
“Symbolic Uncertain Inference: A Study of Possible
Modalities” formulate a mathematical notation for uncer-
tainty in expert systems. They show that there are many
types of uncertainty (such as imprecision, guesses, etc)
and that expert systems must be very careful in their
handling of uncertainty. They conclude that, "Using clas-
sical expert systems techniques and logic, we hope both
to have a better intelligence of inexact reasoning and to
build efficient mechanisms.”

APPLICATIONS
Many of the articles in Expert Systems 85 also cover future
applications of expert systems. In "An Application of
Knowledge Based Techniques to VLSI Design,” the authors
show how expert systems can be embedded in CAD soft-
ware to help designers connect parts of a VLSI chip. The
decisions that go into device interconnection are based
on avery large set of rules. Instead of forcing the person
designing part of the VLSI to test the interconnections,
an expert system can suggest connection strategies.
Other articles in this collection cover the application of
expert systems to realtime process control, hardware
troubleshooting, and office management. Some of the
more theoretical articles point out the massive difficulties
involved in implementing applied expert systems. For in-
stance, "ESCORT: The Application of Causal Knowledge
to Real-time Process Control” discuss€s an expert system
that can control part of a chemical separation process on
North Sea oil platforms. However, “"Real Time Multiple-
motive Expert Systems” cites many examples of conflicts
that real-time expert systems will encounter when they are
forced to simultaneously evaluate sensor data, formulate
plans of action, and act on those plans. The paper con-
cludes that current expert systems are not nearly flexible
enough to mimic human experts.

FORECAST
Expert Systems 85 provides a very broad view of the
academic research being done on expert systems. It is
clear from the book that the systems in use today will be
vastly improved as more effort goes into solving some of
the thorny problems relating to knowledge and represen-
tation. Merry sums up the near future by saying, “We must
be careful not to assume that mere publicity is sufficient
to solve these problems; mounting large scale projects
(continued)
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which require unsolved research questions to be answered
before they can be completed is rather unwise.”

Paul E. Hoffman (2000 Center St.. Suite 1024, Berkeley, CA
94704) consults on artificial intelligence and edits Text in Com-
puters, a new scholarly journal.

STRUCTURE AND INTERPRETATION
OF COMPUTER PROGRAMS
Reviewed by Haim Kilov

hough Structure and Interpretation of Computer Programs by

Harold Abelson and Gerald Jay Sussman with Julie
Sussman is intended as a textbook for entry-level com-
puter science at Massachusetts Institute of Technology in
Cambridge, Massachusetts, it is also recommended for
professional programmers who are really interested in
their profession.

The book is based on the idea of abstraction, success-
fully used throughout to “increase the conceptual clari-
ty.” Indeed. the titles of three of the five chapters use the
term “abstraction.” The language used is Scheme, a
modern dialect of LISP with lexical scoping. The authors
show quite a lot of programming paradigms that are lan-
guage-invariant. One can wholeheartedly agree with the
choice of paradigms, which are not just proclaimed but
actually used repeatedly. However, the authors simulta-
neously ignore both the use of the same paradigms in
traditional imperative language programming and, more
strikingly, in program correctness and related method-
ology issues as stated by Dijkstra, Hoare, Wirth, Gries,
and others. In some cases, the authors succeed in not
using the classical terminology when they present well-
established paradigms. No reference is made to program
correctness or to contributions in programming method-
ology by the authors mentioned, despite a lengthy
reference list. (Note, however, that these authors also do
not usually refer to the subculture presented in the book.)

Experienced programmers as well as readers with some
maturity will find the presentation interesting, useful, and
instructive. Although the main underlying topic of the
book—the use of abstraction in controlling complexity—
is convincingly shown throughout, the intended audience
(entry-level students) will need to have a gifted instructor
to keep pace with the chapters presented here. Most
readers could benefit from rereading some parts of the
book.

The authors use a case study approach, and the reader
is encouraged to actually use the computer with the
Scheme interpreter. Nevertheless, it is possible, though
more difficult, to follow the book without access to such
an interpreter. The authors show only a part of the story—
the means to trace a particular execution: to test a pro-
gram, to simulate its execution, or to use the interpreter
in order to convince the reader of something. This is not
enough because, remembering Dijkstra’s remark, testing
can show the presence of errors, but not their absence.

(continued)



PANASONIC PRINTERS.
THEY'RE GENERATING A LOT OF

GOOD PRINT.

The good reviews keep rolling in. And, as you
can see, the critics agree: Panasonic printers are
real winners!

But that shouldn’t come as too big of a surprlse
After all, e 17

4y vad. .iae thelr Cu .t wuuon, the
Panasonic ! Panasonic machines are well made, sturdy
printers

printers that should serve well in the vari-
ous applications for whlch they were de-
offer the gned
advanced

features and

EK—JUNE 17, 1986

ease-of-use you've come to expect from Panasonic.

So, whether your business is big, small or in-
between, you'll find a printer with features to love
every bit as much as the critics. Like—as one

with this littic prancT.

As far as I'm concerned, the KX-P1091
produces not near letter quality but rather
true letter quality in this mode. You’d real-
ly have to strain to dxsungulsh it fmm type-
writer quahty Knowine thatethe o

PC—SEPT. 17, 1985

reviewer observed—extraordinary near-letter-
quality on our dot matrix models. They also
come standard with impressive high-resolution
graphics capability. So you can add graphs,
charts, illustrations—even your company’s logo.

Not to be outdone, all our daisy wheel printers
give you sophisticated advances like boldface,
shadow and underline.

Of course, we've put just as much care into
the human side of our printers, too. You'll find

switches and buttons that let you change print sizes
and styles right on the printer rather than through
the computer. And, with our continuous, self
re-inking ribbons, you'll find yourself changing

i o atia pois ealiCE U Ui
ribbons KX-P3i31. It is : well-built product
less often. | that promises to deliver many hours of

trouble-free operation. The print quali-
When yOL,l dO, ty is clear and well-defined. The align-
our snap-in ment of characters on adjacent lines is
cartridge also excellent, a sign of a well-designed

= paper and printwheel transport system
Makes it 2 SNAP. Wi omidrmmmmmn e

Finally, just when
you thought all this would be
hard to top, there’s more: all our printers are backed
with an unprecedented two-year limited warranty.
Now that you've reviewed all of this for yourself,
call toll-free 1 (800) PIC-8086 for the name
of the dealer
nearest you.

PC PRODUCTS—APRIL, 1985

FUROTIE PRy R PRty

edy l eus ; 30.1 puands. Like all-the Pap:
as- asonics we tested at, the 1592 comes

e vearwarianty And live anlof them. 1 @  Or you can
rin- definitelyratesalook. [ write to:
Panasonic
Industrial
PRINTERS BUYERS GUIDE & HANDBOOK #3  Company,

Computer Products Division, Two Panasonic Way,

Secaucus, NJ 07094. You'll see how easily

Panasonic printers generate good print for you.
And you'll agree: THE EASIER, THE BETTER.

Panasomc

Office Automation
Inquiry 245 O/_\



ANYONE CAN BUILD
ACLONE, BUT..

MAIN CIRCUIT CARD

POWER SUPPLY
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ROM/BIOS
CHIP
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DRIVES

METAL
CHASSIS
AND COVER |\

KEYBOARD




ONLY PANASONIC
GIVESYOUA

BUSINESS PARTNER.

Everyone seems to be jumping on the bandwagon.

Today, companies that weren't there yesterday, and
may not be there tomorrow, are building computers from
easily assembled components.

The result is a sea of computer clones with little to
distinguish one from another.

THE PANASONIC DIFFERENCE—A POWERFUL
BUSINESS ALLY. Our approach to offering you a computer
was entirely different. We looked at what would work best
for you and your business.

The result is the Panasonic Business Partner
and Panasonic Business Partner 286. Two powerful
business allies, designed to answer your most demand-
ing computer requirements.

YOU CAN SEE THE DIFFERENCE
PANASONIC MAKES. With our long,
unparalleled heritage in video tech-
nology, you get high-quality, high
resolution monitors. An optional
Panasonic CGA PLUS boardis .2
switchable to let you use a color or
monochrome display for both graphics and text.
BUILT-IN FLEXIBILITY. No two businesses run exact-
ly the same way. So you can configure the Business
Partners to your own individual needs. In addition to
their built-in floppy
disk drives, you
can add a hard
disk drive, addi-
tional half-height
drives—even a
magnetic tape drive.
SPEED AND PERFORMANCE. The Business Partner
286 is built with maximum power and speed. Its 80286
processor runs at 6 MHz or 8 MHz, with the ability of
addressing up to 15Mb RAM.
=, T he Business Partner, with its 8086-2
%] processor, runs at 4.77 MHz,
and for projects that need added
_ acceleration, it will run up to
e 716 MHz.

“~ FUTURE GROWTH. Both Business Partners have
been designed to grow as your business grows. Extra
slots are built in to offer ;
you the flexibility—
now and in the future—
to add on cards for
high resolution graphics, ™
communications accessories and other perlpherals

*IBM is a registered trademark of the International Business Machines Corp

POWER TO SPARE. As your business grows, you'll
put greater demands on your
Business Partner. Don't worry,
it can handle it. With 130 watts
on the Business Partner and
220 watts on the Business
Partner 286, you'll be able to
drive additional peripherals
and expansion boards.

IMPORTANT DESIGN CONSIDERATIONS. The deluxe,
detachable keyboards on both models have been designed
for comfort and ease
of use. We've separa-
ted the cursor keys
and numeric keys o
for quick, convenient
access. Swivel monitors adjust for each operator. On the
Business Partner 286, you can lock the cabinet with a key
to help prevent tampering and prying.

SOME REASSURING LAST WORDS. You'll find the
Business Partner compatible with the IBM*
PC/XT. And the Business Partner 286,
with the PC/AT. So you'll be able to run the
most popular software. You'll also get compat-
ibility with Panasonic’s wide range of quality
peripherals, for the complete Panasonic office.

And more importantly, both Business Partners are
from Panasonic, the company firmly committed to building
a high-quality and dependable reputation in computer pro-
ducts. So both are backed with a full-year limited warranty.

~ 400 B0
S ) 5o,
Eel

For more information, and the location of the dealer
nearest you, call 1-800-PIC-8086. Or write: Panasonic
Industrial Company, Computer Products Division, Two
Panasonic Way, Secaucus, NJ 07094. And discover how
the right Business Partner can make running your business

easier. You'll see: THE EASIER, THE BETTER.

Panasomc
OA

Office’ Automation
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Little Board/186™.... $495

High Performance, Low Cost PC-DOS Engine

Boots IBM PC-DOS
(not included)

® Threetimes the COMPUTING POWER of ® Only 5.75 x 7.75 Inches, moun#
aPC directly to a 5-1/4” disk drive
® Data and File Compatible with 1BM PC, ® Power Requirement: +5VDC at 1.25A;
runs “MS-DOS generic” programs +12VDC at .05A; On board -12V 1
® 8 MHz 80186 CPU, DMA, converter
Counter/Timers, 128/512K RAM zero ® SCSI/PLUS™ multi-master I/O
wait states, 16-128K EPROM expansion bus
® Mini/Micro Floppy Controller ® Software Included:
(1-4 Drives, Single/Double Density, ® PC-DOS compatible ROM-BIOS boots
1-2 sided, 40/80 track) DOS 2.x and 3.x
® 2 RS239C Serial Ports (50 -38,400 ® Hard Disk support
baud), 1 Centronics Printer Port

OPTIONS

PROJECT BOARD/ 186" - adds 25
square inches of wire wrap
prototype area with buffered and
pre-decoded 80186 bus interface
for Little Board/ 186

EXPANSION/186™ - adds five key
options to Littie Board/ 186
® 519K RAM
® 8087 co-processor
® Battery-backed Real Time Clock
® 2 RS232/422 sync/async serial
ports
® |/O expansion bus

VIDEO RAM EMULATOR™ -allows
use of software that writes to
display controller “VIDEO RAM”

SCSI/IOP™ - permits connection of
off-the-shelf STD bus industrial /O
interfaces (analog, digital, serial,
display, power control, etc.)

DISTRIBUTORS

(03) 66 20 20, TLX 43558 UK: AMBAR
SYSTEMS LTD, 0296 35511, TLX 837427
FINLAND: SYMMETRIC OY, 358-0-585-322,
TLX 121394 FRANCE: EGAL PLUS,

(1) 4502-1800, TLX 620893 ISRAEL: ALPHA
TERMINALS, LTD., (03) 49-16-95, TLX 341667
SWEDEN: ABAKTA, (08) 54-20-20, TLX 13702
USA: CONTACT AMPRO COMPUTERS INC,.

1BM®, 18M Corp.; 80184®, intel, Corp,.

ARGENTINA: FACTORIAL, SA., 41-0018

TLX 22408 AUSTRALIA: ASP
MICROCOMPUTERS, (613) 5000628,

TLX 36587 BELGIUM: CENTRE EIECTRONIQUE
LEMPEREUR, (041) 23-45-41, TLX 42621
BRAZIL: COMPULEADER COMPUTADORES
LTDA, (41) 262-1939, TLX 416132 CANADA:
TRHM, (604) 438-9012 DENMARK: DANBIT,

COMPUTERS, INCORPORATED

67 East Evetyn Ave, ® Mountain Yiew, CA 94041 ¢ (415) 962-0230
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Correctness arguments are needed but are not mentioned
anywhere in the text. (See “Program Transformation” by
John Darlington, August 1985 BYTE)

The range of topics covered is very wide. The book
begins with “Building Abstractions with Procedures,”
which instills the idea of procedures as black box abstrac-
tions, and goes through "Building Abstractions with Data,”
which includes information hiding, data structures, and
data representation—right up to top-down design of siz-
able programs using data-directed programming and
generic operators. Then assignment is introduced, and
problems dealing with local state are considered, giving
rise to the notion of mutable objects. Streams and lazy
evaluation are next, and the authors discuss the merits
and shortcomings of functional programming.

“Metalinguistic abstraction” is covered in a chapter that
establishes (and interprets) new descriptive languages de-
veloping the ideas set forth earlier. A LISP dialect evaluator
is shown as well as a logic-programming-based query lan-
guage and its evaluator. In the last chapter, a more tradi-
tional register machine is designed to execute the LISP
evaluator (to do this a language is developed!). As an alter-
native, a LISP compiler is designed next for this machine.
The last section shows the implementation of list-
structured memory on top of “conventional” computer
memory (including garbage collection). In such a manner,
the authors mention diverse and important programming
concepts, including not only a lot of textbook ones, but
also query optimization in DBMSs, infinite loops and the
meaning of "not” in logic programming, various primali-
ty tests, functional programming problems with bypass-
ing assignment using streams, possible inadequacy of pure
syntactic reasoning, and so on. Many of these are topics
of active current research, and references are made to
results published in the 1980s.

This enthusiastically written book is not easy reading,
but neither is programming. When the authors develop
solutions for nontrivial problems, they convincingly show
the only right way of doing this—erecting abstraction bar-
riers. First, abstract operations are presented without
regard to implementation details, and only then is their
implementation given; moreover, at times a hierarchy of
such abstraction layers is used. This main idea is used time
and again, and the authors’ justifications of the decisions
made in building abstractions are excellent, irrespective
of the technical means used, which become more involved
from chapter to chapter. Such presentations include
elegant top-down developments of systems for symbolic
differentiation, database query management, and com-
pilation for a register machine. (Again, the use of this same
principle in such imperative languages as Modula-2 or Ada
is not even mentioned, as if these ideas were nonexistent
there; the idea of abstract data types and encapsulation
is mentioned only in passing.)

The more experienced reader will find the book instruc-
tive because of its new look at familiar concepts as well
as for its many novel and interesting ones.

The authors include a lot of suitably annotated programs

(continued)



$2000?
That's Too Darned High!

Why should a CAD package cost more than a Word
Processor? It shouldn’t! Lots of people ask how we can offer
a CAD system as good as ProDesign Il at a price as low as
$299. It's easy. A PC Software Package does not cost
$2000 to manufacture. It doesn’t even cost $200. It makes
us ask the questions ""Why do comparable CAD packages
cost $2000 and more? What makes a CAD package cost
more than a Word Processor?"”’

ProDesign Il doesn’t. ProDesign Il is the complete CAD
package you get for $299. With ProDesign II, you get such
advanced features as Auto Dimensioning, Area Fill (Hat-
ching), Fillets, Mirroring, Isometrics, Curve Fitting, Object
Snap, Attributes, Drawing Merge, Area Calculation, Parallel
Lines, Parallel Curves, Tangents, Perpendiculars, and many
many mare. Features once available only for $2000 or more.
Features you get at no extra charge with ProDesign II.

But there is another, very important reason you should
get ProDesign Il. ProDesign Il is very unigue among CAD
packages. It is easy to learn and use. When we call
ProDesign Il “"The Easy to Use CAD System’’, we're not
joking. You will be productive with ProDesign Il in an hour
or two instead of a week or two. In fact, we are confident
that ProDesign Il is without a doubt the easiest CAD system
in the world to learn and use!

What else does ProDesign Il offer? Compatibility. Com-

PRODESIGN |1

918/825-4844

— ONLY $299!
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patibility with over 150 printers. Compatibility with over 80
plotters. Compatibility with most graphics adapters,
digitizing tablets, and mice. Compatibility with most display
adapters. Compatibility with any software that can produce
HP plotter commands. Compatibility with mainframe CAD
systems (IGES). All at no extra charge! (You can also get an
AutoCAD Interchange Utility for $99 that converts drawings
to or from the AutoCAD format.)

What additional hardware do you need? None! An IBM PC
compatible and 512K RAM is all you need. ProDesign Il
produces high resolution drawings on your dot matrix printer
- better than .005"" resolution on a IBM/Epson compatible
printer. And you don’t have to get a mouse or digitizing
tablet. ProDesign Il is designed for easy and efficient
keyboard use. You won't even need a math coprocessor,
although it is supported. From a small drowing on a dot
matrix printer to an E-Size drawing on o large platter,
PraDesign Il is the one to use!

ProDesign.ll — Affordable, Compatible, and Usable!
Where do you get it? See your local dealer or contact:
American Small Business Computers

118 South Mill Street

Pryor, OK 74361 Inquiry 28
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TIME IS MONEY. ..
10 MHz IS FAST!!!

FULL IBM PC-AT* COMPATIBILITY

IF YOU ARE TIRED OF WAITING FOR A ‘SOMEDAY’ PRODUCT

OR YOU DON'T WANT TO BUY YESTERDAY’S TECHNOLOGY,

THEN TREAT YOURSELF TO THE PERFORMANCE & FEATURES
OF THE “WESTECH 286 TURBO™” 10 MHz

PHOENIX BIOS - THE MISSING LINK IN
SOFTWARE COMPATIBILITY - ON BOARD

LOWEST COST 10 MHz AVAILABLE

COMPLETELY DESIGNED, MANUFACTURED, ASSEMBLED
AND TESTED IN US.A.

8 I/0 Slots

Parallel Port

Up to 2 RS-232 Ports
1 RS-232 Included
Phoenix BIOS

Up to 1 MB Onboard
512K Included 120ns Socket for 80287
4 Layer Mother Board e One-Year Warranty

HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR:

e Onboard Battery
CMOS Clock Calendar
Standard Power
Connector
Low, Power Circuitry
10 MHz 80286

¢ Industrial ¢ Engineering
¢ Medical ¢ University/Education
¢ Scientific e Artificial Intelligence

QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER,
OEM, UNIVERSITY AND CORPORATE ACCOUNTS.

$599.00 OEM Quantity Price
Call for other pricing

z¥estech, Inc.

(714) 474-6022
17781 Mitchell, Irvine, CA 92714

FAX (714) 553-0236 * TELEX 756731
Answer Back: Westem Comp

Prices and availability subject to change.
* IBM AT |s a trademark of International Business Machines Corporation.
Westech 286 Turbo is a trademark of Westech. Inc.

Inquiry 369 for End-Users.

76 BYTE *« NOVEMBER 1986 Inquiry 370 for DEALERS ONLY.

BOOK REVIEWS

and program fragments. Some of them are simple, others
more complex. The development of the latter is shown
usually in a mixture of top-down and bottom-up (" ‘tools
to construct a language of') approaches, with more em-
phasis on top-down, and the reader can, with some ef-
fort, understand these programs. The amount of in-
teresting examples presented by Abelson and the
Sussmans make reading and studying their book fun. All
the procedures are included in a thorough index. The
typographic quality of the text is unusually high; I did not
notice any misprints. Ample stimulating exercises (without
solutions) are an integral part of the text. The choice of
the particular abstract operations and the choice of par-
ticular representation is often elegant, but how and why
it was made remains at times a secret of the authors.

Despite its shortcomings, this experiment in creating an
unusual, modern, and demanding first computer science
text is successful.

Haim Kilov (Karl Marx St. 75-13, Riga 11, U.S.S.R.) is involved
in both the design and implementation of relational database manage-
ment systems and computer science education. His papers and reviews

 have been published in the U.S.S.R. and the U.S.

SOFTWARE VALIDATION, VERIFICATION, TESTING
AND DOCUMENTATION (A SOURCE BOOK)
Reviewed by John McCormick

S oftware Validation, Verification, Testing and Documentation is
a collection of government publications whose aim
is to develop software that is easy to use and maintain.
The techniques and methods described by the collection’s
various authors are not language- or operating-system-
specific; they are well-organized general procedures that
can be applied to almost any software production prob-
lem. Each report also contains its own glossary and
bibliography.

“Planning for Software Validation, Verification and
Testing” is edited by Patricia B. Powell of the National
Bureau of Standards. An overview of the software develop-
ment process and management, it contains some software
maintenance considerations. Detailed examples, among
them code excerpts. are included to clarify points devel-
oped in the text. This report’s primary goal is to ensure
not only that the finished software works but that the
development team and its management can have a high
level of confidence in its quality and reliability.

TESTING
Book Two, entitled “Validation, Verification and Testing of
Computer Software,” covers validating software at the ap-
plication level. Reliability and testability are the bywords
of this book, with an emphasis on the importance of test
data and especially test results. Statistical analysis of test
data to determine its appropriateness is stressed, as is
the technique of inserting errors statistically similar to
those anticipated in the actual application. Twenty-one
(continued)



Explore Al on your PC

Smalltalk/V transforms your PC into a versatile Al workstation

Only Smalltalk/V lets
you experience the thrill
of a responsive Al work-
station while learning
artificial intelligence
techniques and using
them to create
practical applications.

“Smalltalk/V
gives me the feel of an
Al workstation on
my PC.”
—Darryl Rubin,
Technical Editor,
Al Expert
Magazine

Watching someone use an Al

workstation is a vision of what the

computer was meant to be. Fingers dance
across the keys as windows dilate, shift, overlap,
and disappear on the bit-mapped display. Ideas
spring to life as program fragments execute, are
modified, expanded, combined and tried again in
a creative aral,esque of text and graphics. The
interface vanishes, man and machine are one.
Smalltalk/V brings that experience to

your IBM-PC.

“We use Smalltalk
as our primary language
for teaching artificial intelligence.”
—Dr. Jobn Pugh
Director, School of Computer Science
Carleton University

Of the three main Al languages, Smalltalk, LISP,
and Prolog, only Smalltalk was intended for
individual use on a personal computer. Only
Smalltalk was designed to provide a match
between human and computer models of
reality. Only Smalltalk is easy to learn easy to
read, and easy to use.

“We found Smalltalk/V excellent
for developing advanced decision-
support tools based on decision
analysis and Al techniques.”

—Dr. Samuel Holtzman,
Professor, Stanford University

Smalltalk/V is pure object-oriented programming
— a powerful tool for designing frame/script-
based knowlege representations, inference
engines, expert systems, simulation environments,
intelligent interfaces, network control software,
communications interfaces, and much more.

— /,
°

® Integrates object-based and rule-based

Methods, our character-based Smalltalk, is now
available for $79. It has all of the features of
Smalltalk/V except graphics, rules, source-level
debugger, and object-swapping. However, it
supports color, includes the communication

package, and does not require a mouse.

BYTE and BIX are trademarks of McGraw-Hill, Inc. IBM, IBM-PC, and
IBM PC-AT are trademarks of International Business Machines
Corporation. Unix is a trademark of Bell Laboratories.

Inquiry 107

YES! I want to turn my PC into an Al workstation. Send me . . .

(] smatvabpy ... $99
D Communications for Smallialk/V . . .$49
D Methods (including

Communications) ......... $79
Shipping and Handling . . ....... s
CA residents add applicable
salestax . ............... -
TOTAL . .....oooinns s o —
Shipping and Kandling
U.S., Canada, and Mexico ...................... $ 5.00
Elsewhere . 5 won o s ¢ s v s s < v s v n e $15.00

I enclose [ ] Check [] Money Order

[] Credit card information [ mc ] VIsA
Number: Expiration___
Signature

Name:

Street Address:

City/State/Zip:

Phone:

“Smalltalk/V is the
highest performance
object-oriented

X programming system
\ available for PCs.”
—Dr. Piero Scaruffi

Chief Scientist

Olivetti Artificial Intelligence Center
Smalltalk/V Features

e High-performance
object-oriented programming

programming with object-oriented Prolog

® A user-extensible, open-ended environment
® A responsive graphical user interface
e Supports exploratory programming and

prototyping

® (Class hierarchy with inheritance creates highly

re-useable code

e Smalltalk source code included, with browser

windows for easy access and modification

e A huge toolkit of classes and objects for

building a variety of applications

® Object-swapping creates virtual memory on

hard or RAM disk

® Bit-mapped graphics with bit and form editors
® A sophisticated source-level debugger
® Automatic change log for easy recovery

from errors

o Powerful directory/file browser system for

organizing DOS files

e Optional communications interface to

Unix™ and other systems

® Access to other languages and DOS functions
® DOS command shell
® Detailed owner's manual designed for both

beginners and advanced programmers

NOT COPY PROTECTED, 60-DAY MONEY-BACK GUARANTEE
ON-LINE USER-SUPPORT CONFERENCE ON BYTE'S BIX™

Smalltalk/V requires DOS and 512K RAM on 1BM PGs (including AT) or
“compatibles,” a Microsoft or compatible mouse, and a CGA, EGA, Hercules,
or AT&T Hi-Res graphic controller

5200 West Century Boulevard
Los Angeles, CA 90045

(213) 645-1082
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New Quark’/PC s

Computer

Base model 5.75” x 8”

Only 5495

Quantity discounts available

° IBM PC® compohble single board
computer mounts to 51/4” drive

e Includes Floppy Disk & Color Graphics
CRT Controllers plus more

Also includes: Legal BIOS « Boots PCDOS® 2.1 « Printer
Port e 2 Serial Ports e 256K RAM e Clock Speed at4.77 MHz
Alphanumerics and Graphics Modes for Color Video
Controller e Standard IBM®Keyboard Port.

OEBlﬂons include: 512k RAM « Piggyback IO channel
Expansion Board ¢ XT- Compatible Hard Disk SCSI
Interface ¢ Real Time Clock with battery-back-up ¢ Clock
speed 0f9.5 MHz (Twice as fast as a PC)

The Megatel Quark/PC is for OEM and end user
applications that require PC compatibility in a compact
single board computer. The Quark/PC BIOS will run most
IBM PC® software including Flight Simulator and Lotus®. To
meet your specifications a set of options let you add
memory, speed and an XT-compatible hard disk interface.
Not only does it quickly mounttoa 5 2 ” drive, it also comes
with floppy disk and CRT color graphics controllers — all for
just $495.

To order or enquire call ustoday. Dealer enquiries welcome. Megatel Computer
Technologies(446) 745-7244 150 Turbine Drive Weston, Ontario M9L252

Telex: 065-27453U.S. Address: 1051 Clinton St, Buffalo, NY. 44206 Distributors: NCS
Electronics Varese, Italy ¢ SES Electronics Nordlingen, Germany ¢ Perdix
Microtronics Biggin Hill, UK. » Microcomputing Ghent, Belgium ¢ Asp

Microcomputers Melbourne, Australia.

Quarkisaregistesed trademcrkofF.and K. MFG.CO LD IBM.IBMPC and PCDOSare registered
of Business hi Corp. lotusis aregistered trademark of Lotus

Development Corp. MSDOS is a registered trademark of Microsolt Corp.
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BOOK REVIEWS

automatic and manual testing and verification techniques,
including peer review and simulation, are described.

APPROACH

The highly structured approach to software testing is dis-
cussed in “Structured Testing: A Software Testing Method-
ology Using the Cyclomatic Complexity Metric" by
Thomas ]. McCabe. This piece uses graph theory to
develop a complexity measure that is used in determin-
ing whether particular software is inherently untestable
due to its complexity.

Testability is a measure of whether the software is so
complex that the task of testing it becomes unreasonably
expensive or time-consuming. This section is devoted to
determining the complexity and testability of particular
software and ultimately determining whether the complex-
ity must be reduced or the testing technique improved.

30 TooLs

From algorithm analysis and analytic modeling of systems
designs to test support facilities and walk-throughs, Book
Four, entitled “Software Validation, Verification, and Test-
ing Technique and Tool Reference Guide,” describes 30
verification, validation, and testing tools.

This section on practical applied testing contains a
wealth of information for someone actively seeking a tool
for a specific testing purpose. This book includes specific
references for each of the 30 tools.

The discussion of each tool includes a description of
its basic features, the input and output information, an
example, the difficulty in learning the technique, costs, and
effectiveness. This information will help you quickly nar-
row down the search for the appropriate tool.

MANAGEMENT LEVEL

“"Management Guide to Software Documentation” by
Albrecht |. Neumann explores the management aspects
of documentation production and includes a number of
checklists intended to guide managers in the production
of software documentation.

Each book in this volume begins with a short abstract
and list of the section’s keywords. This entire work is dis-
tilled from reports published by the U.S. Department of
Commerce's National Bureau of Standards. The text is
liberally sprinkled with charts, tables, graphs, and ex-
amples. Some sections deal with general managerial con-
siderations, and others deal with specific programming
applications, providing useful information for a variety of
software development specialists.

This publication is for the serious professional who deals
with software at the production level and not for the soft-
ware user. While the book does not deal specifically with
software maintenance and operation. these topics are cer-
tainly made easier with well-verified, -tested, and -docu-
mented software.

John McCormick (Box 99, RD#1, Mahaffey, PA 15757) is a free-
lance writer specializing in personal computers. Formerly with Wang
Labs, he has also worked with 1BM mainframes. m



Attention Microsoft Word Users
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2%1 WORD, from the developers of the highly-acclaimed Fancy Font” personal typesetting

system, brings Microsoft Word users the amazing print quality and variety of Far

Font”

and the ease-of-use of Word. Use the Word “Format Character” command to select bold
or italic for emphasis, (3ld nglish for formalily, a clean Sans Serif font or seri pl for a
handu-rillon lock.  Print with superscript, subscript OT fine print Or use a large, bold font to
produce headlines with impact, such as:

Printed on an Epson Printer

All of Word's powerful
formatting and on-screen
editing features can be
used with Fancy WORD, in-
cluding justification, multi-
ple columns and footnotes.
This entire page was pre-
pared with Word and
printed with Fancy WORD.

In addition to the fonts
that come with Fancy WORD
hundreds of fonts In sizes
from 6 points to 72 points
are available, at a nominal
charge, from SoftCraft's
foat library. You can also
purchase the Fancy Font’
font editing utilities to cre-
ate your own characters or
logos, up to 1 inch by 1
inch in size.

The special math and sym-
bol fonts available from
the font library can be
used in many special app-
lications, such as printing
equations:
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Quality in Star’s line of advanced printers begins with the
exceptional appearance of their letter quality printouts. They're
crisp. Professional. The images sharp. And true letter quality is fast
and quiet. But whether it's a spreadsheet, graphics, or a letter, all
our printers give you Star quality output, because of Star’s quality
input.

/ We design our printers. We make our own precision parts.
In fact, we even make the machines that make the parts.
But what good is quality without control?

NB-15 The top of the line 24-wire SR-10/SR-15 The high speed printers for SD-10/SD-15 The no-nonsense printers
business printer. 300 cps draft 100 cps home or office. 200 cps draft 50 cps near that are flexible and affordable. 160 cps
true letter quality. letter quality. draft 40 cps near letter quality.




Control begins with the convenient front panel. With
advanced features at your fingertips you'll find touch control
throughout the entire line of Star printers.

Our premiere printer, the 24-wire NB-15" lets you select draft
or letter quality at a touch. Choose type style—either standard,
or any two of five optional fonts. Print pitch—pica, elite, standard
or proportional. And you can also feed in single sheets of paper
automatically.

Star’s line of printers also has standard memories ranging
up to a 16K buffer that can expand to 32K. Draft speeds as fast as
300 characters per second (cps). True letter quality as fast as 100 cps.
And of course, there's compatibility with all major personal and
business computers.

Discover the quality and control of Star’s entire printer line at
participating ComputerLand and other computer products retailers.

SEQIF

NX-10/NX-15 The economical printers NL-10 The versatile printer with inter-
that combine speed and convenience. changeable interface cartridges. 120 cps 200 Park Avenue
120 cps draft 30 cps near letter quality. draft 30 cps near letter quality. New York, NY 10166 Inquiry 323
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THIS MONTH'S FEATURES include two Product Previews. The first, “The Com-
paq Deskpro 386" by Tom Thompson and Dennis Allen, offers an advance
look at Compag's new high-performance IBM PC AT-compatible system based
on Intel's 80386 microprocessor. The second, “Lotus Manuscript” by George
A. Stewart, previews Lotus Development Corporation’s technical word pro-

+ cessor. Watch for complete reviews of both products in the near future.

Steve Ciarcia begins the Circuit Cellar by saying, "Graphics has more of a
direct influence on user satisfaction than any other aspect of a computer.”
Up until now, his SBI80 computer has had graphics capabilities that paled
in comparison to the graphics on other popular computers. This is no longer
the case. In the first part of a three-part series, Steve describes the GT180,
which is both an expansion board and an intelligent graphics system. The
GT180 will combine with the SB180 to provide high-quality graphics at a low
cost.

We also have two Programming Insights on the agenda this month. In “Ex-
tracting the nth Root from a Binary Number,” Lau Siu Wo explains the general
algorithm he developed for extracting any real root from a binary number.

. In "Passing Filenames to Compiled BASIC,” Bruce Hubanks walks us through

an assembly language subroutine he created to retrieve the command-line
text for a compiled BASIC program.

Gregg Zehr's "Memory Management Units for 68000 Architectures,” this
month’s 68000 feature, looks at the design options that speed up memory
management.

Finally, Paul Walton takes us into the Soviet Union for an inside look at the
state of microelectronics. Is Russia's computer culture anywhere near as ad-
vanced as ours? The answer is a resounding “Nyet.”
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A high-performance
PC AT-compatible
system based on
Intel's 80386

Editor’s note: The following is a BYTE prod-
uct preview. It is not a review. We provide
an advance look at this product because we
feel that it is significant. A complete review
will follow in a subsequent issue.

bout a year ago, Intel

began selling samples of

its latest-generation micro-

processor, the 80386 (see
Microbytes, November 1985 BYTE).
After much anticipation this pro-
cessor has finally made its way into
the design of several new microcom-
puter systems. Compagq, the Houston-
based manufacturer widely known for
its IBM-compatible computers, intro-
duced one of the first such systems,
the Compaq Deskpro 386. The new
Compaq machine was designed to be
compatible with 80286-based sys-
tems, such as the IBM PC AT, yet take
advantage of the 80386's processing
power for better performance. Like
the PC AT, the Deskpro 386 was also
designed to run much of the existing
software written for the older 8086/
8088 Intel microprocessors.

SYSTEM DESCRIPTION

From the outside, the Deskpro 386 is
Spartan in design (see photo 1). The
system is housed in an IBM PC AT-
style box with indicator lights, a
security key, and space for up to four
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PRODUCT PREVIEW

THE COMPAQ
DESKPRO 386

half-height disk drives or other stor-
age devices. The back panel of the
system unit has a 9-pin serial port and
a 25-pin parallel printer port. The sys-
tem comes with your choice of a stan-
dard 84-key PC keyboard or the Com-
paq Enhanced Keyboard, an IBM RT
PC-style 101-key keyboard.

The standard configuration, called
the Model 40, sellsfor $6499 and in-
cludes | megabyte of RAM, a 1.2-
megabyte floppy disk drive, and a
40-megabyte hard disk. Compag also
offers a system configured with a
130-megabyte hard disk (instead of
the 40-megabyte hard disk) called the
Model 130, which sells for $8799.

Because no production machines
were available at press time, we ex-
amined a preproduction Model 40
system with an additional megabyte
of RAM (2 megabytes total), a
numeric coprocessor, a 360K-byte
floppy disk drive, a 40-megabyte tape
cartridge unit, and a color graphics
adapter. The system runs MS-DOS 3.1.

Inside the machine is a 192-watt
power supply, a fan, and a single
motherboard (see photo 2). The
motherboard contains a real-time
clock with battery backup, seven ex-
pansion slots, the CPU, and a 32-bit
slot occupied by the System Memory
Board. Four of the expansion slots are
full-size 8-/16-bit slots and three are
8-bit slots, of which two are full size
and one is half size. Compaq’s multi-
purpose disk controller, which is in-
cluded with the base system, occupies
one of the full-size 8-/16-bit expansion

“slots. The disk controller supports two

1.2-megabyte floppy disk drives, a 40-
megabyte hard disk, and either a sec-
ond 40-megabyte hard disk or a 40-
megabyte tape backup unit. The

Model 130 requires an additional
drive controller in one of the full-size
8-/16-bit expansion slots for the 130-
megabyte hard disk.

UNLEASHING THE 80386

The CPU is a version Bl 80386 micro-
processor running at 16 MHz. The
80386 has built-in memory manage-
ment and supports a numeric copro-
cessor, but the motherboard has a
socket for only a 4- or 8-MHz 80287—
not an 80387. The 80386 uses two
separate 32-bit buses for addressing
and data. The processor can dynami-
cally size its data bus to handle 32-bit
or 16-bit data bus operations. Also,
the address bus can be pipelined; the
processor can perform address de-
coding for the next bus operation dur-
ing the previous bus cycle, allowing
for overlap of bus activity.

To tap the performance potential of
the 80386, Compaq designed a high-
bandwidth CPU bus and memory bus.
The CPU bus is a 32-bit nonmulti-
plexed address and data bus that pro-
vides signals for interfacing to both
the 32-bit memory bus and the 8-/
16-bit expansion bus. In the event of
bus contention between the memory
bus and the expansion bus, the mem-
ory bus has priority. The expansion
bus is electrically compatible with
existing plug-in cards for the PC AT.
However, we did not test any plug-in
cards in the system.

The memory bus provides the band-
width necessary to take advantage of
the 80386's speed and bus pipelining.
It uses a paged memory architecture
to improve access times. The memory
bus does not include /O status or
control signals, and it is not intended
to be used as a general-purpose bus.



BY TOM THOMPSON AND DENNIS ALLEN

Photo 1: The Compaq Deskpro 386 with optional color monitor, 40-megabyte backup unit, and extra 1.2-megabyte floppy disk drive.

The maximum physical memory this
bus can address is 16 megabytes.
However, using Compaq options you
can expand the system only to 10
megabytes of RAM on the 32-bit bus.

FASTER MEMORY

Naturally, a faster memory bus re-
quires faster memory. The System
Memory Board is equipped with
thirty-six 2 56K-bit static-column RAM
chips soldered directly to the board
for a total of I megabyte of memory

with 4 bits for parity. Using this ar-
rangement with 100-nanosecond
RAM reduces the number of wait
states required for memory access in
the paged mode to nearly 0. Memory
cells within the same physical page
can be accessed rapidly by keeping
the row address of the RAM constant
while modifying the column address.
For such consecutive memory fetches
within a page, access times can be as
low as 50 ns. During nonpaged opera-
tions, access times are about 100 ns.

A PC AT, on the other hand, is
equipped with 150-ns RAM.

The System Memory Board has
sockets for another megabyte of RAM
chips, which costs $549. Additional
memory must be added in I-mega-
byte increments. When upgrading
memory, you must change a set of

(continued)
Tom Thompson and Dennis Allen are BYTE
technical editors. They can be reached at
BYTE. One Phoenix Mill Lare, Peter-
borough, NH 03458.
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-COMPAQ DESKPRO 386

IN BRIEF '

Compaq Deskpro 386

Company

Compaq Computer Corporation
20555 FM 149

Houston, TX 77070

(713) 370-0670

Price
Model 40: $6499
Model 130: $8799

Microprocessor
Intel 80386 16-MHz, 32-bit microprocessor

Main Memory

1 megabyte of 100-ns RAM, expandable
to 14 megabytes

128K ROM containing system code

Disk Memory

1.2-megabyte 5¥s-inch double-sided floppy
disk drive

40-megabyte hard disk with 30-ms
access time (Model 40)

130-megabyte hard disk with 25-ms
access time (Model 130)

Keyboards

Detachable 84-key IBM PC keyboard plus
numeric keypad and 10 function keys;

Detachable 101-key IBM RT enhanced
keyboard with numeric keypad, cursor
keys, and 12 function keys

Ports
9-pin serial port
25-pin parallel port

Optional Peripherals
Compaq color monitor (EGA

compatible) $799
Color adapter card $599
Monochrome monitor (amber or

green) $255
Video display controller board $199
40-megabyte tape backup unit $799
8-MHz 80287 math coprocessor $349
Deskpro 386 Technical Reference

Guide $149
Additional 1 megabyte of RAM for

System Memory Board $549
2-megabyte piggyback board with

1 megabyte of RAM $849
2-megabyte piggyback board with

2 megabytes of RAM $1398
8-megabyte piggyback board with

4 megabytes of RAM $2999
Additional 4 megabytes of RAM

for piggyback board - $2699
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9-pin jumpers on the memory board.
You can also set the jumpers to
reduce the 640K-byte base memory
of the system to 512K or 256K.

A special expansion board can be
piggybacked on the System Memory
Board to bring the total memory to
4 megabytes using 256K-bit chips.
Compaq also offers a piggyback
board with 4 megabytes of RAM
using 1-megabit chips for $2999. This
board has sockets for another 4
megabytes of RAM ($2699), again
using the 1-megabit chips. Together,
a fully populated System Memory
Board (2 megabytes) and expansion
board using I-megabit chips (8 mega-
bytes) give you a total of 10 mega-
bytes of 32-bit high-speed memory.
You could also use two 16-bit boards
configured with 2 megabytes each to
bring the Deskpro 386 to a maximum
of 14 megabytes using Compaq op-
tions. In doing so, however, you would
lose the speed advantage of the
32-bit memory bus.

THE VIRTUAL MACHINE

An important feature of the 80386
CPU is its virtual mode. Combined
with memory paging, this mode
allows a real mode environment (64K-
byte segments, | megabyte of physi-
cal address space, no memory protec-
tion) to be emulated anywhere within
the 80386's physical address space of
4 gigabytes. The virtual mode also
features 1/0O protection so that the
host operating system can imitate
various 1/O ports. Compaq claims to
have successfully “virtualized” an

8086 machine in the Deskpro 386. In
other words, MS-DOS programs
should run on the Deskpro 386 with
little or no modification. More impor-
tant, ill-behaved programs—programs
that read or write directly to hardware
I/O ports rather than using DOS func-
tions—should operate properly.

To access memory beyond the 640K
bytes of base memory under MS-DOS
control, the Deskpro 386 uses a pro-
prietary software driver called the
Compagq Extended Memory Manager
(CEMM). The CEMM takes advantage
of the 80386's memory paging fea-
tures to emulate the Lotus/Intel/
Microsoft (LIM) expanded memory
specifications in the Deskpro 386's
32-bit memory system. In effect, it vir-
tualizes an Intel AboveBoard. You can
install the CEMM and define the
memory size (up to the 8-megabyte
LIM limit) using the MS-DOS con-
figuration file, CONFIG.SYS. Using the
CEMM with the Deskpro 386's 32-bit
memory should result in favorable
speeds compared to using the LIM
specifications with a 16-bit memory
board.

This virtual machine arrangement
promises to resolve possible software
compatibility problems with existing
8086/8088 and 80286 real mode pro-
grams, at least in the single-user
mode. In fact, the 80386's virtual
mode will allow copies of different
operating systems to execute real
mode applications concurrently with
memory protection and privilege con-
trol. But for now at least, Compaq

(continued)

BASIC PERFORMANCE (IN SECONDS)

SIEVE

[t} SIO 100 150 200 250

23
|— 4

i 5 *;’,~ﬁ 81

COMPAQ 386 — 160 MHz == [BM AT — 11.5 MHz

CALCULATIONS

Q 50 100 150 200 250

== [BM AT — 60 MHz

Figure 1: The results of two BYTE BASIC benchmarks, Calculations and Sieve. run
on the Compaq Deskpro 386. These times are compared with the same benchmarks
run on a 6-MHz IBM PC AT and a PC AT specially equipped with 100-ns memory

running at 11.5 MHz .
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COMPAQ DESKPRO 386

does not support host software that
allows different operating systems to
run concurrently.

SYSTEM SPEED CONTROL
Another feature promises compatibili-
ty with programs that use time-depen-
dent code that relies on the computer
system to be operating at a particular
speed. Compagq hopes to trick copy-
protection schemes and certain pro-
gram displays (typically games) by
simulating 8088- and 80286-based
computers with the Deskpro 386's
System Speed Control.

Speed control is accomplished by
lengthening the refresh cycles on the
system bus, effectively slowing the
CPU. However, lengthening of the

refresh cycles is done in a way that
does not interfere with direct memory
access (DMA) transfers or the bus
bandwidth. The Deskpro 386 normal-
ly operates in an automatic mode
where the CPU speed is reduced to
8 MHz—essentially mimicking a PC
AT—each time a program accesses a
floppy disk drive. The system resumes
its high-speed operation as soon as
the disk 1/O is finished. Performance
is not degraded since the system must
wait on the slower disk drive.

An MS-DOS' command, MODE,
allows you to select a system speed
manually. You can select a 4-MHz
8088, a 6- or 8-MHz 80286, or a
16-MHz 80386 system speed using
this command. The speed remains the

Compaq is not the only company
involved in 80386 systems devel-
opment. At press time, at least two
other hardware manufacturers had in-
troduced 80386-based systems, and
several software companies were work-
ing on new 32-bit system software.

Corvus Systems of Santa Clara,
California, began shipping its Series
386 systems in September. The Corvus
machines include a 16-MHz 80386 with
512K bytes of RAM and two 32-bit
memory expansion slots, and either a
70- or 126-megabyte hard disk. The
Corvus systems use a PC AT-compati-
ble BIOS developed by Award Soft-
ware. Depending on the configuration,
prices range from about $13,000 to
$16.500.

Also, Advanced Logic Research of
Irvine, California, had announced its
Access 386, which uses a 16-MHz
80386. It includes a socket for an
80387 numeric coprocessor, 512K
bytes of 32-bit RAM, and a 1.2-mega-
byte floppy disk drive. A 30-megabyte
hard disk is available as an option. Ac-
cess 386 is one of the first systems to
use Phoenix BIOS; many more are ex-
pected. The basic system sells for
$3999.

Getting into the 80386 system soft-
ware battle with Microsoft, which is
working on XENIX System V/386 (see
accompanying article), are companies
such as Softguard of Santa Clara, Cali-
fornia. Softguard says it is developing
host software, called VM/386, that will

OTHER 80386 OFFERINGS

allow you to run several virtual 8086
machines simultaneously on an 80386-
based system.

According to Softguard, each virtual
machine could be running a different
operating system. For example, you
could run Lotus 1-2-3 under MS-DOS
2.1, dBASE Ill under DOS 3.1, UNIX,
and perhaps a proprietary operating
system such as Convergent Technolog-
ies’ CTOS, all at the same time. Better
still, the company claims that because
its software will also create virtual I/O
devices, such as displays, even ill-
behaved programs that bypass DOS
can run in the VM/386 environment.
The company also claims its software
will support popular user interfaces
such as Microsoft Windows and IBM's
TopView (VM/386 does not add a new
user interface).

If successful, VM/386 certainly rep-
resents a major innovation for personal
computers, but neither the concept nor
the technology to implement the sys-
tem is new. The VM/386 software stems
from the mainframe world and 15-year-
old technology. In fact. it is modeled
after IBM's VM/370 operating system.
Softguard says VM/386 will incorporate
many of VM/370's commands and
functions to let you set priority levels
and so forth. The package will retail for
less than $300, and though the com-
pany would not reveal the name, at
least one 80386-based system manu-
facturer will bundle the software with
its computer.
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same (even through a keyboard re-
boot) until you alter the setting or a
power-on reset occurs.

FAST DISK DRIVES

To complement the Deskpro 386's
data processing performance, Com-
pagq used high-speed disk drives. The
40-megabyte hard disk has an aver-
age access time of under 30 millisec-
onds, and the 130-megabyte hard
disk's average access time is under
25 ms. In contrast, the PC AT's 20-
megabyte hard disk has an average
access time of 40 ms. Data transfer
rates are 5 megabits per second (the
same as the PC AT's 20-megabyte
hard disk) and 10 megabits per sec-
ond. respectively.

For hard disk backups, the 40-mega-
byte tape drive has a transfer rate of
500 kilobits per second, which is
about twice the speed of the drive
previously offered for the Deskpro
line of computers. The tape drive uses
a new DC2000 tape cartridge, unlike
its predecessors, which used the
DC1000. However. the Deskpro 386
can read—but not write to—the older
tape cartridges.

DISPLAY ADAPTERS

The system we examined was
equipped with Compaq's new En-
hanced Color Graphics Board ($599),
which also made use of the system's
virtual mode. The graphics board pro-
vides 640- by 350-pixel resolution
with 16 simultaneous colors, and it is
compatible with [IBM’'s Enhanced
Graphics Adapter. Although the
graphics board has only an 8-bit data
path. the system cleverly relocates the
board's ROM to the 32-bit RAM area.
As a result, Compaq claims that
graphics execution speed is increased
by approximately four times. (The
system also relocates the contents of
its 16-bit ROMs to the 32-bit RAM
area for speed improvement.) Com-
paq offers a 13-inch RGB color
monitor to go with the color board for
$799.

In a departure from previous Com-
paq systems, the Deskpro 386 does
not include a monochrome display
controller. Instead, the company sells
its Video Display Controller Board
separately for $199. It provides the



COMPAQ DESKPRO 386

same video control as that found in
other Compaq systems and is com-
patible with IBM's Color Graphics
Adapter. The controller board can be
used with either an RGB monitor
(such as Compag’s). a composite col-
or monitor, or Compaq’'s Dual-Mode
Monitor, a monochrome monitor that
sells for $255.

COMPATIBILITY AND
PERFORMANCE

The 80386 CPU is object-compatible
with 8086/8088 and 80286 code. To
examine how well Compaqg imple-
mented this capability, we first ran
several programs that we considered
thorough in their use of memory and
/O operations. The BASICA present
on the machine accepted and ran the
IBM PC tokenized versions of two
BYTE benchmark programs (the Sieve
and Calculations benchmarks) without
problems. The programs convenient-
ly provided us with a performance
estimate.

The results of these preliminary
benchmarks are impressive when
compared to a 6-MHz PC AT (see
figure 1). Generally, the Deskpro 386
ran about three to four times faster.
We also compared the Deskpro 386's
times to those of a PC AT specially
equipped with 100-ns memory run-
ning at 11.5 MHz, and the Deskpro
386 was about twice as fast.

Next, we compiled several small C
programs with Manx's Aztec C, ver-
sion 3.20C, using the small memory
model. We used the two floppy disk
drives to compile and link the pro-
grams without any problems. Not only
did these programs run flawlessly, but
they also ran faster than we had ever
seen before.

Then we ran two programs that are
considered ill-behaved in their use of
DOS, the XyWrite editor, version 3.05,
with SideKick version 1.52 A resident.
The XyWrite editor responded correct-
ly to the cursor and function keys, and
SideKick responded properly when
invoked.

Admittedly, these tests are less than
comprehensive. But they do indicate
a high level of software compatibility.

Unfortunately, the only operating
system offered for the Deskpro 386
at press time was MS-DOS. Only a

true 32-bit operating system could
push the system toits limits. Compaq
did say that it would offer Microsoft's
XENIX System V/386 during the first
half of 1987 (a developer's toolkit is
available now). According to Compagq,
the new XENIX will be demand-paged
and allow multitasking operations. We
did not, however, see even a prelimi-
nary version of the package.

FOR A SELECT FEW

There are a number of folks who
might benefit from using the Deskpro
386. First, there are those who need
the raw processing power to run very
large spreadsheets or simulations.
The linear address space provided by
the 80386 combined with the Desk-
pro 386’s processing speeds not only
makes such work possible but also
makes it bearable. And large, com-
plicated programs, such as expert
systems, should run with respectable
performance on this machine. There
are also software developers who
need a high-performance machine to
shorten their software development
cycle. Here, fast storage devices are
particularly helpful. Moreover, the
system's 80386 CPU allows devel-
opers to begin writing the next gen-
eration of software. For others, the
large storage capacity of the Model
130 and its claimed compatibility with
networking software should make it a
high-powered file server.

But like any new system, the Desk-
pro 386 is not without its disappoint-
ments. Although CAD and desktop
publishing are likely candidates for
development on the machine, with no
I/O signals on the memory bus and
the CPU's 32-bit bandwidth to periph-
erals effectively halved by the expan-
sion bus, we don't see the Deskpro
386 as a serious threat in the high-
speed graphics workstation arena.
Also, the Deskpro 386 seems like
overkill in the single-user mode. Cer-
tainly a multitasking 32-bit operating
system would put the system to fuller
use.

More powerful 32-bit peripherals
and operating systems are coming for
the 80386-based systems. For now,
the Deskpro 386 appears to be a well-
engineered bridge to a new genera-
tion of those machines. m

Inquiry 291 for End-Users.
Inquiry 292 for DEALERS ONLY.

No Computer
Should he
Without It!

No matter how you stack it up,
SAFE has it all with the most
complete line of power pro-
tection products in the industry.

Why settle for less?

Getthe Facts—Free! |
Send for our “Inside | ma&
Story” booklet. It's %fme"f
packed with the R
information you
need to know
about power
protection.

. y BOOTH 184
w COMDER]

Fall ‘86

SAFE POWER SYSTEMS, INC. November10-14. 1986
Las Vegas. Nevada

1-800-325-58438




A i
ﬁ/ Eopcesccanzamle

“TURBO”

SERIES MPC-160T
* IBM PC/XT COMPATIBLE
SOFTWARE SELECTABLE
8/4.77 MHz CPU

POR_TABLE/DESKTOP COMPUTER
SERIES MPC-160V

* FULLY IBM-PC COMPATIBLE
* MS-DOS 3.1
* TWO SERIAL AND ONE PARALLEL

TITAN

SERIES MPC 21 00
* IBM PC/AT COMPATIBLE
* 80286 CPU, SOCKET FOR 80287-8

* MS-DOS 3.2
1/0 PORT - SOFTWARE-SELECTABLE 8- OR - 640K RAM

* RGB AND COMPOSITE MONO - 6-MHz CPU SPEEDS * ON-BOARD FLOPPY DISK CON-
CHROME OUTPUTS * MS-DOS 3.2 AND GW BASIC TROLLER

* 512K RAM, RTC ON BOARD

* WEIGHS 11 POUNDS

* ONE 5 1/4” FLOPPY DISK DRIVE
OPTIONS: .

* SECOND FLOPPY DRIVE

* 640K RAM ON BOARD, EXPAND-
ABLE TO 1MB

° ONE 1.2 MB FLOPPY DRIVE

* SIX AT SLOTS AND TWO XT SLOTS

° 84-KEY AT-STYLE KEYBOARD

ONE 5 1/4" FLOPPY

84-KEY AT-STYLE KEYBOARD
135 WATT POWER SUPPLY
REAL-TIME CLOCK

* 3-SLOT EXPANSION BOX

* MONOCHROME OR RGB MONITORS
* 640K RAM

* HANDSOME CARRYING BAG

® 192-WATT POWER SUPPLY
" REAL-TIME CLOCK

FAMOUS-NAME QUALITY,
A GREAT PRICE, AND NATIONWIDE SERVICE.
THAT’S THE DEAL.

THERE ARE CHEAPER COMPUTERS
THAN MITAC, BUT THEN...

...we don’t make cheap computers. Mitac takes
pride in maintaining some of the highest quality
control and quality assurance standards in the
industry. *

THERE ARE MORE FAMOUS COM-
PUTERS THAN MITAC, BUT THEN...

...if you buy a famous name, there’s a good
chance you’re buying Mitac anyway. Mitac has
been supplying major computer and telecom-
munications manufacturers with high-quality
equiptment since 1974, producing over forty
thousand systems annually.

INQUIRIES WELCOME

LOOK AROUND. YOU WON’T FIND A
FINER COMPUTER AT A FAIRER PRICE
THAN MITAC.

What Mitac is offering is this: Major brand quali-
ty, a fair price, plus the support of Mitac’s
nationwide service network—we stand behind
everything we make. That’s the deal. If this
makes good sense to you, do the sensible
thing and call the toll-free number below for the
name of the Mitac dealer in your area.

* Each Mitac computer undergoes a total of seventy-two hours’ burn-in and
forty-eight quality auditing processes before release.

milac

When reliability is a decisive factor

" NATIONWIDE SERVICE!

American Mitac Corp. 3385 Viso Ct.. Santa Clara, CA. 95054. TEL: (408) 988-0258, 988-7508; TOLL FREE: 1-(800) 321-8344 TLX: 910-338-2201 MECTEL. FAX: 408-980-9742
Mitac Inc. No. 585 Ming Sheng E. Rd., Taipei, Taiwan, ROC. TEL: (02} 501-8231; TLX: 20261 MECTAC, 11942 TAIAUTO; FAX: 886-2-501-4265.

IBM. PC, PC/XT, AND PC/AT are registered trademarks of International Business Machines, Inc.

MS-DOS and GW BASIC are registered trademarks of Microsoft Corp
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An innovative

word processor for

technical writing

Editor’s note: The following is a BYTE prod-
uct preview. It is not a review. We provide
an advance look at this product because we
feel that it is significant. A complete review
will follow in a subsequent issue.

otus Development Corpora-

tion's newest product is

Manuscript, a word pro-

cessor designed for scien-
tists, engineers, and others who work
with technical documents. Manu-
script. which runs on IBM PCs and
compatibles, combines the features of
an outline processor, a word pro-
cessor, and a sophisticated print for-
matter. With the program, a writer can
incorporate text, formulas, graphics,
and tables into a single document that
can be printed in presentation quali-
ty on a laser printer or in draft quali-
ty on a dot-matrix printer.

Lotus plans to sell its word pro-
cessor for $495 and expects to begin
shipping in November.

This early look at Manuscript is
based on interviews with Lotus pro-
grammers and managers, preliminary
documentation and specifications,
and use of a preliminary version.

PRODUCT PHILOSOPHY
The basic assumption of Manuscript’s
designers was that existing, “stan-

PRODUCT PREVIEW

BY GEORGE A. STEWART

[LOTUS

MANUSCRIPT

dard” word-processing programs for
personal computers are not well
suited to writing and editing technical
documents. Manuscript is designed to
handle the specific demands of tech-
nical word processing. Let's take a
look at these requirements individ-
ually.

Document length. Many word pro-
cessors require that long documents
(over 100 pages) be broken up into
smaller files. Other programs will ac-
cept very large files, but moving from
chapter to chapter or from beginning
to end can be slow and awkward.
Manuscript handles documents up to
800 pages long, and moving from
beginning to end takes very little time,
regardless of document size.

Structure. With a standard word
processor, you can type in a manu-
script in outline form, but the word-
processing software is oblivious to the
structure. Thus, adding a section in
the middle of a document means that
you must renumber manually all
following sections on the same logical
level. Manuscript renumbers sections
automatically.

Format. Setting the format of a long
technical document can be tedious
and inefficient with a standard word
processor. Suppose you want to start

a new right-hand page at the begin-
ning of every level-2 subheading, or
you want to set every level-2 subhead-
ing in 14-point bold italic type. Stan-
dard word processors have no way of
referring to structural entities within
the document; instead, you must
locate the specific level-2 subheadings
and insert the necessary formatting
codes. Manuscript lets you define for-
mat templates that individually
govern the first five structural levels
within a document.

Graphic images and tables. Stan-
dard word processors have limited
facilities (or none at all) for including
this type of data in a document,
Usually you have to paste in the
graphic or table after the document
is printed. Manuscript lets you incor-
porate graphic images into the docu-
ment at print time (graphics are not
shown on the screen during editing).

Tables. Typing in tables is especial-
ly tedious with standard word pro-
cessors. Revising them is even more
so. Manuscript has a table editor that
vastly simplifies the process.

Mathematical formulas. Producing

(continued)
George A. Stewart is a BYTE technical editor.
He can be reached at BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458.

NOVEMBER 1986 « BYTE 91



LOTUS MANUSCRIPT

formulas and equations with most
word processors is a matter of com-
promise and approximation. A better
alternative is to have them typeset,
but this is expensive. Manuscript in-
cludes a command language for
specifying equations precisely and
uniformly. The results obtained on a
laser printer are quite acceptable for
mass printing quality in many appli-
cations.

Print quality. The advent of laser
printers has made it feasible to pro-
duce documentation in-house without
typesetting, but not many word pro-
cessors are able to take full advantage
of laser printer technologies. Manu-
script’s print formatter comes with

drivers for the Apple LaserWriter and
other laser printers and PostScript
devices, so you can take full advan-
tage of the various typefaces and
styles available on a given printer.

STRUCTURED DOCUMENT
FEATURES
Manuscript works on two kinds of
documents: structured and unstruc-
tured. The latter is simply a sequen-
tial file of text—a standard word-pro-
cessing document. In contrast, struc-
tured documents are made up of
several entities: text, columns, blocks,
and sections. Figure I shows the
elements of a structured document.
Document structure enables you to

manipulate text in new ways. You can,
for instance, contract or expand the
text to any level of detail, automatical-
ly number the sections, sort all the
sections within a “parent” section,
and insert a section and have all "'sib-
ling” sections renumbered automati-
cally.

Text is the lowest-level entity in
Manuscript. Each character of text
can have its own attributes (normal.
italic, bold, underlined, subscript,
superscript, strike-through, and
“printer-dependent”). The next higher
level is the column, which refers to
parallel sets of text that are at the
same level in the outline. A block con-

(continued)

3 Community Issues

3.2 Park Security

determination.

Parking requirements will depend on the o
access routes, park user type, and the
method of transportation that park users

choose. A thorough study involving o |
communication with city and wl
neighborhood groups will be completed

before determination of the amount of 0 4

parking. The Preliminary Traffic Survey
results appear in the graph. These findings
will be reviewed following the established
community guidelines prior to final

3.1 Neighborhood Support

The development of the park must be responsive to the needs of the neighbors as well as the
city at large. Meetings will be held to ascertain the feelings of the community and to respond
to these needs. Safety and security on the site as well as traffic, noise, lighting, and visual

impact will all need to be addressed in public meetings.

Police and fire department access to the site, fencing, and area lighting all will be
investigated in the promotion of park security. Both the city and the neighbors will have
input on this important topic so that all parties feel their concerns have been considered. Any
pathways will accommodate police and maintenance vehicles. Special fencing to protect
private property may be required in places.

3.3 Parking and Traffic

Preliminary Traffic

Burvey

A vewcies

T
o2 12-18 18-20 20-00

(SX] PEDESTRAN

Figure 1: Elements of a structured document: numbered section headings, text blocks, columns, and a graphic image.
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Princeton
Graphic Systems wins
World Class competition
three years running.

Sharp resolution, full compatibility, and rug-
ged reliability. That’s what you get in every
Princeton Graphic Systems monitor. That’s
why Princeton Graphic Systems is number
one in the minds of more and more personal
computer owners every year.

Only Princeton Graphic Systems offers a
complete family of quality personal computer

displays. Our color and monochrome monitors
outperform the competition every time. That’s
why, for the third year in a row, our HX-12 high
resolution color monitor has been voted best
in the world.*

Sofor the very best in personal computer
monitors, pick the company that’s number
one. Princeton Graphic Systems.

*PC WORLD Magazine's 1986 World Class Survey.

GRAPHIC SYSTEMS

AN INTELLIGENT BYSTEMS COMPANY
601 Ewing Street, Bldg. A, Princeton, NJ 08540, (609) 683-1660, Telex: 821402 PGSPRIN, (800)221-1490, ext. 1704
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sists of one or more columns of text
at the same logical level. The next
level up is the section. Sections corre-
spond to the document’s outline in
that each section has a number that
describes its hierarchical position
within the document.

Manuscript assigns arabic decimal
numbering to keep track of document
structure. However, you can specify a
variety of other numbering systems to
use when the document is displayed

or printed: uppercase and lowercase
roman numerals and letters can all be
specified in any combination to apply
to the successive section levels within
a document. User-definable tags are
also available for the first five levels.
For instance, the same section could
be headed by any of the following:

Section 1.2.1
Part 1, Subpart 2, Paragraph a
Chapter I, Verse ii, Line 1

You can also choose to omit section
numbering entirely from a document
when it is printed or displayed.
Structured documents are much
easier to peruse than unstructured
ones, If the section headings are care-
fully chosen, a document becomes
self-indexing. With a single keystroke
combination (Alt plus a number). you
can set the level of detail shown on
the screen, enabling you to locate a
particular section quickly, regardless

nce upon a time (and not too

long ago). technical writers
wrote manuscripts in longhand with a
pencil. They edited by striking a line
through unwanted text and writing
changes in the margins. The first draft
of a document was often typeset
directly from this handwritten manu-
script.

The typesetter then presented the
writer with a collection of unformatted
galleys to correct (again, with his or her
pencil). Figures were sketched on note-
pads and given to an artist to be drawn.
After the galleys and figures were cor-
rected and the second draft was out-
put by the typesetter, the pasteup
cycles began. This process continued
until the product was finally complete.

In one manufacturing organization
back in these dark ages, an enterpris-
ing young technical writer decided to
change the old tried-and-true process
by typing his manuscripts into a com-
puter and printing out a preliminary
copy of his document before it went
to be typeset. When his manager dis-
covered what he was doing, he
ordered the writer to "Stop this foolish-
ness. After all, we are writers, not clerk-
typists.” The young writer and his
manager soon parted company.

The young writer of the story is me.

TOWARD THE FUTURE

Let's look at the technical writer of to-

day and see how a technical word pro-

cessor can improve on the old method.
The writer's schedule for a typical

day might include the following:

® Meeting with project engineers to
discuss the format of the manual for

BY CHARLES WESTON

an upcoming project. Taking notes for
the theory-of-operation section.

® Incorporating these notes with notes
taken last month.

® Generating a plan for adding new
changes to the previous edition of the
technical manual for product X and
revising tables and figures to include
new information.

® pProofreading and correcting galleys
of the proposed manual.

® Gathering information collected from
various -departments (Field Service,
Marketing, Sales, Quality Control, etc)
to incorporate in the new technical
manual.

Assembling these notes and parts of
documents may take six months or
more, depending on the ‘scope of the
project. Each type of communication
will have been written by various in-
dividuals, each in a particular style and
format. Published documentation from
these sources will be in formats ger-
mane to their departments. For in-
stance, Field Service material would be
very terse and in the technical style,
possibly in military document struc-
ture. Marketing documentation would
be more loosely structured, possibly
in chapter and paragraph format, and
SO on.

ORGANIZING THE DATA

The technical writer must attempt to
organize this collection of information
into some kind of structured outline.
He or she will then use the outline to
generate chapter headings and sub-
topics for the proposed technical
manual. Later, these subtopics will be
fleshed out to become the final
manual.

A DAY IN THE LIFE OF A TECHNICAL WRITER

Some of this information will be
edited to produce different documents,
such as a user's guide, a sales brochure,
or possibly a product data sheet. The
style and format of all these docu-
ments will be very different, so the
writer must generate unique outlines
for each of them.

With a technical document processor
the writer can compile these pieces of
information randomly in a single file,
in distinct, individual levels. The writer
can then rearrange these levels to pro-
duce a structured outline of headings
and subheadings. The writer can re-
organize the information repeatedly
without adding or deleting anything.
Figures and tables are defined at this
stage of the organizing process. Before
word processing, this first step in the
creation process sometimes required
half of a project’s allotted time.

DETERMINING THE FORMAT

In the process of combining frag-
mented pieces of documentation, a lot
of time is spent reformatting to achieve
some kind of consistency in the pro-
posed document. Chapters need to be
renumbered. What was a subhead in
one piece of documentation might
become a chapter title in the final
document. A great deal of the tech-
nical writer’s time is taken up by these
mundane tasks.

A technical document processor can
reformat these pieces of documenta-
tion on the fly as they are incorporated
into the overall framework. A docu-
ment processor with this capability
makes the job of restructuring a docu-
ment much easier. By using a filter, or
“template,” that changes the format of
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of the size of the document. After
moving the cursor to the section
heading, you can expand the docu-
ment again.

You can move sections, blocks, or
columns almost instantaneously with
Manuscript—regardless of the amount
of text being moved. Manuscript's
programmers say this is because the
document isn't kept sequentially in
memory. Instead, the blocks are
scattered around and connected by

pointers in linked lists. Moving a struc-
tural entity simply requires adjusting
pointers in memory, rather than copy-
ing the actual text to a new area and
deleting the original.

Manuscript provides a number of
simple tools for working on the docu-
ment's structure. Splitting and ap-
pending sections, subsections, blocks,
and columns are all one- or two-step
operations. Columns can be moved
around within a block, blocks can be

documents as they arrive at your word
precessor, all you have to do to pro-
duce the final document is locate these
component parts in their respective
places.

MERGING TEXT AND GRAPHICS
The technical writer must integrate
tables and figures into the new docu-
ment in a cohesive fashion. Often,
figures and tables have to be resized
a number of times until the intended
page layout is satisfactory. Just about
the time that a figure or table is sized
to the intended page and finalized,
someone will add another column or
another entry that requires yet another
resizing.

Thisdoesn't sound like a monumen-
tal problem until you realize that the
whole document must be reformatted
to accommodate the change of space
required for the revised table. Tables
must be laid out separately and then
pasted into the final layout. This itera-
tive process represents most of the
production time used in a documen-
tation project.

A technical document processor en-
ables the writer to create, size, and edit
tables easily, eliminating tedious, re-
petitious manual labor.

HANDLING REVISIONS

Finally the document is ready in
preliminary form and is sent to the
various contributors for approval. It is
subsequently returned with a number
of changes, some of which are sub-
stantive. (Due to a design change in the
product, for example, an entire new
section might be required in one
chapter)

Under the old system, these revisions
would have taken a great deal of time
because they necessitated reformatting
the entire document. The technical
writer had to insert the required
changes in the original manuscript and
make copies for the next review cycle.
He or she would have had to include
a copy of the original manuscript so
that reviewers could compare the re-
vised manuscript. paragraph by para-
graph, with the original manuscript.

The technical document processor
combines both the new and the old
manuscripts in such a way as to in-
dicate only those words and sentences
that differ between the two documents.
The recently added text is underlined,
and text that has been deleted is in-
dicated by a line struck through it. As
a result the reviewer has only a single
revised document toread, and all the
changes are immediately obvious.

The final task of the technical writer
is to produce a table of contents, a list
of tables and figures, and an index. The
technical document processor pro-
duces these items automatically and
updates them as changes continue
throughout the writing process. The
last step is to select fonts and type
sizes for the final output of the docu-
ment. When this step is complete, the
technical document processor outputs
the document, complete with tables,
figures. and graphics, in camera-ready
form.

Charles Weston is a BYTE technical editor and
former technical writer. He can be reached at
BYTE. One Phoenix Mill Lane. Peterborough.
NH 03458.

moved around within a section, and
sections can be moved throughout a
document.

Other types of text-move opera-
tions, such as moving a block, col-
umn, or table to another section, re-
quire a cut-and-paste procedure.

TABLES

Manuscript includes a table editor
that vastly simplifies the task of enter-
ing, revising, and formatting tables.
And since columns are one of the
structural elements of the system,
they can be manipulated in a variety
of ways. They can be moved around;
for instance, the second and third col-
umn of a table can be interchanged.
Their widths can be changed, and the
attributes of text (bold, italic, etc)
within a column can be changed. A
particularly nice feature of tables is
the variable-width column, which
always expands to the right or left
margin; this makes documents look
neater when they are printed but
doesn't require that you know what
the margins will be when you con-
struct the table.

The table editor also lets you
specify the borders to be used (single
or double lines) and allows individual
control of the line type for interior
and exterior column borders.

Once a table is set up, entering data
into it is very easy. You can enter all
of the information that belongs in a
given cell (row-column intersection)
and then move to another cell in the
same row or column and continue
entering the text. Manuscript adjusts
all the table rows and borders to ac-
commodate cells of different sizes.

MATHEMATICAL EQUATIONS

Manuscript has a command language
for specifying mathematical formulas
and equations. When output to a
printer, the equations appear in prop-
er form. For instance, the command

\ equation “x=[-b+ —root[b super
2—-4ac]over[2a]’ \

produces the quadratic formula

g = b NB -~ dac
2a
(See figure 2 for other examples.)
(continued)
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The formula specification language
allows you to use uppercase and
lowercase Greek letters and a com-
prehensive set of mathematical sym-
bols. Eight distinct bracket types are
available; they are automatically sized
to fit the expressions they enclose.
Manuscript automatically puts vari-
able names (Greek or alphabetic) in
italic type, leaving other formula text
in roman, or standard, type. The sub-
language includes a method for speci-
fying matrix layouts and for stacking
equations.

FOOTNOTES, INDEX, AND TABLE
OF CONTENTS

Manuscript can generate an index,
table of contents, table of figures,
table of tables, and footnotes without
your having to keep track of section
and page numbers manually or hav-
ing to number footnotes manually.

Footnotes and cross-references are in-
dicated on the display by a special
marker character. A keystroke ex-
pands the marker to let you see and
edit the footnote or reference.

WORD-PROCESSING FEATURES
Manuscript offers an ample selection
of word-processing tools. Single- and
double-keystroke commands control
cursor movement by character, word,
line, and screen, as well as by the
structural elements of columns, sec-
tions, and the beginning and ending
of the document. Single-keystroke
commands are also available for de-
leting the individual structural ele-
ments of a document. Deleting or
copying sentences or arbitrary se-
quences of text requires that you
select the delete or copy function,
highlight the text, and press Return.
The editor offers both insert and

overstrike mode for entering text.
Global search and replace operations
offer afew extra features, such as the
ability to search for a phrase with a
certain attribute. For instance, you can
search for all instances of Note: when
the word is set for boldface and
change them to Notice: in italic. It is not
possible, however, to search for all
words that are in boldface; you must
specify a character string in addition
to any attribute. Wild-card searches
are not available in Manuscript.

Manuscript does not allow control
characters to exist in documents, with
the exception of carriage returns and
tabs. You can search for these two con-
trol characters.

USER INTERFACE

Manuscript's user interface presents

a good compromise between the
(continued)

Step Two, Curve Fitting

squares regression is given.

will be obtained when:

results are:

Second Order Curve Fitting

(Y- (X))

is minimized. To solve for A, B, and C requires a knowledge of differential calculus. The

Y'(X)=AX}+BX;+C

where: A =0.00528 B=-1.05 C=164.7

Partial Sample Data Table and Regression Values

Curve-fitting templates are available for 1-2-3, but below a procedure for a second order least

In a second order estimate the data is fitted to an equation of the form r®=axi+sx.+c. In this case
if we let X; be each data sample and ¥ be the actual temperature for that sample, the best fit

Data Actual Data Actual Data Actual
18 179 26 147 34 132
20 163 28 142 36 129
22 157 30 138 38 126
24 152 32 135 40 123

Figure 2: Equations and tables in Manuscript.
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To understand what it mea
' togela Codexdial modem for

All too often something with an incredibly
high reputation for quality also comes with an
incredibly high price tag. And that’s what makes
the price of a Codex 2400 bps dial modem hard
to believe.

Because our 2230 Series of 2400 bps modems
is made to the same exacting standards as other
Codex modems. Modems that have earned such a
reputation for quality, they are preferred by more
experienced data communications managers than
any other brand.

Yet the prices of the 2230 Series
start at just $445.

The 2230 Series provides out-
standing performance, reliability, and
flexibility. They are all full duplex
2400 bps modems that operate synchro-

Visit the Codex booth at TCA (September 23-25); CMA (October 8-10); and Info (October 6-9).

See us at the Motorola/lSG booth at COMDEX,November 10-14.

%

iLmeans
nouem for 5449,
IS visual aid.

nously or asynchronously with a unique auto dial
feature that supports virtually any computer.
Plus they’re Hayes compatible and are available
as standalone units or as dual modem cards that
pack two modems on a single card for maximum
space savings.

Obviously, if you want to get a Rolls Royce
for $445 you'll have to use your imagination. But
to get a Codex dial modem for $445, all you have

to use is your telephone. For more informa-
tion call us at 1-800-426-1212 Ext.
234. Or write Codex Corporation,
Department 707-34, 20 Cabot

Boulevard,
Mansfield, d
~ Massachusetts CO a

© 1986 Codex Corporation. Motorola and () are trademarks of Motorola, Inc. Codex is a registered trademark of Codex Corporation.



LOTUS MANUSCRIPT

Lotus Manuscript

Type
Structured document processor (includes
spelling checker)

Company

Lotus Development Corporation
55 Cambridge Parkway
Cambridge, MA 02142

(617) 577-8500

Computer [

IBM PC and compatibles; requires MS-
DOS version 2.0 or higher and 512K
bytes of RAM; hard disk required

Printer Support

Apple LaserWriter; Hewlett-Packard
ThinkJet and Laserdet (all font cartridges);
Epson LQ-1500, FX-80/100, FX-85, FX-286;
IBM Proprinter, Quietwriter, and Graphics
Printer; Okidata ML92, ML93, ML193, and
ML293; Toshiba 1300 series and P351;
Diablo 630; NEC 3550; other PostScript
printers; other printers to be announced

Documentation
Reference manual and tutorial

Price
$495

needs of expert users and the needs
of novices. You can specify most
operations by moving the cursor
through a series of menus or by one
or more keystrokes. When you have
to input a variable parameter, the pro-
gram offers a pop-up data-entry menu
showing the various options available
for that field. An experienced user
can simply type in the needed param-
eter without stopping to look at the
options.

A context-sensitive help facility
makes it possible to use Manuscript
without relying on printed reference
materials. Pressing the Fl key calls up
a help screen appropriate to the cur-
rent operation.

UTILITIES

Manuscript includes an 80,000-word
spelling checker from Proximity Soft-
ware. The same package is integrated
into Lotus Symphony. The spelling
checker lets you create and maintain
your own auxiliary dictionary, which
would be essential in many of the
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technical fields for which Manuscript
is intended.

An important feature for technical
writers in large organizations is Manu-
script's document comparator. This
utility program compares two ver-
sions of the same Manuscript docu-
ment and prints a reconciled text
showing how the later document dif-
fers from the earlier one. Inserted
material is underlined, and deleted
material appears with a “strike out”
line through it. Revision bars in the
margin highlight lines that contain
changes.

IMPORTING AND EXPORTING
DATA

Switching to a new word-processing
program might be impractical if none
of your existing text files could be
ported over to the new system.

Manuscript can read any ASCll-en-
coded text file; however, control char-
acters other than tabs, carriage
returns, and linefeeds may cause
problems and should probably be re-
moved before the file is imported. For
instance, printer control codes should
not be included in a text file to be im-
ported by Manuscript. Extended
ASCII characters (codes greater than
127) should also be removed.

Initially, Manuscript puts the im-
ported ASCII text into a structured or
unstructured document (your choice).
In the former case paragraphs
become separate blocks. In the latter
case. you must break up the blocks
manually. In both cases. you must
define your own section boundaries
between the blocks.

Manuscript can import two other
forms of text files; DCA and Think-
Tank. DCA (document content archi-
tecture) is an IBM structured-docu-
ment standard used in a number of
systems; these documents retain their
structure and can be revised when im-
ported into Manuscript. ThinkTank is
a popular outliner and was one of the
early models for Manuscript. (The
product’s code name was SOL, an ap-
parent acronym for scientific outliner.)

Manuscript also lets you export
documents in ASCII and DCA formats.
Exported DCA documents retain their
structure when read in by DCA-con-
forming programs, but Manuscript

features not supported by the DCA
system are lost in the process. Ex-
ported ASCIl documents resemble
the text as it appears on the screen
in terms of indentation and carriage
returns.

Manuscript can incorporate a vari-
ety of graphic images into a docu-
ment: Lotus PIC, PostScript (for out-
put to PostScript devices only), and
bit-map files. For example, a pie chart
could be included in a Manuscript
document with the command

\ picture piechart.pic width=rm\

The width=rm parameter forces the
graphic to be scaled so that it extends
out to the right margin. Other scaling
and sizing tools are available.

The files must contain the proper
header information, so not every
graphic file is automatically loadable.
Some processing or conversion might
be necessary.

Lastly, Manuscript can accept
spreadsheet data in the Lotus 1-2-3 or
Symphony format. Such data can be
converted into a true Manuscript table
structure or input as a simpler table
in which tab characters separate the
columns.

OUTPUT QUALITY

Manuscript outputs at highest quality
and performance to devices equipped
with a PostScript interpreter, such as
Apple’s LaserWriter. Based on the for-
matting specified in a document,
Manuscript prepares the necessary
PostScript commands for generating
both text and graphics.

Outputting to non-PostScript devices
is done through a set of custom
drivers, one for each device. For text
output, the drivers operate the
printers in text mode, that is, using the
printers’ built-in character sets.
Graphics mode is used only to gen-
erate special characters in formulas
and for graphic images and table
borders.

The advantage of this system is
speed and quality of output; printing
in text mode is much faster than print-
ing in graphics (bit-image) mode. A
printer's built-in character set is
typically better designed than a bit-
image character set can afford to be

(continued)
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MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
‘4 compiler that has many strengths . . . quite valuable
for serious work”

Computer Language review, February 1985 |

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 p1018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, andMark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

Execution  Code
Time Size

Compile/
Link Time

Dhrystone Benchmark
Manx Aztec C86 3.3 34 secs 5,760
Microsoft C 3.0 34 secs 7146
Op