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Turbo Pascal

e frequently

surprise people

with inventive,
imaginative software,
and people frequently
surprise us with the way
theyuse it.

For example, you'll
§ read on this page how
Michael J. Watkins of the
Petroleum Technology
Center in Houston, Texas,
used Turbo Pasca.F’ (and Turbo Graphix Toolbox”
and Turbo Tutor®) to cut down the tedium and
time in creating Circular Performance Profile
Charts (CPPCs).

We didn't know they existed, but you learn
something new every day!

Applications like CPPCs might not fit your
exact needs, but at the same time they might
stimulate fresh ideas in your mind about how you
can put Turbo Pascal and the Turbo Pascal family
to work for you.

And thank you for your interest in and
support for Borland International.

Philippe Kahn,
President, Borland International

INSIDE STORIES!

B Turbo Pascal 3.0, already described by PC Magazine as “Language
deal of the century,” is now an even better deal than that, because we've
included the most popular options (BCD reals and 8087 support).

What used to cost $124.95 is now only $99.95!

B Completely new Turbo Tutor 2.0 now available. New software. New
manual. New split screens. New quizzes. Only $39.95. Upgrades
available under Borland's "Almosi-Free" upgrade plan. Details inside.

LATE NEWS!

B June/July Special Artificial Intelligence Issue of The Micro Technical
Journal says, “Turbo Prolog looks like it's going to be a winner, for both
the beginner and professional programmer.”
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deliberately

programmed to go
around in circles

Circular charts (or
CPPCs) are used by Michael
dJ. Watkins of the Petroleum
Technology Center in
Houston, Texas, to plot &
single performance property
for & large number of
elastomers, which have
elastic, rubber-like properties.

Mr. Watkins wrote us
saying, “Because CPPCS
condense & ot of data in one
graphic, they can be very
tedious and time-consuming
to draw.”

What he did to solve
those problems was to write &
Turbo Pascal program for
IBM® personal computers to
“generate these charts
quickly and easily.”

He used Turbo Pascal
“because it has a companion
set of very powerful graphics
programs (Turbo Graphix
Toolbox) which greatly
simplifies the required
programming,

Turbo Pascal is not a
difficult language to use and
can be easily learned by
persons who can program In
FORTRAN or BASIC. An
excellent tutorial (Turbo
Tutor) is available for the
novice or experienced
programmer. The Turbo
Pascal products are also very
moderately priced.”
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Turbo Pascal® 3.0

“For the IBM FC, the benchmark
Pascal compiler is undoubted]y
Borland International’s Turbo
Pascal" says Gary Ray of PC
Week. We and 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 compilers.
Described by Jeff Duntemann of PC Magazine as the
“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 to cost $124.95 is now only $99.95| You now
get a lot more for a lot less: the compiler, 8 complete-

ly integrated programming environment, and BCD
reals and 8087 support—all for 8 suggested retail of
only $99.95.

Borland’s Business Productivity Programs:
Retlex: The Analyst™ Analytical database manager. Provides complete new look at
data ngrranally hidden by programs like 1-2-3° and dBASE.® Best report generator
for 1
\N\ Reflex Workshop™ Important new addition to Reflex: The Analyst. Gives you 22
diflerent templates to run your business right.
Sidekick™ Complete RAM-resident desktop management includes notepad, dialer,
calculator and more.
Traveling SideKick™ Electronic version 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 Relerence Programs:
Turbo Lightning” Works with all your programs and checks your spelling while
you type! Includes 80,000-word Random House® Concise Dictionary and 50,000-
word Random House Thesaurus. Forerunner of Turbo Lightning Library.
Lightning Word Wizard™ Includes ingenious crossword solver and Six other word
challenges. If you're into programming, Lightning Word Wizard is also a development
toolbox and the technical reference manual for Turbo Lightning.
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Turbo Tutor® 8.0
Just released (July '86), the new
Turbo Tutor can take you from
“What's & computer?” on
through to complex data
structures, assembly languages,
trees, tips on writing long

S programs in Turbo Pascal, and &
high level of expemse Source code for everything 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 460-page manual—
which is not as daunting as it sounds, because unlike
many software manuals, it was not written by oran-
gutans. (With our all “almost-free” upgrade, you can
upgrade to Turbo Tutor R.0 by sending us your master
diskettes, proof of purchase, and $10.00, which covers
shipping and handling.) Suggested retail: $39.95.

Turbo Editor Toolbox™
Recently released, we called our
new Turbo Editor Toolbox &
“construction set to write your
own word processor.” Peter
Feldmann of PC Megazine
covered it prety well with, “A
‘write your own word processor’
program for intermediate level programmers, with lots
of help in the form of prewritten procedures covering
everything from word wrap to pull-<down windows.”
Source code is included,
and we also include
MicroStar, & full-
blown text editor with
pull-down menus '
and windowing. 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 Paseal source code to just about anything

you ever wanted & PC-compatible text editor to do.”
Suggested retail: $69.95.

All Borland products are registered Irademarks or trademarks of Borland tnternalional, Inc. or
Borland/Analylica, Inc. 1-2-3 is a regislered trademark of Lolus Development Corp. dBASE is a registered
trademark of Ashton-Tale. Random House is a registered trademark of Handom House, Inc. Hercules i 5
trademark ot Hercules Computer Tech. IBM, AT, XT, and PCir are regi d trademarks of |

Business Machines Corp.  Copyright 1986 Borland Internalionat  Bi-1067




Turbo GameWorks™

Also recently released, Turbo

GameWorks is what you think it is;
_ “Games” and “Works.” Games you
~ can play right away (like Chess, f

Bridge and Go-Moku), plus the @
j Works—which is how computer

v W games work. All the secrets and

strategies of game theory are there for you to learn. You
can play the games “as is” or modify them any which way
you want. Source code is included to let you do that, and
whether you want to write your own games or simply play
the offthe-shelf games, Turbo GameWorks will give hours
of diversion, education, and intrigue. George Koltanowski,

Turbo Database Toolbox™
A perfect complement to Turbo Pascal, because it

Deg? of Am%?gag CIBI%S, - contains & complete Library of Pascal procedures
811' Ormer rresiacnt, that allows you to search and sort dats and build
United States Chess powerful database applications. Having Turbo
Federation, reacted to SENNSSSSES  Database Toolbox means you don't have to reinvent
Turbo GameWorks like the wheel each time you write & Turbo Paseal program. It comes with
this. “With Turbo source code for & free sample database—right on disk. The database can

! ; L d be searched by keywords or numbers. Update, add, or delete records as
GameWorks, you reaon e e B o needed. Just compile 1t and it's ready to go to work for you. Suggested
your way to becoming & i - retall: $69.95.
master chess player,” and . —
Kit Woolsey, writer, author, and twice Champion of the _ Technical Specifications: .

) R « y TURBO PASCAL 3.0 Minimum memory:128K, includes 8087 and BCD features for 16-bit MS-DOS and

Blue Ribbon Pairs, wrote, NOWpJ&Y the world’s most CP/M-86 systems. CP/M-80 version minimum memary: 48K; BU7 and BCD fealures ol availble.
pOpU_l&I’ C&I’d g&me— Bl"ldge ... even pI’OgT&m yOllI’ own {#ﬁ:gﬂggﬁzﬁlﬂgﬁa{gowtm Minimum memory: 128K. CP/M-80 minimum memory: 48K. Requires
bidding or scoring conventions.” Suggested retail: $69.95. TURBO GRAPHIX TOOLBOX* Mirimum memory: 192K, Requires PC/MS-DOS 2.0 or laer, Turbo

Pascal 3.0, and 1BM CGA, Hercules Monoctrome Card or equivalent.
TURBO TUTOR 2.0 Minimum memory: 192K. CP/M-80 version minimum memory 48K. Requires
PC/MS-DOS 2.0 or later and Turbo Pascal 3.0.

Turbo Graphix Toolbox™ TURBO EDITOR TOOLBOX* Minimum memory; 192K. Requires PC/MS-DOS 2.0 or later and Turbo
. Pascal 3.0.
It includes & library of graphics routines for Turbo TURBO GAMEWORKS* Minimum memory: 182K, Requires PC/MS-DOS 2.0 or later and Turbo
Pascal programs. Lets even beginning programmers Pascal 3.0,
create hlgh-resolumon gr&phlcs with an ]_‘BM, TURBO PROLOG* Minimum memory: 384K.
4 REFLEX: THE ANALYST* Minimum memory: 384K. Requires IBM CGA, Hercules Monochrome Card
Hereules, or comp&mble graphlcs ad&pter. Our ; or equivalent. Works with Intel's AboveBoard-PC and -AT; AST's RAMpage! and RAMpage! AT,
' - Turbo Graphix Toolbox includes all the tools you'll Quadram's Liberly-PC and -AT; Tecmar's 640 Plus; [BM's EGA and 3270/PC; AT&T's 6300 and
= “Z ever need for complex business graphies, eagy many olfers
REFLEX WORKSHOP* Minimum memory: 384K. Requires Reflex. The Analyst. Two disk drives or hard
windowing, and storing screen Images to memory. It comes complete Bk roommentes. Y ¢ y
with source code, ready to compile. Suggested retall: $89.96. TURBO LIGHTNING* Minimum memory: 256K. Two disk drives required. Hard disk recommended.

LIGHTNING WORD WIZARD* Minimum memory: 256K. Requires Turbo Lightning. Turbo Pascal 3.0
required to edit source code.

SIDEKICK* Minimum memary: 128K.

TRAVELING SIDEKICK* Minimum memory: 256K.

SUPERKEY* Minimum memory: 128K.

*For IBM PC, AT, XT, PCjr and true compalibles only, running PC/MS-DOS 2.0 or later.

Recognition for Borland International has come Irom business, rade, and media, and includes both product
awards and awards for technical excellence and markeling. Borland was named “Company of the Year” by
PC Magazine; Sidekick, the #1 bes! seller for the 1BM PC, was named “Product of the Year" by InfoWorld;
Turbo Pascal was selecled one of PC Week's Top 10 Products for 1984, SuperKey won one of PC
Magazine's “Best of 1985" awards; Reflex, The Analyst was recognized in the “Software Products of the
Year" awards by InfoWorld; and Rellex and SideKick were both nominated for British Micro Awards in 1986
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Step-by-step tutorial, demo programs with source code included!

Borland’s new Turbo Prolog is the
powerful, completely natural
introduction to Artificial Intelligence

Prolog is probably one of the ¥
most powerful computer program-
ming languages ever conceived,
which is why we've mads it our
second language—and “turbo-
charged” it to create Turbo Prolog.”
Our new Turbo Prolog, the natural
language of Artificial Intelligence,

IBM® PC and introduces you step-by-
gtep to the fascinating new world of
Artificial Intelligence. And does all
this for an astounding $99.95.

Turbo Prolog is to Even if you've never
Prolog what Turbo programmed before,
Pascal® is to Pascal! our free tutorial will
Our Turbo Pascal astonished ~ get you started right away
everyone who thought of Pascal You'll get started right away
as “Just another language” We  because we have Included a
changed all that—and now Turbo - complete step-by-step tutorial as
Pascal is the de facto worldwide  part, of the 200-page Turbo Prolog
standard, with hundreds of Reference Manual. Our tutorial
thousands of enthualasts  will take you by the hand and
o } andusersin  teach you everything you're likely
universities,  to need to know about Turbo
research Prolog and arificial intelligence.
| centers, For example: once you've
schools, completed the tutorial, you'll be
andwith pro-  able to design your own expert
fessional program-  gystems utilizing Turbo Prolog’s
@ mers, students, powerful problem-solving
o and hobbyists. capabilities.

You can expect at least the Think of Turbo Prolog as &
same impact from Turbo Prolog,  high-gpeed electronic detective.
because while Turbo Prolog 18 the  Firut you feed 1t information and
most revolutionary and natural  teach it rules. Then Turbo Prolog
programming language, it 18also  “thinks” the problemth ugh
a complete development environ-  and comes up with all the
ment—just like Turbo Pascal reasonable answers—almost
Minimum memory: 384K instantly.

If you think that this i
£k Turbo Prolog offers  &mezing, you just need to
generally the fastest and remember that Turbo Prolog 15 &
. 5th generation language—and
most approachable imple- . yinq of language that 8lst
mentation of Prolog. century computers will use
Darry! Rubin, routinely. In fact, you can
1 xport 39 compare Turbo Prolog to

1 | l | want [ ]
1] « the best! [ |
4 . For credit card orders l
. or the dealer nearest you
call (800) 255-8008 W
5 in CA call (800) 742-1133 ]
W s Product Price iy |
B _ o Poo $99.95 § [ ]
— Reflex: The Analys! 14995 §
L __ Reffex Workshop 69.95" 8 =
- = __ Rellex, Reflex Womshop 199.95" §
. — Tubo Pascal 3.0 .
wIB087 & BCD 99.95 § ]
— Tubo Pascal for CP/M-80 69.95 §
— Tuto Database Tooox 69.95 § .
__Tubo Graphix Tookbox 69.95 §
i __ Tuto Ttor 2.0 3995 § .
. — Tuto Editor Toobox 6995 § l
g — Tubo GameWorks 69.95 §
B o i 99.95 § [ ]
- B — vomig wor wizaw 69.95 § [ |
- o ]
Wod Wizad 14995 §
B _ s 8495 §_ |
Wl — Tveiing Sigekick 69.95* § [ ]
__ Sideick,
. Traveling Sidekick 125.00° § .
__ Sipertey 6995 § N |
. Outside USA add $10 per copy .
E . CA and MA res. add sales tax $ .
g Amount enclosed ]
Turbo Pascal the way you Prices inchde Shipping (o all US cities. [ |
could compare Turbo Pascal to (I Contoty descrve you computer syste [ ]
1ngu | g Mieis _8-bi _ 16-bit
machine age. = Iuse: — PC-00S — CPIM-80 — MS-00S — CPIM-86 =
You get the complete | B My comuter's rame and mocel i
MDOPPOIOg . The disk size /use is: 01 3% O 5% O 8 =
5 i use is: W H
pmmmmmg system i . Payment:  VISA  MC  Money order  Check . ]
for only $99.95 - Critcard expaton dale —/

You get & complete Turbo ORI |
Prolog development system 4 [ CLrrt1t i1/
including; i NoT copy PROTECTED  GF15 [l
aThe th fast Turbo Prolog r§ 8 **60-DAY MONEY-BACK GUARANTEE ]
incremental compiler and the ; [ | :"’e e [ ]
interactive Turbo Prolog edttor. [l o o |
= The 200-page reference q & B
manual which includes the step- ] s:a:‘e« b - ]
by-step Turbo Prolog tutorial ga [ ] Tele,(;m- " [ ]
u The free GeoBase™ natural 0 . ;

€0Ds and onders WILL NOT be ed by Bortand.
query language database ? = gmyfze U% paymmlv;y mZm"Sﬁ,'é’ém :'7 US dolkars
& iawn on @ i
]ncludlng eommenth BOURCE - “Limited Time Offer untif September 1, 1986.
code on disk—ready to comptle. “*YES, if withi 60 days o purchase you find thl ts product [ |
GeoBase 18 & complete database [ | dost ok %@Jt;ﬁ; o e [ ]
deslgned and developeda und B 2w veme [ ]

US. geography. It includes citles, Prices subject to change without nolice.
mountains, rivers, and highways,

and comes complete with natural

Turbo Profog 1.0 Technical Specilications
2 . Complier: incremental compiler generating nalive in-line code
. and linkable object modules. The linking formal includes a linker

and is compatible with the PC-DOS linker. Large memory mode!
query Wﬁ UB'(’? GeoBaBe . suppont. Compiles over 2500 lines per minule on a Slandard
{mmediately “as is," or modify it 18M PC. R . [ ]
Interactive Editor: The system includes a powertu interactive
to fit your own interests. text editor. I the compiler defecls an eno¥, ihe editor [ |
) o N aulomatically posikions e cursor approprialely in the sowrce
Sodon't delay don't waste & . code. Al run-time, Turbo Prolog programs can call the editor, .
— A view the running program’s sowce code.
second—get Turbo Prolog now. e e T ]
¥pe System: A llexible objeci-orien e system is
$99.95 15 an amazingly small B suoooer. ! s N |
prlce to-f)ay to become an Windowing Support: The system supports both graphic and .
fext windows.
immed!ate authority—an Instant InputiOutput: Full HO Iacilillies, including lormatted 110, s
streams, and fandom access files
expert on artificla intelligence! Humerc Rangas: inlegers. —32767 o 32767 Reals: ]
ury 1E—307 10 1€+-308.
The Rt cent; I on]y one Debugging: Complete buili-in trace debugging capadilities
phone call away. W ioving sine seopig o rogiams [ ]

SCOITS VALLEY, CA 95066
NTERNATIONAL

Inquiry 42 for End-Users. Inquiry 43 for DEALERS ONLY.
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SIMILARITY MAPPING by Rob Spencer ....... o B A T T 85

This Microsoft BASIC program for the Macintosh can create ‘maps” from tables of
distance data.

CIARCIA'S CIRCUIT CELLAR: PARALLEL INTERFACING:

A TUTORIAL DISCUSSION, PART 2: APPLICATIONS by Steve Ciarcia ,................. 97
Steve briefly looks at some specific interface adapters.

THE DEFINICON 68020 COPROCESSOR, PART 2: SOFTWARE SUPPORT

by Trevor Marshall, Christopher Jones, and Sigi Kluger. ... ......................... 108

The conclusion of this article focuses on the software available for the DSI-020
coprocessor board for IBM PC XTs, ATs. and work-alikes.

MATHEMATICS OF PROGRAMMING by CA.R. Hoare ... .......................... 115
Programs written using mathematical laws promise significant benefits.
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INTRODUCTION ... : ..t [ 1)
ELEMENTS OF OBJECT-ORIENTED PROGRAMMING by Geoffrey A. Pascoe. . . . . . .. v, 139
An analysis of just what makes a language object-oriented.
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For only $895, smARTWORK?® lets
the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD
department to get to your project.

sMARTWORK?® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

0 Complete interactive control
over placement and routing

O Quick correction and revision
O Production-quality 2X artwork
from a pen-and-ink plotter
O Prototype-quality 2X artwork
from a dot-matrix printer

"“J:{""_. H]”“”“”””

(] Easy to learn and operate, yet
capable of sophisticated
layouts

O Single-sided and double-sided
printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white
display

System Requirements:

O IBM Personal Computer, XT, or
AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or later

O IBM Color/Graphics Adapter
with RGB color or black-and-
white monitor

[0 IBM Graphics Printer or Epson
FX/MX/RX series dot-matrix
printer

O Houston Instrument DMP-41
pen-and-ink plotter

[0 Optional Microsoft Mouse

for the Design Engineer
in a Hunry

The Smart Buy

At $895, sSmARTWORK?® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.
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Wintek Corporation Inquiry 317
1801 South Street

Lafayette, IN 47904-2993
Telephone: (317) 742-8428

Telex: 70-9079 WINTEK CORP UD

In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

“smARTWORK: "Wintek” and the Wintek logo are
registered trademarks of Wintek Corporation.



EDIT-ORIAL

PROGRESS ON

SOURCE CODE LISTINGS

We believe we are finally at the point of
providing program listings for BYTE arti-
cles in ways that all BYTE readers will find
satisfactory. You will have your choice of
listings on disk, in print, by download from
BYTEnet Listings, or by download from the
BYTE Information Exchange (BIX).

Before explaining more about these four
ways of receiving listings, let me explain
what we have found out about your pref-
erences. For years, some readers have
complained that publishing complete list-
ings in the magazine is silly. These readers
generally want discussion of algorithms
rather than complete programs, and they
consider it out of the question to type in
a program listing. These readers say noth-
ing is duller than 10 consecutive pages of
source code when the program doesn't in-
terest you. If they want to run or study the
program in detail, these readers say. they
will download the listing.

Another set of readers has expressed
the opposite preference: listings in print—
and nothing less than listings in print.
These readers say they seldom want to
run programs; rather, they want to study
source code alongside the article about
the program. They want all articles laid out
so that descriptive text is always beside
the relevant passage of source code—
something that is seldom possible under
the best of circumstances. These readers’
primary interest is to learn programming
techniques and apply them in their own
programs. Readers of this type have been
understandably upset by our recent em-
phasis on the electronic publication of
listings. Whenever these readers have
written, we have sent them photocopies
of specific listings on request. This has
been a strain on our editorial assistants
and has been inconvenient for the readers
affected. .

Our impression is that most readers
want the program listings in machine-
readable form. Readers who don't have
modems want the source code listings on
disk. In trying to satisfy this need, we have
tied up several staff members in convert-
ing data from one disk format to another
and in making copies in each format.

North American readers who do own
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modems have expressed no dissatisfac-
tion with the availability of listings, either
through our three free bulletin boards or
through our commercial service, BIX.
Those who use the free bulletin boards
must pay their own long-distance charges.
Those who use BIX must pay a sign-up fee
and connect-time charges, but they can
call a local Tymnet node and avoid
telephone tolls. Readers outside North
America have faced high telephone tolls
or data-communications charges in trying
to get BYTE listings by modem.

SOLUTIONS

Starting in September, we will provide in
BYTE postage-paid order cards for pro-
gram listings in a choice of 12 disk formats.
To make it possible to fulfill orders with
acceptable efficiency, we had to limit the
number of formats supported. But we
have chosen the formats based on re-
quests received over the past several
months. We have also made an arrange-
ment with a commercial disk-fulfillment
service that will provide rapid turnaround
onorders. The order card will permit you
to subscribe to a year's listings on disk,
if you wish. Readers will be able to sub-
scribe to the listings on disk just as they
subscribe to BYTE itself.

Also starting in September, we will offer
quarterly printed volumes of source code
to accompany BYTE articles. To help all
readers catch up, we will first offer a single
volume of printed listings to accompany
the January-June 1986 issues. Thereafter,
we will offer a volume of source code in
the middle of the second month of each
quarter. Readers will be able to subscribe
to the listings in print if they prefer this
medium to disk. The advantage of having
the source code in volumes separate from
the articles is that the reader will always
be able to open both the listing and the
article to the desired page. This solves the
layout problem in the best possible way.

We are pricing the quarterly listings now.
We want to hold the price as low as possi-
ble but must pay for paper, printing, ship-
ping, postage, and handling. Our manage-
ment thinks it unlikely that advertisers will
want to buy space in a volume that con-
sists entirely of program listings. Adver-
tisements in BYTE's regular issues make

the magazine much less expensive to
readers than it would otherwise be. The
quarterly listings volume will probably
have to derive all its support from the
cover price. But the quarterly will contain
many pages of source code in high-level
languages—code for which there could
never be room enough in BYTE itself.

For those who prefer to download list-
ings. BYTEnet Listings will remain free (ex-
cept for your own telephone tolls); BIX will
continue to have a one-time $25 sign-up
fee and evening connect-time charges of
$9 per hour plus $2 per hour Tymnet sur-
charge.

We hope every reader will find listings
available in a satisfactory form.

PROGRESS ON BIX

BIX now (mid-June) has more than 6000
users and continues to grow rapidly.
Growth was slowing system performance
until we put four 68020s into the Arete
1200 in place of the three 68000s that
were serving as processors. We also in-
creased RAM from 4 megabytes to 8. To-
gether with the twelve 68000s that han-
dle 1/O, the four 68020s have made the
Arete run with blazing speed again. We
are considering the use of multiplexers, to
increase the capacity of each port, and
Sun's Network File System, to go beyond
the capacity of one Arete 1200.

David Betz, BIX senior editor and author
of XLISP. has made a number of enhance-
ments to the BIX code since joining us.
His new cyclic redundancy check routines
have made downloads through packet
nets (Tymnet) quite reliable and accurate.
Other enhancements will make BIX easier
to use. Programmers in New York are at
work on direct-debit billing and corporate
billing options to make BIX accessible to
those who prefer not to use MasterCard
or Visa.

McGraw-Hill has decided to send out re-
quests for quote to provide the hardware
for the next generation of BIX. The Arete
machines are very much in the running,
as are a number of other supermicros and
some superminis. One large timesharing
service wants to host BIX on Cyber main-
frames.

—Phil Lemimons
Editor in Chief
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Before you invest in a DEC*VT240 terminal,
consider the software alternative.

Stop and think about what you really
need: A text terminal. Tektronix*
graphics. ReGIS* graphics. File transfer
capabilities. Communications.

Purchasing a state-of-the-art terminal
may be one option, but Persoft has a
smarter solution—SmarTerme® 240,
the ultimate in terminal emutation
software.

SmarTerm can do everything the state-
of-the-art terminal can do—and more.

That's why we call it state-of-the-smart.

With SmarTerm 240, the emulation is
so exact you'll forget you’re using a
PC. It features superior text emulation,
ReGIS graphics, Tektronix graphics,

~outstanding communications and file
transfer capabilities.

B

You also get on-line help screens,
remappable keyboard layouts and
programmable softkeys which can
simplify your most frequently performed
tasks. You can even customize your
own menus!

And because SmarTerm runs on your
PC, you've always got a wealth of
computing power right at your fingertips.

All SmarTerm products are backed

by Persoft's strong technical support
network. It's a service you expect from
the industry leader in terminal emulation
software.

No matter which terminal you're
currently using—Data General Dasher*
D400, Tektronix 4010/4014, DEC VT100,
VT125, VT220 or even the new VT240,

SmarTerm has a state-of-the-smart
solution for you.

To find out more about the SmarTerm
family of terminal emulation software,
see your local dealer. Or contact:
Persoft, Inc.

2740 Ski Lane

Madison, W] 53713

(608) 273-6000 - Telex 759491

~ STATE
VS OF THE

“SmarTerm s a registered trademark of Persak. Inc. "DEC, VT and ReGIS; ars tradarmarks ol Digitat Equi spment Co rp.
*DASHER Is a registercc irademark ol Data General Corp. Telavomx 18 a regy! suueo tragemark of Tekts ﬂn X, tnc.
® Persofl, Inc., 1986. All rights,feserved. {
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Staff-written highlights of developments.in technology and the microcomputer industry.

CMU Researchers at Work on Storage Device,
NAND Gate Based on Biological Materials

Researchers at Carnegie-Mellon University in Pittsburgh are at work on two digital elec-
tronics devices based on biological materials: a storage device that can pack data at a den-
sity of 1 gigabyte per square centimeter and a NAND gate that is 1000 times smaller than
current NAND gate circuits. ‘

According to Robert Birge, head of the chemistry department at CMU, the storage device
is based on a protein called bacteriorhodopsin, which can exist in two states, each of which
absorbs light at a different frequency. The state of each molecule can be read and flipped
with a laser tuned to one of these frequencies.

In a prototype built by the CMU group, three molecules can hold 1 bit of data. This triad
of molecules is relatively small, encompassing an area of approximately 100 square
angstroms. Although the storage density in the prototype is | gigabyte per square cen-
timeter, the small size of the triad implies that the theoretical molecular limit for data
storage is 100,000 gigabytes per square centimeter.

The speed of these molecules is estimated at 10 picoseconds per transaction, much faster
than the time required by any optical modulator to access the molecules with the laser
light. The data-access rate for this device is thus a function of the speed of the optical
modulator.

Bacteriorhodopsin, produced by a genetically modified strain of bacteria found originally
in the salt marshes of San Francisco Bay, is said to be very stable and can stand up to high
temperatures and high amounts of optical radiation. Birge and his colleagues are working
on genetically modifying the bacterium to yield a protein that will perform satisfactorily at
room temperatures.

The CMU group is talking with Seagate Technology regarding possible implementations of
research results.

The NAND gate that's based on biological molecules will be composed of two
cyaninelquinone complexes joined to a porphyrin molecule. If both cyanine groups are ex-
cited, for example, by two lasers, the porphyrin molecule will become excited. The excited
porphyrin can in turn excite a chromaphore molecule, which can be read by a third laser or
can serve as input for another NAND gate.

Although an individual NAND gate has not yet been completed, Birge expects the gate to
change states in a mere 3 picoseconds. As for size, at 10 nanometers per gate, the gates
would be 100 times smaller than sizes predicted for future conventional NAND gates.

Funding for the NAND gate research is being supplied by IBM.

Cover Designed to Thwart Electronic Eavesdropping

In response to a report detailing the ease with which unauthorized persons can eavesdrop
on computer terminals (see Microbytes in the March BYTE), a start-up company in Canada
is planning to bring to market a flexible covering for terminals that will help eliminate this
possibility. The new product, tentatively called the Erintec Security Canopy, is designed to
absorb electromagnetic radiation emanating from a terminal’'s cathode-ray tube. Last year, a
Dutch engineer named Wim van Eck demonstrated how easy it is to receive .and decode
that radiation. Using only an ordinary television, an antenna, and electronics parts worth
about $15, van Eck was able to eavesdrop on confidential information on a terminal screen
located hundreds of yards away.

The canopy is made of metalized fabric and glass and completely encloses a terminal.
The product was designed by an Irish research firm called Securi-Tek Ltd.; it will be
marketed by the newly formed Erintec, of Toronto, in the fall. According to a company
spokesperson, the price of the canopy has not been set, but it will probably be in the
neighborhood of $500.
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Ex-Apple Engineers Plan Card That Brings
XT Compatibility to Ile

A start-up engineering firm headed by ex-employees of Apple Computer expects to give the
venerable Apple Il yet another life by adding IBM PC XT compatibility to the machine. The
Engineering Department Inc. (Campbell, CA) hopes to have its Little Blue card for the Apple
lle in production and available by January 1987, according to marketing manager Dave Lar-
son. The Engineering Department is headed by Wendell Sander, a former Apple engineer
who designed the Apple lil and the Integrated Woz Machine, a custom integrated disk con-
troller used in the Apple Ilc and Macintosh.

Based on a 7.2-MHz 8086 processor, the Little Blue design includes 640K bytes of user
RAM, IBM CGA-compatible video, hard disk support (including the ability to store MS-DOS
files on Apple hard disks such as the ProFile), and a socket for an 8087 math coprocessor.

Little Blue won't be the first attempt to bring IBM PC compatibility to the Apple Ii. One
now-defunct product, the Rana Box, housed an 8088 in an external system with its own PC-
style 5Y%-inch disk drive. Little Blue is designed as an internal product that will be able to
use newer Apple 3%-inch drives to read and write both Apple Il and IBM PC XT software.

“Rana was external and it wasn't the right solution,” Peter Quinn, executive vice-president of
The Engineering Department, told BYTE/BIX. Quinn worked as hardware and product design
manager of the Apple Ile and Ilc and was an integrated circuit designer at Zilog. “The soft-
ware alone will represent four man-years of development [when Little Blue is finished|," said
Quinn. “There’s a lot of skepticism [that it can be done|, but we're not afraid.”

Stanford Designs New RISC Chip

Engineers at Stanford University's Center for Integrated Systems have designed a micro-
processor they say is capable of speeds of 20 million instructions per second and of run-
ning in parallel with others like it. The MIPS-X is a CMOS chip that uses the RISC (reduced
instruction set computer) design. Although the actual chip has not been fabricated, one will
be made this summer, according to Mark Horowitz, an assistant professor of electrical
engineering and team leader of the project.

The 8- by 8.5-millimeter MIPS-X will contain 150,000 transistors. The MIPS-X project is the
lineal descendant of one of the first RISC machines, the MIPS processor designed at Stan-
ford by John Hennesey.

“In fairness, the 20 million instructions is really the peak, the best it could ever do,”
Horowitz said. "We hope to have an effective throughput of 10 million |to] 12 million in-
structions per second.”

A computer built with 10 MIPS-X chips operating in parallel could perform as many as
100 million instructions per second, making it one of the fastest computers in the world.
However, Horowitz said he has no intention of trying to build a computer system based on
the MIPS-X chip. "if people who are doing work in operating systems and other kinds of
software development are interested in using it, that's fine," he said.

NANOBYTES
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VLSI Technology Inc. (Phoenix, AZ) and Intel Corp. (Santa Clara, CA) have teamed up to
design and market the CMOS VL82C389 Message Passing Coprocessor (MPC) chip. Accord-
ing to the two companies, the MPC increases the reliability and decreases the power con-
sumption of Multibus Il boards by replacing as many as 50 chips. It handles interboard
communications tasks and relieves the CPU of monitoring or directing those tasks. Use of
the MPC could allow architects to fashion Multibus II systems with multiple 80386 boards,
each dedicated to a particular part of a computing task. Intel used VLSI's software to
design the 70,000-transistor chip, which is being manufactured by VLSI in CMOS
technology. . .. Corvus Systems Inc. (San Jose, CA) says it is beta-testing a central pro-
cessor for networks that is based on Intel's 32-bit 80386 microprocessor. Corvus calls the
system a ‘'departmental” processor and says that it would serve as the focal point of a LAN
connecting several microcomputers. . .. California State University, Northridge, will host a
three-hour presentation on the use of computers with learning-disabled students as part of
the Computer Technology/Special Education/Rehabilitation conference, slated for October
16—18. For more information, contact Harry ). Murphy at CSU, Northridge, 18111 Nordhoff
St., Northridge, CA 91330, (818) 885-2578. ... Although the secrecy-shrouded National
Security Agency will not comment on it directly, several sources in the security field say
the NSA is withdrawing its support of the Data Encryption Standard (DES) and championing
a new encryption scheme based on a classified algorithm that's being implemented only in
hardware. The agency is apparently so adamant about keeping the algorithm secret that it
is said to be investigating the use of special chips that will self-destruct if tampered with.
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Thelast thing

you want from
your modem
1S excitement.

\ Ven-Tel modems let you use your phone to exchange
information with PCs anywhere in the world. We
think that’s pretty exciting,
Getting line hits, dropped connections and
. incompleted calls from your modem can be
» 1 thrilling in its own way, too. But that’s not the
f ‘@& kind of excitement you need in business. And
4 o* wegotogreatlengths to make sure you
don’t getit.
At Ven-Tel we've been mak-
ing more reliable modems
since 1974.
Ven-Tel modemsputless
stress on your PC because
they have fewer components—
70 vs. the 300 or so in other
modems. And while other manufac-
turers may settle for random testing,
every Ven-Tel modem must pass a72
hour “burn-in” period—plus exten-
sive testing on real phone lines.
As good as Ven-Tel modems
are, we still back every one
with a free five-year warranty.
No other major manufacturer
even comes close.
So if you want a modem that won’t add the
wrong kind of excitement to your workday, you want Ven-Tel.

lendel

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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See-worthy
PC graphics from
AT&T and Sony.

Computer graphics like
you've never seen.
AT&T and Sony unlock the doors that
have restrained creative use of the
PC. With real-time frame capture and
vivid color display that make PC
graphics a breeze. AT&T Truevision™
hardware and software bring a new
dimension to computer graphics—
freedom. And that dimension is best
displayed on Sony Trinitron™ com-
puter monitors. Together, these prod-
ucts are changing the role of the
PC forever.

Discover uncharted realism
with Truevision.
The Truevision single-slot boards for
AT&T- and IBM-compatible PCs let
you capture TV-quality images from
real life and display themin as many
as 16.8 million colors. And with True-
vision Image Processing Software
you can manipulate those images or
create your own from scratch, in ways
and colors never before possible.
Then arrange your images into an
electronic slide show with PC
Carousel Presentation Software. And
send them to other locations over
ordinary phone lines with Truevision

Still-Frame Teleconferencing Software.

ATsl

(W

Sony sets you free.
See your images come to life on a
Sony Trinitron computer monitor. Only
Sony gives you the performance of
Emmy award-winning Trinitron tech-
nology and the flexibility of both ana-
log RGB and digital input. To produce
the brightest colors, the sharpest
text. In fact, Sony monitors hdve the
finest dot pitch and the highest
horizontal resolution of any monitors
in their price class. And only Sony
offersyou such a wide selection, with
screen sizes from9to 25inches, and
up to 200 inches in front projection.

Explore the depths of your
imagination.
Set sail with AT&T and Sony. Truevision
products are available to suit any
application, from the Image Cap-
ture Board (32,768 colors) for only
$1,295 to the TARGA 24 (16.8 million
colors)for $3,995. Sony Trinitron com-
puter monitors will display your im-
ages beautifully, starting at $495.

AT&T and Sony have made PC
graphics smooth sailing. For more
information, or for the name of your
nearest representative, call

1-800-858-TRUE.

SONY.

©1986 AT&T, Sony
Display shows unretouched TARGA 16 image on Sony CPD-1201 Monitor.
Truevision is a trademark of AT&T. Sony, Trinitron are registered trademarks of Sony Corporation. IBM is a registered
trademark of International Business Machines Corp. Truevision design and development by:
KLACAACCCJUWHCBHRAKSGKBBRISSJKSJAWANW.
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LETTERS

VOLLEYING ATARI AND AMIGA

Editor’s note: The following two letters are repre-
sentative of several we received on the subject. all
of which were similar in opinion, if not in style.

In the May issue of BYTE, a letter ap-
peared by Mike Farnsworth (page 16) giv-
ing a comparison of the Atari 520ST and
the Amiga. Unfortunately, the letter con-
tains some misinformation about the
Amiga.

Concerning the Amiga, Mr. Farnsworth
states, “In the low-resolution mode, those
great graphics chips steal almost 75 per-
cent. . .of the possible CPU time that
could be used for other real-computer
things.” A more accurate description of the
Amiga’s bus timings can be found in the
August 1985 BYTE. In brief, the Amiga’s
memory operates at exactly twice the
speed of the CPU. Running at full speed,
the CPU uses only half the memory cycle
time available, leaving the other half to the
custom chips. To fully utilize the 50 per-
cent allotted to the custom chips, the
Amiga could simultaneously read the disk,
play four channels of audio, and show
16-color low-resolution bit-plane graphics
and eight sprites with virtually no slow-
down of the 68000. [Editor's note: See page
87 of the August 1985 issue for more details.|
While higher screen resolution and high
activity of the blitter (a custom graphics
chip) will cause cycle stealing from the
CPU, one must remember that these chips
are doing work that would otherwise be
done by the CPU, and they perform that
work two to thirty times faster. As far as
non-graphics timings, page 354 of the May
BYTE contains a few benchmarks of the
two machines. It should be noted that
while the ST is somewhat faster in some
benchmarks involving numeric computa-
tion, the expansion bus of the Amiga
facilitates the addition of a math copro-
cessor (unlike the ST), which can speed
calculations by an approximate factor of
ten.

Looking at the same table on page 354,
note that the difference in disk I/O ranges
from a 315 percent advantage for the
Amiga on disk writes, to a 25 percent ad-
vantage for the ST on random access. This
brings up a point about the slowness of
AmigaDOS in some activities. It is untrue,
as stated, that the Amiga has anything in
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common with the C-64 disk formats.
Remember that the original operating
system and hardware design was not done
by Commodore but by Amiga. An ex-
cellent description of the AmigaDOS for-
mats and operation can be found on page
321 of the February BYTE. In short, files
and directory blocks are scattered on an
Amiga disk. While this improves on error
recovery compared to other disk formats,
it is inherently slow in operations such as
directory listings. Its slowness is in finding
the file, but it's quick once the file is found.
Mr. Farnsworth also states that Amiga-
DOS is clumsy, though he gives no ex-
amples to substantiate this claim. Con-
sidering that one must reboot an ST to
change from monochrome to color or
from a windowing to a command-line in-
terface, | can’t see how AmigaDOS could
be considered clumsy in comparison.
Finally, support for the ST has been
praised. Note that about 300 to 500 pages
of technical documentation on the ST can
be obtained from Atari, while a full set of
manuals for the Amiga contains slightly
over 2000 pages. | personally doubt that
Atari intends to support its customers via
a support line. So from whom would you
rather get support, an Amiga dealer or
your local department store?
BERNIE ]. LOFASO JR.
Austin, TX

The 68000 CPU used in the Amiga has
about a 50 percent duty cycle. By that |
mean it spends about half its time on the
memory bus and the other half doing in-
ternal processing. The quoted clock figures
for the Amiga are stated with respect to
the CPU. In fact, the Amiga uses an inter-
nal clock with twice that speed (yielding
about 14.4 MHz). The custom chips do
16-bit transfers in one of those cycles.

That means the custom chips can do
one heck of a lot of transfers in the “off"
cycles where the 68000 is twiddling its
thumbs internally. The bus arbitration is
handled, again, with the custom chips.
Each of the 25 DMA channels has its own
slots in the timing, which let it get its work
done without interfering with the 68000.

What this means is that you can have a
320 by 400 by 4 display with four audio
channels, the disk. the sprites, and the

68000 all going at the same time. The
68000 will see no contention! It doesn't
even think those DMA channels are on the
bus!

The blitter is a cycle-stealing device. It
will use whatever cycles are not taken up
by the other DM A channels and it will use
the cycles normally reserved for the CPU.
In normal blitter operation. it is set up to
yield whenever the CPU tries to access
memory on that bus. This means the CPU
can get in to process interrupts, for in-
stance, even if the blitter is in the midst
of a large transfer.

The upshot is that blitter operations hap-
pen as fast as the memory can go, with
16-bit transfers continuously going at
twice the memory bandwidth of the
68000, not even including any 68000 pro-
cessing time that would be involved if you
used it instead of the blitter. This is why
the machine really screams for blitter-
supported operations such as area move,
area fill, and line draw.

The display coprocessor is also a cycle-
stealing device. It allows raster-beam syn-
chronized control of all the machine’s
custom chip functions without requiring
the 68000 to take the time to perform an
interrupt context switch. This is why we've
got enough horsepower to slide screens
around in real time while animation and
graphics rendering is going on in the
screens.

You can set up the display so the 68000
sees contention. The worst case is a four-
plane high-res image, where the video
bandwidth blocks the 68000 except
during horizontal and vertical blanking
intervals.

Note, however, that the 68000 can only

(continued)
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LOOKING FOR THE BEST
VALUE IN PC/AT COMPATIBLES?

INTRODUCING THE $1495 AxSTAR'

Looking for a lower priced, higher
quality PC/AT compatible than our new
A% Star™is like looking for a needle in
a haystack. You're more apt to come up
with a case of hayfever.

A*Star gives you features you
won't get from any other vendor. Not
IBM. Not Compagq. Not even those for-
eign manufacturers. Features like a 220
watt power supply, eight avarlable ex-
pansion slots and “network ready”
multi-user operation. All for only $1495.
And that price includes a 1.2MB dis-
kette drive, 512KB memory, a fixed
disk /diskette drive controlley; a tactile
feedback keyboard (you'll love it!) and a
6/8MHz switch/software selectable
80286 CPU.

Best of all, AxStar is quality built
right here in America by Wells Ameri-
can Corporation - an American Stock
Exchange manufacturer. So now you

can buy with confidence from a vendor
you can trust, just like you've trusted
IBM. And you'll get a genuine, top qual-
ity product (not a cheap imitation) for a
price even less than those “questionable”
mail order clones. And if that's not enough,
it’s all money-back guaranteed!

The $1495 Wells American A x Star.™

I

IBM. Personal Computer AT and AT are trademarks of International Business Machines Corporation
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APC/AT FOR ONLY $1495?
THAT'S NOTHING TO SNEEZE AT!

(Hurry! This offer is limited.)

O I'm tired of sneezing! Have someonecall
me immediately to take my order:

0 AxStar sounds terrific. Tell me more.

Name:

Phone:
Address:
City:
State:

& :
N Wells American
803/796-7800-TWX 510-601-2645
Sunset Boulevard - West Columbia, SC 29169

Zip:

|
|
I
I
I
I
I
|
Company: :
|
|
|
|
|
|
|
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SuperPower

Compatibility

The POWER SYSTEM™ from PECAN hasseta 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.

INTEG RATABILITY: 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
‘»ﬁ 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 all in one language.

THE POWER SYSTEM FEATURES:

* NATIVE CODE » SEPARATE COMPILATION OF UNITS = EXTENDED PRECISION ARITHMETIC
* DYNAMIC MEMORY MANAGEMENT o 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 fourth one FR E E !

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

CROSS-ASSEMBLER/NCG PACKAGE. . . ... $79.95
KEYED SEQUENTIALACCESS METHOD. . . . $59.95
CODEOPTIMIZER. .................... $59.95
SYMBOLIC DEBUGGER................ $59.95

SOFTEACH TUTORIAL. ................ $49.95
MENUMAKER. ...............oceunen $49.95
PROGRAM ANALYSIS TOOLKIT........... $59.95

SORT UTILITY

Write for complete list of development aids.

ATTENTION CORPORATIONS: Call and ask about our training seminars.
SCHOOLS: Special Educational Discounts

NOTCOPY PROTECTED

Mail Your Check Or Money Order To:
Pecan Software Systems, Inc.
1410 - 39th Street

A nw

PE_=-:

The UCSD Pascal Company

Brooklyn, New York 11218
(718) 851-3100 Credit Card Orders
ITT TELEX NUMBER: 494 8910 Call Toll Free

COMPUSERVE CODE: 76703,520

1-800-63-PECAN

(NYS) 1-800-45-PECAN

Please add $2.50 for shipping within the US. Foreign orders add $10.00 and make payment by bank draft
payable in US dollars on US bank. New York State residents add appropriate sales fax.

UCSD Pascal is a trademark ot The Regents of University of California.
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see contention on the internal RAM. never
on the Writable Control Store RAM or on
any external RAM (this is why the exter-
nal RAM is referred to as “fast” RAM).
You can avoid contention by going to

| fewer bit planes (for instance. Workbench

and the CLI use two planes of high res,
yielding no contention) or by reducing the
vertical size of your image (such as by

™ using the Intuition screens to make most
i of your display be at some other resolu-

tion).
Note that interlace is not an issue here.

W Yes, there is twice as much data to display.
| but remember that the machine takes two
frames to display it.

The next revision of the hardware
manual will include detailed information

| on the DMA priority and the time-slot

allocations, for all you guys who want to
run right at the edge.
The only (charitable) explanation | can

| come up with for someone to say that the

Amiga custom chips slow down the 68000
by 70 percent in normal operation is that
someone misread the chart showing the

| allocation of DMA channels to the off
| cycles and assumed that the 68000 was
| in fact capable of using those cycles. An
| 8-MHz 68000 can't. Does anybody have

a 16-MHz 68000 they'd like to loan me?
ROBERT S. PARISEAU
Santa Clara, CA

{ EUROPEANS LEFT OUT
{ OF THE TELECOMMUNICATIONS

REVOLUTION
Although | agree with the tenor of your

| May editorial ("Let Our Modems Go").
| there are some misunderstandings:

First, you are mixing international tele-
phone fees with Datex-P fees. Only one
of those applies to a given connection.

Second, although modem leasing is ex-
pensive, a Datex-P20 (PAD connection via

| your own line) is not much more expen-

sive than a modem alone. The US. Air

| Force in Geilenkirchen uses this. A Datex-P

line costs 130 deutsche marks (about $57)
per month and DM 200 for first-time in-
stallation. This is cheaper than compar-

able US. prices.

By the way, modems are part of the

| monopoly situation of the Bundespost.
| This will probably change quickly because
| of a lawsuit against the government.

So modems of some kind will become

| available on the free market after being ap-
| proved (and having received a license

number) by the ZZF (part of the
| Bundespost).
Technical problems: When 1 say

“modems” | do not mean those units avail-

| able in the US. The modems to which I

(continued)



New! Windows-Compatible In-a'Vision 1.1 D, %

Complex Drawi

lad

We created In-a-Vision
just for you. The ’
engineer who needs
more productive
drafting support.
The designer who
needs versatility
for alternate
ideas or quick re-
visions. The ar-
chitect who needs
to manage a vari-
ety of working
drawings. And th
businessman; who
needs first-class
presentation mate-
rials as well as de-
tailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, il-

lustrations, and proposals is point,

click and draw. With In-a-Vision’s

mouse support, windowing, icons,

and pull-down menus, you

produce drawings more
quickly, accurately and
efficiently than ever
before. In-a-Vision’s
advanced technology
includes many features
not found on compar-
able systems costing thou-
sands more. For example, you

can pan around in a user-definable

drawing space up to 68" x 68" and
zoom in on specific areas for

(Most popular graphics cards, plottcrs, and printers supported.)

Microsoft Windows-compatible. Call for specific opcrating
cnvironment uqulremcnls

* Demo rcwnrcs MS Windows. Full demonstration system for uscrs
without Windows available for $49.00.

FREE Microsoft"Windows
from MICROGRAFX!*®

If you purchase In-a-Vision
directly from MICROGRAFX,
we’ll give you a free retail copy
of Microsoft Windows so
you can use In-a-Vision as
part of a fully integrated
working environment. Move
instantly from In-a-Vision to
other applications and back ...
cut and paste text and drawings

S

y

T R

greater
detail. Scale,

rotate and dimen-
sion symbols, fill an
area with your
choices of pre-
defined colors and
patterns, as well as
draw lines with multiple styles
and widths. Other features in-
clude overlays, predefined and
user-definable page sizes, rulers,
grids, and templates to speed
popular applications.

between applications

. and more!

We’re confident
you’ll agree — In-a-Vision will
make your complex drawing tasks
simple and make you more pro-
ductive. Satisfaction guaranteed.

TO ORDER
CALL#
800-272-3729

Demo disk* or
brochure available
to qualified
customers. In
Texas or for cus-
tomer support, call
(214) 234-1769.
MICROGRAFX, Inc., 1820
North Greenville Avenue,
Richardson, Texas 75081.

Multi-tasking in a PC-
based CAD system.

In-a-Vision uses
multi-tasking to
, enable you to
continue
drawing
while printing

hard copies or edit

multiple drawings simultaneously.

MICROGRAFX*

The Picture of Success.
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In-a-Vision and MICROGRAFX are trademarks of
MICROGRAFX, Inc.

Microsoft is a trademark of Microsoft, Inc.



Let Lab Boss turn
your IBM PC into a powerful
instrument controller.

ou can spend thousands of dollars
onr a dedicated instrument controller.
Or a few hundred for a controller

that's dedicated to you and your IBM PC.

Lab Boss™ from National Instru-
ments puts you and your IBM PC (or
compatible) firmly in charge of GPIB
instruments. From sophisticated lab-_
oratory equipment, like digitizing
oscilloscopes and spectrometers,
to standard printers, plotter
tape drives and more.
At data transfer speeds

that are the highest in the industry.

And Lab Boss products offer a direct
data link from your measuring equipment
to a full range of analysis software, includ-
ing RS/1, Lotus 1-2-3, and Symphony. So
you can easily report your findings on

the same system you used for
instrument control, data acqui-
sition and analysis. Try that
on a dedicated controller!
So — you want to be the
boss? Call National Instru-
#\ ments. 800/531-4742.

o

>

NSTRUMENTS

Y NATIONAL
N

’ 12109 Technology Blvd.
Austin, TX 78727
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512/250-9119
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refer use the CCITT conventions. So there
will not be a direct market for Hayes-
compatible modems here, | think.
A further complication is the different
tone systems used in European nations.
Third, you can get into the network in
several ways:

By telephone: A call to the PAD (one of
17 locations) is DM 0.23 for 0.5 to 12
minutes, depending on distance, plus DM
0.06 per minute telephone access costs.

By Datex-P line: If you own a Datex-P
line, using the Post PAD facilities costs DM
0.05 per minute, plus:

By Datex-P10 line: if you have an X.25

‘| equipment/line, it costs DM 0.20 per

minute to the US. and DM 0.016 per seg-
ment, plus:

Any connection costs are DM 0.05 extra.
Also, a segment is not a kilocharacter but

| 64 bytes or a packet. whichever comes

first. This means an empty carriage return
costs [.6 pfennigs!

That last one is a difficulty Europeans
(not just Germans) have with US. hosts,
which sometimes echo single characters.
This is extremely expensive for us. The
next problem: Reversing charges does not
work on international lines. but most of
the U.S. hosts depend on this and charge
users with connection fees, which they
have already paid to their local authorities.
So we have to pay twice for CIS, BIX. The
Source, etc. And no one understands our
problems, because all those companies
think the whole world is just like the U.S.
It is not!

If there is any way | can help you in
learning the German (Austrian, Swiss) tele-
communications networks, please don't
hesitate to ask.

MATTHIAS R. MOHR
RMI Aachen
Aachen, West Germany

| thoroughly approve of, and appreciate,
your editorial titled “Let Our Modems Go”
| talked with some people in Belgium and
France and quickly realized that the local
PTT monopolies prevented them from
joining the telecommunications revolu-
tion. Now [ am moving from the Universi-
ty of Maryland into a permanent academic
job in Geneva, Switzerland. and | am
almost certain that | won't be able to con-
nect from home to the mainframe any
longer or pick up public domain software

from a local bulletin board.
Furthermore, as teleconferences will
surely become the new way of American
academic communication in the near
future (see the June 1984 BYTE). how long
will I be left out of this development
(continued)



Introducing SixPakPremium: <&
Finally Performance Exceeds Demand.

WordStar.® Write a letter
while running up to eight
other applications.
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Lotus*® 1-2-3} All releases
of 1-2-3 run in SixPakPre-
mium'’s DESQview windows.

) 4
Dot Jones™* Monitor on-line
stock quotations while work-
ing on other projects.

AST Research announces a new
generation in PC performance...
SixPakPremium. Now one person and
one PC have the power to meet the
demands of business.

Designed for the new IBM® PC-XT,
SixPakPremium is also fully compatible
with original XTs and PCs. It offers
popular multifunction features plus two
full megabytes of expanded memory
and the powerful software to use it.

Premium Performance. Run up
to nine applications simultaneously.
Sort a data base, write a letter, calcu-
late a spreadsheet, monitor stock quota-
tions, print labels...all at the same
time...on the same PC! Windows let
you view and access all nine applications
instantly. You'll toggle
between applications
with no work flow
interruption.

SixPakPremium is
compatible with all
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current applications for the PC, includ-
ing new expanded memory applications
like Lotus 1-2-3 Release 2.0. And over
200 of the most popular packages run
in our windows.

Premium Features. SixPakPremium
offers up to two megabytes of expanded
memory, two serial ports, parallel port,
game port, battery-backed clock/calendar,
DESQview™ software and SuperPak™
utilities.

Premium Quality. As the world’s
leader in PC enhancement, with over a
million products shipped, we're known
for high-quality, reliable products.

Make The Premium Choice. For
performance that exceeds demand, call
our Customer Information Center
(714) 863-1480. Or
send the coupon to
AST Research, Inc.,

2121 Alton Avenue,
Irvine, California
92714.

O".'ei,,

SideKick™ Keep track of
schedules with popular desk-
top management programs.

Elléiig

i

Ry y P

dBASE II*/dBASE IIIT Use any-
release of this popular data
base to sort files while work-
ing on-other applications,

Performance. Please send me your special
SixPakPremium information package
today!

Name

Address

City State Zip
( )

| Title ,
| Company l

SixPakPremium and SuperPak trademarks of AST Research, Inc. IBM registered
trademark of International Business Machines Corp. Lotus and 1-2-3 registered
trademarks of Lotus Development Corp. DESQvies trademark of Quarterdeck
Office Systems. WordStar registered trademark of MicroPro International Corp.
dBASE 11 and dBASE Il registered trademarks and Framework trademark of Ashton-
Tate. Dow Jones registered trademark of Dow Jones & Company, Inc. SideKick
trademark of Borland International. Copyright © AST Research, Inc., 1986.

All rights reserved.

RESEARCH INC.
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because of my move to Europe? If you
know of any people or institutions in
Geneva who are pushing to reform the
system, please kindly send me their
address so | can add my voice to theirs.
FRANKLIN MENDELS

Columbia, MD

| have been a longtime reader (and off-
and-on subscriber) for many years now.
Never has an issue arisen that has affected
me to the point where | thought I had to

write. Until now. I've lived in France for two
years and am scheduled to remain for an-
other seven. | would like to share with you
the horror story of access to BIX from
France. This could explain why you might
hear from me on BIX next summer, but
not before.

You may use any 300- or 1200-baud
modem that you can buy. as long as it has
a French PTT agreement number.

You may use any telephone line as long
as it corresponds to your name and ad-

Why buy 3
packages to get
a complete
multi-user

dBASE" System?

$238

After all, FoxBASE is a compiler, an
interpreter and a multi-user dBASE sys-
tem all in one. That means single vendor
support and no problems with product
incompatibility.

Not only that, FoxBASE actually outper-

forms dBASE and other dBASE compiler
products: its program exetution speed is
far superior to the competition and its

compiler runs up to 60 times faster than

other compilers. And FoxBASE is available

FoxBASE
does it better.

For less.

for the widest variety of machines and
operating systems.

In addition, FoxBASE is interactive and
100% dBASE compatible (including full
macro usage). The only thing you won’t
get is all those annoying dBASE bugs!

Best of all, FoxBASE costs less than
half the other packages.

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

Nothing Runs Like a Fox.

Fox Software, Inc. ;

27475 Holiday Lane, Perrysburg, OH 43551
(419) 874-0162

1 Multi-User MOS - DOS version. Muiti-User Xenix version also available for $795
* “dBase is a registered trademark of Ashton-Tate FoxBASE is a trademark of Fox Software, Inc. Clipper™ is a trademark of Nantucket

20 BYTE = AUGUST 1986

Inquiry 119

dress on the application form (ie. no
using your friend’'s computer).
Now let’s talk bucks:

® 70 francs (about $10) one-time registra-
tion fee.

® 70 francs per month subscription.

® (0.77 franc per 20 minutes (local calls to
server).

® .50 francs per minute (correct time to
server), or about $12.86 per hour.

® 43 francs (about $6) per 64K bytes trans-
mitted.

Help!

Anyhow., | took the liberty of sending
photocopies of your editorial to the direc-
tor of Network Services for the PTT,
jacques Chirac (new prime minister and
minister of telecommunications). Not that
any of this does any good. The only peo-
ple who use large networks are rich com-
panies. Right? Hah!

Keep up the good work at BYTE. (Some
day I'll share with you the horror story of
how long it takes the local bookstore to
get BYTE, but as long as my subscription
comes early. . .)

NAME WITHHELD
Paris, France

CRT RADIATION

In the May letters column ("CRTs Are Safe”
page 24). William G. Nabor stated, "In my
12 years as a health physicist . . .1 have yet
to measure any ionizing radiation from any
CRT. old or new, color or monochrome.”
Mr. Nabor further claimed that .. .CRTs
do not emit hazardous radiation. Period.
Any claim to the contrary is misleading to
the point of fraud:” Perhaps Mr. Nabor
should have stated that CRTs do not emit
hazardous levels of radiation. He has not
identified the radiation-monitoring instru-
ments he has used to check CRTs. | have
detected radiation from color CRTs by
means of simple Geiger counters that | de-
signed and built. | have also used a com-
mercial Geiger counter for this purpose.
Though the radiation level from CRT5 is
very low, it does exceed the background
count. For example, the background count
inside my office is typically 17 events per
minute. The counts at the glass surfaces
of two different color CRTs | checked are
28 and 35 events per minute. These
counts are so very low that there is no
cause for alarm. Indeed, a brick tie I
checked generated 40 events per minute
and a thorium mantle from a camping
lantern registered a much more potent 0.3
milliroentgens per hour.

Incidentally, it is a simple matter to con-
nect a Geiger counter to a computer to
generate random numbers. One such pro-

(cont'inued)
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\_ ONLY

Money-Back Guarantee

Split Screen Text Elllllll'
an Incfedibles 95 R L
ot Copy Protected)
- Value Foris ooait stapont

AT ONLV IéCnl’:gz ;2::: GPIM 280
'Our high powered

editor is great for edit-
ing high level lan-
guages. It works just
‘like Micropro’s
Wordstar™ but
macros allow you to
create your own cus-
tom editor, and the
split-screen feature lets
you edit two files at
the same time.

The MSDOS/PCDOS version i

is loaded with special features: ’.‘Nm;

« Execute any DOS command or RUN other -
programs from the editor.

* Quickly edit files as large as 300,000
characters.

« Compile MIX C programs directly from
memory. The editor automatically positions
the cursor to the first error in your ;
program.

ASM llTIlITYs“l =

s .
pm‘v-
s

an Incredible
Value AT ONLY s
Call assembly language routines M
from your C programs. The ASM uuhty Totmnr
works with Microsofts MASM or M80 asse
bler. Macros make it easy! Works+ st as if
vou were calling a C function, and you can
even call C functions from assembly lan-
guage. Lots of useful assembly language
functions are included as examples.

Inquiry 12
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1% hecoming amw epidemic . . . everyone is switching to C!

elopme € g 1
 to master the C progmmmlng anguage . ml at a price that's less than the co
ofa book!

But don't let this price fool vou. Our system is powerful; it compiles twice as
fast as the others, is completely standard, and it’s very easy to use. Most C
compilers are designed for wizards. We have designed ours for you!

that supports all data types
and the latest features like bit fields, enumerations, structure assignment,
and passing/returning structures.
that loads separately compiled files, searches libraries, and
builds an executable program.

(including the
standard C functions and the computer specific functions that provide direct
access to the operating system and BiOS).

your programs for minimal space or
maximum speed.

Operators are standing by . . . Please use this Number for ORDERS ONLY!

CALL TOLL FREE Fllll IIIISII ORDER DELIVERY!

CALL TOLL FREE
1800-622-4070

For Technical Support Please call 1-214-783-6001
MIX Software, Inc. / 2116 E. Arapaho / Suite 363 / Rlchardson, Texas 75081

Or contact our Worldwide Distributors direct in:

Canada: Saraguay Software 1-416-923-1500 Switzerland: DMB Communication CH-1-825-53-29
Australia: Techflow _047-586924 France: Info/Tech 1-43-44-06-48

=

——"""(RUSH REPLY ORDER FORM!I)_"""""".

Please check method of payment:
SPEC' AL | O Check(d Money Order(J MasterCard/VISA

t Your Card #:

i Expires
i Shipping Charges: (No charge for ASM
Utility)

In the U.S.A.: Add $5.00 per Order.

In CANADA: Add $10.00 per Order.
OVERSEAS: Add $10.00 per Text Editor.
Add $20.00 per C Compiler. Add $30.00
for combined C Compiler and Text Editor.
Operating System: (Check one)
Ocp/M2z80 [OMSDOS/PCDOS

Timited Time Only~\

Specify Your Computer Name

t

l
e
2

L

Specify Disk Format
: f: umz)llcr & Text Edh(;r NAME
' Total
Description Quantity PRICE Order Telephoner G )
Split-Screen Text Street
Editor e $2995 $_____
C Compiler — - $3995 $_-  Ciy—— - — _—
C and Text Editor
l (Special) $5495 § State
ASM Utility $10.00 $ Country ZIP

Texas Residents Add 6.125% 2116 East Arapaho
Sales TAX ¥ Suite 363

e e ) ware i 08
| sipping Crarges seearmaho  [5__1 3500ETE, o bivcounet
TOTAL OF YOURORDER: [§ | (Call 1.214-783-6001 B
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cedure is described in detail in Forrest
Mims’'s Computer Projects (Osborne/McGraw-
Hill, 1985). I will explain at length how to
use a computer-enhanced Geiger counter
to make long-term measurements of very
low-level radiation, including that emitted
from CRT, in a future installment of my
column in Modern Electronics.
FORREST M. Mims, lI
Seguin, TX

SHORTCOMINGS OF MODULA-2
“"Modula-2 As a Systems Programming
Language” by Ryn C. Corbeil and Anne H.
Anderson (May) is an interesting overview
of some of the features of the language.
Modula does indeed provide some fea-
tures that are useful in a “bit-banging” en-
vironment and allows access to the bare
iron when necessary. Whether or not it will
displace Pascal is problematic, given that
the better Pascal implementations provide
many of the Modula mechanisms as ex-
tensions to elementary Pascal.

Corbeil and Anderson did not address
the suitability of Modula for other than
system programming, nor did they discuss
Modula's shortcomings as a programming
language. regardless of the application

area. Modula does have a fix for Pascal's
conformant array problem, for instance.
Unfortunately, the fix only extends to
single-dimensional arrays. One is still hard
pressed to produce general-purpose pro-
cedures that accept an array of strings as
an argument, for example, unless one of
the dimensions is passed as another argu-
ment. a la FORTRAN.

The lack of any intrinsic /O capability
may also be considered a Modula short-
coming. The weakness of Pascal's I/O has
been roundly criticized, but at least a
rudimentary mechanism exists that often
suffices, and the mechanism can be (and
regularly is) extended to something useful.
Modula gives you nothing to criticize, nor
does it give you anything with which to
work. Library modules are supposed to
provide the I/O interface, but again, what
assurance is there of these being ade-

quate, complete, and having any degree

of commonality among implementations?
If one must deal with the bare iron, then
Modula isn't burdened with excess bag-
gage, but you are at the mercy of the
underlying operating system (if any) and
you had better have a good set of refer-
ence materials for the hardware and

operating system. Modula is not for the
faint of heart.

I found the letter of Chuck Musciano
(May, page 14) to be ironically coinciden-
tal. There are some of us who become
livid when faced with legislated morality,
in this case the enforced case-sensitivity
of identifiers and keywords. Modula's forc-
ing the use of uppercase characters
should please Mark Pickerill (February Let-
ters, page 356). but some of us wouldn't
care if we never saw another uppercase
character in a source program. Having
worked in the industry since the days of
punched cards and uppercase-only
printers, I've seen enough all-uppercase
printouts to last the rest of my life. On the
other hand. C's insistence on lowercase
alphabetic characters is just as bad. The
point is that computer programs shouldn't
be establishing arbitrary requirements.

In addition to displeasing half or more
of the users, case-sensitivity lends itself
to the bad practice of using the same iden-
tifier capitalized differently to represent
different variables. The user’s manual for
one implementor's Modula-2 contains
several examples of this abuse in the ex-

(continued)
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Program generation with power,

~

sophistication, and especially

[__Fiat Forms Hﬁ \

Phone

Name| Address

22

.

MSDOS,
PCDOS IBM PC,
XT, AT compatibles.

\\a

Form Editor:
Al Techniques minimize keystrokes.

Automatic multi-dimensional array
recognition.

Automatic field naming.
Wordstar™compatible editor.
Diagonal cursor movement.
Pop-Up Windows/Menus.
Multi-File Clipboard.

Crash recovery.

Writes Programs in “C”

Order Toll Free — (’V,‘
1-800-624-8711 TS -~

wiin Y99S

1-803-278-3811
UNIXisatrademark of AT&T Bell Laboratories.
Wordstar is a trademark of Micropro Int. Corp.

Cyclic Forms !!!

Program Generator:
Writes “C"” Code.

Does pot generate reams of case
statements like other similar
products.

Generated code is ultra-efficient.

Supports all standard data types
and user-defined types.

Custom code independence - Code
that you add is isolated from other
changes.

Files feature B+ Tree index support.

Partitioned screens support scrolling,
flat, and cyclic forms, and Pop-Up
menus.

Generated programs use supplied
library routines and can use your
favorite commercial libraries as well.

Fitting solutions to digital problems...

Style

l

Scrolling
Forms !!!

Free Source Code Included!

Library Packages:

"“C” source for all routines.

B+ Tree Manager features:
Optimized fan-out for each key
type.

Secondary key GETNEXT support.
User-defined ordering for keys.
Open File Cache places no limit on

the number of files open at a time.

Disk-Based Garbage Collector

handles variable length records and

multiple indexes per file.

Window/Menu manager is call-

compatible with UNIX™curses

package.

Generic list processor.

Digifit Inc.
105 Clearwzger Rd.
Belvedere, S 29841‘/
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Orchid’s TurboEGA

The world’s fastest EGA

TURED E6A

APHICS BOARD SALES

Anoouncing the w
£ron Orchid Techild

The Turbo EGR prd
Graphlics Rdapter
Graghics card (Hi
fAutodesk or Cadvy
dramatically. Wi
Ashton-Tate's Fr
color and speed.
House Systess or
creativity wait §

1f this uere not B \VEE
graphics meaory 8
a feature connec
compatible fea

analeg converter

EGA

Introducing the only Enhanced Graphics Adapter

with PCturbo” speed.

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

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

Graphics with Speed

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

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

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

The Complete Solution

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

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

If you have an AT or asystemwith80286speed,

ask about the Orchid EGA™ —four graphic-
card compatibility in one slot.

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

Inquiry 211 for End-Users. Inquiry 212 for DEALERS ONLY.

TurboEGA

Features:

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

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

e Supports the long list of

EGA software:
Microsoft Windows &
Word
Lotus 1-2-3 & Symphony
Topview
Framework
Chart-Master
AutoCAD
PC Paint Plus

and more...

47790 Westinghouse Dr.
/\(} Fremont, CA 94536
T\ 415/490-8586
N Tlx: 709289

——

ORCHD

The Innovative Leaders

/

*Offer good only on TurboEGA
purchases until July 31, 1986. Please
allow two weeks for delivery.
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ample programs, including the use of an
otherwise reserved word as a procedure
name. To be “thrashed with a stack of
listings.” as suggested by Mr. Musciano,
is too kind for the supposed professional
who perpetrates such a crime.
E. M. GREENE
Ridgecrest, CA

ARGUMENTS IN C
[ write to correct two inaccuracies in John
D. Unger's book review of Variations in C

in the May issue. | will also present an
argument against a third point of his.
In what is otherwise a favorable review
of the book, Mr. Unger raises the criticism
that examples follow the proposed ANSI
C standard rather than the Kernighan and
Ritchie standard. The evidence cited for
this is the use of enumeration data types
and the void type for functions that return
nothing. The interesting fact is that there
is a page of the UNIX reference manual
dated November 15, 1978 (actually the

PC DIAL/LOG™ consists of an expansion
card, software and a cable that connects a
Touch Tone® telephone directly to your com-
puter. When installed the PC Dial/Log™ auto-
matically dials and answers the phone, saves
and sends telephone messages and stores
and forwards telephone calls.

IT'S SIMPLE, with direct installation and a
menu-driven program. These features make
PC Dial/Log™ convenient and easy to use.

UNPARALLELED VOICE QUALITY made pos-
sible by the Votrax® voice digitization process
enables PC Dial/Log to deliver the best low-
cost voice reproduction.

VOTRAX®'S SOFTWARE INTERFACE PRO-
GRAM, THE TOOL KIT, created especially for
the developer whose application includes
PC Dial/Log"™, wil help save valuable
programming time.

Other Votrax* Products
—Personal Speech System'*4,
Type-'N-Talk"™ Stand-Alone Devices
—IBM. Apple Il. Commodore 64
Piug In Board Synthesizers
—Votrax* Speech Chips

IMAGINE WHAT YOUR COMPUTER
COULD SAY WITH PC DIAL/LOG"

APPLICATIONS including appointment sched-
uling, telemarketing, marketing surveys, finan-
cial updates, inventory status reports, dis-
patching and order entry are just some of the
many ways that PC Dial/Log™ can be used.

WE WELCOME DEALERS AND DISTRIBUTORS
to contact Votrax® regarding our complete
line of products. Qur reputation has been
buit on quality products and outstanding
customer service that are sure to satisfy you.

AN UNBEATABLE PRICE at only $495*, PC
Dial/Log™ is the lowest priced digital board
available today. Please contact Votrax®
directly for additional information.

“Plus shipping and handling.

VOropg

VOTRAX/CMC Int'l, Inc.
“Technology That Talks"
1394 Rankin, Troy. M| 48083
1-800-521-1350

in Michigan 313-588-0341
TWX-8102324140 Votrax-TRMI
For avoice demonstration call
313-588-2926
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same year as that of K&R) defining two ex- .
tensions to the C language, implemented
by the portable C compiler, and therefore
existing on all current UNIX systems. The
first of these is the ability of a function to
return a structure, and the second is
enumeration types. The C compilers on
UNIX also admit the void declarator, but
I do not know what year this came out.

I would also like to take issue with Mr.
Unger's complaints about the dependence
on #define and typedef. He claimed that
heavy use of these reduced readability. |
am on shaky ground here, not having read
the subject book, but I would like to make
some comments on the use of these and
on good C style for large programs.

Nobody can argue with the simple ap-
plication of #define to replace integer
values with meaningful symbolic equiva-
lents, for example:

#define TRUE 1
#define FALSE O
#define MAXINT 32767

It is when #define is used to define a pa-
rameterized macro, as in

#define putchar(x) putc(x, stdout)

that debate might arise. It is usually done
as an efficiency measure to save the over-
head of a function call. Although the ex-
ample above, taken from the source of
4.2BSD UNIX, is pretty clear, such macros
are often relatively unreadable. and the
calls thereof are not traceable by symbolic
debuggers. Consider the following horror,
taken from the same source:

#define getc(p) (- - (p)— >_—cnt> =0?
*(p) — >__ptr++ &0377:__filbuf(p))

In the language C++. which is essential-
ly C extended to have classes, a provision
was made to specify that member func-
tions of classes produce in-line code
where desired, and it was pointed out that
this provision should reduce the extent to
which #define is used for the same
purpose.

Now a word about typedef. The impor-
tant, legitimate use of this construct is in
conjunction with structure, or union, de-
clarations. In the construction

struct silly {

int a;

char b[6];

struct silly *next;
} sl, s2

| have declared a structure consisting of an
integer. an array of six characters, and a
pointer to an instance of the same struc-
ture, and declared s1 and s2 to be variables
that are instances of the structure. The

(continued on page 339)



LANGUAGES THAT ARE CAUSING THE BIGGEST
PROGRAMMING BA(I(lO&AIN HISTORY ARE ALSO

EATING NICE BIG HOLES IN OUR POCKETS.

Whether it’s BASIC, COBOL,
Pascal, “C”, or a data base manager,
you're being held back.

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

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

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

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

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

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

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

Pretty dismal, huh?

We thought so, too.

So we did something about it.

We call it CLARION? R

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

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

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

Even if you're in Savannah.

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

Because you would have to
write the code.

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

Likewise, you can use
REPORTER to create reports.

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

And with no time wasted.

All the power and facilities you

Programs that are easy to use.

Programs that are a pleasure to
write.

And to you that means true
satisfaction.

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

That’s the way it used to be.

So we fixed that, too.
~ CLARION’s HELPER is an
interactive utility that let’s you
design the most effective popup
help screens that you can imagine.
And they’re “context sensitive,
meaning you can have help for
evelljy field in your application.
nlike the other micro
languages, CLARION provides
declarations, procedures, and
unctions to process
dates, strings,
SCreens, reports,
indexed files,
DOS files and
memory tables.

T~

SAYITIN

NCLARION

DEPT. A2BY/3

Imagine making source program
changes with the CLARION EDI-
TOR. A single keystroke termi-
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-
ite keys which are updated dynami-

calk. !

) file may have as many keys as
it needs. Each key 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 an(i’ RE-
PORTER, CLARION’s FILER utility
also has a piece of the CLARION
COMPILER. To create a new file, you
name the Source Module. Then you
name the Statement Label of a file
structure within it.

FILER will also automatically
rebuild existing files to match a
changed file structure. It creates a
new record for every existing rec-
ord, copying the existing fields and
1nitiahizing new ones.

. oounds pretty complicated, huh?
| Not with CLARION’s docu-
mentation and onine help
screens. If you are currently
competent in BASIC, Pascal
or “C” you can be writing
CLARION applications in a
day. In two days you won't
believe the eloquence of your
CLARION programs.
Okay, now for the best part of
all. You can say it in 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
period. If you're not satisfied with

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

CLARION. Consider it a preview of

1-800-354-5444

need to write great programs, faster programming in the fast lane.
than you ever dreamed of. VISA | %{her 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 Barnington Systems, Inc. ©1986 Barrington Systems
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Object Lesson

It's clear that building all new
software from scratch isn't a very
productive way to work.

But that's been the only option
open for developers.

Until now.

Software Evolution

PPI's object-oriented software
engineering environment lets
designersand programmersbuild
thelr own reusable Software-

ICs® and use Software-ICs built by
others—giving them the same
advantages integrated circuits
give hardware designers.

No longer do systems have to
be created from scratch.

Encapsulation, inheritance and
runtime binding are all available
to you without sacrificing the ben-
efits of programming in C.
Seamless Integration

As you adopt object-oriented
technology, PPI will support you
with the expanding supply of tools
and training necessary to achieve
a fully integrated, seamless devel-
opment environment.

Just as important, PPI's unique
hybrid-language approach lets
you continue to use your current
software mvestment. Which means

you don't have to learn a new lan-
guage to get the benefits of object-
oriented technology.

Real Solutions

Rightnow, PPI products are in use
by many Fortune 500 companies,
U.S. Government agenciesand
major universities. Systems of up to
180,000 source lines of code have
been completed ahead of sched-
ule and are in commercial use.

In fact, many users report a
better than five-fold increase in
productivity on their first projects
using PPI products.

Tolearn how PPI products, train-
ing and support can help youmeet
your development goals faster
while maintaining high quality, call
us at (203) 426-1875.

Or write PPI, 27 Glen Road,
Sandy Hook, CT 06482.

The leader in
object-oriented software
engineering.

Inquiry 236
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Adyancéed Digital’s PC-Slave is the solilfion to your
multi-user or local'area network problems.:-

L

/ Digjtal's PC1Slave board. \ Wl
/. into your PC expansion \ SRR
slot, a connecting cable, a \ TSN
“Tow-cost dumb términal ora | =~
/ PC look-alike| terminal and
you’re in business. As many as 31
low-cost workstations may be added
to your IBM-PC, AT,"XT, and the com-
& "‘6atibles.‘"ShaT'g"a"t|:ommon data base |
/  without loss of speed or efficiency since \ o
+ each PC-Slave has its own 8088 CPU, 256-
768K RAM dedicated to each user. Advanced
Digital provides additional software which sup-
./ ports File & Record loecking and®print spooling. \
Advanced Digital’s slave concept provides the best
’ ‘ multi-user PC system available today! For the locatign
of the dealer nearest you contact: \
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Advanced Digital U.K.oLtd.

i, 132 | tion Drive 27 Princes Street, Hanover Square
" Huntington Beach, CA 92649 "London WiIR8NG-United Kingdom
(714) 891-4004 / (800) 251-1801 i \ (01) 409-0077 (01) 409-3351 @
Telex 183210 ADVANCED HTBH " TLX 265840 FINEST

Advanced Digital' Caorporation
5432 Production Drive

Reglonal Distributors: In California, Thomas Data Systems, Inc. (213) 214-4661, MP Systems (714) 770-6411; in Texas, MP Systems (214) 385-8885 or (800) 854-8885;
in Ontarlo, Canada, Computer Lab (416) 299-7660; In Australla, Archlves Computers (03) 699-8377; in Florlda, international Micro Systems (305) 665-1515

Inquiry 5 for End-Users. Inquiry 6 for DEALERS ONLY. |
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Graphics Package
Works in Medium
and High Resolution

CN Concorde, an inte-

grated graphics pro-
gram, provides tools for
freehand painting. anima-
tion, creating charts, and
mixing text and images in
medium or high resolution.
It can plot graphs from
Muitiplan, Lotus 1-2-3, Sym-
phony, and DIF spread-
sheets. Painting capabilities
include multilevel zoom, 64
colors, and scaling. A data-
base comes with 2000 icons
and symbols, but you can
also draw your own.

You can send Concorde
output to a printer (dot-
matrix, ink-jet. or laser) or
plotter, or use it in a 35mm
slide program or self-running
presentation (dissolve and
fade options are included).

The package runs on the
IBM PC series and work-
alikes. It functions with
machines using the En-
hanced Graphics Adapter
(and compatible cards) and
with the ATET 6300/Olivetti
line using the Display En-
hancement Board. Price is
$695. Contact Visual Com-
munications Network Inc.,
238 Main St., Cambridge,
MA 02142, (617) 497-4000.
Inquiry 550.

The Data General/One
Model 2

D ata General announced
a second version of its
Data General/One portable
computer. The new model,
which weighs less than 12

Images produced using VCN Concorde.

pounds, is equipped with an
electroluminescent display
or a liquid-crystal display
that, the company claims,
provides twice the contrast
of the previous model's LCD.

Like the first version of the
portable, the Data General/
One Model 2 is compatible
with the IBM PC. It runs on
an 80C88 processor and
comes with 256K bytes of
NMOS RAM (expandable to
640K) and a 3%-inch floppy
disk drive. Prices start at
$2795 for a base configura-
tion with an electrolumines-
cent display or $1795 for
the same configuration with
an LCD screen.

The electroluminescent
screen displays 80 columns
by 25 lines and 640 by 200
pixels. The LCD screen also
displays 80 columns by 25
lines and features a resolu-
tion of 640 by 256 pixels.
According to the company,
the LCD displays characters
with a 2:1 height/width ratio,
which enables it to display
IBM PC-compatible graphics
without distortion. The
Model 2 EL has an optional
external battery pack that
reportedly will power the

system for up to 3 hours;
with the LCD version, inter-
nal nickel-cadmium batteries
provide up to 7 hours of
power.

Other standard features of
the Model 2 include a serial
and a parallel interface, a
79-key keyboard, and two
slots at the rear of the
machine for expansion
cards. Among the available
options are a 10-megabyte
internal hard disk drive, a
second 3%-inch floppy drive,
an 8087 math coprocessor.
an internal 300/1200-bps
modem, an interface card
for an external monitor, an
external 5%-inch floppy disk
drive, and an expansion
chassis that will hold PC-
compatible expansion cards.

An LCD unit with two flop-
py drives sells for $1995;
with one floppy drive and a
10-megabyte hard disk drive,
it costs $2995. An electro-
luminescent model with two
floppy drives costs $2995;
with a floppy and a hard
disk drive, it sells for $3995.
The company has also re-
duced the price of the Data
General One/Model 1 from
$2195 to $1495. Contact
Data General Corp., 4400
Computer Dr., Westboro, MA
01580, (617) 366-8911.
Inquiry 551.

Graphics Chips
from Intel and TI

lntel has developed a
graphics coprocessor chip. .
the 82786, that can manipu-
late windows and other
graphics elements as much
as 100 times faster, the com-
pany says, than is possible
through software. Designed
(continued)
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WHAT'S NEW

to work alongside an 8-, 16-,
or 32-bit general-purpose
processor such as the 8088,
80286. or 80386, the 16-bit
82786 is made by the same
CMOQOS process as the 80386
processor. It handles up to
32 DRAMs in a dedicated
graphics memory and has
its own complete DRAM
controller.

The chip includes two pro-
cessors: a graphics pro-
cessor (GP) and a display
processor (DP). The system
processor sends a command
to the 82786’s GP. which
executes the command and
updates graphics and text in
graphics or system memory.
This execution can run con-
currently with further pro-
cessing by the main pro-
cessor. The DP operates in-
dependently from the GP: It
collects bits from memory
and sends them to display
devices such as CRT5, LCDs,
and laser printers.

The GP works with several
bit maps to perform line
drawing, color filling, or
polygon creation. To change
the size, shape, or informa-
tion content of a window,
the processor changes only
the pointers to the proper
bit maps. Bit maps in the
chip’s linear. 4-megabyte
memory can be as much as
32,000 pixels on a side and
8 bits deep (for color or
gray scale).

According to Intel, the
82786 working on a 6-MHz
IBM PC AT with a 640 by
480 by 8 screen resolution
shows a speed increase over
software-driven graphics of
100 times in line drawing,
25 times in bit-blitting, and
15 times in displaying bit-
map characters. Windowing,
panning, and scrolling are
virtually instantaneous. The
technical specs are: 2.5
million pixels/second on
lines and polygons. 2 million
pixels/second on circles and
arcs, 24 million bits/second
for bit-blt, and 30 million
bits/second for fills.
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TI's TMS34010 is a 32-bit processor for graphics operations.

The 82786 supports the
ANSI CGI (Computer Graph-
ics Interface) standard and
IBM’'s CGA (Color Graphics
Adapter) standard. Ashton-
Tate, Digital Research,
Graphic Software Systems
(GSS), Lotus Development,
and Microsoft are support-
ing the chip.

82786 samples are in the
hands of hardware design-
ers, and Intel expects pro-
duction runs in the fourth
quarter of 1986. At that
time, the chip should cost
approximately $100 in quan-
tities of 1000 and $80 in
quantities of 10,000. The
company foresees the large-
quantity price eventually
dropping to approximately
$50 per chip. Contact Intel
Corp., 1900 Prairie City Rd.,
Folsom, CA 95630, (916)
351-5000.

Inquiry 552.

Texas Instruments has
released the Software
Development Board, which
incorporates the company’s
recently developed
TMS34010 Graphics System
Processor (GSP). In addition
to the GSP processor, the
Software Development
Board contains 2 56K bytes
of multiport display
memory, 512K bytes of pro-
gram memory, and the
TMS34070 Color Palette
chip with three high-speed
DIA converters for driving
analog RGB outputs. The
board is priced at $3995.

TI describes the GSP as a
high-performance (6 MIPS or
a draw rate of 48 million
pixels per second) CMOS
32-bit microprocessor op-
timized for graphics display
systems.

The processor has a I-
gigabit address space, ad-
dressable on bit boundaries
using variable-width data
fields. The GSP also features
31 general-purpose 32-bit

registers, a 256-byte on-chip
instruction cache, an instruc-
tion set containing 79
general-purpose instructions,
27 specialized variable field
MOVE instructions, and 23
graphics instructions, in-
cluding the specialized
PIXBLT instructions.

The PIXBLT instructions
manipulate pixel data, ac-
cessed via memory ad-
dresses or x.y coordinates.
These instructions provide
the capability for array and
raster operations as well as
individual pixel processing.
windowing, plane masking,
and transparency.

The company is sampling
the GSP now and plans to
have large-volume shipments
of the final version early
next year. In quantities of
50,000, the company antici-
pates a price of about $40;
in single-unit quantities, the
chip will cost about $155.

Tl provides hardware and
software support tools for
GSP developers. The hard-
ware consists of a Color
Graphics Controller Board
with Debugger interface
software (an IBM PGA
emulator) for the Tl Profes-
sional Computer and IBM
PC and compatibles, as well
as the Software Develop-
ment Board, which works
with the same computers.

Software tools include a C
compiler, an assembly sup-
port package, graphics func-
tion libraries, and a CGI
standards package. The C
compiler is a full-featured
Kernighan and Ritchie C
with in-line assembly exten-
sions, 64-bit IEEE floating
point, and memory-manage-
ment run-time support. The
assembly support package
includes an assembler,
linker, ROM utility, software
simulator, and librarian/
archiver.

Contact Texas Instruments
Inc., PO. Box 809066, Dallas,
TX 75380-9990, (800)
232-3200.

Inquiry 553.
(continued)
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It you cant put a Hayes modem

oneyery PCin

i

your IBM network,

heres the next best thing,

© 1986 Hayes Microcomputer Products, Inc.

It's new communications software
from Hayes called Smartcom II® for
the PC Network.

It lets you share modems. So even
PC s without their own modems can
communicate outside the network.

Before now, if you needed to com-
municate outside the network, you
had to physically go to wherever the
modem was. That, in turn, meant
bumping the operator off his
modem-equipped PC, so that you

could handle your communications.

Hayes Smartcom II for the PC
Network puts an end to all the delay
and inconvenience. Now, when a
PC needs the modem, the user is
automatically connected from his
own desk. So communications

capabilities are immediately avail-
able to everyone on your network,

whether their PC has a modem or not.

You only buy one software pack-
age per modem. The workstation
part of the software can then be
duplicated for each PC on the net-
work, at noextra cost. It's better than
having a site license!

Each PC can have its own pass-
word, define its own log-on proce-
dures, set its own macros, and use
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Say yes to the future

Inquiry 128
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*Manufacturer’s estimated retail price.

all the other outstanding operating
features of our standard Smartcom II
while connecting with any of the
shared modems on the network.

You get all this for only $599*!
And it's backed by Hayes, the PC
communications leader.

So if you currently utilize, or are
contemplating adding, IBM PC
networks, you should also add
Smartcom II for the PC Network.
For efficient communications.
Without delay.

See your authorized Hayes dealer
for details. Or contact Hayes at
404/441-1617.

Hayes Microcomputer Products,
Inc., P.O. Box 105203, Atlanta,
Georgia 30348.
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Smalltalk for $99

malltalk/V. an implemen-

tation of the Smalltalk
environment for IBM PCs
and compatibles, comes
with a Prolog compiler that
allows integration of object-
based and rule-based pro-
gramming techniques. The
package’s graphics capabil-
ities provide bit and form
editors for making icons and
fonts. Each graphical object
has its own behavior and
can be linked to other ob-
jects through the language’'s
message-passing paradigm;
as a result, you can build
simulations using algorithms
or rules.

This version of Smalltalk
lets you object-swap to a
hard or RAM disk, which
means you can write large
programs (up to 32,000 ob-
jects and 4 megabytes of
memory). The package
comes with a source-level
debugger: you can check
and change local variables
and then resume the pro-
gram or execution of a par-
ticular method.

Smalltalk/V costs $99. Con-
tact Digitalk Inc., 5200 West
Century Blvd. Los Angeles,
CA 90045, (213) 645-1082.
Inquiry 554.

Object-oriented
Graphical Modeling
Program

herrill-Lubinski's Object-

Oriented Graphical Mod-
eling System consists of
software for drawing, ani-
mating. coloring, or rotating
pictures and objects. The
company describes it as a
tool for programmers who
are modeling data or view-
ing it graphically. Typical ap-
plications include develop-
ing realtime process control
displays, building worksta-
tions for graphics design,
and creating graphically
oriented interfaces.

OOGMS comes with a

drawingfediting program
called SL-Draw: a collection

of C function calls termed
the Graphical Modeling
Function Library; and a
graphics interpreter. called
the Graphical Modeling Lan-
guage Interpreter, for han-
dling and animating models.
SL:Draw is $2400 in binary
form, $6000 in source; the
function library and the in-
terpreter are sold as a
package for $3500 in binary
form, $35.000 in source.
Contact Sherrill-Lubinski,
Suite 110 Hunt Plaza, 240
Tamal Vista Blvd. Corte
Madera, CA 94925, (415)
927-¥724.
Inquiry 555.

Amiga Math
Coprocessor

esigned for the Com-

modore Amiga and
other 68000-based systems,
the math coprocessor board
from Netch Computer Prod-
ucts features a Motorola
68881 chip and 68010
microprocessor. The com-
pany says the board can
boost the processing speed
of math-intensive software
by 300 to 500 percent.

The board is sold as an in-
ternal piggyback replace-
ment for the Amiga’s 68000.
The 68010 runs on the
68000's system clock. while
the 68881 operates asyn-
chronously with a maximum
clock rate currently at 16.5
MHz. Because the 68010 is
not directly compatible with
the 68881, the company
provides a software emula-
tion of the 68020's copro-
cessor interface, which is in-
stalled in AmigaDOS. Soft-
ware libraries for Aztec C
and Lattice C compilers and
assembler tools are also in-
cluded with the board.

A bare-board kit is priced
at $149. Assembled and
tested without the 68881,
the board costs $269;
assembled and with the

68881, the board costs
$529. The company says the
board should work in any
68000-based system with
adequate board clearance
and software-accessible trap
vectors. Contact Netch Com-
puter Products, PO. Box
645, Monrovia, CA 91016,
(818) 334-1002.

Inquiry 556.

DEC’s Engineering
Workstation

Digital Equipment Corp.
introduced the VAXsta-
tion 1I/RC. an entry-level
member of the firm's VAX-
station series of computers.
According to the company,
the workstation is designed
for applications in elec-
tronics, mechanical com-
puter-aided design, software
development, computer-
aided software engineering,
technical publishing, and
others that require compu-
tation-intensive performance
and networking.

The workstation is based
on DEC's MicroVAX Il 32-bit
processor and is available in
configurations with 3 mega-
bytes and 5 megabytes of
RAM, priced at $14,995 and
$16.995, respectively. Both
versions of the workstation
are equipped with a 19-inch
monochrome monitor with
1024 by 864 resolution, a
71-megabyte hard disk and
disk controller, an Ethernet
interface, a 95-megabyte
streaming tape drive, a
video controller, a keyboard.
and a three-button mouse.
The workstation supports
the MicrovMS and ULTRIX-
32m (DEC’s implementation
of UNIX) operating systems;
a license for one of these
operating systems is in-
cluded in the system price.

Fully compatible with the
company’s line of VAX com-
puters, the workstation can
be linked with the systems
via Digital's network. Contact
Digital Equipment Corp.,
Maynard, MA 01754-2571.
Inquiry 557.

Smalltalk-80
for IBM PC AT

Softsmarts has combined
its ST80 "virtual ma-
chine” with Xerox's “virtual
image” to put Smalltalk on
the IBM PC AT. The com-
bination converts the AT in-
to a fully functional
Smalltalk-80 version 2
workstation with as much as
2 megabytes of memory
space and a 640 by 350 bit-
mapped graphics interface.

The company says that be-
cause it designed the under-
lying virtual machine specifi-
cally for the AT, users get
complete PC-DOS compati-
bility and the full power of
the 80286.

Softsmarts ST80 runs on
an AT with 640K bytes of
base memory, at least 512K
expansion memory (I mega-
byte preferred), an IBM
Enhanced Graphics Adapter,
a Mouse Systems three-
button mouse, and a mono-
chrome or IBM enhanced
color monitor. An 80287
math coprocessor enhances
performance. The system
can run on an AT with a
single 1.2-megabyte floppy
drive, but a hard disk is
needed for full source
browsing. ST80 for the AT
costs $995. Contact Soft-
smarts Inc.. 4 Skyline Dr,
Woodside, CA 94062, (415)
327-8100.

Inquiry 558.

Drives Work with
Apples and Macs

he ProAPP 10 and Pro-

APP 20, 10-megabyte
and 20-megabyte hard disk
drives, can be used with
Apple II and Macintosh
computers without the need
for changing or adding disk
controllers. Moving a drive
from one Apple machine to
another requires disconnect-
ing the subsystem from the
first, reconnecting it to the
second with the appropriate

(continued)
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Bookyour trip
from start to finish.

All on your own PC.

Now you can get quick information and énmnediate
reservationss for flights, hotels and rental cars with EAASY

SABRE, the American Airlines personal reservations system.

EAASY SABRE lets you look directly at schedules and
fares, 24 hours a day. On any type of PC that has a modem
or on any kind of communicating terminal. And, all the
help you need is available on line.

This special service will showyou flights for over 650
airlines worldwide. And the quickest routes to almost
any place you want to go.

It will also show you more than 13,000,000 fares. Our
exclusive Bargain Finder™ feature assures that you'll get
the lowest possible fares available for the seats you book.

In addition, you can reserve a room at more than
12,000 hotels — by name, by price or by location. You
can also confirm a car from over 20 rental car compa-
nies. Look at your personal AAdvantage® account. And
even check the weather in the city you'll be visiting.

Once your reservations are booked, EAASY SABRE
lets you decide where to pick up the ticket — from your
SABRE Automated Travel Agency or Corporate Travel

Office, at the airport, at an American Airlines City Ticket
Office, by mail or from any other American Airlines
authorized distribution channel.

Access the worlds most sophisticated travel automa-
tion system. Its that simple. And economical. Because
there$ currently no surcharge for using FAASY SABRE. You
just need to subscribe to one of the data networks listed.

For more information on subscribing to a network, call:

Dialcom, Inc.
1-800-258-3311
General Electric Information Services Company
1-800-433-3683
QuantumLink (for Commodore computers only)
1-800-392-8200

CEAASY )

SABRE

A‘!Adv.mmge‘E is a regitered service mark of American Airlines, Inc.
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cabling, and then reconfigur-
ing an 8-pin DIP switch on
the bottom of the drive.

The drives attach to the
floppy disk ports on the
Apple lle/lic and 128K and
512K Macintoshes or the
SCSI port on the Macintosh
Plus. You can use the drives
to transfer text files between
lIs and Macs, the company
says. The drives also include
a printer/spooler interface
that's compatible with the
Apple Imagewriter.

The ProAPP | sells for
$795; the ProAPP-20 costs
$995. For more information,
contact ProAPP Inc., 1475
South Bascom Ave., Suite
101, Campbell, CA 95008,
(408) 559-3552.

Inquiry 559.

CAD in Three
Dimensions

&W Systems has devel-

oped a module that
works with the company’s
VersaCAD Advanced for
three-dimensional computer-
aided design. VersaCAD 3D
is a true three-dimensional
surface modeling system
that accomplishes geometric
design in x, y. and z coor-
dinate space, absolute or
relative; isometric and
perspective views include
real 3D lengths rather than
lengths created by 2D con-
version, T&W says.

Cones, cylinders, spheres,
and boxes are among the
primitives in the package.
They can be rotated about
the x, y. and z axes, and
most can be shown as par-
tial objects. The program
has four display modes:
sketch, for a quick preview
showing only front vectors;
wireframe, which shows all
vectors; hidden line removal,
which cleans up the design;
and hidden line conversion,
which displays hidden lines
as dotted ones.

VersaCAD 3D runs on IBM
PCs and compatibles. It

VersaCAD 3D adds 3D modeling to VersaCAD Advanced.

costs $495. Contact T&EW
Systems Inc., 7372 Prince
Dr., Suite 106, Huntington
Beach, CA 92647, (714)
847-9960.

Inquiry 560.

Sony’s StillVideo
Recording System

Sony's ProMavica system,
a still-frame video re-
corder, is designed for
recording, storing, and
manipulating video images
on 2-inch stillvideo floppy
disks. According to the com-
pany. the system can con-
nect with IBM PC—compat-
ible computers, allowing you
to store computer-generated
text and color graphics and
mix them with video images
on the floppy disks. The
system enables you to dis-
play the images on a moni-
tor, project them on a wall,
or transfer them to hard
copy. The system also lets
you generate computer-
controlled video presenta-
tions that can be reordered,
edited. duplicated. and com-
bined with other audio/
visual media.

On each video 2-inch disk,
the ProMavica unit can re-
cord 50 frames of still-video
pictures or 25 frames with
double the vertical resolu-
tion and with up to 360
lines of horizontal resolu-

tion. The recorder can ac-
cess images, which are
keyed with a 6-digit code, in
2 seconds or less.

The system is compatible
with all composite video
and analog/digital RGB
signals from computers,
cameras, videodisks, and TV
tuners. The RGB input con-
nector on the back of the
unit works with IBM PC-
compatible computers. The
recorder has an RS-232C
port as well as two 6-pin
remote control ports for the
company’s Program Editing
Controller, which enables
you to make dubs between
two recorders.

The ProMavica Still Video
Recorder is priced at $3400;
10 video floppy disks sell

for $100. Contact Sony Corp.

of America. 9 West 57th St.,
New York, NY 10019, (212)
418-9470 or (201) 930-6432.
Inquiry 561.

on either side of the server.
Longer distances can be
achieved by adding re-
peaters to the cable.

Up to 63 workstations can
be supported by a dedi-
cated disk and print server,
which must be a PC-
compatible computer with a
hard disk. The server itself
can be a workstation on a
higher-level Imaginet net-
work. Workstations in the
network have access to
several simulated disk drives
and a simulated printer,
which -are resident on the
server.

The network costs $900
for the first IBM PC, $800
for each additional IBM PC,
and $500 for each Atari ST.
Contact BMB Compuscience
Canada Ltd. 500 Steeles
Ave., Milton, Ontario,
Canada L9T 3P7. (416)
876-4741.

Inquiry 562.

Networking Atari STs
and IBM PCs

MB Compuscience

Canada released a ver-
sion of its Imaginet network
that connects IBM PCs and
Atari STs. The network runs
at speeds of up to 2
megabits per second and
can transmit data over
distances of up to 1500 feet

Public Domain,
User-Supported
Programs on CD-ROM

C-SIG, a clearinghouse

for public domain and
user-supported software, is
selling a CD-ROM optical
disk holding 490 “volumes”
(equivalent to 490 floppy
disks) of applications and
utilities for PC- and MS-DOS
machines. The collection
covers word-processing,
communications, accounting,
and programming software.
Educational programs,
games, printer utilities,
languages, and BASIC devel-
opment tools round out the
disk.

The CD-ROM collection
costs $195; youre asked to
send a donation to authors
of programs that perform
“satisfactorily.” PC-SIG also
sells a Hitachi CD-ROM
player, PC controller, ca-
bling, and software drivers
for $995. Contact PC-SIG
Inc.. 1030D East Duane Ave.
Sunnyvale, CA 94086, (408)
730-9291.

Inquiry 563.
(continued)
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Enhancer”... EGA card, $399

he EVEREX Enhancer is the 11 Display Modes

IBM compatible EGA card There’s 16 colors from a palette
that delivers value with price, 0f 64 in 640x350 resolution. Text
performance, and features! is displayed in readable 8x14
No Options Needed. character format in text mode.
With other EGA cards you have to  And the Enhancer’s monochrome
pay extra for options like 256K mode can support monochrome
screen memory and a parallel graphics on a monochrome
printer port. With the Enhancer monitor. In addition to 6 EGA
these features are standard and modes and a monochrome mode,
there are no extras to buy. there’s 4 color modes.

1-800-821-0806 1-800-821-0807

In California
48431 Milmont Dr.
Fremont, CA 94538 E 4
(415) 498-1111 — VEREr
EVER for EXcellence

Enhancer is a trademark of EVEREX SYSTEMS, INC. IBM is a trademark of International Business Machines Corp.

Inquiry 108 for End-Users. Inquiry 109 for DEALERS ONLY.

Software Switched

The Enhancer comes with
EGMODE menu-driven software
that lets you change display
modes, even monitors, without
opening your chassis, with the
push of a button. Useful help
windows take all the mystery out
of each possible display mode.

The Perfect Adapter

For enhanced color graphics,
monochrome text, and standard
color text and graphics, the
EVEREX Enhancer is the perfect
adapter to pair up with your
software library. Call your local

" dealer for a demo, or call EVEREX

to get all the facts on our new
line of video adapters.
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SYSTEMS

Two-Board
Multiuser System

mpro has released a

two-board computer
that offers multitasking,
multiuser capabilities. The
two-board set occupies
nearly the same space as a
half-height 5%-inch disk
drive, according to the
company.

The set consists of the Lit-
tle Board/186 single-board
computer and an Expansion/
186 daughterboard. The
boards include an 8-MHz
80186 microprocessor. |
megabyte of RAM, 128K
bytes of EPROM, four serial
ports, a floppy disk con-
troller, an SCSI port and a
printer port, an 8087 math
coprocessor, a battery-
backed clock, and an /O ex-
pansion bus. The boards
support RS-232C or RS-422
asynchronous or synchro-
nous serial protocols.

The two-board set sells for
$895 without a math copro-
cessor, which costs an addi-
tional $119. A two-user
($250) or four-user ($300)
version of Concurrent DOS
4.1 for the Ampro hardware
is also available. For more
information, contact Ampro
Computers Inc., 67 East
Evelyn Ave, Mountain View.
CA 94041, (415) 962-0230.
Inquiry 564.

System for Scientists
and Engineers

ompatible with the IBM

PC AT, the System 488
computer is designed
specifically for use by scien-
tists and engineers. The
system runs on an 8-MHz
80286 microprocessor and
comes with 512K bytes of
RAM, a serial and a parallel
port, an IEEE-488 interface
card, a hard disk and floppy
disk controller, and a 1.2-
megabyte floppy disk drive.
An enhanced graphics dis-

The System 488 comes with an 1EEE-488 interface and specialized
software.

play adapter for color or
monochrome monitors and
a monochrome monitor are
also standard features with
the base model.

In addition to MS-DOS 3.1
and BASIC, software bun-
dled with the computer in-
cludes SuperKey, PCWrite,
HP-85 graphics emulation,
and application programs
for use with digital oscillo-
scopes, IEEE-488 printers
and plotters, and other com-
mon instruments such as
digitizers and digital volt-
meters. According to the
company, about 90 files are
provided on disk. including
source code.

Expansion options include
an additional 512K bytes of
RAM, 128K bytes of ROM. a
second floppy drive, an
enhanced color monitor,
and three serial ports.
System configurations with
20~ 30-, or 40-megabyte
hard disks and a profes-
sional color monitor are
also available.

Priced at $3980, the sys-
tem runs IBM PC—compat-
ible software and the UNIX
operating system. Contact
Capital Equipment Corp.. 99

South Bedford St. #107,
Burlington, MA 01803, (617)
273-1818.

Inquiry 565.

Networking AT
Compatible

he A=+Star, an IBM PC

AT-compatible com-
puter from Wells American,
is "network-ready.” according
to the company. The com-
puter incorporates multiuser
circuitry that enables it to
connect to up to 255 units
when used with the firm's
Network Adapter card.

The AxStar is based on a
6- and 8-MHz 80286 micro-
processor. The machine is
equipped with 512K bytes of
memory (expandable to |
megabyte on the mother-
board). a 1.2-megabyte flop-
py disk drive, and a hard
and floppy disk controller.
Other features include a
keyboard, eight available ex-
pansion slots, and a
220-watt power supply. The
computer has space for two

additional half-height drives.

The base unit sells for
$1495; additional configura-
tions are available. A Net-
work Adapter card costs
$295 for AxStar computers
and $495 for IBM PCs, XT5,
ATs, and compatibles. Con-
tact Wells American, 3243
Sunset Blvd., West Columbia,
SC 29169, (803) 796-7800.
Inquiry 566.

Datavue’s Single-
Board Computer

atavue Technical Sys-

tems announced the
Datavue 8612, a single-
board computer that can be
used to replace an existing
IBM PC XT motherboard.
The 8612 comes on a full-
size expansion card and in-
cludes an NEC V30 or Intel
8086-1 microprocessor oper-
ating at 10 MHz, as well as
a 16-bit data bus.

The 8612 is available with
512K bytes of RAM and a
Master Interconnect Board,
which can be installed in a
passive backplane as the
bus control device for IBM
PC expansion cards. The
computer's proprietary ROM
BIOS. the company says, is
fully compatible with IBM
PC hardware and software.
The 8612 sells for $695.

The company also an-
nounced the Datavue Series
30 computer, which is pow-
ered by the 8612 single-
board computer. The base
model is equipped with an
IBM PC AT-type keyboard, a
360K-byte floppy disk drive,
a Master Interconnect
Board. a monochrome video
controller, and a power
supply. Prices for a mono-
chrome system start at
$1695; prices for a system
with an RGB monitor start at
$1895. Contact Datavue
Technical Systems, 4355 In-
ternational Blvd., PO. Box
2687, Norcross, GA 30093,
(404) 564-5783.

Inquiry 567.
(continued)
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CLIPPER. THE dBASE COMPILER.
A WINNING PERFORMANCE EVERY TIME,

t ™

Nantucket Corporation

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

Qutside California call toll-frees
1-800-251-8438

dBase, dBase 111, and dBase 11T Plus are trademark
of Ashton-Tate, Inc.

IBM PC, XT, AT, and 3270-are trademarks

of International Business Machines Corporatiofls
Clipper and Nantucket are trademarks

of Nantucket Corporation.




WHAT'S NEW

PERIPHERALS

Removable
Hard Disks

SyOuest announced the
SQI500, an external re-
movable hard disk sub-
system that provides up to
90 megabytes of fixed and
removable storage for IBM
PCs, X5, Als, and com-
patibles. The SQI500 is
available with single or dual
5Y-inch 15-megabyte re-
movable drives; with a
45-megabyte fixed drive and
a 15-megabyte removable
drive; or with two 45-mega-
byte fixed drives.

The company reports that
the subsystem transfers data
at 7.5 megabits per second.
A controller, utility software,
two removable hard disks,
cables, and mounting brack-
ets come with the unit.

The company also sells
the SQ319, an internal ver-
sion of the SQI1500. It fea-
tures a 5%-inch 15-megabyte
removable hard disk drive
and includes a controller,
utility software, and installa-
tion hardware.

Prices for the SQI500 start
at $2499; the SQ319 kit is
$1395. Contact SyQuest,
47923 Warm Springs Blvd.,
Fremont, CA 94539, (415)
490-7511.

Inquiry 568.

Universal
Development Lab

rion Instruments’

UniLab II, a develop-
ment system for computer-
aided engineering, connects
to IBM PCs and compatibles
and provides support for
more than 120 microproces-
sor types. The system com-
bines an advanced 48 chan-
nel bus-state analyzer, a
real-time in-circuit emulator
that uses a target micropro-
cessor for code execution, a
stimulus generator for
special test cases, and a
built-in EPROM programmer.

The Unilab 11, a development system for CAE.

Like the firm’s original
Universal Development
Laboratory. the UniLab II
can be used for program-
ming 2708 through 27256
EPROMs.

According to the company,
the device can be used on
virtually any 8- or 16-bit
microprocessor. Personality
Paks are also available for
specific microprocessor
types and include cables
and software.

The standard UnilLab 1I-32
with 32K bytes of emulation
memory is priced at $4980
and works with processors
running at speeds of up to
10 MHz. A model with 128K
of memory works with pro-
cessors operating at up to
13 MHz and costs $6080. A
Personality Pak for an 8-bit
processor typically costs
$575: for a 16-bit processor,
$675. The Unilab I runs
under PC-DOS 3.1 or later
on IBM PCs or compatibles
with a minimum of 256K
bytes of RAM and two flop-
py disk drives. Contact
Orion Instruments Inc., 702
Marshall St., Redwood City.
CA 94063. (800) 245-8500;
in California, (415) 361-8883.
Inquiry 569.

Professional
Graphics Tablet

he Professional Series

graphics tablet from
Summagraphics works with
the IBM PC and compatibles
and the Macintosh. The 18-
by 12-inch tablet has a
resolution of 1000 lines per
inch, and the tablet’s active
area can accommodate a B-
size drawing or two A-size
sheets of paper.

The Professional Series
comes with an interface
cable, stylus, four-button cur-
sor, and power supply.

The tablet costs $995.
Contact Summagraphics
Corp., 777 State St. Exten-
sion, Fairfield, CT 06430,
(203) 384-1344.

Inquiry 570.

Ink-jet Printer
from H-P

ewlett-Packard's Quietjet

Plus ink-jet printer of--
fers draft and near-letter-
quality printing. It works
with the IBM PC, XT, AT,

and compatibles, as well as
the Apple I series and Mac-
intosh computers.

According to the company.
the wide-carriage printer
operates at 40 characters
per second for near letter
quality, and 160 cps
(10-pitch) and 192 cps
(12-pitch) for draft quality. It
offers three graphics resolu-
tions: 96 by 96 dots per
inch, 192 by 96 dpi, and
192 by 192 dpi.

The Quietet handles
tractor-feed and cut-sheet
paper in widths from 5 to
15 inches. It features
RS-232C and Cent onics in-
terfaces and comes with
Hewlett-Packard's Printer
Command Language.

The Quiet]et costs $799.
For more information, con-
tact Hewlett-Packard, 1820
Embarcadero Rd.. Palo Alto,
CA 94303, (800) 367-4772.
Inquiry 571.

Low-Cost Network

esigned to work with

IBM PCs and compat-
ibles, Macintoshes, and
other computers, the Micro-
link network can connect up
to 255 computers and pe-
ripherals capable of com-
municating asynchronously
through a V.24/RS-232C or
current loop interface. The
network consists of twisted-
pair cables and connector
units, one of which is re-
quired for each peripheral
or port. Each connector
costs approximately $520.

According to the manufac-
turer, the network can
operate over distances up to
1200 meters. It uses a trans-
mission rate of 125K bits
per second, which permits
more than 10 simultaneous
connections at 9600K bits
per second.

For more information, con-
tact Tech Trade ab, Box 197,
191 23 Sollentuna, Sweden,
08-92 01 35.

Inquiry 572.
(continued)
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What do QNX and UNIX have to do with
architectural design?

The design determines the environment in which you
and your applications must survive. If the shear weight
of the UNIX operating system brings the PC to its knees,
all applications running under it will suffer. Unix was -
conceived more than a,decade and a half ago and the
product today is the result of ‘modifications, additions
and patches by hundreds of programmers. The result is a
large and convoluted piece of software which needs the
resources of an AT or more. ; ¢

QNX’s superb performance and compact size is the result of
one dedicated design team with a common purpose, and
complete understanding of both the software and the
environment in which it must run. It runs quickly and
efficiently on PC’s and soars on an AT. Unlike Unix, QNX is
capable of real time performance and is the undisputed
choice for real time process control, and office systems. You
can buy an OS that offers you a 1 to 3 user dead end on
an AT, OR, you can consider QNX which allows you
anywhere from 1 to 10 users on both PC’'s and AT’s. And
we don’t stop there. Unlike other Unix-type systems for
PC’s, QNX is also a networked operating system. Not a
patch-on network, but a fully integrated networking system
for up to 255 micros. ONX allows you to start with a
single machine and grow if and as required. There are no
dedicated:file servers'and you can attach terminals (users)
to any machine. To choose a solution which ignores
networking, .is closing the door on your future.

Everyone is talking about Unix like systems, but no one
wants to abandon the tremendous amount of DOS
software available. QNX does not force you to make that
decision. You can run either P€ DOS 2.1 or 3.1™ as one of
QNX’s many tasks. (DOS File compatibility and DOS
development tools are also available). Don’'t misunderstand
us. We at Quantum have a great deal of respect for Unix. It
was a major force in moving operating systems out of the
1960's and into the 70’s. QNX however, was designed in

\ R

the 80's and will be a driving force of the 1990’s. Over
20,000 systems have been sold since 1982.

Quantum strongly. believes that there are good reasons for
buying QNX, DOS and Unix. If you want more than DOS
and a working alternative to PC Unix, give us a call and we
will discuss your needs.

End-Users, VAR's, OEM’s and software developers are
invited to take the QNX challenge.

¢ MULTI-USER: -10 serial terminals per PC, AT.
® MULTI-TASKING: -40 tasks per PC, AT. :

® NETWORKING: -255 machines.
-up to 10,000 tasks and 2000
users/network.
-2.5 Megabit token ring.

-2800 task switches/sec (AT).

~Intertask communication between
any of 1000’s of tasks on any
machine. : :

~-88K to 110K for QNX.

-Executes as a task under QNX.

-Standard Kernighan and Ritchie.

-Single machine or network"fd.
One to thousands of users. Full

resource sharing of disks and
devices on all machines.

* REAL TIME:
* MESSAGE PASSING:

®* MEMORY:
* PC DOS:

® C Complier:
e Flexibility:

® Support: ~-Online update system allows
downloading of new releases
over the phone.
—Technical support hot line.
® COST: -From US $450

-Call for runtime prices.

-IBM PC, XT, AT™ (both real

* HARDWARE SUPPORT:
: & protected) and compatibles.

Y Y ...\ L N W %i..l L4 . W A
I  EER ) ER W, W. YAE A PR A. V. I
) . B GES A WR Y __ uA R E W 8L 5 .

T AR T 7 Y T A Ww WA T & "N\ r TS

Moodie Drive HiTech Park 215 Stafford Rd. Ottawa, Ontario, Canada. KZH-9C1 Phone [613) 726-1893

1BM PC, AT. XT AND PC-DOS ARE REG. TM OF INTERNATIONAL BUSINESS MACHINES CORP.  UNIX IS A REG. TM OF AT&T BELL LABS

Inquiry 247




WHAT'S NEW

PERIPHERALS

AST’s Hard Disk
with Tape Backup

ST Research announced

an external 3%-inch
hard disk and tape backup
subsystem for the Macintosh
Plus and Apple lle. The
AST2000. which uses an

SCSI port, incorporates a
20-megabyte hard disk drive
and a 20-megabyte cartridge
tape drive. The Macintosh
Plus version of the unit can
be expanded to 60 mega-
bytes.

The company reports that
the disk’s transfer rate is 5

ADD -

megabytes per second; the
tape’s is 500K bytes, and it
backs up 20 megabytes in 8
minutes. The tape drive
allows file-by-file backup and
restore operations.

The AST-2000 connects to
the Mac Plus via cable and
to the Apple lle with a

INS

cable and a controller card
that plugs into an /O slot.
The system costs $2795; if
purchased separately. the
tape drive is $1695. Contact
AST Research Inc., 2121
Alton Ave, Irvine, CA 92714,
(714) 863-1333.

Inquiry 573.

AutoSwitch EGA

he Autoswitch EGA

Card from Paradise Sys-
tems supports IBM's En-
hanced Graphics Adapter
and other display modes
and automatically switches
to the appropriate mode
depending on the software
being used. The half-slot
card includes 256K bytes of
memory and supports Color
Graphics Adapter, Mono-
chrome Display Adapter,
Hercules graphics, and Plan-
tronics ColorPlus display
modes.

Suggested retail price is
$599. For more information,
contact Paradise Systems
Inc.. 217 East Grand Ave,,
South San Francisco. CA
94080, (415) 588-6000.
Inquiry 574.

DualTasking
Turbo Board

he Bilurbo board, an

accelerator board from
Alloy Computer Products,
offers dual-tasking capabil-
ities for IBM PCs, XT5, ATs,
and compatibles. The board
has an 8-MHz NEC V20
microprocessor, 640K bytes
of RAM for applications pro-
grams, 256K bytes of RAM
for disk caching, and a
COM2 port for use by the
second task. It comes with
Alloy's proprietary BTNX
software that can control
two tasks from the com-
puter's keyboard and
monitor.

According to the company.

the board is based on the
multiuser technology incor-
porated in the firm's
Slave/16 boards. The Bi-
Turbo sells for $995. For
more information, contact
Alloy Computer Products
Inc., 100 Pennsylvania Ave,
Framingham, MA 01701,
(617) 875-6100.

Inquiry 575.

Data Acquisition
Processor

he Data Acquisition Pro-

cessor installs in a
single slot in an IBM PC or
compatible and offers real-
time processing of analog
data, according to Microstar
Laboratories, the product's
manufacturer.

The board has an 8-MHz
80186 microprocessor, 128K
RAM, and one serial port. It
features a 16-channel analog
section with a program-
mable gain amplifier, dual
sample and hold circuits, a
16-bit A/D converter. and an
8-bit analog output port.
The board's 64- by 16-bit
FIFO and direct memory ac-
cess allow it to run real-time
computations while the host
computer operates other ap-
plications simultaneously.
The board also has a multi-
processing operating system
that handles control and
communication functions.

The Data Acquisition Pro-
cessor sells for $2500. Con-
tact Microstar Laboratories
Inc.. 2863 152nd Ave. NE,

Redmond, WA 98052, (206)
881-4286.
Inquiry 576.

Graphics Card for
IBM RT PC

icrofield Graphics™ T4

Color Graphics Con-
troller card plugs into a
single slot on the IBM RT
PC's peripheral bus and pro-
vides high-speed 1024 by
800, 4-plane color graphics.
The T4's proprietary archi-
tecture uses the 2901 bit-
slice processor chip.

The board supports the
ANSI CGl interface and
works with applications on
the RT's RISC processor or
the optional DOS coproces-
sor. Applications can access
the line drawing, polygon
and text manipulation, bit-
blt (bit block transfer), and
window-management micro-

code of the T4 directly from _

subroutines written in C.
Microfield's terminal emula-
tor for the T4 lets the board
act as a console device for
the RT's AIX (Advanced In-
teractive Executive) operat-
ing system.

The T4 costs $2850 and
works with the IBM RT PC
or the PC AT and com-
patibles. The price includes
a first-level graphics package
but not the CGI software
($300/board). The RT sup-
port package costs $150.
Contact Microfield Graphics

Inc.. 8285 Southwest Nimbus

Ave., Suite 161, Beaverton,
OR 97005, (503) 626-9393.
Inquiry 577.

PC Compatibility for
Sun Workstations

he Sun Integrated Per-

sonal Computer (Sun-
IPC) from Sun Microsystems
is a 10-MHz 80286 copro-
cessor board with | mega-
byte of memory that pro-
vides Sun workstations with
IBM PC AT compatibility
and the ability to run MS-
DOS applications in a
window under UNIX.

The SunIPC, a VMEbus
board, executes MS-DOS
color or monochrome ap-
plications requiring the IBM
PC AT color graphics
adapter or the Hercules
monochrome adapter. The
board includes one parallel
port, which allows the use
of two workstation ports as
standard serial ports. Op-
tions include an 8-MHz
80287 coprocessor and ex-
ternal 360K-byte and 1.2-
megabyte floppy drives. The
accompanying software in-

" cludes MS-DOS 3.1, GW-

BASIC, file-sharing software
for the Sun Network File
System, and utilities.

The SunIPC board costs
$1995 in single quantities
plus $395 for a single-user
version of the software. A
multiple-access version is
available for $995. Site
licenses are also available.
Contact Sun Microsystems
Inc., 2550 Garcia Ave,
Mountain View, CA 94043,
(415) 960-1300.

Inquiry 578.
(continued)
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Multiuser & LAN Solutions

For IBM PC/XT/AT

MULTIUSER

KT-7/PC? PC Work-a-like Terminal

Compatibility: Multilink Advanceds,
PC-Slave/16*

Display: 80 x 25, IBM PC character
set, PC look-a-like attributes, 14"
green or amber

Keyboard: AT style std. IBM
scan/ASCII codes. 5161 /AT and
RT style opt.

Pages of memory: 1 std. 2 or 4 opt.

Communications: 2 bi-directional
RS-232C serial (data & printer)
ports

Operating systems: works with
PC-DOS!, MS-DOSS, QNX§,
UNIX?, XENIX®, THEOSS, PICK?,
and Concurrent DOS?,

Retail price: $695.00

QUARTET? 4-port 1/0 card,
RS-232C
Retail price: $299.00

< &

e
‘‘‘‘‘

he

i.n the PC terminal
rket.”

LAN

K-Net? Local Area Network

Compatibility: NETBIOS, Token-
Ring! software, (Advanced
Netware!! 8,/86)

Data Rate: 1 million bps

Cable: Twisted-pair/phone wire

Distance: Up to 4000 ft.

Addressable users: Up to 255

Physical: Half-sized card

Operating systems:
PC-DOS!/MS-DOS5 2.0 or later

Dedicated file server: Not needed

Message communication:
Interactive

Multiuser solutions supported:
Multilink Advanced?
PC-Slave/164

Other features: electronic mail, net-

work data management, and
print spooling
Retail price: $395.00

WORKSTATIONS

KW-1 8088, 4.77 MHz, 512 Kbytes
Retail price: $995.00
KW-2 8088-2, 8 MHz, 512 Kbytes
Retail price $1,195.00
KW-3 80286, 6 or 8 MHz,

640 Kbytes
Retail price $1,995.00
All the above include: monochrome
monitor with video board, AT style
keyboard, 8 slots, built-in K-Net?
with remote boot, upgradeable to
“complete” PC.

(800) 828-8899
(408) 436-6550 (In CA)

1705 Junction Ct., Bldg. #160
San Jose, California 95112

{<{Kimtron

Trademarks: '1BM 2Kimtron 3Software Link *Alloy 5Microsoft 8Quantum 7Bell Labs *THEQS Software *PICK Technologies “Digital Research "Novell © Copyright 1986

by Kimtron Corp.

Inquiry 155 for End-Users. Inquiry 156 for DEALERS ONLY.
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WHAT'S NEW

SOFTWARE ® PROGRAMMING LANGUAGES AND AIDS

MS-DOS Version
of C++

Oasys is selling a version
of ATET's programming

language, C++, for MS-DOS
computers. Called Designer
C++, it works with the Lat-
tice 3.0 or Microsoft 3.0 C
compilers. It functions as a
translator/preprocessor that
generates compilable C
source code from C++
source files. The generated
C code adds no run-time
overhead, Oasys says.

Developed by Glockenspiel
Ltd. (Dublin, Ireland), De-
signer C++ features strong
type checking, function and
operator overloading, data
abstraction and hiding using
classes, virtual functions,
stream-oriented 1/O, and
other facilities for object-
oriented programming.

Priced at $500. Designer
C++ comes with a tutorial
and release notes. It runs on
a 512K-byte IBM PC or work-
alike. Contact Oasys. 60
Aberdeen Ave, Cambridge,
MA 02138, (617) 491-4180.
Inquiry 579.

Two Prologs

halcedony Software an-
nounced two Prologs,

one for the IBM PC and the
other for the Macintosh.

Prolog/i, the IBM PC ver-
sion, features floating-point
arithmetic, transcendental
and trigonometric math
functions, a built-in inte-
grated editor, and interactive
debugging facilities. This ver-
sion requires PC- or MS-
DOS version 2.0 or later,
true IBM compatibility,
ANSI-standard support, one
disk drive, and at least 2 56K
RAM (320K is recommended).

Prolog/m, for the Macin-
tosh, has the following fea-
tures in addition to those of
Prolog/i: 8087 support, calls
to subroutine function li-
brary, calls to DOS, and
screen and graphics man-

agement. System require-
ments are the same as
those for the MS-DOS ver-
sion except that 512K RAM
is needed and an external
disk drive is preferred.
Prolog/i costs $69.95; Pro-
log/m, $99.95. Contact Chal-
cedony Software Inc., 5580
La jolla Blvd. Suite 126, La
Jolla, CA 92037, (619) 483-
8513.
Inquiry 580.

A Toolkit for
Framework’s FRED

he FRED Development

Toolkit is a collection of
user-defined functions, util-
ities, abbreviations, macros,
and templates for use with
FRED, the object-oriented
language built into Ashton-
Tate’s Framework 1I. FDT
turns many of FRED's func-
tions into tools for system
development and macro
programming.

According to vendor PCE
Inc., all of Framework II's
pull-down menu options and
function and navigational
keys are accessible through
the FDT. A “toolkit com-
piler” converts FDT functions
into FRED code.

The package includes
source code and costs
$49.95. You also get a
subscription to, and on-line
support from, PCE’s Expert
WorkBench NETwork, a pri-
vate network on The Source.
Contact PCE Inc., 6033 West
Century Blvd., Los Angeles.
CA 90045, (213) 757-7537.
Inquiry 581.

OS for Software
Development

AX (Personal Applica-

tions Executive), an op-
erating system for software
development, runs with PC-
DOS on IBM PCs or compat-
ibles.

Included are high-speed
device drivers and a demon-
stration system. The drivers
include assembly language
procedures for video dis-
play, interrupt-driven serial
/O over multiple channels,
printer output, and interrupt
management.

Baker & Rabinowitz reports
that the PAX System 8632
can execute 32 tasks concur-
rently and that individual
tasks can be written and de-
bugged under DOS, then
ported to PAX.

The system requires 128K
RAM, DOS 2.x or 3.x, and a
macro assembler.

PAX System 8632 sells for
$149.95. Contact Baker &
Rabinowitz Inc., 3869 Kil-
bourne Ave. Cincinnati, OH
45209-1814, (513) 871-0886.
Inquiry 582.

Three 68020
Operating Systems

Technical Systems Con-
sultants announced the
UniFLEX/DA, the UniFLEX/RT,
and the UniFLEX/MX op-
erating systems, all of which
are written in assembly lan-
guage.

UniFLEX/DA is a ROM-
based operating system in-
tended for process control
and dedicated applications.
You can configure it with or
without a file system.

UniFLEX/RT is a real-time
OS with communications fa-
cilities. Each real-time task
has control of its own priori-
ty. RT also has a com-
munications driver intended
for transferring data, and a
named enqueue/dequeue
mechanism, which the com-
pany says allows you to run
semaphore and resource-
control operations.

UniFLEX/MX, an enhanced
version of the original
UniFLEX/VM, is a virtual-
memory OS designed for
use in a multiuser, multitask-
ing environment. MX has all
the features of DA and RT
plus the ability for the user

to create and control multi-
ple RAM disks.

These three systems can
be configured for most
hardware built around the
68010 or 68020 micropro-
cessors, according to the
company.

Prices range from $400 to
$1000. Contact Technical
Systems Consultants Inc., 111
Providence Rd., Chapel Hill,
NC 27514, (919) 493-145]1.
Inquiry 583.

Display Management
for IBM and Ti
Machines

ydetech’'s C-Display Util-

ities include C-Display
Compiler, a screen-manage-
ment utility that has editing
capabilities and supports
color and character-
generated graphics. Re-
quirements include 128K
RAM, one disk drive, a color
monitor (with a CGA for the
IBM PC model), MS-DOS
2.11 or higher, and a Micro-
soft C 3.0 or Lattice C
2.15/3.0 compiler.

C-Display Librarian is a
collection of C functions
that allow you to execute
BIOS video services, per-
form virtual display manage-
ment, create bit-mapped
graphics, and conduct inter-
active screen 1/O via high-
level function calls. System
requirements are the same
as for the C-Display
Compiler.

C-Display Utilities are
available for the IBM PC, XT.
AT, and PCjr and for the
Texas Instruments Profes-
sional or Business Profes-
sional. C-Display Compiler
sells for $125, Librarian for
$145; the two combined in a
package called the C-Display
Manager costs $245. Con-
tact Sydetech System Devel-

(continued)
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resentations! Newsletters! Flycrs!

Signs! Overhead Foils! Invita-

tions! Menus! Logos! An-
nouncements! Banners! Layouts!
When you need a goodlooking visual
quickly you need FONTASY — superh
tvpefaces and simple drawing in one
easy-to-use package.

FONTASY gives you a “what-you-sec-is-

what-you-get” picture, as you type and draw

on the graphics screen of your 1BM-PC. You:

cun credte a page at a time, see a4 mini-pic-
ture of that page, print it, and save it on disk.
Page size is limited only by memory, not by
screen size.

Features

Proportional space, justify, kern, bold-

face, rearrange, magnify, black/white rever-
sal, rotate, mirror image, lines, rectangles,
ovals, draw, fill-in, undo (and un-undo), on-
line help, 200-page book, and easy control
from keyboard or mouse. Corporate
licenses available.

Fonts, fonts, and more fonts! We have
over 275 typefaces in our growing library,
and will be happy 1o send vou free print
samples on request.

When you deal directly with the manufac-
turer (that's us), you pay rock-bottom dis-
tributor prices. If vou order FONTASY now,
we will give you 28 fonts (a $50 value) at no
extra charge. With so many features at such a
low price, FONTASY belongs in vour soft-
ware library even if you already have a
“font” program.

Inquiry 239

- See What You Can Do

 Fontasy printed all of these.

. 3 o
With e
~ quipment Needed

IBM-PC, XT, AT, or true compatible (Compag,
cte.) with 18M or Hercules graphics adapter and
graphics monitor. 250K memory needed for partial
&= pages, 448-640K recommended for full pages.
! Dot- matrix printer. Mouse optional. MS-DOS
2.00 or above.

FONTASY supports: IBM graphics printer,
Proprinter; Epson FX, JX, LX, MX, RX, and
1.Q-1500; C. Itoh 8510, 1550, 1570, Pro-

writer-Jr; H-P LaserJet. ThinkJet: Microline 92,
93; Gemini 10X, 15X; Radio Shack DMP 105-
430, 2100; Toshiba 351, 1340-1351: Star; and
most Epson-compatibles.

Money-Back
Guarantee

Fontasy is not copy-protected and has a
30-day money-back guarantee. So, take
advantage of our breakthrough price and
order now TOLL-FREE:

95

Includes 28 Font%
and free ClipArt.

b

r——————————————————————————————_1

| 1-800-824-7888

i 1-60U-624- , Operator 669 (0RDERS ONLY) |
For further information and same day shipping, call: (818) 765-4444

} K FONTASY $69.95

! Tax

| PROS®T, o

| 7248 Bellaire Ave., Box 560 Stigging

j No. Hollywood, CA 91603-0560 Total

! Name o - - Company .~ I

l Address - - — _  Telephone - . .~ -
City, State, 1P e

I Visa/MC Exp. Date

I Computer - - Memory _____ Printer __ =

I Terms: M/C. Visa, checks. Please add $ 3.00 shipping and handling in US. or

l Canada, $ 20.00 overscas, $ 2.00 for CO.D.. and sales tax in Calif.
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WHAT'S NEW

SOFTWARE ©® PROGRAMMING LANGUAGES AND AIDS

opment Technologies, 43-23
Colden St., Suite 17C, Flush-
ing. NY 11355, (718) 886-
0221.

Inquiry 584.

Programming Tools
for True BASIC

True BASIC Inc. has ex-
panded its True BASIC
Programming Libraries with
tool and utility companion
products; the Developer's
Toolkit, Communications
Support, Forms Manage-
ment Library, Btrieve Inter-
face, Sorting and Searching,
and Advanced String Library.
The company reports that

SOFT

Communications Support
allows simultaneous use of
two COM ports at up to
19,200 bits per second. The
Btrieve file management -
package is from SoftCraft
Inc. and allows for database
management of up to 4
million bytes per record and
24 key fields per file, ac-
cording to True BASIC. Sort-
ing and Searching provides
14 subroutines for string
and numeric sorting. And a
38,000-word dictionary is in-
cluded in the Advanced
String Library, which also pro-
vides pattern matching, pars-
ing, and text manipulation.
All libraries are available
for the IBM PC or compat-

WARE © SCIENTIF

ibles running DOS 2.0 or
higher. Communications
Support and Sorting and
Searching also run on the
Macintosh and Amiga. Each
package costs $49.95. Con-
tact True BASIC Inc., 39
South Main St., Hanover, NH
03755, (603) 643-3882.
Inquiry 585.

C Cross Compiler
for ATET 6300 Plus

niPress announced a

Lattice C Cross Com-
piler for ATET's 6300 Plus
operating under UNIX. You
can use UNIX software tools
with the Lattice C Compiler

to develop MS-DOS code
for 8086 and 80186 micro-
processors. Relocatable
machine code is produced
by the compiler; then, using
the linker, you can produce
MS-DOS executable code.
The compiler supports the
Kernighan and Ritchie C
standard and library. It
comes with a linker, li-
brarian, disassembler, and
floating-point support, and it
requires a hard disk drive
with 1 megabyte of RAM.
The cost of the compiler is
$795. Contact UniPress Soft-
ware; 2025 Lincoln Highway,
Edison, NJ 08817, (201) 985-
8000.
Inquiry 586.

IC AND ENGINEERING

Mac Package for
Structural Engineering

rez Anzel's Frame-Mac

helps in the analysis and
design of any two-dimen-
sional frame or truss, with
any number of nodes, ele-
ments, and supports (limited
by RAM only). The package
utilizes scrollable windows,
the mouse, and pull-down
menus. You never need to
type in commands. Any
number and type of loads
can be applied or changed
at any time, as can the
structure, units, and deci-
mal formats. 1/0 is shown
in numeric and graphic
form.

Frame-Mac does linear
analysis by using the modi-
fied Cholesky method to
solve a structure's stiffness
matrix; this matrix is made
and calculated as a band
matrix. At your request, the
program provides values
such as displacements, inter-
nal forces, and bending
stresses.

The package runs on a
512K Mac with a 400K-byte
internal drive (or bigger con-
figuration). Price is $495.
Contact Erez Anzel, 5800

Arlington Ave, #5T, River-
dale, NY 10471, (212) 884-
5798.

Inquiry 587.

Statistical Analysis
Package for
Macintosh

LR ANOVA, for the 512K

Macintosh and Macin-
tosh Plus, can compute up
to a 10-factor analysis of
variance with unequal sam-
ple sizes and repeated
measures. It lets you plot in-
teractions by clicking the
mouse and making a menu
selection. Marginal means,
pairwise comparisons (Neu-
man-Keuls, Duncan, Tukey
hsd, and t-tests), simple ef-
fects, and specific contrasts
(planned or unplanned)
among means can also be
computed. A desk-accessory
editor lets you enter or
change data even after an
analysis has been started.
Data from MacWrite, MS-File,
MS-Word, Multiplan, Excel,
and MacTerminal can also
be analyzed.

The package sells for $50

until September I; there-
after, it's $75. Add $3 ship-
ping. Contact Clear Lake Re-
search, 5615 Morningside
#127, Houston, TX 77005,
(713) 523-7842.

Inquiry 588.

Protein Programs

NASTAR is selling two

packages for research-
ers dealing with protein
data. The first product, an
analysis program, plots
secondary structural predic-
tions and hydrophilicity. It
includes programs for deter-
mining optimal DNA probes
for specific proteins or pep-
tides, titration curves,
isoelectric points, molecular
weights, and other analytic
functions.

The other package. Gene-
man, helps search protein
and genetic databases and
retrieve information based
on keywords, sequence ma-
trices, and a combination of
terms. It lets you create
screen, printer, or subindex
files from a search. GenBank
and the Protein Identifica-
tion Resource databases are
supplied with the package.

Other databases, such as
PGtrans and EMBL. can also
be used.

Both programs run on IBM
PCs and compatibles. Each
is packaged with other pro-
grams and sold for $3000.
For more specific informa-
tion, contact DNASTAR Inc.,
1801 University Ave,
Madison, WI 53705, (608)
233-5525.

Inquiry 589.

Stat Package
for Apple lis

istogram Plot, a statis-

tics program for the
Apple 1l lle, and compat-
ibles, lets you input, edit,
print, and save data. It can
display and print raw and
computed data and can
compute means, medians,
standard deviations, ex-
pected cell frequencies, and
actual cell limits and fre-
quencies. Graph sizes are
variable. The price is $29.
Contact Andent Inc., 1000
North Ave.. Waukegan, IL
60085, (312) 223-5077.
Inquiry 590.

(continued)
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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 arabesque 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.

el

Nt 9.00

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
Corporalion. Unix is a trademark of Bell laboratorres.

Inquiry 91

YES! I want to turn my PC into an Al workstation. Send me . . .

(] smamabpy ... $99
D G ications for Smallalk/V . . .$49
D Methods (including

Communications) ......... $79
Shipping and Handling . .. ....... I
CA residents add applicable
SaleS KK .« s s e s (SR
TOTAL ...........ooiinnn.. s @
Shipping and Handling
US.. Canada, and Mexico . ..................... $5.00
Elsewhere ... ... s, = SRR $15.00

I enclose [] Check [] Money Order

[] Credit card information [ Mc ] VISA
Number: Expiration____
Sig e

Name:

Street Address:

City/State/Zip:

Phone:

“Smalltalk/V is the
highest performance
object-oriented

N\ rogramming system

P
:/\\ available for PCs.”

—Dr. Piero Scaruffi
Chief Scientist
Olivetti Artificial Intelligence Center

Smalltalk/V Features

® High-performance
object-oriented programming

® Integrates object-based and rule-based

programming with object-oriented Prolog

® A user-extensible, open-ended environment
® A responsive graphical user interface
® Supports exploratory programming and

prototyping

® (Class hierarchy with inheritance creates highly

re-useable code

® Smalltalk source code included, with browser

windows for easy access and modification

® 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

® Powerful directory/file browser system for

organizing DOS files

® 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

L N N N B N N §B B N §N § |
NOT COPY PROTECTED, 60-DAY MONEY-BACK GUARANTEE
ON-LINE USER-SUPPORT CONFERENCE ON BYTE'S BIX™

Smalhalk/V requires DOS and 512K RAM on IBM PCs (including AT) or
“compatibles,” a Microsoft or compatible mouse, and a CGA, EGA, Hercules,
or AT&T Ii-Res graphic controller.

5200 West Century Boulevard
Los Angeles, CA 90045

(213) 645-1082



WHAT'S NEW

SOFTWARE @ BUSINESS AND OTHER

Mac Comics

omicWorks is a Macin-

tosh program that lets
you play Stan Lee and draw
comic strips. The package
incorporates drawing and
painting tools, text editing,
and the ability to mix text
and graphics anywhere on a
page. You can pull in images
from other ComicWorks
documents or from Mac-
Paint (using Art Grabber).
The program also includes
graphics objects you can
move independently, comic-
book fonts, panels, and
voice balloons.

ComicWorks, developed by
MacroMind Inc. (Chicago). is
being sold by Mindscape for
$79.95. It runs on the 512K
Mac. Contact Mindscape
Inc., 3444 Dundee Rd.,
Northbrook, IL 60062, (312)
480-76617.

Inquiry 591.

Access to
Random Data

RAM:-resident program

for IBM PC-type ma-
chines, Tornado Notes is de-
signed to let you store and
access random information.
You enter text into logical
modules. When you need to
find a note, the program
uses a search tool based on
an “and-or-not” system. You
can hunt for related notes
based on any word, phrase,
or combination.

The publisher says that.
unlike spreadsheets and
databases, which handle
structured data, this package
uses a form of parallel text
processing that treats win-
dows of data according to
content. The software in-
cludes an editor with cut
and paste, a “pile-of-paper
simulator,” and a note-
joining function.

Tornado Notes runs under
MS- or PC-DOS 2.0 or later,
does not use bit graphics.

Comic-book art created with ComicWorks and a Macintosh.
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Random data arranged by Tornado Notes.

and supports most 80-char-
acter monochrome and
color displays. The publisher
says the program works with
most software and uses 50K
bytes of RAM, plus space
for notes. It's not copy-

protected, and it costs
$49.95. Contact Micro Logic
Corp.. PO. Box 174, 100 Sec-
ond St., Hackensack, NJ
07602, (201) 342-6518; by
modem, (201) 342-8101.
Inquiry 592.

WHERE DO NEW PRODUCT ITEMS COME FROM?

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

Personal What'sBest

General Optimization has
released the Personal
Version of its “spreadsheet
optimization” package,
What'sBest. This edition (not
copy-protected) functions
like the original but runs in
256K RAM and can opti-
mize spreadsheets with as
many as 800 numeric cells.
Up to 250 of these can be
variable (manipulated by the
program during the optimi-
zation process).

What'sBest is designed to
generate solutions to busi-
ness problems modeled in
Lotus 1-2-3 or Symphony. It
uses a linear programming
approach and a spreadsheet
interface to answer “what if”
questions.

It runs on IBM PC-type
computers and costs $149.
Contact General Optimiza-
tion Inc., 2251 North Geneva
Terrace, Chicago. IL 60614,
(312) 248-7300.

Inquiry 593.

Idea Processing
on the Amiga

ew Horizons Software

has developed a pack-
age for helping you process
your ideas on an Amiga.
The company says the pro-
gram’s primary use is in
organizing and rearranging
information in preparation
for writing, or for planning
and decision making. You
enter your ideas in an
outline fashion and use the
mouse or keyboard to ma-
nipulate them. The program
provides pull-down menus
for command entry. Because
Flow opens its own window
on the Workbench, you can
use the computer's multi-
tasking capabilities, New
Horizons says.

Suggested retail is $99.95.
Contact New Horizons Soft-
ware, PO. Box 43167, Austin,
TX 78745, (512) 280-0319.
Inquiry 594.
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TE

2236 100 MHZ
OSCILLOSCOPE

THE ANSWER

BY ANY MEASURE

100 MHz scope, counter, timer,

multimeter: All one integrated system.

100 MHz dual

time base scope.

3.5 ns risetime;
sweeps from 0.5 s
to 5 ns/div; alter-

' nate sweep; 2%
vertical/ horizontal
accuracy; vert-
ical sensitivity to
2mV/div@

90 MHz.

9-digit fluores-
cent display.
Digitally accurate
readouts accom-
pany the CRT
waveform. Error
messages and
prompts also
appear on the
display.

g
TR S

Dc volts and ac
coupled true
RMS volts. Mea-
sured through the
Ch 1 scope input.

Gated measure-
ments. Use the
scope's intensified
marker to measure
frequency, period,
width and to count
events within
specified portions
of the signal.

Auto-ranged,
auto-averaged
counter/timer.

Frequency, period,

width, delay time,
A-time, plus total-
ize to more than
8 million events
—with 7 digits
plus exponent
displayed.

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000-
count resolution.
Get precise read-
outs of average dc
and true RMS volt-
age. Measure
resistance from
milliohms to
gigohms.

CHY -'OLTSJDW-'.
i =
RREES
3 -

L

Tektronix 2236 MUHEREtERcs

1-800-426-2200

Now make measurements
faster, easier, with greater

accuracy and user confidence.

The Tek 2236 makes gated coun-
ter measurements, temperature,
time, frequency, resistance and
voltage measurements push-
button easy. You see results con-
currently on the 9-digit numeric
readout and CRT display.

Its complete trigger system
includes pushbutton trigger view,
plus peak-to-peak auto, TV
line, TV field, single sweep and
normal modes.

At just $2650; the 2236
includes the industry's first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement
system. 3-yearwarranty. 15-
day return policy. And expert
advice. One free call gets
itall! You can order, or obtain lit-
erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include probes, operating

manual, 15-day return policy, full
warranty and worldwide service
back-up.

Order toll-free:
1-800-426-2200
Extension 57

In Oregon call collect:
(503) 627-9000 Ext. 57
Or write Tektronix, Inc.
P.0.Box 1700
Beaverton, OR 97075

Tektronix:

COMMITTED TO EXCELLENCE

Copyright ©1984, Tekltronix, Inc. All rights reserved. TTA-324-1. “U.S. Domestic price F.O.B. Beaverton, Oregon. Price subject to change
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Inquiry 186

Languages

Atari ST Amiga™ QL”

LATTICE® C
The well known LATTICE® C compiler, full featured
portable implementation.

MCC™ PASCAL

An IS0/ ANSI standard Pascal. A fast single pass com-
piler, ideal for commercial, educational and personal
use.

MCC™ ASSEMBLER

A professional standard macro assembler with many
powerful features.

CAMBRIDGE LISP
LISP interpreter/compiler providing a complete LISP
development environment.

BCPL
A powerful compiler offering the convenience of a high
level language with the flexibility of an assembler.

APL

Keyword and symbolic versions of this important
language from MicroAPL.

MCC™ BASIC

68000 BASIC interpreters and compilers from
MetaComCo.

MENU +™

An easy to use program environment with pull-down
menus. Menu+ comes free with Atari software.
Upgrades ready for registered users.

TOOLKIT

Provides useful tools and utilities. From the people who
wrote AmigaDOS.

Atari’™  Commodore™  Sinclair™
Product ST Amiga
Lattice C  $149.95 $149.95 $129.95
Pascal $99.95 $99.95 $99.95
Assembler $79.95 v $49.95
Lisp TBA $199.95 $79.95
BCPL TBA TBA $79.95
APL $199.95 TBA $129.95
Basic i ke -
MENU+ $29.95 TBA =
TOOLKIT TBA $49.95 —

* = available from Commodore

1 = available from Atari

Cambridge LISP is available for CP/M-68Ktm
QL Lisp includes interpreter only

™

M= TECOrEY

The Quality Source for 68000 Software
5353 #E Scotts Valley Dr., Scotts Valley, CA 95066

Contact your local dealer or call:

Tel: US 800-AKA-META

Cal 800-GET-META, Eur (UK) 44-272-428781
Telex (UK) 444874 METACO G mmm (o
Add 6.5% tax if CA resident. Ca S
Lattice is a registered trademark of Lattice Inc.

Amiga and AmigaDOS is a trademark of Commodore-Amiga Inc.

Atari ST is a registered trademark of Atari Inc.
CP/M-68K is a trademark of Digital Research Inc.

48 BYTE « AUGUST 1986

CLUBS AND
N-EW-SLETTERS

DisABILITY NEWS ONLINE, Robert Mauro,
257 Center Lane, Levittown, NY 11756.
Electronic newsletter by and for the dis-
abled.

PC TecH Reporr, William ]. Claff, 7 Roberts
Rd. Wellesley. MA 02181, (617) 235-9505.
Technical code and techniques for profes-
sional software developers; $18 subscrip-
tion rate includes back issues.

MADISON MACINTOSH USers Group, PO.
Box 1522. Madison, WI 53701. $15 sub-
scription to the Mad Mac News; frequent
meetings.

FOREFRONT, C-128 NATIONAL USERS
Group, PO. Box 21836, St. Louis. MO
63109. Send SASE for information.

PC Users GrRoup oF NEW YORK, PO. Box
560, Wall St New York, NY 10005. Free
publication with 98-cent-stamped, 8- by
11-inch self-addressed envelope. $25
membership includes newsletter and dis-
counts; send SASE for details.

CompaQ CORNER, 714 Ocean Ave. Sea
Bright., N 07760. 300- or 1200-baud BBS,
on-line 24 hours a day at (201) 530-5639.

SMALL COMPUTERS IN THE ARTS NEWS
(SCAN), PO. Box 1954, Philadelphia. PA
19105. Triannual newsletter, annual sym-
posium; $15 subscription.

PC-HUG (HunTINGTON PC USERS GROUP),
PO. Box 1958, Huntington, WV 25720,
(304) 526-5189. Monthly meetings, no ad-
mission fee; dues only for use of public
domain library.

THE INSTITUTE OF INTELLIGENCE TECH-
NOLOGY, 571 Ontario St., Toronto, Ontario.,
Canada M4X 1M9, (416) 924-3819. Cor-
respondence courses, bimonthly newslet-
ter, IQ evaluator. One-time fee of $25 US.,
$35 Canadian.

MINDSET BBS—EAST COAST CHAPTER OF
THE FIRST MINDSET USERS GROUP (FMUG),
James Pallack, 23 Hayward St. #8. Bur-
lington, VT 05401-4759, (802) 658-1255.
Operating 7 days a week at 300 and 1200
baud at (802) 658-2494.

THE McSPIRITT NEWSLETTER, 185A Smith
Ave., Garden City, GA 31408, (912)
966-2323. ISPF techniques and programs.
Subscription: $51 annually.

PHILADELPHIA AREA COMPUTER SOCIETY'S
MACINTOSH SPECIAL INTEREST GROUP
(MAcC SIG), Melanie Hoag and Simon
Edkins, Drexel University. Biosciences and
Biotechnology, Philadelphia, PA 19104,
(215) 895-2628. Public domain library,
regular meetings, monthly newsletter; $10
annual subscription.

INTERNATIONAL COMPUTING ASSOCIATION
(ICA), clo Markus Mage, Robbek 6. 2000
Hamburg 52, West Germany. BBS, global
BBS information. quarterly newsletter. $20
annually.

CLAck! AMIGA USER GROUP, Stefan Ram,
Claszeile 27. 1000 Berlin 37, West Ger-
many. English and all European languages
welcome for information exchange about
the Commodore Amiga.

TELECOMMUNICATIONS USERS GROUP
(TUQ), PO. Box 45254, Seattle, WA 98145-
0254. Monthly journal, regular meetings.
$12 annual dues.

MICRO BULLETIN BOARD SYSTEMS, MBBS
Headquarters PDSE. 8033 Sunset Blvd.
#975, Los Angeles, CA 90046, (213)
653-6398. Clearinghouse for sysops and
users. Membership: $10 per year.

ANKARA APPLE Users CrLuB (AAUC).
Caglan M. Aras, 4. cadde 165/31, 06490
Bahcelievler, Ankara, Turkey. (90) 41 23 43
69. Regular meetings, monthly newsletter.
Annual fee: 2000 Turkish liras, or about $4.

SANTA BARBARA ATARI COMPUTER EN-
THUSIASTS (SBACE), PO. Box 3678, Santa
Barbara, CA 93130. Regular meetings,
newsletter, BBS at (805) 965-5709. m

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Allow at least four months
for your club’s mention to appear. Send infor-
mation to BYTE, Clubs and Newsletters. One
Phoenix Mill Lane, Peterborough, NH 03458.




IT'S TIME
YOU SAW
THE ALPS.




Only $995. Fast. Top speed
250 cps in draft mode.

Wty 4, 1966

» o y w Jove
0019 3 01 the furtre. Pleasebesiv'e (o visit us the next timeyeure in
A Calforong, o 4

i o Thank you again.
e ‘ Sincerely, ———] i
= R 2l v

/ALPS p200

Manufactured by Alps Fully compatible

Electric, a $1.5 billion with all the most

Japanese maker of computer popular business PCs Built Iike a tank.
and electronic products, and software.

and member of the

International Fortune 500.

Welcome to the Alps. drafts at an amazing 400 characters per
The Alps P2000" and new P2100™ second (cps), the P2000 at an almost
Dot Matrix Printers. They just may amazing 250 cps.
be the perfect printers for a department They're reliable. With normal care,
full of PCs. they'll last for over five years without
They're tast. The P2100 prints a breakdown.



THEY ARE.

Sold, serviced and
supported in the
US.A. by Alps

America.

11 faster. The 21801135 3 10p specd of 400
the P2000 Dririts 3t 25¢0s,

WILh you, 208 we hope to continus
|j aotng ure 10 ViSI1US the next time YouTe fn
7 Caire a
Thank you agatn
4 Singecely,
i Fg foce,

ALPS r2i00|

Likewise.

And they're versatile. They'll
print most anything, and run with all
the most popular PCs and software.

Now, if you'd like to explore these

Alps further, our tree tour begins on
the next page.

Very fast. Top speed
400 cps in draft mode.

-
PONTH GUARE  ERROR

Only $1,595.

It's your chance to see something
you probably don't see every day.
Printers that work as hard as you do.



MEET

DISTINGUIS

Diagnostic self-test A choice of paper
signals errors with feeding controls.
flashes and beeps.

Go off-line to change
type styles and modes
without lengthy soft-
ware commands.

ON LINE

/

12 pushbuttons
control printing
functions.

The first thing that sets Alps
printers apart from similarly-priced
models is their sheer wealth of printing
functions. And the ease with which
you can perform them.

For example, you can change type
styles or print modes without getting

ON LINE ADJUST

Lets you feed paper
line-by-line, by
1/216-inch increments,
or continuously.

involved in lengthy software com-
mands. Just push a button on the front
panel instead.

Which is about all you'll ever have
to do to handle any Alps printing job.
Whether vou're teeding paper in
1/216-inch increments or reprinting




HED PANEL.

Clears print buffer 17 LEDs indicate
of data without functions in
printing it.

operation.

WS HOST | ‘W HOST MWW HOST = mEm HOST

/MR G e DRAFT o M0 B NORM.
§ C2 - MWD e T2 PROP.

RESET | - STYLE =~ MODE " < 'PITCH . " SPACING

|

Automatically reprints Select type styles, Boy, is it fast. 400 cps
data stored in print printing modes, print in draft mode.
buffer. pitches and spacing
quickly and easily.
data stored in the print buffer. diately diagnose the problem and
The built-in print butfer (4K inform you.
expandable to 256K) also frees up With distinguished beeps and

your PC for other jobs while the Alps flashes.
is still printing.

And in the unlikely event of an
operating error, our panel will imme-



FEED IT A

Can print 6-part forms.

3 standard paper
feeding methods,
including top, bottom
and rear feed.

Jré‘uﬂﬂ.g— -— e i e wlivn s s w4 the — e o PR S TS  e GR S 2
g
et AT e e - GRS T A
FI )
el A' m PLEASE REMIT PAY MENT TO
a A R e
n‘ “ PLEASE REMIT PAYMENT TO:

= P.O. BOX 7226 RINCON POSTA) £F

N PLEASE REMIT PAYMENT TO
~ AMERICA %0 80% 1226 RINCON POSTAL CE

PLEASE NE
»

CAN-DT COMPUT 1NG L] EA2-DA  CONPUT ING
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ALPS r2100|

Most business printers are very
picky.

They simply refuse to deal with
some of the jobs you have to deal
with. Like printing on heavy stock. Or
on oversized sheets.

But Alps printers are different.

They're made to print almost
anything your business will ever need.
From letters and graphs to six-part
forms and 16-inch-wide spreadsheets.

And they not only handle most



NYTHING.

B e ol 16.5-inch carriage Faper-thickness
S i e’ handles paper from adjustment enables
e Bl 4 to 16 inches " printing on heavy stock.
- INVOICE . in width.
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how fast it is. 400 cps.

everything, they handle it more paper feeding methods, all standard.
etficiently. Allin all, you'd be hard pressed

Both come with a built-in two-way  to find printers with a greater appetite
tractor feed (push and pull) that saves for work.

paper other printers would normally
waste. Plus a choice of three ditfferent




P2000 prints at

speeds of 250, 125
and 50 cps, fast -

enough for high-
volume work.

FEasily accommodates
16-column spreadsheets.

Multiple font cartridges / 7

let you change type 7
styles quickly. !

ALPS r200]

P2100 printsatspeeds
of 400, 200 and 80
cps, fastestin its
pricerange. (We're
not kidding, it's fast.)

Kept adequately fed, Alps
printers will handle more work than any
printers in their class.

Each offers a choice of three
speeds. All fast.

The P2100 prints drafts at 400 cps,
memos at 200 cps and letter-quality
documents at 80 cps, while the P2000
prints at 250, 125 and 50 cps in its
three modes.



3 print modes:

e T — draft, memo and
- o - letter quality.
T ——— -~

Precision-engineered
print headis designed
for high-speed,
heavy-volume
printing.

4K print buffer
(expandable to 256K)
e can store up to
128 pages.
;1':;,51 MODE :{GH SHACNG
So either printer can easily take built-in tractor feed, expandable print
onallthe work an office fullof PCscan  buffer and multiple type font cartridges.
dish out. In fact, for heavy volume work,
And they'll take care of it faster, Alps printers stack up favorably against
thanks to time-saving features like a much more expensive machines.




LISTEN TO

July 4, 1986
Superb print quality
. . Alps America
in all three printing 3553 North First Street
modes.

San Jose, CA 95134 P
Can-Do Computing

22 Cana! Street

Kansas City, Kansas 66222

Dear Mr. Candleman

This iIs to inform you that your order for 2000 Alps P2000 printers and
2100 APs P2100 printers is now belng processed.

your shipment will be sent in about a week's time; so you can expect
detivery well before the end of this month.

Alps printers are made to print almost anything a business will ever need.
From letters and graphics to 6 part forms and 16-inch-wide spreadsheets.

And theyTe Made to print it all faster. The P2100 has a top speed of 400
characters per second, while the P2000 prints at 250 ¢cps.

n addition, both rodels are extremely reliable. With normai care, they'l!
printover five years wilthout a breakdown

1t's been a great pleasure doing business with you, and we hope to continue

dolng so in the future. Please be sure to visitus the next time you're in
Califorma

pank yoyagain

Rugged print head
has life span of over —
200,000,000
characters.

With normal care,
willlast over five years
withouta breakdown.

-
-

One-year warranty. \

Even when the volume's up all the
way, you won't hear much. Because
Alps printers are built to print up a
storm without sounding like one.

Every open space is covered with
sound-absorbent layers, keeping
noise in and dust out.

But Alps printers aren't just built
to run quietly. They're built to run a
long, long time.

Our precision-engineered print
head will deliver over 200 million
characters of superb output. No matter
how hard you work it.



Builtlike a tank, but

doesn't sound like one.

Sound-absorbent
layers ensure quiet
operation at noise

level under 55 dBA.

1§JLA33 A

oo

Have we mentioned
how fast itis?

What's more, if you give our manufacturing computer printers for
printers normal care, they’ll give you

over a decade.

over five years of trouble-free printing. And though our printers are quiet,
Which is not surprising when we'e sure you'll be hearing a lot

you consider that they're built by Alps about them from now on.

Electric, a $1.5 billion Japanese

company that's been successfully



THE ALPS
AND SEE
THE ALPS.

FREE.

The one thing better than an Alps
demonstration on paper is an Alps
demonstration in person.

Especially when it could get you
a free trip for two to the Japanese
or Swiss Alps. For 10 days. With all
expenses paid, including airfare, hotel
and meals.

Justfill out and send in the attached
coupon. Or, if it's been removed,

ALPS

AMERICA

you can call or write us at the address
shown below.

We'll then contact you to arrange
a free demonstration of the Alps P2000
or P2100 at your convenience. And
we'll enter your name in our drawing
for a free Alps vacation.

Atfter all, anyone working without
an Alps printer could certainly use
a vacation.

3553 North First Street
San Jose, CA 95134

(800) 828-ALPS

In California, (800) 2577872

P2000 and P2100are trademarks of Alps Electric Co., Ltd.
©1986 Alps America.



SEE THE ALPS FREE.

O Yes, I'd like to see the Alps P2000 and P2100 Dot Matrix Printers in action. Please
contact me to arrange a free demonstration. And enter my name in your drawing for
afree 10-day vacation to the Japanese or Swiss Alps.

O No, I'm not interested in a free demonstration right now. But please enter my name
in your drawing anyway.

NAME:

COMPANY: TITLE:
ADDRESS:

CITY: STATE: ZIP: PHONE:

NO PURCHASE NECESSARY TO ENTER OR CLAIM A PRIZE.

1. To enter sweepstakes, filloutthe information on this card and return itto Alps America, 3553 North First St, San Jose, CA 95134. Only oneentry per person.
Mechanically reproduced entries not eligible. All entries must be received no later than Sept. 30, 1986. Not responsible for late, lost, or misdirected mail

2. Winner will be selected in a random drawing on or about October 15, 1986, from all entries received under the supervision of Marden-Kane, an independent
judging organization. By participating in the sweepstakes, entrants agree to be bound by the rules and the decision of the judges, which shali be final. Winner will
be notified by mail and must be reaquired to sign an Affadavit of Eligibility and Release which must be returned within 14 days, or an alternative winner will be
selected. The awarding of the prize to an individual shall be made at the discretion of your employer and/or in accordance with your employer’s written policies
governing promotion awards, where applicable. Winner grants permission to the use of their name, photograph/likeness for advertising and promotion for this and
similar promotions without additional compensation Odds of winning depend upon the number of entries received. All taxes are the responsibitity of the winner.

3. Prize structure (1) Grand Prize: a 10-day trip for two to the Japanese or Swiss Alps. Trip consists of round trip air transportation (coach) from a major airport
nearest to the winner's residence, 9 nights and 10 days hotel accommodations, 2 meals daily and $500 spending money. No prize substitution permitted, nor is prize
transferable. Trip must be completed by June 30, 1987, and is subject to availability

4. Sweepstakes open to individuals who purchase, specify, evaluate, recommend or use printers for personal computers, and are residents of the United States,
except foremployees and their immediate families of Alps Electric (USA), Inc , theirsubsidiaries, affiliates, advertising or public relations agencies, and Marden-Kane.
Void where prohibited by law.

5. For the name of the winner, send a stamped. self-addressed envelope to “See the Alps” Winner, Alps America, 3553 North First St, SanJose, CA 95134

B886
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NO POSTAGE
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ALPS

AMERICA

3553 North First Street
San Jose, CA 95134




FIXES AND UPDATES

Man Baffled by Méryland Move

FIX

Boy. was Mike Barlow surprised when he
found out he had moved from Pierrefonds,
Quebec, to Wheaton, Maryland. We told
him about his relocation in the Clubs and
Newsletters section of our February issue.
Mike edits the newsletter of the American

Software Exchange for Turbo Pascal Users

Cryptogram Association, and he still does
that job at his place in the Great White
North. It's the ACA's treasurer who lives in
Maryland.

You can get information about the news-
letter for cryptologists by writing to Mr.

BYTE'S BITS

Barlow at 5052 Chestnut Ave., Pierrefonds,
Quebec, Canada H8Z 2A8.

If you want tojointhe association, write
to the ACA treasurer, who is still staking
out the 12317 Dalewood Dr., Wheaton,
MD 20902 address.

Steve 'Wood, author of Using Turbo Pascal
(Osborne/McGraw-Hill, 1986), tells us he’s
organized Turbo SIX, the Turbo Pascal
Software Information Exchange. Mr. Wood

says the objective is "to collect, analyze,
and disseminate information and soft-
ware” to users of Borland International's
Turbo Pascal. The software is from the

public domain and from members. For
more information, contact Turbo SIX at
2012 Lake Air, Waco, TX 76710, (817)
753-2182.

\

Publications We'd Like to Tell You About and Can't Find an Appropriate Place for Anywhere Else

Ken Knecht is offering his booklet Macin-
tosh Hints and Kinks on a shareware basis.
It describes undocumented command-
and optionkey combinations, the Mac-
Paint/Write/Draw trio, and other programs.
"I will encourage the recipient to, in turn,
send me $3 or whatever seems fair,” Mr.
Knecht writes.

Send a 6- by 9-inch SASE (with 39 cents
postage) to Ken Knecht, 1340 West 3rd St.
#130, Yuma, AZ 85364, (602) 783-9259.

Howard Boyet writes to tell us about a
book he cowrote with Ron Katz called The
16-Bit 8096—Programming. nterfacing, Applica-
tions: 122 Hands-On Experiments with Intel's
iSBE-96 Emulator. Mr. Boyet says, “The aim

New and Improved MicroTEX

of this book is the complete understand-
ing and mastery of this formidable chip
and all its functionality.”

With Intel's emulator, the programs for
the 122 experiments can be entered in
ASM-96 and downloaded with anIBM PC
AT, PC XT, or compatible.

The book sells for $39.95 (plus $2 ship-
ping). Contact MTI Publications, 14 East 8th
St., New York, NY 10003, (212) 473-4947.

The Society of Manufacturing Engineers
has bound 22 technical papers represent-
ing highlights of the CIMTECH Conference
sponsored recently by SME and its Com-
puter and Automated Systems Associa-
tion. The papers present models for im-

UPDATE

plementing computer-integrated manufac-
turing theories and applications.

Contact SME, Publication Sales, One
SME Dr.. PO. Box 930, Dearborn, MI
48121, (313) 271-1500. ext. 418.

John Wiley & Sons has begun publishing
a new journal "devoted to the systematic
development of the theory necessary for
the construction of intelligent systems.
Wiley says its International Journal of Intelligent
Systems includes “scholarly, peer-reviewed"
articles on expert systems, knowledge rep-
resentation, interactions between man and
computer, and machine learning.

Contact Wiley at 605 Third Ave., New
York, NY 10158, (212) 850-6000.

Addison-Wesley has informed us of an up-
date to its MicroTgX typesetting package,
reviewed by Hal Varian in our April issue.
Anew version, 1.5A1, has since been pub-
lished and features the following changes:

Micrdl'gX now has drivers for all Post-
Script printers and phototypesetters,
Hewlett-Packard Laserjet Plus and com-
patible printers, Imagen Impress laser
printers, QMS Quic laser printers, Epson
FX. MX, and RX printers, and IBM's Graph-
ics Printer and Proprinter.

The package now lets you create and
read FMT files.

Preview software lets you check your
output on the screen and see what youre
going to get.

It's smaller. A fully loaded version of
“Plain TEX" fits on one 360K floppy disk;
A-W says you can run Micrdl'gX on a two-
floppy system.

It can run BibBTgX and other big macro
packages. .

Most recent versions of LaTEX and AMS

TgX are available to let users format work
in predefined document styles.

MicrcoTEX with either a PostScript printer
driver or a LaserJet Plus driver is $495;
with an Epson or IBM driver, $369.95.
Owners of older versions can upgrade
to 1.5A1 for $50; owners of Personal
TgX Inc's PCTEX can upgrade to the
new MicroTgX for $100. For further in-
formation, contact Addison‘Wesley Pub-
lishing Co. Reading. MA 01867, (617)
944-3700. m
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A'SK BYTE

Conducted by Steve Ciarcia

APPLE IIE
Dear Steve,

I am an Apple lie user looking for infor-
mation in a few areas. First, | would like
to find DOS 3.3 source listing and docu-
mentation.

| am interested in controlling a cutting
tool from my computer. 1 am thinking of
a machine with x, y coordinates and up-
down control. This would be for light work,
such as cutting thin cardboard.

I need information on an arithmetic pro-
cessor for three-dimensional graphics
operations. Where can | obtain informa-
tion about the 9511 or 9512 APU?

Finally, I would like some information
on three-dimensional digitizing equip-
ment.

Thanks for your help.

Jose Luis DARIAS GARCIA
Caracas, Venezuela

DOS 3.3 source code can be obtained
from these two sources:

Apple Assembly Line
PO. Box 280300
Dallas, TX 75288
(214) 324-2050

Nibble

MicroSparc Inc.

42 Winthrop St.
Concord, MA 01742
(617) 371-1660

Nibble magazine published the source
code as part of the "Disassembly Lines"
column by Sandy Mossberg. Beneath
Apple DOS from Quality Software (6660
Reseda Blvd., Suite 105, Reseda, CA
91335) also contains source code infor-
mation.

I know of no products available that are
the same as your cutting tool description.
However, the mechanism you describe is
functionally similar to some of the two-
axis plotters available for the Apple from
several manufacturers. If a knife with a
freely swiveling blade were substituted
for the felttip pen, you might have a
workable system if cutting forces are ex-
tremely low. Suitable knives can be ob-
tained from art and drafting supplies
distributors. Some manufacturers of plot-
ters are

50 BYTE * AUGUST 1986

Houston Instrument
8500 Cameron Rd.
Austin, TX 78753
(800) 531-5205

Mannesmann Tally

8301 South 180th St.
Kent, WA 98032

(206) 251-5524, ext. 5645

Roland DG

7200 Dominion Circle
Los Angeles, CA 90040
(213) 685-5141

Information on the 9511 and 9512°

arithmetic processors can be obtained
from

Advanced Micro Devices
PO. Box 3453
Sunnyvale, CA 94088
(408) 732-2400

At least one company is manufactur-
ing a high-speed plug-in arithmetic card
for the Apple li-series computers. The
MicroSPEED Il uses an Inte] 8231 math
processor at 2 or 4 megahertz, depend-
ing upon the version (two are available).
The manufacturer is

Applied Informatics Inc.
15104 St. Thomas Church Rd.
Upper Marlboro, MD 20772
(301) 627-6650

A source of image-digitization hard-
ware and software for the Apple Il series
is

HAL
PO. Box 293
Scotch Plains, N] 07076

—Steve

FRANKLIN
Dear Steve,
| have a Franklin Ace 1200 with Franklin's
version of VisiCalc known as AceCalc.
While 1 was using AceCalc, 1 cleared the
worksheet and saved a file instead of load-
ing it. This literally wiped out the file. How-
ever, the catalog still shows the file as 28K
bytes in size. Can I do anything to rescue
or restore it?
ROBERT A. KELLY
Florham Park, NJ

If your copy of AceCalc uses the stan-
dard Apple DOS 3.3 file format and you
did not use DIF as a data format, rescu-
ing the file should be fairly easy (as long
as you did not save additional data to
that disk since your “accident”). If the
DOS is radically different from DOS 3.3,
you used DIF, or overwrote the original
file with a subsequent file save, things will
be much more difficult or impossible. The
following suggestions assume a standard
DOS and a non-DIF type of file format,
The fact that the disk catalog still shows
a 28K-byte file size (I assume it shows sec-
tors and that you have translated to
bytes) strongly suggests a fairly standard
DOS 3.3. The erroneous file-size indica-
tion is the result of a bug in DOS 3.3 that
results in an incorrect file-size indication
if a file is shortened and then saved
under the same name without first
deleting it.

At least two versions of AceCalc were
produced; most, apparently, had a
customized version of Apple DOS 3.3. If
you have one of the DOS 3.3 versions,
the method below will rescue the file
under the conditions stated.

Several utility programs are available
that can be used to ‘undelete” files and
otherwise manipulate the contents of
disks. You will have to restore the catalog
and the track-sector list for the file. I sug-
gest that you obtain a book called
Beneath Apple DOS (Quality Software,
6660 Reseda Blvd,, Suite 105, Reseda, CA

(continued)

IN ASK BYTE. Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
do 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. 8

News about the Microsoft Language Family

Improved Mlcrosoft C Compiler Version 4.00 Is Now Available

ANSI compatibility: Microsoft C Compiler Version 4.0 provides increased support for the
developing ANSI standard. Library support: Over 30 new library functions have been added, -
including UNIX™ System V functions vprintf, vscanf, and setvbu?,More memory models: Compact
and huge memory models have been added for increased versatility, bringing the number of
supported memory models to five. Optimizations: Elimination of common sub-expressions joins our
list of optimizations to make your generated code tighter than ever before. Source code: Full
start-up and exit source code is provided. In addition to these new features, Microsoft C Compiler
Version 4.0 allows you to compj) and optimize larger programs, get mixed source and disassembly
listings, control floating-point math better, and use improved overlay capabilities. And MAKE,
the program maintenance utility, helps ensure up-to-date program components by automatically
recompiling and rehnkmg to keep up with your source code changes.

The New CodeView™ Source Debug Utility Is Bundled with Microsoft C. All the power of
SYMDEB plus full windowing orientation make CodeView the debugger you will want to grow
into. See source code and disassembly interspersed. Use drop-down menus, multiple windows,
independent graphics screen swapping, and a read-only source code editor to navigate through your
code and locate logic errors more quickly than ever before. Exercise your code w1tﬁ the dynamic C
expression evaluator instead of recompiling multiple test cases. Set conditional breakpomts See regis-
ters and variables (even locals) change as you watch an animated trace program execution. Special
offer for CodeView demo: Words can't say it all here, but our freely <:opyab%T demo disk is available
for only $5. Take a test drive!

New Microsoft QuickBASIC Version 2.00 Makes Programming in BASIC Easier and Faster

Microsoft QuickBASIC has undergone a major transformation in its new Version 2.0 release. We
think that it will change the way you program in BASIC. The Microsoft QuickBASIC programming
environment features an integrated editor, compiler, and runtime.

The editor uses a Microsoft Windows-like interface for full screen editing with pull-down menus.
The editor supports the Microsoft Mouse and the IBM® 43-line Enhanced Graphics Adapter. The
faster compiler can be invoked directly from the editor, compiling Microsoft QuickBASIC programs
directly into memory and bypassing the link step. If no errors are detected the program can start
executing immediately. Both compilation errors and runtime errors will restart the editor and place
the cursor on the troublesome line.

Debugging compiled programs is easier with Microsoft QuickBASIC 2.0. The TRON statement
enables the new source display animated trace and step modes. The tracing features can be toggled
on and off using the function keys.

Large BASIC program development is supported by an additional new method of separate com-
pilation. User libraries of BASIC and assembly language routines can be loaded into the in-memory
compilation and execution environment. Microsoft QuickBASIC 2.0 also supports stand-alone
application development.

New Microsoft QuickBASIC language features include block [F/THEN/ELSE, Enhanced Graphics
Adapter support including the new 640 by 350 graphics modes, and dynamic arrays that can now
use all of available user memory.

e —— = IO, L, = il e

For more information on the products and features Latest DOS Versions:
discussed in the newsletter, MR ey 400
write to: Microsoft Languages Newsletter ekt '
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717 Mlcroscﬁt CgBOL 2.10
Or hone Microsoft FORTRAN 3.31
(800) 426-9400. In Washington State and Alaska, Microsoft Macro Assembler 4.00
call (206) 882-8088. In Canada, call (416) 673- 7638. Microsoft Pascal 33T
Microsoft is a registered trademark and CodeView is a trademark of Microsoft Corporation. UNIX is a trademark of AT&T MiCI‘OSOft QUICkBASIC 200
Belt Laboratories. IBM is a registered trademark of International Business Machines Corporation.

Look for the Microsoft Languages Newsletter every month in this publication.
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91335) and a suitable utility program like
Bag of Tricks, Copy Il Plus, or Locksmith.
The book explains how the disks are for-
matted and how information is stored on
them. The utility programs permit
modification of individual data bytes on
the disk. These items are available
through local computer dealers and

. those that advertise in publications like
BYTE and Computer Shopper. You
should be able to fully recover your data
as long as you have not saved any files
to that disk since your inadvertent save
of a blank file.

The first thing you should do is copy
the disk using a copy program that copies
tracks rather than files. COPYA on the
DOS 3.3 system master is such a pro-
gram; FID on the same disk is not. Then
work only with the copy in attempting to
recover your data. | suggest first trying
the FIXCAT program on the Bag of Tricks
disk, instructing it to scan the disk for lost
files. It will locate all sectors on the disk
that contain valid data but aren't listed
in the catalog. Once they are located,
these sectors can be marked as "used"”
in the VTOC. You may have to do a bit
of looking and patching with a sector

editor to fully reassemble the missing file.
If DIF was used, you may have to use a
sector editor to change the file to a stan-
dard text file.—Steve

AT COMPATIBLES
Dear Steve,

I am currently using an IBM PC AT with
640K bytes of memory, a 1.2-megabyte
floppy disk drive, a 20-megabyte hard
disk, a Princeton HX-12 color monitor, and
an Epson FX-185 printer/plotter. This
machine is on loan to me. and | am using
it for scientific computations.

In the near future, | would like to buy
an AT-compatible machine. | was thinking
of the Columbia microcomputer, but Co-
lumbia is out of business now. What ma-
chines do you recommend? Should | wait
for the new 32-bit computers or the new
reduced instruction set computers?

Also, would it be possible for me to at-
tach an array processor to an AT (or AT
compatible) without spending a large
amount of money? If so, what program-
ming languages should be used to get the
most out of such a configuration?

GEZA SZONYI
Lexington, MA

If you haven't seen the November 12,
1985, and February 25, 1986. issues of
PC Magazine, you should get copies. Be-
tween these two issues, more than a
dozen alternatives to the AT are reviewed
and compared. | haven't had the oppor-
tunity to try any of these machines, but
one of them should come close to your
criteria. If you are using the machine to
do a lot of number crunching, you should
probably invest in the 80287 coprocessor
(assuming your software can make use of
it). I have seen three-dimensional rotation
of complex molecules run on such a ma-
chine, and it is quite impressive.

There will always be a trade-off be-
tween programming efficiency and run-
time performance. Nothing beats good
assembly language programming for
speed, but it is intensely time-consuming.
A good optimizing compiler is never as
fast, but the time to develop applications
is greatly reduced. FORTRAN is still used
for many scientific applications; a good
version for MS-DOS is available from

Lahey Computer Systems Inc.
31244 Palos Verdes Dr. W, #243

(continued)

Get with the program!

Object-oriented programming
for better productivity

<

— e e e o e .

= —

O I've enclosed a check for $ , the total
of my order plus my local state sales tax (Addison-
Wesley will pay postage and handling).
Please charge: J VISA [J MasterCard

(Interbank # . )
Acct. # Exp. date

Signature

Please ship [} UPS [ U.S. Mail

e P e e

O Object-Oriented Programming:
An Evolutionary Approach, by
Brad J. Cox. You won't find a
better way to learn object-
oriented programming (OOP)
than from Brad Cox. His is the
first book written on OOP, and
he brings to it all the experience
he’s gained in devoting a great
part of his career to making
OOP a practical, everday tool for
production programming. Cox
introduces “software ICs,” which
enable you to encapsulate tested
code for use in future projects.
This eliminates having to re-code
each line from scratch and allows
you to increase your software
design productivity significantly.
0-201-10393-1/hardcover/274 pp./
1986 $24.95*

U The C++ Programming
Language, by Bjarne Stroustrup.
The definitive reference to the
C++ language that Stroustrup
developed after years of on-the-
job experimentation and research
at AT&T Bell Laboratories. C++,
an extension of C, can produce
programs that are shorter, easier
to understand, and easier to
maintain than traditional C pro-
grams. Plus the book allows vou
to conduct actual programming
projects while still learning the
new capabilities of C++.
0-201-12078-X/softcover/ 328 pp./
1986 $22.95*

Also Available:

U Smalltalk-80: The Language and Adele Goldberg. 0-201-11372-4/
Its Implementation, by Adele hardcover/1984 ~ $34.95*
Goldberg and David Robson. . .
0-201-11371-6/ hardcover/ 736 pp./ [ Smalltalk-80: Bits of History,
1983 $41.95* Words of Advice, Glenn Krasner,

Editor. 0-201-11669-3/ softcover/

O Smalltalk-80: The Interactive 1984 $25.95*

Programming Environment, by *Prices good in U.S. only.
Name/Title

Address

City State Zip
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Send order with payment to Addison-Wesley Publishing Company, Attn: Denise Descoteaux, Reading, MA 01867
vv Addison-Wesley Publishing Company e Reading, MA 01867 e (617) 944-3700. e We publish the leaders.
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A DECADE OF SERVICE

*
TURBO XT AT&T*1 6300 IBM* PC Turbo* AT-Enhanced
Dual Spd CPU, 2-FD, 256K, = 2-FD, Graphics 20-Megabyte Hard
2-FD, 640K Keyboard, AT&T mono monitor, Disk, 1.2-MB FD,
Grn Monitor, Hi-Res Mono 256K, list 2810 512K, Keyboard,
complete Monitor - = Amber Monitor (= e
video/graphics
Co_mplete systems MASS STORAGE AST PREVIEW grap $289 Specialists in complete computer
shipped overnight. f":PPY drives HERGULES COLOR $188 systems for business applications.
M”%{%g*)“ V2t 360k sop  HEACULESGRAPHCS  $319
SOFTWARE MITSUBISHI /zht IoM HONOCHROVE $ios PRINTERS
ANDREW TOBIAS MANAGING 1.2 mb (gry) $147 QUADRAM EGA + 399 dot matrix
YOUR MONEY $129  TANDON TM100-2 $125  31ADRAM QUADCOLOR | BROTHER HR1509 $398
ASHTON TATE FRAMEWORK Il call ~ TOSHIBA ¥z ft. call COLOR CARD w/par call  EPSON LX-80 call
ASHTON TATE dBASEIll plus ~ call internal hard drives MONOCHROME GRAPHICS EPSON FX-85/FX-286 call
BORLAND SIDEKICK $39 All hard drives complete with Herc comp. $198 EPSON LQ-800/LQ-1000 call
BORLAND TURBOQ PASCAL $45 controllers, mounting hardware & IBM PROPRINTER $425
BORLAND TURBO LIGHTNING $59 instructions. All are formatted, network OKIDATA 182 $268
BORLAND SUPERKEY $59 tested & have 1 year warranty. ORCHID PCNET call  OKIDATA 192/193  $399/545
BORLAND REFLEX B g QUADRAM QUADNET IX call  OKIDATA 2410 call
CLIPPERGBASECOMPILER call  2eyer St $37s emulation TOSHIBA 321 call
COMPUTER ASSOCIATES R i | AST5251 mod 11/12 call TOSHIBA341/351  $859/1159
1US Acctg Series  from $299 SEAGATE 20 MB for AT 6"839 DCA IRMA call laser/letter quality
DECIOON RESOURCES < pgg  SEAGATE 30 MG for AT 76 - BROTHER HR15 2
DECISION RESOURCES PRIAM 40MB/60MB $1395/1595  [VIONITORS gg%ﬂﬂg%gmms $56$§2/ggg
SIGNMASTER S180, - 4N A VBIGHE IOYOG WM EPSON DX20/DX35 call
RSNSN]SR s
! 259 disk cards .
DIGITAL RESEARCH GEM HARDCARD PRINCETON MAX 12 TV QUADLASER in stocid
DRAW/COLLECTION call 10MB/20MB $695/895  QUADRAM AMBERCHROME $166 plotters
DIGITAL RESEARCH CMS 10MB/20MB $499/699 Blof HOUSTON INSTRUMENTS  call
GEM COLLECTION call  MOUNTAIN 10MB/20MB call AMDEK 600/772 call/$528 all models available
FUNK SOFTWARE SIDEWAYS  $48 disk subsystems IBM ENHANCED COLOR  $594 07 Quick delivery
HARVARD TOTAL PROJECT PRINCETON
BERNOULLI BOX 20MB/40 MB
MANAGER call $2095/2695 HxieiHie  saserss2e IVIISCELLANEOUS
HAYES SMARTCOM I} $89  SySGEN FLATPACK call  QUADRAM QUADGHROME I call  MOUSESYSTEMS PC '
IBMDISPLAYWRITER Il $369 75| GRASS all models call  QUADRAM ENHANCED Color NEW! MOUSE w/PAINT $149
LATTICE C-COMPILER $298 MICROSOFT MOUSE
LIFETREE VOLKSWRITER tape drives b s s $129
DELUXE $249 IRWIN 10MB/20MB inter. call MODE MS KEYTRONICS
MICROSOFT WINDOWS ~ $79  IRWIN10MB/20MBexter.  call  yavesp00/2008  $398/329 5151/5153 call
MICROSOFT WORD $319  TALLGRASS 4060 call ' HAYES 2400/24008  $596/526 AT Keyboard $149
MICROSTUFF XTALKXVI  $99 US ROBOTICS PASSPORT QUADRAM MICROFAZER 8k $129
MULTIMATE latest cal BOARDS 1200/2400 QUADRAM MICROFAZER I New!
MULTIMATE ADVANTAGE call multifunction 1200BAUD EXTERNAL MODEM $196 TRIPPLITE ISOBAR from $45
NORTON UTILITIES $69  QUADRAM QUADPORT AT ~ $119  VENTEL 1200 w/XTALK call  TRIPPLITE UPS 400w/800w  call
OPEglE%\,(EgEMS ACCOUNTING ’ QUADRAM LIBERTY call CURTIS PROTECTORS from  $29
call  QUADRAM EMS + call
ROSESOFT PROKEY $99  AST SIXPAK 384K s219 SUPPLY HOUSE CHIPS
SATELLITE SOFTWARE AST RAMPAGE XT/AT call PCMARTDISKETTESbox  $18  gak/128K/256k call for
WORDPERFECT 4.1 call  QUADRAM QUADBOARD case $159 market s
SOFTWARE PUBLISHING CO. 384k call; new low, low price ~ VERBATIMDISKETTESbox ~ $28  ggg7/80287 call for
PFS SERIES from$79  THESYSFASTCARDV Ok  NEW!  case 258 Pich} pich
SORCIM SUPERCALCIII ~ $197  RAM BOARD 384k half card  $169
*Registered Trademark  tSome systems available to qualified accounts only.
R, N AN S GESE e\ e i)
N (W & /] N N /N N | 1-800-241-0286
RS0 D Il EERedly N TM S ——
——— T S T s ORDERS TR
] AN VvV SEEET DS S G as Ql
Personal Computer Centers INFORMATION —

1485 Northeast Express NE e Atlanta, GA 30329 e
Visit our showrooms in Atlanta, Charlotte, Durham and Ralelgh

SALES * SERVICE * FINANCING * DELIVERY * SUPPORT
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ASK BYTE

Rancho Palos Verdes, CA 90274
(213) 541-1200

I don’t know of an array processor for the
AT right now, though someone is bound
to come up with one sooner or later.
IBM's RISC machine is now available.
But remember that it does not run MS-
DOS, so any packages that you now use
on the AT will not run on this new ma-
chine. l understand that IBM will offer an
80286 board for the RISC machine, but

this will not run any faster than a stan-
dard AT. The 32-bit machines are on the
drawing board, but it is anyone's guess
as to when they will appear in the mar-
ketplace. | understand that the 80386s
will run three to five times faster than the
80286s. Since they will run the same MS-
DOS software, this will provide an easier
upgrade path than waiting for specific
software for the RISC machine or devel-
oping your own.

I've always adopted the philosophy

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

ou get 2400/1200/300-bps
data communications and

with a full two-year parts and service
warranty.

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

that it is better to jump on the computer
bandwagon now than it is to wait. If you
wait until next year, yetanother develop-
ment will be just over the horizon, and
another one beyond that. If you get your
feet wet now. you will be that much more
knowledgeable and further ahead when
the next generation of machines comes
out.—Steve

CIRCUIT CELLAR
FEEDBACK

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 bulietin
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—Iless 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
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(- Robotics

The Intelligent Choice in Data Communications

8100 McCormick Blvd., Skokie, lllinois 60076

Phane toll free 1 (800) DIAL USR

In lllinois (312) 982-5001

W AN N NN NN N - - -
To learn more, send for our

FREE booklet: *'24 Questions

and Answers on 2400-BPS

Modems:'

NAME

ADDRESS

CITY.

STATE ZIP

COMPANY

TITLE

PHONE ( 7,

| personAL Use (] Business use (J

LiQuiD-CRYSTAL DISPLAYS
Dear Steve,

In some of your articles, you have made
reference to LCDs. | am having great dif-
ficulty finding them at any price. I'm look-
ing for a multiline dot-matrix LCD. | would
also like to find a small keyboard with a
QWERTY configuration similar to those on
HP 70 hand-held computers. If you could
steer me to a source of these items, |
would be most grateful.

Ric BRANDT
Hamilton, OH

LCDs with fixed alphanumeric charac-

- ters can be found in the hobbyist market

from a number of sources. You will have
difficulty finding the multiline dot-matrix
variety in this market due to their price—
they are expensive items.

Keyboards similar to that found in the
HP 70 series are custom items, usually
consisting of solid key caps that push
down onto a membrane switch panel.
Since these items are custom, most com-
panies keep a supply on hand for repair.
| suggest contacting such a company to
purchase a keyboard assembly. If you
can't find a company willing to sell you
one, you can always pick up a relatively
inexpensive compact keyboard from
many mail-order electronics parts
companies.

Two mail-order electronics firms that
carry alphanumeric LCDs and keyboards
are the following:

Digi-Key Corporation

PO. Box 677

Thief River Falls, MN 5670/
(800) 344-4539

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

For information on dot-matrix LCDs,
contact

{continued)



“Information Is

The Next Frontier”

Michael B. Shane

Chairman, Leading Edge World Trade, Inc.

and Leading Edge Products, Inc.

- ACCESS INFORMATION®

Model “D”™

$1345.00

The Leading Edge Model ‘D’
comes complete with more stan-
dard features than most others list
as options. It's IBM®-compatible,
itcomes with a 15-month warranty
and when configured with a single
drive is priced at $1345.00. A dual
disk-drive version and a 30MB
Fixed-drive version of the Model
“D” are also available.

Model “L"™Modem

$149.95

The Leading Edge Model "L"
Series 1200B Modem fits in full
or half-size slots of the Leading
Edge Model “D"™, “M"™, and
“MH’"" the IBM PC,AT,and IBM
compatibles. It's Hayes®-compat-
ible, yet at $149.95 is priced at
about a third the price of Hayes'
equivalent.

JOrmarion Infor.
RMATION inforr
nformation Info
4 INFORMATION
RMATION inforn

~fnrmatinn Infr

Electronic data bases like the
Source®™, CompuServe®™, and
2,500 others, give you instant
access to information on just
about every topic under the sun.
(Access charges vary.)

If you were to buy a Leading Edge® Model “D”™ Personal Computer and plug into it a
Leading Edge® Model “‘L" Series™ Modem, you’'d have created one of the most powerful
information gathering and processing tools ever to sit on a desktop — for $1495.

How Powerful?

Think about instant access to current and historical financial quotes, up-to-the-minute

news on all topics, detailed statistics on companies, industries, or even the entire economy.

Think about instant access to information on topics like medicine, law, finance, real estate,

politics, farming, and automotive repair —to name only a few.

Think about having immediate access to documented information on every subject from

astrology to zoology.

Just think about what you could do with all that information ; think of how profoundly it

could improve your life.

Now, stop thinking about it and call 1-800-USA-LEAD for more informaAtion and a Leading
Edge Dealer near you. For our Fortune Fleet Division, call 1-800-457-7286.

* To obtain a copy of the Leading Edge Corporate Philosophy on Information, please write to this address.

In MA, (617) 828-8150. Fortune Fleet Division (617) 769-8050

Leading Edge Hardware Products, Inc.

225 Turnpike Street
Canton, MA 02021

Inquiry 160

Leading Edge and Logo are registered trademarks of Leading Edge Products, Inc. Model "D*, “M", M-H, Model “L" Series, and Information System are trademarks of
Leading Edge Products, Inc. IBM is a registered trademark of International Business Machines Corporation. Hayes is a registered trademark of Hayes Microcomputer
Products, Inc. The Sourceis a service mark of Source Telemarketing Corporation, a subsidiary of the Readers Digest, Inc. CompuServe is a service mark of CompuServe

Information Services, Inc.

LEADING EDGE®



Inquiry 306 5

i Copying diskettes will never be easier
than pushing one button.

While your computer is copy virtually any 5%4, 3V, copy protection, acommu-
busy doing other things, or 8-inchdiskette. The system  nications port, a four-month
your Victory Duplicator can tests for quality and accuracy warranty and much more —
be making as many as eight at every stage of the process.  allfor one low price.
copies ofa diskelle auonce 1y practically services Call 1-800-421-0103.
ggr:?)otcrlnlgﬂgﬂt\zasterc’%ples itself. . Call today for more
models can even make Each d{lve has a separate 'gﬁggggg_é&; ():xas,
multiple copies of two different €Ot oSI_er to maximize up- ; y
diskettes simultaneously. ime: d‘mp'e Fmgnostlcs (th
Just insert the diskettes yednfy e a(;gn(rjnder}t gt V
and press one button. ;rlllolf/tr y standarddrives

you to maintain your
Copy different formats, system without waiting for VICTORY
flawlessly. outside service. ENTERPRISES
Anautomaticformat analysis All at an attractive price.  Technology, Inc.
pEbgram malces; ik possihle Victory Duplicators offer 8910 Research Blvd., Suite B2
for the Victory Duplicator to fast copying, serialization, Austin, Texas 78758

©1986 Victory Enterprises Technology, Inc.

o

DataSaver

Standby UPS

Power protection for the most powerful micro-
computer systents with-peripherals is hare, now, with
the 400 Watt Data=sver. Protect your investment in
application software and hardware with reliable,
continuous power. 90 and 200 Watt capacities and
internatilsnal models are also available.

Cuesth Systems Corparatien ©1985, Made in WiS.A.

3440 Roberto Court \ Write ot call 805/541-4160
San Luis Obispo, CA 93401 Dealet, O.E.M. inquiries invited
TLX: 4949381 CUESTA
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CIARCIA FEEDBACK

Sanyo Semiconductor Corporation
7 Pearl Court

Allendale, N] 07401

(201) 825-8080

Seiko Instruments US.A. Inc.
2990 West Lomita Blvd.
Torrance, CA 90505

(213) 530-8777

—Steve

ULTRASONIC RANGING
Dear Steve,

I recently became interested in building
your ultrasonic ranging system described
in the October 1984 BYTE. so | bought the
kit from Micromint. | have scoured back
issues of BYTE, Radio Shack stores, parts
stores, the Canal Street area of New York
City, and every other source that | can
think of. But so far I have been unable to
locate the UXD LCD that was described
in figure 10 as being available from Liquid-
Crystal Displays Inc. Would you please let
me know this company’s address?

| thought that | would try the LCD ver-
sion of your project so that I could isolate
mistakes that | may make in wiring from
errors in communication between the
sonar unit and my Osborne computer. |
want to use the device to measure and
price 1000 Christmas trees that we want
to sell to raise money for my daughter’s
school.

JEFFREY T. ELLIOT
New York, NY

I don’t have a current source for the
LCD unit mentioned in the article, but
you should be able to use the Amperex
LC513040-301.15/1S sold by Digi-Key as
part no. LCD003. The address is

Digi-Key Corporation

PO. Box 677

Thief River Falls, MN 5670}
(800) 344-4539

—Steve

SPEECH SYNTHESIS
Dear Steve,

I have been following your articles on
speech synthesis and recognition in BYTE
for several years, hoping to come across
something practical that can help me in
my job as a speech pathologist. | teach
speech to deaf children.

Since | have an Apple lle in my clinic
room, | ordered your Lis'ner 1000 board
(November 1984) and have had fun using
it with my deaf kids. You wouldn't believe
how they light up when they see the
Lis'ner 1000 recognize their speech and
the words flash on the screen! Although

(continued)



Those who insiston compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

These and other powerful
utilities now included in the C
Programming System:
* make: compiles only what's necessary
from multiple modules, a powerful pro-
gramming discipline
» diff: identifies differences between two files
* m4: macroprocessor expression editing

and substitution
« egrep: extended pattern search
* MicroEMACS: full screen editor with source

COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie C with recent
extensions including void and enum

* Register variables for fast, compactcode

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

* MS-DOS linker compatibility

* 8087 Support

* One-step compiling

* English error messages

* ROMable code

* Linker, assembler, archiver

* Extensive third party library support

csd C SOURCE DEBUGGER

* Debugs at C source level without assembly
language

* Separate evaluation, source, program and
history windows

* Can execute any C expression

* Capabilities of a C interpreter, but runs in
real time

* Set trace points on any statement or variable

© 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.

Inquiry 179

Mark Williams' C compiler has eamed a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras thatadd up and up.

Only Mark Williams' C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams' new 3.0 version includes
utilities like “make” to make quick work of even the
largest projects.

From source code to final product, only one takes
you all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 60-day money back
guarantee when you call
1-800-692-1700 to order today. m Mark
You'll be big on the total C Williams

Programming system from Company
Mark Williams, too. Chicago, linol 60634

*In Hllinois call 312-472-6659.

AUGUST 1986 « BYTE 57
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Try It
Then Buy It.
PC-Write.-

A fast, full-featured word
processing package for the
unbelievable price of $10.
Complete. You get a manual
on disk, mail merge, split
screen, keyboard macros,
on-screen formatting, full
printer support, and more.

Try PC-Write for $10.
Then register for $75 to get:

* latest diskette

e printed manual

* two updates

® phone support

* newsletter
Registration supports our
“shareware' concept that
keeps our prices low, and
allows our development of
PC-Write enhancements.

Shareware means you can
get PC-Write from a friend
or user group to try, and
give away copies yourself.
Then register if you like it.
No risk! S

Byte
August 1986

Soon
Version 2.7

has a built-in spelling checker
plus new 2.6 features like our
new manual, bracket matching,
extended directory, and menus.
New 2.7 registration price $89.

Order PC-Write Today.

Satisfaction Guaranteed.

01';/“ -
(206) 282-0452

219 First N. #224y
Seattle, WA 98109
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the Lis'ner doesn't really give them any ar-
ticulatory feedback, except for right or
wrong. | am using it to get them used to
computers in speech therapy while | wait
to find a visible speech display system that
can give them useful feedback on their
production of consonants and vowels, Of
course, several systems are commercially
available now. but [ am not particularly im-
pressed with their performance. and the
price is prohibitive.

To date, I think the system you described
in your March 1982 article ("Use Voice-
prints to Analyze Speech”) appears to do
the best job of visually displaying critical
consonant-vowel information that deaf
children could use as articulation models.

Could the system described in March
1982 be easily modified to display spec-
trograms on an Apple lle monitor in place
of an oscilloscope?

Would it be possible to use the Lis'ner
1000 to visually display speech wave-
forms?

CHARLES FRAME
Oneida, WI

The voice analysis system described in
March 1982 was an experimental system
designed solely to test and experiment.
It was never intended to be, nor is it, a
commercial product. The system de-
scribed uses an oscilloscope, which is not
suitable for display of the test data on an
Apple system. The only information avail-
able is contained in the article.

It would be reasonable to use the data
from the Lis'ner 1000 to display speech
waveforms using the high-resolution-
graphics capability of the computer, al-
though not in real time. The chief require-
ments for using the system in this way
would be a knowledge of 6502 assem-
bly/machine language, microcomputer in-
terfacing, and the Apple hardware. Given
the extremely specialized nature of your
application, doing it yourself may be the
most practical approach.

“If you are unable to handle the hard-
ware/software required, | suggest contact-
ing local users groups. These groups fre-
quently contain highly skilled assembly
language programmers and hardware in-
terfacers who would be willing to assist
you.

A system to display voice waveforms
can be made from a microphone, a suit-
able adjustable preamplifier/amplifier,
and an oscilloscope. A bit of research in
a local library should provide specific cir-
cuits and methods.

Some additional sources of information
and inspiration you might find useful:

An article in the April 1984 issue of BYTE

by Richard C. Hallgren ("Putting the
Apple 1l Work, Part I: The Hardware")
describes a high-speed data acquisition
and analysis system for the Apple. This
is a more general form of what you are
trying to do, minus the display. This issue
has several articles on real-time data ac-
quisition that contain valuable informa-
tion.

De Jong, Marvin L. Apple Il Assembly
Language (Howard W. Sams, 1982)

Lancaster, Donald E. Don Lancaster's
Micro Cookbook, Vol. 2 (Howard W.
Sams, 1983)

Lancaster, Donald E. Assembly Cook-
book for the Apple ll/lle (Howard W.
Sams, 1984)

Sather, James. Understanding the Apple
lle (Quality Software, 1985)

Titus, Jonathan S. David Larsen, and
Christopher A. Titus. Apple Il Interfacing
(Howard W. Sams, 1981)

Titus, Jonathan S., Christopher A. Titus,
and David Larsen. Microcomputer—
Analog Converter Software and Hard-
ware Interfacing (Howard W. Sams, 1978)

Goldsbrough, Paul, et al. Analog Elec-
tronics for Microcomputer Systems
(Howard W. Sams, 1983)

—Steve

Between Circuit Cellar Feedback. personal ques-
tions, and Ask BYTE, | receive hundreds of letters
each month. As you might have noticed, in Ask
BYTE | have listed my own paid staff. We answer
many more letters than you see published, and it
often takes a lot of research.

If you would like to share the knowledge you have
on microcomputer hardware with other BYTE
readers, joining the Circuit Cellar/Ask BYTE staff
would give you the opportunity. We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.

1f you're interested. let us hear