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® Turbo GameWorks™
® Turbo Editor Toolbox™

® Turbo Pascal® 3.0
® Turbo Tutor®
@® Turbo DataBase Toolbox™

TURBO “NEW” PACK  $95.00

TURBO HOLIDAY PACK $125.00

SAVE OVER 30% ON OUR GIFT PACKS!

Announcing Borland’s New
Turbo Editor Toolbox" $69.95

IT'S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR
FOR ONLY $69.95!

You get all the modules you need to build your
own word processor.

® You get ready-to-complle source code.

® You get a full-featured word processor
that looks and acts like WordStar™; we
call it MicroStar™

® You get a 200-page manual that tells
you how to integrate the editor proce-
dures and functions into your programs.

You can use Turbo Editor Toolbex ““as is” or
modify it any way you want.

And you don’t get a bill for Royalties.
Because Borland doesn't believe you should pay
for something more than once.

All this and more for only $69.95.

And until March 1, 1986 you car get Bor-
land's new Turbo Editor Toolbox for even less!
(Only $47.50 when you buy the special Turbo
New Pack.)

YOU CAN HAVE MANY WINDOWS ON
THE WORLD. The new Turbo Editor Toolbcx
features windowing, a technique that lets you
see several documents—-or several parts of the
same document—at once. You know best whet
your needs are. Turbo Editor Toolbox lets you
open the windows you want. And to make
those windows part of your program.

WITH TURBO EDITOR TOOLBOX YOU
CAN HAVE THE BEST OF ALL WORD
PROCESSORS IN YOUR WORD PRO-
CESSOR. You can make WordStar behave
like Multi-Mate. Support windows just like
Microsoft's® Word™ And do it as fast as
WordPerfect does it Incorporate your new
“hybrids” into your programs to achieve
incredible control and power.

Turbo Editor Toolbox. It's the kind of tool
that almost everyone needs—and we're the
kind of company to glve it to you at a reasona-
ble price, without any compromise on quality.
(We're so sure you'll be satisfied that we offer a
60-day money-back guarantee—something no
one else does.)

THE CRITICS’ CHOICE

“Turbo Pascal has got 1o be the best valve in lan-
Ruages on the market today—and Borland Imerna-
tional, by delivering excellent products at reasona-
ble costs, is leading the software industry where it
has to go. Tusbo Pascal s mere than just a good
program at a fow cost. It's also a low-cost, well-
conceived programming language making ft possi-
ble for lots of people to produce good programs.™
Jerry Pournelle, BYTE

“This compiler, produced by Borland Intemational,
is one of the best prugramming tools presently
available for the PC."

Michaei Cavington, PC Tech Journal

‘Language deal of the century. Turbo Pascal "
Jell Duntemann, PC Magazine
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TURBO HOLIDAY

60-DAY MONEY-BACK GUARANTEE JUMBO PACK $245.00

Introducing Borland’s New
Turbo GameWorks"™ $69.95 o Tuo P 0

THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT
CANNOT RESIST. ® Turho Tutor
(Turbo Pascal Source Code included!) &
We give you the source code, the manual, BORLAND'’S TURBO GAMEWORKS AND .t
the diskettes, the 60-day guarantee and the SOME OF ITS MASTER PIECES ® Turbo DataBase Toolbox
competitive edge. Let the games begin. Chess. Chess, the ultimate straiegic game. A game
Bridge. Go-Moku. 50 old that no one knows its exact origins.
State-of-the art games that let you be player, Turbo GameWorks lets you play chess at six dif-
referee, and rules committee—because you ferent Jevels from the beginner to the sophisti-
have the Turbo Pascal source code. Which cated user. And you have many ways of playing
means that you can play a game or create a with your Turbo GameWorks. Let the computer
game, any time and any way you want. solve checkmate problems. Set the time limit
Borland’s new Turbo GameWorks lets you for each game. And there’s more. ® Turbo GameWorks
combine gam&smanshlp'with craftsmanship. Decide whether you o the computer “goes
Discover the secret techniques and moves used first.” Trade places with the computer at any
by the Old Masters. Leam exactly how state-of- point in the game. It’s all possible with Game-
the-art computer games are made—so you can Works. o Turho Editar Toolbox
go off and make your own. Since you have the Go-Mokuy. also kn oo L ;
source code, you can always change the game. 0-Moku, also known as “Five-in-Line,” is a
Or rig the game, if no one’s looking, very old Japanese game played on a board.of
Pure Magic. That's Turbo GameWorks. And part it = The .ﬁm playgr to get five game pieces
of the “sourcery”’—Turbo GameWorks is only ina row—enthgr horizontally, vertically, or
$69.95. When combined with our new Turbo diagonally—wins the game.

i b ) It's an intriguing game. But you're not
tor Toolbox in the Turbo New Pack, |
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EDITORIAL

NEW SERVICES

It is now 15 years since Murray Turoff in-
vented computer conferencing as a
renegade project in, of all places, the Of-
fice of Emergency Preparedness of the Ex-
ecutive Office of the President of the
United States. (See The Network Nation:
Human Communication Via Computer by Starr
R. Hiltz and Murray Turoff, Addison-
Wesley, 1978, for details) It is seven years
since Ward Christensen and Randy Suess
invented the electronic bulletin board.
Their article, "Hobbyist Computerized
Bulletin Board,” in the November 1978
BYTE (page 150) describes how they de-
vised CBBS as a means of communica-
tions for members of their computer club
and as a source of material for the club's
newsletter.

Today it is clear that computer confer-
encing and electronic bulletin boards are
the means by which personal computer
users form a new kind of community,
united by shared interests rather than

geography. This month we examine com- .

puter conferencing in depth. We also ex-
tend our services to readers.

Many of you have written us about dif-
ficulties in getting program listings that go
with BYTE articles. Some listings appear
in the magazine. but lack of space
prevents us from printing all of every
listing in BYTE. The listings are available
for downloading from our three electronic
bulletin boards or from the BYTE Informa-
tion Exchange (BIX). but some of you don't
take part in telecommunications. Others
are outside the US. and face technical or
financial obstacles to participation.

We've been working hard to overcome
these problems and are at last ready to
announce some solutions. These include
availability of program listings oh disk.
availability of computer conferencing and
on-line listings throughout Europe, and
free availability of listings on many bulletin
boards outside the US.

BYTE LISTINGS ON DiSKks

Starting December 9. program listings for
BYTE articles will be available in a great
variety of disk formats. The listings are text
files of source code and are to be used
for noncommercial purposes only. We
have reached an agreement with Media
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Duplication Services, a subsidiary of Con-
trol Data Corporation, that will enable us
to offer disks containing each month’s
listings for a cost to you of $5 for most
54-inch floppy disks and $6 for micro-
floppies, high-density 5%-inch disks, and
single-density 8-inch CP/M disks. These
prices include postage in North America.
Shipping and handling add $1 to the cost
of orders from Europe and South America
and $2 to the cost of orders from Asia.
Africa. and Australia.

Which formats are available? Media
Duplication Services has agreed to
duplicate, at a cost permitting the prices
above, any soft-sectored format that we
can give them. We may need time to ar-
range the downloading of the listings to
some osbscure formats if we don't have
the target machine here at BYTE. (If you're
concerned about availability of your for-
mat. call us at (603) 924-9281 and see if
we have it. If we don't, we may arrange
to pay you a small fee for downloading
to your machine and sending us the
resulting master disk for your machine's
format.) We can't guarantee availability of
every format. but we'll make an effort to
provide any format requested. You will
find an order form on page 60 of this issue
if you wish to purchase listings on disk.

BYTECOM:

CONFERENCING IN EUROPE

Jacob Palme, author of two articles in this
issue, is also the principal author of COM
and PortaCOM. two conferencing pro-
grams that run on a variety of systems.
COM antedates and influenced CoSy. the
software on which BIX is based. QZ, the
same Swedish company that developed
and sells COM and PortaCOM, also offers
time-sharing in Europe. QZ will be putting
BYTE program listings up and conducting
computer conferences on BYTE and BYTE-
inspired topics. Readers in Europe can
subscribe to BYTECOM by contacting QZ.
Stockholm University Computing Center.
Box 27322, S102 54, Stockholm, Sweden,
telephone: 46 8 679280. To reach BYTE-
COM via telecommunications network.
you must first obtain a modem, establish
an account with your local telephone ad-
ministration. and then contact QZ and
send a sign-up fee using Swedish postal

giro 184070-1 for the equivalent of 200
Swedish crowns (about $25). Hourly
connect-time charges at night for
BYTECOM will be the equivalent of $6.
Note that telecommunications charges
themselves are billed directly to the end
user by the local telephone administration;
Europe lacks the kind of billing to vendor
that is normal in the US. The telecommu-
nications charges by telephone administra-
tions vary from country to country but are
in many cases approximately $10 to $15
per hour in the evening. See page 60 for
further information on BYTECOM.

LISTINGS ON BULLETIN BOARDS
OUTSIDE THE UNITED STATES
There's nothing quite like the interactive-
ness of computer conferencing. but if
using BYTECOM is difficult, you can also
obtain BYTE program listings free of
charge from electronic bulletin boards in
many countries. We owe thanks to the
many readers who responded to our re-
quest for bulletin boards outside the U.S.
to carry BYTE program listings so that all
readers have a means of obtaining them
Page 60 contains a partial listing of these
bulletin boards. Were also making ar-
rangements with more bulletin boards and
will announce them in a future issue.
We hope these new services make BYTE
more useful and valuable to many of you.

QUERY FOR INTEREST
We have looked at Cauzin Systems' in-
teresting new Softstrip system. This system
encodes data in graphics patterns printed
on paper, and a special reader available
from Cauzin reads the data into a com-
puter's serial port. The Softstrip format
packs a lot of information into a small
space. We ran a test of a Softstrip on page
392 of our October issue, and the data
proved readable. The disadvantage of the
system is that you must purchase the
Cauzin reader for approximately $200 in
order to take advantage of the strips. As
a means of distributing program listings.
Softstrips would be an alternative to tele-
communications and disks rather than a
substitute for them. Please let us know
whether you would like us to use Softstrips
to present program listings in BYTE.
—Phil Lemmons, Editor in Chief
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SmarTerm 220 software makes

DEC terminals obsolete!

You don't need a DEC terminal to
access DEC's new generation host
software. Now you can use your

IBM PC and SmarTerm 220 terminal
emulation software to access All in One,
A to Z, and other popular mainframe
software. SmarTerm 220 gives you
sophisticated, accurate DEC VT220,
VT100, VT102 and VT52 emulation,
and includes TTY mode to link you

to popular services like The Source,
CompuServe, Dow Jones, EASYLINK,
and Tymnet.

As you've learned to expect from
Persoft, the industry leader in software
terminal emutation, SmarTerm 220
continues the tradition of offering
“‘smart’’ software solutions where IBM
PC hardware limitations prevent exact
duplication of DEC terminal features.
For example, we give you horizontal
scrolling for 132-column text display,
and also support popular 132-column

PUT YOUR DEC TER|
OUT TO PASTURE!

After SmarTerm, what do you do with your obsolete terminal?
e e

video display boards. And we provide
“‘convenience” features not found in
other terminal emulation packages like:
“Branch to DOS" hot key, automatic
installation, color support, multiple
setups, ‘‘smart’ softkeys, remappable
keyboard layouts, and online help
screens detailing PC and AT keyboard
mappings. Our unique support for
DEC's popular EDT editor includes
convenient keyboard mapping of the
“GOLD" and PF function keys, as well
as an EDT specific on-line help screen,
and keytop chart.

International business people take note:

SmarTerm 220 fully supports European
versions of the DOS operating system,
8 bit mode, the V1220 multinational
character sets, and the compose key.

SmarTerm 220 is a powerful communi-
cations package as well, allowing text
and binary file transfer at speeds up
to 19,200 baud. In addition to the

IDEA CREDIT: Ann Garner Riddle of Winston-Salem, N.C.

“SmarTerm i a reqisiered Irademark of Persoft, Inc. *PDIP 15 & racemark of Persoft. Iac. *OEC. VT, ReGIS, A 1o Z and AR in
One are tracemarks of Digital EQuipment Corp *DASHER 18 & regisiersd tracemark of Dala General Corp “Tekiromx 13 8

rogistered trademark of Teldronix, ing. © Persofl. Inc. 1985 AR rights reserved

Persoft, Inc — 2740 Ski Lane — Madison, WI 53713

(608) 273-6000 — Telex 759491
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popular XMODEM *‘error-free” protocol,
we include our own PDIP protocol and
supply you with free BASIC and
FORTRAN programs which implement
the protocol on VAX/VMS systems.

So “‘farm out” your obsolete DEC
terminal, and join more than 35,000
satisfied users who ‘“reap” the benefits
of SmarTerm!

The SmarTerm family:

SmarTerm 220—DEC VT220

SmarTerm 100—DEC VT100

SmarTerm 125—0DEC VT125

SmarTerm 400—Data General Dasher D400
SmarTerm 4014—Tektronix 4014

AL

F
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M ICROBYTES

Staff-written highlights of late developments in the microcomputer industry.

Graphics Software Systems Unveils New Graphics Program

Graphics Software Systems—which developed the VDI graphics standard—introduced
GSS+CGl. a raster-based operating-system extension for graphics. It includes pop-up menus,
window support, custom design functions (including definable cursors and fill patterns), and
definable fonts. GSS will publish its font definition specifications and will market its own
fonts (including Swiss, Times, and Century).

All bit-map-management routines are in the GSS+CGI device drivers, so applications writ-
ten with GSS+CGI will run on any device—even if the driver did not exist when the applica-
tion. was written. Compatible devices include CD-ROMSs, scanners, laser printers, desktop
publishing stations, bit-map displays. intelligent graphics controllers, and controllers with on-
board bit-map memory.

With DOS, the GSS+CGl program core uses 5K bytes of memory. The remaining 64K
bytes, used by the controller and device drivers, can be swapped out of memory to make
room for other programs using a least-recently-used algorithm.

Versions of GSS+CGl are available for both DOS and UNIX. For OEMs, single copies of
the controller and driver software are priced at $200; language bindings are $150 each.

Fairchild Announces Clipper

Fairchild unveiled its Clipper 32-bit microprocessor and said the 33-MHz Clipper will execute
an average of 5 million instructions per second, with a peak rate of 33 million. The Clipper
is said to be five times the speed of a DEC VAX-11/780 minicomputer. In addition to 101
hard-wired instructions that execute in one 30-nanosecond clock cycle, up to 2048 macro-
coded instructions can be added in ROM (Fairchild currently includes 67 macros in ROM).
The Clipper uses three CMOS chips: one CPU and two cache/memory management chips,
one each for instructions and data; all three 132-pin chips fit on a single 3- by 4}-inch
printed-circuit card that uses a single 96-pin connector. Samples of the Clipper will be
available in June 1986 for $2451.80 each.

IBM Introduces Token-Ring Network

IBM's October announcement of its Token-Ring Network was followed by related product in-
troductions from compatible-network vendors. IBM's network will allow PCs, PC Networks,
and mainframes to link to other computers and networks using data-grade cable or stan-
dard unshielded telephone-wire cable at a speed of 4 megabits per second. IBM said it
would cost $828 per computer to connect eight IBM PCs to a small Token-Ring Network.

The network was designed to meet the specifications of the IEEE-802.5 and ECMA-89
token-ring baseband network standards. To support the Token-Ring Network, IBM and Texas
Instruments jointly developed a five-chip set (three processors and two interface chips):
Texas Instruments will sell the TMS380 chip set.

Novell announced that its NetWare operating-system software would be modified to allow
users of Novell's file-server-based networks to link to IBM's Token-Ring Network.

Proteon and Ungermann-Bass immediately announced complete network systems compati-
ble with IBM’s Token-Ring Network, and 3Com said it will also develop a compatible
network.

Most of the Token-Ring Network or compatible products were scheduled to be available
in the first three months of 1986.

Laser Printer Developments

CIE Terminals planned to introduce a new laser printer at COMDEX, based on a 10-page-
per-minute Konica printer engine. The printer will include both serial and parallel interfaces.
Diablo 630 and Epson FX-80 emulation, and both downloadable and cartridge-based
character fonts. The printer should be available for about $3500 early next year.
{continued)
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Ultre, Melville, NY. announced a laser-printing engine that produces output at a resolution
of 2400 dots per inch on photo film. Without a controller or case, the UltresSetter will cost
OEMs about $5000 in quantity.

IBM announced the Pageprinter, a 12-page-per-minute electrophotographic LED-array
printer priced at $7490. The Pageprinter can print text and graphics at a resolution up to
240 by 240 dots per inch.

Nanobytes

10

Former BYTE columnist Sol Libes has started a new magazine for hardware and software
developers. The bimonthly magazine is $20 per year: for information, contact Micro/Systems
Journal, POB 1192, Mountainside, N] 07092 Hitachi has developed a 2'4-inch hard-case
floppy disk that works with a prototype drive from Suwa Seikosha. The disk can hold up to
500K bytes (unformatted), recording on 200 tracks per inch; the drive requires only 2 watts
during read and write and weighs half as much as a 3%-inch drive. . . . MicroPro an-
nounced release 2.0 of WordStar 2000; enhancements will include the ability to directly
read Lotus [-2-3 and Symphony worksheet files, multiple-column printing, on-screen justifica-
tion, a document-history screen, and support for more than 200 printers. MicroPro also an-
nounced that WordStar 2000 will be available for the UNIX PC (running under AT&T's UNIX
System V) Texas Instruments is developing a 32-bit CMOS LISP processor chip under
contract to the Department of Defense Advanced Research Projects Agency. Roughly 10
times more complex than a 68000, the 40-MHz processor will directly execute a superset of
Common LISP with extensions like object-oriented programming and message passing
Waferscale Integration, Fremont, CA, has developed a CMOS 32-bit microprocessor slice
for use in standard-cell chips. The processor is rated at between 3 and 5 million instructions
per second. . . . Hitachi and Motorola expected to sample a CMOS version of the 68000
microprocessor by the end of 1985. . . . SoftKlone Distributing, Tallahassee, FL, an-
nounced Mirror, a $50 telecommunications program it says is completely compatible with
Microstuf's Crosstalk XVI. ... Oki Semiconductor is now shipping production quantities of
its I-megabit CMOS ROMs . Thoughtware Inc.. Coconut Grove, FL, announced the
Jingle Disk, a Christmas card on a disk for $9.95. Holiday scenes are displayed while
Christmas carols are played. The program is available for the IBM PC (256K bytes). Apple 1.
and Commodore 64 and (28 Lotus Development Corp. unveiled Signal, a combined
software/hardware product that lets users in major cities receive stock quotes via FM side-
band radio signals and automatically enter the information into 1-2-3 or Symphony. The
cost is $595 plus subscription fees for available exchange services. Lotus also recalled and
replaced its initial shipment of Symphony version 1.1 after discovering a serious bug
Drexler Technology Corp. was granted two patents in October related to its wallet-size
optical-memory-card recording system. ... General Transformation Corp., Berkeley, CA,
hopes to validate its Ada compilers for the IBM XT and AT early next year. The company
says the $1000 XT version will compile 1000 lines of source code per minute and the $1200
AT version will compile 2000 lines per minute. . . . To avoid a court battle with Apple,
Digital Research agreed to change its GEM programs (currently available on the 1BM PC
and Atari ST) so they will look less like Apple’s Macintosh software. . . . Pacific Bell is now
offering public switched-digital service to customers in the San Francisco and Los Angeles
areas, allowing direct data transmission within those areas at up to 56,000 bits per second.
Cost for the measured service starts at $197 per month. . . . Like AT&ET and Hitachi,
Toshiba has begun sampling its 1-megabit DRAMs. . . . Intel introduced a one-time-
programmable 256K-bit EPROM that can be programmed in less than 4 seconds using a
new Quick-Pulse programming algorithm . . . . Gould AMI, Santa Clara, CA, announced that
two chips—its $35213 modem chip and $35212A filter chip—will perform all signal process-
ing necessary for a Bell 212A-compatible 1200-bps modem Microsoft is shipping the
XENIX System V operating system—a version of UNIX System V for the 80286—to

OEMs. . . . MicroRIM’'s R:base 5000 database-manager program will be marketed by
Microsoft outside North America and the Far East. . . . Honeywell introduced the XP and
AP, two new personal computers compatible with the IBM XT and AT Tiac Manufac-
turing announced the PC-320, a $995 signal-processing board for the IBM PC, XT, or AT,
using a Texas Instruments 20-MHz TMS32010 single-chip DSP (digital signal processor). .
Chips and Technologies, Milpitas, CA. announced a 5-chip set that replaces 63 chips on
IBM AT-compatible motherboards. The PC AT-compatible CHIPSet is priced at $72.50 in
quantity. Another product—the 4-chip Enhanced Graphics CHIPSet—allows EGA-compatible
boards to be built with 32 chips instead of the previously required 76.
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You're on the road. sales data from the mainframe at trocps getready o take Atlanta.
Fifty-five milesanhourandyou're  headquarters and compzatiive And it just might take you a lot further.
still three hours from Atlanta. Onthe  information from the IBM®PC in With a massive software library
seat nextto you is the little miracle the regional office with Genava’s and a complete line of system pe-
that will make the trip worthwhile. optional modem. riprerals, the Epson Geneva PX-8"
It's an Epson® Geneva:™ A full-blown With Geneva’s powerful Pcrtable portable computer can handie
personal computer that runs on Cailc software, you analyze,cr- sales management, or any other job
batteries and fits Ina briefcase.You ganize,and printthe datawththe  youtake on. Andforlessthan $1000.
can't live without it. optional printer. Now you're eady For more information, call 800-421-
You've got sales people to beat to give them the good ware.Or 54Zz6 or 213-539-2140 in California.

up.cheer up, and pump up. So the bcd news.
before you hit the road, you got The Epson Geneva will helo your EPSON GEI’IEVB

Epson is a registered rademark of Epson Corporation Geneva and PX-8 are trademarks of Epson Ameaca ac. IBM is a registerec tademark of Internatonal Business Machines Corp.




First new 1/4-inch cartridge since 1971

If you don’t have data worth preserving, then
the reasons for buying Cartrex’s new 1/4-inch,
high performance, virtually error-free tape

cartridge won't mean anything

But, if you are one of the many 1/4-inch tape cartridge
users that assume 3M'’s cartridges just have to be ““good
enough” for today’s high performance tape drives, read these
simple facts to understand why that isn’t true anymore.

PILOTS HAVE A SAYING,
“There are those who
have made a wheels-
up landing—and
those who will.”’ 4
You can apply this %
expression to those
who have lost dataand
those who will. Unfortu-
nately, data loss isn’t al-

ways because users haven't

new Cartrex 1/4-inch
tape cartridge is the first new
tape cartridge design in almost a
decade and a half. Tape drive manufactur-
ers now have a new cartridge technelogy which allows them
to advance beyond this previous artificial barrier.

it'’s no surprise to find
out that the closer the
tape drive head is to the
tape, the better the
reading. This closeness
is particularly impor-
tant when the embed-
ded iron filings get
packed tighter in to-
day’s high density tape.

It’s also important
with the increase in the

backed-up their hard disk.
Sometimes it’s because their 1/4-
inch tape cartridge, where they back
up their hard disk, developed hard er-
rors—those insidious errors that tend
to increase over time. That’s why Car-
trex has developed a 1/4-inch data car-
tridge for today’s high performance
drives that virtually eliminates errors.

Why a new cartridge

When 3M announced its cartridge
in 1971, it was designed for a low capac-
ity tape drive with less than 3 mega-
bytes—2.88 to be exact. The tape was
low in density—1600 bits per inch with
only 4 tracks and 300 feet of tape.

The tolerances required for the
tape drives of the early 1970’s were fine
for then, but today’s tape drives re-
quire much tighter tolerance. Today’s
tape cartridges must work with drives
that have 9 or more tracks and bit den-
sities as high as 12,000 bits per inch on
600 feet of tape. That means capacity
increases of 2,000 percent packed into
the same cartridge.

The reasons that yesterday’s car-
tridge technology simply won’t work
properly in today’s high capacity
drives is inherent in the cartridge de-
sign.
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With the significant increases in
capacity, the three culprits that make
cartridge tolerances so important are
fluctuating tape tension, redeposit
nodules, and instantaneous speed var-
iations (or ISV).

Tape Tension
Any child who has played with a
magnet understands that as the mag-
net is separated from metal, the mag-
net’s ability to work is decreased. So

number of tracks. After
all, you wouldn’t want the head to be
reading an adjacent track any more
than you’d want it reading more than
one magnetic representation of a bit.
Unfortunately, tape tension his-
torically has not been constant. As the
tape unwound, the tension increased.
What's important is both the amount
and range of tension. A fluctuating in-
crease or decrease in tension is as un-
acceptable as low tension is in the first
place. As the accompanying graphs

The Cartrex cartridge design (upper left) uses the N2 principle which creates head-to-tape tension by
applying a mechanical differential at the rear pulley between a stiff transport belt and a stiff tensioning
belt, indicated in green and yellow in the color scuematic (upper right).

The conventional 3M design applies drag at tke rear pulley to create tension, which creates heat, and
limits future speeds much above 90 inches per second.
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DRAG FRICTION

Good head-to-tape tension ensures the highest
probability of reliably capturing data. Fluctuating
tape tension allows data loss due to head-to-tape
separation and smearing redeposit nodules across
the tape head. The Cartrex cartridge, compared to
the conventional design, creates constant and
higher tension.

show, the Cartrex cartridge has higher
tension and flatter profile than the 3M
cartridge. This means more reliable
data across the entire tape.

Redeposit Nodules

Another reason to keep constant
tension is to avoid “’redeposit nodules”
from smearing across your tape drive’s
head. What are redeposit nodules?
They are the insidious flakes of tape
media that break off from the edges of
the tape and get dragged up to the
edge of the tape head. If the tension is
low, or becomes low when the tape
starts or reverses, the flakes come up
over the edge, get smeared over the
head, and reduce its ability to read the
data.

Even worse, however, is that
these redeposit nodules are dragged
along the surface of the tape and get
embedded and packed over time.
When your drive tries to read the data,
the redeposit nodules act as a tent pole
holding up the tape away from the
head. As a result, even the best error-
recognition algorithm can only tell you
one thing—you’ve lost the data.

You might be wondering what
causes the flaking in the first place.
Again, it is cartridge design. The basic
design uses a tape guide, shown in the
accompanying illustration. The prob-
lem with this approach, is that it pre-
supposes that the tape will always run
parallel to the top and bottom caps of
the tape guides. At the low speeds of

N\RTR=X

30 inches per second typical of when
the 3M cartridge was designed, it was
less of a problem. But at today’s speeds
of 90 inches per second and more, the
tape wanders. When it presses against
the top of the tape guide, the tape’s
edge pressure builds. Not only does
media flake off, but you lose data due
to the ““coining’ or “’scalloping’’ effect.

Cartrex eliminated the cause of the
tape coining or scalloping by develop-
ing a barrel-shaped roller placed prior
to the tape guide. The laws of physics
show that by riding on a rounded bar-
rel, the tape will always seek the mid-
dle, reducing the tape edge pressure.
This seemingly simple addition causes
the tape to always enter the tape guide
with zero edge pressure. In this way,
the possibility of media flaking off and
creating redeposit nodules is virtually
eliminated.

Instantaneous Speed Variation (ISV)
Instantaneous speed variations is
exactly what it sounds like—small, in-
stantaneous changes in tape speed as
it crosses the tape head. At slow tape

You can compare the Cartrex design on top with
the conventional 3M design (lower left) and DEL a
3M licensee (lower right). The omission of “edge
tension reduction guides” (indicated in dark blue
on the color schematic) on either tire 3M or DEI
design means that tape edge pressures will in-
crease causing the magnetic media to flake off,
smear across the tape head, and cause "‘redeposit
nodules” to become embedded in the tape.

speeds and low bit densities—like the
1971 standard of 30 inches per second
and 1,600 bits per inch—ISV wasn'’t as
big a problem. At that time, the bits
were crossing the head at 48,000 bits
per second.

Today, however, the story has
changed. 90 inches per second and
8,000 bits per inch mean that 720,000

bits cross the head every second. A
1,500% increase.

As you may have guessed, speed
fluctuations in the 48,000 bits per sec-
ond made reading data difficult for
tape drive electronics. But when the
electronics have to guess whether or
not the bit rate of 720,000 bits per sec-
ond is accurate, the electronics can be-
come overwhelmed.

High speed tape without the “edge pressure reduc-
tion guide” seldom enters tape guides parallel to
the top and bottom. The edge pressure which re-
sults creates “’scalloping” or “’coining” on the tape.
The effect is data loss due to head-to-tape separa-
tion, flaking media that smears across the head,
and "'redeposit nodules” that create hard errors.

Never a Single Issue

Your tape drive seldom has the
luxury of dealing with an isolated
problem. It's usually a combination of
ISV, redeposit nodules, and tension
problems all together. Now you under-
stand why Cartrex wanted to develop
a cartridge for a market that needed a
modern alternative.

Where to get it

Not only has Cartrex improved on
the industry’s 15 year old technology,
they have done it for a competitive
price.

Now you can have peace of mind
when you back up your hard disk on
today’s sophisticated tape drives.

And you can have it fast. Simply
phone:

(619) 485-6603 Ext 400

and give Cartrex your credit card num-
ber and they will send your cartridges
by return mail.

> e [ e

CARTREX 11590 WEST SAN DIEGO
CORPORATION  BERNARDO CT.  CALIFORNIA
MARKETING SUITE 230 92127
HEADQUARTERS

Inquiry 52 for End-Users. Inquiry 53 for DEALERS ONLY.

619-485-6603
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LETTERS

MORE TRAVESTY

Murray Lesser's "Travesty Revisited” (July.
page 163) is the second BYTE article to
present a compiled-language version of
Brian Hayes's random text generator (the
first was "A Travesty Generator for Micros”
by Hugh Kenner and Joseph O'Rourke,
November 1984, page 129). If the subject
is really that interesting, an interpreted
BASIC generator would make it availabie
to a larger number of casual programmers.
Lesser's program is too loopy to run well
in an interpeted language. but a usably
fast version could be derived from his
listing if lines 86 through 106 were re-
placed with those shown in listing |

My code embodies a small variation on
the Hayes algorithm but is functionally
equivalent to it. It requires a BASIC inter-
preter that allows long string variables. and
LETTER(n) should be dimensioned to 255.
which is large enough to handle input files
of 10.000 characters or so as long as the
scan order is greater than 2.

A generator using this stragegy and writ-
ten in MS-BASIC (1.0) on a Macintosh runs
a 1000-character infout benchmark in 90
seconds. This compares well enough with
the 130 seconds reported by Kenner and
O'Rourke for the same test on a Heath
H-89 with the original form of their Pascal
generator. This is 5§ to 10 times faster
{depending on scan order and input-file
size) than an interpreted generator using
the Hayes algorithm as given.

Travesties become tiresome very quickly.
but the method itself can lead to valuable
insights into written language if one has
the patience to follow up some of its for-
mal results. For example, the generator
allows the computation of several con-
stants that measure aspects of the text in

the input file. The easiest of these to han-
dle is linear convergence, which is given
by (Z(1/N)/C. where T is the number of
matches to each gram and C is the total
number of output characters. Linear con-
vergence measures the tendency of the
source text to reproduce itself through the
generator. At high scan orders (greater
than the number of characters in the
longest recurring string in the text) its
value is 1. and for lower orders, less than
1. It can be approximated very well by
adding the function T=T + 1/LETTER(O)
as the second line under the WHILE state-
ment above, and then dividing T by the
total number of output characters at, the
end of the run. If the convergences
measured for orders 3 through 8 are
plotted and the curves compared for dif-
ferent kinds of text and for different
authors, some very interesting things sug-
gest themselves. It is fascinating to realize
that so nebulous a quality as “literary
style” can be formally measured. and that
there is a numerical aspect to the com-
parative study of literature.

ROBERT GREEN

Annapolis, MD

Murray Lesser replies:

In response to Mr. Green’s letter, | offer
a few comments. First, the program as
published does an order-4 verse scan of
“Jabberwocky" (1013 bytes) with 1000
bytes output in 33 seconds on my IBM
PC. Time is by stopwatch, files are on
memory-mapped virtual disk.

Second, the intent was to make mini-
mum changes to the program structure
established in the original article by Ken-
ner and O'Rourke. The purpose of the
piece was to show the effect of a more

suitable language. not to monkey with the
algorithm.

A major performance improvement for
very long input files (over 5K bytes) is to
eliminate the repeated input string con-
catenation with every character ac-
cepted. This can be done with a couple
of assembly-language subroutines to
write the entire input string into string
space only once, albeit one character at
a time. I leave this as an exercise for the
interested reader.

If the technique is to be used for
anything other than a stunt, the program
should be restructured in a major way.
For example, if one were to implement
Mr. Green's suggestion of using it to com-
pare "literary style,” the program should
run all the desired outputs from a single
reading of the input, gather the ap-
propriate statistics, and then move on to
the next input file.

Finally, I wouldn’t use an interpreted
language for anything. In addition to the
performance improvement, it is much
easier to write and debug long programs
for a compiler than it is for an interpreter.
Try it: you'll like it.

HOPE AND PASCAL RECURSION
1 would like to respond to Roger Bailey's
article "A Hope Tutorial” (August, page
235). In comparing Pascal with Hope on
the mult function, he only showed an ex-
ample of writing the function in Pascal
using iteration. It is possible to write the
function in Pascal using recursion (as
shown in listing 2). This method is not the
method normally taught to students, since
recursion is not always the best route to
follow. Except for that one example, 1 think
(continued)

LET | = INSTR(STRING, PATTERN)
LET LETTER(0)=0

LET LETTER(O) = LETTER(0) + 1

LET LETTER(LETTER(Q)) =|

LET I = INSTR(I + 1.STRING,PATTERN)
WEND

LET L = INT(LETTER(0)*RND) + 1

Listing 1: Reader Green's modification to TRAVPCI.BAS.

WHILE 1>0 AND 1< = LEN(STRING) - N.PAT ‘Set loop conditions

LET OUTCHAR = MID$(STRING,LETTER(L) + N.PAT.1) 'Record selected letter

1

‘Scan for first match
‘Initialize match count

‘Increment match count

‘Record match location

‘Scan for next match

‘Repeat

1 < random integer < =match count

I 1
LETTERS POLICY: To be considered for publica-
tion. a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible.

Because BYTE receives hundreds of letters each
month, not all of them can be published. Letters will
not be returned to authors. Generally. it takes four
| months from the time BYTE receives a letter until
i. it is published.
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THE ACGENT* IS ONEXPANDED MENORY..
WITH MAYNARD’S NEW LOTUS-COMPATIBLE CARD:!

-

Now, Maynard gives you 2MB of Lotus-compatible
Expanded Memory with Accent™ Designed expressly |
for your personal computer, Accent™ adds memory
power to Lotus 1 -2-3; Symphony: and all other
Expanded Memory programs S0 you can create
larger sprea 15 ever! An optional mouse
places speed, access, and cusiomized commands
at your fingertips, saving time nd eliminating incon-
venient, multi-key cursor controls. Accent™ is avail-
able at the finest computer retail stores everywhere.
Contact your local dealer or write to us today for
product information.

-Lotus 1-2-3 and Sympho¥ are trademarks of Lotus Development Corporation.
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=22- Maynard Electronics

Shaoing tomorrow’s technology.

430E. 3
EMORAN BLVD., CASSELBERRY, FL 32707 305/331-6402
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Why you
should

- 5% you need. From our database of authori-
tative, up-to-date business news, you get just
the stories you want, delivered instantly to your
microcomputer. You choose your own, unique
keywords, and NewsNet saves—ijust for you—
“ every new article containing those words. Or,
you can find that critical 5% on your own,

o with NewsNet’s powerful keyword search-
Jg/ ing and text scanning.

Just what’s in NewsNet's database? The full text
of over 300 valuable business newsletters. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everything
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:

Your Specialty is our Specialty. Here are just
a few of the 25 Electronics and Computers
newsletters on NewsNet:

The Artificial Mini/Micro Bulletin
Inteliigence Report Personal Computers Today
The Business Computer Robotronics Age
~ The Camputer Cookbook Newsletter
“onsumer Elcctronics Semiconductor Industry
3ase Informer & Business Survey
onic Mail News The Seybold Report on
on IBM Professional Computing
rch Review Stanley Klein Newsletter
lighter on Computer Graphics

ONLINE
BUSINESS
NEWS

Call Today!
We'll send all you
need to subscribe.

(800)
. 345-1301

(in PA 215-527-8030)

S/ et inc. 948 Maves oud Road. Bryn Mave, PA 19010

LETTERS

Listing 2: A recursive mult function |
written in Pascal.

01 program test {input, output);
02

03 var

04 x,y, num : Integer;

05

086 function mult {x,y :integer) |
integer,

07 l

08 begin

09 ify =0 then |

10 nulf: =

11 blse l

12 mult = multy - 1) +x

13 end;

14 begin

15 repeat

16 read (x,y);

17 num := mult {x,y);

18 writeln- (' num is °, num : 3);

19 until num = 0

20 end.

this was an excellent presentation of

Hope. Since | have no way of testing out

the language, 1 can only say that Hope ap-

pears to be an easy language to under-
stand.

CHARLENE FiLz

Santa Clara. CA

Roger Bailey replies:

Charlene Filz is certainly correct in
stating that the mult function may be
written recursively in Pascal. My exam-
ple using a loop was not a deliberate mis-
representation of Pascal but an attempt
to compare a “traditional’’ Iterative pro-
gram with Hope's recursive approach. In
the former, a sequence of data values
(such as the successive values of prod in
the example) is ordered in time and must
be generated in that order; in Hope, a
sequence of values is ordered only in
space and may be generated in any
order. This is shown most clearly in the
Pascal and Hope versions of the pro-
grams for printing a sequence of natural
numbers, and it is the property of Hope
that makes it so suitable for parallel
machines such as ALICE.

As Ms. Filz correctly states, the recur-
sive method is not normally taught to
students, which is very unfortunate.
Recursion is widely regarded by practic-
ing programmers as “inefficient”’ or even
“unnatural,”’ yet neither of these
criticisms bears up to examination. The

(continued)



Introducing In-aVision

Complex Drawing

ade.Eas

e created In-a-Vision
W just for you. The
engineer who needs
more productive
drafting support.
The designer
who needs ver-
satility for alter-
nate ideas or
quick revisions.
The architect who.
needs to manage a
variety of working " '@
drawings. And the
businessman who
needs first-class presentation mate-
rials as well as detailed flow charts
and organization charts.

Point. Click. Draw.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, illus-
trations, and proposals is point,

m draw. With

In-a-Vision’s mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick-
ly, accurately and effi-
ciently than ever before.
In-a-Vision’s advanced tech-
nology includes many features not
found on comparable systems cost-
ing thousands more. For example,

(Most popular graphcs cards. plotters and printers supported. )
Microsoft Windows computible. Call for specific operating
environment requirements.

Unlike more expensive CAD
¢ systems, In-a-Vision is easy to
- install and use. Even the com-
f puter novice can be productive
in less than a day. And
’. In-a- Vision is not copy-

protected.

Ten Day Trial Period.

We’re so sure In-a* Vision will

you can pan
around in a user-de-
finable drawing space ¢
up to 68" X 68" and
zoom in on specific
areas for greater de-
tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user-
definable page sizes, rulers,
grids, and symbol libraries.

Multi-tasking
in a PC-based
CAD system.

In-a-Vision uses
multi-tasking to enable
you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

make you more pro-
ductive, we’ll give you
ten days to prove it to
yourself. If In-a-Vision doesn’t
improve your productivity, return
it within ten days for a full refund.
In-a-Vision will
make your complex
drawing tasks sim-
ple and make you
more productive.
Satisfaction guar-
anteed. Dial
800-272-3729 to
order or for a free
brochure. In Texas
or for customer support, call
(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave-
nue, Richardson, Texas 75081.

MICROGRAFX"

The Picture of Success.
In-a-Vision and MICROGRAFX are trademarks of
MICROGRAFX. Inc
Inquiry 242 Windaws and Microsoft are trademarks of Micrasoft, Inc
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DataSaver

Power protection for high-level microcomputers with
peripherals, multi-tasking systems, and communi-
cation networks is here, now, with the 400 Watt
DataSaver. Placed between the desktop computer
and system monitor, the DataSaver 400 features

a master power switch directing four power outlets.
2-stages of overvoltage transient suppression and
built-in, automatically recharged batteries stand by
to assure clean, uninterrupted power for the five
minutes you might need to shut down before the
power shuts off. 90 and 200 Watt models available.

Cuesta Systems Corporation

3440 Roberto Court
San Luis- Obispo, CA 93401

1985, Made in US.A
Write or call 805/541-4160

we* PC SOFTWARE

Take total control of your PC from the Inside!!

Machine Code Tutorial helps you understand and program the very heart of your PC or
compatible. Using several unique teaching techniques, your PC becomes the teacher as you
explore the 8088 CPU and hundreds of other subjects as they relate to your PC

Machine Code Tutorial is intelligent teaching software which will bridge the gap between having a general
knowled%e of BASIC and being able to use and understand a typical 8088 CPU manual. This course will glve
you the ability to program the CPU directly and thus move with confidence amongst the “Grass Roots” of PC
software design and architecture. You will then assume total contrdl of your PC. A working understanding of
what is happening behind the scenes will give you a major advantage in almost all areas of PC usage

SUBJECTS COVERED INCLUDE:
Using the supplied Monitor High & Low Ram

Keyboard Controil & Extended
Hand Coding the 8088 CPU Rom Bios Routines

Codes

Most 8088 Mnemonics Self Testing Keyboard Scan Codes
8088 Architecture Compilers Special Control Areas
Registers & Flags Character Set Joystick Control

Add-on Boards
Clock Functions
Dos Memory Map
Device Drivers
Cassette Interface

Interrupts, Speeds & Timing
"Secret” 8088 Codes
Assembly Language
High & Low Level Languages
Interfacing BASIC

Speaker Usage

Disk Copy Protection Routines
Other Software Copy Protection
Communication with Printers
Communication with Modems

Basic Work Areas Networking Program Development
Parameter Passing Parallel & Serial Interfacing - Sound Effects Generator
Disk Operating System Memory Map Explained Speech Digitizing

Scratch Areas Screen Manipulation & Control — Creating Real Time

Flie Headers Programming the 6845 CTR Animation

Entry Points Cursor Control Games Development

DMA Channels

Graphics Modes & Storage
Colour Control

Game Controller
Keyboard Re-assignment

Disk Allocation
Initiatization
Available Functions
File Management
Disk Transfer Areas

Programming Tips

AN AFFDRDABLE

$4995

Machine Code Tutorial requires an IBM PC or conipatible with 128K RAM and one disk drive. Check your local
computer store or wherever software products are soid. If unavailable, complete the Order Form and sénd to intouch
Computing. Dealer enquines invited. intouch Computing is a division of Intouch Australia Pty Ltd %

ORDER FORM
Please airmail me "Machine Code Tutorial” for a total price of $49.95 including first class airmail.

Name
Address
Town/Suburb

Method of Payment: (Please tick one)
O Personal Cheque [] Bank Cheque (1 Money Order [J Mastercharge [J Visa
0O Diners Club [ Bankcard ([ Other Credit Card ([J Other method of payment

Name on credit card (It applic)
Credit card No_ (If applic) Exp.

Area Code Country

Send to “intouch Compulting”, 6th Fioor, 1 Kent St, Bicton, Western Australia, 6157. Ph: (09) 339 4431

Dealer, O.E.M. Inquiries invited
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first goal of all programming is to pro-
duce programs that are demonstrably
correct. What use is the program that is
highly optimized yet gives unreliable
results or crashes unpredictably?

Clarity and conciseness are our
greatest aids to correct programming and
recursion provides both. Compare Ms.
Filz’s recursive mult with my iterative ver-
sion: It consists of only two statements,
has no variables, and more importantly,
no concept of states because no values
get changed when it's evaluated. It can
be seen to be correct without testing or
hand-simulation, whereas the iterative
program needs much more careful ex-
amination before we can he sure it will
work correctly.

Except in rare circumstances, | would
always favor a recursive Pascal program
over the equivalent iterative one. Recur-
sive procedures are handled as efficiently
in Pascal as nonrecursive ones. As for the
charge that recursion is unnatural, |
would simply remark that all program-
ming languages are unnatural until
they've been learned. In the Department

! of Computing at Imperial College, we

teach recursion before any of Pascal's
loop constructs, and our students regard
it as completely natural. To those of your
readers like Ms. Filz who like the style of
Hope but have no way of testing it |
should mention that it's even possible to
write Pascal programs that manipulate
large data structures in a completely
functional style.

OKAY, BLAME THE COMPUTER
... SOMETIMES
It was interesting to read Michael Russell's
letter ("Don’t Blame the Computer,
August, page 14). His examples of what
some people called “computer mistakes—
poorly scheduled lunch periods and a
$6539.97 phone bill—are indeed. as he
points out, attributable to human error.
| get the impression from his letter. how-
ever, that he is unaware of the fact that
true machine-based errors are very
common.

Over the eleven years in which | have
been working with computers, it seems
like | have encountered a roughly equal
number of machine-based and human-
based computer errors.

A bug in software, an obvious design
flaw in hardware, or an error in operations
are all human-based errors, of course.
Machine-based errors occur when, for ex-
ample, a semiconductor component fails
(for no apparent reason), when a

(continued)



For those times when 640K memory

just doesn't seem to be enough.

Feed your byte-gobbling appli-
cations with the expanded
memory of RAMpage! And
stop wasting valuable time
with frustrating “Memory
Full” messages.

Breaking The 640K
Barrier.

RAMpage! breaks
through the PC’s 640K-
byte barrier delivering up to 2
megabytes of parity checked
memory for expanded memory
applications. Up to 4 RAMpage!
boards can be used in a single
PC for a full 8 Mb of memory
per system.

EMS Compatibility.
RAMpage! is fully compatible
with all applications
developed for use
with the Lotus®

Expanded
Memory Speci-
fication (EMS). It's

also supported by Enhanced
EMS software—offering more
versatility for even greater value
and performance.

New software updates of popu-
lar applications like Symphony™
Framework™and 1-2-3; designed

Inquiry 4 for End-Users. inquiry 5 for DEALERS ONLY.

AST introduces RAMpage!” with
up to 2 Mb of PC RAM.

¥

specifically for use with EMS
boards, are now becoming avail-
able. And a wide variety of
other packages, including win-
dowing, spreadsheet,
database and CAD
applications, will

soon follow.

A Super Bonus.
RAMpage!
includes AST’s
new SuperPak™ utility
software. Designed specifically
to operate in expanded memory
environments, it allows you to
spool print jobs and create
multiple RAM disks for added
performance.

Don’t let your valuable byte-
hungry applications starve.
Get RAMpage! today. For
more information call our
Customer Information Center
(714) 863-1333.

Or write, AST Research, Inc,,
2121 Alton Avenue, Irvine,
California 92714

TWX: 753699 ASTR UR.

Specifications

¢ For use with IBM* PC, PC-XT, 3270 PC
and compatibles.

* Up to 2.0 Mb expanded memory per
board—8.0 Mb total per system.

* Socketed and user upgradeable with
256K DRAMS

¢ Fully compatible with Lotus EMS 3.0.

* Enhanced EMS design for greater per-
Jormance with enhanced EMS software.

* AST Expanded Memory Manager
software standard.

* New SuperPak™ utility software standard.

o

RESERRCH INC.

RAMpage! and SuperPak trademarks

of AST Research. Inc. Lotus and 1-2-3 T
registered trademarks and Symphony

trad-mark of Lotus Development 4}% —~a
Corp. Framework trademark of 1?;’/‘ 42
Ashion-Tate. IBM registered trade- l’%&'i
mark of International Business 1
Machines Corp.
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IT'S 2PM. OVER AT THE OFFICE
YOUR SYSGEN SYSTEM JUST WOKE UP
AND BACKED-UP YOUR PC HARD DISK.

HOW ABOUT THAT!

MORE OUTSTANDING STORAGE AND BACK-UP SYSTEMS FROM SYSGEN:

== o

Feature ©C- | Smart | Bisk | oo [ Pprice
2| e e toees | M€
Adisk/tape systemforas | ® o | 20M8 [WR"IWSZOQS
little as their disk alone | 40MB | 60MB** | Internal $2795
. | TONB | G0MB™* |internal $4995
The high-performance | ® I o | 70M8 | GOMB** | External $5995
disk/tape system for your
PCor XT |

1 —
More storage & 6 extra NA M | 218 NA 1 External $1995
10 slots ! |

3configuaionsfov mass | M| NA | 20MB| MA | $1195

storage expansion | 40MB | $1995
>« i | TOMB | $3995
CONTROLLER | XT compatible | N NA J NA NA  |internal $ 350 |
*Cassette **Cartridge

Trademarks: Sysgen, Smart image, Plus, Smart QIC-Fite, Flat-Pak, Disk VO-Sysgen, Inc.: Taligrass.
Tallgrass Technologies Corparation. Registered Trademarks: IBM, PC DOS~international Business
Machines Corporation, The Bernoulll Box—IOMEGA Corporation

47853 Warm Springs Bivd., Fremont, CA 94539 (415) 490-6770, Telex 4390843
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THE ONLY FAMILY OF AUTOMATIC
TAPE BACK-UP SYSTEMS AVAILABLE.

Sysgen,™alreadythetbestseller in IBM® tape back-up systems, just
got even better, Now Sysgen tape back-up works by itseff, automati-
cally! Setitonce, like a VCR. The Sysgen tape backs-up your hard
disk up to twice daily, seven daysa week, as programmed. If you're
away, your data’s protected. If you're using your system, it waits until
you're finished, then backs-up your data by selected files.
Automatic tape back-up is a Sysgen exclusive, and a hard disk

Sysgen gives you the QIC-24 standard too.

QIC-24 is the standard tape data format for interchangeabie tape.

A must. Sysgen is the feader.

A rugged and reliable system: An unbeatable
price/performance value.

can count on. Make sure you get Sysgen qual
ity. And Sysgen disk and tape products give you more for your dollar
Take this ad with you when you shop. We invite comparison

CadE s O Ll gk

Pe back-up fearyre

TOr Correctign
Compat
0 pPati

ble Control,er-

Make sure you 2ack up your data with the QIC-24 industry
standard and Sysgen smart innovations.

Sysgen systems are your smartest choice becausethey tet nothing
stand between ycu—and your work. A reliable Sysgehhard disk
keeps your data €n-line—no juggling disks or cartridges: And only
Sysgen backs-ug your-data autormatically.

Sysgen’s disk 2nd smart tape family is IBM standard compatible
for all current.versions of PC DOS? Whatever your storage and
back-up needs, Sysgen offers the
best solution.

Compare Tallg-ass™

Compare Bernoulli® = — B
. s

You'll buy Sysgen

For a Sysgen dealer - - g : -

—

—— ,l - o
near you, call
1-800-821-2151.
= SYSGEN
h T 6

T T |
Vo AR d':‘“




Introducing the Most Powerful
Business Software Ever!

FOR YOUR IBM ¢ APPLE ® MAC * TRS-80 * KAYPRO ® COMMODORE * MSDOS OR CP/M COMPUTER®*

OVER

100,000

= 7 Your
GENEDAL LEDGER?

VERSA
LEDGER

THOW T WO ... -

The*VERSABUSINESS™ Series

Each VERSABUSINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

VERSARECEIVABLES™ $99.95

VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and
monthly statement-generating system. It keeps track of all information relzted to who
owes you or your company money, and can provide automatic billing for past due ac-
counts. VERSARECEIVABLES™ prints all necessary statements, invoices, and summary
reports and can be linked with VERSALEDGER 1™ and VERSAINVENTORY™.

VERSAPAYABLES™ y

VERSAPAYABLES™ is designed to keep track of curreni and aged payables, keeping you
in touch with all information regarding how much money your company owes, and to
whom. VERSAPAYABLES™ maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports.
and more. With VERSAPAYABLES™, you can even let your computer automarically select
which vouchers are to be paid.

VERSAPAYROLL™ $99.95

VERSAPAYROLL™ 1s a powerful and sophisticated, but easy to use payroll system that
keeps track of all government required payroll information. Complete employee records
are maintained, and all necessary payroll calculations are performed automatically, with
totals displayed on screen for operator approval. A payroll can be run totally, automati-
cally, or the operator can intervene to prevent a check from being printed, or to alter
information on it. If desired, totals may be posted to the VERSALEDGER I system.

VERSAINVENTORY™ $99.95

VERSAINVENTORY™ is a complete inventory control system that gives you instant access
to data on any item. VERSAINVENTORY™ keeps track of all information related to what
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts
you when an item falls below a preset reorder point, and allows you to enter and print
invoices directly or tolink with the VERSARECEIVABLES™ system. VERSAINVENTORY™ prints
all needed inventory listings, reports of items below reorder point, inventary value re-
ports, period and year-to-date sales reports, price lists, inventory checklists, etc.

CARFUTROMNICS:

50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977

VERSALEDGER 1™ $149.95
VERSALEDGER II™ is a complete accounting system that grows as your business
grows. VERSALEDGER II'™ can be used as a simple personal checkbook register,
expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.
® VERSALEDGER {I™ gives you almost unlimited storage capacity
{300 to 10,000 entries per month, depending on the system),
® stores all check and general ledger information forever,
® prints tractor-feed checks,
¢ handles multiple checkbooks and general ledgers,
® prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, ete.

VERSALEDGER II'" comes with a professionally-written 160 page manual de-
signed for first-time users. The VERSALEDGER {I"™ manual will help you become
quickly familiar with VERSALEDGER I[™, using complete sample data files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!

Every VERSABUSINESS™ module is guarantee outperform all other competitive syste
and ction of their ¢

at a fr t. Iif you are not satisfied with any VERSA BUSINESS™ module. you
y m it withi for nc Any ABUSINESS™ module may be
purchased for $25 chase of that module
All CP/M-based Co s must be equipped with Microsoft BASIC
MBASIC or BASIC-80)
To Order:

Write or call Toll-free (800) 431-2818

(N.Y.S. residents call 914-425-1535)
* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO
* add $4 for C.O.D. or non-UPS areas * add proper postage elsewhere

;")
— B=
DEALER INQUIRIES WELCOME @

All prices and specifications subject to change / Delivery subject to avaability
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mechanical component (e.g.. a disk-drive
head assembly) works itself out of align-
ment, when a bad spot appears on a
magnetic recording surface (within its
rated lifetime). when a normally reliable
data-transmission link garbles a message
when oxide builds up on a mechanical
keyboard switch causing it to stop work-
ing. when a potentiometer (eg.. in a joy-
stick) wears out prematurely, when sup-
posedly nonvolatile (battery backed-up)
memories get shuffled. when metal or
plastic fatigue causes a part in tension to
fail (various printer components are prone
to this one), and even {remember this?)
when a card reader chews up a punched
card because of a frayed edge created by
prior passes through the reader

Some people will likely object to this list
on the basis that all these errors have
some cause external to the computer
itself. Some possibilities are: an error
made during manufacture, a cosmic ray
striking an integrated circuit. static elec-
tricity, or an oversight in the design

But. to be fair, realize that human errors
have their external causes as well. A pro-
grammer may be distracted by a phone
call and return to his terminal with his
thought pattern disturbed: he may then
unknowingly introduce a bug into the pro-
gram. A looming deadline may mean that
prerelease testing is cut short. Many other
examples (some would say “excuses’) can
be found.

Here | have been making the distinction
between machine-based error and human
error. Mr. Russell, however, simply refers
to “"computer errors!” Since most users
(understandably) view the computer as an

undifferentiated entity separate from |

themselves, it may be more appropriate
to draw the distinctlon between computer
error and user error.

It seems to me the computer did make
a mistake in printing the $6539.97 phone
bill. So what if the programmer pro-
grammed the fault into the software? The
fact that the computer error could have
been prevented by a programmer at some
point in the development of the system
does not change the fact that the com-
puter made the mistake.

Of course, a computer is only a tool. If
the operator or user enters wrong data or
gives faulty commands, the direct result
is his mistake (user error).

If someone makes a mistake while creat-
ing a program, the result is a faulty pro-
gram. or in a larger sense, a flawed com-
puter. When that program is later ex-
ecuted, any wrong answers from correct

(continued)

The most flexible

printer-sharing device
you can buy is from

Baylech

Inquiry 33

Introducing the new Mode! 528DB mwitiport controller. 't will
let eight users aulcmalicaily share cne printer, or in muliple
pnnter applications, #2t users code-select a specific prirter
or conlend for the ‘wst available printer. Flexible, user
selectable features mclude: the number of printers versus
the number of computers, printer select code, CTS/DTR or
XON-XOFF handshaking, operaling mode, form-feed made,
header-page message, disconnect time-out, and baud
rates. To set up, simply connect the multiport between
your computers and pninters. It inter‘aces easily with any,
RS-232C serial device. Mode! 528CB with 9 ports, $65€
Larger models also available

DATA COMMUNICATIONS PRODUKTTS

&00-523-2702
Highway 603, P.D. Bex 387, Bay Saint Louis, Mississippi 39520
Phone: 601-4€7-6231 Telex: 910-333-1618 (BAYTECH)
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user input can rightly be called computer
errors. [t is interesting to note that a pro-
gram could have several bugs (in that it
did not correctly meet the design objec-
tives) and never generate any errors
(where the conditions to trigger the errors
never occur in practice)

Why do we wish to ascribe to computers
the inability to err? If our child hits a

ready to blame him for it, not ourselves
for failing to ensure that "not hitting the
window" had a sufficiently high priority in
his “operating system!

In summary, my point is this: Computers
are prone to errors, just as humans are.
This is true regardless of whether you use
the narrow definition of a machine error
or the broader (and | feel fairer) concept

baseball through a window we are quite  of the computer system as a whole.

DISCOVER tHE LANGUA(
or ARTTFICIAL
INTELLIGENCE

PROLOG V

At last! A Prolog with enough muscle to handle
real-world applications for UNDER $100! Discover
why Japan has chosen Prolog as the vehicle for their
"Fith Generation Machine” project to design
intelligent computers.

CHOOSE FROM TWO GREAT VERSIONS:

PROLOG V-Plus| PROLOG V
$9Q95 $6995

O More Than 100 Predefined 0 70 Predefined Predicates
Predicates 0 Small Memory Model

0 Large Memory Model (to 640K) | o Integer Arithmetic

O Floating Point Arithmetic 0 122-Page User's Manual

0 150-Page User's Manual and and Tutonal
Tutorial plus Advanced
Programming Documentation

0 Co-Resident Program Editor

0 Calls to Co-Resident Programs

O Text and Graphic Screen
Manipulation

STANDARD FEATURES ON BOTH:

0 Clocksin & Mellish-Standard 0 Dynamic Memory Management
Edinburgh Syntax. (garbage collection)

O Extensive Interactive Debugging 0 Custom-Designed Binder
Facilities and Slipcase

THE CHOICE OF UNIVERSITIES

Generous university site licenses and an excellent teaching tutorial and
reference quide have made PROLOG V the choice of universities nationwide.
Call for details.

r---------_--1

UNBELIEVABLE UPGRADE POLICY
Tough decision? Buy PROLOG V and
upgrade to PRO! V-Plus within 60
days for only the difference in price
plus a handiing charge

NO RISK OFFER
Examine the documentafion
ot our risk for 30 days. lf
not fully satisfied, retumn
with disk still sealed for
tull refund.

%

ID PAYMENT ENCLOSED §$.

PROLOG V-Plus $99.95
CA residents add 6% sales tax PROLOG V 69.95 '

UPGRADE ONLY 40.00

0O CHARGE MY: 0O MasterCard O Visa  Beturn factory diskette and
I $30 plus $10 Handling I
Card No Exp. Date
SHIPPING:
' Signature $ 5.00U.S
7.50 Canada
Mr./Mrs /Ms. 1000 Sty l CHALCEDONY
awaii Afr
ol S emilullnome) 20.00 Overseas Air SG—I-WARE
IAddress COD Orders Not A ted
en3aliiecen I 5580 LA JOLLA BLVD.
City/ State/Zip 15 day check clearance SUITE néoa wp
LA JOLLA CA
[ & N N N K 5 N B N ¥§F B | 92037
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The difference, of course, is that a com-
puter generates fewer errors for a given
amount of work produced and the prob-
ability of any given error being made is
much less for a computer than it is for a
human.

TERRY J. DEVEAU
Bedford, Nova Scotia, Canada

AND NOW, ADWARE

In response to the letter by Mr. Tate
(‘Don't Sell Software, Sell Ad Space’
August, page 26} regarding the selling of
advertising space in entertainment soft-
ware: Wow! What a great idea. Adware
(that's my term for it} could resurrect the
failing home computer industry.

Let's face it. most home computers are
used for entertainment; however, the
general public is not usually willing to
spend $30 to $100 for a game. In general
| feel that this attitude applies to all types
of home entertainment. Look at how suc-
cessful television has become simply
because you don't have to pay for it to en-
joy it (unless you want cable or pay TV,
but even that is relatively inexpensive).
With Adware you would still have to in-
cur the cost of downloading from the tele-
phone. This same reason also accounts for
the to-date unsuccessful home videotex
systems.

Mr. Tate mentions the advantages of Ad-
ware but fails to mention the virtues of the
Freeware concept and what Adware could
bring to it. | personally do not agree with
the idea of selling copy-protected enter-
tainment software commercially. Com-
puters are very good at copying software,
and so this fact should be put to good use.
Freeware (the free distribution of software
by encouraging copying) offers the users
a better and more dynamic product. For ex-
ample, | have a Freeware product that |
continue to update as improvements and
additions are implemented. When a new
release is ready | simply make it available
on the Freeware market. You cannot do
this economically with a similar commer-
cial product without covering your ex-
penses by raising the retail price. With Ad-
ware you could make it a policy to release
a new version every few months to insure
a dynamic advertising medium.

At present the Freeware distribution net-
work is not firmly established, but if the
amount of Freeware and the demand for
it grew large enough | am sure that regular
channels would establish themselves
quickly so that everyone could have
almost immediate access to the updates.
Another benefit of this concept would be

(continued)



Princeton SR-12 and
Sigma Designs Color 400

“The Ultimate in Graphics
Resolution and Performance...

PC Products June 1985

SR-12 and Color 400. A brilliant com- fessional design applications, Color 400 is the
bination for super-high resolution answer to your graphic needs.

graphics and a crisp character display. Turn on SR-12 for the impressive
For a brighter, sharper results. The SR-12

display with your IBM
PC, XT, or AT, here's a
team that can’t be beat.
The SR-12 super-high
resolution RGB monitor
from Princeton Graphic
Systems and Color 400,
the advanced color
graphics adapter card
from Sigma Designs.

displays your Color 400 im-
age with unmatched clarity
and brilliant color. Because
the SR-12 combines a
.31mm dot pitch tube and a
non-glare screen with an
incredible 640 x 400 non-
inzerlaced resolution, you
get a flickerless image
that's as crisp and clean as

A Revolution in \ a personal computer can
Resolution. Begin by O e  Produce.
snapping the Color 400 into L - SR-12 See how impressive this state-

your PC. Without any soft- of- the-art image can be on your own
ware modification, text suddenly T PC system. Visit your local retailer
becomes readable. Graphics turn today and ask about this new color
sharper and cleaner. Jagged edges graphics team. Princeton Graphic
smooth out, and annoying flicker Systems’ SR-12 and Sigma Designs’
tades away. Color 400 Color 400. An unmatched, brilliant
automatically doubles combination.

the number of lines on
standard line software.
It allows true high

=~
: e AR S E
resolution display of Tt NIANING COMIMN AT T0N
M Lotus 1-2-3 and Symphony
' : charts, graphics from Dr. Halo,

CadPlan, Lumena 400, and
others. Also, create dazzling
business charts in 16 vibrant
colors with Paintbrush 400,
included with the card. Enjoy fully formed,
monochrome quality characters in text mode. For
word processing, spreadsheet, CAD/CAM, or pro-

Color 400

ElilNCETON'
ESIGNS SRAPHIC SYSTEMS

SIGMA DESIGNS, INC., 2023 O'Tooke Avenue, San Jose, CA 95131 Princeton Graphic Systems, 601 Ewing Street, Bldg. A, Princeton, N.J, 08540
(408) 9439480 Telex. 171240 (609) 683-1660, Telex 821402 PGS.PRIN, (800) 221-1490 Exi. 1204
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IBM PC, PC XT, and PC AT are registered trademarks of international Business Machines, inc
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to ensure the survival of the best games.
These will get the best advertisers, ensur-
ing thelr survival and offering you and me
the best quality entertainment from these
marvelous little machines.

So how about it? Is it time for another
revolution in the home computer game
market?

WESLEY STEINER

Vancouver, British Columbia, Canada

A HEATH TIMELINE

1 enjoyed your list of microcomputer mile-
stones in the tenth anniversary issue (see
"A Microcomputing Timeline” by Gregg
Williams and Mark Welch. September,
page 198). However, | must add my voice
to the probable hundreds of others who
will be pointing out that one pioneer in
the field was entirely ignored. Namely. the
Heath Company. Following is a list of a
number of events unique to the Heath
contribution to microcomputing:

August 1977: The H-8 was introduced.
8080 microprocessor. Octal front-panel
keypad. Bus-type architecture. The first

————

microcomputer kit that an average person
could expect to successfully build and use
Still in daily use and supported by several
third-party vendors,

August 1977: Benton Harbor BASIC. High-
level language and quasi-operating system
for H-8. Operated with the ultrareliable
Heath cassette interface (1200 bps, van-
ishingly small error rate).

October 1978: H-19 introduced. At the
time, the H-19 was one of the lowest-cost
intelligent terminals available. Used a Z80
microprocessor. All commercial CP/M soft-
ware eventually included H-19 control
codes in their installation protocols. Still
in daily use. For a time, the H-19 led the
market in terminal sales.

June 1979: The H-19 terminal was up-
graded with a Z80 computer card and
became the H-88. Still used the 1200-bps
cassette interface. Shortly after this, disk-
drive peripherals were offered for the H-8
and H-88 (which then became the H-89).
Benton Harbor BASIC was upgraded to
Extended Benton Harbor BASIC, which in-
cluded disk file functions and for a short
while was Heath's disk operating system.

(Microsoft BASIC was also a lan-
guageloperating system when first
introduced.)

October 1980: H-DOS was introduced.
Predated MS-DOS in the use of modular
device drivers for peripherals. This system
was proprietary and failed in competition
with CP/M. though many felt it to be a
superior operating system. It has its own
ZCPR-like add-ons and is supposed to be
available in version 3.0 “real soon now”
In daily use and supported by several
third-party vendors.

December 1982: The H-100 series intro-
duced. This model was marketed earlier
by Zenith Data Systems as the Z-100 series.
A dual-processor machine {one of the
first). it included an 8085 for handling 8-bit
CP/M programs and an 8088 for MS-DOS
and CP/M-86 capability. Included five
S-100 slots for expansion. One of the first
to conform to IEEE S-100 standards as
several Heath engineers were appointed
to the committee.

All of these products are (were) available
(continued)

Software & o 20 MB Hard
Formatted | Time to Time to Type of Type of Fast Image el et Disk/Tape n
) Reguirement Price
Capacity Backup Preformat Tape Media’ Controlier Backup s lon ik sald Expansion
per Tape 1 10 MB | Blank Tape | Price per Tape Required File by Fiie Unit B hik Chassis
Restore wih KO Siots
10 MB 10 MB 15 Min 20 Min Spool reet/ |1BM Floppy Yes $45/
Interdyne $13 Controller : Tt $550
aME 10MB | 15 Min 38 Min 3M DC1000/ |'BM Floppy No 135 watt $595/ /’
{rwin $22 Controller $728
Digital
QICc-02 Not Controlier -
20 MB Cassette || 20MB | 3MIn | neogeq CB:Z‘Z"B Included vas 130 Wat o $1795
QIC-02 ST 3M
Not Coniroller $873/
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A few smart reasons
to buy our smart modem:

Features Ven-Tel Hayes
1200 PLUS

1200 and 300 baud, auto-dial, auto-answer Yes Yes
Compatible with “AT” command set Yes Yes
Can be used with CROSSTALK-XVI or Smartcom Il software Yes Yes
Regulated DC power pack for cool, reliable operation Yes No
Eight indicator lights to display modem status Yes Yes
Speaker to monitor call progress Yes Yes
Attractive, compact aluminum case Yes Yes
Two built-in phone connectors Yes No
Compatible with The Source and Dow Jones News Retrieval Yes Yes
Unattended remote test capability Yes No
Phone cable included Yes Yes
Availability Now

Price $499 $599

The Ven-Tel 1200 PLUS offers high speed,
reliable telecommunications for your per-
sonal computer or terminal. Whether you
use information services or transfer data
from computer to computer, the Ven-Tel 1200
PLUS is the best product around. Available
at leading computer dealers and distribu-
tors nationwide.

Also from Ven-Tel: internal modems for the

IBM and HP-150 Personal Computers with
all of the features of the 1200 PLUS.

You choose. The Ven-Tel 1200 PLUS -
the smartest choice in modems.

Ven-Tel Inc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

@ Ven-Tel

Crosstalk is a trademark of Microstuf; Hayes and Smartcom |l are trademarks of Hayes Microcomputer Pioducts
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YOU CAN'T GET
A GOOD FEEL
FOR A
SOFTWARE
PACKRAGE
FROM AN AD.




If you're searching
through the ads in this
magazine for the
*right” software pack-
age, good luck.

Let's say you're looking for a
data base manager. You read a
dozen ads. Each one offers its
list of features. Each one talks
about the ideal combination of
power and ease of use. And
each one promises to “solve
your problems”, “answer your
needs"”, or both.

Don’t Believe Anybody

We could make the same claims
for DATAEASE. Even before
Release 2.5, tens of thousands
of users made DATAEASE the
corporate data base standard.
We could tell you that they
found DATAEASE to be an invalu-
able productivity tool because of
its fully relational capabilities, full
screen editor and unique combi-
nation of menus and com-
mands. But don’t believe us.

More than 100 reviewers from
major publications agree with
our productivity claims. Data
Decisions called DATAEASE “per-
haps the most effective blend of
ease-of-use and performance
available for PC users to date.”
But don’t believe the reviewers.

Application developers, MIS/DP/
IC managers, and all kinds of
other users from Fortune 1000
companies throughout the
country have reached strikingly
similar conclusions. A user at
General Instruments reports
that “those same factors that

Scandinavia

Inquiry 334

Switzerland, France
West Soft A/S, Alesund, Norway; (47) 71-41141  Softsource, S&A 1222 Vesenaz, Switzeriand; 022-3518-55 Sapphre

make DATAEASE preferable for
non-programmers — ease of
use and speed of development
— make it the program of
choice for many technical types,
too.” But don’t even believe
other users.

Nobody knows what you know.
Even if all these people are
absolutely right about
DATAEASE, does that mean it's
the right product for you?

The best way to know if
DATAEASE fits your needs is to
get your hands on our free sam-
ple diskette. Fifteen minutes
with the sample will give you a
feel for our best DATAEASE yet
— Release 2.5. It has features
that appeal to all users; from
developers to data entry people:
A complete procedural lan-
guage; quick reports at the
press of a button; a direct inter-
face to Lotus 1-2-3; the ability to
move rapidly from file to file on a
common piece of data; and
built-in scientific, mathematical,
financial, date, time, and string
functions.

Productivity takes more

than a good product.

It takes a good company, too.
Buying a software package is
the beginning of a relationship.
Technical support, product
upgrades, special corporate and
dealer programs and informa-
tional seminars should all be
part of this relationship. If the
only thing you get is a product,
forget about productivity. At
Software Solutions, you find
more than a product. You find
software solutions.

©1985 Software Solutions, Inc.
Tracemarks are of their respective companies.

United Ki

Find out for yourself.

The advances in DATAEASE's
Release 2.5, and the support
behind it, offer you practical
advantages that leave all the
other data base managers far,
far behind — including R:Base
5000™ and dBase HI™. But
don‘t believe us. Call or write for
information and your free sam-
ple diskette today.

P 4

Software Solutions, Inc.

CALL OR WRITE FOR YOUR FREE
SAMPLE DISKETTE.

Send information and a free DATAEASE
sample diskette for my PC (check one):

[(Jem [ wane [ oec [

Include materials relating to:

D Corporate Client l:] Retailer
D MIS/DPAC Professional l:] VAD

D Other

HName:

Title: Phone:

Company

Street:

City: State: 2ip:

Mail to: BYT 12/8S
Software Solutions, Inc.,
12 Cambridge Drive,

Trumbull, CT 06611 Telex: 703972

Don't like samples? Then just call us. We'd
be happy to taik about your information
management needs and advise you.

800-243-5125

West Germany, Austria

tems, Essex 01-554.0582 M&T Software Verlag, Munich; 089-4613-0
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OUR PLUG-IN CARD
GIVES YOU PLUG-IN
GONTROL.

PC{0) 488 allows your IBM
PC/XTIAT or compatible
to control IEEE-488
instruments.

With PCQ0 488, you can:

0O Plug-into BASIC, C,
FORTRAN, or Turbo
Pascal™

O Emulate hp controllers,

O Use Tek Standard Codes
and Formats,

O Run IBM’s IEEE-488 software, and much more.

Just $395 for the complete hardware and software interface.

Capital Equipment Corporation
10Evergreen Avenue
Burlington, MA 01803

Turbo Pascal is atrademark of Borland International

EE/EPROM
Programmer

FOR YOUR

IBM P.C.

$395.00

PLUS POSTAGE
& HANDLING

With Shooter
You Aim Low
in Price and High
in Quality!

RS-232 Port. Works with

any computer or terminal.
Stand-Alone. Copies & verifies.
128K RAM Bufter.
Upload / Downlead in Intel or
Motorola Hex format.

90 Day Warranty.

UV Erasers from $49.95.

Liojof1 [clall

1-800-EE1-PROM (331-7766)
FLA. (305) 974-0967 » TELEX: 383142 LOGICALTX
1321E N.W, 65th PLACE, FT. LAUDERDALE, FL 33309
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both as kits and preassembled units. The
Heath Company is now a unit of the Zenith
Corporation and its assembled computer
products are sold under the Zenith Data
Systems name.

Heath also pioneered in the larger sys-
tem arena when it introduced the H-!1,
which was a Digital Equipment Corpora-
tion minicomputer in kit form. It was too
expensive to compete in the personal
computer market: nonetheless, it was of-
fered and supported for several years.
Software was never readily available to the
average person.

Heath and Zenith computer owners are
supported by a large network of third-
party vendors of software and peripherals.
At least two commercial newsletters and
one commercial magazine are dedicated
to the brand. There is also the inimitable
Heath Users' Group with about 25,000
members worldwide. Its monthly journal,
REMark, and software library are, in my
opinion, unmatched. You may also find the
very active HUG-SIG on CompuServe of
interest. (One has to be a HUG member
to log on the SIG.) Numerous local groups
such as our Tallahassee Heath Users
Group (Tally-HUG) are available.

To sum up. the Heath computer user
community has been a cornerstone of the
personal computer movement from early
on and deserved a prominent listing in a
compilation of historical microcomputer
events.

WELBREY A. HILL
Tallahassee, FL

DECLARATIVE FEEDBACK

The August issue had as its theme declara-
tive languages, hailed as the next step for-
ward for programming. One of the most
prominent of the languages featured was
Hope, two articles and a column being
devoted at least in part to it {see “Program
Transformation™ by John Darlington on
page 20l. "A Hope Tutorial” by Roger
Bailey on page 235. and "BYTE UK.
Declarative Update” by Dick Pountain on
page 341). There is a point | wish to make
about the way source code is presented
to the programmer in Hope, and maybe
some other languages.

The use of symbols instead of plain
English used to be a thing of the past, an
evil caused by a lack of memory and pro-
cessing power. Now that there is not as
much of a limitation in processing power,
there is no excuse for these symbols be-
ing used any more than for a modern in-
terpreter giving error numbers instead of
proper messages.

(continued)



PC Paintbrush.
ecause life is oo short for
monochrome pie charts.

Fun
is the best thing
o have.

With PC Paintbrush, you can add color, fiair,
dimension and creativity to a chart, a pre-
sentation, or an otherwise dull day. From
charts and graphs fo serious computer art,
our newest generation 3.0 PC Paintbrush
will cheer you on with features no other
graphics package can match.

Best of all, it's easy to use. You don't have
to leam up fo sixty commands, like you do
with some products. If you can understand
icons as simple as scissors, paintbrush,
spray can and paint roller, you're ready to
start using PC Paintbrush.

The pen is mightier
than the keyboard.

None of history’s great arfists drew with a
keyboard, and you shouldn’t have fo either.
So PC Paintbrush is now available with a
cordless PenMouse, fo give you complete
freedom of expression. Of course, it also
supports regular mice, joysticks, graphics
tablets, and is compatible with most
graphics cards.

PC Paintbrush also has a beautiful way
with words. The text icon lets you write in
any of eleven fonts, in nine sizes, with italics,
outline, shadow and boldface variations.

What's more, with the new 3.0 PC
Paintbrush, you can draw rounded boxes,
rubber band curves and circles, and edit
pictures many times larger than the screen.

Are we making fun
of 1-2-3°? Why not?

For Lotus™ users, PC Paintbrush’s new PIC
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interpreter loads 1-2-3™ and Symphony™
charts and graphs at your equipment’s
best resolution, from an IBM EGA™ (640
X 350 X 16 colors) to a Number Nine
Revolution™ (512 X 512 X 256 colors).

With our FRIEZE™ frame grabber you
can pull graphics created by any program
right off the screen into PC Paintbrush. So
you can take your Paintbrush and paliette
anywhere, improving the looks of things
as you go. And having a lot of fun on the
way. Inaddition, our optional presentation
package, PC PRESENTATION, allows you fo
program your graphics info a first class
presentation with fades, zooms, quick
cuftsand animation.

\ I‘fl ; .'; )

PC Paintbrush supports 19video graphics
cards and 30 printers and plotters.
For more information on PC Paintbrush,
call or write us at the address below, or ask
your computer dealer for
a demonstration.

A1 O A

/-SOFT

PC Paintbrush

Corporate Headquarfers:

ZSoft Corporation, 1950 Spectrum Circle, Suite A 495, Marietta, GA 30067, 404/980-1950

West Coast Sales Office:

160 Sir Francis Drake Bivd., San Anselmo, CA 94960, 415/456-0955

PC Pointbrush ks a frademark of ZSott Corporation, Lotus, 1-2- 3, and Symphony are regtstered trademarks of Lotus Development Corporation
1BM and Enhance Graphics Adapter are registerad trodemarks of Infernational Business Mochines, Corp. Number Nine Ravolution is @ trodemark of Number Nine Computer Corp.
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Hope appears to be offering the path
back to using these symbols for their own
sake. [n Mr. Bailey's article we come across
the phrase “should be read as’ many
times. In each case we are told that some
symbols should be read as a certain
phrase of English. Why can the interpreter
not display the English. allowing us to read
it directly? Surely the computer could ac-
cept the English instead of the symbols

when source code is input? [ will concede
that it may be harder for the interpreter
to parse the English. and it takes longer
to input, but the interpreter could com-
promise and accept the symbols in input
while expanding them in listings to the full
English. This is similar to some BASIC ir-
terpreters that allow the PRINT statement
to be input as ? and then expand it to its
full form in listings. Bearing in mind the

Reference Technology brings the
library of the future to you now—a
plug-and-play DataDrive™ Series 500
for your IBM PC™ or compatible*

for only $1,595.

The Software Library DataPlate™
is included free —8800 PC software
programs: business/financial, DBMS,
word-processors, spreadsheets

and games.

Grolier’s Electronic Encyclopedia,
with Activenture's software to search
instantly to any word or phrase, is also
available now ($199).

The Reference DataPlate, including
Roget’s Thesaurus, a dictionary and

a national phone directory, will be
available soon.

The Audio Option lets you connect
the DataDrive to your stereo system,
creating the ultimate programmable
compact disc player ($149).

*Minimum configuration 256K RAM. | floppy drive.

DataDrive and DaiaPlate are trademarks of Reference
Technology Inc. IBM PC is a trademark of IBM.

'p’ct Disc.

: hlit ypu perfect sound.

: ny fact

ard of Reference.
CD-ROM puts
capacity, without
pur study or
information
d Ziff-Davis
databases

Vast-volume information.
We focus it for you.

V&)
N/ Reference Tecunology Inc.

1832 North 55th Street
Boulder, Colorado 80301
To Order Call: 1-800-225-2749
In Colorado:  1-800-826-7873

VISA and MasterCard orders welcome.
3 week delivery. 90 day warranty.
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fact that the version of Hope used by Dick
Pountain in his BYTE UK. column re-
arranged the order of the source when it
was displayed and put function declara-
tions in a separate order from their equa-
tions when the workspace was saved, it
seems apparent that the extra processing
required to expand the symbols to English
1s minimal

Let us hope (') that this use of symbols

_ does not drag us back to unfriendly and

difficult-to-read source listings.
ANDREW MENADUE
Hayle, Cornwall, England

Having just finished reading the August
BYTE. with particular attention to the
theme section devoted to declarative pro-
gramming languages. | want first to ex-
press my appreciation to the editors for
the quality of the articles presented. Susan
Eisenbach and Chris Sadler's "Declarative
Languages: An Overview" (page 181) was
of particular interest to me and serves ad-
mirably to provide perspective on the
background of the subject, particularly for
one who has no ax to grind for any pro-

| gramming language in particular.

. telligence alone.

Even the inevitable redundancies
amongst the several articles in reciting the
advantages of precise problem formula-
tion, facilitation of parallel processing. and
reduction of programming effort may final-
ly help to persuade even the more con-
servative members of the profession
Others have noted many times the com-
mon reluctance of programmers to aban-
don the comfort of whatever language
they learned first. Witness FORTRAN!

The notion of using atomic routines
coded in machine-efficient modules and
organized through problem definition by
task lists in functional form is clearly not
new. | have just reread a speech of my
own, given in the spring of 1961 as one
of a series held in connection with MIT's
Centennial Year. The speech was entitled
A New Concept in Programming” and ap-
pears in the book Management and the Com-
puter of the Future edited by Martin
Greenberger (The MIT Press and John
Wiley & Sons, 1962). Granted that the tech-
nology has advanced far beyond what
most might then have anticipated. | still
feel that the ideas could have been ap-
plied more generally and quite profitably,
even then. Perhaps the profession may
soon recognize that such notions can
apply far more widely than to artificial in-

GEORGE W. BROWN
Irvine, CA
{continued on page 424)



& Inside Apple

Vol.2, No.1 |

o ahead, accuse us of
sensationalism.

Over the next four pages,
we'e going to bare our specs and
divulge all the nitty gritty details
about the latest developments to
come out of Apple Computer.

Starting with our new Apple®
ColorMonitor [le and Color-
Monitor Ilc.

In all modesty, we think these
are the best color monitors
you can buy at any price for your
Apple 11, II4; Ile or Ilc personal
computer.

Both have composite color, 13-

inch screens that let you produce

a dazzling array of multi-hued

graphics. Without going to the ex-

pense of adding an RGB interface

card or external adaptor.

Simply plug the monitor

directly into the video output jack

on the back

T F M

D BUDGET

Heres the inside story on

“all the colorful things

that

“have happened at Apple

| of your Apple, and youlre ready

to start computing in living color.
| Which is terrific for games
and graphics oriented programs
| like Apple Logo I, Instant Pascal™
and Dazzle Draw.

But not quite so terrific for

| text programs. As anyone whos
ever gone blurry-eyed from trying
to read words on a color CRT will
| readily attest.

Not to worry.

Weve designed both Color-
Monitors to automatically go
from color to a high resolution,
80-column monochromatic mode

anytime you use text scftware.

AN T TAST T
g U
Brcra Dacre mag

As you can see, weve also
styled each ColorMonitor to fit in
with our family looks. The Color-
Monitor IIc is pure white, and has
an optional rigid stand. While the
ColorMonitor Lle is designed to rest

ﬁ%
‘.‘
The ColorMonitor Hc on a lle

on top of your Apple [le, and comes
in our favorite shade of beige.

And thanks to some particu-
larly bright Apple engineers, our
ColorMonitors are compatible with
virtually all existing Apple Il
software.

Well, there you have it. The
scoop on one of the most colorful
events in Apple hnstory But as you
might expect, it's certainly not the
whole story.

If you turn the page, youll see
that the saga continues.



The truth about
our new color printer
in black and white

In case you havent heard,
Apple has a whole new cast of
characters.

Our ImageWriter™ II printer.

Like its predecessor, the
original Apple ImageWriter,
our ImageWriter II is one of the
most dependable dot matrix
printers very little money can

buy. And its compatible with
every Apple personal computer.

But thats where the
similarities end.

The ImageWriter II prints
faster and clearer than the
original ImageWriter.

It cruises through drafts at
a blazing 250 characters per
second. Produces sharp graphics.
Creates near letter-quality text. And
lets you print in six vivid colors.

5 SR Simply change
the black rib-
bon to the con-

: , tinuous cloth,

ImageWriter I .

32K Memory Oplion. mUl t1 'CO]OI'
ribbon, and you're ready to churn
out reams of yellow, red, blue,
orange, green and purple output.

You can print pictures and
greeting cards with software like
Stickybear Printer. Design your own

-
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color drawings with Blazing Paddles
and Dazzle Draw, And whip out col-
or business graphics using Super-
Calc 3A, pfs: GRAPH or Mouse Calc.

As you would expect, you can
vary the pitch and spacing on the
ImageWriter I. And print in stan-
dard or half height.

But as you would probably
never expect, the ImageWriter 11 is
also expandable.

By adding the ImageWriter 1
32K Memory Option print buffer,

BOOK REPO!

You can continue to compute
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while the printer continues to print.

Attach the ImageWriter II
SheetFeeder, and you can automat-
ically load single sheets of paper
into the printer.

And by having your authorized
Apple dealer install our AppleTalk™
Option, the ImageWriter II can
even be shared by several different
Macintosh™ workstations.

Which means, for businesses,
it can vastly improve the looks of
one very important piece of paper:

Your budget sheet.

II' Sales
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Stop flippin
bet\?vee%pﬂo%pies.

We call it the“floppy disk
shuffle”

Having to boot and re-boot
floppy disks every time you want
to go from one application to
another.

Well, the end of your shuffling
is in sight.

Catalyst 3.0 with desktop icons.

Quark, Inc.,will soon be ship-
ping a unique new program
called Catalyst™30 thats designed
to be used with Apple I computers
equipped with mass storage.

Catalyst 30 lets you install
multiple programs on a single
storage device. Macintosh-type
desktop icons show you whats
loaded on the program. To select
the item you want, simply use an
optional mouse or keyboard to
open the file.

Look for Catalyst 3.0 to show
up on dealer shelves soon.

Then you'll finally be able to
boot all those floppies for good.

Aplug for our
new modem.

With the introduction of our
new Apple Personal Modem, weve
solved one of the biggest problems
known to modems:

Where to hide them.

The Apple Personal Modem
plugs directly into a standard A/C
wall outlet. So unless your com-
puter room is decorated with paisley
wallpaper, itll blend right into the

immediate surroundings.

Of course, aesthetics aside, its
also one darn good modem.

The Apple Personal Modem
offers 300/1200 baud operation.
Has the latest VLSI technology.
Features automatic dial, re-dial
and answer capabilities. Uses
the industry standard Hayes AT
Command Set. Plus it5 totally
compatible with current Apple
communications software.

And even though we designed
the Apple Personal Modem to be
out of sight, theres one part of it
that's definitely not:

The price.

We've increased
ourdrive.

Our capacity for work just got
bigger.

The new Apple UniDisk™ 35
external drive uses 3£" dual-sided
microdisks to add a humongous
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800 kilobyte capacity to your
Apple IL, I+ Ile or Iic. Which is
more than five times the amount
of storage available from a stan-
dard S%" drive.

The UniDisk 35 is also faster |
than 5%" drives. So youlll spend
less time listening to that all-too-
familiar whirring sound.

You can even ‘daisy chain’ a
second UniDisk 35 off the first one.
In case youre planning to write
the next great American epic or
something.

As you may not know, disk
drives are the most vulnerable
components of any computer sys- |
tem. So it$ nice to know that |
no other disk drive is closer to fail-
safe than our UniDisk 35.

Because no other company
has our dedication to quality.

Our concern for reliability.

Or our drive.

Coming Soon: |
The biggest Apple |
[lemmemory |

The Apple II Memory Expan-
sion Card should be on dealer
shelves soon.

Before long, you'll be able to |
instantly and easily add another
256K, 512K, 768K or full megabyte
of RAM to your Apple If, I+ or
Ile. Making it one of the most |
powerful personal computers in |
its class. Or business. Or home.



Once upon a time, most
people had to dwindle their check-
ing accounts down to the right
side of the decimal point in order
to buy an Apple.

Or stretch their charge cards
to the place where they didnt
have a choice but to leave home
without them.

Then, mercifully, our finance
department invented the Apple
Credit Card.

le Computer, InC.

With an Apple Credit Card, you
may qualify for up to $2.500 of
instant credit to spend on the Apple
computer or peripherals of your
choice.

And, from now until December
3lst, 1985, well generously waive
the 10% down payment.

Which means the only thing
youll have to come up with
are the small monthly payments.

Getting your Apple Credit Card
is almost as easy as breathing. All
you need is another major credit
card. And a valid LD
Which means, that very same

* By major; we mean MasterCard, VISA American Express, Diner's Club and Carte Blanche. Certain restrictions may %) © 1985 Apple Compuder, Inc. Apple ard the Apple logo
trademaris of Apple Computer, Inc. ProDOS, DuoDisk, UniDisk. ImageWiter and AppleTalk are trademarks of
is a trademark of Mcintash Laboratory, Inc. and is being used with its

Draw is a trademark of Broderbund, Inc.
Corporation. PFS is a registered trademark of

Snow white and dwarf
monthly payments,

day, you'll be able to take your new
Apple home.
Where youll both live happily
ever after.

Group therapy for
Apple users.

Have you ever felt like you
needed help—serious help—with
your Apple, but didnt know where

to turn?
Then we sug-
gest you join an
Apple Users Group.
From Kenne-
bunkport to
Kaanapali, Apple
Users Groups are
springing up by
the dozen.
They meet to
discuss ProDOS™
Pascal and WPL. Exchange public
domain software. Demonstrate new
products. Listen to guest speakers.

And provide the kind of moral

support that comes in handy after

“Range error”has popped up on

your DOS 3.3 screen for the 42nd
consecutive time.

Many groups publish regular
newsletters and magazines. And
operate bulletin boards that let you
get the information you want from
the comfort of your own modem.

But the most important thing
to know about Apple Users Groups,
is that theyre not just for hackers.
In fact, most members have only
novice or intermediate computing
skills. Which is why they join in

. In Canada, call (800) 268- 77/;6 or ( 00) 2

; Inc. AppleCare is a service mark o A/)ple Com
permission. Calahst isa lmdmu% Quark M:;zpor a(£r
Stickybear is a trademark of Optinium Resource, Inc. Blazing Paddles is a
ware PublLvlnng Corporation. Mouse Calc is @ trademark

For an authorized Apple dealer near you, call (/.;00) 538- 96

ated. [nstant Pascal is a tr

the first place.

To get in touch with the Apple
Users Group in your area, check with
your local authorized Apple dealer.

With over 400 Apple Users
Groups already in existence
throughout the U.S. and Canada,
chances are the help you need is
right around the corner.

Your computer should
join a health club.

Computers—even Apples—
can sometimes be temperamental
little devils.

And if something goes wrong
with yours after the 90-day limited
warranty expires, youre the one
wholl be out of shape.

Unless you get AppleCare™

AppleCareis our extended serv-
ice contract that covers the cost of
parts and labor for up to three years.
And the annual fee is
usually about half the
cost of a single repair.

You can buy
AppleCarefromyour
participating author-
ized Apple dealer.

And the contract will
be honored at more
than 2,400 Apple
dealers across the
country.

So even if you decxde to move
to some out-of-the-way place like
Keokuk, your AppleCare coverage
will go along with you.

Although we cant guarantee
your family will.

- Introgy;
'I'hmllhngm pan
for your Apple

Inc Macintosh
nark of Think Technologies. Dazzle

demark of Baudville, Inc_SuperCalc'ss a trademark of Sorcim

tslerad frademark of Hayes Microcomputer Products, Inc.
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FIXES AND UPDATES

NEC Patches Compatibility Gap

NEC Information Systems now offers an
alternative to Herbert Stein's patch
described in his “IBM Compatibility for
the NEC APC III"” {see the September
BYTE. page 171). The SLE adapter board.
priced at $150. and the accompanying

software provide almost total compatibili-
ty without affecting the operation of stan-
dard APC software, NEC said. For more
information, contact NEC Information
Systems at 1414 Massachusetts Ave., Box-
borough, MA 01719.

Mr. Slaughter Is Not Depressed

Don Slaughter of Seattle wrote to advise
us of an improvement to the Macintosh,
the Mini-Finder (see October. page 392).
Our published version of the letter said
he was “depressed” by the upgrade.

Quicksort Corrected

The truth is, Mr. Slaughter was not
depressed but impressed. We apologize to
Mr. Slaughter. and we hope our error did
not leave him depressed. We are certain
it didn't leave him impressed

There is an error in the Quicksort algo-
rithm as it appears on page 108 of the
September BYTE (see "An Analysis of
Sorts” by Jonathan Amsterdam. page 105).
If the first element is chosen as the pivot.

as the text suggests, the algorithm will not
work. The solution is to swap the pivot
with the last element of the array before
partitioning. The corrected algorithm is
shown In listing 1.

Quicksort.
Input: an array A, with items from 1 to n
Output: the same array, sorted
begin
choose a pivot,

the array;
partition in the list so that all
tems < — pivot are < = |,
Quicksort A from 1 to i-1;
Quicksort A from ito n
end.

Listing |: The corrected Quicksort algorithm.

swap the pivot with the last element in

Public-Domain Powerhouses, Please

BYTE is planning a theme issue on public-
domain powerhouses. If you have, or are
working on, a worthy application or utili-
ty that you are willing to place in the

public domain. please contact jon Ed-
wards at BYTE. POB 372. Hancock. NH
03449, (603) 924-9281. He needs to hear
from you before the end of January.
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Every major communications
breakthrough has its infancy. Computer
conferencing’s first buzz started with
randomly networked bulletin boards,
experimental CB's and then e-mail. Of
course, Federal projects gave conferancing
real legitimacy. But at a prohibitive drice.

Now comes the giant step. eForum. It
shoots computer conferencing right off the
evolutionary chart by bringing long-awaited
sophistication that business needed o truly
put computer conferencing to work.

In a nutshell, eForum creates electronic
*meetings” which allow groups of people, not
just two or three, to communicate and *“'‘chat”
on a myriad of subjects. Without worrying
about time or geographic zones.

Since eForum maintains all the meetings in
one place. each person simply “atterds™ the
meeting at the most accessible time. And
eForum not only keeps track of what can
literally be hundreds of meetings, allowing
only those authorized to “attend,” but
the easy-to-follow structure keeps the
“attendee™ from getting lost or reading
unnecessary material.

Then eForum automatically organizes,
indexes and files and gives each person an
individualized view of what's new in the
meeting and a complete written record of
each meeting. Even sending totally private

lectronic Meeting System

Until eForum- -

bulletin boards, e-mail

and computer conferencing
were just a lot of static.

messages is easy with eMemo, the enhanced
electronic mail facility.

That’s revslutionary. Yet eForum goes
further by lesting each organization set up
eForum the way that’s most efficient for
it. By usinginternal host computers. Or
by accessing zForum through a national
communicatons network like General
Electric Infermation Service.

And, if that’s not breakthrough enough,
eForum is evzn designed to let each person
use a personal computer and the most
popular softw.are around — Lotus 1-2-3™,
WordStar™. MultiMate™, Display Write™
and more—s3» “‘electronic handouts” can
be brought taeach meeting.

Too. if youhave need to do document
development with a team of people,
docuForum is our document editing
and transfer software which uses the
conferencing capabilities of eForum to
let team memr bers comment and propose
changes to a Zocument.

So. don’t ket the newest explosion in
computer cor ferencing catch you asleep at
the keyboard Call our 800 number and get
“on the meeting” now. And soon, just like
when the micochip changed the world’s idea
about computers, you'll wonder how you ever
got along without eForum.

Call 800-638-4832 to find out how you can get ar immediate on-line eForum
demonstration! In Michigan, call 313-994-4030. In Canada, call 604-682-6265.

!

A %V - —

&= .} = - =— Network Technologies International, Inc.
.-—=-~*, —— —— T Arbor Auium Building

4 3 5 West Huron

Ann Arbor. Michigan 48103
Inquiry 265

“eborum i< trademark of Network Technologies Intermational. Inc. ™ batus and 123 arc tnadeinarks of Lotas Dewshopient Corp. ™ Display Wene and MultiMute ane tradeinarks of

Internationa) Business Machines Cuory

" WordStar is o tradeiiak of \liceoPrno Inicmational: inc
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Adyvanced Digital’s PC-Slave is the solution to your
multi-user or localarea network problems.
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PowRe Just plug Advanced
o= Digital’s PC-Slave board
I - i into your PC expansion T
i . slot, a connecting cable, a ' ®
low-cost dumb terminal or a
PC look-alike terminal and
you’re in business. As many as 31
low-cost workstations may be added - e
to your IBM-PC, AT/ XT, and the com-
patibles. Share a common data base
without loss of speed or efficiency since . X i
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 locking and*print spooling.
| Advanced Digital's slave concept provides the best .
multi-user PC system available today! For the focation ’
of the dealer nearest you contact:

T L
Advanced Digital Corporation ‘ Advanced Digital U.K.oLtd.
5432 Production Drive Al 27 Princes Street, Hanover Square
Huntington Beach, CA 92649 % & London W1IR8NQ-United Kingdom
(714) 891-4004 (800) 251-1801 {01) 409-0077 (01) 409-3351 &
Telex 183210 ADVANCED HTBH ’

TLX 265840 FINEST

Regional Distributors: in California, Western Micro (800) 338-1600 / Micro Computar Distributors (714) 895-6301 / Thomas Data Systems, Inc. (213) 214-4€61
L in Ontario, Canada, B&L {416) 299-7660; In Australia, Archives Computers (03) 699-8377; in New York, Quinn Data (914) 939-0002



W-HATS NEW

Turbo Lightning Provides Fast Access

y itself, Turbo Lightning

from Borland Interna-
tional is a flexible spelling
checker/thesaurus program
for the 1BM Personal Com-
puter and compatibles.
However, as the first ele-
ment of the Turbo Lightning
Library, the program repre-
sents a gateway to a wide
range of future applications.
Its word-oriented search
mechanisms could be used
as the nucleus for a variety
of sophisticated data-
retrieval systems.

BASIC OPERATION
The initial release of Turbo
Lightning is a memory-
resident program that
checks and corrects spelling
as you type. It monitors
your keystrokes and com-
pares each word to those in
a RAM-based dictionary.
(When you install the pro-
gram, you can choose one
of several word lists, ranging
from approximately 10.000
to 130.000 words. The size
of the dictionary determines
the amount of memory the
program occupies. In the
minimum configuration. Tur-
bo Lightning consumes 78K
bytes; the maximum is 236K
bytes.) If the program can't
find a match for what you
have entered, it beeps. You
can continue writing, or you
can request a listing of alter-
nate spellings. Using a
sound-alike algorithm, Turbo
Lightning builds a list of
possibilities, which it
presents in a window. You
can scroll through the list
and select a replacement.
Executing the commands
of the application program
you're using, Turbo Lightning
moves back to the begin-

ning of the incorrect word,
deletes the word. and makes
the substitution. Even if you
have chosen one of the
smaller word lists, Turbo
Lightning lets you go to the
disk and search the largest
dictionary. A “full-screen
check” command highlights
all unknown words on the
screen; as Turbo Lightning
can correct only words
stored in an 80-character
keyboard buffer, the check
is a simple way to remind
yourself of uncorrected
words.

You can also ask to con-
sult the thesaurus, Starting
with either your original
word or any of the alternate
spellings, Turbo Lightning
can derive a list of words
with similar meanings The
replacement routine is the
same as the one already
described.

Turbo Lightning comes
with [l preset “environ-
ments” that allow you to
use it while working with
any of five popular word
processors (WordStar,
pfs:Write, MultiMate, Word,
and Displaywriter). Lotus
1-2-3, BASICA, Turbo Pascal.
SideKick. DOS, and modem
communications (straight
ASCIl). You can customize
and rename any of the en-
vironments to match your
primary software.

The program is operated
with pop-up menus (similar
to those used by Borland's
SuperKey utility) and with
single-keystroke “hot" keys.

THE DICTIONARY
A Turbo Lightning dictionary
is compressed using several

techniques. First, a
character-frequency analysis
identifies frequent letter
combinations in the entire
word list. The combinations
are reduced to bit patterns.
Next. allowable suffixes and
groups of suffixes are
assigned bit codes. Finally.
because the words in the
dictionary are stored in
alphabetical order, a word
can be abbreviated to a
record of the changes from
the previous word.

Searches through the dic-
tionary are speeded by in-
dexing. The program uses
the first letter of a word to
isolate a region of the word
list, then it uses the second
letter, and so on. Only a few
full words are actually
scanned during a search. In-
dices can be nested. so
disk-based dictionaries can
be much larger than resi-
dent ones with little loss of
speed.

THE IMPLICATIONS

By combining data compres-
sion with multilayered index-
ing. the Turbo Lightning
system can be used to pro-
vide quick access to any
data organized in dictionary-
like fashion. in the same
way that the word list can
be used as a key to the
thesaurus, it could be used
as the key to an encyclo-
pedia or database. Going
one step further. if the initial
dictionary were replaced
with a list of proper rames,
for example. a link could be
made to addresses or
phone numbers or employ-
ment records. The full-
screen-check feature would

provide cross-referencing
capability.

Because the Turbo Light-
ning program generates a
unique “word number” for
every word in the dictionary.
it could be used to develop
on-the-fly data compression
for communications. The
sound-alike techniques
coupled with the thesaurus
could serve as the basis for
an Al-like approximate
query language.

THE FUTURE

The Turbo Lightning Library
will be a collection of inter-
related products capitalizing
on this potential. Borland
plans to release a package
of word games based on
Turbo Lightning. including
source code in Turbo Pascal.
early in 1986. The source
code will illustrate tech-
niques for interfacing exter-
nal programs to the Turbo
Lightning engine. Also in the
first quarter of 1986,
Borland will begin
publishing reference works
that utilize the engine for
access. By the third quarter.
Borland hopes to market
compression/indexing
utilities that allow you to
convert your own data into
Turbo Lightning format. The
company is also open to
licensing the technology to
other software firms,

Turbo Lightning comes
with an installation program.
several Random House dic-
tionaries, and the Random
House Pocket Thesaurus. It
costs $99.95. Prices for
future products have not
been determined. Contact
Borland International Inc..
4585 Scotts Valley Dr..
Scotts Valley, CA 95066,
(408) 438-8400.

Inquiry 600.
(continued)

Inquiry 9 for End-Users.
«—Inquiry 10 for DEALERS ONLY.
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WHAT'S NEW

ATET's 80286-based
System Merges UNIX
with MS-DOS

TET Information

Systems has released a
version of the PC 6300. its
IBM PC-compatible desktop
computer. The new system,
called the PC 6300 Plus. fea-
tures a 6-MHz 80286 pro-
cessor with no wait states:;
it's said to run approximate-
ly 25 percent faster than the
IBM PC AT ATET said its
new machine runs all soft-
ware for the IBM PC or AT,
including Microsoft’s Flight
Simulator.

The distinguishing feature
of the PC 6300 Plus, how-
ever, will be its implementa-
tion of the UNIX operating
system. In the first quarter
of 1986, AT&T will release a
full version of UNIX System
V for the machine. This im-
plementation is said to in-
clude advanced versions of
many of the same easy-to-
use features of AT&T's UNIX
PC. In addition, because of
a hardware unit called OS
Merge. this edition of UNIX
can run all MS-DOS applica-
tions as ane of several con-
current UNIX tasks. ATET
claims that OS Merge allows
MS-DOS software to “think’
it has complete control over
the system, thereby allowing
almost complete compatibili-
ty with IBM PC software.
This software. including
Flight Simulator. can run
under UNIX with a perfor-
mance penalty of only
about 15 percent.

Under single UNIX tasks,
the PC 6300 Plus is said to
be about 20 percent slower
than the UNIX PC. which
uses a 68010 processor.
Under multitasking situa-
tions, the difference is even
greater

The combination of the
new rendition of UNIX with
OS Merge allows some in-
teresting capabilities: You

byl gl il |
GO ey

ATET's PC 6300 Plus.

can call both UNIX and MS-
DOS applications from the
same menu. UNIX and MS-
DOS files reside on the
same area of a disk, and
they can be accessed by ap-
plication programs under
either operating system.
Data can be piped from a
UNIX program to an MS-
DOS program and vice
versa. And MS-DOS files can
take advantage of the robust
set of file attributes and
protection facilities available
to UNIX files.

The PC 6300 Plus comes
with 512K bytes of memory.
with sockets for an addi-
tional 512K bytes on the

motherboard. Expansion
boards with 2 megabytes of
memory reportedly will be
available soon and will allow
a maximum internal memory
of 7 megabytes.

The machine has one
serial and one parallel port
and seven expansion slots
compatible with the IBM PC.
Three of these slots are
compatible with the PC
6300. The new system also
has a socket for an 80287
numeric coprocessor. UNIX
utilities will be available to
take advantage of the 80287
chip

ATET is selling a new key-
board as an option for both
the PC 6300 Plus and the
older PC 6300. The key-
board has a Selectric-style
key layout: it's similar to that
of the IBM PC AT except
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that the function keys are
laid out horizontally above
the other keys. The older PC
6300 keyboard. which re-
sembles the IBM PC key-
board. is also available.

The PC 6300 Plus comes
in two configurations: The
hard-disk model features a
20-megabyte hard disk. a
1.2-megabyte or a 360K-byte
floppy-disk drive, either
keyboard. and a mono-
chrome monitor with high-
resolution graphics and text
capability. This version will
sell for $6320. A floppy-
disk-based system. which in-
cludes all the above except
the hard disk and features
both types of floppy-disk
drives, will sell for $5095
Either system is available
with a color monitor for an
additional $650. MS-DOS
version 3.1 with BASIC sells
for an additional $65. When
available, the UNIX operat-
ing system will sell for ap-
proximately $395. An up-
grade is available to owners
of the PC 6300 for $2995
Contact AT&T Information
Systems at (800) 247-1212
Inquiry 601.

—Rich Malloy

MC68000 Plug-in
Board with Full
UNIX System V

otorola is now selling

a 68000-based plug-in
CPU board for the IBM Per-
sonal Computer. The
PC/68000 hardware consists
of a 10-MHz 68000, an
MMU {memory management
unit), a cache, and 2
megabytes of dual-ported
RAM. The accompanying
software contains a com-
plete System V/68 operating
system as well as an 1/O
kernel and diagnostics. {The
System V/68 was derived
from and is functionally

(continued)




NEW FROM BORIAND

Borland Introduces Reflex,
The Greatest Analytical Tool
Since The Couch

INTRODUCING REFLEX, THE ANALYST.

If you use Lotus 1-2-3™, dBASE® or PFS
File™, you need Reflex™—because it's a
totally new way to look at your data. It
shows you pattemns, relationships and
interrelationships you didn't know were
there, because they were hidden in data
and numbers.

Reflex is the first database that separates
the trees from the forest. The first database
that understands that what you see
depends on how you look at it.

The first database that probes
relationships—then shows them to you in
various graphic forms—scatter, line, bar,
stacked bar and pie charts.

The first database to break the bonds of
traditional DBMS (Data Base Management
Systems) and give a dramatic visual tum to
data analysis.

Reflex makes graphic leaps far beyond 1-2- 3.

With Reflex, when you look, you see.

HOW THE CRITICS REACT TO REFLEX |

“The next generation of software has officially arrived '

| Peler Norton, PC Week
‘Reflex 1s one of the most powerful database programs on
the market, Its multiple views: interactive windows and
graphics, great report writer, pull-down menus and cross |
wbulation make this one of the best programs we have seen
in a long time...The program is easy to use and not
Intimidating to the novice...Reflex not only handles the

| usual database functions such as sorting and searching, but
also “what-if* and statistical analysss. it can create |
interactive graphics with the graphics module. The separate
report module is one of the best we've ever seen ' l

Marc Stern, InloWorld

“What you see, then, is an interesung hybnd of a database
| and a spreadsheet that is ideal for analyzing tabular data’

Adam B. Green, InloWorld

"More flexible than spreadsheets. this easy-to-use database
analysls package presents information with visual

clarity.. Reflex is for you. The flexibility of switching
berween different views of the data lets you see
relationships you may have previously overlooked .. Without
“what-if"* analysis, key variables—such as cost of goods
sold or travet expenses—may be out of hand but unnoticed.
The type of analysis to uncover such a foible is awkward to
do on a spreadsheet. yet, it may mean the difference
between success and failure in a competitive situation.”

Ira H. Krakow, Business Computer Systems |

INTERNATIONAL

4585 Scotts Valley Drive, Scotts Valley CA 95066
Phone (408) 438-8400 Telex 172373

Trademarks: Reflex 1s 3 rademark of BORLAND, Analytica Inc Lots s 2 regisiered
trademark and Loas |-2-3 i 2 trademark of Lots Development Corporaton dBASE
I8 a regstered trademark of Ashion-Tate PFS & a regmaered rademark and PFS File
ts 8 trademark of Software Publishing Corporation [BM PC. XT, AT, PC-DOS and
[BM Color Graphics Adapter are regisiered trademaris of Intemational Busines
Machines Corporation Hercules Monochrome Graphics Card s 2 trademark of
Heroules Computer Technology.

Inquiry 39 for End-Users.
Inquiry 40 for DEALERS ONLY.

REFLEX OPENS MULTIPLE WINDOWS
WITH NEW VIEWS AND GRAPHIC
INSIGHTS.

You use Reflex’s Form View to build your
database; the List View lets you put data in
tabular List form; the Graph View gives you
instant interactive graphic representations;
the CrossTab View gives you amazing
“cross-referenced” pictures of the links and
relationships hidden in your data. Report
View allows you to import and export data
to and from Reflex, 1-2-3, dBASE, PFS File
and other applications and prints out
information in the formats you want. In
fact, Repon View is probably the best 1-2-3
report generator you can buy today. It’s
also the cheapest—and you're getting all
the other features free.

The commands for all five Views are
consistent—so you're not stuck learing
five different ways to get something done.
And because Reflex uses advanced
windowing techniques, you can see several
views on the screen at the same time—
without having to switch back and forth.
You get the picture—and the pictures—all
at once—if that’s the way you want to look
at things.

Modify a number and all your Views—List,
Form and Graph—are immediately
updated, on-screen. Changing a number
changes the picture—which is mighty
handy when you're analyzing (let’s say)
sales figures by salesperson; or you're in
“What-1f?” country asking yourself “What if
we could add 2.5% in January sales?”
“Show me.

“Give me the picture.” “Show me what
happens when we shift 11% of Nebraska's
inventory to the new store in Hawail.”
“Show me how many Gizmo 28's we have
in every store in every state as of midnight
last night and what happens to our East
Coast stocks if the shipping strike lasts
more than a week.” “Show me.’

So Reflex shows you. Instant answers.
Instant pictures. Instant analysis. Instant
understanding.

HOW IN THE WORLD CAN BORLAND SELL
A PHENOMENAL PRODUCT LIKE REFLEX
FOR ONLY $99.95?

At $495.00, Anatytica’s original price, Reflex
was a bargain. Acclaimed by critics and
praised by users, Reflex also got our
attention at Borland Intemnational. We were
so impressed by Reflex that we bought the
company!

To celebrate that, we're making business
software history by offering Reflex—FOR A
LIMITED TIME—for ONLY $99.95! (Offer
good through March 31, 1986).

That's $395.05 off the original price—
which is a pretty good retum on your toll-
free phone call.

We think Reflex should be an “automatic
product,” a “standard” that every PC owner
should own. That's why we priced it at
$99.95. Naturally we've added our 60-day
money-back guarantee and Borland’s
Reflex is not copy-protected.
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WHAT'S NEW

equivalent to AT&T's UNIX
System V, M68000 version.)

While System V/68 runs on
the PC/68000. PC-DOS run-
ning on the 8088 (or 80286
in the AT) handles the
68000's /O requests. Press-
ing the Alt-M key combina-
tion switches between
System V/68 and PC-DOS.
Motorola uses buffering and
cache memory in both the
main PC and on the
PC/68000 card to let the
68000 run at top speed.
Files may be transferred
either way between the two
systems.

At the same time that the
new PC/68000 promises to
transform [BM PC hosts into
68000 development systems,
Motorola is terminating
some of its older 8-bit and
16-bit development support
systems. After December 31
of this year, Motorola will
not accept orders for the
EXORmacs 16-bit develop-
ment host and peripherals;
EXORciser 8-bit develop-
ment host, peripherals, and
plug-in expansion boards:
EXORset 8-bit development
host and peripherals; VMC
68/2 microcomputer system
and peripherals; several
other hardware development
stations, bus state analyzer
personality modules, evalua-
tion modules, system
analyzers, and all associated
software for those products.

The PC/68000 can be used
with IBM PCs that have at
least a 10-megabyte hard
disk. The complete PC/
68000 module {hardware
and software) carries part
number MPCKN2M and a
list price of $4500. Contact
Motorola Semiconductor
Products Inc., POB 20912,
Phoenix. AZ 85036, (800)
521-6274.

Inquiry 602.

A

Planar Systems EL8358 M flat-panel display.

Flat-Panel Display
for MS-DOS

lanar Systems EL8358

M is a flat-panel
monitor with an elec-
troluminescent display for
MS-DOS machines. It has a
resolution of 640 by 200
pixels. providing 83 lines
per inch within a 5- by
8-inch active matrix. Each
pixel is individually address-
able and has a pixel aspect
ratio of 2:1.

A complete EL8358 M, in-
cluding the electrolumines-
cent panel, driver and con-
trol electronics. bezel, frame,
and connector, is 5.7 inches
high. 10.3 wide, and 0.55
deep and weighs 16 ounces.
It is not affected by electro-
magnetic environments and
will run in temperatures of 0
to 55° Celsius, Planar said.
It can withstand shocks of
100 Gs on all axes and
storage temperatures of —40
to 75° Celsius.

The system uses patterned
indium tin oxide and
aluminum electrodes around
a layer of bright yellow emit-
ting phosphor. It requires a
12-volt power supply to
operate.

An EL8358 M developer's
kit. including a monitor, a
circular polarizer, and a
power supply. costs $1750.

Contact Planar Systems Inc.,
1400 Northwest Compton
Dr.. Beaverton, OR 97006.
(503) 690-1100.

Inquiry 603.

Keyboard System for
Visually Handicapped

he Audiodata/IBM PC

Keyboard from Frank
Audiodata GmbH of West
Germany uses tone and
speech capabilities to make
the 1BM PC accessible to
blind and visually impaired
users. The system generates
different tones depending
on the type of data at the
cursor’'s screen location. To
position the cursor, you use
sliding switches that corre-
spond to the horizontal and
vertical axes.

The vertical switch is on
the left-hand side of the
Audiodata keyboard. next to
the function keys. Moving it
from top to bottom yields a
series of tones that tells you
whether lines are blank or
full of text. The horizontal
switch is below the space
bar. Moving it left and right
yields tones that indicate
letters, spaces, numbers, and
punctuation marks in a line.
By moving the switches and
listening to the resulting

tones, you can tell how
many characters of what
type are at what position on
the screen.

The keyboard contains a
Votrax SC-01 speech pro-
cessor, so you can literally
have the system read a por-
tion of text out loud. Press-
ing a button on the vertical
switch tells the system to
read the line of text that
corresponds to its position.
Using the vertical and the
horizontal switches to-
gether, you can have the
system read or spell par-
ticular words.

The Audiodata keyboard
works with standard or
large-print monitors or with
no monitor at all. It comes
with a 6-inch add-in card
and the system software for
$3450. Contact Maryland
Computer Services, 2010
Rock Spring Rd.. Forest Hill.
MD 21050, (301) 879-3366.
Inquiry 604.

C Compiler for
Apple lle

he C++ Compiler is a

complete C compiler
for the Apple lle that
generates pseudocode; it in-
cludes an assembler to con-
vert that pseudocode to
6502 assembly language
and a 6502 native code
assembler. A pseudocode
interpreter allows the com-
piler's output to be im-
mediately tested without
generating native 6502
code. The interpreter can
also be used to distribute
large programs more com-
pactly if execution speed is
acceptable.

C++ contains all the
features of C as defined by
Kernighan and Ritchie, ex-
cept that floating-point
arithmetic is not supported.
Extensions and enhance-
ments, such as enumerated
types. structure and array

(continued)
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NEW FROM BORIAND!

Borland introduces Turbo Lightning™
the fastest, most amazing
information system since your brain

You can now find out everything in a flash.
With Instant access 1o electronic versions of the 83,000 word
Tleho Lightning™ Random House® Speller & Word List; the
50.000-word Turbo Lightning Random House Thesaurue™
and the soon-to-be-released Turbo Lightning Encyclopedia™

and to an astonishing array of electronic reference books
which form Borland’s new Turbo Lightning Library™

Hitting one key on your IBM® personal computer — taps
voa into this new electronic age of instant information.

You get the right word, the right spelling, the right name,
the right address, right now.

What we've done has been called “Anificial Intelligence,”
we simply call it “Turbo Lightning,” This Information
revolution ~— driven by Thrbo Lightning — means that the
way you look things up is definitely looking up.

Ne matter what program you're running,
Torbo Lightning instantly checks your
spelling as you type. You could be running
WordStar®, MultiMate™, SideKick®. Microsoft® Word, MCI
Mail®, CompuServe®, or whatever, because as you work, as
you write, Thrbo Lightning is walting in the wings, warching
haw you spell every word, but not getting in the way of what
yon're doing

So how does it work? Let's say the word you meant to
type was “RIGHT,"” but you accidentally typed ‘RIHGT,’
which fs wrong. What happens then?

You immediately fhear a “beep. so you know there was a
boorboo. You instantly see a window, that doesn't list

"RIHGT™ but it does list ‘RIGHT" and its sound-alike words.

So your screen looks like this:

rihgt
Sound Alike Words

crights
:righted

rightly
relight
. righter
G. Add word to auxiliary dictionary
PgUp or PgDn for more words l

So you miove your cursor to “A” which s the right
“r.ght,” hit Retun and the spelling mistake is instant}+
fixed. And the program vou were working on has continued
to run while you did a linle spelling sidetrip with Turbe
Lightning. (i e d rather noc remember vur Spelling grades in scheol. the
trep nught make you nuts, hut you can chouse the “whole zage * opoor. Which
meaans that when pou finish wnittsg the ennire page. any spelling mistakes wilf be
highiighied You gu in and straghien thugy out seaght away)

Lighting never goes away, ts 100% concurrent. relizble.
acurate and cannot, does not, will not ‘crash & bumn.

Your document, letter, report. spreadsheet is word perfect
ard no one ever knows that you can't spell for heens.

BORLAND

INTERNATIONAL

4585 SCOTTS VALLEY DRIVE, SCOTTS VALLEY
CA 95066 PHONE (408) 438-8400 TELEX 472373

Tutn: "WT Trartw Lighaning Eeyckopeddia. anwd Turho Lightiing Wheary ane
traderrarke ad ShbeKick 18 4 svgrtenad wadetnark of Bortard intemaieonal

Rarisan Howe 1 neglstered irademuath of Randeom Howuse, i 1BM 4BM PC AT,
ane XT ane reginered trademarks of lraerrational Buviness Machine Cerp

MawoPro trernge mnal Com Matosfi is 2 regusicred of Muthsof Corp.
VKA Ml i 2 negleerend trmienuach of MC! Communieath s Corp Conpuserve s 8
ey tnadetmark of Compuserve Com

Inuiry 41 for End-Users. Inquiry 42 for DEALERS ONLY

MukiMaze
ts g tradomusk of Multiblue itemationa Com Whadsty s a regterer nadeneark of

Turbo Lightning does a lot more than spell
“right” right, it also gives you instant
SYNONYMS. Because you also have Tbrbo Lightrung s
Random House Thesaurus at your fingertips, you czn really
get 1o know your ‘rights.” So back to the word “Risht,” but
this time in the thesaurus. Tvpe ih “Right’* and what you see
in the on-screen ~indow Is:
right
Synonyms
Adjective
Aistraight
B: true
C: accurate

E:nosmal
-Noun-
F: claim
G: tit e
H:duse
l:ownership
Pglip or PgDn for more words

1

So you instandy know more than one way to say, “The
Bass is always right,” which s handy if you get comered
and have to lie ltke that

Introduce yourself to Turbo Lightning and it
will never ever forget your name. It's conceivable,
if unfair, that your name is not in the dictionary dready, but
you can instantly teach Turbo lLightning your nam2 and all
the other names and words it needs to know 1o help un
your business or personal life.

Once you've tzught Turbo Lightning what 2 needs
keow, you'll never blow it with a letter to the Jolir Cheefs of

Staff, the Raygar, White Howse or mess something up an your

IMB PC. (1MB PC s @0t a trademask of Inemational
Hugnes Mactune Com

Not $500, not $400, not $300, not $200, not
$100 just $99.95 for this instant electronic
miracle. Our success is pretty simple. We're not greedy. We
belleve that it is better to sell hundreds of thousands of
softwarz programs at 4 reasonable price—instead of a few at
prices that would make Jesse James blush.

Just $99.95 gets you o the Turbo Lightning Library-
which is an Incredible deal when you look at what you're
getting You're getting the ‘access system'— Turbo
Lightning—which is the “engine” that powers the whole
Turbo Lightning Library. You're getting the “engine’” plus the
83,000-word Turbo Lightning Random House Speller and
Word List; the 50,000-word Turbe Lightning Random House
Thesaurus. And you're getting all that for an incredible
$99.95!

It you ever write a word, think a word or say
a word, you need Turbo Lightning. We give you 2
60-day money-hack guarantee and of course there's no copy
protection. $99.95 isn't much to pay for a mistake-free life.
Not-to mention an education. No matter who you are or
what yoir do, you need Turbo Lightning. That $99.95 will be
the best $99.95 vou ever spent on yourself or your company.

Do vourself, your assistants, vour secretary, your boss, your
readers, vour audience and your career a favor, get Turbo
Lightnmig today'




WHAT'S NEW

assignments, anchored vari-
ables, and nested functions
are also included but do not
interfere with compilation of
standard C source code.

A proprietary operating
system, C-DOS, is used so
that more program space is
available on disk and in
memory: complete C source
code for the operating sys-
tem, the pseudocode inter-
preter. and all libraries are
included. The operating sys-
tem or interpreter can be in-
corporated in programs de-
veloped under C++ without
royalty charges.

While neither C++ nor
programs generated by it
run directly under DOS 3.3
or ProDQOS, it is possible to
modify object files to run
under ProDOS, according to
the publisher.

C++ is available for
$43.95 plus a $6 shipping
charge. For more informa-
tion, contact the WSM
Group, Suite 241. 1161 North
El Dorado Place, Tucson. AZ
85715, (602) 298-7910.
Inquiry 605.

Microcomputer-based
Storage and
Transmission of Color
Video Pictures

idcom’s Rapics 500 at-

taches to a personal
computer and uses digital
video-compression tech-
niques to store and recall
NTSC-compatible television
color images. The com-
pressed images can be
stored (100 will fit on a stan-
dard 360K-byte floppy disk)
or transmitted over a stan-
dard modem (a typical 8K-
byte image can be sent in
approximately 50 seconds at
1200 bps). An image can
usually be compressed or
expanded in less than 5
seconds.

.'-T-.-F-—l-w!—:l.-] ol il
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The PC/IT from Sperry.
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The video compression
takes place inside the stand-
alone unit that connects to
the microcomputer through
the RS-232C interface. The
interface can operate at
1200. 2400. 9600. or 19.200
bps. The system is con-
trolled by menu-driven soft-
ware, and the computer acts
as a file server.

Images are captured in
192K bytes of RAM and are
then compressed using a
transform-coding technique.
Each image is analyzed for
the best resolution, clarity.
and compression ratio; sim-
ple images are compressed
more than complex images.
A typical compressed image
occupies 8K bytes, a simple
image 2K bytes, and a
highly-complex image 12K
bytes.

The Rapics 500 can over-
lay black-and-white or color
labels on an image. You can
put a total of 480 characters
at any position on the
screen. The computer-
generated text overlay is
handled as a separate file
and can be disabled for
viewing the underlying
image.

Video output from the
Rapics 500 is standard NTSC
and can be fed into any
video printer. You can cap-
ture a live off-air television
image, store it, and recall it.
Widcom claims the Rapics
500 can retrieve a color
television picture stored on
another computer system at
a remote location and dis-
play it on a local television
monitor in less than 10
seconds.

Widcom is selling a copy
stand that includes a color
television camera and zoom
lens. This allows you to

digitize material for the
Rapics system.

General Electric Informa-
tion Services helped fund
the development ‘of the
Rapics 500 and also has
rights to market it.

The Rapics 500 suggested
list price is $4500. The op-
tional copy stand is also
$4500. Contact Widcom Inc..
1500 East Hamilton Ave..
Campbell. CA 95008. (408)
377-9981.

Inquiry 606.

Sperry AT-compatible
Runs at 6, 7.16,
or 8 MHz

perry's PC/IT Personal

Computer is compatible
with programs written for
IBM's PC AT but is said to
operate faster and support
more users. Based on Intel's
8-MHz 80286 processor. the
PC/T allows switch-selection
of clock speed to operate at
6. 7.16. or 8 MHz for com-
patibility with software de-
signed to run using [BM's
6-MHz PC AT. You can ex-
pand the PC/NT's standard
512K bytes of RAM to |
megabyte on the main cir-
cuit board or to 5 mega-
bytes using two expansion
cards. The system’s standard
1.2-megabyte floppy-disk
drive can be supplemented
with one or two 44.6-mega-
byte hard-disk drives and a
60-megabyte tape drive.

The PC/IT comes with MS-
DOS 3.1. GW-BASIC, and a
diagnostics disk. As an op-
tion, you can use the XENIX
System V operating system
to provide support for up to
eight additional users run-
ning software compatible
with AT&ET's UNIX System V.

The basic PC/IT with one
1.2-megabyte disk drive,
512K-byte RAM. and a

(continued)

42 BYTE * DECEMBER 1985



The Edge and

The Graplices
gdge are part of a
family of peripheral
products for your IBM

PC, PC/XT, PC/AT—
multifunction boards,
tape backup, hard disk

storage, modems and
expansion systems.

Use this ad to compare us to our
competition . . . then call your
local dealer for a hands-on
demonstration.

Inquiry 135 for End-Users.
Inquiry 136 for DEALERS ONLY.

Department B

47777 Warm Springs Blvd.
Fremont, CA 94539

(415) 498-1111

—EVEREX -

EVER for EXcellence

Inside California:
(800) 821-0807

Qutside California:
(800) 821-0806



WHAT'S NEW

monochrome-graphics
adapter and monitor is
priced at $4340. A multiuser
configuration with I1-mega-
byte RAM. a 44.6-megabyte
hard disk. 1.2-megabyte
floppy disk. and a multi-
terminal adapter is $6834.
For more information. con-
tact Sperry Corp.. Informa-
tion Systems Group. POB
500. Blue Bell. PA 19424,
(215) 542-4213.
Inquiry 607.

Touchpad Accessory
for the IBM PC

P olytel Computer Prod-
ucts has introduced the
Keyport 60. a small rec-
tangular touchpad that fits
along the top of the IBM PC
keyboard. It has 60 touch-
sensitive regions that can be
programmed as function
keys and defined in regular
and shift modes. so the
Keyport 60 will accom-
modate a maximum of 120
macro commands.

To record a macro, you
press the Alt key on your
regular keyboard and a
touchpad key simultaneous-
ly. Any keystrokes that
follow are recorded until
you press the Alt and
touchpad keys a second
time.

The touchpad package
comes with KPEDIT, a full-
screen editor that allows
you to edit key definitions.

Keyport 60 works with the
IBM PC. XT. AT and com-
patible personal computers,
using the joystick adapter to
allow concurrent operation
with your regular keyboard.
It costs $99. Contact Polytel
Computer Products, Suite
310. 1250 Oakmead Park-
way, Sunnyvale, CA 94086.
(800) 245-6655; in California,
(408) 730-1347.

Inquiry 608.

The first of the Transputers, the IMS T414.

Inmos Releases First
Transputers

nmos has released the

first of its linkable
self:contained computer
chips called Transputers.
Each Transputer chip holds
a fast microprocessor. a
small amount of memory.
and four communications
links for connections with
external devices or other
Transputers (see the May
issue of BYTE. page 219).
The Transputers run under a
proprietary language called
Occam. which can accom-
modate multiprocessing
tasks.

The first Transputer to
become available is the IMS
T414, which features a 32-bit
processor (executing instruc-
tions at a reported rate of
10 MIPS). 2K bytes of RAM,
and four high-speed data
links (10 megabitsisecond). A
version with 4K bytes of
RAM should be available
soon, according to Inmos.

The T414 is sold as a
single chip (5500 each in
100-unit quantities} or as

part of an evaluation board.
Several boards are available,
including the BOO!-1, with
64K-byte RAM and two
serial ports ($2500); the
B002-1. with 1-megabyte
RAM and two serial ports
($3500); and the B004-1.
with 1-megabyte RAM and
an IBM expansion bus con-
nector ($3500).

To develop software for
the Transputer. you need the
Transputer Development Sys-
tem software ($4000 for the
IBM PC XT version). Contact
Inmos Corp.. POB 16000.
Colorado Springs. CO
80935, (303) 630-4000: or
Inmos Limited. Whitefriars,
Lewins Mead. Bristol BSI
2NP. England. (0272)
290861.

Inquiry 609.

Dot-Matrix Printers
Offer Font
Cartridges, IBM PC/
Epson Graphics

he MT85 and MT86

dot-matrix printers from
Mannesmann Tally run at
180 characters per second
in draft mode and 45 cps in
near-letter-quality mode.
Both printers can connect

through plug-in interface
modules with most popular
personal computers, offer
changeable typefaces in the
NLQ mode. and generate
sound levels below 55 dBA.
The only difference between
the two models is that the
MT85 can print 80 columns
across a page and the MT86
can print 136.

The machines are pro-
grammable from computer
or interface and retain pro-
grams even when power is
shut off. Full IBM PC/Epson
character sets are standard.
With the plug-in interface
modules, the MT85 and
MT86 can emulate IBM
Graphics, Apple Imagewriter,
and Epson FX printers. You
can change the standard
Quadrato typeface to
Courier, Letter Gothic, or
Script Italics by using the
optional typeface cartridges.
The printers can also pro-
duce both condensed and
expanded print.

The MT85 and MT86 use
standard fabric ribbon car-
tridges or high-carbon mylar
cartridges. Both friction feed
and tractor feed are stan-
dard features. The tractor
feed can be adjusted to the
full width of the MT86.

List prices are $499 for
the MT85 (80-column) and
$599 for the MT86 (136-
column). Typeface cartridges
are $34.95. Contact Man-
nesmann Tally Corp.. 8301
South 180th St.. Kent. WA
98032. (800) 447-4700:; in
Washington, (206) 251-5500.
Inquiry 610.

(continued)
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IT EXPECTS YOU
TO GROW.

INTRODUCING THE NCR PC6.

If you don’t want your business to stay small, why get a computer
that does? No personal computer gives you more growing room than
the new NCR PCé6.

The PC6 can be upgraded to 40 megabytes—rcom for 7,575 pages
of charts, inventory lists or business letters.

As your business takes off, you’ll take on more jobs, more respon-
sibilities, and have less time for them. So the PC6 runs the estimated
10,000 compatible programs at 8MHz processing speed. (Almost rwice
as fast as the PC XT™) And for low speed programs, a switch down-
shifts the PC6 t0 4.77 MHz.

When you’re ready for multitasking, more memory, and new ap-
plications, so is the PC6.

There are four integral drive positions for hard and floppy disks
plus a tape backup. Mix and match to suit your needs. And no PC
offers more expansion slots (eight in all).

Expand your staff and the PC6 extends your authority. It’s the
perfect nucleus for a computer network.

And no matter how big you get, you’ll never outgrow NCR’s sup-
port. We’re big in 120 countries, with 1,200 service support offices.

So if you’re a small businessman with big ambitions, take on the
new NCR PC6. It’s as anxious to grow as you are.

For the nearest NCR dealer, call toll-free 1-800-544-3333*

A BETTER PERSONAL COMPUTER. IT'S EXACTLY WHAT YOU'D
EXPECT FROM NCR.

Inquiry 262

© 1985 NCR Corporation
In Nebraska call 1-800-343-4300.




Revelation® is a classic case of
‘you 3et what you pay for. It costs
a bit more than most, but it gives
you the best there is.

— PC Magazire, September 4, 1984

[f youthink thatdBASE I ™ or
R:base 5010™ is the solution to
your mformation processing needs,
consider for a moment the high
expectations you and your com-
pany should have for your next
database management system.

For starters, it needs to network.

Revelztion is ready to network
now, not “someday soon.” You
choose the best hardware and
software for your unique needs,
including [BM®’s PC Network or
any networks running Novell
NetWare™

Network Revelation also locks
data at the record level. That’s a
critical capability that means the
difference between a working net-
work and disappearing data.

Make sure that it has an excellent
command of the language.

R/Design, Revelation’s appli-
cation generator is your ticket to
the most powerful applications
running on PC’s. That’s because
R/Design steps you through the
entire application generation
process, from defining databases
to writing the documentation.
And when you’re done, Revelation
will compile your application in
R/Basic source code, a complete,
structured relational language.

Find out how easily you can
retrieve information.

With R/List, Revelation’s
query language, you ask ques-
tions in plain English. Simple
sentences produce detailed
reports in just about any format
you can imagine.

And while you're at it, ask
Revelation about its variable-
length fields, unlimited files, and
fields, data dictionaries, and high-
speed compiler. You'll find all the
tools you need for serious apphi-
cations development. With prices
starting at only $1495* for a
complete four-user system, Net-
work Revelation gives you more
than you paid for.

*Suggested U.S. price.

IF YOU CHOOSE A WIMPY
DATABASE THAT'S UNABLE TO
KEEP PACE WITH OUR

GROWING COMPANY,

YOU'LL

HAVE TO CHANGE YOUR NAME
AND MOV,E TO PARAGUAY
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A revealing comparison between R:base 5000, dBASE lll and Revelation  It’s your choice: The vice
Revelation | Ribase 5000 | dBASE 111 |  Presidency or Paraguay

Maximum Characters/Record 65000 1530 4000 Cosmos’ worldwide network of
Maximum Fields/Record 65000 400 128 sales representatives stand ready
Relational Operators 9 6 6 to show s the incredible power
Data Dictionary Yes Yes No of Revelation. Call today te sched-
Procedural Language Yes Yes Yes ule a career altering den_10nstrat10n
Variable- Length Fields Yes No No or to request an evaluation copy.
Report Writing Features: Cosmos, Inc., 19530 Pacific Hwy.S.
A) Access to Date/Time Yes Yes No Seattle, WA 98188, (206)824-9942,
B) Row or Column Formats Yes Yes No Telex:9103808627 (Cosmos WA)
C) Accessible Tables 6000 40 10 , Inquiry 88
Password Security Yes Yes No
Definable Data Entry Rules Yes Yes No \
Pre-Defined Macros Yes Yes Yes N
Application Generator Yes Yes No - {
Application Compiler" Yes Yes No A &
Run-Time Module Yes Yes® Yes LA e

B
Natural Language Yes Yes®™ No »-.\9\
Network Version Yes No@ No e

f 5 1
1) From original manufacturer; 2) Available soon; 3) Extra cost ogtion; 4) Announced for late 1985. dBASE [llis a
trademark of Ashton-Tate. R:Base 5000 is a trademark of MicroRIM, Inc. MS is a trademark of Microsoft. IBM is a
registered trademark of International Business Machines Corporation. NetWare is a trademark of Novell, Inc.

HOWEVER, IF YOU FIND ONE THAT CAN GROW
AS WE GROW EVEN NETWORK, YOU JUST
MIGHT BE QUR NEXT VICE PRESIDENT/

WHY ARE YOU SMILING?

NETWORK
REVELATION/
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A-SK BYTE

Conducted by Steve Ciarcia

PRINTER BUFFER
Dear Steve,

Like many Macintosh owners, | am in-
terested in building a printer buffer for the
Apple Imagewriter. The printer's built-in
buffer is only IK byte, and | desperately
need a 64K-byte upgrade. In the june 1984
BYTE on page 142, John Bono introduced
a printer buffer featuring a Z80 micropro-
cessor and 64K bytes of memory. Unfor-
tunately. the buffer presented had only a
parallel interface. Is there some way of
converting Mr. Bono's design to work with
a serial printer?

MARK EWERT
Ann Arbor, Mi

The printer buffer described in Mr.
Bono’s article can easily be modified to
provide a serial output. All you have to
do is provide a couple of serial ports and
software modifications to drive them.
This could be an addition to Mr. Bono's
circuit, so it could support both types of
interface.

Circuits for serial ports can be found
in many books on microprocessor Inter-
facing. One of them is Interfacing to S-100
IEEE 696 Microcomputers by Sol Libes
and Mark Garetz (Osborne/McGraw-Hill,
1981). This book deals specifically with
the S-100 bus but gives interfacing for
8088/Z80 microprocessors and has soft-
ware examples.

The March BYTE has a short article on
page 129. “Build a Serial Card"” by Robert
Kong Win Chang shows a serial port using
a different UART than in the Libes and
Garetz book. This one is for a Sanyo
MBC-550 but is general enough to be
adapted to the buffer.—Steve

DiISK DRIVES
Dear Steve,

I have read much lately concerning the
use of a Shugart SA400 disk drive on the
Apple. | understand that attaching the
SA400 would require an entirely different
interface than the standard Apple one and
that some modifications must be made to
the drive itself.

Are there any drives that do not require
a different interface? | own an Apple lic
and would like to add a higher-capacity
disk drive as a second drive. Also, can you
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use a 40- or 80-track drive with the lic?
Additionally, what do you know about
the IWM (integrated Woz machine)? | can't
find out anything from Apple. and | would
appreciate any information you might
have. )
Finally, what mechanisms are used in the
Rana Elite series of disk drives?
KARL C. BUCKENMAIER
Westport, CT

As far as | can determine, there are cur-
rently no drives specially made for the
Apple lic with capabilities greater than
the standard 143K bytes. Using industry-
standard drives is Impossible without
adaptation because Apple uses a non-
standard drive and a controller differing
considerably from industry norms. For
that reason, standard 40- and 80-track
drives cannot be used without extensive
hardware and software modifications.
Some of the high-capacity drives for the
Apple II+ and lle, such as those made
by Rana. may be able to work with the
lic; consult the manufacturers.

The integrated Woz machine is func-
tionally the same as the Apple Disk It
controller card. The Woz machine Is con-
tained in a single IC package. however.
instead of the eight packages on the con-
troller card. For a detailed description of
that controller and how it works, see
Understanding the Apple Il by Jim Sather
(Quality Software, 21601 Marilla St..
Chatsworth, CA 91311).

The Rana Elite drives are based on a
mechanism made by Micro Peripherals
Inc.—Steve

IDEA PROTECTION
Dear Steve,

Thank you for your wonderful columns,
books. and projects. It is rare to find an
experienced individual who will provide
patient. thoughtful answers to both the
beginner and expert.

I am an electronics technician, dabbling
into engineering whenever the opportu-
nity arises. Twice in the past | have
developed ideas that someone else with
more time, money., and expertise has
made profitable. Not a case of plagiarism.
just that they also recognized the need for
the product and capitalized on it.

Once again I've got a couple of ideas
I've been kicking around. Unfortunately,
I know few people who would understand
the ideas and their applications. But even
if | find someone with the ability to
understand and the means to do some-
thing with an idea, how do | protect my
interest?

' ROCKY ]. SEELBACH
, San Diego, CA

Thank you for your enthusiasm about
my columns.

I am sure your feelings are shared by
thousands of hobbyists, experimenters,
and other people who are just as creative
and talented as the designers who do
that sort of thing professionally. The
potential for abuse of the ideas of those
who are unable to immediately imple-
ment them is great.

As far as how to protect your rights, let
me say first of all that this is best handled
by an attorney. specifically a patent at-
torney. This person will be able to explain
the laws concerning such topics and what
your options are.

The first thing to do with any idea that
you feel has merit is to write it down. Sign
and date the entry. If possible, get some-
one you trust to witness it. Explain your
idea to your witnesses, and make sure
they understand it. Have them write
words to this effect ("witnessed and
understood by me") and sign and date
it. This provides proof that you did in-
deed have this idea at this date and may
be used as evidence in a potential patent-
infringement lawsuit. Your witnesses may
be called to explain your notes as they
understood them In order to verify your
claims.

One way to protect written material
that you may want to copyright is to send
a copy of that material to yourself via
registered mail. The cancellation on the
envelope is proof of the date the material
inside existed. Do not open the envelope;
it must stay sealed in order for the date
to remain legal proof. This will establish
a time reference in case you need to
demonstrate that you originated the
material before someone else did. Also,
any material that you wish to have pro-

(continued)
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TEKES ioscore

100 MHz scope, counter, timer,

multimeter: All one integrated system.

100 MHz dual

3.5 ns risetime;
sweeps from0.5s
to 5 ns/div: alter-
nate sweep; *2%
vertical/horizontal
accuracy, ven-
ical sensitivity to
2mvidiv@

90 MHz.

time base scope.

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

Dc volts and ac
coupled true
RMS voits. 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.

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-year warranty. 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 guestions
and expedite delivery. Direct
orders include probes, operating

THE ANSWER
BY ANY MEASURE

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

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 resistance from
plus exponent milliohms to
displayed. gigohms.

[

{

£

1-800-426-2200

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) 627-3000 Ext. 57
Or write Tektronix, Inc.
P.O.Box 1700
Beaverton, OR 97075

Inquiry 333

COMMIT TED TO EXCELLENCE

Copyright ©1984, Tektronix, Inc. All rights reserved. TTA-324-1. *U.S. Domestic price F. O.B. Beaverton, Oregon. Price subject to change
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ON-LINE
HELP
for DOS

DOS-Helper is an ON-LINE Help
System for DOS- With DOS-Helper
you no longer have to scramble for
the DOS manual because it is on
your disk, easily accessed at any
time.

FEATURES

* Both standard and co-resident
versions included.

* Complete & clear information
including examples. for all DOS
& Debug commands, and most
other topics in the manual.

* Easily add YOUR OWN help
files, for any topic.

* For PC, XT, AT & compatibles.
Requires DOS 2.00 & up. Any
80x25 screen. Min 128k & 1 disk
drive.

General help system also
available for software
developers.

30 DAY UNCONDITIONAL
MONEY BACK GUARANTEE!

Ordering Information
$29 + $3 S&H. Chk, Visa, MC.
Texas +6% tax. Outside USA + 34
Site licensing available.
Dealer inquiries welcome.

ARISTO SOFTWARE
16811 EI Camino Real
Suite 213-D

Houston. TX 77058
1-(800) 3ARISTO or
(713) 480-6288
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tected under copyright laws must bear
the copyright symbol (©) along with the
year and your name, or the name of the
entity (like a company) that holds the
rights to the material. This can provide
some protection even if you have not
filed with the Copyright Office.

If you are going to discuss your ideas
with someone who may be able to help
you implement them, you should con-
sider what is known as a nondisclosure
agreement. This is a document the per-
son with whom you are discussing con-
fidential matters signs, agreeing not to
disclose the information without your
permission. This provides you some legal
recourse in case the person passes your
information on to someone who may at-
tempt to use it. The wording of the agree-
ment need not be complex legalese, but
you should consult an attorney for
assistance in preparing it.

Again, let me stress that consulting a
lawyer may seem like a high cost to pay
for your protection, but it could save you
thousands of dollars in lost products and
future legal fees, not to mention saving
you headaches and the "I wish | had
done it” feeling later on.—Steve

SPEECH PATHOLOGY
Dear Steve,

| would appreciate any advice you can
give me regarding a project | want to
develop for use in my work as a speech
pathologist. | would prefer to make use of
a home computer. | own an Apple Il +, an
IBM PC XT-compatible machine, and a
Kaypro 10.

The data | am dealing with relates to a
voice input producing one- or two-syllable
words of between 0.5-and é-second dura
tion. | want to monitor this data graphical
ly on a video display. | would like the dis
play to represent 1000 samples per sec
ond of the relative loudness levels across
time. the amplitude of the breath compo
nent in voice as well as the amplitude of
the voiced component across time. and
the fundamental pitch of the voice across
time, | would also like to be able to store
this data.

HARVEY |. GARDNER
Huntington, NY

You can easily accomplish your project
with any of your computers. However, |
recommend use of the IBM PC XT-com-
patible machine because a number of in-
strumentation hardware/software pack-
ages are available to aid you during the
development stages.

Most of the parameters you desire to

record and analyze can be obtained with
an analog-to-digital-converter board and
some well-written software. | would begin
by talking to your local computer store
about various A/D boards and related
software. In addition, check ads for A/D
boards and other instrumentation hard-
ware/software packages in publications
like BYTE.

1also recommend the following books:

Interfacing Microcomputers to the
Real World
Murray Sargent Il and
Richard L. Shoemaker
Addison-Wesley, 1981

From Chips to Systems: An
Introduction to Microprocessors

Rodnay Zaks

Sybex, 1981

Microprocessor Interfacing
Techniques

Rodnay Zaks and Austin Lesea

Sybex, 1983

Microprocessor-Based Process
Control

Curtis D. Johnson

Prentice-Hall, 1984

The information presented In the
above books can turn you into an expert
on interfacing microprocessors to various
transducers and other devices.—Steve

RAINBOW
Dear Steve,
| am trying to write onto single-sided
IBM PC disks (512 bytes/sector, 8 or 9 sec-
tors) using a DEC Rainbow. | have used a
public-domain program called DOSFLX to
read and write IBM disks, but the program
has proved unreliable. I would like to write
my own program in C to do the job.
DOSFLX would foul up some of the last
16 bytes in a sector when | used it to copy
a file from Rainbow disks to IBM disks. Is
this due to some timing problem? DEC
says the Rainbow 100 can read IBM disks
(and | have verified that this is true). Why
can't | write to IBM disks?
DAVE HACKETT
Lima, NY

According to sources at DEC, the
reason you are having trouble writing to
PC-DOS disks is due to the Rainbow’s
ability to write to disks in more precise
track increments than those on other
computers. They recommend a product
called Media Master. which allows disks
of many different formats to be used by

(continued)



TAS

the “Hard-nosed” Relational
Database

*199.

the Database + Iptegrate Accounting

'3

If You Liked DBase Ill, | TAS - |DBASE[RBASE And TAS is no new comer. TAS was
”, - ™ 1] 5000 [ written by Phil Mickelson, the same
?ou 1l F "P Over TAS Mult-User $100 | No | s bb “Hard’nd)sled'”business person who
Hard-nosed business owners have been |DataDictionary | Yes | No | Yes [ created The Sensible Solution™ (relational
asking for the power of DBase III™ Procedurallanguagel Yes | Yes | Yes | @ 'database)n 1982.
and RBase 50007 but without the high Compiler Yes | No | Yes | TAScomes witha 30 day money back
price: That’s why Business Tools, Inc. Records Per File | Uniimited | Unimted | Unimted | ‘guarantee {less handling fee of $15 Level
created TAS™ FiesOpen | 16 | 10 | 40 |\ 1,530 Level 2, $45 Level 3 and $10 Muiti-
Compare TAS with DBase i and RBase  |FieldsPer File  [Unimied] 128 | 400 |  User). TAS:is available for the IBM
5000. You'll see why we think TAS isthe  [FileSize [ Uniimited | Unimied | unimted | PCIXTIAT™ Compag™ AT&T 6300™ Tandy
best “Hard-nosed"’ value around. TAS [RecordSize  [10.254] 4000 | 1530 | 1000, 1200, 2000™ and most MS-DOS™
includes a data dictionary. TAS includes 2 |Field Size 254 | 254 | 1530 | CPIM™ and MPINR systems. Multi-user
true procedurallanguage. TAS includes 2 |Prices $199 $696 | $700 and LAN versions also available,
run-time compiler. Plus TAS can be NN LN R \ NN

upgraded to multi-user for $100.

TAS lets you develop your own professional menu-driven Call TM‘ay 1'800"“#58

business applications. And not just simple ones either. TAS Ask for operator 11

applications can hold up to 17 miilionrecords. ARd because Call our Toll-Free Hotline: Use your VISA or MasterCard

TAS compiles them, they run fast. to order today. Outside Washington call 1-800-648-6258
. Washington residents call 1-206-644-2015

Get TAS Accountin L) Dealer Inquiries Welcome. p——1 L -

Software for $349 -

But why stop with Just a database? For just $349, you r - un - - e

get TAS Relational Databasel/Language plus General Ledger,

Accounts Receivable and Accounts Payable. And for $49%

you get all the above plus Inven{]ory, Sales Order Entry,
rolh.

For Your Business

ftware 3
Purchase Order Entry, and Pay L] «affordable SO - Quar::ys paapasellanguad® S
7 S’ o
Source code is included FREE! So you can even madify the [ Jaccrive your comput® s T ovet2 Accounting (1S G A:(‘).\A:‘)I payi® B
accounting to fit your business. B oo 15008 S Wmmwsz‘.oo. .

CPIM, MPIM pC-DOS Multi-user upgrade-
TurboDOS Gubtotal (WA add 78% t08) —

i

i
Bus lNE s s ‘ Disk size 1S Shipping ‘ggg@ﬁg"zgg& o) ‘ )
pe - |

g%’ . — ) Enclosed: ] ;
4 Tﬂ“lls 1or name/model 18t ——— L {3 MC [ Cashier's Check
sred tragemarks.of thesico ‘ Compu E payment: O VisA inUS. lunds only)

dllowing, are red =

Credit Card Expiration Date:.

3. MPIM, Digial Ragearch Ing; BM RC/XT/AT
8 DUSINGS

ATE] 6300 '»T‘Im;vr" City: — Zip:

d.
4038-8128th Ave:SE 10001200 2008 Tandy Gorp,MS Q5. W g soo—— . Nameonca
5 eSe ol mark rightsare claim ~ -
uite 266 n Combx e phone: - s -
Bellevue, WA 98006 Copyeight 1985 Business T3uls Inc. l 4038-8 128th Ave: S| signature! m m
Suite 266 6
Inquiry 44 ‘ Bellevue, WA 9800

- 3. TAS, Ascounting.Solution, Busines . . ts are payable \
l"c- ABase 5060. M I b;h_ n-'J CPf l N Lo )
A Street == = -
Com, Card Number: — l
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AT&T 6300 256K, 2 Dr, Mono
640K, 1Dr, 10 MB, Mono
COMPAQ All Models
CORONA
PC-400-22 W Monitor {2DR}
PPC-400-22 (2 DR PDRT)
EPSON
Equity 1256K. 2 Dr

PC 256K. 2 Dr

PC 256K, 1 Dr. 10 MB

PC 256K, 1 Dr, 10 MB
10 MB Tape

PC 256K, 1 Dr; 20 MB,
10 MB Tape

XT 256K, 1 Dr, 10 MB
10 M8 Tape

XT 256K, 1Dy, 30 M8
60 M8 Tape

AT §12K, 1 Dr, 20 MB,
60 M8 Tape

AT 512K, 1 Dr, 60 MB
60 MB Tape

ITT XTRA
XTRA-2, 256K, 2 Dr, Mono
XTRA-3, 1 Dr, 10 M8, Mono
NCR
PC4, 256K, 2 Dr, Mono
PCB, 256K, 2 Dr, Mono
NEC APC NI
H102M Mono 2 Dr
8102M7 Mono 2 Dr,
Wordstar Pro, Eif. 350.
H121C 1 Dr, 20 M8, Color
H121C w/AUTOCAD ADE3
PANASDNIC
Sr. Partner 256K, 2 Dr
Sr. Partner 256K, 1 Dr, 10 MB
Executive Partner
WANG
PC-PK5 2 Dr, IBM Emulation
PC-PK6 1 Dr, 10 MB, IBM Emu
WDA 40 512K, w/PMO15
APC 80286, 512K, 1.2 MB Dr
ZENITH
ZF-148-42 2 Dr, 256K
2F-241-B1
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81999
§2489
SCall

$1329
$1239

$965

$1699
§2149

§2750
$2699
§26895
$3995
$4799
§5999
§1599
$2169

SCall
$2079

$1499

§2050
§2799
$4599

§1699
$2099
§2050

$2484
§3539
§2759
§2659

$1229
§2899

C. 1TDH All Models Scall
BROTHER/DYNAX

DX-15XL/DX-35 $359/729
EPSDN
FX-85 $345 FX-185 $485
L0-1500 $879 LX-B0 $§225
JX-80 Color . $459 $S0-2000 $1559
HEWLETT-PACKARO Laser Jet $2499
NEC
P2/P3 $499/699 P560 $999
ELF 350 $379 .3550 $999
DKIOATA
ML-182 $219 ML-192 $339
ML-193. §510 Pacemark Scall
PANASONIC
KX-P1091 $249  KX-P1093 $479
QUME SPRINT 1140/1155/1190 SCali
SILVEREED EXP 500/550 $250/419
STAR MICRONICS SCaft
TOSHIBA 134071351 $489/1099

" HARD DISKS & TAPE BACKUP

INTERNAL HARD DISK KITS
FOR PC/XT

PRIAM 51MB/72MB . $1445/1645
SEAGATE, TANOON
10/20/30 MB $459/569/988

INTERNAL HARD DISK KITS
FOR I1BM AT

PRIAM {30 mil)
51/72 M8 $1245/1445
SEAGATE (45 mil),

TANODN 30 MB $87¢
CORYUS All'models SCali
1OMEGA Bernoulli Box SCall
IRWIN Tape Backup Systems

Internal 10 MB/20 MB $489/799
External 10 MB/20 MB $599/899
TALLGRASS 165025 $2299
PLDTTERS & DIGITIZERS
CALCOMP 1043GT $7959

ENTER COMPUTING Six Shooter
HOUSTON INSTRUMENTS

PC-6595 §645 DMP-41/42.
DMP-29 §1799  DMP-51/52

§759

$2369
§3559

RDLAND

DXY-101 $439 DXY-800 $629
DXY-880 $889 DXY-980 $1159
GTCD All Models. SCall
HITACHI Tiger Tablet Il $699
SUMMAGRAPHICS Summasketch $489
TAXAN 7105 $679
MONITORS & TERMINALS

AMDEK

Video 300/300A/310A $125/130/155
Color 500/710 $289/480
MITSUBISHI All models SCall
PRINCETON GRAPHICS MAX-12E. . §175
HX-12/HX-12E/SR-12 $469/519/599
ROLANO

MB-1216/A $109 MB-1226 $125
MB-142 $269 CC-124 $409
TAXAN NEW 600 Series SCal
WYSE

WY-30/WY-5D/WY-75. $319/459/599
ZENITH ZVM-1220/2VM-1230 $99
OQUME 101G $329

COMMUNICATIONS & NETWORK

HAYES
Smartmodem 1200/2400 . $379/625
Smartmodem 12008 w/Software $350

NDVATIDN Smartcat Plus Ext $319
PRENTICE POPCOM C100/X100 .  $249/265
PROMETHEUS Promodem 1200 $315
NDVELL Networking Scall
3 CDOM Networking SCall
ASHTDN-TATE DBASE Il $389

Framework $389
HARVARD Total Project Manager §255
MICRDPRD Wordstar Propak $265

Wordstar 2000. §259
MICROSOFT Word §235
MULTIMATE $229
S$SI Wordperfect §235
PFS: Write/File/Plan/Graph $85

DECEMBER 1985

GENTECH STANDARD
384K Multifunction

board 0K $169
Hercules compatible

video card $159

Standard Floppy Controller

w/Cable $75
Standard ASYNC/CLK $79
AST Six Pack Pius 64K $219
Advantage 126K $415
RAMpage! 8375
EVEREX Graphics Edge §299
HERCULES Graphics Card $299
Color Card $155

INTEL Above Board §299
PARADISE SYSTEMS Mod. Graphics 5268
ORCHIO0 PC-TURBD 186 w/128K $655
QUAORAM

Expanded Ouadboard 64K $195

Microfazer Par/Par 16K $139

Microlazer /S, S/P, P/S 8K $13¢
SIGMA DESIGNS Color 400 $499
STB Systems $469
TECMAR Graphics Master $468
TALL TREE JRAM-3, 256K SCali
MEMORY UPGRAOES 1-§ 10+
64K Set $7.50 §6.90
128K Set §53.00 $49.00
256K Set $39.00 $33.00
8087-3 §129.00 §$119.00
8087-2 §139.00  $129.00
80287 §209.00  $189.00
SURGE PROTECTORS
CURTIS Diamond $33
NETWORK Wiretree/Plus $39/55
KENSINGTON Masterplece $98
COMPUTER ACCESSDRIES Scan

EMERGENCY POWER SYSTEMS

DATASHIELO PC-200 $315
SDLA Mini UPS 400 $599
TRIPPELITE BC-425-FC $399
DATASPEC Switchboxes SCall
DISKETTES 3.5 0sD0 5.25 DSDD
M $30.50 $24.00
MAXELL 29.00 21.00
Fudt 17.50
SONY 29.00 17.00
PDLARDID 17.90
WABASH 15.90
CUSTOMER SERVICE
ORDERS ONLY

800-843-4302

217 Broadway, Suite 615, NY, NY 10007
Hours 9-8 EST, Monday - Saturday
VISA, MASTERCARO, AMEX Accepted

All returned non-defeclive merchandise
are subject to a 20% restocking charge.
Gentech reserves the right to change
advertised prices.
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the Rainbow. This software is available
from

Intersecting Concepts Inc.
4573 Heatherglen Court
Moorpark. CA 93021
{805) 529-5073

—Steve

PRODUCT SELECTION
Dear Steve,

I am currently looking at modems and
external hard-disk drives for my IBM PC-
compatible computer. | find it exceeding-
ly difficult to determine differences be-
tween the offerings of various manufac-
turers.

Modems are available that cost from
$300 to $600. My main concern is deter-
mining differences in transmission quality.

| encounter similar problems with disk
drives. Seemingly comparable disk drives
vary in price by almost $t000. One of the
main differences appears to be average
access time (which seems to be either 35
or 70 milliseconds). In terms of using the
drive in a normal business environment,
can 35 milliseconds really be noticed?
Even if the computer must make 10 ac-
cesses to find a record in a file. the in-
creased time in accessing the records will
be just 0.35 second. Thirty accesses would
require only an additional second.

| would appreciate any help.

RICHARD L. ROSENHEIM
Paradise Valley, AZ

The best way to select a modem or
hard-disk drive is by analyzing your
needs and then searching for a product
that fills those needs.

Many of the modems on the market to-
day are similar in transmission and recep-
tion quality. Manufacturers of products
that connect to telephone company
property must follow rules imposed by
the Federal Communications Commis-
sion and telephone companies.

As semiconductor manufacturers con-
tinue their move into VLSI components,
the number of chips required to build a
modem is on the downswing. If you were
to take apart modems of similar func-
tionality from different manufacturers,
you would be surprised at the similarity
in electrical composition.

When purchasing disk drives, the stor-
age capacity. access time, cost, and back-
up media are important. Your calcula-
tions on access times are correct, but you
should expand your calculations to in-
clude a typical database or large sequen-

{continued)



Thenew Bubble-Jet
Printer from Canon.

Feature for feature,
you can't burst ourbubble.

Ccanon BJ-80

Canon'’s exclusive bubb e-jet
technology has rewritten the
industry’s'standards in four
ategories. Speed, quality,
quletness and economy.

The Bubble-Jet Printer with
bi-directional logic-seeking

apabilities can quickly and quietly
turn even the most complicated
printing job into a breeze. It prints

ut 80 characters per line at an
ultra-fast 220 characters pet
second. And its whisper quiet
operation prevents your nerves
from rattling.

If you're heavy into word
processing, you'll be glad to know
that the Bubble-Jet Printer’s
characters have character. The
Near-Letter-Quality mode produces
a whirlwind 110 characters per
second. And you can choose from

ondensed, enlarged, superscript
and subscript printing.

And since a picture says a
thousand words, the new

Bbble-Jet Printer from Canon
has two different high resolution
graphic image modes, including
a remarkably clear 1440 dots
per line.

The Bubble-Jet Printer also
incorporates a large capacity ink
cartridge. So you can produce a
small mountain of printouts before
you need to replace the cartridge.

What's more, it can feed in roll
paper, fan fold paper or single
sheets with equal ease. And the
Bubble-Jet Printer is IBM
compatible. Plus it gets along well
with most popular software
programs.

If you're interested in speed,
quality, quietness and economy,
look into the lightweight, compact
Bubble-Jet Printer from Canon.
Because feature for feature, you
can’t burst our bubble

Canon

PRINTERS

Inquiry 50

For more information: call 1-800-323-1717, ext. 300. (In IL, call 1.800-942-8881, ext. 300.)
Or write Canon U.S.A,, Inc., Printer Division, P.O. Box CN 11250, Trenton, NJ 08650.
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PRODDS |
PROGRAMMERS: |

Find files fast,
add 13 new commands with Thunderclock’

Apple® designed ProDOS
toautomatically read Thunder-
clock. So Thunderclock can
automatically time and date
stamp vour disk files. Every
time you Create or revise one.

Now vou can instantly identify
vour latest entrv. Without
slowing down or losing vour
concentration.

Thunderclockalsoadds 13
new commands to BASIC ]
making it easy to access

the time and date, measure
intervals in milliseconds and
use interrupts. That can add a
new depth of functionality to
vour programs. Not to mention
the rest of the available ProDOS-
based software, like AppleWorks.
So if vou've got a vacant slot,
fill it with Thunderclock. For
$149, its a great way to improve |
your programming, and
vour programs. See your
dealer or contact us.

THUNDERWARE, INC.
21 Orinda Way, Orinda, CA 94563 [
(415) 254-6581

Publish the Most Important
Book You’ll Ever Own.

Names here, phone numbers there, addresses and notes
everywhere. That’s why we created The Little Black Book.
With it,an IBM Personal Computer can capture, sort and
manage your business contacts. And print them into an
“address book” that fits your shirt pocket (leatherette cover
included).

If you have a modem, The Little Black Book will dial the
numbers automatically. Right through SPRINT, MCI, etc.
No modem? Load LBB as a “Pop-Up” and get personal
white and yellow pages for your PC. And your pocket.

Make a different book for home, business and the
road. Buy one program and make books for everyone
in the company. All for $49.95. Complete.

Call now for info or to order risk-free:

(800) 621-4292
(800) 331-9113 in Calif.

Handy Software for Busy People

1296 Lawrence Station Road, Sunnyvaie, CA 94089
© 1985 Cygnet Technologies, Inc.

CYGNET

BY1285
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ASK BYTE

tial file that is often found in a business
environment. The few milliseconds per
record search add up. You will also find
that the few milliseconds difference adds
up considerably when backing up a 20-
or 40-megabyte device. —Steve

MEMORY CHIPS
Dear Steve
[ am trying to design a homebrew com-
puter. and [ would like to find RAM. ROM.
EPROM. and EEPROM chips with a 20-
nanosecond to 1-picosecond access time
[ don't care about their cost. only their ac-
cess times. Any help would be appre-
ciated
ToM HANSEL
Cincinnati, OH

Memory chips with the access time you
are looking for will be very hard, if not
impossible, to find. Advertisers in BYTE
sell bipolar memory with 45-nanosecond
access times, but to get that kind of
speed off the shelf, you give up density.
These chips are designed to serve as
scratch-pad memory, not for storing pro-
grams or large amounts of data. The Cray
supercomputer. one of the fastest com-
puters in the world, uses main memory
with a 50-nanosecond access time. To get

| much faster than that, a technology like

ECL (emitter-coupled logic) is required.
But ECL requires more power, more
space. and more cooling than TTL (tran-
sistor-transistor logic), and it is hard to
work with because the voltage require-
ments are more complicated.

Good luck with the design of your
homebrew computer. Don't be dis-
couraged. the engineers at IBM and Cray
managed to design a pretty fast com-
puter without I-picosecond memory
chips.—Steve &

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
tlo Steve Ciarcia
POB 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 Larry Bregoli. Bill Curlew.
| Jeannette Dojan. Jon Elson. Roger James. Frank
Kuechmann. Dick Sawyer. Andy Siska. and Robert
Stek




“ Dac-Easy Accounting
is a genumely

amazing de

l”

PC Magazine, October 15, 1985

“I've never before in a review come right out
and told readers to buy a product, but I'm
doing it now. Dac-Easy is an incredible value.”

“Amazing”. “Incredible”. “Unbeliev-

able”. That's how the industry’s most

important reviewers describe Dac-
Easy Accounting—Dac Software’s
feature-packed, fully integrated

accounting package priced at only

$69.95. They compare it favorably to

accounting packages (sold module
by module) costing up to five thou-
sand dollars!

But it's more
than our price
that has the
critics raving.
Compare our
features to
those of any
other account-
ing package at any price.

Seven powerful,
integrated modules

Dac-Easy Accounting offers instant
access to General Ledger, Accounts

Receivable, Accounts Payable, Inven-

tory, Purchase Order, Billing and

Forecasting. Perfect integration be-
tween all seven modules gives you
fast, accurate, flexible management

of information. Data entered once is
automatically posted to all pertinent

modules. And Dac-Easy is designed

to manage both product and service

oriented businesses.

Only Dac-Easy
maintains a
three-year his-

cipal files, and

Three-year history main
tained, with forecasting

casting based
on this history.
Plus, you can generate any of 300
different reports for instant access
to the exact information you need.

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

PC Week. August 27, 1985.

& Accounting

56995

“Dac-Easy is remarkable, amazing,
revolutionary, sensational ...

Computer Buyer's Guide & Handbook
September 1985

“EDITOR'S CHOICE"
PC MAGAZINE

‘Despite its low price, Dac-Easy includes a lot
of extras that you wouldn’t expect to find
even in a more expensive package”

Bill Machrone, Editor

tory on all prin-

provides spread-
sheet-like fore-

PARTIAL LIST OF FEATURES

General Information

+ Menu driven

« Password protection

« File capacity limited only by disk space

» Support contract available

General Ledger

* Unlimited multi-level accounts

» Three-year account history for CRT inquiry

» Pencil and pen feature to correct mistakes

» Unique budgeting routine

+ CRT transac tion inquiry

» Activity report. trial balance, financial statements,
unlimited departments and journals

Accounts Receivable
» Open invoice or balance lorward

= Customized aging

* Unlimited number of customers

* Flexible mailing labels and directories

* Supports partial payments & finance charges

« Three-year customer history for number of invoices, sales.
costs, and profits

» Customized statements

+ Cash flow analysis/sales analysis

* Automatic sales forecasting

Accounts Payable

» Check prinfing with multiple invoices anc cash available
routines

» Aging reports with seven customized columns

+ Unlimited number of vendors

» Flexible mailing labels and directories

+ Three year vendor history

» Unlimited ailocations per Invoice

lnventory

uppoﬂs average, last purchase, and stardard costing

Powcdul physlcal Inventory routines
+ Accepts any unit of measure
« Three-year product history in units, dollars, cost, and
ts

* Automatic forecast of product sales

« Automatic pricing assignments

* Alert and activity reports with 11 sorts

» CRT shows on-hand on-order/committed/sales/cost/profit/
tumns GROH

Purchase Order

* Inventory and non-inventory items

= Allows up o 99 lines per PO

» Per line discount in %

+ PO. acrepts generic discounts/freight/tanes insurance

» PO. accepts back orders and retumns

* Purchase journal

Billing

with remarks
» Prints sales journal
+ Allows return credit memo
Forecasting
Unique program that automatically forecasts using your
three-year bistory:
* Revenue and expense accounts
+ Vendor purchases
« Custonier sales. cost, and profit
+ Inventory item usage
« Forecast by same as last year, or % base from last year. or

trend, or least square trend line analysis method

» Service or Inventory invoicing on plain or preprinted forms

“This is an incredibly good value™

Rated 4

disks n H n E

To Order Call Toll Free

1-800-431-0800

Ask For Operator 112A
For More Information

~ 214-458-0038

% dac software, inc 4801 Spring Valley Rd.
Building 110-B, Dallas, TX 75244

Send in this coupon with your credit card number, money
order or check for $69.95 plus $7.50 for postage and
handling. In Texas, add 6v4% sales tax ($4.28). U.S

prices only

CHECK
AMEX

MONEY ORDER
VISA [J MASTERCARD Expires

AccountNo.
| Name _ _ N ——
ICornp-:ny Name

Address - —
{ City _ ___ State

Phone

Signature
30-Day Money Back Guarantee: dac software, inc. provides a 30-day
money back guarantee that all claims and features listed in this ad
are true.

Minimum Hardware Requirements

IBM (PCjr. PC, XT, or AT)' or other compatibles. 128K
memory, one 5Vs DSDD floppy disk, 132 column printer in
compressed mode, 80X24 CRT, MS-DOS?, PC DOS' 2

or latel

Traderrarks of International Bunnes, Machines Corporatior
2Trademark of Microsoft Corporatior

ff_#ﬂ/Aawntiigr
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Save the

Millions of IBM PCs and
compatibles are fighting for
their lives.

Because users like you
are demanding more and more
storage space. For bigger pro-
grams. For more applications.
For downloading from the main-
frame to the micro.

Its really more than a little
PC can handle.

Which is why more and
more of them are being replaced
by expensive XTs.

But now you can help
your PC survive in a rapidly
changing business environment.

And save yourself (or
your company) the cost of buying

anew XT.
v. - -l = =3 -

=
N
With Hardcard”
A10 megabyte hard disk

drive on a card that makes your
PC function exactly like an XT.

56 BYTE + DECEMBER 1985

In fact, the only difference is that
Hardcard has a faster access
time than the XT's built-in drive.
It’s also faster to install
than any other add-on drive.
Because everything is
compressed onto a single card
that quickly plugs into any
expansion slot inside the PC.
With no additional cable con-
nections. No external power
supply. No adapter cards to buy.
And with Hardcard’s
special installation software, you
can load the operating system
and be ready to install your
programs in minutes. Without
any outside help.
Hardcarcf also saves all
the money you've invested in soft-

P~ ware. Because it runs all the

most popular programs exactly
like an XTwould. With no extra
fuss or modiication.

And its built-in Hardcard
Directory program lets you easily
access your most valued files and
programs at the touch of a key:.



Plus Hardcard is the take it to your nearby autho-
only add-in drive that lets you  rized service location, and youll
keep both your floppies up get a replacement Hardcard
and running, the same day;

As for reliability, there's Best of all, Hardcard is
simply less to go wrong. In fact,  affordable enough to
Hardcard has fewer partsthan ~ save all the
any other drive. Which makes
it twice as reliable as the
XT’s built-in
drive.

.....

(Tl
l...
.Q‘-

Hardcard now at your

local computer dealer:
Or call Plus Development

¢ Bardedcd Because Corp.for the dealer nearest
0 ngrl,car SSUPerflfr you: (408) 946-3700.
reliabulity, we Ca?l Qe And do your part to save
you a warranty that these friendly, intelligent
goes well beyond the little machines.
usual 90 days We *Hardeard s compatbi with 1BM PC. [8M PC XT Compag Porable Compag Pus

- . e e O B
give you a full year. B et el o o

AT&T PC 6300 s a registerec trademark of AT&T Information Systems, Inc

Should anything
go wrong within ' Hardcard

the year, simply from Plus

Inquiry 286 .
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3.5" DISK

COMPATIBILITY
FOR YOUR PC

MANZANA'S 3.8" ADD ON
DISK DRIVE FOR THE IBM PC
(AND MANY COMPATIBLES)

COMPATIBILITY with the
new generation of lap-top
computers using 3.5 disk
drives.

CONVENIENCE of rugged
3.5” disk media.
CAPACITY of 730K addi-
tional storage for your PC.
FLEXIBILITY of using
either 5.25” or 3.5 disks.
DIRECT ACCESS on your
PC to files generated on
DG/One, TI Pro-Lite,GRiD
Case,HP 110,150 via our

flexible, powerful software|

device driver.

Built-in voltage spike protection
FCC-approved

UL-listed plug-in AC transformer
Limited 6-month factory warranty
MDP3 disk drive with an MAP3-PC

accessory package forms a complete
add-on package for the IBM PC

or XT. Absolutely no tools needed

for installation. See your dealer

or call direct for more information

and details on accessory packages
for other computers.

COME SEE US AT COMDEX
NOVEMBER 20-24, 1985

BOOTH M251 at the MGM GRAND

MANZANA"

935 Camino del Sur
Isla Vista, CA 93117
(805) 968-1387
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CLUBS AND
N-EW-SLETTERS

SANTA FE MESSAGE BBS, Bill and Kathy
Christison, Rt. 9. Box 90X. Santa Fe. NM

| 07505, {505) 988-5867. Information on

Santa Fe, tax information service.

TULSA REGIONAL ATARI COMPUTER EN-

| THUSIASTS (TRACE). Tulsa South Regional

Library, 6737 South 85th East Ave.. Tulsa.
OK 74133. Monthly meetings. newsletter
BBS at (918} 749-9049. Annual dues: $12

AKRON SANYO CoMPUTER CLUB, Bruce
Creager. 5425 Diana Lynn Dr., Stow, OH
44224. For Sanyo MBC-550 series users.
Biweekly meetings, public-domain library.

WEST COAST HEATH USERS GROUP
(WCHUG) NEWSLETTER, Van Christopher,
10784 Magnolia Ave. #2H. Santee. CA
92071. Newsletter for Zenith/Heath users
from the Pacific Northwest Heath User
Group and the Santee, California. Heath
User Group. Annual subscription: $15

NEwW YORK PERSONAL COMPUTER INC.
Margaret Levine. Suite 614, 80 Wall St.
New York, NY 100065, (212) 533-6972. Non-
profit group for users of the IBM PC and
compatibles. Monthly meetings and news-
letter, SIGs. library. Annual dues: S$15

WASH ‘N WARE BULLETIN BOARD, Joey
Robichaux. 1036 Brookhollow Dr., Baton
Rouge, LA 70810, (504) 292-7353. 24-hour
BBS, 300- or 1200-bps access, various
interests.

EXEC-PC NETWORK, Bob Mahoney, POB
11191, Shorewood. W1 53211. 24-hour BBS
for users of the IBM PC and compatibles
2300 public-domain files. Registration: $20
per half year; $35 annually.

IBM & ComPATIBLE USER GRouP, Emiliano
Llano. Félix V. Goméz 107. Col. Cove ZP18.
Mexico 01120 DF, tel: 271-34-23. Non-
profit group. monthly newsletter in
Spanish.

INTERNATIONAL MIDI ASSOCIATION, Karen
R. Morin, 11857 Hartsook St., North Holly-
wood, CA 91607, (818) 505-8964. Non-
profit organization dedicated to MIDI
{musical instrument digital interface)
Monthly bulletin. Annual dues: $40.

NEWBURYPORT BIRDERS' EXCHANGE NEWS-
LETTER, Edward Mair, 31 Plummer Ave.
Newburyport. MA 01950. {(617) 462-4796
Monthly newsletter on hardware and soft-
ware for birdwatching. Annual dues: $10.

ACE-NET, Jay Desio. (318) 537-4085
24-hour, 300-bps BBS in west central Loui-
siana. SIG for educators and support for
Franklin users, upgrading planned

SLICER BBS. Slicer Computers Inc.. 2543
Marshall St. NE, Minneapolis. MN 55418
300- or 1200-bps. 24-hour BBS at (612)
788-5909; technical support

SouTH FLORIDA SYSTEM OPERATORS
AsSOCIATION, POB 63-04, Miami. FL
33163. (305) 944-2111. Code of ethics for
SYSOPS.

MPX-16 USERS GROUP NEWSLETTER.
Michael Bamberg. 1059 Northwest
Danielle St., Hillsboro, OR 97124, {503)
640-5920, evenings. Dedicated to Steve
Ciarcia's invention. Annual dues: $5.

DATA GENERAL ONE SPECIAL INTEREST
GrouPp, Robert Weaver, POB 6897, Ox-
nard, CA 93030. {(805) 654-1302. BBS at
{805) 642-0189 is dedicated to using
telecommunications with the DG/One but
is open to all users. Access is 24 hours at
300 or 1200 bps.

NATIONAL EPsoN USERs GrRouP, Richard
Shoemaker, Box 1076. Lemont. PA 16851
{814) 237-5511. evenings and weekends.
Nonprofit group. on-line SIG on Delphi
Annual dues: $25: free sample newsletter.

PRACTICAL ANALYSIS & PROGRAMMING.
Auerbach Publishers Inc.. 6560 North Park
Dr.. Pennsauken, N] 08109, (609) 662-
2070. Monthly newsletter on data-process-
ing techniques for professionals. Annual
dues: $96. B

| CLUBS AND NEWSLETTERS is an |
acknowledgment of new clubs and newsletters
received at BYTE. Please allow at least four
months for your club’s mention to appear. Send
information to BYTE, Clubs and Newsletters

| POB 372. Hancock. NH 03449




Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Programming System.

‘y\\@ 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
* dilf: identifies differences between two files
* mé: macroprocessor expression editing

and substitution

* egrep: extended patiern search
* MicroEMACS: full screen editor with source
COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie € with recent
extensions including void and enum

* Register variables for fast, compact code

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

* MS-DOS linker compatibility

* 8OKT Support

* One-step compiling

* English error messages

* ROMable code

* Linker. assembler, archiver

* Extensive third party library support

esd € SOURCE DEBUGGER

* Debugs at € source level without assembly
language

* Separate evaluation, source. program and
history windows

* Can execute any € expression

* Capabilities of a € interpreter. but runs in
real time

* Set trace points on any statement or variable

© 1985 Mark Williams Company
UNIX is a reglstered trademark of Bell Labs.

Inquiry 223

Mark Williams’ C compiler has earned a place
in some very big companics 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 that add 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 30-day money back
guarantee when you call
1-800-692-1700 to order today:* Mark

You'll be big on the total Williams
C Programming System from Company
1430 West Wrightwood

Mark Williams. too.

*In linois cal) 312-472-6659.

Chicago, linols 60614
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N-EW SERVICES

ORDERING DiSkS OF BYTE LISTINGS

Source-code listings in the form of text files

of programs that accompany,BYTE articles are now
available from BYTE on-disk. To order a disk

of these listings for noncommercial purposes.
indicate the issue (the first available is December
1985) and the kind of disk below. Enclose a check
or money order in the correct amount made out
to BYTE Listings. All prices include postage.

BYTE issue:

COMMON 5Y-inch FORMATS

{all cost $5 per disk in North America. $6 in Europe
and South America, $7 in Asia. Africa, and Australia)
O BM PC

O Apple 1l 5%-inch DOS 3.3

O Apple 1l 5%-inch ProDOS

[0 Commodore 64

[ Hewlett-Packard 125

[ Kaypro 2 CPIM

[J TRS-80 Model il

[J TRS-80 Model 4

[ Texas Instruments Professional

[J Zenith Z-100

[0 Atari

COMMON 3%-inch FORMATS

(all cost $6 per disk in North America, S7 in Europe
and South America, $8 in Asia, Africa. and Australia)
[ Apple Macintosh

[ Atari 520ST

0 Commodore Amiga

(] Hewlett-Packard 150

[J Data General/One

CP/M STANDARD 8-inch FORMAT

{$6 per disk in North America, $7 in Europe and South
America, $8 in Asia, Africa. and Australia)

[ Single-sided single-density

OTHER FORMATS

(all cost $6 per disk in North America. S7 in Europe
and South America, $8 in Asia. Africa, and Australia)
Size Machine

[ 8-inch

O 5%-inch

O 3%-inch

SEND DISK TO:

Name

Street

City State or Province

Postal Code ___.  Country

Check or money order enclosed for $ n
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SIGNING UP FOR BYTECOM

To sign up for computer conferencing among BYTE
readers in Europe, write to

QZ/BYTE

Stockholm University Computing Center
Box 27322

S-102 54 Stockholm, Sweden
Telephone: 46 8 679280

The BYTECOM system includes program listings that go
with BYTE articles. Send a sign-up fee using Swedish
postal .giro 1840701 for the equivalent of 200 Swedish
crowns (about $25) and fill in the form below. There will
be an additional connect-time charge of $6 per hour for
accessing BYTECOM.

Name

Street

City State or Province
Postal Code Country
Telephone

What kind of computer do you use?

BULLETIN BOARDS OUTSIDE THE U.S.

Listed below are some computer bulletin boards
that will carry program listings from BYTE outside
the US. Programs are for noncommercial use in
connection with BYTE articles only. There are no
usage charges but you must pay your own tele-
phone charges.

CANADA

Western Canadian Distribution Center (101 11112 101st
St Edmonton, Alberta T5G 2A2) will be supplying
listings to its member bulletin-board systems.

Canadian Remote Systems, Toronto. Ontario,
(416) 231-9202

Edmonton, Alberta. (403) 454-6093
Meadowlark, Alberta, (403} 435-6579

Prince George, British Columbia, (604} 562-9519
Regina, Saskatchewan, (306) 586-5585
Winnipeg. Manitoba. (204) 452-5529

ENGLAND
Frank Thornley's Fido, Compulink, 0 4867 6535

NETHERLANDS

Henk Wevers' Fido, +31-8380-37156
Mr. Wevers serves as the main distribution center for 16
other Fidos in The Netherlands.

In addition, arrangements for BYTEnet Listings are being
made with one or more system operators in the follow-
ing nations: Australia. Canada, Chile, Denmark. England.
France, Hong Kong. Ireland. Italy. Japan, Norway.
Singapore, and West Germany.
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Now the biggest name
in C compilers comes in a size
everybody can afford.
Lets C.

Introducing Mark Williams' $75 C compiler. Want to explore € programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

This is no little beginners model. Let’s C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming Svstem. The one chosen by Intel, DEC, Wang

vark Williame Lot and thousands of professional programmers. The one that wins the
. for X‘e ;::il-spce;z: benchmarks and the reviewers' praise:
MS-DOS “(This compiler) bas the most professional feel of any package we tested...” —BYTE
° fea;:sctg':?::itaﬁwse plus “Of all the compilers reviewed. ( it) wouwld be my first choice Sor product
2 ot —David W. Smith, PC WORI,
o Full Kernighan & Ritchie C development.”—David W. Smith, PC WORLD
:\."ﬂ E’:&‘f‘ons il And now for more big news. Get our revolutionary ¢sd C Source
° t - .
and complete librarics Debugger for just $75, too.
o Small memory model Use this coupon or charge by calling toll-free: You can breeze through
© Many powerful utilities 1-800-MWC-1700. In IIl. call 312-472-6659. . . .
incluyd?ng linker. A e — debugging at the C source
assembler, archiver, cc | Mark Williams Let’s C | levelignoring clunky
g:e{:it L pwiomp'h"g' Al I $75 | assembler code.
* MicroEMACS full screen | Prease send me | Aftordable, powerful,
editor with spurce ) l copics ot Lets Cand copics of esd (C Source Debugger ) l dchus)srlblc‘ Mark Williams
® Supported by dozens of | 875 cach. (ML residents add ™% sales tax ) | e € b phs bien e
third party libraries | Dlcheck [Money Order D] Vist, Mastertand or | Lets Ciis the big name C
J ll:gggrf:;z:'l:ﬁ éoﬁy(':s e for | Amencan Express | compiler at a price you can
large scale applications | Name_ I — | handle. Get your hands on
development I | itnow:
Let's C Benchmark Done on Address__ —
an IBM-PC/XT, no 8087. | l
Program: Floating Point | cin__ — — Stte Zip l Mark
from BYTE, August, 1983. | Wi"iams
Exec Time in Seconds | ot F—— L — Company
Let's C 134.20
MS 3.0 347.45 ! Signarure. — . l 1430 West Wrightwood
. —— e - Chicago, lllinois 60614 Inquiry 224

© 1945 Mark Williams ENIX s trademiark of Bell Labs
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STOCKING
STUFFERS!

FLIGHT SIMULATOR
from Microsoft
MAXELL DISKE'ITES
(free Flip 'n File box) $25
' PROFESSIONAL
TRIVIA FEVER
F-15 STRIKE EAGLE s30

T

334 |

OR $110 FOR ALL FOUR. |

CHIPS

All our chips are tested
and priced for quick
sale. Call us!

INTEL 8087, 80287,
high speed coproc. ___
_ From $125
64K—256K
RAMCHIPS

____ Call for Market Price.
128K Piggy-back chips
foryour AT
____Call for Market Price.

YOUR PERSONAL BLUE CHIP CARD

MICRO
MART

1234 567 B0 123

Micro Mart has financing
options available. Ask for
a Micro Mart Blue Chip
Credit Card, today.

COMPUTERS

AT&T Color and Mono Systems
in stock Start at $§1795
COMPUTER SPECIAL OF

THE MONTH call for details! _

NETWORKING/
PROTOCOL
COMVERSION

SNA & BISYNC 3780, 5251.
Mod 11 & 12, 3274, 3278 ____
PC TURBO 186/187 board,
128K, 8087 Serial Board
attached

TECHLAND Blue Lynx.
Complete line______Call!
IRMA Complete line From $849

HARD DISCS

PEACHTREE TECHNOLOGIES
lO & 20 Meg. internal &

mal______ From $549
IRWIN/TANDBERG Tape
back-up systems___ From §495
SEAGATE Fast 10, 20, 75 Meg.
for PC & AT From $495
SYSGEN Complete line
— New Low Prices. Call!
BERNOULLI TECHNOLOGY
Hard disc Subsystems__ $2595
PRIAM Superfast 40 & 60
Meg. for AT

PRINTERS &
PLOTTERS

We have thousands in stoek.
PRINTER SPECIAL OF THE
MONTH cali for details!
HOUSTON INSTRUMENTS
Plotters and Digitizers in stock __
DOT MATRIX
EPSON FX85/185
EPSON LX80/LQ1500
COMREX 420, Epson com-
patible, 400cps $1695
OKIDATA 192 & 193, ML84,
Pacemark 2410
OKIDATA Color printers,
complete line
TOSHIBA P-351 & 1340
_ ______ New Low Prices!
TEXAS INSTRUMENTS 855 __
From $799
LETTER QUALITY
NEC spinwriters 2050, 3550,
8850____ New Low Prices!
COMREX CRIIE, CRHII & CR
IV Startat $369
We carry a full range of form
handling options.

Call!

NEW!

©cCopyright 1985

Micro Mart, Inc.

Technology Corporate Campus
3159 Campus Drive

Norcross, Georgia 30071

IBM is a registered trademark of
International Business Machines
Corporation.

Prices are subject to change
without notice and are similar,
but may vary at over 20 Micro
Mart Retail Stores.

Inquiry 236

SANTA
CLAUS!

AT&T 128K of mem-
ory, 1 disk drive
including a mono-
chrome monitor____

81795 m

MULTIFUNCTION
BOARDS

We have a complete line of
Multifunction Boards compati-
ble with the Portable, XT/AT.
THE BOARD SPECIAL OF
THE MONTH _ call for details!
SIX PAK 64-384K, multifunc.
1/0 MINNIE 1/0 shortboard
for Portable & AT______
____ New Low Pricel
ADVANTAGE 128K-3Mb,
expansion for AT
QUADRAM QUADBOARD
Loaded, 384K____ $279
TECMAR CAPTAIN, 0-384K,

multifunc. $175
TALLTREE J-RAM II

New Low Price!
GRAPHIC
CARDS

PREVIEW Mono Graphics/
Hercules look-alike $269
HERCULES Mono & Color
Graphics cards_ New Low Prices!
TECMAR Graphics Master,
HiRes Color & Mono supports
Lotus $449
QUADRAM Quadcolor I & II
colorcards

PARADISE Multi-display
or modular graphics
cards________From §199
STB Chauffeur &
Colorific__$289 & $189
SIGMA Color 400 for
PGS SR-12 New Low Price!

FLOPPY DISK
DRIVES

1/2 HEIGHT Disk
Drives from Shugart,
Mitsubishi & TEAC.

PC, XT & AT Compatible
. From 115

TANDON T™M 100-2,
DD/DS, 360K
______New low, low price!

MISCELLANEOUS

MAXELL Diskettes in a
FREE flip N’ file box $25
DYSAN Diskettes at

the lowest price in the

USA______ Call!
MOUSE SYSTEMS

PC Mouse, optical
whoftware ________$139
MICROSOFT Mouse,
bus or serial mechanical
KEYTRONICS 5151 &
5152 keyboards
- ___From $149
KENSINGTON MICRO-
WARE MasterPiece _$99
CURTIS Accessories,
Pedestals, cables, etc. ___
HAYES Mach II & Mach
1 Joysticks ____ $39/845
QUADRAM Microfazer
print buffer 8-128K_
___ From $129
TRIPPELITE I1SOBAR
surge protectors, 4 & 8
plug From $49




MICRO MUSIC New

synthesizer system for
PC, incl. keyboard &

digitizer________ $1895
POLAROID Paletie 51195

SOFTWARE

SOFTWARE SPECIAL
OF THE MONTH. cali
for details!

ACCOUNTING
SORCIM/IUS Complete
line including Windows
___From $289/each

SPREADSHEETS &
INTEGRATED PACKAGES
SORCIM superCalc 3,
vers, 2.0_New Low Price!

ENHANCEMENTS &

UTILIMIES
FOX & GELLER com-
plete line for dBase 11/111,
Rbase 4000 ___
NORTON utitities 3.0.
569
ROSESOFT ProKey 3.0
589
CENTRAL POINT
SOFTWARE copy 11
PC___ 35
SOFTSTYLE set FX +
and Printworks, printer
control ——e
SIDEWAYS Inverts
printout 835
BORLAND sideKick and
SuperKey____From $40
COMPILERS &

LANGUAGE TOOLS
LATTICE C-Compilers
— $279
MICROSOFT Complete

line

BORLAND Turbo Pascal,
Turbo Toolbox & more
___From $35/each

GRAPHICS

Z-SOFT PC Paintbrush, mouse
graphics___ = $95
DECISION RESOURCES
ChartMaster_Latest version $239
MICROSOFT Chart____ s169

COMMUNICATIONS
MICROSTUF Crosstalk XVI
Latestversion__________ $99
HAYES Smartcom1_____s85

WORD PROCESSORS
MULTIMATE wispelling checker
& tutorial _______ New Low Price!
SAMNA+ 5350
MICROSOFT word. New
version ______ New Low Price!
LIFETREE volkswriter Deluxe
= $169
SSI WordPerfect. version 4.0.
— $249
MICROPRO WordStar Profes-
sional series_____ New Low Price!

OFFICE & PROJECT

PLANNING
HARVARD Total Project
Manager . 5299
SORCIM/IUS Super Project $199
MICROSOFT Project $175
DATA BASE MANAGERS

Call for unadvertised Data
Base Managers.
MICRORIM 4000 or 5000
Report Writer & Clout
—_ New Low Price!
WARNER SOFTWARE The
Desk Organizer_____ 5145
MICROSTUF 1nfoscope ___$99

MODEMS

HAYES Smartmodem 300

1200, 1200B & 2400. We have
the best stock in the USA __cCallt
VEN-TEL 1200 Baud Half Card
w/Crosstalk _ $399

MONITORS AND
CRT'S

PGS Max 12 (E) amber, HX12
HX12 (E), & SR-12 New Low Prices!

t  QUADRAM Quadchrome, 690

dot RGB $449
AMDEK Color 300, 500, 600

700, 710 call!
AMDEK 300A/300G/310A __.
' $129/5119/5165

MICRO MART IS A SERVICE MARK
OF MICRO MART, INC

Inquiry 236

WELGOME
TO THE WORLD
OF MIGRO MARY.

A world of friendly micro-
computer experts. And your window
to the world of computer products,
information, service and support.
Or just good microcomputer advice. |

Micro Mart presents the latest and ~—
best-selling PC products at some
world-beating prices. And with our
15 million dollar inventory on-line
to our IBM mainframe, we quickly
know what’s in stock. And how to get it to you fast.

You’ll find Micro Mart Service to be world class,
too. Highly trained technicians repair and replace
any product we sell. On-site, depot and customized
Micro Mart Service can fit your business needs. No
question. But if you have any questions about any
aspect of microcomputers, Micro Mart will give
you the answers.

So for all your PC needs, call on the people
at Micro Mart. They make all the difference in
the world. “We’re America’s PC Specialists.’

1-800-241-8149:
(404) 449-8089.

12/1 BT
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" N\ The C for Microcomputers

AZ1=C

PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple 11, CP/M-80, Radio Shack,

Commodore, XENIX, ROM, and Cross Development systems

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
‘A compiler that has many strengths
for serious work’

Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 pl018) measures performance for a
systems software instruction mix. The results are with-
out reglster variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

quite valuable

Compile/ |
Link Time

Code
Size

Execution
Time

Dhrystone Benchmark
Manx Aztec C86 3.3
Microsoft C3.0
Optimized C86 2.20)
Mark Williams 2.0

34 secs
34 secs
53 secs
56 secs

5,760
7146
11,009
12,980

93 secs
119 secs
172 secs
113 secs

Lattice 2.14 89secs 20,404 117 secs

Great Features: Manx Aztec C86 is bundled with a powerful
armay of well documented productivity tools. library routines
and features.

Optimized C compiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z (vi) Source Editor <
ROM Support Package < INTEL HEX Utility <
Library Source Code < Mixed memory models <
MAKE, DIFF, and GREP <  Source Debugger <

One vear of updates < CP/M-86 Library <

Symbolic Debugger

LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option

CP/M-86 Library <

Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. ltems marked -c are
special features of the Aztec C86-c system.

Aztec C86-¢c Commercial System
Aztec C86-d Developer’s System
Aztec C86-p Personal System
Aztec C86-a Apprentice System

$499
$299
$199

$49

All systems are upgradable by paying the difference
in price plus $10.

Third Party Software: There are a number of high qual
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft-
ware development.
C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99 C Util Lib §185
PANEL $295 Plink-86 $395

Greenleaf $185
PC-lint $98

UNIX 182 r.%.-w ™ i Labor ’
inc.. Coum, PC.#nl TM GIMPLE Software. Windecrven SunSereen TM Surfec, PANEL TM Rounahill Compuler Systems Lid Wil

_ ;ngh\ﬂov

1008, Lattice TM Lattice InC., C-tr06 TM Faircom, Inc , PHACT Th PHACT ASSOC , Ci Ogtumezy

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k
“Library handling is very flexible ... documentation is
excellent . .. the shell a pleasure to work in ... blows
away the competition Yor pure compile speed . .. an ex-
cellent effort.”

Computer Language review. April 1985
Aztec C68k is the most widely used commercial C com-
piler for the Macintosh. its quality, performance, and
completeness place Manx Aztec C68k in a position be-
yond comparison. It is available in several upgradable
versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian
Source Editor
MacRam Disk -¢
Library Source -

Creates Clickable Applications
Mouse Enhanced SHELL
Easy Access to Mac Toolbox
UNIX Library Functions
Terminal Emulator (Source)
Clear Detailed Documentation
C-Stuff Library

UniTools (vi,make,diff,grep) -c
One Year of Updates -¢

Items marked -c are available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-c systems.

Aztec C68k-c Commercial System
Aztec C68d-d Developer’s System
Aztec C68k-p Personal System
C-tree database (source)

AMIGA, CP/M-68k, 68k UNIX

$499
$299
$199
$399

call

Apple I, Commodore,
65xx, 65C02 ROM

Manx Aztec C65
“The AZTEC C system is one of the finest software
packages ! have seen”

NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system includes a full optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple Il version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65-c/128 Commodore system runs under
the C128 CP/M environment and generates programs for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

Aztec C65-c ProDOS & DOS 3.3  $399
Aztec C65-d Apple DOS 3.3 $199
Aztec C65-p Apple Personal system $99
Aztec C65-a for learning C $49
Aztec C65-¢/128 C64, C128, CP/M $399

Distribution of Manx Aztec C

In the USA, Manx Software Systems is the sole and ex-
cluslve distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

Manx Cross Development Systems

Cross developed programs are edited, compiled, assem-
bled, and linked on one machine (the HOST) and trans-
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compllers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applications.

HOSTS: VAX UNIX (33000}, PDP-1 UNIX ($2000), MS-
DOS (5750), CP/M (5750), MACINTOSH ($750),
CP/M-68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple II, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/2Z80 ROM,
65xx ROM.

The first TARGET is Included in the price of the HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $1000 (VAX).

Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

CPIM, Radio Shack
8080/8085/Z80 ROM

Manx Aztec CII
I've had a lot of experience with different C compilers
but the Aztec C80 Compiler and Profe al Devel
ment System is the best 've seen
80-Micro, December, 1984, John B. Harvell ili

Aztec C II-c (CP/M & ROM) $349
Aztec C I-d (CP/M) $199
C-tree database (source) $399
Aztec C80-c (TRS-80 3 & 4) $299
Aztec C80-d (TRS-80 3 & 4) $199

How To Become an Aztec C User

To become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (B00-TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812,

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.
How To Get More Information

To get more Information on Manx Aztec C and related
products, call 1-800-221-0440, or 201.530-7997, or write
to Manx Software Systems.

p

30 Day Guarantee

Any Manx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking fee may be required.

Discounts

There are special discounts available to professors,
students, and consultants. A discount Is also available on
a“trade In” basis for users of competing systems. Call for
informatlon.

inquiry 222

To order or for information call:

800-221-0440

86 TM Computer innovebons, inc., MACINTOSH, APPLE TM APPLE, ING., Pre-C. PLINK 86 TM PHOENIX, HALD TM tiedia Cybernetcs
FORC T™M Creative Soltions. XENDC MS TM MICRQSOFT INC , CP/M TM DRI AMIGA (o4 C128 T™M COMMODORE int




B-O-OK REVIEW:S

BACK TO BASIC:
THE HISTORY,
CORRUPTION, AND
FUTURE OF THE
LANGUAGE

John G. Kemeny and
Thomas E. Kurtz
Addison-Wesley
Reading, MA: 1985
142 pages, $12.95

ETHICAL ISSUES IN THE
USE OF COMPUTERS
Deborah G. Johnson and
John W. Snapper, eds.
Wadsworth Publishing
Belmont, CA: 1985

363 pages, S19

IBM PC/8088

ASSEMBLY LANGUAGE
PROGRAMMING

Avtar Singh and

Walter A. Triebel
Prentice-Hall

Englewood Cliffs, NJ: 1985
448 pages, $39.95
(floppy disk optional)

necessary to develop an-
other version.

The book's subtitle, “The
History, Corruption. and
Future of the Language’
establishes a clear point of
view early—that the noble
language originally created
to help bring computing
power to the mass of col-
lege students in 1964 has
been fouled in the interven-
ing years by its association
with anemic-powered ma-
chines and a nonacademic,
nonprofessional cadre of
casual programmers who
care not to nourish the lan-
guage.

The professors may in fact
have a point here. There is
just enough of a hackers
mentality in the way they
describe the birth and
evolution of BASIC at Dart-
mouth College to make be-
lievable their claim that they
created True BASIC to cor-
rect the inadequacies
ascribed to the language's
many inferior versions.

Unquestionably  the

BACK TO BASIC:

THE HISTORY, CORRUPTION. AND FUTURE
OF THE LANGUAGE

Reviewed by G. Michael Vose

M ore than 20 years ago. John G. Kemeny and Thomas
E. Kurtz created the BASIC computer lan guage and
placed it in the public domain. Now they have tried to
reclaim their progeny and exert an influence on its future.

To reestablish their control over the language. Kemeny
and Kurtz founded a private company and oversaw the
creation of a version of BASIC for microcomputers that
they call True BASIC (see my review of True BASIC in the
May BYTE. page 279). In conjunction with the release of
this version of “pure” BASIC, Kemeny and Kurtz teamed
up to write Back to BASIC to explain why they thought it

ILLUSTRATED BY MARK FISHER

historical account of the
birth of BASIC (and the time-sharing operating system de-
signed concurrently with it) constitutes the most pleasur-
able part of this book. The reminiscences of the professors
reveal their excitement at the prospect of opening up to
young minds the powerful potential of computing. There
is in these vignettes a strong undercurrent of the “hacker
ethic'—as described by Steven Levy in Hackers: Heroes of the
Computer Revolution (Doubleday. 1984)—a need to share the
magic of the computer with people who could create new
uses for the machine and thereby add to its power.
Before creating BASIC. Kemeny and Kurtz came up with
eight rules for language design. These rules boil down to
the following generic sentence that today applies to many
high-level languages: A language should be easy to learn,
(continued)
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A NEW WAY
TO SPELL

PERFORMANCE

‘WESTERN AT TURBO'
THE ULTIMATE COMPUTING MACHINE
WITH IBM COMPATABILITY

AT TURBO

i ™

L )

MADE IN

USA

NOW WITH OPTIONAL:
o 6MHz-8MHz switching capabliity
giving 33% faster operation than 1BM PC/AT
« 2 MB ram onboard capability with a built-in parallel

printer port $2595.00

o 80286 or 80286-8 CPU with optional 80287 co-processor

* 8 expansion slots ¢ On board battery-backed clock calen-
dar » Optional 20/33/80 MB Winchester disk memory ¢ Op-

tional multifunction card with total 4 MB RAM and 4 serial

ports, 1 parallel port and game port capability.

PC TURBO

MADE IN

USA
WESTERN PC TURBO

($1495.20 — 256K, 2x360K tioppy drives, CC/MC mono monitor 1 printer port)

Now with: 8 expansion slots e Dual clock speed of 8MHz —

4.77 giving 50% faster operation  Up to 1 MB RAM on

mother board — optional ram disk software to address

above 704 K o 1 parallel port » Optional floppy controller &

drive 1.2 MB floppy drive with serial parallel ports e

10/20/33 MB Winchester disk capability.

estern —omputer

WARNER CORPORATE PARK

1381 WARNER AVE., SUITE B, TUSTIN, CA 82680
(714) 259-7755 TELEX 756731 ANSWERBACK WESTERN COMP.

EUROPEAN HEAD OFFICE
BELECTRONIC SA, RUE CENTRALE 43
CH-1880-BEX, SWITZERLAND
PHONE (025) 631250
TELEX 456 168 ASWERBACK BELE CH.

Inquiry 386 for End-Users.
Inquiry 387 for DEALERS ONLY.
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general purpose, extensible. interactive, fast for small pro-
grams, and descriptive about errors; and it should also
shield the programmer from the hardware and the oper-
ating system. In terms of these design criteria, Microsoft
BASIC stacks up well as an implementation of the
language.

Kemeny and Kurtz detail the growth of BASIC at Dart-
mouth through seven major versions and revel in the
remembrance that it was often students and faculty who
significantly improved it. They detail the entry of the lan-
guage into the commercial world through General Elec-
tric, the company that provided hardware for the college
in exchange for its faculty's software expertise. They point
out that at Dartmouth, BASIC was always a compiled lan-
guage. never interpreted (as the majority of today’s BASIC
community has come to know it)

BASIC's implementation as an interpreter is just one of
the criticisms the professors level at the many versions
of what they call "Street BASIC" Curiously, one of the
maijor faults they find with interpreters is that they don't
check code lines for accuracy as the lines are entered. This
is actually a function performed by incremental compilers.
They also don't like an interpreter’s disapproval of dimen-
sion arrays more than once. This attitude no doubt arises
from many years of using machines with lots of memory.
The authors appear unwilling to concede that the interac-
tive nature of the Microsoft BASIC interpreter may have
been the key to its success on microcomputers.

Another criticism they level at Street BASIC is its elimina-
tion of the keyword LET (done. they feel, to save memory).
They also complain that error messages like “Syntax error
on line 230" are far inferior to the error messages
generated by compilers. The criticism they make about
FOR loops describes the following situation:

FORX = 1TON

| NEXT X

executes the loop once even if N=0, as in the FORTRAN
model. Mathematical practice specifies that when N=0
the loop should be skipped. but FORTRAN and Street
BASIC execute the loop once anyway. The professors want
BASIC to skip the loop entirely when N=0.

Kemeny and Kurtz also criticize Street BASIC for having
primitive graphics commands that often require the pro-
grammer to calculate individual pixels to draw a line on
the screen. They feel that pixel calculations are best left
to computers, which calculate quickly and without error.

The professors similarly criticize BASICs for converting
program keywords and variable names into uppercase let-
ters regardless of how they were typed in. and they fault
editors that do not automatically indent code within block
structures. They feel that these kinds of style conventions
are not trivial, and they list academic references to back
up their contention that good style enhances program
readability.

(continued)



If youre

looking forward to

the day when programming
is sophisticated and simple,

heres the day to
look forward to.

From this day on, you'll actually
be able to watch your own
programs run.

From this day on, you'll never
make another syntax error Or be
frustrated by searches through
cryptic user manuals.

Because on this day, you'll
discover the programming system
you've been looking for.

YOU CAN'T MISS IT!

A free demonstration disk is
yours on the cover of
January’s issue of
COMPUTER LANGUAGE
Magazine.

Software
ChannelsInc.

900 Rockmead Dr.,
Kingwood, Texas 77339

International and Canada
212 King St. W.

Toronto, Ontaric

M5H 1K5

Inquiry 229



IZ DS/DD 360K Disk Drive
1 384 RAM Memory, Amber 20 MHz Monitor PAJ

8uit o ROM Duagrosties, 1 Expantion Sigt

S £2F-148-428Y 1,350
— One Plus
/\ , .{ 2 IT(npnm Stots
\ o C2F.158-428U 1,850
3 One Plus
Hod Dab Systmt, 20 Meg Winneg 1/0S/D0 300K

384 RAM Memory, B MHz with 7 Expansion Siots
CZW- 158-428U 2,429

New Advance Technology PC
IBM PC/AT Compatible
Segie 0S. 00 1.2 Meg Dk D
512K RAM, Seria Parallel

6 Portables z.e o 6w compraie
Bock 14 Screen 8 Mz
2 Standaro 0S/00/380K Diwes

840 1 200 Dot Graphs
14.3 Lbs. 250K RAM

Amber 20 MHz Montor {P3)
Expandadiny for up o 12 3emulaneous users am-az 1,995
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HARD DISKS
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All Major Brands 85 Meg Coll Many Advantages over WP,
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IBM Parallel Interface
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25% - 40% OHf
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3 Many More Features

BUILD YOUR OWN P.C.

PC Case

—
PC-XT Mothar Board ) 1 Enhanced Keyboard
with Ninged Top lor 1BM PC
IBM™ Fully Compatible 1 i) T
5088 Macro- Processor :';B?‘"‘;".;;;“‘ e Key b SN Xey
with 8087 Math Pros. Socket e LED indicators o
8 1D Siots, 256K Do Board Memary et s T TMOMS Cop't Lock

Assembled b Tested Board b Al Companenty

740w
1- 5229 3.4 5219 4-10 $200 Quaiey Cosa — A Metal
Over 10 Call

L....._.........,_...... t“m 0.6 043 m’
—

PC-XT Compatitla  \ { w

includes Multifunction Card
540K AAM, 2 - DS/00 Disks 360K

Number Keys
Fuby 1BM
Comoatibie

N ~
.
L-SBS 2-3 $85 410 $80
R

—
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Power Supply

® 4 Drives Power Plugs
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BOOK REVIEWS

The professors make a lot of the fact that Dartmouth
BASIC underwent seven major revisions but fail to note
that Microsoft BASIC has seen at least six. These revisions
have added significant improvements to the language's
power and syntax and have even provided for true com-
pilation. In addition, companies other than Microsoft have
produced implementations of BASIC that are arguably as
good as the Dartmouth versions.

THE MESSAGE
Being learned men, Kemeny and Kurtz understand that
BASIC's corruption was often by necessity—squeezing the
language into 4K-pyte and 8K-byte microcomputers re-
quired some compromises in functionality. But since to-
day’'s machines impose fewer performance restrictions. the
professors assert that it's time for a refurbished BASIC to
take its place alongside Pascal and other respectable
languages as a legitimate functional and educational tool.
That constitutes the message of Back to BASIC. Using ex-
ample program fragments written in True BASIC. the pro-

fessors argue that BASIC is a good programming language.

Their arguments are well founded even if their objectivity
might be questioned. The latest version of Dartmouth
BASIC. the proposed ANSI standard for BASIC. and the
professors commercial version of the language are all
useful and powerful programming systems.

Many people question. however. the need for versions
of BASIC that differ from the widely used Microsoft ver-
sion. The important issues of data-file compatibility and
source-code transportability of Microsoft BASIC programs
with other versions of the language concern many peo-
ple who can appreciate the potential of a new BASIC but
have an existing software investment to protect.

NOT CONVINCING

Since Back to BASIC was apparently written in part to justify
the existence of the new True BASIC and to anticipate ob-
jections to its adoption. it is surprising that the issues of
compatibility and transportability between ANSI BASIC
and the Microsoft version are never addressed. Similarly.
Kemeny and Kurtz never discuss the relearning process
that many programmers who grew up with Microsoft
BASIC will have to undergo in order to adapt to the “new”
BASIC.

As a result, the book doesn't convince me that an ANSI
standard version of BASIC is right for me. And the space
that Kemeny and Kurtz devote to espousing the message
that a standard is necessary could have been put to bet-
ter use by elaborating on the historical narrative of the
first few chapters.

For example, ane of the narrative’'s most charming pas-
sages concerns how students, working during the sum-
mer to help GE polish an operating system. cracked GE’s
security system to humble the system’s creators. who had
bragged about its invulnerability. More of this kind of in-
sight into the evolution of BASIC within the fertile environs

(continued)



We have over 1000
Software and hardware
items in stock. Shipments
on almost all items within
24 hours!

(A
TOLL-FREE ORDER LINE 1-800-421-3135

Cal] for programs not listed.

S VAREHOUS:
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DATA
PRODUCTS

FREE SOFTWARE!
With over $100 purchase
you will receive a free
diskette for your IBM PC
with label maker, checker
game and banner program

Technical & Other Info. (602) 246-2222

SOFTWARE
——DATA BASE MANAGERS——

Alpha Data Base manager ..... $165
ClOUt 2 oo BN s i w s b s on e o WA s 129
CONAONT WL W it S n et bt e Py 4 299
Fox and Geller Quickcode ....... 145
Fox and Geller Quickreport ...... 145
Friday .......................... 159
Knowledgeman .................. 225
KPaint .. ........................ 60
KGraph ........................ 135
KRTEXTH . orn TRl s e e o RS 105
KRREPOTY 4 n nmmtiem boanine oo v lis 135
NUtShel | sE N eena s s el « sl i <'dat < f o 85 55
PES: Rlle St e« ik s a w'ewia e 3 78
Power Base 2.1 .................. 199
RBasSe 5000« 51 aics = § S5ES S8 Call
Thilnke TamKk s s ¥e s st sas c1 8 bocass: - 98
U R s FOT. B 169
——WORD-PROCESSING——
Easy R (Mo o) I e . i s 89
Leading Edge w/Merge ........... 85
Microsoft Word .................. 225
Multimate ...................... Call
Multimate Advantage ............. 255
OasisWord Plus .................. 85
Peachtext 5000 .................. 145
RESTATITE, orlewee s ol e amie s s e o 78
Random House Spell Checker ..... 36
Samna FII8.0; pmesbesnsesseinin i d 265
Volkswriter Deluxe ......... 139
Word Perfect 4.1 ............ ... 195
Wondstal adanch s rhrse s yr kg 170
Wordstar Propac ............... 238
Wordstar 2000 ................... 238
Wordstar 2000+ .................. 285
——SPREADSHEETS ——
EoMUS l=2=3) | ariahd bl ¢ 5 o s Call
Microsoft Multiplan .......... .. .. 115
PESTPIaN = quybs st - N i 78
Supercalc bt ............. .. ... .. 145
Supercalc 111 2.1 (New) ........... 169
——ACCOUNTING——
BPI Accounts Payable ........... 299
BPI Account Receivable ......... 299
BPI General Accounting ......... 299
E R el e v o TN 299
GYma ™. . s R SRt Call
Dollars and $ense ............... 95
MBSIE=, 11 IEEE iy Call
Tobias Managing Your Money ..... 95

TCS. Big Four equlvalent of Peach-
tree Serles 4 - Specially augmented
and customized for your IBM PC
Terminal and Printer - GL, AR, PA
AP, CP/M-80, CP/M-86 for PC XT
DOS 1.1, 2.0

Each Module $65 For All Four $249

——INTEGRATED——

Enable ......................... Call
Smart Software ................. Call
——TRANSFER PROGRAMS ——
Crosstatk XVI .................... 89
Hayes Smartcom ................ 88
Microsoft Access................. 149
Move-It ... ... ... . ... ... .. .. 79
Remote .......................... 99
——GRAPHICS——
Chartmaster ..................... 220

SOFTWARE
Dr.Halo Il . ... ... ... ... ... $99
Energraphics w/o Plotter ......... 170
Energraphics w/Plotter .. ....... 220
o i (AP S T U T W v 1= T 99
Graphwriter/Combo ............. 310
Microsoft Flight Simulator ........ 32
PC Paint Brush ................... 69
PFS Graph ....................... 78
Signmaster ...................... 145
——LANGUAGES——
Concurrent PC/Dos  ............. Call
Fortran 77 ....................... 208
Lattice C Compiler .......... . ... 249
Liteboat Run C Interpreter ........ 89
Microsoit C Compiler .......... . 239
MIcrOSOMN FORtMAN ;.53 8 4iacidung 209
Microsoft Macro Assembler ....... 89
Microsoft Pascal Compiler ....... 179
Microsoft Quick Basic ............ 65
MultiHalo ....................... 140
——PROJECT MANAGEMENT ——
Harvard Project Manager ........ 199
Microsoft Project ......... ... .. 150
Super Project ............ ...... 185
Total Harvard Project ..... ...... 245
——UTILITIES——
Copy IPC ... ..........ocvvini... 22
CopyllPCBoard ................ 79
Copywright ...................... 45
Norton Utilities 3.0 ............... 52
P CNTIC0| S R e ss n ss wan s 5d »'s & a el 22
REOKEYINI]  feriirn 7w § a sk mu g g § w n 75
SUPETKEYE el p el A et 5 6600 36
HARDWARE
BUYS OF THE YEAR
Expansion Board 0 to 576K ... $69
KB5151 Keyboard Equivalent .. 89
Hercules Graphic Board
w/Par Port Equivalent . 118
1 Year Warranty - 30 Day
Return Priviledge.
——MODEMS ——
Anchor Express ................. 239
Hayes 1200] sagsbss dansd e beo: b Call
Hayes 1200B w/Software ........ Call
Hayes 2400 ..................... 605
Promodem 1200B w/Software .... 265
Promodem 1200 ........... ..... 309
——RAM——
64K 150N3S Chips (Set of 9) 6.50
256K Ram Chips (Setof9) ..... 39.50
——BOARDS——
AST Advantage .................. 385
AST Sixpack (384K) ............. 249
Hercules ColorCard ............. 145
Hercules Graphics Card ......... 275
R R AN L R e s = A & et o d g Call
Paradise Five Pak w/64K ... ... .. 155
Paradise Modular Graphics Card . 249
Quadram Board with Par/Ser
and Game Port .............. 199
Quadcolor | .............. —— 185
Sigma Maximizer Multifunction ... 169
Sperry 512K Expansion w/128K ... 145
STB Chauffeur Board ............ 249
STB Mono Board ................ 155
AB Parallel Print Switch. ........... 75

HARDWARE
——COMPUTERS——
CoronaPC .............. . Call
Sperry PC Mono 256K Dual Drive

Serial Port, Clock, MS/DOS 2.11
$1650
.................... Call

IBM PC Clone, 256K, Amber Moni-
tor, Hercules Graphics Card Equi-
VAEN g mia m ams = cxmp T B, swaar'alt $950

ITT Computers PC Compatible 256k
Dual Drive, Mono, MS/DOS . 1395

ITT XP80286 IBM/PC Compatible,
3 times faster than an XT. 30% faster
than an AT

ZE N T R e § e bs i Boar i v
——PRINTERS——

FREE! PRINTER SET SOFTWARE
Purchase an Okidata, Epson, Gemini,
Citizen or Toshiba printer and re-
Ceive at no charge a menudriven pro-
gram to set print characteristics or to
make your computer function as a
correcting typewriter. Retail value

$35. Available for most disk formats.

CITIZEN
VS R S 255
SR S 7 st e 355
S B e MBI e b § i1 o darbrns & 5l 329
DAISYWRITER 2000 ............. 850
EPSON - Call on all models
JUKI
U500 S R 349
Juki6300 ....................... 685
Juki Tractors .................... 120
NEC
co 15T I - 989
8850 . ..., 1349
PS Parellel ................. ... Call
OKIDATA - Call on all models
PANASONIC
Ve e e e e 239
] 2 R o etk o e sl i bk s m 349
O T et i i 1 1 v g 429
[ PBS r -H E  RAE 410
SILVER REED
EX A 00 P s B s o 50 s B 205
EXPISEERINE by o M s s tros ot . o 389
EXP770P ... ... .. ............... 689
STAR MICRONICS
SG-10 ...t Call
SCHIE T RS - s 369
Call for prices on other models
TOSHIBA
IS0 I i = A At 6 e B & v b5 499
R | Rt t-d et s h i B L e 1075
——MONITORS——
AN O E R A X s » A s v Call for price
(A ] BN L et Mk i m m 319
Taxan T2NNGreen’ ui ik « me dan = cogeh 125
Taxan 122 Amber . ...... Vs o L84 134
Princeton HX-12 ................. 445
Princeton Max 12 ................ 170
Samsung TTL, Amber ............. 95

TERMS: Prices include 3% cash discount. Add 3% for
charge anc C.0.D. orders. Shipping on most software is
$5.00. AZ o1ders +6% sales tax. Personal check - allow ten
(10) days ta clear. Prices are subject to change.

TOLL-FREE ORDER LINE 1-800-421-3135

WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave. « Phoenix, AZ 85021
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THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM

TELEX 910 380 3980
((ALL MAIL: 12060 SW Garden Place, Portland, OR 97223 )
- FOR YOUR APPLE

MACINTOSH COMPUTERS BUSINESS SOFTWARE

UTILITIES SOFTWARE

3 IST  CONRQOY 3T CONROY
] S M‘ ‘IDD‘Q PRICE PRICE CE vmgs
. = PENGUIN, Graphics Magician $ 808 41
" ;-& Ile, e, Mac IN STOCK, CALL ALP‘S;"‘;’I‘;:"P:’.(‘:‘Z‘O:";E:""’&;‘:;) : ‘gg 2 33 QUALITY, Bag of Tricks s 40S 29
) UNITED SWI, ASCII Express-ProDOS § 130 § 82
" B

) EAlid FLOPPY DISK DRIVES iRt $ 250 § 225 miLico, Essential Data Duplicator 1 § 80 § 49

AEGIS, Challenger or Pyramid. ea. § 50 § 37 ASHTON-TATE, dBase Il (Req CP/M 80) § 495 § 289

ASSIMILATION, Numeric Turbo $ 149 S 109 IST  CONROY J

Yac ot Adablor § 795 59| MICRO-SCI A2 Disk Drive, 143K § 260 § 159 BPlL AR IR PAL of IAV. each vl HOME & EDUCATIONAL
BLUECHIP, Millonarre, Barron, Tycoon.ea. § 60 § 38| A2 Controller Card § 100§ 59 by
BORLAND, Sidekick (copiable) $ 858$ 45 Half Height Drive tor Il +/lle § 269 § 159| DOW JONES, Market Analyzlev §349 S 219 gé:gfgghg;dy;lor Sﬁ: IN STOCKS 20 (S:AEE
CENTRAL POINT, Copy Il Mac s 40§ 22 Half Height Drive for lic $ 299 § 169| HOWARD SOFT, Tax Preparer 85 $ 250 S 159 BRODERBUND' Peim ‘;hu s 508 31
CONROY-LA POINTE, Diskettes SEE BELOW | TEAC, T40 Half Ht, 163K, Direct $ 249 § 149| HUMAN EDGE, Sales or Mgmt Edge. ea. $ 250 § 139 =000 Shop & Refil e $ 655 39
CONTINENTAL, Home Accountant S 100 § 65| Controller Card for T40 by ComX § 79 S 45| LIVING VIDEOTEXT, Think Tank $145 8 89| oo st Mailer or Filer, ea s 708 45
CREIGHTDN, Home Pak or Mac Office,ea. § 39.8 26 MEGAHAUS, Megaworks $1258 79 - * W | ’

Mac Spell+ s 995 61 HARD DISKS MICRO PRO, WoraSta (eq. CPIV) 8 360 5 189  Bark S Cont LRSI S0 § 10 s 85
DOW JONES, Market Manager Plus $ 249 § 159" aueca 5 meg Bernoulli Box f/Mac $1995 $1595 WordStar w/ Starcard § 495 § 265| CONTINENTAL, Home Accountant § 75 S 43
EXPERTELLIGENCE, ExperLogo 150 S 95| AyARK. QC10 for licMe/IIMAC $1995 §1095] WoraStar Professional, 4 Pak § 495 S 265| HARCOURT, Computer SAT $ B80S 51
FIRST BYTE, Smooth Talker 100S 63 MICROSOFT, Multi-Plan (Ap DOS) 8 95 S 62| KOALA, Full Line IN STOCK CALL
FORETHOUGHT, Fact Finder 150 § 95 OTHER HARDWARE QUARK, Word Juggler & Lexicheck (lleflic) $ 189 S 129 [ MICROSOFT, Typing Tutor Il $ 258 17
HABA, 400K Ext. Disk Drive 449 s 339 SATELLITE, Word Perfect $ 179 § 115| MINDSCAPE, Crossword Magic S 508 35

800K DS/DD Ext. Drive 599 § 489 | APPLE, Mouse for lle $ 150 CALL | SENGIBLE, Sensible Speller <125 s 79| MONOGRAM, Dollars & Sense (Il+/lle) § 100 § 59
HAYDEN, Sargon Il 50 § 31{ CCS, 7711 or 7710-A Interface, ea $15S 95 SIERRA/O&-LINE Screen Writer Il § ‘5( s 89 Dollars & 'Sense -/le 128K) $120 S 69
HUMAN EDGE, Mind Prober 50 $ 29| CPS/EASTSIDE, Wild Card li (copier, +/¢) $ 140 § 79 FTWARE PUBI 'PFS'FIe ns 1 7% Forecast $ 60§ 38
INFOCOM, Hitchhiker's Guide 'S 25| COMX,16KRAMCard(i+).1yc awty s 119 § 39| SOFTWARE PUBL, PFS:Fie or Wite.cach § 125 5 SCARBOROUGH, Mastertype S s 25
KOALA, Mac Vision 400 S 229| HAYES, Mach I, Ill Joysticks (Il + lle) CALL| PFS:Graph or Report, each $125 8 791 B sreonal Net Worth S80S 50
LIVING VIDEOTEXT, Think Tank 145 § 92| KENSINGTON, System Saver Fan 90§ 65| PFS:Access $ 708 43| o roRA/ON-LINE, Homeword S 708 a5
LOTUS, Jazz 565 § 3891 KEY TRONIC, KB200 Keyboard (+) § 398 § 248 Best Sellers Combo $ 250 8 1591 5uoN & SCHUSTER, Typing Tutor 1S 50 § 33
MANHATTAN, ReadySetGo 125§ 69| KOALA, Muppel Keys 80 § 44| SPRINGBOARD, Newsroom s 808 32 .

MEGAHAUS, Megaform
MICROSOFT, Business Pak

295 § 189 Touch Tablet w/Micro lliustrator ( + /e
595 § 395 KRAFT, Joystick (lle/lic)

STONEWARE, DB Master, v. 4+

AP DD
w
~N
[

PLBADPDDPDDUDL DD ADDPBDDBDARBDD BN D
w
@
&
@»

Excel 259 | MICRO-SCI. 80 Col. Card + 64K RAM Card (lle) $ 179 § 89 BLUECHIP, Millionaire or Barron, ea. $
Multiplan, Word, or File, each 195 S 125| MICROSOFT, Premium Sottcard (lle) $ 395 § 275 ELECTRONIC ARTS, Bards Tale  § 45§ 35
Fortran 205§ 199| 280 Softcard i, 64K 425 § 205| BEAGLE, GPLE or Aipha Plotea  § 50 S 27} “gu) poug orhers, ea s 205 29
MILES, Mac the Knife, v. 1 39S 25| ORANGE MICRO, Buteed Grappier Pus. 16K § 209 § 145  Pronto DOS or Disk Quick. ea  § 30 § 191 poyie Maker s 40S 30
MONOGRAM, Dollars & Sense 150 S 89 16K Buffer Board for Grappler Plus § 99 § 59| Apple Mechanic or 1.0. Sitver $ s 19 Detuxe Music Construction $ 508 37
NOVATION, Smartcat Plus Modem wiSoftware $ 499 § 349 | Mot Link, S-P cable for lic $ 70§ 44| BORLAND, Turbo Pascal (req. crw)s 708 36| Dr.Ja&Larry Bied s 40S 30
ODESTA, Helix 335 § 249 | TITAN, Accelerator lle $ 319 § 229 Turbo Toolbox §6 § 30{ HAYDEN, Sargon Ill (Chess) $ 508§ 30
PROVUE, Overvue 205 $ 185] 128K RAM Card (I +) § 320 § 149 CENTRAL POINT Copy H Plus (bit copier s 40 S 22| INFOCOM, Zork I, I, of s 40S 29
SIMON & SCHUSTER, Typing Tutor Il S 60 § 39| TRACKHOUSE, Numeric Key Pad (le) § 100 § 79| EPSON, Graphics Dump $ 15§ 7| MICROPROSE, Strike Eagle s 35S 23
SOFTW. PUBL., PFS File & Report Combo $ 175 S 105 | VIDEO 7, V Color 7 RGB Card $ 150 § 129 | FUNK, Sideways s 60S 37| ORIGIN, Utima S 60S 39
STATE OF THE ART, Electronic Checkbook 80§ 50 V Color lic $ 130 § 89| HAYES, Terminal Prog. for Smartmodem § 99 S 65 Uitima IV $ 648 44
STONEWARE, DB Master 195 § 125|  V Color lle § 250 § 169 | MICROSOFT, Full Line IN STOCK CALL | PENGUIN, Transylvania $ 35S
TELOS, File Vision 195 § 119 VIDEX, UitraTerm 132 Col. (ll+/lle) $ 299 § 189| MICROSTUF, Crosstalk $ 195 S 109 | SPECTRUM HOLOBYTE, Gato (128K) § 40 S
VIDEX, MacCalendar 89 S 49| VideoTerm 80 Col. Card (l+/lle) $ 279 S 175 OMEGA, Locksmith $100 S 73| SPINNAKER, F
WARNER, Desk Organiz 149 § 99| WICO, Smartcard (spec. M +/lle) S 199 § 159 | PENGUIN, Complete Graphics System 11§ 80 § 49| SUB LOGIC
DISKETTES MODEMS PRINTERS PRINTER INTERFACES
NROY-LAPOINTE ™ DISKETTES # . AND BUFFERS
v: ﬁ?......,., l‘n(m 1op quality ploducl? with our name. | ANCHOR, Signalman Mark Xil S DOT MATRIX: s comnor
S YEAR LIMITED WARRANTY. HAYES, 2400 External Modem $899 § EPSON, FXB5 - 160 cps DQ/32 cps NLCNO™ $ 499 § 389 P;ks
10 ea. SS/SD, (Apple, etc) 36 Trk, WFLIPBOX § 13 Smartmodem 12008 (1IBM) $ 549 S FX185 — 160 cps DQ/32 cps NLQAS" § 699 § 539
100 e2./1000 ea. SS/SD, 35 Trk 599/5669| Smartcom Il Software (IBM or MAC) § 149 § LXBO — 100 cps DQN6G cps NLQ 8 299 § 249
10 ea. SS/DD, 3%- (MAC, HIP), WFLIP BOX § 25 Smartmodam 1200 (External) $539 § LQ1500 — 200 cps DQIBT cps LQ $1295 S 995 ARBO, IBM-PC to Para Printer Cable $ 36 S 25
50 8a /100 ea. SS/OD, 3% s115/5235| Micromodem lle w/Smartcom (AP) $ s Tractor feed for LX80 § 40§ 33| Swichbox, T5.0902 $ 958 59
. Transet 1000 — 128K s Tractor feed for LQ1500 s 70§ 55| ASSIMILATION, Mac to Epson ConniF$ 89 S 69
10 ea. DS/OD, (IBM, H/P) 40 Trk. WIFLIP BOX § 16 e actor feed for
100 08 11000 64, DS/OD. 40 Trk 119/ 5799 | _ Transet 1000 Access Paks AP/IBMMAC § s Tractor feed for FX85 s 45§ 35| Daisywheel Connection $ 95 80
o o4 DSIHle)a-'IBM ATy 96 TPIWFLP BOX S 29| NOVATION, Agpie Cat Il 300 Baud (AP) § s HEWLETT-PACKARD, Laserjet 3495 CALL | EPSON. Parallel Interface for LQ1500 § 100 S 79
e D ATyse Ter ¥ 2| 2400 External $ 795 S Thinkjet ~ 150 cps Inkiet $ 495 GALL| _Seral Imerace Board $130 5 110
L -AT) 212 Apple Cat, 1200 Baud (AP) $ S OKIDATA, Okimate 20, 182, 84 LOW PRICES | OKIDATA, Plug 'n Play, Tractors, Okigraph CALL
IBM PRE-FORMATTED SmartCat Plus wisottware (MAC) § S 92, 192 '193, 2410 Pacemark IN STOCK | ORANGE MICRO, Grappler Plus for Apple $ 145 S 95
10 ea, DS/DD, 40 Trk W/FLIP BOX § 20| PROMETHEUS, 1200 Standaione Modem $ S PANASONIC, P1092 — 180 cps/it™ § 599 § 399 Serial Grappler $1198 79
100 ea./1000 ea, DS/DD, 40 Trk $149/8959 svoxudem 1gogAw(IZ%ﬂware (MAC) § ; 1093 N $ 699 § 469 Buttered Grappler Plus, 16K $ 209 S 145
roModem 120 i
SINGLE-SIDED, DOUBLE DENSITY ProModem 300C (AP :,c) s QUADRAM, Quad)ell"w InkjetColor ~ § 895 § 325 g«: ;,LQ?; csP cable for lic : Jg g ;g
1ST CONRQOY}  ProModem 12008 (IBM) s ‘"?, ugcno, o D “3"” ‘T,{‘LO ¢ ﬁg § ?;,3 QUADRAM, Microtazers, Full Line IN STOCK CALL
CDC, 10 ea, SS/DD. 40 Tri (Apple. etc) § 45 S 19| VENTEL, PC Halfcard (I s SD10 — 160 cps DQ. 40 cps NLQ $ Microfazers 8K, P-P. wicopy $ 189 § 139
DYSAN, 10 ea, SS/DD. (Apple, etc) § 40 § 27 YE‘S’?"‘SS‘INéoTt);&sMEEONTSgcgs;LO‘;g(DS; ;g‘g g g;g SMT. Apple 1 VF & Cable s 89S 39
MAXELL, 10 ea, S$/DD, MD1 (Apple) $ 47 § 19 " c R Mac/Star In § A
VERBATIM, 10 ea. SS/OD_MDS101. (Appie) § 49 S 17 [ AMDEK, 300G, 12" Green/Comp S TOSHIBA, 351 — 288 cps $1695 $1249 | STAR MICRO, Mac/Star Interface  $ 100 S 89
DOUBLE-SIDED, DOUBLE DENSITY 3004, 12" Amber/Comp S :
CDC, 10 ea, DS/DD, 40 Trk (IBM,H/P) S 59 § 23| 310A, 12" Amber/IBM S LETTER-QUALITY: m
DYSAN, 10 ea, DS/DD, (IBM, H/P) § 69 s 35| Color 300, Comp/Audio S JUKI, 6300 — 40cps/para $ 895 S 699
MAXELL, 10 ea. DS/OD, MD2 (IBM) § 65 S 21 golov 500 Cff;o Oaggff*‘*dt;d‘o g 6100 — 18 cps/para/3 pitch $599 S 409 | cuATIS. Diamond, 6 outlets, switched § 50 § 29
VERBATIM, 10 ca, DS/D0, MD34 (BM) s 75 8 21| [ o SO0, HURes BGRucte { Sheet Feeder for 6300 {single)  $ 275 S 225| "oty 6 outiets, 6 cord s 60§ 35
3" MICRO DISKETTES HX-12. Hi Res/RGB s PANASONIC, P3151 — 22 cps/i§%:” § 659 S 439|  Rypy, 6 oullets, §' cord, lilter § 08§ 55
MAXELL, 10 ea. SS/OD (MAC, HIP) § 55 S 351  Kx.12e, Hi Res/RGBitor IBM-EGA $ TOSHIBA, Prop. spacing & hi-res graphics Sapphire, 3 outlets, wihlter S 805 46
MEMOREX, 10 ea. SS/DD (MAC, H/P) s 60 § 33 SR-12, HI Res/RGB s 1340 — 144 cps DQ & 54 ¢cps LO § 799 § 619 EPD, Lemon, & outlets/wall $ a5 S 29
VERBATIM, 10 ea, SS/OD (MAC. H/P) § 65 S 32| QUADRAM, Amberchrome, 12° . szsg s Bidirection Tractor Feed $195 S 175| " ime, 6 outletsicord $ 70§ 45
M-AT ZENITH, ZVM-1220, 12* Amber/Comp $ 15 ) Orange, 6 outlets/cord/filter $100 S 66
whretL l‘%NeiIBYSIE:)S('I(BEMt‘A.%S PO T Mo | ZvM1230, 12" GreeniComp $ 159 S PLOTTERS: Peach, 3 outletsiwallfilter s 60§ 39
MEMOREX, 10 oa. DS/HD (BM-AT) § 84 § 49 L_ZVM12408 ZVM135 15-25% OFF | £psoN, 4 Pen Piotier $ 599 CALL | INNOVATIVE, Datacase 50 (disk hoider) § 15 § 10
HEWLETT-PACKARD 8 Pen Pictter $3900 CALL | KENSINGTON, Printer Stand S X g 17
« GENERIK DISKETTES « NETWORX, Wiretree, 4 outietfiterisurge  $  7( 39
quality, wijackets. ne labels Quantity discounts. | ARBO, 1BM-PC to Modem Cable §$ s 19 PRINTER SUPPLIES: Wiretree 'Plus. 6 outlets/filter/surge $ 100 S 59
90 ay “No hassle. money back guafantee ASTAR, RF Modulator for T.V. (Apple) $ 35 § 20 PROD TECH INTL, Uninterruptable Power Supply
100 ea. SS/SD, 35 Track (Apple. etc) S 75| COMPUCABLE, MacHayes Smatmoem Cave § 32 § 18| CONROY LAPOINTE 200 Watts, PC200 for IBM-PC § 359 § 289
100 ea, DS/DD, 40 Track, (IBM, HIP) S 79| CURTIS, Monitor Extension Cable (IBM) $ 50 g :zig P;goE';d Cvme Paé;l(gfgd shzgssl_ culse"c3 S Bl 300 wans, XT300 for IBMXT § 499 § 399
10 ea. DS/HD, (IBM-AT) 96 TPI s 27 39 Keyboard Extens. Cable (IBM) § 40 3 s 2 - Watts, ATS00 for IBM-AT, 72 899 § 789
100 ea. DS/HD. iIBM-A‘. 96 TPI s 249| RCA, Monitor Cable s 155 9| RIBBONS, DAISYWHEELS ) SO 800atis ATRO|on| BIAT, 72 be. 1690, 5
e e e + MAR TO: 12060 SW Garden Place. Portland, OR 97223 Jde telephone number. Check
CONROY- o RDERING INFO & TERM au figures for Shipping, Insurance and Handling (SIH) All tems usually "slock NOCD.0.
Lo d
LAPOINTE « Cashiers checks, money orders, Forune 1( ks honered mmediately. Personal and other co checks

3% cash & Conroy- -LaPointe Credn Carddlscounl 0 AOD Mpm o VISMMasterCargAmenca Your card NOT cnar9~<| we ship Gitt C nnn.ates available
vany amount We ship Federal Express Slandard Air, US & Puerto Rico, adc 3% (85 minimum). Canada, add 12% ($15 min). Foreign, add 18% ($25 min). APC, FPO.

| CREDIT CARD® |
| l B other US. territories shipped postal, so add 6% ($10 min.). Orders received with insutficient SIH will be held for balance due All pnices. availability and specifications

subject 1o errors or change without notice, so call to vemy All goods are new, include warranty and are guaranteed 10 work. Due to our low prices and our assurance that
u will get new, unused products = ALL SALES ARE FINAL We 60 not guarantee campatidy t} all betore returning goods for repair of replacement ORDER DESK HOURS - 8AM

:ESPM PST, Monday through Friday, Saturday 8 to 4. PC Mastercard”, EcomRAM™ k=, and Generk™ are trademarks of Magnum Computer, Inc.
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Inquiry 85 for Apple. inquiry 86 for IBM Peripherals. Inquiry 87 for all others.

1384, 1985 ty Conroy LaPomie Inc Al Righls Reserved

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

(TO ORDER, CALL (800) 547-1289) .

FOR YOUR IBM-PC, XT, AT or JR hpertion

COMPUTER SYSTEMS OTHER HARDWARE OTHER HARDWARE MEMORY -,Fggg@sél_/ :
e e e | 256K KIT A A 7

w| AST, SixPak Plus, 64K $ 395

NUM SixPak Plus, 256K, SIPICC +SW  § 695 § 259

I SixPak Plus, 384K, SIPICC+SW  §
 —

MAYNARD, SAND STAR SERIES IN STOCK CALL
269 $

Multitunction (6) Card 89 79

895

P ™~

Preview™ Graphics Card wipara. 64K § 339 § 239 Memory Card no RAM $199 § 139 '
A s Advantage™ Mulchd for AT 128K S 595 S 445 F':vg% Cgrl‘,F\.argc alcececrs3nodutes) g ;gg ;gg 64K KIT iy
= Plus 1I, SIPIC 215°S 169 rd Dis u { A
— g - 8088-2 PC/XT-2 | 500y Srcce 25§ 225( Serial Port Module $ 988 79 <J P
Port Ki ¢ " 50 3 Para or Clock Cal. Module. »a § 56 49
.m ALk pals- orlgame. ad MICROSOFT, Mouse (lor PC $ 195 S 129 ’{,': =
: 5 CENTRAL POINT, PC Option Boad 85 B BV St onl IMouse SN Bl 128K KIT #
et R COMX, 130 Watt Power Supply 1798 93 .
= MOUSE SYSTEMS, PC Mouse & Paint § 220 § 145
Seleckic PGIAT Style|Keyooaid | #1195 135| PARADISE, Modular Graphics Card. € 35 § 279

CURTIS, Command Center

640K, Two 360K Drives

Plus: MS-DOS 2.11, Parallel Port
2 Serial Ports (RS 232C), Clock/Calendar,

$75

90 Day Warranty

Parallel or Senal Pon, ea.
256K Module wiclock
PERSYST, PC/Mono Board, wipara
PC/Color Graphics Board

S

309 5
§

$

) RAM. 10 384K §
$

$

$

125
219

66
165 |
159
176/

EVEREX, The Edge, Color/Mono Brg
HAUPPAGE (HCW), 8087 Chip
8087 Math Pak (Chip & softw

Lv

Floppy Drive & Tape Backup Controller, | HAYES, Mach Il Joystick 455 29| quADRAM, Quadboarc 35 3 195 by us
5 slots, 135 Watt Power Supply, 8087-2 55§ 351 " Quadboard 63K, 10 384K, SIPICC/G § B5 § 239 CALL FOR QUANTITY PRICES
optional, Selectric PC/AT Style Keyboard | HERCULES, Color Card wipara 245 § 1581 Quadboard 256K, to 384K, SIP/CC § 675 § 269
Mono Graphics Card 499 S 309|  Quadboard, 384K (full), SIPICC/G s 735 § 279
w/1 Floppy & 10 meg Hard Drive $1595| _Graprics Pak 744 S 4481 Quadboard Il. no RAM, 1o 255K § 295 § 215

MAGNUM
T

@
S
PABARDPBANANDPANDANBNNNA G

OO ANDPDBDPANADLBLALDBDDGB N A
- -

$
)
$
$
)
$
$
$
S
$
S
Mach IIl (PC or Jr $
S
S
L]
)
$
$
$
$
§
$

KENSINGTON, Masterpiece™ 140 92 Quadboard |1, 64K, to 256K, 2S/CC $ 395 § 265
Do, et e D g Maslerpiece Plus 180 § 137|  Quadboard il 256K, 2S/CC $ 595 § 395
ve pi ingjo "' | KEY TRONIC, KB5151, Std. Keydoard s 255 § 189 | Quad 512 + 64K wiserial podt  § 325 § 245 ™
i PC KB 5153 Keyboard wiTouch Tab 400 § 325 Quadcolor |, board, 4 colors $ 295 1;,8 pc MASTERCARD
- KOALA, Speed Key Software 100§ 63 Upgrade Quadcolor | 1o 1l kit $ 275 The Only Multifunction RAM
Speed Key System (Tab w/ schw) 200 § 115 Quadnet Vi $1995 $1045
436K 2/8e0K|DIsk,Drives il I srocx, Koala Pad wiPC De(sTgn 150§ 85| Quadiink s § 973 Card Expandable to 1.5 MB
Quadsprint $ 65 LIST CONROY
LOPPY, HARD & TAPE DRIVES TALLTREE, J RAM Il Board $219 S 159 -
FLOPPY, - D JRAM 1 Hodules IN STOCK. 0"KB  $169 $139
x| LIST CONROY| JRAM Ill, 256K Board $ 399
CDC, 3s0k ﬂ\\\‘\ | {RWIN, TECMAR, Maestro, 128 to W8 S™for AT § 569 § 459 384KB $199 $179
» -5 Y 4 Graphics Master $ 695 S 51
DS/DD DISK DRIVE 3% 10 meg tape backup system § 73: : 19: TITAN, 128K PC Accelerator s7es 5585 1.5MB  $399 $349
lted 20 ao warary 10 meg tape cartridges (by 3M) $ WICO, Smartboard Keyboard S 400§ 279| works like AST SixPak™ except includes game port
i KAMERMAN. Iso has senal por, parallel pon, clock/calenda
Full Height $119 10 meg kit wicontroller $895$ 579 * % FOR YOUR PC R LA 1.5MB RAMdisk, 1.5MB print spooler ISNMB bank
. 4 B5161 Jr Ke: x swilching development and utility software
Half Height $ 89 | 20 meg kit wicontroller 95§ 695 Ki‘]’];:&""(ﬁ;:‘f“ KeyooRid SES 18 SilconBuilet~ 1 Year Limited Waroanty
Masterflight 10 meg witape 52295 $1795| a1 A Touch Tablet for Jr $158 75

EconoRAM™ 384K

Single Function Board

ST CONROY MICROSOFT, Booster 128K wiNouse $ 285 § 195

SEAGATE, MOUSE SYSTEMS, Mouse wisottware § 220 § 138

CDC, (39 msec_ access time)

fnternal 20 meg kit FOR AT $1695 $1195 120 meg wlcontvol‘ller : 745 2 459 QUADRAM, Expansion Chassis $695 § 54 =
‘ 0 meg wicontroller 895 § 595| Memory Expansion Board 128K § 275 § 215 $
CORE INT'L, 3 msec acces i €9 ey EoABh Bt 4 75 § 7 $90 89
ATplus 20 meg kit FOR AT  $1595 $1195 TALLGRASS, 128K Expansion Board §275 8 189 With Fastrak™, RAMdisk and Print Spooler
ATplus 30 meg kit FOR AT $2495 $1875 24 meg disk, 10 meg tape  $3495 $2490| TECMAR, Jr. Captain $ 395 § 309 Fully Compatible

SOFTWARE FOR YOUR IBM-PC, XT, AT or JR

BUSINESS BUSINESS BUSINESS UTILITIES
LIST  CONROY UST  CONROY | P‘.:r CONROY 7
PRIPE, (PAICH PRICE PRICE | 50RCIM, SuperCalc i $ 395 S 229 | MICROSOFT, Windows s
ASHTON-TATE, Framework $ 695 S 379 | MICROPRO, WordStar (Jr) $195 8 109|  Superwriter $ 295 § 195| MICROSTUF, Crosstaik XVI (PC or Jr) §
dBase Il $ 695 § 389 WordStar 2000 (copiable $ 435 § 265| SPRINGBOARD, Newsroom § 508 $
dBase I, (req. PC-DOS & 128K)  § 495 § 289 WordStar 2000 Plus (copiable] S 595 § 295 | THORN EMH. Pedect Pah () Wrte/SpekThesaurus) § 139 § 89 | MOUSE SYSTEMS, PC Paint $
BORLAND, Reflex: The Analyst $ 99S 65| WordStar Professional, 4 Pak $ 495 § 265| UNISON, Print Master $ 605 38| NORTON, Utities (14 prgms) v30 ¢
BPI, General Acctg. AR, AP, of PR, ea § 505 § 365 | MICRORIM, R:Base Series 500 $ 695 § 385| WARNER, Desk Organizer (PC or Jr) S 96 § 63 "°L"S“°'T" FoOwEiddac (coptitie) | s
BREAKTHROUGH, Timeline $ 4955 295(  Upgrade 4000 to 5000 $ 245 § 135 | _XANARO, Abiliy L @ BT0] T B et &
BRODERBUND, Bank St Writer (PCorJr) S 80 § 51|  R:Base 4000 § 495 § 259 UTILITIES Dp 2
CDEX, Advanced Training for Lotus 123§ 70 § 45 R:Base Clout §249 S 133 BORLAND, Sidekick (copably ~ S 48
CONTINENTAL, Ultrafile $195 § 115 Extended Report Writer $150 8 92 4 4 .
Tax Advantage $ J0$ 40| MICROSOFT, Mutiplan (PC or o)  § 195 § 124] Turbo Pascal or Super Keys. ea.  § 705 36 BRI, Personal A s :
Property Management $ 495 § 295 Chart or Project, each $ 250 § 159 Iuvbo Pascal wiB087 or BED, « $ $ 66 CONTINENTAL‘ Home Accountant (Jr) §
DATA TRANS., Fontrix s155 5 99 word s 375 s 239 Jurbo Pascal wigos? 8 BCO $125 % 591 "home Accountant Plus (PC) S
: Tootbox o¢ Turbo Graphics, ea $ 56§ 29 &
Font Packs, each S 208 19| MOSAIC, Twn $145 S8 75 Turbo Tutor S S 1 DAVIDSON, Spell It
DOW JONES, Market Manager Plus § 249 § 159 | MULTIMATE, Mutiimate Ver 3 $495°S 229 CENTRAL POINT, Copy Il P s 40§ 22| MINDSCAPE, Crossword Magic s 50
Market Analyzer S 349 S 229| PALADIN, FlashCaic $1295 86 pC Tools s 40§ MONOGRAM, Dollars & Sense wiiorecast § 180
Spread Sheet Link $ 249 § 159 PEACHTREE, Back to Bas: $ 395 § 239 DIGITAL RES., Gem Draw $150§ 9§ S(:VARBSROL;Gr&Mas&evT;pel C
FOX & GELLER, Quickcode Il $ 295 S 185| Peach Pak (GUAR/AP) $3%5 S 219 Gem Callection 81995 125 gpion s SONUSToR o
HARVARD, Total Project Manager  § 495 $ 295 PRENTICE HALL, Insdethe IBM. by P. Naton § 22 § 17 Gem Desktop S 508 32
HOWARDSOFT, Tax Preparer 85  § 295 § 195| QUE, Using 1-23 (book) $ 188 14| CPMB6™ (PC/XT) $108 64
HUMAN EOGE, Mind Prober (PCorJr) § 50 § 29|  1-2:3 for Business (book) $ 175 13 DR LOGO-86 (CP/M-86) $150 S 99 U ECHIP
Sales Edge or Management Edge, ea. $ 250 $ 139  Using Symphony (book) S 208 15| FUNK SOFTWARE, Sideways § 608 37 HoODERBUND Large Inventory In Stock
Negotlation Edge $ 295 $ 165| SAMNA, Word Plus $ 695 § 349 | [MSL PC Paintbrush S '33 s 8 ELECTRONIC AF'ITS,wge wentory In Stock
INFOCOM, Cornerstone $ 495 5 309| worg § 550 § 279 LIFEBOAT, Lattice C $495 5 2791 LAYOEN, Sargon il (Chess) 5 508
LIFETREE, Volkswriter Deluxe $ 295 S 159 | SATELLITE, WordPertect (PC $ 495 § 219 Mfém’j‘;"’ns" R e T e L 2 gg INFOCOM, Hitchhiker's Guide or Zork l,ea S 40 §
LIVING VIDEOTEXT, Think Tank $195 S 109| WordPerfect (Jr) $ 695 46 MICROSOFT, May Asse’mm:,‘m S150S 99 or lll, each S 408
LOTUS, 123 § 495 S 309 | SOFTW. ARTS, Spotlight $150 5 95| T BaSIC S %S 65 ROSE, Strike Eagle $ %8
Symphony $ 695 S 449 | SOFTWARE GROUP, Enabie $695 'S 385 aciC Compiler or C Compler, ea § 36 3 208 e ey e EC o 2 B0
MOBS, Knowledgeman $ 500 $ 275| SOFTWARE PUBL. PFS:Report $1258 75|  gyciness BASIC Compiler $ 450 S 295 SIERRAJON.LINE __"_m‘;"!’.,c T e B
MECA, Managing Your Money (PC) § 199 § 105 PFS:Write, File or Graph, each $140 S 84 COBOL Compiter $ 700 § 459 SPECTRUM HOLbBVTE Gato S 40 S
MICROPRO, Easy NEW S 150 § 99 PFS:Plan or Access, each $140 § 84 FORTRAN Compi § 350 $ 229 SPINNAKER, Amazon D}agor each § 40 §
WordStar (PC) $ 350 § 189 PFS:Proof § 958 57 PASCAL Compiler $ 300 S 199 SUBLOGIC, Jet $ 508

CONROY-LAPOINTE COMPUTER STORES, INC.
tetail Saies only, Store prices may vary
SAN FRANCISCO — 550 Washlington Street (at Montgor
opposite the Pyramid). Interstate 80 to Highway
Washington Street Exit. CALL (415) 982-6212.
PORTLAND, OREGON — At Park 217, Trgard at intersect
of Highways 217 and 99W. CALL (503) 620-5595
S{AT‘F[E

OUR REFERENCES:

We have been In computers and electronics
since 1958, a computer dealer since 1978 and in
computer mail order since 1980. Banks: 1st Inter.
state Bank, (503) 643-4678. We belong 10 the
Chamoer of Commerce (503) 228-9411, and Direct
Marketing Association; call Dun and Bradstreet
it you are a subscriber. Recipient of OREGON
BUSINESS MAGAZINE's 1984 Enterprise Award

CALL [ roren s
(800) 547-1289 Revidonts Eatl
In Oregon: (800) 451-5151] (503) 6209877

QUESTIONS | ORDER DESK HOURS

E CONROY.
= LAPOINTE

=2 | (503) 620-9878 | Moo Fr 6am 10 6pm (PST)
Saturday 8am to 4pm |PST)

NO SALES TAX l,xe:(days Only Jﬁ am here is 9 am in New York)

ry L=
tlake

WASH. — NEW LOCATION! 1105 Bellevue Way N.E

e Plaza, 2 blocks north of Bellevue Square.
(206) 641-4736.

CA




Inquiry 226

What use is 68000 power
ifyou can‘tgetatite

You can with the U-MAN!

UCSD p-system with text

editor, filer. mony utillties.

* PASCAL

* FORTRAN 77

e BASIC

* Advonced Developers
Tool Kit including 68000
Assembler

CP/M 68K with editor,

many utilities, 68000

Assembler.

e C

e CBASIC

* PASCAL M T Pius

e SVS FORTRAN

* Whitesmiths °C’

¢ SVS Basic Plus

¢ SV5 Pascal

Look at these languages and tools available for the
programmable 68000 power U-MAN Series 1000 supermicro

© 192K RAM
68000 (10MHz) and 6809
Dual 800K Hoppres
Clock & timers
Two serial ports
Centranics port
Sound generator
Speech synthesiser
10 bit A/D
16 parallel 170 lines

Note that ol the CP/M68K
languages can use whaot-
ever R is instolled —
unlike CP/M86 and
MS.DOS where the limitis

Keyboaord and
4 sio) expansian system

B M oves HacKrEgs !

Although the big saftware
houses have their partsto
play we believe indi
viduals can still moke o big
contribution 1o the software
scene If you've o progrom
bursting to get mode
needing 68000 power or
U-MAN teatyres. give us o
call - we con ofter upto
40% oft for o bono tide
project!

College or University —
opo

BOOK REVIEWS

¢ Cambridge LISP usually only 64K. ask ut education dis
* PROLOG counts for Feb. & March
* FORTH

OEM and dealer
enquiries weicomed.

MASTERBYTE
Computers of New York
19 W. 34th S1., Sulte 815

New York, NY 10001
(212) 760-0340/1/2
TWX: 9103801502
(MASTERBYTE)

THSTESBUTE

* VED 68K progrom editor
® XED screen editor
Where else can you get o
68000 based supermicro
storhing at $2500

for an extremely we
equipped system* expand-
oble 10 1MB RAM and
Winchester?

COMPUTERS OF NEW YORK

$395

PC/XT-2000
OEM BASIC SYSTEMS
{Min. Order 10 Units)

$595
CALL

1L 6 f

AT MOTHER BOARD (2" &%
AT BIOS CONTRACT

Inquiry 175 for End-Users.
Inquiry 176 for DEALERS ONLY.

72 BYTE « DECEMBER 1985

of a university community would have made Back to BASIC
a most enjoyable book

G. Michael Vose is a BYTE senior technical editor. He can be reached
at 70 Main St.. Peterborough, NH 03458.

ETHICAL ISSUES IN THE USE OF COMPUTERS
Reviewed by Stan Czarnik

T rends in current ethical philosophy have not taken into
account technological development. Conversely, the
creators of technological novelty have not considered the
ethical or social effects of their work. And most
philosophers probably do not understand computer
technology well enough to convince the technologists that
they know what they are talking about.

Ethical Issues in the Use of Computers is a well-organized and
successful collection of 23 articles designed to bring the
two factions together. Editors Deborah G. Johnson and
John W. Snapper divide the book into five sections on
codes of conduct. responsibility, privacy and security.
power. and the ambiguous legal status of computer soft-
ware. Each section begins with an overview of the con-
tributions to follow: the articles themselves are arranged
systematically. complete with case studies and examples.

This variety of topics is broken down into three areas
of ethical difficulties: existing contentions that have in-
creased with the proliferation of computers; traditional
ethical problems forced into new forms of representation
due to computers; and questions that would not exist were
it not for computers.

EXISTING CONTENTIONS
Large databanks containing accessible information on the
status and activities of individual citizens facilitate the
penetration of our privacy. David Burnham's piece on
databases indicates that the government has accumulated
over four billion records about the people of this coun-
try, with 17 items for every person. Americans make some
500 million telephone calls per day, with computers re-
cording all the juicy details, like how many times some-
body dialed the wrong number. And with enough infor-
mation like this, it might seem possible to surreptitiously
reconstruct an individual's lifestyle if not his “state of
mind.” But hard evidence of such abuse of personal data—
if indeed it would count as abuse—remains scarce.
Further, as R. Turn and W. H. Ware mention in another
article. a study for the National Academy of Sciences came
to the conclusion that most organizations that have
switched to automated record-keeping systems have not
significantly changed how they use records.

WIDENING THE GAP

The allocation of power is developing more significance

as computer technology works its way into the fabric of
{continued)

Inquiry 278 —



The future. . . a little sooner than you expected™

The Panasonic Exec. Partner. What makes it an execu-
tive? The 7.16 MHz 8086-2 microprocessor for high-speed
processing. So you can do more in less time.

What makes it your partner? Like all ambitious achievers
the Panasonic Exec. Partner gets along with others. Namely,
IBM hardware and software.

You'll also accomplish more with the new high-resolution
plasma display. It lasts four times longer, offers clearer defini-
tion and is easier to read than an ordinary screen.

The Exec. Partner’s built-in dual mode printer will help

ACHIEVE THE POWER
AND SPEED OF TOMORROW'’S
TECHNOLOGY. TODAY.

INTRODUCING
THE EXEC. PARTNER™FROM
PANASONIC

you make a good impression. From silent, draft-quality mode
to correspendence quality.

The 256K internal memory has built-in expandability to
640K. So the Exec. Partner will run the most sophisticated
data base management programs. And its expansion slot
allows you to fulfill the needs of specific applications like
telecommunications and Local Area Networks.

Tomorrow's technology Panasonic

for today's executives. The
new Panasonic Exec. Partner. Industrial Company

Get a carrying case (model FXZC751) at no charge with any Exec. Partner purchased through 12/31/85. For the location

of your nearest participating dealer, call 1-800-PIC-8086.

IBM ts the regesiered trademark ol Interationat Business Machines, Inc.

———-—-—_d




Inquiry 130

4699 $895**

“UPTA 96/S $995 WITH RS-232C

DIALUP

ASYNC

- MODEM
N

UPTA 96/S
STANDALONE

STANDARD PTA%Y" FEATURES:

s Uses ‘AT’ Commands
» CRC-16 Error Detection and Correction
» AUTODIAL/AUTOANSWER

* Fits IBM PC, XT, AT & Compatibles

» Program Selectable for 9600, 7200, )
and 4800 BAUD

» Operates with standard asynchronous
communications programs

i l"l’

UPTA 96 INTEGRAL

9
10 orDER YOUR P CONTACT YOUR LOCAL DEALER
OR CALL US DIRECT AT (703) 620-3900

ALL ORDERS PREPAID OR C.0.D. PLEASE ADD $12.50 SHIPPING & HANDLING PER MODEM.
VA. RESIDENTS ADD 4% SALES TAX. MAJOR CREDIT CARDS ACCEPTED

Electronic Vaults, Inc.
b ¢ 1234 7-E Sunrise Valley Drive * Reston, Virginia 22091 ¢ ==

Pluestreak

UALITY COMMUNICATION SOFTWARE

TERMINAL EMULATION FOR THE IBM PC
e TWO COMPORTS — allows two « BAUD RATES
terminal sessions simultaneously to 9600
* EMULATES VT100 and nine other « CODE

popular terminals TRANSLATION
* PROGRAMMABLE by user table

* MODEM support for the D.C. * PHONE directory

Hayes standard e ASCIl and
* DOS access with a single XMODEM file
keystroke transfer

* ASCII - EBCDIC code translation

* KEYBOARD DEFINITION for all
function keys

* CHARACTER filtering

$49.95

PLUS $3.00 FOR POSTAGE AND HANDLING
TO ORDER CALL TOLL FREE — 1-800-237-6360
IN FLORIDA CALL 1-800-282-1152
ASK FOR OPERATOR 222
MASTERCHARGE, VISA, CHECK OR MONEY ORDER

LANG-ALLAN, INC.
2431 ALOMA AVE. SUITE 103
P.O. BOX 1341, WINTER PARK, FL 32790
(305) 677-1539

IBM and D.C. Hayes are registered trademarks of IBM CORP. and HAYES
Microcomputer Products

* HELP screens

* USER DEFINED
XON-XOFF
characters

OR WRITE:
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BOOK REVIEWS

our society. And now. in the middle of this decade, the
degree to which various sorts of people have access to
computers will have a profound effect on their market-
ability. The unevenly distributed access to computers will
further widen the economic. social, and even intellectual
gap between rich and poor. In the opinion of some
educators, for instance, school-age children with easy ac-
cess to microcomputers seem to become more involved
with learning in general; they spend extra time studying,
revising their work, and perfecting it.

But all children are not so lucky. Ethical Issues makes this
disturbingly clear. A survey taken by Market Data Retrieval
Inc. found that 80 percent of America's 2000 wealthiest
public high schools have at least one microcomputer; 60
percent of America’s 2000 poorest secondary schools
have none. In the words of Herbert Lobsenz, Market Data
Retrieval's president, "If computers are the wave of the
future. a lot of America is being washed out’”

NEwW ETHICAL ISSUES

In the second and third categories. the new technology
begins to transform ethical matters qualitatively. The pro-
liferation of computer equipment in health-care centers,
coupled with the introduction of medical advisory pro-
grams, is one example. Who is to be held responsible for
harm to humans in circumstances involving computerized
control or consultation is far from clear. | abbreviate
Johnson and Snapper's hypothetical situation: Suppose
a hospital purchases a medical-diagnosis system from the
XYZ Corporation. The company never claims the system
is 100 percent accurate. Imagine that Dr. jones uses the
program to help him identify the affliction of Mr. Smith.
The computer narrows it down to renal failure. Dr. jones
finds the diagnosis reasonable and prescribes treatment.
It becomes apparent over time that Mr. Smith is actually
suffering from something else, and worse, that he has
developed a serious infection as a result of the treatment
suggested by the misdiagnosis.

Who should be blamed for Mr. Smith's condition? The
question, in fact, is much more complicated, as the rele-
vant material in Ethical Issues demonstrates. What about the
hospital administrators, who could have purchased a
diagnostic program from another company? What about
Dr. Jones, who was in no way compelled to take the com-
puter's advice? What about Mr. Smith, who knew the doc-
tor was getting help from a machine? As contributor James
Moor asks, “Are there decisions computers should never
make?”

To return to our hypothetical hospital, the situation
would be somewhat less problematic if agreement could
be reached on whether the sale of software is the sale
of a product or the sale of a service. If the diagnostic
system is a product, then strict liability applies; XYZ could
be held responsible for selling defective merchandise,
despite the fact that the company did everything it could
to make the product safe. In this sense, the computer pro-

(continued)



BUY ONE ANTHROGART

WITH JUST ONE OPTION.
GET A SECOND GART FOR $10

Basic AnthroCart PC with optional slide out shelf and printer basket.

L

That’s right. If you order an AnthroCart with either a printer basket or exten-
sion shelf between now and January 31, 1986 we’ll send you a second cart for just
$100 more. *

This is the cart that was just named a 1985 Product Design Award Winner by
the Institute of Business Designers.

It’s completely mobile, and lets you stack your entire system in only 5% sq. ft.
Sturdy steel construction supports up to 150 lbs. Unconditionally guaranteed for
five years.

So don’t wait another minute for your AnthroCart. Find a friend, and order two
for just a little more than the price of one. Basic unit $495. Printer Basket
$119.95. Extension shelf $119.95. To order, or for mare information call our toll
free number. 7 a.m.-6 p.m. PST. Credit cards accepted.

Limited Time Offer. Call:

® 3221 N.W. Yeon Street 1-800-325-3841 Ext. 501
ANTHR0 Portland, OR 97210 15 Day Free Evaluation
503) 241-7113 *Factory direct and dealer discounts

TECHNOLOGY FURNITURE/A Tektronix Company do not apply. See us at COMDEX
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Contact us for other low prices on bardware and software.
Next Day Air Extro

FREE SHIPPING

NO SURCHARGE FOR -] OR ==

Call for latest prices.

20 and 33 MEG INTERNAL AND
EXTERNAL HARD DISK SYSTEMS

20 MEG 33 MEG

Internal | $495 $929
External 645 $|°29

Extcrnals mounted with independent power supply and fan. Fully DOS 2.X or 3.X compatible. Both Internals
and Externals boot from Hard Disk. 33 Meg Internal Disks include extender power supply. The system
comes complete and ready to install with the Hard Disk, Controller, Cables, Manual, Software, and Mounting

b
= ’ y y N .
N Hardware. One Year Warranty. \ —
m ’

20 and 33 Meg Hard Disks are available
with combined Floppy/Hard Disk Controller

Half Height Card for additional §75.

o L DISK DRIVES

256K, 1/360K drive, | |
10 Meg Internal

MITSUBISHI

Half-Height. DS/DD
TEAC

to a2 Compagq Plus.” $4.8, Half-Helght, DS/DD

f .
9 5 Quantities of 10 or
more $75 each
Call us for competitive prices on larger quantities of RAM chips.
P A 4 4 &
Now using 3%." shock-mounted Winchester drives. The i L 8

same as used in the Compaq Plus™. Aiso available with Quantities of 100 or morc sets
2 half-height drives and 10 MEG HD- §$2749

Or upgrade your Compagq to a2 Compaq Plus™ equivaient Set of 9 chips, 200 o 150 Nanoseconds
with our 32" shock-mounted Winchester disk kit. In- per set.
cludes Hard Disk, Controller, Cables, Manual, software, Quantities of 50 or more scts

and Mounting Hardware. One year warranty. $5 19 256K RAM
SO — Set of 9 chips 3 9 $ 2 9 )
ta per set. O
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"PRICES AND MACHINES THAT

OUTRUN THE COMPETITION.

PC'S LIMITED AT High Performance

Compehhve Price |

Includes: 80286 -based System Unit, 1024K on
L rd, 1.2 Meg, ive, Combined Fl
umuummmuluu||||||mum — > 5 s B, 11 U gy U, oSy

T . Power Supply, 2 Serials and 1 Parallel Port, and
% ‘; b Clock/Calendar with Battery Backup, all on Mother
I Board.

Runs all Major Software written for the IBM PC™, PC XT™, and PC AT™. (Processor) Intel 80286 running at 6MHZ.
(Expansion Slofs) :8. 7 are available in above configuration. Same Bus Configuration as IBM PC AT™,

B PC’S LIMITED "RE° $19 5
High Performance
ccmpe'i'ive Price - Includes: System Unit, 640K on Mother Board,

360K Floppy Drive, Keyboard, 135W Power Supply.

Runs all Major Software written for the IBM PC* and PC/XT~, 40% faster, witheut modifications.
(Processor) 16-bit 8088-2, 4.77 or 6.66MHI Clock Speed. (Expansion Slots) :8; 7 are available in above configuration.

SOLVE YOUR POWER PROBLEM. PC’S LIMITED Irwin Tape
XT POWER 135W Slx FuclnCurd Backup System

m $39 $595

iLF w/384K $'|49

10 or more
One Year Warranty, 5495 mh
Dircctly replaces power supply in PC™ Two Year Warranty ¢ Uses Floppy Controller Card Haif Heigh
* Haif Height
¢ Upgradable to 384K ¢ Paraliel Port * 10.3% Meg Formatted Capacity .
Low P
25 01‘ mOI'C 875 CaCh * Clock/Calendar ¢ Scriai Port ¢ Used in Compaq Deskpro. A
¢ Software included ¢ Game Popt

Also available with external chassis $795
=k

Compaq, TEAC, IBM, Irwin,

Mitsubishi, 20d latel are 2 W ' =
registered trademarks of

their respective companics. =

All brand names are regis- M =

tered trademarks. We are an

i OUTSIDE TEXAS, ORDERS ONLY, CALL 1-800-426-5150 3

some quaicsnnyvenmice, 1011 Headway Circle, Building 3, Austin, Texas 78754 ___

e it All sales-related calls inside Texas — (512) 339-6800 E - -
“ ) ' Telex No, 9103808386 PC LTD o e 412
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 Little Board™....$24

The World’s Least Expensive CP/M Engine

CP/M 2.2
INCLUDED

® 4 MHz Z80A CPU, 64K RAM, ZBOA
CTC, 432K EPROM

® Mini/micro Floppy Controlier
(1-4 Drives, Single/Double Density,
1-2 sided 40/80 track)

® 2 RS232C Serial Ports (75-9600 baud
& 75-38, 400 baud), 1 Centronics
Printer Port

® Power Requirement: +SVDC at .75A,;
+12vDC at .05A / On board -12v
converter

@ Only 5.75 x 7.75 inches, mounts
directly to a 5-1/4" disk drive

e Comprehensive Software Included
® Enhanced CP/M 2.2 operating

~,

system with ZCPR3 |
® Read/write/format dozens of
floppy formats (IBMm PC-DOS,
KAYPRO, OSBORNE, MORROW ..} ’
& Menu-based system customization
o Operator-friendty MENU shell
& OPTIONS:
® Source Code
¢ TurboDOS ‘
® ZRDOS
® Hard disk expansion to 60 ‘
megabytes
® SCSI/PLUS'™ multi-master 1/0O
expansion bus
@ Local Area Network
@ STD Bus Adapter

BOOKSHELFTM Sexies 100

Fast, Compact, High Quality, Easyto-use CP/M System

® Ready-to-use professional CP/m
computer system
e Works with any RS232C ASCII
terminal (not included)
® Network available
@ Compact 7.3x 6.5 x 10.5 inches,
12.5 pounds, ali-metal construction
& Powerful and Versatile:
# Based on Little Board
single-board computer
® One or two 400 or 800 KB floppy
drives
® 10-MB internal hard disk drive
option

Priced from
$895.00
10MB System
Only $1645.00

e Comprehensive Software Included:

® Enhanced CP/M operating system
with ZCPR3

® Word processing, spreadsheet,
relational database, spelling
checker, and data encrypt/
decrypt (T/MAKER IN™)

¢ Operator-friendly shells; menu,
Friendly™

® Read/write and format dozens of
floppy formats (IBm PC-DOS,
KAYPRO, OSBORNE, MORROW...}

@ Menu-based system customization

DISTRIBUTORS

ARGENTINA: FACTORIAL SA, (1) 41-0018,
TLX 22408 BELGIUM: CENTRE
ELECTRONIQUE LEMPEREUR, (041) 23-4541,
X 42621 CANADA: DYNACOMP
COMPUTER SYSTEMS LTD,, (604) B72-7737
ENGLAND: QUANT SYSTEMS,

(01) 253-8423, TLX 946240 REF: 19003131
FRANCE: EGAL+, (1) 502-1800, TLX 620893
SPAIN: XENIOS INFORMATICA 593-0822,
TLX 50364 AUSTRALIA: ASP

AVviIRI0

COMPUTERS. INCORPORATED

\ 67 East Evetyn Ave. « Mountain View, CA94041 . (415)962-0230 » TELEX 4940302
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MICROCOMPUTERS, (613) 500-0628

BRAZIL: CNC-DATA LEADER LTDA,,

(41) 262-2262, TLX 041-6364 DENMARK:

DANBIT, (03) 66-20-20, TLX 43558

FINLAND: SYMMETRIC O, (0) 585-322,

X 121394 ISRAEL: ALPHA TERMINALS,

LTD,, (3) 49-16-95, LX 341667 SWEDEN: |
AB AKTA, (08) 54-20-20, TLX 13702 USA:
CONTACT AMPRO COMPUTERS INC,,

TEL.: (415) 969-0230 TELEX: 4940309

1BM, 1BM Corp,; 280A®, Zikog, Inc,; CP/M®,
Digital Research; ZCPR3'™ & ZRDOS'™,

Echelon, Inc.; Turbo DOS®, Software 2000,
InC.; T/MAKER I, T/maker Co. l

Inquiry 19 for End-Users.
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BOOK REVIEWS

gram itself is the central legal concern. But if the system
is a service. then the hospital sues XYZ for negligence.
However, as Susan Nycum notes. since no human is in-
fallible and no machine perfect, and since small program-
ming errors with catastrophic practical consequences can
go undetected until it is too late. just what constitutes
negligent behavior becomes very hard to determine.

This brings up the subject of codes of conduct and moral
principles in a computerized society. Formal codes have
been written for computer professionals. Reproduced in
Ethical Issues are standards of the British Computer Socie-
ty. the Institute for Certified Computer Professionals; the
Data Processing Management Association, and the
Association of Computing Machinery (ACM). The ACM
divides its principles into two categories: ethical considera-
tions and disciplinary rules. These are further organized
and subsumed by five canons. No ACM member is bound
to observe the ethical considerations or the canons. Only
by disregarding a disciplinary rule can a member be held
accountable. But how often will all of this work?

According to disciplinary rule 5.2.1, a member of the
ACM must inform employers and clients whenever “any
adverse consequences to the public” may follow as a
‘result from work proposed to him” Sounds fine. But con-
sider this: Since nearly all computer-related work involves
being in front of a video-display terminal, and since VDTs
may be hazardous to your health, then must an ACM
member tell the boss that teaching the new secretary how
to use the word processor may have “adverse conse-
guences ? Strict obedience to proscriptions like this could
bring automated activity to a halt. Furthermore, failure to
adhere to the rules may bring “expulsion.” “suspension.”
or “admonition.” Even if an individual is caught violating
a disciplinary rule, the punishment might amount to little
more than the proverbial slap on the wrist.

In a brilliant series of thoughts entitled “Professional
Ethics: An Intellectual and Moral Confusion,” John Ladd
points out that codes of conduct may actually do more
harm than good. Ethical codes are necessarily minimal:
they formulate the least that needs to be done. This may
incline professionals to not do their best but do just what
the code requires. Perhaps worse, codes of conduct can
stifle the dissenter. the critic. or the creative person and
degenerate into that situation John Stuart Mill called the
‘tyranny of the majority.”

Throughout this book, question follows question as opin-
ions diverge in what Johnson and Snapper term “an in-
terval of uncertainty” brought about by the new tech-
nology and occupied by a dense intellectual pluralism. It
is just this tolerance of so many different points of view
in a single volume that makes Ethical Issues in the Use of Com-
puters a valuable and commendable book.

Stan Czarnik is a teacher. musician. and technical specialist. He works
at Information Access Company (The Computer Database, 2265
Carlson Dr.. Suite 5000. Northbrook. 1L 60662).
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: The floppy disk
with the flop proof guarantee.

JVC Yy 4
"]D'ZD yﬂggpv DISK

@ Double Sided @ Doubie Density 48TPI

We put it down in writing. So operate error free for up to ten polyvinyl non-woven fabric that
every time you insert a JVC million passes. keeps out dust, moisture and
Floppy Disk into your disk drive, — Even our contaminants that can cause

dust jackets floppy disk error. How do we do
are made from it? Simple. We've been making
the best video and audio mag-
netic tapes for years. And
practice makes for a perfect
fioppy disk.

you know it will be free of mag-
netic defects. It's guaranteed for
life.

Why are we so confident?
Because every JVC Floppy Disk
is made with a durable, excep-
tionally smooth magnetic emul-
sion that significantly reduces
friction and abrasion. Less fric-
tion results in fewer dropouts,

. THE GOAL IS PERFECTION.
and substantially extends the life  Jyp

of the floppy disk. in fact, every . ®
JVC Floppy Disk is designedto  *aa™ " uggmos e e os

Magnetic Tape VHS

JVC COMPANY OF AMERICA. Alagnetic Tape Dwvision 41 Siater Drive. Eimwood Park, N.J. 07407 JVC CANADA INC. Scarborough Ont
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Fourth Annual Conference on

INTERACTIVE

INSTRUCTION
DELIVERY

in Education, Training and
Job Performance

February 19-21, 1986
Hyatt Orlando Hotel
Orlando, Florida

Presentations cover applications in:

Videodisc CD/ROM

Microcomputers
Software Development Methodology

Pre-conference tutorials are scheduled for
February 17 and 18.

Exhibits of representative technology will be available
1o conference registrants in an adjacent area.

For further information contact:
SALT
Society for Applied Learning Technology

50 Culpeper St.  Dept. B
Warrenton, VA 22186 (703) 347-0055

STAFF-K8 STAFF-K9
* 86-key keyboard * 105-key keyboard
* Fast repeat * Independent cursor control pad

 Practical function keys
KEY-in-lock, Key Beep, Fast Repeat,
Line Feed, Pause, Break, Previous
word. Next word

Common Features:

* Both PC & PC-AT compatible encoded

* Low protile design, DIN standard

« Exceilent tactie leeling, mechamical
keyswiich

* Double-shot. step sculpture keytops

* Various languages available: English,
German, French, Spanish, ltalian,
Swedish

" 1BM 1 a regisiered traomark of 1BM Corp

AN\ MONTEREY

international Corp.

SF1. No 40, Deh Hwe: Street Taipei Tawan R.O.C.
Phone (02)591-7138

Cable: "MONTEREY™ Taipei

Telex: 25171 MONTEREY
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IBM PC/8088 ASSEMBLY LANGUAGE PROGRAMMING
Reviewed by Larry Clark

he primary reason | bought a PCjr was to develop a

threaded interpretive language similar to FORTH. |
soon discovered that the 8088's use of segmented mem-
ory addressing introduced new ideas that | could not
readily grasp from the terse, though complete, assembler
manuals. For learning 8088 assembly language, | needed
a more complete explanation. Avtar Singh and Walter A.
Triebel's IBM PC/8088 Assembly Language Programming pro-
vides that kind of explanation.

This book's format is “goal directed'—at the beginning
of each chapter. the authors outline the ideas to be
covered in order to keep the reader aware of educational
goals that lie ahead. They try to give the beginning as-
sembly-language programmer a good. useful understand-
ing of the 8088. The reader needs a basic mathematical
background to understand the binary and hexadecimal
math sections.

Programmers who need the speed that 8088 assembly-
language programs offer will find this book valuable. It
starts with a discussion of binary and hexadecimal arith-
metic. In a lucid review of basic machine language, Singh
and Triebel do an especially good job of convincing the
reader that hand-coding can be done but is not to be tack-
led for large programs. The majority of the text follows
with an introduction to 8088 assembly-language program-
ming and debugging. The text refers to the IBM version
1.0 assembler, but my version 2.0 assembler performed
with no detectable errors; a non-IBM assembler may do
as well, provided it handles standard mnemonics and IBM
pseudo operation codes.

You'll need Debug, the assembler’s linker, and enough
memory for the assembler. | recommend two disk drives:
otherwise, you'll have to swap disks frequently.

The book uses Debug. a PC-DOS utility, in the examples.
Itis an excellent learning tool. Debug traces show exactly
what an instruction does and so relieves readers of hav-
ing to visualize an instruction’s effect on CPU (central pro-
cessing unit) register contents. Listings contained in each
chapter show exactly what each debugging session will
look like. I noted only one omission here that was provid-
ed in the DOS Debug manual—some of the Macro assem-
bler statements cannot be assembled with the line-by-line
assembler in Debug. Only one or two of my sessions
brought this to light. and that was after | left the bounds
of a working example and tried some of the more com-
plex addressing modes.

The authors not only include examples of how to use
the debugger but also demonstrate how to use the as-
sembler and linker. A session on the use of the EDLIN
editor will probably go unused. as most readers will prefer
to use a full-screen editor instead.

An optional disk contains a copy of the book's machine-
run examples. A note in the book says the disk can be

(continued)



The IBM upgrade path.
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It’s still a great system—in
perfect condition. But now you're
ready to make a deal on your IBM
PC or XT.

Maybe your business needs
have grown. or your new appli-
cation package runs too slow.

Don't dump your present IBM
system. Red River Technology has a
better offer—ATlas—a single-board
plug-in package that transforms
your IBM PCor XT into _

a super-AT. ;

ATlas isn't a semi-
compatible plug-in card,
but completely trans-
forms your PC or PC XT
into a 100% IBM PC AT
compatible system.

Consider these features:

¢ 8 or 10 Mhz 80286
CPU. 50-100% more perfor-
mance than IBM’s PC AT (switch
selectable—6, 8, or 10 Mhz)

¢ IEEE 802.3 standard LAN
option on the base board (your
choice, StarLAN or Ethernet)

¢ IBM compatible serial port
¢ |BM compatible parallel port
¢ 512K memory standard,
expandable to 1.0 megabyte without
using precious 10 expansion slots
* Three 8-bit slots, use more
of your existing add-in boards
¢ Five CMOS VLSI gate arrays
eliminate over 60 chips to lower
power consumption and improve
reliability
¢ CAD based design, nighest
_ quality multi-layer board
¢ Installs in 10 minutes
with nothing but a
, regular screwdriver.
Red River Tech-
nology has defined
state-of-the-art in board-
level computers. So don't take
someone else’s best ofter for your
IBM PCorXT Red RiverTechnology
believes an upgrade path should
not be a dead end.
For more information on the
ATlas single-board computers, call
us today, at 817-571-5714.

Assembled and tested board:
%1495 (8 Mhz CPU) $2395 (10 Mhz CPU)
(Specify PC or XT version)

Kit form (includes board. 5 gate arrays,
8 Mhz 80286) $595 (8 Mhz CPU)

$ 795
$2195

Complete Kit
Complete System

CALL 817+571-5714

Quantity discounts available. Dealer and
OEM inquiries welcome. Other unique 8088
and 80186 boards also available. Write

for details.

TERMS: VISA. MASTERCARD. AMERICAN EXPRESS
CHECK. MONEY ORDER. $5 SHIPPING AND HHANDLING

Red River Technology, Inc.

Red River Technology. Inc.. DFW West.
4001 W. Airport Fwy.. Suite 500,
Bedford. Texas 76021

113M is a registered trademark of International Business Machines Corporation. ATlas is a trademark of Red River Technology. Inc.
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IBM PC XT Compatible Computer runs
DOS 2.1, 3.1, Lotus, Wordstar, dBase
111, and any known software. XT-Plus
has eight Slots, 640KB memory on
Mother Board.

i

Limited time special offer: 640KB CPU,
Floppy Controller, Keyboard, Parallel
Port, Serial Port, Game Port, Clock, two
360 KB Disk Drives ...... all for $799

(Suggested Retail Price $1399.)

AMERICAN MICRO TECHNOLOGY

(714) 972-2945
TWX 5106003265

IBM PC, XT AT
& COMPATIBLES

at Wholesale Prices

an IBM PC AT Compatible Computer
640K on Board, 1.2MB Disk Drive,
20 MB Disk Drive, Keyboard $1995

(Suggested Retail Price $3995.)

640K Ram each .45
128K Ram each 3.50
256K Ram . . . each 2.50
Toshiba Drive 360KB . . 79.00
1.2MB Disk Orive for AT B e . 129.00
20MB Hard Drive w/Controller and Cables . 449,00
10MB Tape Back Up Drive for XT 299.00
10MB Tape B/U Drive for AT . 375.00
135 watt Power Supply . 79.00
195 watt Power Supply. . . . . . 125.00
FDC with P/P, S/P, Clock & Game Port . 99.00
AT Mother Board - 799.00
XT Mother Board e 4 125.00
Floppy/HD Controller for AT . 219.00

AMT Jy,

(714) 972-2945 Coggy
TWX 5106003265
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purchased separately for $24.95. | recommend that you
buy the disk because it will save you time and quicken
the learning process. | found only one discrepancy be-
tween the disk and the book.

The examples in the text are generally short and might
not take more than one or two iterations to correct. But
there are 31 examples; it is not hard to imagine being so
slowed down by entering programs that you don't finish
the last chapters, which are the most interesting.

This is a thorough text that delivers the fundamentals
of 8088 programming. The questions at the end of each
chapter served as a gauge of how well | understood the
material. Working examples consist of a source listing, as-
sembler output. and a complete Debug session. You
should have no trouble duplicating the results given in the
text when the proper tools are used.

I found only two obvious errors, but neither stood in
the way of learning about the 8088. On page 55, the
authors say that index registers are always combined with
the DS (data segment) register. The iAPX 88 user’s manual
disagrees with this, saying the DI index register is limited
to the ES (extra segment) register instead. Second, the
contents of the CS, DS, ES, and SS registers listed in the
Debug sessions never matched those on my PCjr. Ap-
parently the Debug program can adjust the segment at
which a program resides according to the memory avail-
able. I learned in the text that the 8088 supports reloca-
tion by means of segmentation, which could explain why
the programs worked even though they were placed in
memory locations different from those described by the
authors.

The 8088 instructions are explained in groups of similar
instructions, and the simpler instruction groups are fol-
lowed by the more complex types. Among the more in-
teresting examples are the looping instructions similar to
those found in high-level languages.

IBM PC/8088 Assembly Language Programming is more than
400 pages long and is very thorough, but it does not
review macro programming, nor does it completely cover
the pseudo-ops the assembler is capable of using.

The examples not only demonstrate key features and
capabilities of the 8088's assembly language but provide
sample sorting routines and floating-point math routines
as well. The math programs are good introductions that
are extremely interesting. All routines are designed to be
reused by the reader in later programming projects. One
set of examples deals with simple input/output calls to
PC-DOS: other examples deal with the timer chip in the
PC.

The book helped me learn to program the 8088 because
of jts organized approach and extensive examples. This
is a good introductory text on 8088 assembly-language
programming. | recommend it if you're ready to plunge
into this challenging branch of microcomputers. m

Larry Clark (8103 Thornewood Dr., Hixson, TN 37343) works in
microcomputer systems development and is a robotics instructor.
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Lotus dBase III | FrameWork | MultiMate oord
$309 $369 $369 $239 $209

Soft—ware Database Systems Graphics/Statistics Multifunction Boards Displays
ALPHA DATA BASE B8PS BUSINESS ASY ACVANTAGE $389 AMDEK 310A $169
MANAGER I $179 GRAPHICS $229 ASY 6 PAK PLUS (64K $229 PRINCETON HX-12 $459
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GUARANTEE!

free. %

We will match current Diskette h
nationally advertised Library | A
prices on most products. Case 14
Call and compare. with your order

1-800-221-1260

In New York State call (718) 438-6057

TERMS

Checks—allow 14 days to clear. Credit processing—add 3%. COD orders—cash,
M.O or certitied check-—add $5.00. Shipping and mandling UPS surface—add $3.00
per item (UPS Blue $8.0C wer item). NY State Residents—add apolicable sales tax.
All prices subject to change

Softline Corporation
'/ P.O.Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN UI
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A local area network. Sure it can integrate some of your
stand-alone equipment. But what about the departmental
systems you have? And what about next year? Will it be able
to handle new applications that come along? Can it grow? Is
it a long-term solution or just a quick fix?

The Information Systems Network from AT&T is the data
network that can meet your immediate and long-term needs.
It’s the only network open and flexible enough to integrate
the equipment and systems you have now, and willingly
accept what the future might bring. It’s the data network
that can expand with your business—grow from a local to a
corporate-wide network.

You can build a strong foundation

Different systems—Incompatible hardware from differ-
ent vendors—A few stand-alone pieces here and there—ISN
can tie it all together.

ISN’s open architecture lets it act as the backbone data
network that integrates your disparate systems and
smaller networks.

Its unique wiring system of twisted pair and fiber optics

allows ISN to support the equipment you have now,and what  terminals and person

CLUSTER CONTROUER

ONLY A NETWORK
THE CENTER OF YOUR EXPANDING

you'll buy later. You can easily and economically add and
rearrange equipment. Plus, no matter how far apart devices
are, with ISN, you still get maximum network performance.
So once your backbone network is in place, the possibili-
ties are endless. Grow upward, outward, backwards and
sideways. With ISN, your options are always open.

You can break the ties that bind you

At thelocal level, ISN is a hierarchical star netwaork with
a fast-switching Packet Controller at the hub. The Packet
Controller is linked to all devices in your network and man-
ages all network communications.

So ISN can set up communieation links between all your
e%ui ment and systems. AT&¢T System 85 and AT&T System75
PBXs, mini-computers and mainframes, isolzted Ethernet”
systems, AT&T STARLAN NETWORK and 3BNET,
smart and dumb terminals, even equipment from IBM —
tl'SN gets it all on speaking terms. All working even harder
or you.

ISN protects your 3270 investrment. It lets your Bisync
terminals access multi{)le IBM*™ hosts. Low-cost dumb

computers can do the same. Syn-

*Ethernet is a registered trademark of Xerox Corp. **IBM is a registered trademark of International Business Machines Corp.



ASYNC TERMINAL

HOST

THIS OPEN AND FLEXIBLE CAN BE

UNIVERSE.

chronous and asynchronous traffic can travel through your
network with the same speed and efficiency.

With [SN, you’re never locked into one vendor or cne
location. Since ISN uses the same technology for local and
wide-area networking, its growth potential is limitless.

Linking muitiple Packet Controllers lets you start with
one ISN and grow across a premises. Add another ISN and

w across the city, or across the country. There’s nothing

olding you back.

You can handle it all

No matter how large your network becomes, ISN still

&r}ovides fast, reliable communications between all users.

ith a high backplane and fiber rate of 8.64 mbps, and a very
efficient packet structure, ISN maintains a high throughput
rate even when traffic is at its peak.

Long messages or bursty transmissions—ISN’s been
engineered to handle it all. A unique centralized short bus
and perfect scheduling access method permit me s to
travel through the network almost instantaneously. And
arrive with their integrity intact.

Premises-wide or nationwide, ISN puts you in command.

No matter how large your network gets, you choose the
means of control—centralized or distributed.

You’ve made the right connection

AT&T has a long history of solving complicated network-
ing problems with clear-cut, intelligent solutions. We make
the pieces fit.

We work with you every step of the way. Our professional
sales and service people are trained to plan, design and main-
tain a network that will meet your business needs.

ISN reflects AT&T's better approach to office network-
ing. To learn why it’s the right choice for your business, call
your AT&T Information Systems Account Executive, or
1800247-1212.

—— e

The right choice.
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DATA PROCESSING COURSES,
Hartford. CT. The Hartford
Graduate Center, 275 Wind-
sor St.. Hartford, CT 06120,
(203) 548-2470. December

THE IBM PC DATA Com-
MUNICATIONS SURVIVAL
COURSE, various sites
throughout the U.S. Data-
Tech Institute, Lakeview
Plaza. POB 2429, Clifton, NJ
07015. (201) 478-5400.
December

MICRO TO MAINFRAME
SEMINARS, Atlanta, GA. The
MOM Corp.. Two Northside
75, Atlanta, GA 30318, (800)
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