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Of course, since the llc is the legiti-
mate offspring of the lle, it can access the  vou might be interested in vourself.

Today, there are more Apples in
schools than any other computer.

Unfortunately. there are still more
kids in schools than Apples.

So innocent youngsters (like vour
own) may have to fend off packs of bully
nerds to get some time on @ computer.

Which is why it makes good sense
to buy them an Apple” Ilc Personal
Computer of their very own,

The Il is just like the leading com-
puter in education, the Apple lle. Only
smaller. About the size of a three-ring note-
hook, to be exact.

Even the price of the llc is small —
under $11007

world's largest library of educational soft-
. u o \ ™
ware, Evervthing fom Stickvbear Shapes

programs in all. More than a few of wh

For example, 3-in-1 integrated busi-
ness software. Home accounting and tax

With « He. your kid can do something constructive afler school. Like fearn (o write stories.
Or learn to fhv: Or ecen learn something stishth more advanced. Like multivariable calcidus

for preschoolers to SAT test preparation
programs for college hopefuls.
In fact, the Ilc can run over 10000

programs. Biet and fitness programs.
Not to mention fun programs for the
whole family: Like Genetic Mapping and
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“Enzyme Kinetics.” the power of the average office computer. So while your childrens shoe sizes
And the Apple llc comes complete A built-in disk drive that would and appetites continue to grow at an
with everything you need to start computing ~ drive up the price Int its optional carrying case, the alarming rate, there’s

in one hox. of a less-senior liowas wervst iy ot one thing you know

Including a free 4-diskette course to  machine. ——7 can keep up with them.
teach vou how— when vour kids get tired And built- € n’i H‘i |H” m Cial | Their Apple Ilc.
of your questions. in electronics i;; 1 ‘ “ t e N To learn more
An RF modulator that can turn almost for adding b i L about it, visit any
any TV into a monitor. accessories like SRR o authorized Apple dealer.
As well as a long list of built-in a printer, a e Or talk to your own
features that would add about $800 to the  modem, an computer experts. _ #
cost of a smaller-minded computer. AppleMouse or . ' AS SOOI e
128K of internal memory— twice an extra disk drive when the time comes.  as thev get home from school. “

concerned about price fixing. So this s only a Suggested Retail Price. You can pay more if you really want to. © 1984 Apple Computer Inc. }/ )[( and the Apple logo are

aistered Irademarks of Apple Computer Lnc. Stickvhear Shapes is a trademark of Optimun Resource. For an anthorized Aple dealer nearest you call (800) 538-96 9& In Canada. call
(800) 268-7796 o (800) 268-7637.
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EDITORIAL

LOOKING BACK: 1984
To hear some people tell it,
the world of personal com-
puting slowed down this
year. The best way to cor-
rect that impression is to list
a few of the more signifi-
cant developments covered
in BYTE in 1984.
CompUTERS: There was
an abundance of impres-
sive new machines: the
Macintosh; the IBM PCjr
and PC AT the Hewlett-
Packard 150 and Portable;
the Tandy 2000, 1200, and

cluded inexpensive optical
storage devices, such as the
first personal computer
products based on compact
audio disks, high-capacity
mini hard disks, abundant
microfloppies, 10-megabyte
floppies, and bubble-
memory cards and periph-
erals. In printer technology,
we saw advances in dot-
matrix, thermal-transfer, ink-
jet, and laser printers. The
HP Laserjet and its Canon
mechanism brought the
price of laser-printer
technology down to $3500.

1000; the Mindset; the Data
General/One; the Apple lic; the AT&T
PC; the Compaq Deskpro; the Stride
Micro 400 series; the TeleVideo Per-
sonal Mini and Color PC; the Com-
puPro 10; the Corona Mega PC; the
Tektronix 4404 Artificial Intelligence
System; the ITT Xtra; the NEC APC II[;
Seiko's wristwatch computer; and lots
of 68000-based supermicros and 1BM
PC clones based on the 8088 or
80186 microprocessor.

SOFTWARE: Versions of UNIX and
Pick 'for personal computers blos-
somed. ProDOS conquered the Apple
Il world. MS-DOS 3.0 arrived, and all
or some of Concurrent CP/M, Concur-
rent DOS, and Concurrent PC-DOS
may have arrived. Among languages,
there were several new BASICs and
Cs, Gold Hill's GCLISP, micro-
PROLOG, various versions of
Modula-2, and one of the biggest
bargains in the history of personal
computing, Borland's Turbo Pascal.
Artificial-intelligence products gained
a foothold on personal computers:
Teknowledge's M.l1, General Re-
search’s TIMM expert system, Expert-
Ease. and Level 5 Research’s Insight
Knowledge System (a mere $95, and
it looks quite interesting).

6 BYTE  DECEMBER 1984

Environments for applications soft-
ware sprang up all over the place, in-
cluding IBM's own TopView and
Digital Research's GEM. Thinking aids
such as Thinklank and MaxThink
showed that they are of real value to
personal computer users. There were
friendly databases such as Infoscope,
Please, 4-1-1. and Fast Facts. The long-
awaited dBASE IIl came out, as did a
major competitor, R:base 4000, and
query systems such as CL.OUT and In-
Search. There were integrated soft-
ware packages such as Symphony,
Framework. and DayFlo.

Tom Jennings's Fido bulletin board
and FidoNet communications system
did a lot of good for a lot of people.

ASSORTED HARDWARE: Perhaps the
story with the greatest impact was the
decline in the price of 1200-bps
modems, which gave telecommunica-
tions a boost. CMOS spread far and
wide, making many machines small
and cool. LCDs moved up to 25 lines
by 80 columns, RAMs jumped to
256K bits, microprocessors stepped
up to 32 bits, and mice became com-
monplace. A host of special graphics
chips reached the market.

Developments in mass storage in-

TI's natural-language inter-
face, NaturalLink, gave hints of things
to come.

Steve Ciarcia, as usual, was a one-
man industry. He gave us the
schematics and explained the
technology for a smart terminal, a
28000 system that resides in an IBM
PC, a scrolling alphanumeric LED
display, a phonetic speech syn-
thesizer, a musical telephone bell, an
AC power monitor, an AC power con-
troller, a sonar range finder, and a
speech-recognition system.

The shakeout saddens us all. Some
talented people are temporarily out
of work, and some impressive new
products have failed in the market-
place. But the personal computing in-
dustry makes relentless progress
despite the varied fortunes of its con-
stituents. It is no longer a rumor that
Commodore will market the im-
pressive 68000-based machine
developed by Amiga. By this issue’s
cover date, the rumor that Atari will
market the Mindset may have been
confirmed. These two developments
could bring impressive and powerful
hardware to millions at low cost.

Be of good cheer.

—Phil Lemmons, Editor in Chief

ILLUSTRATED BY MACIEK ALBRECHT
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Wordstar® Wordprocessing and SuperCalc 3" Integraled Spreadsheet now included Free with all Seequa computers.

8

oEEQUA
oHOWS YOU
HOW 10

ETAN
IBM PG
FOR JUST

51590.

BUY A GHAMVIELEON
BY SEEQUA.

The Chameleon by Seequa does everything an an 8 bit micro- *
IBM PC does. For about $1000 less than an IBM. processor that lets yourun

The Chameleon lets you run popular IBM soft- any of the thousands of CP/M- gO® T
ware like Lotus® 1-2-3™ and dBase I1.® It has a full programs available. It comes complete w1th two of
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Chameleon shown with optional second disk drive.

To learn more about Seequa or for the location of the Seequa dealer
nearest you, call (800) 638-6066 or (301) 672-3600.

IBM is a registered trademark of International Business Machines Corporation.
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M- I-CROBYTES

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

Sanyo's Graphics Card for 550, Portable Color Computer

------------------------------------------------------------------------------

Sanyo, Moonachie, NJ, announced a $199 graphics card for its MBC-550 computer, enabling
it to run programs that directly address IBM PC graphics screens, including the Lotus 1-2-3
spreadsheet. Bundled with the card are GW-BASIC and MS-DOS 2.1.

The company also announced an IBM-compatible portable computer with a built-in color
display. The MBC-775 includes two 360K-byte 5Y-inch disk drives, two full-length IBM-
compatible expansion slots, a parallel printer port, and RGB and composite video outputs.
It should be available in January for $2599.

Integrated Program Has Slide-Show Feature

Xanaro Technologies Inc., Toronto, Ontario, has unveiled Ability, a $495 integrated software
program featuring a spreadsheet, word processing, a free-form database, graphics, and com-
munications functions. Also included is Presentation!, which combines words, graphs,
numbers, and music in a slide-show format. The program'’s user interface avoids use of MS-
DOS commands, using a menu format instead. Text, spreadsheet, and graphics data can be
intermixed on the screen.

Microsoft Delays Windows to Mid-1985

Microsoft announced in October that its Windows multitasking graphics operating environ-
ment would be delayed until at least June 1985. Windows was originally announced in
November 1983 (see the December 1983 BYTE, page 48) and had been scheduled for
release last month to manufacturers, who were to customize it for their machines.

Since Windows was announced, both IBM and Digital Research have introduced multitask-
ing, windowing graphics environments. IBM announced TopView, which was released to soft-
ware developers in September and is scheduled for general release in early 1985 with a
price tag of $149. In October, Digital Research began shipping its $295 Concurrent PC-DOS
(earlier called Concurrent CP/M-86 version 3.1 with PC-DOS emulation), which runs several
MS-DOS programs simultaneously. Also in October, Digital Research announced its
Macintosh-like Graphics Environment Manager for the IBM PC (see page 39), also planned
for early 1985 release.

New Laser and Ink-jet Printers

Concept Technologies, Portland, OR, now offers the Concept Laser 8, a version of Canon's
LBP-CX 8-page-per-minute laser printer. The $7995 printer supports both Virtual Device
Interface and Tektronix 4014 graphics input, as well as direct bit-mapped images or text in-
formation. Dataproducts, Woodland Hills, CA, unveiled a $12,900 24-page-per-minute laser
printer based on a Toshiba printer. The firm also announced seven new daisy-wheel and
dot-matrix printers. Diconix, Dayton, OH, introduced the Dijit 1, an 18-page-per-minute ink-
jet printer with a resolution of 300 by 300 dots per inch. The printer is available to other
manufacturers for $5000 to $7500.

Computer Crime Bill Passes

-------------------------------------------

A federal computer crime bill was included in the continuing resolution signed into law in
October. Those who access classified information using a computer could be convicted of
an additional felony. Other offenses are misdemeanors, including unauthorized access of a
federal government computer or of data protected by the Fair Credit Reporting or Financial
Privacy acts. Penalties include up to one year in prison and fines of up to $5000 or twice
the value obtained or loss created by the offense.
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MICROBYTES

Compact Disc Used for Data Storage

North American Philips Corporation has sold compact disc-mastering equipment to 3M,
which will manufacture discs for use as data storage for computers. NAPC's Philips Sub-
systems and Peripherals Inc. division also announced that it will offer its CM 100 Compact
Disc Read-Only-Memory (CD ROM) unit to other manufacturers. The CD ROM is similar to
existing compact disc players from Philips, but it has enhanced error-checking and
-correction features. Philips would not detail pricing but said OEMs would pay less than
$1000 for the complete drives; 3M said the 550-megabyte compact discs could be manufac-
tured for less than $10 each.

Datacopy Unveils $4000 OCR/Digitizing System

Datacopy, Mountain View, CA, announced a $4000 version of its Word Image Processing
System. The Model 700 includes a flatbed scanner and software; previous versions, priced
from $9000, used a different type of scanner. The system can digitize images as well as
recognize characters printed in 10-point Courier or 12-point Prestige Elite type; other fonts
are planned.

NANOBYTES
Kodak announced a line of “Instagraphic’ products to create color slides of computer
screens; the products will directly compete with Polaroid's Palette system. ... Brown Disc
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announced a new lighter-weight, lower-cost plastic rigid disk to replace the aluminum
medium now used in 5%-inch hard-disk drives. . . . Verbex, Bedford, MA, announced the
Series 4000 Voice Recognizer, a continuous speech-recognition system priced at $4900.
Matching Voice Planner software for MS-DOS computers costs $500. Each person uses a
different CMOS memory voice cartridge, which is plugged into the Voice Recognizer unit. . . .
Texas Instruments introduced Explorer, a LISP-based artificial-intelligence workstation
priced from $52,500. ... IBM introduced a Chinese-language version of its 5550 Japanese
personal computer; it will also sell the IBM PC and PC XT in China. ... Datapoint an-
nounced products that would link IBM PCs to its ARC local-area network. . . . Zilog has
added ROM-less versions of its low-power Z8 microprocessors. . . . Videotex Systems Inc.,
Dallas, TX, now offers a complete videotex system, including a 512K-byte IBM PC, 10 ter-
minals, two modems, and software, for $8000. ... Matsushita, one of Japan's largest
manufacturers, has licensed Drexler's LaserCard. The LaserCard stores 2 megabytes of in-
formation on a credit-card-size optical strip. Drexler is also developing a 20-megabyte ver-
sion. . . . Zenith Data Systems sold $99.8 million worth of its Tempest-version Z-150
microcomputer to the Defense Department. The computers are shielded to prevent elec-
tronic eavesdroppers from decoding RF signals emitted by the machines. ... Mindset an-
nounced the Mindset Video Production System, a version of its personal computer designed
to mix computer graphics and standard video signals from VCRs, laserdiscs, cameras, or
televisions. The system will cost $3799. ... Seagate announced new hard-disk drives at
COMDEYX, including a 10-megabyte 3%-inch drive, a 20-megabyte half-height 5%-inch drive,
and 20-, 30- and 40-megabyte full-height drives with an average access time of 40
milliseconds. . . . Extended Systems, Boise, ID. announced LaserRight, which allows three
computers to share a single Hewlett-Packard laser]et printer. The printer and a 128K-byte
buffer are included for $4495. . .. Tandberg Data now offers a $1000 quarter-inch
streaming-tape drive for the IBM PC. ... General DataComm, Middlebury, CT, announced a
$699 1200-bps modem that it says has a lower error rate than other 1200-bps modems. . . .
Entrepo Inc. (formerly Exetron), Sunnyvale, CA, said it had solved reliability problems that
had plagued the company's wafer-tape drives for several years and that it is ready to ship
an $85 retail version of its Quick Cassette storage system for Commodore computers. . . .
Hayes announced a 2400-bps modem, priced at $899. The modem also supports 1200-
600-, and 300-bps communications. . . . IBM is reportedly talking to Toshiba and other
Japanese companies about purchasing a large quantity of 3:-inch disk drives.
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More power
toyou.

Remember the magic you
expected when you first purchased
aPC?

It's here.

dBASE III"™ is the most power-
ful database management system
ever created for 16-bit
microcomputers. It pulls
every ounce of energy
out of your PC and puts
it to work.

On top of that, it's
fast and it’s easy:

You've never seen
anything like it.
dBASE III can handle over a billion
records per file, limited only by your com-
puter system. You can have up to ten files
open, for sophisticated applications pro-

grams.

When you have two related files, infor-
mation in one can be accessed based upon
data in the other.

dBASE III now handles procedures,

parameter passing and automatic variables.

You can include up to 32 procedures in a
single file. With lightning speed. Because
once a file is opened, it stays open. And
procedures are accessed directly.

Easier than ever.

dBASE III uses powerful yet simple
commands that are the next best thing to
speaking English.

If you're unsure of a command, HELP
will tell you what to ask for.

If you don’t know what command
comes next, a command assistant does. All

Circle 35 on inquiry card.

you have to know is what you
want it to do.

Our new tutorial/manual
will have you entering and
viewing data in minutes rather
than reading for hours.

And to make matters
easier, you get a full screen
report setup for simple infor-
mation access.

Faster than no time at all.
dBASE Il isn't just fast. It's ultra-fast.
Operating. And sorting. Even faster, is no
sorting. Because dBASE III keeps your
records in order, so you really don’t have to
sort anything. Unless you want to. Then
watch out!

What about dBASE II°?

It’s still the world’s best database man-
agement system for 8-bit computers. And
it’s still the industry standard for account-
ing, educational, scientific, financial, busi-
ness and personal applications.

Tap into our power.

For the name of your nearest authorized
dBASE III dealer, contact Ashton-Tate, 10150
West Jefferson Boulevard, Culver City, CA
90230. (800) 437-4329, ext. 333. In Colorado,
(303) 799-4900.

ASHTON “TATE W

©Ashton-Tate 1984. All rights reserved. dBASE Ill and Ashton-Tate are
trademarks and dBASE 11 is a registered trademark of Ashton-Tate.
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L-ETTERS

CHOOSING A LANGUAGE
FOR STUDENTS

I am writing in regard to Fred A. Master-
son's article “languages for Students”
(June, page 233). Has COMAL (Common
Algorithmic Language) not yet surfaced in
the United States? Here in Europe this
language is the subject of growing interest
among educators. It is the favored lan-
guage for use in schools in Denmark,
Sweden, Norway, and Ireland, and it is
gathering momentum in many other coun-
tries. COMAL combines the ease of use
of BASIC with the control structures of a
Pascal-type language. It was first devel-
oped by a Danish educator, Borge
Christensen, in the mid-1970s as a respec-
table “front end” to a very poor BASIC.
Sophisticated COMAL interpreters are
now available on a wide range of micro-
computers as well as minicomputers and
mainframes. The portability of the lan-
guage is maintained through an interna-
tional COMAL Standardization Commit-
tee, which meets at least twice a year.

What is so special about COMAL? Let’s
look at Mr. Masterson's four language re-
quirements:

o Simplicity: COMALSs simple and coherent
user interface, with interactive error
messages and structure checking, retains
the best features of BASIC. “"Spaghetti”
code is eliminated through the consistent
use of block-structured statements. Not
only is COMAL simply to learn, it is also
easy to progress from it to other high-level
languages—the beginner already has a
grasp of structure, which BASIC often ig-
nores or, in many cases, inhibits.

® Power: COMAL is a powerful language.
providing the user with named proce-
dures, parameter passing by value or ref-
erence, local and global variables, and a
range of built-in functions. This allows for
modular development, use of recursion,
and other powerful techniques in software
development. On the other hand, COMAL
is a procedural language with limited data
types and structures (int, real, string, and
arrays). It is not intended to compete with
functional languages such as LISP.
COMAL:s use of closed procedures allows
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it to be easily customized to the needs of
a particular application. Complex routines
can be encapsulated in closed procedures
in a way that is impossible in BASIC. These
routines can then be invoked by name
without any danger of ambiguity in the
use of variable names. This allows the
COMAL language to be effectively ex-
tended by the user for CAl, business, tech-
nical, and other applications.

® Compatibility: From its vantage point
astride the pillars of BASIC and Pascal,
COMAL prepares the novice well for a
variety of future computer experiences. Its
interactive nature provides a prelude for
the user interfaces of most modern com-
mercial packages; its structured flow of
control prepares the student for learning
more advanced languages such as C
Pascal. or Ada. In a more specific sense,
the source-code compatibility that
COMAL allows between a growing
number of microcomputers, minicom-
puters, and mainframes is far in advance
of most other languages.

® Cognitive richness: Mr. Masterson reserves
this term to describe languages that pro-
cess entire data structures such as arrays
and lists. Such languages are indeed a
“delightful surprise” to students who are
used to “one thing at a time"” languages.
By the same token, COMAL comes as a
delightful surprise to educators who have
sought in vain for a language that displays
the simplicity and elegance on which
cognitive richness is actually based.

In a nutshell, COMAL is the answer to
Mr. Masterson’s final plea for “responsive,
customizable languages for CAl and per-
sonal computing* If you would like more
information on this "new” (ie., 10-year-old)
language and its various implementations,
contact me at the Department of Com-
puter Science, Engineering School, Trinity
College, 201 Pearse St., Dublin 2, Ireland.

RoDY RYAN
Dublin, Ireland

| read with interest Fred Masterson's fine
article “"Languages for Students.” Certain-
ly his selection criteria for a computer
language for educational use hit the mark
in many ways. He is exactly right in his
comments concerning the cumbersome

and slow cycle of prepare-source-file/lcom-
pile-source-file/link-object-file/run, which
effectively prevents experimentation, ex-
ploration, and efficient learning.

It should be noted that program devel-
opers are also students: they are students
of the problem they are trying to solve,
and they too greatly benefit by the quick
cycle of development offered by truly in-
teractive languages like Logo and FORTH,
in which on-the-spot compilation is
synergistically combined with extensibili-
ty, so that new commands can be created,
tested, instantly modified and improved.
and then combined with earlier com-
mands to build larger and larger modules
and. ultimately, the final program.

In defining any set of criteria, however,
we all are apt to overlook those with which
we have no experience. For example, the
only programmers who demand extensi-
bility in a programming language are
those who have worked with an extensi-
ble language. Those who lack that expe-
rience seem to be unable to grasp the
power of extensibility and how much it
can help a programmer.

Similarly, Mr. Masterson fails to specify
what seems to me to be an essential char-
acteristic for a programming language for
students: transparency. A programming
language is transparent if its implementa-
tion mechanisms are clear to the student,
so that she or he can look at the internal
representation of the source code and
understand how it came to be and how
it works. Just as the transparent’ plastic
models of four-cycle engines can help
mechanically inclined students better
grasp the theory and practice of engines,
so a clear and easily understood program-

(continued)
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When we at Intertecintro-  that’s exactly what it give you. [ HeadStart Standard Features:

™ O
duced our new HeadStart™ com- Andbecauseit’s also portable, o B e 120e" des L30T Mg

puter we said “it’s the fastest, you can take it anywhere. Weight: 25 lbs.
1 Processors: Z80A (8 bit) and 8086 (16 bit).
SmalleSt’ mOSt pOWQrEUl bUSlneSS Well’ almQSt' . Memory: 128K to IMBdepending on model. All models
computer in its class! For more information call us | are expandable to 1v. ”
What more could we say? at (803) 798-9100 or write: Miero DIk RAM ik feture emalates setond st

How about “it’s also portable” Intertec, Dept.“HeadStart, 2300 gisvel-aof’;;"(zlifgg] fp%;;x;fofga}: f,"ﬁ?.;.glm reen
Every HeadStart computer ~ Broad River Road, Columbia, SC | 25 fnes x 8oor 132 columns. - '

1 1 1 Keyboard: Detachable with 104 total keys. A port-
comes Wlth ltS own eaSY‘Carrymg 29210 agl)é voearrsion';;zgsimteowtlltle front(;c?'eeflyioregg;
handle.You can choose between transportability.

Disk Operating Software: *CP/M 80 for 8 bit.

**MS DOSfor 16 bit. LAN DOS for multi-user 8 or 16
bit operation.

*Concurrent CP/M 86 optional.

Interfaces: One RS 449/RS 232 compatible serial port.
One Centronics compatible parallel printer port.
External data bus. Coaxial communications interface.
External disk 1/0 interface. Optional network print
spooling interface.

Networking: Up to 255 HeadStarts may be connected
via a coaxial, multi-user network into one of 2 optional
datastorage systems.

Optional Data Storage Systems: Two models are avail-
able. A 10MB, 5%" system is expandable to 20MB. A
50MB, 8" system (25MB fixed, 25MB removable) is
expandable to 545MB in 165MB increments.

“CP/M 80 and Concurrent CP/M 86 are mi{islemi trademarks of Digital Research.
**MS DOS is a redistered trademark of Microsoft.

a full size keyboard or a special
compact version that snaps easily
on the front of the screen. Either
way, you get all the great features
that make HeadStart unique. A
big twelve inch screen, eight and
sixteen bit processors, upgrad-
able to one megabyte and it’s
networkable up to 255 users.

We named our new business
computer “HeadStart” because
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when it's time to move the
] computer to another office.
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1 workstation with ease. It’s
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and secure both hardware and
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that’s a Smart Cart!
¢ Holds a complete PC system
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* Quiets the printer ¢ Very affordable
¢ High quality materials and
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The first ergonomically designed computer workstation.
Products of Versa Tec Corporation
60 years of craftsmanship

CALL TOLL FREE 1-800-237-9024
PO. Box 2095, Tampa, FL 33601-2095  IN FLORIDA CALL (813) 251-2431
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ming-language implementation can in-
crease both the confidence and under-
standing of the students.

Unfortunately, most programming lan-
guages are implemented as “black boxes”
—source code goes in, and some sort of
machine instructions come out. Not only
are the workings of the compiler a
mystery, but often its product as well. Even
in theory, students cannot work back from
the object code to derive the source code
that they provided.

FORTH, on the other hand, has a sim-
ple and effective compiler that actually
resides within the language—the compiler
consists of FORTH commands, and they
can be extended and modified just like
any other FORTH commands. In addition,
the product of the FORTH compiler. the
indirect threaded code, is easily grasped
by students so that they can look at a rep-
resentation of memory and understand
what is there, how it works, and even how
it came to be—how the compiler works.

As for the data structures that Mr.
Masterson feels are essential, it is certainly
important that students be able to manip-
ulate these structures easily. But the
students will learn the characteristics and
strengths of the various data structures
much better if they themselves construct
the commands to create and manipulate
the structures. Of course, that requires that
the language be extensible. Again, the
idea is to avoid handing students a com-
pleted "black box" and having them sim-
ply learn the rote manipulations. Students
want understanding. which requires
participation.

FORTH fits the criteria that Mr. Master-
son specifies, as well as bringing its own
special strength in terms of the missing
criterion of transparency. I find it strange
that his article failed to miss this almost
ideal educational programming language.

MICHAEL HAM
Santa Cruz, CA

In his letter (July, page 16), Wendell Brown
raised issues that are of concern not only
to high school teachers. | am attempting
to design a course about computers for
law students and am seriously concerned
about what—if any—programming lan-
guage | should use. 1 suspect that the
safest approach may be to introduce the

‘students to a little bit of assembly

language so that they can get an under-
standing of how computers actually work,
with registers, stacks, program counters.
etc. and then introduce them to some ap-
plications programs. The major portion of

(continued)
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Five against one is just as unfair in a busi- There are hundreds of multi-user busi-
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iness computer— priced as low as a single processing, spread sheet, and data
user personal computer WAL base software.
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21621 Nordhoff Street
Chatsworth, CA 91311

(818) 882-9007
Telex No. 215349
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Just send us the coupon below and we'll send you
one free OPUS unfloppable floppy. Plus, we'll even
include a discount coupon for future purchases as well.
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Bad Memories” floppy dis
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such a course, with its specialized student
body. could then be concerned with larger
issues that are neither machine- nor lan-
guage-dependent.

But if I take that approach | foresee a
large problem because many students will
already have had diverse experiences in
programming. | am particularly worried
about how to deal with students who are
experts at writing “spaghetti’ code in
some version of BASIC. Perhaps the solu-
tion lies in introducing them to some
language such as Prolog, in which the idea
of a GOTO statement doesn't make any
sense. In elementary and high schools the
same result might be accomplished
(although I am not sure because I don't
know the language) by using Logo. which
is available on the ubiquitous Apple 1.

The problem, however, does not arise
necessarily or solely from the use of
BASIC. The worst spaghetti code | ever
wrote was on a TI-59 calculator. And it is
possible to avoid spaghetti code even if
one has to use GOTO statements, al-
though it is admittedly difficult.

CBASIC, which Mr. Brown refers to, can
be used to write orderly code. As| recall,
the only time it is necessary to use a
GOITO in that language is in the special
case of GOTO on end of file. One can
avoid GOTO statements in a series of
IF..THEN statements by using GOSUB
statements instead. In complicated cases
the GOSUB may have to set a flag that
the main routine checks with another IF...
THEN statement in order to determine
where to go next. The result may not be
as clear.to the reader as a segment of
Pascal, but, on the other hand, it will not
be a tangled web. I suspect that more can
be taught about structured programming
in BASIC than in Pascal; with the first
language the student has to supply the
structure, in the second the student can-
not avoid it even if he or she wants to.

The problem is not only that high school
students go on to take computer courses
in college, but that they go on from col-
lege to law schools or theology schools
or even, sometimes, the real world. Except
for students who are going to become
programmers or computer scientists, |
should think that any introductory pro-
gramming course may be a waste of time
or worse. | believe that everyone should
in some sense be computer-literate, but
that does not mean that everyone should
know how to write programs. Instead,
everyone should know what computers
can do—and what they can't. I really don't
think that a programming course is the

(continued)



INTRODUCING AST GRAPHPAK.

THE POWER TO BUILD ON
FRAMEWORK AND
ORCHESTRATE SYMPHONY.

AST delivers the powerful integrated hard-
ware you need to unlock the full capabili-
ties of your integrated software. Including
Framework.Symphony, Lotus 1-2-3* Multiplan®
and more.

GraphPak is a complete, convenient solution—
two plug-in boards for the IBM® PC, XT and
their compatibles. And it's packed with ad-
vanced features. Expanding memory to
640KB, GraphPak gives you the space to
operate state-of-the-art programs, handle
more data, and create larger spreadsheets.
And it lets you take full advantage of the
sophisticated graphics capabilities of your
software, bringing high-resolution, bit-mapped
displays to your monochrome screen.

IBM-compatible serial and parallel ports
mean you can easily add a letter-quality
printer and a modem to connect with
services such as Dow Jones® EasyLink® and
CompuServe® Further, our builtin clock-
calendar provides automatic date stamping.

Productivity-boosting SuperPak™ utilities give
you SuperDrive which responds fifty times
faster than a disk drive and SuperSpool which
lets you input and print at the same time.

All this is yours in an easy-to-buy, easy-to-
install, easy-to-use package that costs less
than individual components.

Find out about AST's total solutions. See your
dealer for facts on GraphPak and our com-
plete family of multifunction boards, and
communications, LAN, graphics and modem
products. Or call our Customer Information
Center (714) 8631333 Ext. 5249 for your nearest
dealer. AST Research
Inc, 2121 Alton Avenue,
Irvine, CA 92714.
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If you have to plan, figure, write, orga-
nize, predict or communicate, the NCR PC 4
can help you do it easier and better.

Because the NCR PC is compatible with
thousands of off-the-shelf programs available
through your local PC dealers.

From the best-selling 1-2-3™ by the
Lotus"people to all sorts of other programs
for business, education or just plain fun.

But besides getting more software to
choose from you get more computer to
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memory you need—all the way up to 640K.

An enhanced keyboard with separate
cursor keys and separate numeric key pad
that make it easier for you to work with
spreadsheets and data base programs.

A special program called a RAM-DISK
that acts as a super fast disk drive. It allows
you to access information up to 15
times faster than a floppy disk.

And a rugged, compact
cabinet that looks great
on any desk.

LR
Peachtree Softwile

L.l 8

L

© 1984 NCR Corporation

4

BASIC

Model

Gt

GW

Lotus and 1-2-3 are trademarks of Lotus Development Corporation. GW-BASIC is a trademark of Microsoft Corporation.
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Plus extras others charge extra for.

Like built-in serial and parallel ports.
Disk and video controller boards. Plus the
standard operating system, GW=BASIC and
self-teaching programs to get you started.

The NCR PC is also compatible with
industry standard hardware. So you can
attach all kinds of fun things to it. Like a
mouse, a modem, a printer, a hard
disk, a graphics board, etc.

In short, the

1 NCR PC is exactly
* the personal com- |

u puter youd expect

USANDS OF
EASY AS 1-2-3.

1-800-544-3333 *

from a company that’s been doing business
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See your Authorized NCR Personal
Computer Dealer. He'll be glad to show you
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best way to learn that. In fact, I fear that
there are a great many programmers who
are not computer-literate. Neither BASIC
nor Pascal is much help in understanding
the Entscheidungsproblem or the Turing test,
but certainly those are examples of issues
that the computer-literate, as well as the
computer-literiati, should be able to
address.
PETER D. JUNGER
Professor of Law
Cleveland, OH

The letter from Wendell Brown was a com-
plaint about using BASIC to teach pro-

gramming in high school, and it ended
with a plea for a well-structured, power-
ful, interpreted language for the Apple II.
I am happy to direct Mr. Brown’s attention
to such a language.

The language is modular and incremen-
tally compiled but it is interpreted so there
is an “immediate mode” as in BASIC. It
allows procedures and functions with local
and global variables. Uninitialized vari-
ables are not permitted, but variables do
not have to be predeclared. Names for
variables and procedures can be made
practically any length, resulting in self-
documenting programs. The error mes-

Pointer-threaded

39 clock cycles

Table [: A comparison of pointer versus subroutine threading.

Subroutine-threaded

nnnn (3 bytes)
reg,[Dl]

(2 bytes in list) CALL

POP reg MOV
LODSW INC DI
XCHG DI,AX INC DI
JMP WORD-PTR [DI] RET

38 clock cycles

—

Register usage:
A7 Interpreter Pointer
AB Return Stack Pointer
A5 Data Stack Pointer

A primitive looks like this:
- ""Name"

- Link Address " Long word

(Machine code body)
- RTS

A secondary:
- “Name"
- Link Address Long word
- MOVE.L
- LEA
- JMP
- ADR1
- ADR2
- ADR3

A7,-(AB)
8(PC),A7

- ADR SEMI

SEMI:  MOVEAL

RTS

(AB) + A7

Listing 1: Some pointer-threaded coding examples for the 68000.

Character count plus ASCIl name

<- Jump-up address

Return from subroutine

Character count plus ASCIl name

<- Jump-up address

Push interpreter pointer on return stack (2 bytes)

Point IP to second address in threaded list (4 bytes)
Jump to first address in threaded list (2 bytes op code)

(Every address 4 bytes)

The primitive SEMI controls return to the calling secondary and consists of the code:

;Pop interpreter pointer
;Continue execution at next higher level
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sages are descriptive and extremely use-
ful. It permits a wide variety of looping
structures. Procedures are easily made
recursive. Character strings are easily
handled. For arithmetic, it has real
numbers with six-digit accuracy and it also
has integer arithmetic operations.
Trigonometric functions, but not loga-
rithms, are built in. Graphics include tur-
tle graphics, coordinate graphics, color,
and full control of the text screen.

As in C, the user can create a system of
software utilities or a “shell” for other
users. As in Pascal (but not UCSD Pascal),
procedures can be passed as parameters.
Combined with descriptive variable
names, this feature allows for “natural
language” programming. Data typing is
convenient, though not as strict as Pascal;
for example, one cannot take the square
root of “false” as one can easily do in
BASIC. but on the other hand. real
numbers can easily be manipulated as
character strings.

This language is widely available for the
Apple, Commodore 64, Atari, and the IBM
PC. It was developed rather carefully as
a teaching language (as were BASIC and
Pascal) and has been thoroughly tested.

The language is Logo.

Logo has a well-deserved reputation as
a language that is easy for young children
to work with. For this reason it has large-
ly been overlooked at the high school
level. Most people are surprised to learn
that it's more than a graphics package. In
fact, it is so far superior to BASIC that, in
my opinion, there is no longer any ra-
tionale for teaching BASIC. For example,
the whole problem of “structured pro-
gramming” ceases to be an issue when
you teach Logo; you write separate pro-
cedures, not programs. A long-time BASIC
programmer has a hard time understand-
ing the concept that a computer can have
separate procedures in memory at the
same time, accustomed as he or she is to
the restricted nature of BASIC.

I taught BASIC for two years; in our
school programming is a required part of
the ninth-grade math class. We switched
to Logo this year and it was like removing
a blindfold and ankle chains. Everything
is easier. | took my old list of programming
projects from BASIC and added more to
it. Is programming power an issue? The
Commodore Logo that | use has an as-
sembler and a sprite editor, both written
in Logo. Logo is a dialect of LISP, which
is the language used on the cutting edge
of artificial-intelligence work. Is speed an
issue? Logo is slow, as befits an interpreted
language, and there is no compiler avail-
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able yet. On the other hand, its purpose
is as a learning tool, and in this spirit we
do not teach driver education on a Ferrari.
JOEL TELLER

Berkeley, CA

ON "FASTER FORTH"

“Faster FORTH" by Ronald L. Greene
(June, page 127) is a misguided attempt
at optimizing pieces of FORTH without
regard to their interrelationships. The poor
choice of examples further clouds the
comparison.

The time differentials given for pointer-
threaded versus subroutine-threaded im-
plementations are misleading for several
reasons. One of the least efficient
methods available for pointer threading
is compared to a simple call-threading
scheme. The unavoidable loss in data-
stack efficiency is not explained in the ar-
ticle. Also, colon nesting is shown in the
least favorable circumstances imaginable.
It is seldom used to define a word con-
sisting of two short primitives. It is more
typically used to define words of sufficient
complexity that its overhead is negligible.

The idea of keeping more than the top
element of the stack in the registers is
useless. FORTH uses the stack for param-
eter passing between routines. Its depth
cannot be limited to so few elements with-
out seriously cramping the generality of
user-written words and eliminating recur-
sive use. Any word that changes the
number of elements on the stack would
require not only a PUSH or a POP, but
a string of register moves as well
(HS/FORTH does keep the top element of
the stack in a register. This improves effi-
ciency without long-term register shuffling
losses.)

Assuming that you do need a decent
stack facility, table 1 shows a more reason-
able comparison of pointer versus subrou-
tine threading. The preponderant ineffi-
ciency is in passing through the inner in-
terpreter rather than through in-line code,
so | have limited the comparison to just
the RETURN-NEXT-RUN code. Since pa-
rameters from the data stack will usually
be required, I included a single POP
operation. A second stack operation adds
8 to 10 clock cycles to the pointer-
threaded example and 20 clock cycles to
the subroutine-threaded one. Where are
the savings for adding half again as many
bytes to our definition lists?

Jim CALLAHAN
No address available
(continued)

BAY TECH’S
MULTIPORT-FOLIO

PORT CONTENTION

Adds terminals to your computer.
For example: 12 terminals can
contend for 6 ports on a first
come, first serve basis.

PRINTER SHARING

Enables up to 8 computers to
automatically share a single

YOUR BEST SOURCE

FOR HIGH QUALITY,
HIGH PERFORMANCE,
DATA COMMUNICATIONS
PRODUCTS

PORT NETWORKING

Star network capable of any
port-to-port connection with up

to 18 ports communicating printer.
simultaneously.

PORT MULTIPLEXING

Multiport models with 5 to 18
ports, $279 to $1,750.

Allows up to 8 computers to use

the same data communication
line simultaneously. \I\BAY TECHNICAL ASSOCIATES

PORT SWITCHING =

Expands your single R5232C serial
port to 4 or 8 ports. Even more
ports by cascading.

P. O. BOX 387
BAY ST. LOUIS, MS 39520

CALL US TOLL-FREE

1-800-523-2702

Telex: 910-333-1618 (BAYTECH)
EasyLink: 6277-1271

Circle 41 on inquiry card.
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| just read Ronald Greene's excellent arti-
cle on reduction of overhead in TILs
(threaded interpretive languages).

The author compares pointer-threaded
and subroutine-threaded TILs and admits
that the pointer-threaded implementation
is superior with regard to execution time.
I believe that a well-designed pointer-
threaded TIL will also produce the most
time-efficient code. What is the business

of a TILs inner interpreter? It has to direct
program flow from one executable primi-
tive to the other. Usually this is done by
using a central-processor register as inter-
preter pointer (IP). The IP points to the
next entry in the list of pointers to
primitive or secondary routines. After
completion of one routine, the next ad-
dress is read, the IP is incremented by 2
or 4 bytes (depending on the address

YOUR PC CAN BE YOUR
NEXT SMART TERMINAL.
SmarTerm software can make
your personal computer a lot
more intelligent than it really is

Our terminal emulators have the
features that do the job: Full
keyboard emutation. Multiple
setups. TTY mode. ""Smart”
softkeys. Printer support. Help
screens. And a friendly user
manual.

Built-in text and binary file
transfer is powerful and simple
to use, and does not require

IN A WORLD
OF CHANGE,
THE SMART

GET SMARTERM

any special host software.
SmarTerm also features
automatic file transfer and two
different “error-free™ protocols,
including XMODEM.

There's a SmarTerm emulator
that matches your needs:
SmarTerm 100 for emulation
of DEC VT100, VT102 and
VT52. This program now
features 132-column display
mode support, using either
horizontal scrolling or special
132-column video display
boards. SmarTerm 125
includes all the features of

SmarTerm 100, plus
VT125 ReGIS graphic
support. SmarTerm 400
for emulation of Data
Genera! Dasher D100,
D200 and D400.

More than 10.000 cus-
tomers have discovered
just how smart their PCs
can be with SmarTerm
We think you'l agree. Try
it for 30 days with full re-
fund privilege.

Call today for more information.

Available through your local
software dealer, or

Persolft, Inc.,

2740 Ski Lane,

Madison, WI §3713.
Phone (608) 273-6000.
TELEX 759491.

See us at DEXPO, booth #4011.
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size), and a JUMP is executed to continue
execution at the new location.

If you look closely at this process, you
will see that you will not need more than
a RET instruction to do the job if you use
the central-processor hardware stack pointer as the
interpreter pointer. The processor will per-
manently execute returns and will be
“eating” up its way along the threaded list.
This works well as long as there are only
primitives to execute, with the time over-
head being the execution time of a single
RET instruction. And this is also the most
important point, since jumps from one
secondary to the next are very rare com-
pared to the jumps from primitive to
primitive. Even the highest-level words of
a FORTH program consist mostly of
primitives like DUP or LOOP.

Secondary routines require some code
to save the IP on a stack (which must be
maintained by another central-processor
register) and load it with the starting ad-
dress of the new threaded list.

To do this efficiently you need a pro-
cessor that supports multiple stacks.
Listing I shows some coding examples for
the 68000.

The memory overhead to save and set
up the IP and to jump to the first address
is 8 bytes, so this technique pays only if
the secondaries are not too short. But the
time savings are optimal, eliminating the
need for the JSR (CALL) instruction and
leaving only the RTS (RET) instruction.

Note that this code is completely stand-
alone and does not need any special in-
ner interpreter. One disadvantage is that
you can't implement the macros proposed
by Mr. Greene, but because there is so lit-
tle overhead theyre not as necessary.

Care must be taken if the processor uses
the hardware stack pointer (which serves
in our case as IP) to process interrupts, not
to PUSH any information into the
threaded code. In the case of the 68000
this should not be a problem since it will
use the supervisor stack pointer.

ALEXANDER BURGER
Sapporo, Japan

| cannot believe that Ronald Greene in-
tends to imply that DUP DUP accom-
plishes the same thing as 2DUP. For-
tunately, this apparent error does not
detract from the sense of his argument,
only from its credibility. Substitution of
OVER OVER for DUP DUP avoids the dis-
traction of a common slip that most begin-
ners (like me) are painfully aware of.
DONALD GARWOOD
Mendocino, CA
(continued)
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Introducing the Hercules Graphics Card
for the technical user.

OK. We confess. The
Hercules Graphics Card in
the picture above isn’t a
special version for the tech-
nical user.

In fact, it’s exactly
the same as the standard
Hercules Graphics Card
running programs like 1-2-3™
and Symphony™ in more
than 100,000 IBM® PCs.

We just wanted to make
the point that the Hercules
Graphics Card is not only
big with business users—it’s
also the most popular high
resolution graphics card for
the technical user.

Why? We run more
software than anyone else.

The Hercules Graphics
Card is supported by more
technical software than any
other hi-res graphies card.

There are word proc-

can produce

i publication

quahty documents with

mathematical formulas.
There are programs

that enable your PC to

emulate a graphics terminal

and run mainframe graphics
software.

There are toolkits of
graphics utilities that can be
linked to popular program-
ming languages.

There are CAD pro-
grams that can provide
features normally associated
with $50,000 systems.

And we supply free
software with
each card to do
| hi-res graphies
W with the PC’s
BASIC No one else does.

Hardware that set the

TR
REACULES
e =

e
HERCULES

high performance standard.

When we introduced the
Hercules Graphics Card in
August, 1982, it set the
standard for high resolution
graphics on the PC.

But we didn't stop there.

In the past two years, we've
continually refined the
original design.

Today’s Graphics Card
gives you two graphics
pages, each with a resolu-
tion of 720h x 348v, and a
parallel printer port—
standard.

A 2K static RAM buffer
elegantly eliminates scrolling
flicker. And our exclusive
safety switch helps prevent
damage to your monitor.

Convinced? Good. Now,
how about a little color?

Should you want IBM

SRS B compatible
g8 color graphics
Sl for your sys-

' e tem, then the
new Hercules Color Card is
the smart way to go.

It gives you a parallel
printer port and a size small
enough to fit in one of the
XT’s or Portable’s short slots.

And both Hercules
cards are compatible with
the new AT™ and backed by
our two year warranty.

Call 800 255-5550 Ext.
408 for the name of the
Hercules dealer nearest you
and we’ll rush you a free info
kit. See why the company
that made the first graphics
card for the IBM PC still
makes the best.

Hercules.
We’re strong on graphics.

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Telex: 7564063 Trademarks/Owners: Hercules/Hercules Computer Technology, 1-2-3,
Symphony/Lotus Development; IBM, AT/International Business Machines

Circle 176 on inquiry card.
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Graduate school

for professional
software

engineers is here.

The Wang Institute of Graduate Studies

Name:

Business Address:

Telephone: Home . Business |

Years of Software Development Experience:
lam currently a [Jsoftware professional
B- 12/84 Ostudent(Jother

P ———————— e ———

For tomorrow’s leading software engineers,
the Wang Institute offers an unprecedented educational
opportunity.

Students enrolled in our Master of Software Engineering(M.S.E.)
program prepare for positions of increasing challenge and responsibility,
while studying the latest technical and managerial aspects of software
development.

Working in teams with other professionals, MS.E. studentslearn how
toplan,organize and supervise real-world software projects. Withaccessto
alarge and growing collection of software tools,our studentsdevelopa
thorough understanding of the entire software life-cycle. At the same time,
our low student/faculty ratio of seven to one allows themto work closely
with teachers who have significant industrial and academic experience.

The Wang Institute’s M.S.E. program is open to all qualified software
professionals. Currently more than 20 companies have sponsored M.S.E. stu-
dents,who may choose either part- or full-time schedules of study. Graduate
assistantshipsfor unsponsored, full-time students are also available.

Ifyou’re ready to become one of tomorrow’s leading software engi-
neers, the Wang Institute of Graduate Studies is the place to be.

For further information, write or call Janis Ackerman, Wang Institute
of Graduate Studies, School of Information Technology, Tyng Road, Tyngs-
boro,MA 01879 (617) 649-9731.

The Wang Institute of Graduate Studies is an independent, non-profit educational institution founded in 1979.
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The article “Faster FORTH" is one-quarter
right. 1t basically gives two methods for
speeding up a FORTH language.

If you thread CALL statements instead
of just addresses you will avoid numerous
jumps to the inner interpreter. Short rou-
tines may also be coded in line. This saves
time at the cost of memory. This method
works fine until 64K bytes are reached, at
which point any FORTH implementation
slows down. Since threading CALL state-
ments uses memory faster, it reaches that
limit sooner. Besides, when speed is para-
mount, you always recode critical sections
in assembly language anyway. The
threaded-subroutine method is probably
faster, but this article overstates the
difference.

The article also recommends using four -
registers as a short data stack. This has two
problems. It practically precludes struc-
tured programming or recursion. The pro-
grammer must keep track of the depth of
the data stack at each level, losing trans-
parency. Additionally, this short stack is
slower, not faster. The 8088 is normally
limited not by internal processing but by
memory access time. The instruction cycle
count is practically irrelevant. Since it takes
8 bytes of memory access to POP or
PUSH a short stack, it is slower than an
in-memory stack, which only needs 6
bytes of memory access. My experimen-
tal timing indicates the short stack is 20
percent slower.

FRED SINAL
Hampton, VA

In the search for a “Faster FORTH." Ronald
Greene has several valuable suggestions.
However, the section of the article con-
cerning data stack should be completely
ignored. Mr. Greene discusses a “stack”
in four data registers. This setup is, first
of all, not a stack. With a stack, one is able
to tell whether underflow or overflow has
occurred. This important capability is used
by FORTH programmers during debug-
ging and then edited out for fastest execu-
tion of valid words. | don't see how one
could tell if an overflow or underflow had
occurred with this register stack without
adding back the code that it is meant to
save.

The stack allows you to write fully re-
entrant code. When writing fully recursive
definitions in FORTH, the stack and named
variables have radically different func-
tions—with the stack holding all working
variables and the named variable reserved
to global functions. Mr. Greene's imple-
mentation would virtually eliminate clean-

® (continued)



The MacClassics' from Videx.
Legends in Their Own Time.

Games Sevens
Games FourinaRow Opllons  Skill Level
{ Games King Aibert

Gomes Klondike

FunPak™ $39

Klondike Solitaire -
King Albert Solitaire -
Four in a Row - Sevens

& Games Aeversi Oplions Skill Level
% MacCheckers Options  Skill Level

#® Mac Uegas Games Crops Cashier
% MacUegas Gomes Slots Cashler
% Mac legas  Games  Keno Cashler
% Mac llegas  Games Blockjack Cashier
% Moc Uegas Gomes Poker Caoshier
% Mac Uegas Gomes Houlette Cashier

|
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MacVegas' = $59

Roulette - Poker - Blackjack -
Keno - Slots - Craps

& Gomes Cribbage Opllons  Scoring
& Maocgemmon  Options

Introducing the MacClassics, a
collection of familiar games designed
to entertain and challenge. With
Macintosh™ or a friend as an opponent,
you can enjoy such classic games
as solitaire, poker, checkers,
backgammon, roulette, etc, and they're
all more fast-paced and exciting than
ever before, with a little assistance

from Macintosh. MacClassics let you
enjoy and explore the power of your
Macintosh while you relax and have a
good time.

The MacClassics are just another
example of the kind of high-quality

NA - e r“ﬁ'\ oVal Vs i 1TM f ]
MacCheckers = $49
Checkers - Reversi

MacGammon'= $49

Backgammon - Cribbage

products you've come to expect from
Videx. With a solid reputation for
dependable, innovative business
software and hardware, Videx is
consciously building that same degree
of excellence into its entertainment
software. Through development of
Apple® and Macintosh software, Videx
continues to provide the micro-
computer industry with an ever-
expanding line of exciting, reliable
products.

7

Innovation Backed by Support
Videx. Inc.® 1105 NE Circle Blvd.e Corvallis, OR 97330

Call today for more information.
(503) 758-0521.

Macintosh is a trademark of Apple Comptiter. Ine. Apple is a registered trademark of Apple Computer. Ine

Circle 379 on inquiry card.
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" TURBO TOOLBOX & TURBO TUTOR
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“TURBO PASCAL appears to violate
the laws of thermodynamics.

You won't find a comparable price/
performance package anywhere. It
is simply put, the best software deal
to come along in a long time. If you
have the slightest interest in
Pascal. . .buy it

Bruce Webster,
Softalk IBM: March 1984




What a gift for you and your friends! The extraordinary TURBO PASCAL
compiler, together with the exciting new TURBO TOOLBOX and new TURBO
TUTOR. All 3 manuals with disks for $99.95.

Version 2.0 (reg. $49.95). The now classic program
development environment still includes the FREE MICROCALC SPREAD SHEET.
Commented source code on disk
e Optional 8087 support available for a small additional charge

(reg. $49.95). A set of three fundamental
utilities that work in conjunction with TURBO PASCAL. Includes:

e TURBO-ISAM FILES USING B+ TREES. Commented source code on disk

* QUIKSORT ON DISK. Commented source code on disk

* GINST (General Installation Program)

Provides those programs written in TURBO PASCAL with a terminal installation module

just like TURBO'S!

* NOW INCLUDES FREE SAMPLE DATABASE. . .right on the disk! Just compile
it, and it's ready to go to work for you. It's a great example of how to use TURBO
TOOLBOX anc?] at the same time, it's a working piece of software you can use
right away!

(reg. $29.95). Teaches step 37 step how to use the TURBO
PASCAL development environment—an ideal introduction for basic programmers.
Commented source code for all program examples on disk.

30 DAY MONEY BACK GUARANTEE These offers good through Feb. 1. 1985
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For VISA and MASTERCARD order call toll free 1-(800)-255-8008 1-(800)-742-1133 '
(Lines open 24 hrs., 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400 |
CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders) X
__ All ThreeGift Pack $ 99.95 + 500SPECIAL! ___ Turbo Toolbox $49.95 + 500 |
__ All Three & 8087 139.95 + 500SPECIAL! ___ Turbo Tutor 29.95 + 500 |
__ Turbo Pascal 2.0 49.95 + 5.00 __ Turbo 8087 89.95 + 5.00 \
Check Money Order___. __ VISA _ MasterCard \
Card #: Exp. date: Shipped UPS .
! Mysystemis: 8bit 16 bit __ .
j\ Operating System: CP/M 80 ____ CP/M 8 ___ MSDOS __ PCDOS__ .
' Computer: Disk Format:
Please be sure model number & format are correct. |
NAME: '
ADDRESS: \
CITY/STATE/ZIP: \
TELEPHONE: l
California residents add 6% sales tax. Outside U.S.A. add $15.00 (if outside of U.S.A. payment must be by bank draft payable in .

| the US. and in US. dollars). Sorry. no C.OD. or Purchase Orders. H15

4113 Scotts Valley Drive
e Scotts Valley, California 95066
) ) INTERNATIONAL TELEX: 172573
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COMPUTERS
Abacus AP 3000 1.625
Alpha Micro 1000WF 6.193
Altos 580-20 3.250
580-40 3.950

586-20 wio term 5300
586-40 wio term 6.776
986-40 w0 term 8.250

68000-12 10.068
Basis-108 2,146
Compupro Godbout

Sys 816A" 4.147
Sys. 816AH40" 6.057
Sys.B816B* 4.847
Sys 816BH40° 5.957
Sys. 816C* 6.047
Sys. 818CH40" 8.157
Sys 816D 9.157
Sys 8160H40" 10.447
Sys. 816Dd" 5.657
Sys. 816Dd40° 7.557

68K d
Sys. 816EH40" 68K 8.957
Sys. 816FH40" (286)
‘Completely Assembied
M-Drive-H h
Disk2. Hard Disk Contr. 500
RAM 22, 256K 1,070
23.64K 325
23. 128K 601
Macrotech MI-286 1,077
Pragmatic 20 meg..8" 2.990
Pragmatic 40 meg., 8~ 4,686
Columbia Sys.. 2.320K 1,879
Sys.. 12 meg. 2.899
VP portable 1.647
VPS portable  1.767

Compaq Portable 2.250
Molecular SM 8. 10 meg. 4.900

16X.30 meg. 12593
NEC APC-HO03 2.999

APC-H12 Graphics 618
Special Softpacks 879
APC-H13 9!
APCH26. 10 meg.  2.172
APC-H31 4
8800 * Special® CALL
Northstar Advantage

wiDual Fioppies 1.976
w/15 meg. 3.779
wi30meg 4864
8/16 upgrade 309
Dimension 15 meg. 5,691
Horizon It 2025

Onyx 8001 MU 20, 256K 10,454
8002MU 20.512K 14338
5001 MU 2t meg.  6.813

osP CALL
Pinnacle CALL
Sanyo 550 2 830
5-2 1.149

Televldeo TS.802 2525
TS-803 1.760

7S-1605 PC 1.795
TS-1605 H 3.479
TPC-1. port 1.855
TPC-2. port 1.470

Zenith ZF-100-21 2.157
ZF-110.22 2.685
ZF.120-22 2.754
ZW-110-32 4.176
ZW-120-3; 4.245

IBM PC Compatibles

ZF-151-21 1.704

ZF- 151 52 2169

ZFA-161-21 1.859

ZFA-161-52 2.324

ZW-151-52 3.487
ACCOUNTING
SOFTWARE

Altos Accountant 2707

CYMA, each module 495

Graham Dorian,ea. mod. 420

MBSI, each module 455

Micro Computer

Consultants, ea. mod. CALL
Microtax CALl
Open Systems, ea. mod. 568
Structured Systems CALL

BATTERY BACKUP

Cuesta 90 watt 292
200 watt 513

Saft 175 watt 456
350 watt 626

HARD DISKS
Alloy CALL
Cameo CALL

Corvus 12 meg. wnnt 2.299
Davong, 15 meg. Univ 2138
21 meg Univ 2.519
32 meg. Univ 3.040

lomega 10 meg 2036

20 me: 2.739
Mountain Computer

10 meg. external 1,547

10meg. internal wi/tape 3 136
15meg.external

20meg. external 2,554

35meg. exlernal 3.484

Tape B.U. 27 meg. 1.702
1

60 meg. 857
Santa Clara Sys. 10 meg. 1 970
Sysgen

-Tallgrass 20 meg. witape %500

meg w/taPe
70 meg. witape 5.725
IBM interface 116
Trantor 10 meg 1.737

IBM PERIPHERALS

Hayes 1200 B Modem 449
Keytronics 5150 keyboard 189
5151 keyboard 239

MODEMS
Hayes 1200 479
Racal Vadic 1200V 458
Rixon R212A 390
US Robotics Password 349
MONITORS
Amdek Color l 423
Color Il + 429
Color IV A 1.007
Color IVT 668
Microvitek Cub 1,200
NEC 1410 RGB 780

Princeton HX.12 RGB 485
Quadram HX.12 RGB 475
Taxan 420. RGB w/cable 485

PRINTERS

Anadex 95018 991
96208 1.070
96258B. parallel  1.165
97258 parallel 1.237

WP6000 2,065
DP6500 2309
Brother, Dx~|5F'.S 379
-25P. S 628

-35P. S 884

C.Itoh 85I0 Prol. par 379
-10. Ocps 1.000

F 10.55 c| 1.250
C1-300. 300 ipm. 3590
Centronics CALL

Dalsywriter 2000 898
Dataproducts B 300-4 5.921
8050color 1.395

Dataroyal CALL
Datasouth DS-180 995
DS-220 1.212

DEC CALL
Diablo 620 R 105 API 690
630 API 1.475

80-IF 2,660

C-150 inkjet 1.025

PIl QC. matrix 555

C-150 inkjet 1.045

Series 36 1.220

DTC 3802 945
Epson FX-80 450
FX-1 610
LQ-1500P 1.090
Florida Data OSP-300 3.700
Fujitsu 320, 48 cps 1,085
830. 80 cps 2.025

DPL 24 1.500

GE (General Electric) CALL
IDS Prism 132, wicolor 1,395

Juki 6100 425
6300 742
NEC 2010 668
2050 695
3510 1,220
3550 1.377
7710 1.688
8023/H-12 299
8850 1857

Pinwriter. P22, 3 665
Pinwriter, P3:2. 3 928

PRINTERS
Okidata 82A 319
544
84P 652
84s 745
92pP 374
928 445
93P 591
93s 662
2350P 1.765
23508 1.820
2410P 1.765
24108 1.833
Olympia CALL
Printronix P300 4995
Qantex 7020 1.190
7030 1.330
7040 1409
1575

Qume 11140 wiinterface 1342

1

1155 whinterface  1.450

Letterpro 20 420
Siemens inkjet 826
Silver Reed 400P 327

500P 377
770P 866
Star Gemini 10x 273
Gemin 15x 375
Delta 10 358
Delta 15 484
Radix 10 534
Radix 15 613
Powertype 333
Tally 160L. witractor 560
180L. witractor 715
Spirit 80 329
Teletex 1014 389
Texas Instr. TI810 basic  1.173
T1855 745
Toshiba P-1340 725
P.1351 1.299
Transtar 120Por S 408
130PorS 549
1408 1.199
3\15 color 549
PLO'ITERSIDIGITIZERS
Amdek,
Hitachi

HDGHH Tiger 698
HDG-2222

Houston Instr, DMP 29  1.693
DMP

40 715
DMP42  2.209
DMP52  3.316
DT11C 650

PC PAD
PC595 449
PC 695 541
Numonics CALL
StrobeM 100 461
M 260 772
Sweet P 650

- SURGE PROTECTORS
Compugard 100
TERMINALS

Adds Viewpoint A1 499
Viewpoint A3 + 499
Ampex Dialogue 80 amber 720
Ann Arbor Ambassador  1.355
C.1toh80A 1.016
101 1.278
DEC VT100 1.529
Hazeltine Esprit | 478
Esprit lf 520
Esprit Il color 862
LearSiegler ADM-11 530
Liberty Freedom 110 4491
Freedom 200 530
Freedom 220 670
Qume QVT102A 490
QVT102G 486
QVT103A 861
QVT103G 848
QVT108A 697
QVT108G 693
Televideo 914 555
924 713
925 715
950 905
970 1.015
Personal Term. 438
Visual 330G 932
WyseWY-50 539
WY.75 623
WY-100 680
Zenith 2.29 635

CALL US FOR YOUR NET PRICE ON ANY OF 7,000 OTHER PRODUCTS WE CAN BUY FOR YOU.
F.0.B. shipping point. Prices subject to change without notice.
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LETTERS

ly written recursive words. He mentions
at the end of his article that his stack in
the registers would eliminate one bad
style of writing FORTH. It would do that—it
would not, however, enforce good style.
Good FORTH style has sufficiently fac-
tored word definitions so that things are
not brought to the stack until necessary.
Each word that is essentially a stack
manipulator is short enough to have a
clear function and is named to suggest its
function so that the "long list of stack
operations” in its final form is a descrip-
tion of the operations taking place. | would
suggest that in nonreentrant code, eight
words of the stack should be considered
the limit for a local stack picture. FORTH's
greatest flexibility comes from the use of
the stack as a local software bus. Mr.
Greene's problem in the end is that he is
using a chip with limited support for data
stacks. and unless he is willing to get a
68000 machine, he should recognize the
limits of optimization of languages for ill-
suited microprocessors.
BRUCE MCFARLING
Granville, OH

First let me apologize to Mr. Garwood and others
who found my nonstandard use of the word 2DUP
confusing or distracting. 1 was interested in com-
paring subroutine threading with the pointer
threading proposed by R. G. Loeliger in Thread-
ed Interpretive Languages, and | followed his
discussion so closely that | used the same example
of DUP DUP and gave it the same name. Because
1 had promised that my high-level examples would
use FORTH syntax. | should have given the secon-
dary word a different name.

Four of the letter writers mentioned the central-
processor internal short stack that | proposed. One
common argument is that use of the short stack
would preclude recursive programming. This forces
me to concede that the short stack is not accep-
table for a language with the full power of FORTH.
However, there are other, more limited uses for pro-
gramming with threaded code in which recursion
is not critical. For example, 1 am working on an
extended (and extensible) calculator program writ-
ten using threaded code; most of the things 1 will
use it for would not benefit from recursive capability.
Mr. Sinal worries about the programmer having
to “keep track of the depth of the data stack at
each level” | have found that if 1 don't keep track
of the stack depth in a regular FORTH implemen-
tation, | invariably end up with the machine in
limbo because of stack overflow or underflow. The
short stack just means that 1 don't have to count
to more than four. Also. for Mr. McFarling's
benefit, it is possible to use a marker to indicate
the bottom of the short stack that would suffice for
most debugging.

(continued)

Circle 392 on inquiry card. —



HIGH PERFORMANCE

11 MEGABYTE HARD DISK

FOR ONLY $159°°7?

INTRODUCING GENIE’S NEW
22 MEGABYTE FIXED/REMOVABLE 5.25" WINCHESTER

Genie brings you tomorrow’s technology today,
with a 22 megabyte high performance fixed/

. removable Winchester disk drive made to expand
into the future. Because one half of Genie's
ingenious 11+11 (22 megabyte) system is
removable. And best of all, each 11 megabyte
Winchester cartridge costs just $159.00.

Start Out with 22 Megabytes
End Up with a Billion

While other hard disk systems limit
you to their maximum fixed capacity,
Genie’s 11+11 gives you virtually
unlimited primary storage, along
with the built-in option of using an
extra cartridge to quickly back up
your data. Then pull it out and lock
it up. That's the beauty of a remov-
able cartridge system. You can
take your confidential data with you. g
And you can also plug it right back
in for instant on-line use.

22 Megabytes of High Performance

Twice as fast as the IBM XT, Genie’s new 11+11
outperforms most other 5.25" hard disk systems
with an access time of only 40 ms. And with a

conservatively rated 8,000 hour cartridge data life,

Genie’s 11+11 offers more than four times the life
expectancy of other 8'" high density “floppy”
cartridges. It also has built-in data-protect
features, such as automatic retracting heads

on power down.

Plug It into Your Computer Today

Designed to be absolutely transparent with
the IBM PC, PC-3270, XT, AT, and other IBM-

‘compatibles, Genie’s 11+11 is network-ready, and

can be up and running rings around all other
systems in just a few minutes. All you have to dois
plug it in. You can boot directly from the disk, and
we even pre-format the cartridges for you.

Before you lock yourself into a fixed capacity hard
disk drive, take a look at ours. From low cost-per-
megabyte to high performance and back-up,
Genie's 11+11 (22 megabyte) Winchester system
represents tomorrow’s technology. But you can
have it today.

Genie’s line of removable Winchester systems start
at just $1,995.00. Find out more. See the Genie
11+11 at participating Computerland, Entre and
other dealers, or give us a call for the name of your
nearest Genie dealer.

o -
i umm-

Genie systems are also compatible with Apple lle, Macintosh, Lisa,
Tl Professional and S-100 computers.

C = n BEE TecHNOLOGIES

31117 Via Colinas, Westlake Village, CA 91362
818/991-6210 o TX: 658233

IBM PC, PC- 3270 XT and AT are registered trademarks of lnte‘meuonal Business Machines.
lle,

le i 1 and Lisa are reg

Apple Computer Corp

P
Ti Professional and S-100 are reg

of Texas




LETTERS

Mr. Sinal makes a good point regarding execu-
tion speed. The fact that sometimes the time re-
quired to fetch an instruction is larger than the ex-
ecution time is too often overlooked by amateurs
such as myself. Nevertheless, | believe his conclu-
sion is incorrect because it does not take into ac-
count the way a register stack is used. Consider
the arithmetic operations, for example. With an in-
memory stack the two or three operands are typical-
ly popped to registers where the arithmetic is done,

and the result is then pushed back to the stack,
for a total of three to four PUSH/POP operations.
With the short stack that | proposed the operands
are already in the arithmetic operation (with
perhaps an XCHG necessary if the AX register
is called for). In this case one or two PUSH/POP
operations is more typical.

The letter by Mr. Callahan contains a number
of relatively minor points regarding my comparison
between subroutine threading and the pointer

Winchester power
for your PC

The proven Winchester subsystem drives for your IBM
or compatible PC. 10, 15, 25, or 33 megabytes of big
system storage in a DiskSystem® you simply plug into
your system and it's ready to use. At prices that make
the speed and storage of a Winchester practical. Only
$1495 for a 10 megabyte DiskSystem, $1795 for 15
megabytes, $2245 for 25 megabytes, or $2795 for 33
megabytes. DiskSystems can be bootable from the
Winchester. See your dealer today for DiskSystem

power for your PC.

21101 Osborne Street

~ Interface INC Gross o, chorsos

Dealer Inquiries Invited

(818) 341-7914 » Telex: 662949

DiskSystems is a copyright of Interface Inc. IBM is a registered trademark of IBM
Corporation. Prices are suggested retail and are subject to change without notice.
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threading suggested by Loeliger. Since the major
point of his and Mr. Burger's letters is that there
is a much more efficient way of threading pointer
code than that illustrated by Loeliger, my replies
to these particular comments would be moot. Let
me just say that | believe my overall evaluation of
subroutine-threaded code in comparison to threaded
code, which uses an inner interpreter, is fair. It was
based primarily upon actual benchmark compari-
sons between my subroutine-threaded version of
FORTH with a short stack and the IBM PC ver-
sion of FORTH Level Il distributed by FORTH
Technology. To the best of my knowledge, it is among
the fastest FORTHs available for the IBM PC.
The comparisons | made were an attempt to ex-
plain qualitatively why subroutine threading was
faster in terms of a readily available implementa-
tion of pointer-threaded code (Loeliger's book).

| found Mr. Burger's letter and the last part of
Mr. Callahan's letter most interesting because they
sketch a technique of pointer threading that does
not require an inner interpreter. The technique is
not widely known, judging from the speed of the
FORTH compilerfinterpreters on the market. It has
almost all of the advantages of subroutine-threaded
code but few of the disadvantages. It is also pos-
sible to partially implement macro coding (as |
discussed in my article) to define primitives at the
user level.

The technique suggested by Messrs. Burger and
Callahan (tight threading) does not use an inner
interpreter in the usual sense of the word. Burger's
version of tight threading is the more efficient of
the two, and is also most closely related to sub-
routine threading, so I'll concentrate on it. Ignor-
ing secondaries for the moment, in the usual im-
plementation of FORTH. when a primitive finishes
executing, a jump is made to a short routine called
the inner interpreter. This routine performs some
housekeeping and then causes a jump to the next
primitive. Subroutine threading uses a CALL/RET
pair to complete these two jumps. and uses the hard-
ware of the processor stack to handle the housekeep-
ing. With tight threading. on the other hand, there
is a single jump from the end of one primitive to
the beginning of the next. thus saving one time-
consuming jump. The necessary housekeeping is
done at the end of the primitive, just before the
jump to the next primitive. Like subroutine thread-
ing. Burger uses the stack hardware for housekeep-
ing so the only overhead necessary (to complete the
jump) is a RET statement.

As | mentioned earlier, the tight-threading tech-
nique can be adapted to partially utilize macro
coding. One way of doing this would be to define
a second compiler (perhaps * ") that would copy
executable code, rather than a list of addresses, into
the word being defined. A word so defined would
be a user-created primitive and would not have the
additional overfiead of a secondary, nor the overhead
of the RET statements of each of its constituents.

RONALD L. GREENE
New Orleans, LA m
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UNIX Benchmarks Brought Up to Date

David F. Hinnant, whose article "Bench-

marking UNIX Systems” appeared in the
August BYTE (page 132), laments that “for
some reason the most impressive bench-
marking results always seemto arrive after
the publication deadline. Such is the case
with the SCI-1000. The product configura-
tion far outperforms the preproduction
version in most respects.”

Table A: The multitasking UNIX benchmark with a variable number of background
processes produced these results on the production version of the SCI-1000. The data is
the elapsed (ie.. real) times for the benchmark to complete its cycle.

AVERAGE ELAPSED TIME IN SECONDS

UNIX Version Number of Concurrent Processes
System Ili 1 2 3 4 5 6
55 89 123 169 219 281
I

The most notable performance increase

was found with the multiuser-simulation
benchmark. The results for the multitask-
ing UNIX benchmark with a variable
number of background processes were
presented in table 3 (page 407). The new
data for the SCI-1000 running UNIX
System Il is shown here in table A.
The new results place the SCI-1000 in the
number six position, ahead of the Altos
986 and the TRS-80 Model 16B, both of
which ran versions of XENIX. Mr. Hinnant
anticipated this result due to the fact that

Table B: The other UNIX benchmarks given in the August BYTE produced these results
on the production version of the SCI-1000 running UNIX System 1.

TIME IN SECONDS

1. Pipe 2. System Call 3. Function Call 4. Sieve
real user system | real user system real real user system
77 00 33 243 09 231 1.2 41 36 01

5a. Disk Write 5b. Disk Read 6a. Shell 7.Loop

real real real user system | real user system

50 139 49 00 28 141 136 01

the SCI-1000 is based on the 80186 micro-
processor. Other benchmarks displayed a
similar increase in performance. Substitute
the data in table B here for that listed for
the SCI-1000 in table 1 (page 135).
Curiously, the new times for the disk
write and read (listings 5a and 5b, page
404) are somewhat slower than those

Benchmarks Run Well on Lisa 2/10

achieved with the preproduction version.
However, the slower speed doesn't seem
to affect the overall performance of the
system; e.g.. the shell test (listing 6a, page
4006) executes in substantially less time.

cludes Mr. Hinnant, “the price/perfor-

"With a price of around $10,000." con-

mance ratio for the SCI-I000 is com-
petitive with the Altos 586 or Altos 986"
He adds that because the same company
produced the UNIX port for the PC/IX and
the kernel for the SCI-1000, it should be
easy to create application programs for an
IBM PC running PC/IX on the SCI-1000.

Wilf Sullivan from Carleton University in
Ottawa ran David Hinnant's UNIX bench-
marks on a pair of Apple Lisa 2/10s. In
some cases, the results were considerably
better than those obtained by Mr. Hinnant,
who ran his benchmarks on a I-megabyte
Lisa. (See "Benchmarking UNIX Systems,”
August, page 132.)

The benchmarks were run on 1- and 0.5-
megabyte Lisa 2/10s using Microsoft's
XENIX. The results for the Pipe, System
Call, Function Call, and Sieve benchmarks
are comparable to those obtained by Mr.
Hinnant. However, the Disk Read. Disk
Write, and Shell benchmarks are faster.
(The data for the Shell test on the

I-megabyte Lisa 2/10 is unavailable.)

With respect to multitasking perfor-
mance, the 1-megabyte Lisa, according to
Mr. Sullivan’s survey, should rank among
the top seven machines when rated on the
fastest execution of a realtime task. Those
results are shown in tables C and D.

(continued)

Table C: The UNIX benchmark results on a 0.5
AVERAGE ELAPSED TIME IN SECONDS

-megabyte Apple Lisa 2/10 running XENIX.

5a. Disk Write 5b. Disk Read 6a. Shell (tree-run sample) 6b. Multitasking UNIX Benchmark
Number of
real user system Concurrent Processes real
135 245 12.3 05 43 3 SIS
6 2:02.2
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18 P, Py
‘& COMPATIBLES

DEC UNIBUS, 0-BUS
& RAINBOW 100

MULTIBUS, VMEbus
STD & $-100

Full IEEE-488 functionality, with the most com-
prehensive language and operating system
coverage in the industry. It takes experience to
make IEEE-488 systems work with nearly 4000
devices available from more than 500 different
manufacturers, and experience is what enables
National Instruments to take the GPIB to the
second power and beyond.

Your personal guaranlee of unsurpassed

CALL 1-800-531- GPIB for instant access
10100 + man-years 01 GPIB experxence

H

TR

12108 Technology Blvd.

Austin, TX 78727

1-800-531-5066  512/250-9119
Telex 758737 NAT INST AUS i

18M and PCsr ase of Business ines. MUL
BUS is a trademark of Inte}, DEC. UNIBUS; Q- BUS and Rambow 1(10 are
' tademarks of Digital Eqmpmem Corporation. “
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Table D: The UNIX benchmark results on a 1-megabyte Apple Lisa 2/10 running

XENIX. (Please note that data for the Shell benchmark is unavailable.)

AVERAGE ELAPSED TIME IN SECONDS

5a. Disk Write  5b. Disk Read 6b. Multitasking UNIX Benchmark
Number of

Concurrent Processes real

13.7 237 3 26.0

6 489

Chip Choice Explained
Professor Marvin L. De Jong was surprised
that Richard C. Hallgren used an AD7570
A/D converter in his automated data-
acquisition system. (See "Putting the Ap-
ple Il Work, Part 1: The Hardware,” April,
page 152.) He felt that the AD571 would
remove much of the complexity of the cir-
cuitry involved. However, he notes that the
chips are similar, except that the AD571
has 10 fewer pins, a shorter conversion
time, and an internal clock.

Mr. Hallgren replied that he chose the
AD7570 over the AD571 because of the

speed he wanted to achieve. He felt that
his best approach would be to parallel the
converters. This would allow them to con-
vert their respective input signals
simultaneously, eliminating time that
would otherwise have been wasted by
multiplexing the input signals to the input
of a single converter. Since the output of
the AD7570 is three-state buffered. all
three outputs could be wired to the
Apple's data bus and then successfully
read in by the machine-language routine.
The AD571 would require the addition of
three-state buffers if it were used in this

manner.

Aliasing Error Foils Analysis

9000000000000 000000000000000 000000000000

Rob Spencer found an aliasing error in his
cluster-analysis program. (See “Cluster
Analysis,” September, page 129.)

“Though the program worked dozens of
times of my NEC PC800! and also on a
friend's Apple l1+," writes Mr. Spencer, "it
didn't work . .. when | brought it over to
a Macintosh.

The bug appears only in certain dialects
of BASIC. Although the variables DM and
DMIN are meant to be the same, as they
are in Apple 1l and NEC BASIC, they do
not function correctly with BASICs that use
the whole variable name, including
Microsoft BASIC for the Mac.

Please substitute DMIN for DM in lines
470 and 690 in listing | (page 423).

New Numbers on
Database Specifications

Some errors crept into the table in "A
Database Catalog” (October, page 227).
The Sensible Solution from O’Hanlon
Computer Systems Inc. (Bellevue, Washing-
ton) allows a maximum of 1000 fields per
record, 17 million records per file. and 16
files open at once. Also. it can be used in
a multiuser system. FilePro 16 from the
Small Computer Company Inc. (New York,
New York) allows a maximum of 16 million
records per file.

Say It Right

The introduction to the October Features
section (page 107) was struck by produc-
tion gremlins. who altered the meaning of
the last sentence in the first paragraph.
The sentence should read: “Alas, the AT
keyboard cannot be used with prior-model
Personal Computers.”

Memory Lapse

We misstated the memory capacity of the
Menos | Robot Control System in the
September What's New section (page
472). The total memory space available on
the main circuit board and slots can be
expanded to 102K bytes. On the mother-
board alone, ROM and RAM capacities
are expandable to 16K bytes.

Faulty Caption Corrected

A figure caption in the Software Review
"LISP for the IBM Personal Computer’ in-
accurately refers to a listing. (See July, page
281, The caption for figure [ (page 286)
should have stated that the tree shown
represents the list (JOHN AND JORDAN)
HACK (C AND LISP)). The figure shown
has no relationship to listing |

Our thanks to John Diamant, who co-
authored the article with Jordan Bortz, for
spotting the error. m



“Make your dumb termina
run circles around
more expensive equipmen

Turn your dumb terminal into a 9600 bps, full-duplex asynchronous
genius, using the dial-up telephone network and two new products
from UDS.

Start with a UDS 9600 A/B, the modem that makes dial-up 9600 bps
communication a reality. Then add an EC100 — a remarkable new
UDS product that converts the synchronous, half-duplex line
signal to asynchronous full-duplex for presentation to your
terminal. As a bonus, the EC100 also performs error
correction for any synchronous modem, limiting
message errors to one every several years.

Save on equipment investment and line charges
by putting your terminals on a faster track. For
details, phone 800/633-2252, ext. 356. Universal Data

Systems, 5000 Bradford Drive, Huntsville, AL 35805. Universal Data Systems
Telephone 205/837-8100; TWX 810-726-2100.

@ MOTOROLA INC.
Information Systems Group

Circle 375 on inquiry card.

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.
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PROJECT MAN

NEVER GET OUT

“What do you mean, the printer's  Planning a convention. Or doing

on vacation!” the annual report.

“Those prima donnasin develop- No matter what, someone impor-
ment say the prototype will be a tant expects you to finish on time.
month late.” T And on budget.

"Concrete just went WM And if that doesn't
up 20%!" %ﬁ : Sl sccm humanly possi-

“The boss wantsto [ —— ble, you're right.
make it blue.” e That's why you

need QWIKNET:® a

If you're managing remarkable new bit
any kind of project : of software magic for
today, you've got your —— your IBM* PC.

handsfull. Whether it's APictureof theprojectplan. = ith QWIKNET,
bringing a new productto market.  and its optical mouse, you can
Picking the best telephone system.  push-button your way to figuring
Constructing an office building. the time, money, and resources

*IBMis a registered trademark of International Business Machines



AGEMENT WILL
OF HAND AGAIN.

you need to complete a project. menus. Window management.
And when changes threaten your CPM analysis. Network graphics.
best-laid plans, QWIKNET analyzes And areport writer.

the effects on your deadlines and For the name of your nearest
budget. Then it helps youmake the  QWIKNET dealer, or a free copy
necessary adjustments to keep S T of the “Project
on track. Management

QWIKNET is an idea that could f
only have come from PSDI. We cre-
ated the world's most respected

family of project management soft-
ware for mainframes and minis:

Primer call us
at 617-661-1444.
With QWIKNET,
project manage-
mentwon'tbe a

PROJECT/2? And 16 years of exper- projectany more
lence have given QWIKNET more
savvy, more power, and more usable QMK NE H
features than any other product.
: PC Project Management Software
Features like easy, pop-down
From "—DI@)W

Project Software & Development, Inc., 14 Story Street, Cambridge, MA 02138. Circle 317 on inquiry card.



IFITISNTONE
OF THOSE BRAND-
NEW C.ITOH 7500
PRINTERS THAT COSTS
A MERE PITTANCE ...
FORGET IT,

A new C. Itoh isn't exactly a stocking
stuffer. But as printers go, the new ProWriter™
7500 dot matrix goes for very little money.

Yet, it's C. Itoh quality through and
through. A gift fit for a king. Tested. Proven,
So doggone reliable it will be around for
many a Christmas to come.

It gives you IBM® PC compatibility, and
it's perfect for your basic printing needs.

The 7500 delivers 105 characters per
second, 54 lines per minute throughput. It
has bi-directional printing, graphics, and a
2-Kbyte buffer.

It has a very low profile design, only 4.3
inches high. And it is extremely quiet and
lightweight, less than 14 pounds, making it
ideal for office or home.

Like all C. itoh printers, the 7500 comes
with a full 12-month warranty, backed by
over 400 Authorized Service Centers
coast to coast.

C. Itoh and your C. Itoh dealer wish you
and your PC the best Christmas ever. (And
you can print that.)

C. ltoh printers since 1973, from a $60
billion world-wide company that began
making better products over 125 yearsago.

For more information, just call toll free
1-800-423-0300. In Massachusetts, call
1-617-769-8770. Or write C. Itoh Digital
Products, Inc.,19750 South Vermont Avenue,
Suite 220, Torrance, CA 90502,

——0
DIGITAL PRODUCTS
-

© 1984 News Group Chicago, Inc.

Circle 50 for Dealer inquiries. Circle 51 for End-User inquiries.

™ ProWriter is a Trademark of C. ltoh Digital Products, Inc.
® |BM is a Registered Trademark of international BusinessMachines Corp.
©1984 C. Iton Digital Products, Inc.
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NEC Unveils Notebook Computer

he NEC PC-8401A is a

seven-pound notebook
computer with a 16-line by
80-character liquid-crystal
display. Also included are a
300-bps modem, parallel
and serial ports, a Z80 pro-
cessor, and 64K bytes of
RAM, of which 32K bytes is
always available for any ap-
plication software.

A built-in expansion slot
can be used to attach an
optional 1200-bps modem, a
CRT adapter to connect a
standard monitor, or a 32K-
byte RAM cartridge. A data
recorder and one or two
3%-inch floppy-disk drives
can also be added.

The system has 80K bytes
of ROM, featuring MicroPro’s
WordStarTo-Go and CalcTo-
Go, NEC's Personal Filer,
telecommunications soft-
ware, and the CP/M 2.2
operating system. BASIC is
not included with the
system.

According to NEC, the

PC-8401A will be available
this month for $995. For fur-
ther information, contact
NEC Home Electronics Inc.,

Suite 10, 700 Nicholas Blvd.,
Elk Grove Village, IL 60007,
(312) 228-5900.

Circle 551 on inquiry card.

Desktop Scanner Can Digitize Images and Read Documents

L R

lectronic Information

Technology’s Personal
Scanner (EIT-PS) is an auto-
matic graphic digitizer and
text-input device. It can
either perform optical char-
acter recognition or digitize
images.

EITPS consists of the
desktop scanner, a cable,
and a half-size card for the
IBM PC. It costs $2487. Ver-
sions for Apple computers
are planned for early 1985.
Contact Electronic Informa-
tion Technology Inc.. 373
Route 46 W, Fairfield, NJ
07006, (201) 227-1447.
Circle 552 on inquiry card.

Graphics Environment
Manager

D igital Research’'s Graph-
ics Environment Man-
ager (GEM) is a single-
tasking graphics user inter-
face for MS-DOS computers.
The operating environment
has features similar to those
found on Apple’'s Macintosh,
such as pull-down menus,
icons, and variable-size win-
dows, and includes color
graphics.

GEM operates as an ex-
tension to the MS-DOS
operating system. Makers of
MS-DOS computers must
adapt the graphics portion
of their operating system for
each machine. The manufac-
turers pay a one-time fee for
unlimited rights to distribute
GEM with their MS-DOS
computers.

Digital Research also an-
nounced three presentation
graphics packages that will
operate under GEM. GEM
Wordchart can be used for
text presentations using a
number of type styles and
formats. Pictures can be
drawn with GEM Draw soft-
ware, which adds the GEM
user interface to the DR
Draw program. GEM Presen-
tation Master bundles GEM
Draw, GEM Wordchart, and
DR Graph with the Polaroid
Palette image recorder.

According to the company.
these programs should be
available for MS-DOS in
early 1985; a version that
will run under DR’s Concur-
rent PC-DOS is also
planned. For further details,
contact Digital Research Inc.,
60 Garden Court, POB DRI,
Monterey, CA 93942, (408)
649-3896.

Circle 553 on inquiry card.
(continued)
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WHAT'S NEW

Relational Database Requires No Programming

ornerstone is a rela-

tional database for the
IBM PC that allows you to
add fields, incorporate data
from other Cornerstone files,
and check the validity of
entered data from an easy-
to-use menu-based interface.
Billed by Infocom as “the
sophisticated database
system for the non-pro-
grammer,” Cornerstone lets
you enter data into separate
database files in a loose
structure that can easily be
changed later.

The database size is
limited by the capacity of
the disk. Storage of
8,000,000 characters per file
with 120 files per database
is possible. Cornerstone
commands are typed in by
the user or can be selected
from a menu; the menu can
be deleted for experienced
users. Fields can contain
from 1 to 255 values. All

QX-16 Features
Valdocs 2

pson's QX-16 includes

dual 8088 and Z80
microprocessors, 2 56K bytes
of RAM expandable to
512K, 640- by 400-pixel
graphics, and the MS-DOS,
CP/M. and Valdocs operating
systems. Two 5%-inch disk
drives store 360K bytes of
data in MS-DOS format or
720K bytes in CP/M.

Bundled with the QX-16
(and the QX-10) is an
enhanced version of Rising
Star Industries’ Valdocs
operating system. Valdocs 2
is faster than the original
and has an expert mode so
that experienced users won't
be frustrated by the normal
menu-driven format.

The Epson QX-16 will cost
Jess than $3000. For details,
contact Epson America,
Computer Products Division,
2780 Lomita Blvd., Torrance,
CA 90505, (213) 539-9140.
Circle 555 on inquiry card.
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context of the file being
used.

An interactive report writer
lets you quickly define the
layout of a report on the
video display. Using that
layout, you can print select-
ed records from a file or
save the layout for later use.

Cornerstone can read
pfs:File and dBASE 1l files
and can exchange data with
Lotus 1-2-3, WordStar, and
other word processors and
spreadsheets.

Cornerstone runs on the
IBM PC family and compati-
ble computers; PC-DOS 2.0
or later, at least 256K bytes
of memory (512K bytes is
recommended), and two
disk drives are required.

text fields are of variable context-sensitive help func- Infocom plans to release
length, and files can be tion that provides informa- Cornerstone in February for
stored on any field. Data is tion given by the user when  $495. Contact Infocom, 55
automatically checked dur- defining the file. This infor- Wheeler St., Cambridge, MA
ing input. mation explains the function 02138, (617) 492-1031.
Cornerstone includes a of a key or command in the  Circle 554 on inquiry card.

IBM Announces Productivity Software
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BM has introduced the and 308X computers using Reports+ Edition, a $150

Business Management the MVS and VM operating report generator; Graphs
Series and the Personal systems. Edition, a $200 graphics
Decision Series, two lines of The Personal Decision program; Words Edition, a
integrated software for the Series comprises five appli- $150 word processor; Plans
IBM PC. Also available from  cation programs, with Data Edition, a $150 spreadsheet
IBM are attachments for Edition, a database manager  program with graphics; and
these packages to enable priced at $250. as the re- the $300 Plans+ Edition, an
file transfers to IBM Sys- quired central module. The advanced version of Plans.
tem/36, 370, 4300, 303X, related packages are Training modules are avail-

able for $60 and $70.

The Business Management
Series consists of General
Ledger, Accounts Payable,
Accounts Receivable, Payroll,
Order Entry and Invoicing,
and Inventory Accounting
Editions for $695 each.
Training programs for each
module are $95 each.

IBM expected most of the
products to be released by
this month; Plans+ will be
available in March. For more
information, contact IBM,
POB 1328, Boca Raton, FL
33432, (800) 447-4700.
Circle 556 on inquiry card.

(continued)




Available for the IBM PC, AT, XT, jr,” and true compatibles

GOT YOUR
SIDEKICK YET?

The Super Organizer

Whenever you're using your
computer . . . from start to finish of
your session Sidekick™ will be there
. .. ready to serve. And it’s as lightning-
fast and compact as only Borland knows
how to make it.

There's a notepad that has a full-
screen editor that can time and date
stamp your notes, and then save them to
disk. You can even pull information into
the notepad directly from the screen of
your “underlying” software.

Suppose you're working in Lotus and
the phone suddenly rings. Give your Sidekick
a call and it pops right up over Lotus with
the notepad you need. Or an appointment
calendar . . . one you can never misplace.

What if you need to do a quick calcula-
tion? A keystroke instantly brings up the cal-
culator. And the results of your calculations
can even be transferred to your “underlying”
software.

Need to make a phone call? Up pops your
personal phone directory. Type in the name you
want . . . and Sidekick jumps right to the phone
number. Another keystroke, and the phone is
automatically dialed for you.**

There’s lots more, too. You can move the Sidekick
windows anywhere on the screen you like. And you can have
as many on screen at a time as you need. There's even an
on-line help window for each of Sidekick’s features.

We designed it because we needed it. If you've
ever been writing a report and needed
to do a quick calculation,

“IF YOU USE A PC,
GET SIDEKICK. YOU'LL SOON
BECOME DEPENDENT ON IT.”

Jerry Pournelle. BYTE

SIDEKICK™ $49.95
Non-copy protected
Version: $79.95

YOU CAN ORDER YOUR COPY OF SIDEKICK™ TODAY!

For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California 1-800-742-1133
(lines open 24 hours, 7 days a week) Dealer Distributor Inquiries Welcome 408-438-8400

Please be sure your computer is an IBM PC, AT, XT, jr., or &
true compatible! @

or jot down a note,
then you need Sidekick, too. ¢
°*Only with Hayes Smartmodemn and compatibles.

P \

WHETHER YOU'RE RUNNING ¥

LOTUS, WORDSTAR, dBASE OR WHATEVER . . .

JUST A KEYSTROKE

AND A SIDEKICK WINDOW

OPENS . ..

* A CALCULATOR © AN AUTO DIALER

* A NOTEPAD © A PHONE DIRECTORY
o AN APPOINTMENT CALENDAR e AN ASCIl TABLE

®) BORLAND

) INTERNATIONAL

Borland International

NAME
Plus $5.00 shipping and handling.
(Ch k O h:p gOd O b AR
ec| oney Order
VISA O MasterCard (1 CITY/STATE/ZIP
Card # TELEPHONE

Expiration Date
°PC fr. runs non-copy prolec ted vers ion only.

California residents add 6% sales tax. Outside U.S.A. add $15.00. (If outside of
U.S.A.payment must be by bank draft payable in the U.S. and in U.S. dollars.)
Sorry, no C.0.D. or Purchase Orders.

4113 Scotts Valley Drive
Scotts Valley, California 95066
s n1s  TELEX: 172373

Circle 43 on inquiry card.



WHAT'S NEW

Osborne Introduces Vixen,
Emerges from Chapter 11

0000000000000 0000000000000000000000000000000000000000000000

O sborne Computer Cor-
poration, which ex-
pected to emerge from
Chapter 11 protection by
this month, introduced the
Vixen portable computer.
The Vixen features a 7-inch
amber display. two 390K-
byte disk drives, 64K bytes
of RAM, a 4-MHz Z80A
microprocessor, and parallel
and RS-232C serial ports.
Bundled with the system are
the CP/M 2.2 operating sys-
tem, WordStar 3.3, Super-
Calc 2, MBASIC, and Desola-
tion, a game program. Also
included are Osboard soft-

TeleVideo Personal Mini Links PCs, Workstations

ware, for drawing graphics,
Media Master, to transfer in-
formation to MS-DOS format
disks. and Turnkey, to
change some system
features.

The Osborne Vixen is
priced at $1298. Optionally.
an external 10-megabyte
hard disk may be added to
the Vixen; with an interface
card, the hard disk is $1498.
For more information, con-
tact Osborne Computer
Corp., 42680 Christy St., Fre-
mont, CA 94538, (415)
490-6885.

Circle 557 on inquiry card.

Quadram Adds Software Line

Quadram's new Quadsoft
software line includes
word-processing and data-
base-management programs
for the IBM PC and com-
patibles, as well as add-on
products for Lotus 1-2-3 and
Symphony. All are based on
products developed by XQ
Software and Select Informa-
tion Systems.

Freestyle, an outline-based
word processor, has drawing
capabilities and a spelling
checker. Its “outline zoom"
lets you organize many
pages of text in an outline
format on a single screen.
Freestyle costs $295 and re-
quires MS-DOS 2.0, 192K
bytes of RAM, and two
double-sided disk drives.

A retrieval system, 4-1-1
creates a word database or
index of documents com-
posed with word processors,
such as WordStar. 4-1-1 is
$149 and requires 256K
bytes.

The Executive Organizer
uses icons to select note
pad, alarm clock. calendar,
phone directory, and calcula-
tor functions. It also serves
as an environment to ex-
ecute, print, or erase other
files. The Executive
Organizer is $99 and re-

quirez 256K bytes of RAM.

Also released were Select
Write: Word Processing 101,
a $99 menu-driven word
processor; Bilingual, a $395
Spanish/English word pro-
cessor; and a line of Expert
Writing Guides ($50 each).

The Data Base Manager is
a menu-driven database-
management system that
can be linked to many
spreadsheets and word pro-
cessors. It costs $295 and
requires only a 128K-byte
IBM PC with at least 360K-
byte disk capacity.

For users of Lotus 1-2-3,
the Key to Data Manage-
ment, $99, provides addi-
tional menus and options to
make functions easier to im-
plement. Symphony users
can buy a $129 Report
Generator and a $119
Starter Kit that contains
sample templates.

Other new items are the
Investment Strategist, for
$295, the Tax Strategist, also
$295, and the Deadline
Manager, a project-manage-
ment system for $149.

Contact Quadram Corp.,
Quadsoft Division, 4355 In-
ternational Blvd., Norcross,
GA 30093, (404) 564-1975.
Circle 558 on inquiry card.

42 BYTE « DECEMBER 1984

he Personal Mini PM/4T

is a four-user version of
TeleVideo's multiuser IBM
PC-compatible computer.
The PM/4T features 80186
and Z80A microprocessors,
a 20-megabyte hard disk. a
floppy-disk drive, and a
20-megabyte tape-cassette
drive. TeleVideo's InfoShare
operating system for the
Personal Mini can run many
multiuser programs or ex-
ecute most single-user MS-
DOS and PC-DOS programs.

The PM/4T can be linked

to four personal computers
or workstations, including
IBM PCs or compatibles or

TeleVideo's PM Workstation.
Two RS-232C serial ports,
four RS-422 serial ports for
workstations, and one
parallel printer port are pro-
vided.

The 'TeleVideo PM/4T will
cost under $6000; a 16-user
version is about $9000. A
$99 interface card is re-
quired to connect each per-
sonal computer to the
system; PM Workstations
cost $1995 each. Contact
TeleVideo Systems Inc., 550
East Brokaw Rd. San Jose.
CA 95112, (408) 971-0255.
Circle 559 on inquiry card.

(continued)
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INPUT /0UTRPUT TECHNOLOGY, INC.

25327 Avenue Stanford, Unit 113, Valencia, CA 91355 °¢

[(BO5) 257-1000

Uncompromising Additions to vour S-100/I1EEE-696 BUS

DUAL GPIB-488B INTERFACE
BOARD

A Stand-Alone, Independently Controlled
Dual Channel \EEE-48B I/0 Processor. In-
terface Activity Modes for Controller-in-
Charge, Controller Assigned or Terminal
Bus Slave, and all Interface Functions are
handled transparent to Host Systerm CPU
through an on-board CPU and ODMA con-
troller. User Friendly operation.

A&T, P/N 52748-800-102

RGB COLOR GRAPHICS BOARD

Programmable resoiution up to 512 x 512
pixels with 4 local video planes and on-board
graphics processor. Color mapper allows 16
colors from a palette of 4096. Light pen
input. Plus more ...

AET, P/N 52748-300-101

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 microsec. Conversion,
50KHz Sample Rate, Programmable
Gains, Offset and DOiff./Single Modes.

8 Channel D-A: 2 microsec. Settling,
Bipolar V or Unipolar | Output. Program-
mabie Reference levels, Dual-Ported Chan-
nel Refresh RAM. 16/8-Bit Data
Transfers via |0 or Memory Mapped

A&T, P/N 52748-800-101

BAR CODE PROCESSOR BOARD

The BarTender is 8 stand-alone I/0 Pro-
cessor that reads and prints most common
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with battery.
Extensive documentation and software.

A&T,52748-500-101 Without Wand
A&T,52748-500-201 With Wand

PERIPHERAL SUPPORT
BOARD

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three 8-Bit Parallel Ports, three Timers,
Real Time Clock/Calendar and Response
Programmable Interrupt Controller. Small
Proto Area with +5 and +12v.

AET, P/N 52748-150-101

il

MULTI-PURPOSE
PROTOTYPING KIT

INndustrial Quality with Plated-Thru holes for
Wire-Wrap or Solder projects. Complete
with +5, +12v Regulators, Bus Bar, Fiter
Capacitors, and Manual.

P/N 52748-450 C(ircle 193 on inquiry card,

ALS0O AVAILABLE: MULTI-FUNCTION 1/0 BOARD, SMART PROTOTYPRING KIT, 128Kx8/64Kx16 STATIC RAM MODULE

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.




WHAT'S NEW

Graphics Products for Image Capture and Enhancement
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T&T Consumer Products

announced three graph-
ics products for the AT&ET
6300 or IBM PC: a high-res-
olution color graphics card.
an image capture card, and
a NAPLPS videotex decoder
card.

The Video Display Adapter
has two color graphics
modes: a 256- by 256-pixel
mode displaying 256 colors
from a palette of 32,768
colors and a "high spatial-
resolution mode” showing
512 by 256 pixels in 8
colors with two intensity
levels per color. The card
can be used to display
80-column text on an analog
RGB monitor; a composite
output is also provided.

The Image Capture Board
is a high-resolution frame
grabber and buffer that can

capture, digitize, and display
images from a composite
video signal source. The
card captures images with a
resolution of 256 by 256

pixels in 32,768 colors, stor-
ing the image in 128K bytes
of RAM.

The Personal Computer
NAPLPS Decoder can be

Security System Includes Speech Synthesizer and Software

R R R R RN

he Peace of Mind

Master Controller is a
complete home security
system for use with the IBM
Personal Computer. The con-
troller is a standard 1BM PC
expansion card with 16 in-
puts for sensors or wireless
receivers, 8 relay outputs for
alarms or speakers, and con-
trol ports for up to 16 lights
or electrical applicances.
Also included is a speech-
generation system with 300
words on disk.

The system can be con-
nected to a number of op-
tional devices. Planned for
January release is the Com-
municator board with an
auto-dial/auto-answer 300/
1200-bps modem that can
make unattended voice or
data phone calls. Other
devices include a universal
power supply. infrared
wireless transceivers, smoke
and glass break detectors,
and medical alerts.

The expansion card costs
$695 and comes with securi-
ty software as well as bun-
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dled word processing,
spreadsheet, and database
programs. The firm esti-
mates that a typical hard-
wired system will cost $900.,

while a system using a wire-
less transmitter and receiver
will cost from $1200 to

$1500. Contact Gestalt Tech-
nocracy, Suite 4, 874 Henry

used with any ATET or IBM-
compatible computer to dis-
play color images encoded
in the North American Pre-
sentation Level Protocol Syn-
tax (NAPLPS). The card can
also be used to emulate
ATET's Sceptre terminal.
These products can be
purchased only by other
manufacturers. The Video
Display Adapter will be
available by mid-1985 for
about $500. The Image
Capture Board, scheduled
for a December release,
will cost about $1000. The
NAPLPS card, available
now, is about $600. For fur-
ther information, contact
AT&ET Consumer Products, 5
Wood Hollow Road, Parsip-
pany, Nj 07054, (201)
581-3000.
Circle 560 on inquiry card.

Street, Arnold, CA 95223,
(800) 235-6646 ext. 599; in
California, (800) 235-6647
ext. 599 or (209) 795-3157.
Circle 561 on inquiry card.

Expansion Card Adds 80286 Processor to IBM PC

R R RN

he PC-286-is a copro-

cessor card for the IBM
PC that replaces the PC's
8088 processor with a 4-, 6-,
or 8-MHz Intel 80286. The
card also includes 256 to
640K bytes of memory and
a socket for an optional
80287 math coprocessor. An
optional 512K-byte piggy-
back card can be added.

A 40-pin connector from
the expansion card is
plugged into the 8088
socket after the processor is
removed; the 80286 then
controls the PC bus. An on-
board EPROM allows the
system firmware to be
copied into the 80286 local
memory to provide faster
program execution. All avail-
able software and expansion

cards should operate nor-
mally with the PC-286.
Under software control, the
80286's hardware protection,
virtual memory support, and
16-megabyte address space
can be used.

The PC-286 card with a

4-MHz 80286 and 256K
bytes of RAM costs $2395.
Contact Seattle Telecom &
Data Inc., 2637 151st Place
NE. Redmond, WA 98052,
(206) 883-8440.

Circle 562 on inquiry card.

(continued on page 432)
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For Personal Computer Success
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Database flexibility and power. . .

Easy to use Revelation™ front end

Mainframe data to your PC. . . . and back

. . ™ .
Graphics that improve your 1-2-3 presentation

Word processing makes major advances
Your ideas remembered and retrieved

Your PC can run like an XT
Backup that’s more — real flexible storage

Software selection for results




Full Strength, Big League, No Holds Barred Database. . .

REVELATION™
IBM PC/XT/AT and 3270PC

$950

Revelation is the most significant DBMS product to ap-
pear on the IBM Personal Computer series! It has incredi-
ble depth and power, and yet us ordinary persons can use
and understand it. You just cannot outgrow the system.
The limits of Revelation are determined by the power of
the PC or AT, not the software.

What do you get? This is a full relational system, not
just an application. In addition to complete relational
DBMS file creation and management, Revelation includes
a full Basic Compiler called R/Basic, PC-to-PC and PC-to-
mainframe communications utilities (R/Net), text editor
(R/Edit), full selective copy function (R/Copy), an applica-
tions code generator (R/Design) that allows you to build
and use custom data entry screens and reports with a
minimum of effort, and a English-like report writer and
general purpose retrieval language that can be used for
both repetitive and ad hoc reporting or inquiry (R/List).
The R/Maker applications generator and Menu system is
also available for Revelation that creates a menu-oriented
easy to learn environment for us less experienced users.

Where did Revelation come from? There are two operat-
ing systems that have been fighting the last 10 years for
market share in the mini and mainframe world, UNIX'™
and the PICK/OS™. Revelation is a highly extended
emulation of the Pick/OS that runs under standard MS-
DOS. Revelation was designed to implement business
systems that can be maintained by business people, not
programmers.

How does it work? First, Revelation expects you to
change your mind, so you don’t have to define your entire
database schema at the start (we leave our ‘‘schema’” in
the garage). You use the data dictionary to add fields or
relavonships without redefining or reloading or touching
the data! That's it. . . virtual fields (computed or joined on
the fly) are available without creating a separate working
file. You can even use this feature to access one record at a
time—onscreen dynamic joins. Users of most other
databases just broke into tears of joy.

Next, Revelation variable length files containing variable
length records (items), each record containing a variable
number of variable length fields (attributes), each field
containing a variable number of variable length values,
and each value containing a variable number of variable
length sub-values. Say that three times fast. An ex-
ample—you could have a personnel file with one field
named ‘‘Children”" where you record the names of each of
the employees’ children. Easy to do, just define the field
as Multi-Valued in the dictionary and you can have any
number of entries in that field.

You have to picture Revelation records as multi-
dimensional. (There are seven dimensions, but normally you
would only use three.) This concept of dimensions is real
useful in business applications where you have multiple trans-
actions (or line items) per master record. Invoices could be
single records with each line item stored as a group of multi-
value_d fjelds that are associated to other fields (quantity,
description price, units, extended price, etc.). Obviously this
capability saves enormous amounts of disk space and simplifies
your database design. There is no limit to the number of en-
tries except that the entire record cannot exceed 65,000
characters. The files can be any size, except the entire system
including all files and programs can’t exceed the address space
of 2.4 billion characters (if your disk is larger than that, please
call us immediately).

All this is great, but is it usable? What you really need is a
way to access only the data you want. Revelation has a dynamic
report writer that makes it extremely easy to display or print re-
ports. You use simple sentences like *“SORT INVOICES BY
CUSTOMERS WITH AMOUNT.DUE > "0"" AND WITH
DATE.DUE < *1/15/84’' DISPLAY THE
COMPANY.NAME AMOUNT.DUE INVOICE.NUMBER
“PHONE"". You would immediately get a report in customer
order on your screen or on your printer that your credit depart-
ment could start calling from. Not only do you get the report,
but you can request that the R/Basic source code that created
the report tn be generated and saved for change later . . .a code
generator at no extra charge!

R/Basic? R/Basic is the powerful user programming
language integrated with the Revelation Database environ-
ment. You don’t need to use R /Basic for standard or easy data
management functions, but it is there when you begin to ex-
ceed the capabilities of the standard systems. With it you can
program almost any application. It is a highly structured
language that contains all the features of languages like C,
Pascal, or PL/1.

Revelation completely supports the 8087 co-processor in the
IBM. The 8087 can be used extensively by the Database and
R/Basic to maximize the speed of the system. We recommend
that you get an 8087 for maximum benefit.

If you (like us) don’t want to program, Revelation hasa
menu and screen building system included. You do not have
to learn a complex procedural language. If you want complete
hand holding, see our discussion on R/Maker. Unlimited flexi-
bility and the ability to move your files up to mini or main-
frame computers makes Revelation totally without equal. We
recommend Revelation for everyone who will outgrow their file
handling system and is willing to spend 8 hours learning a pro-
duct that they will never outgrow.

© 1984 Smartware

Letus 1-2-3 is a trademark of Lotus. Revelation is a trademark of

2 Cesmes. Pick Opcrating System is a wrademark of Pick System.
UNIX is a rademark of AT&T.

To order dial: 1-800-SMARTWARE
(In California 415-974-1500)



(Revelation continued)

Applications: In the beginning you create a mail list...then
you use the same data to create your customer list...which be-
comes your accounts receivable file and your reference list and
part of the data becomes your general ledger and your balance
sheet and then grows into a complete business management
system which you run on your hard disk which then you inte-
grate into your local area network which grows into your
national management information system which becomes the
kernel for your international Euro-America management
system.. xgyou get the feeling that there is no end in sight,

then you are beginning to understand the power of Revelation.

Capacity: Records: Limited only by disk capacity, addresses
up to 2.4 Billion Bytes. Record Size: Maximum of 65,000 char-
acters each. Fields: Maximum of 65,000 per record. Variables:
Maximum of 65,000. Files: Limited only by disk capacity.

Requires: IBM PC/XT/AT, Columbia, Compaq, and many
other compatibles. 8087 or 80287 optional and fully sup-
ported. MS-DOS or PC-DOS, 1.1, 2.x and above. 320KBytes
of main memory. 512K recommended. Requires 2 320K f{
py disks or compatible hard disk.

NETWORK REVELATION

Four User
Eight User

Twelveor more

$1,495
$2,995
$4,995

Call

Upgrade from single user Revelation

You need a driveway for your data, then there is Revela-
tion—for a freeway we have Network Revelation. The best
database will be available in January as a networking,
multi-user DBMS with record locking and resource sharing.
Files can be in your local PC, remote PCs, or even on a
minicomputer.

Network Revelation allows files to be shared and data
relationships to be established across machine boundaries.
Consolidations of data from many-to-one for reports
become easy. All the resources of the machines in the net
become available for the database to use. Frame locking
provides complete data security, with all the normal user
rights and checks. What if your database is too large for the
normal PC network capabilities, or if you really need a
transaction oriented environment? From the freeway to the
friendly skies. . . we have a solution. Call us for complete
information.

© 1984 Smartware

Revelation PLUS
Ease of Development and Use.

R/Maker ™
Requires Revelation DBMS
When ordered with Revelation. . ..

$175
$45

What could R/Maker do that Revelation can’t? R/Maker
takes you through the first 6 days of creating your dppllca-
tion with Revelation so you can rest on the 7th (an
makes all 7 days happen in 4 hours!).

R/Maker is an interactive menu and screen creation/up-
date system. It supplements and magnifies Revelation’s
power and completely interfaces with alnost all Revelation
features. You can start out with R/Maker and completely
create your applications using it. R/Maker screens were
designed by a graduate of the *‘Pong’’ and “‘Invaders”’
school of computer users. The fields appear in a window
and you point to the fields you want on your screen. The
screen is automatically created (no programming), and
then you can push and shove fields and labels around like
a video game to get the screen the way you want it.

With the R/Maker interface you can create systems, ex-
ecute batch commands, update files, run reports, call other
menus, make your own custom menus, run DOS com-
mands or other programs such as 1-2-3 from a R/Maker
menu. Besides doing all these functions, you can stack an
unlimited number of program steps in a given menu
choice so reports and processes happen automatically.
R/Maker menus implement complete security so you can
limit access of programs, menus and functions to those
authorized. Applications and aids that take months to
create are already done for you.

Want to use your favorite spreadsheet or word processor
with Revelation? No problem, R/Maker includes a feature
to load database information to a text file compatible with
the Lotus 1-2-3™ import files. You can selectively load
records from Revelation to 1-2-3"™. You can use R/Maker
to create files for use in your word processor.

There just is not enough space to tell you of all the cap-
abilites that R/Maker gives you. Order R/Maker along
with Revelation and get a special price and our full
guarantee.

Requirements: Same as Revelation.

To order dial: 1-800-SMARTWARE
(In California 415-974-1500)

R/ maker is a trademark of Smartware, Inc. MS-DOS is a trademark
of MicroSoft.
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Mamnframe Data to Use
on Your PC. . .and PC Data
to your Mainframe!!!

SPREADLINK™
IBM PC/XT/AT, PCjr, 3270PC $149

Instead of entering data by hand from external sources in-
to your spreadsheets or databases, Spreadlink reformats your
data and allows you to load your information directly into
1-2-3, VisiCalc, MultiPlan, dBase II, and many other
packages, and then can convert the files back into fixed
length data files (card images) to transmit back up to your
mainframe. Your files can be from mainframes, commercial
databases, minicomputers, other personal computers, or any
application packages that create ASCII standard text files
(such as word processors).

You get to preview your data, edit rows and columns
with Spreadlink, and then Spreadlink automatically converts
it into the right format for your apfplication. Since
Spreadlink lets you save your edit format as a command file,
you can automate your reports for the next time. Spreadlink
allows any mix of labels and values without any special for-
matting or separators. . . it also adjusts to column variations
caused by stacking several dissimilar reports in one file. We
use Spreadlink to move data from our Mini to our con-
troller’s PC for monthly reports. . . and it only took our con-
troller 15 minutes to learn and start using.

Features:

e Converts standard ASCII text files to native files for Lotus
1-2-3, VisiCalc, Multiplan, dBase 11, and DIF.

e Convertsfilesfrom 1-2-3, VCalc, MPlan, dBasell orany
other packages that have DIF capability back into fixed for-
mat data files that can be uploaded for use by mainframe
programs.

e Screen preview of your data allows you to editoutun-
wanted rows or columns of data. Convert only the data you
need, or just take it all automatically.

e Filesize is only limited by the disk space available.

¢ No pre-editing or programming required. Reports do not
need to be in columns and rows, and all occurrences of
repetitive headings can be suppressed.

® Requires no installation or adaptation on the host com-
puter end.

® Requires 128K memory, one disk drive, version 1.1, 2.x or
3.x of MS-DOS.

Applications: Download the last years financials from your
IBM 3033. Using Spreadlink, load them to your 1-2-3 model
for analysis to determine next years plan. Take expense figures
out of amemo in a word processor text file and use it as input
to your expense tracking model. Take the new data created
and convert it into mainframe format. Communicate the data
back up. Using your mainframe report writer, update the an-
nual plan. All the personal computer operations are com-
pletely automated, no technical knowledge required.

Main- Mini Other
Frame nt PC
Word Processing
Program
Standard Data
Communications Base
Package Program
Text
File
Card SPREAD-
Image
File LINK
Lotus
dBasell
1.2:3 ase
VisiCalc
Multiplan

© 1984 Smartware

Speadlink is a trademark of Saturn Business Systems. VisiCalc and
4 DIF arc trademarks of Software Arts. Multiplan is a trademark of
MicroSoft. dBasell is a trademark of Ashton-Tatc.

To order dial: 1-800-SMARTWARE
(In California 415-974-1500)



True Presentation Quality Color Graphucs. . .

Graphwriter ™
IBM PC & XT, most compatibles
Basic Set

$395
$395
$595
$1,995

Extension Set
Combination Set (Basic and Extension)
Polaroid Palette with Combination Set

Do you ever do really important presentations? You
have probably noticed that the graphics provided in
spreadsheets are just not flexible or distinctive enough.
Graphwriter produces the type of slides, charts, and graphs
that you have seen cost thousands of dollars. It has a builc-
in artist that helps you create graphics that are boardroom
quality every time. It is also extremely easy to use. This is
the perfect companion to your spreadsheet!

Graphwriter is planned for use by business. You can tell
that the authors have spoken frequently to users. The
package is planned for executives or others that are not
users of computers. You can use a relatively untrained per-
son as your central graphics department, hand out the
forms in the package, and service the entire organization.
You can make significant changes to the style, layout, size
and orientation of all the charts. The final charts may be
produced in almost any size with automatic recomposition
of the chart to account for the final dimensions chosen by
the user. Everything is adjustable, with nothing locked in
place. Yet, the pre-done formats provide a quality chart
with no user intervention other than data input. You can
preview everything onscreen, and batch processing is pro-
vided for output so you can setup your plotter or printer
once and run many charts at a time.

Is it hard to use? No, and you can move spreadsheet
data as DIF or SYLK files directly in, or enter the data in
the fill the blank data entry screens. High quality output

on a wide variety of plotters and printers, low level of ef-
fort on your part for the input side. This is the graphics
package that every organization needs. . .you know, you
could set up an interesting service business with
Graphwriter. We have tested them all, and this is the
graphics champ.

Features:

® Basic Set has 11 Formats: Column Charts; Bar Charts;
Segmented Bars, vertical and horizontal; Clustered Bars,
vertical and horizontal; Pie Chart with 1-4 pies on a plot;
Line Charts; Scatter Plot (regression); Bar-Line Combina-
tion; Text/Word Charts.
Extension Set has 12 Formats: Gantt Chart; Organization
Chart; Bubble Chart; Table Chart; Pie-Bar Combina-
ton: Surface Line Chart; Line-Table Chart; Double
Stacked Bars; Grouped Bars; Range Chart (bars); Paired
Bars; Horizontal Bars with inset labels.
Provides 8 different character fonts. Supports multiple
graphs on page, fast plotting for rough drafts, totally
flexible chart composition including special options for
overhead projection and 35mm slides formats.
e Does pen sorting for use with plotters, allows you to use
unlimited colors. With Polaroid Palette provides up to 13
colors on slide from choice of 72 colors.

Requires: IBM PC, XT, AT, or clone with MS-DOS 2.x
orabove. Needs 192K (256K with Palette), 2 double-sided
disk drives. Can be used with IBM monochrome monitor
for plotter output only. With color/graphics board supports
plotters, dot matrix printers, Palette.

Supports: Pen Plotters: IBM XY749; HP 7220,
7470A(opt. 001), 7475, 7550; Mansman Tally Pixy;
Calcomp M84; Sweet- P™ Six-Shooter. Polaroid Palette:
The Polaroid Palette attaches to a serial port and makes
slides or prints directly. Call for more information on this
accessory. Dot Matrix Printers: IBM Graphics printer; Epson
MX, RX, FX; Okidata 82, 83, 92 and 93 w/graphic proms.

MY SUMMER SCHEDULE

THE LEMONADE COMPANY

[Presment]
PRESIDENT |
ME

WHO BUYS MY LEMONADE
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Spot

My Brother
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|n....um

=

|
Mom

(e Ip Yom)

{ ree |

HOW MUCH I COULD SELL

, 0

GOOD SALES PEOPLE DON'T DRINK

© 1984 Smartware

To order dial: 1-800-SMARTWARE
(In California 415-974-1500)

Graphwriter is a trademark of Graphic Communications. Polaroid
Palette



Hard Disk Management and Security
System for your files.

'™

4-1-1'

IBM PC/XT/AT with hard disk or Kodak ~ $149

How many documents do you have stored away on your
hard disk? Can you find a specific proposal or letter
quickly . . .or is it one of those never ending searches for
truth, justice, and the "‘one I wrote last week?’" 4-1-1 is the
answer! It is a full-text inf ormation retrieval system. You can
quickly access all information created by any popular word
processing package (or any package that creates text
files—that includes documents loaded from public data bases
or your mainframe.) You can find any document within two
seconds no matter how many files are on your disks! And as
your hard disk fills up, you can archive files to floppies and
keep a complete index of where they are.

4-1-1indexes every important word in every document and
places it in a special database for later retrieval. Sounds like it
should take lots of disk space, but you select how much total
space 4-1-1 can use and 1t automatically drops the high fre-
quency words. All you have to do is remember some of the
words or content of the document and you can locate it. Not
enough? You can find documents by date, by combinations
of words and dates, by logical AND/OR using words or
ranges of dates and even use wild cards (* and ? just like
DOS.). 4-1-1 lets you ask questions like “‘give me a list of all
the letters I wrote to people named Brown and Smith or Elroy
that I mentioned the property on Lake Street in and wrote
between January and July of this year.

Does this miracle take a lot of effort on your pare? No, and
it is really easy to use. All the indexing can be done in batches
and can also run as a background task. As if all this isn’t
enough, 4-1-1 is also an archival system. When you transfer
files f%om your hard disk to floppy, 4-1-1 keeps track of which
files are on which floppy. You needn’t trash up your hard
disk with all last month’s headaches. This is all integrated
with the rest of the system, so you can keep many years worth
of data indexed! To finish you off, 4-1-1 not only makes your
documents accessible, they also included a two key Public Key
Encryption System to encode your documents so that only
authorized persons can read them.

4-1-1 has enormous benefits for all of us in today’s business
environment. As your number of files grows, your capability
to retrieve in two seconds becomes more important, ability to
archive old files is required, and the locking away of company
secrets becomes a necessity. This is one of the most important
new products we have seen. 4-1-1 addresses the weaknesses
created by the strengths of computers in your business.

Requires: 256K memory, MS-DOS 2.x or above, hard disk.

Applications: Your legal office has been selected to defend
a major client from a government anti-trust case. Since the
client has all their correspondence on 4-1-1, you are able to
show every document requested in minutes. You can research
the companies files for every memo, proposal, letter sent to
others in the industry. Using FreeStyle, you prepare a brief
stating your findings, and have representative sections printed
in context in the brief. The government is shown they have
no basis, and the case is dropped.

You have been doing major research for months using
Dialogand other public databases. Every file that you
download, you use 4-1-1 to index and archive to floppies.
Since this is original research, you encrypt every file with 4-1-1
to prevent industrial theft. Using Freestyle, you are able to
show your flowcharts on the pages with the documentation
drawn from your research. At print time, everything is
merged properly and then indexed with 4-1-1.

Beyond Word Processing. . .
A Complete Set of Writing Tools!

FREESTYLE™

IBMJR, PC, XT, AT, compatibles $295

Right in the middle, we mean 25 pages downand no
where to go, you decide to completely reorganize you entire
business plan, paragraph by paragraph! With other word pro-
cessors you would go through real pain—not with Freestyle!
You'd just ‘‘Zoom’’ outto the document **Outline,”” change
the outline order and the document text moves. It’s a totally
new cut at word processing.

This is an integrated set of tools for working with words.
Integral with the Freestyle Word Processor are: Draw (line
drawings right on the screen); Outline (a master outline that
controls the entire document); Mail List Merge; Superspell;
the Teach Tutorial (online and interactive). Don't forget the
“Attach” feature that lets you attach or insert other files at
time of printing, and on screen bold and underline, math
and engineering symbols, foreign and Greek characters. Full
“boilerplate” and glossary libraries to speed your document
creation. We haven’t mentioned the online Expert Writing
Guides. To speed up your filling and finding, it has a direct
link t0 4-1-1. And to top it off, you have hundreds of online
help screens. We just don’t have room to tell you all the uni-
que features.

Great features, but how is it to use? Fast (“‘real time’’ jus-
ufication at 160 words per minute). . .and it works with you
the way you like to write. You can start by making an outline,
and then ‘“‘zoom’’ to each area and fill in with text, or attach
another file there for printing, or you can just start typing.
Youcan put a diagram in the middle of the page; boxes,
charts, graphs, arrows, or symbols. As you finish a section,
you can have the Superspell check your words immediately. If
you forget how to use any feature, you can have the online
“‘Teach Tutorial’’ show you how again. There is nothing to
getin the way of your creativity.

This is a sophisticated writing tool that goes beyond simple
word processing . . . we feel that this is the perfect package for
offices, anyone that does heavy document preparation and as-
sembly, or any word intensive professional. It also is a good
choice for beginners in word processing, and one that you
won't outgrow!

Requires: IBM PC, PCJr., XT or AT with MS-DOS 2.x or
above, 192K memory, 2 drives. Full hard disk support. Net-
workable.

© 1984 Smartware

4-1-1 and Freestyle are trademarks of Sclect Information Systems.
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To order dial: 1-800-SMARTWARE
(In California 415-974-1500)



Your PC Acts Like an XT,
But the Warranty 1s Better!

TeamMate 1000 Series
Winchester Subsystems
10MB Internal System

IBMPC/XT
$1,495
$2,095
$2,795
$3,395

$50

Have a PC, want an X T? Wish you could run DOS 2.0
packages that require a hard disk? Have we found a good
answer for you! The TeamMate Systems operate under DOS
2.0, install in just minutes and are 100% compatible. . . no
sof tware drivers, no patches to the system, your PC works just
like an XT. This means compatibility with all hardware peri-
pherals and sof tware that work with the XT. Moreover, 1t
means that you can upgrade any PC and many IBM compati-
ble computers to an **XT Look-alike.”” After you install the
controller card your PC boots from the hard disk just like an
XT (if you have an early 64K motherboard PC you will need
the ncw ROM). TeamMate has been around since 1979 mak-
ing disk controllers for computer manufacturers, and they
know how to make the products right.

We don't know which combination is the best! Either a Ko-
dak superfloppy combined with the 10Mb in its own cabinet,
or the 32MB external and a Kodak internal in your system.
Either way, you get the maximum flexibility and utility. Use
the Kodak to hold large software systems, backup the hard
disk with just 4 disks, or for archiving with software like 4-1-1.

The internal hard disk system is a special low-power model
that really uses less power than a floppy drive. You don't need
an external power supply. All the drive systems come com-
plete, nothing else to buy. They all feature ECC assured error
tree storage and have the TeamMate proprietary chip set that
gives unsurpassed reliability. They also are all FCC Class B ap-
proved and U.L. listed. All TeamMate products carry a 6
month full replacement warranty, and they will ship a swap-
out unit within 24 hours during the first 90 days!

10MB External System
10MB/3.3 Kodak
32MB External System

IBM Autoboot ROM
(only required on older PC)

© 1984 Smartware

You Get 2. 78MBytes Formatted
Storage on a Diskette!

TeamMate Kodak® 3.3MByte
Half-Height 5%4’’ Disk Drive Systems
For IBM PC, XT, or compatibles
Kodak 3.3MB Internal

Kodak 3.3MB External

Kodak Double 3.3/3.3MB External
Kodak Diskettes, pack of 5

Four Drive Daisy Chain Cable

XT Special,
Kodak and one V2 high Teac Kit

$895
$1,295
$1,995
$75
$50

$1,095

This is the low cost alternative to a Winchester disk, and it
makes a great hard disk backup. The Kodak drive has 3.3
megabytes of unformatted storage, 2.78MB after formatting
(over twice that of the AT floppy drive). It provides the rug-
gedness of floppy technology with the accuracy and capacity
of a hard disk.

The Kodak is a half high drive, and TeamMate has provid-
ed their special short controller card that will fitsa PC, XT or
IBM Portable and replaces your standard tloppy controller.
You can read standard 360KB IBM diskettes, so you really get
double duty from these drives. Unlike tape drives, the Kodak
drive is an active direct access storage device. The units read
and write twice as fast as a normal diskette. With their sturdy
design, they are perfect for adverse conditions. Since you can
remove the disk and carry it just like any other diskette, it fits
INto your existing storage systems.

There are lots of ways to use this drive. You can add a
10MB hard disk later to the external Kodak. Owing to the
smaller power supply in the IBM PC, we do not recommend
adding both a ¥z high hard disk and the Kodak internal to a
PC. It's OK to put almost any combination in an XT. You
can replace the PC power supply with an XT supply if you
want—call us fora price on the replacement. Our Smartware
XT Kit includes everything you will need to replace your full-
size floppy drive with a half -height standard floppy and the
Kodak. . . probably the best of all worlds combination.

Thisdrive carries the same 6 month warranty as the other
TeamMate products, and the Kodak logo. You know who is
responsible for this one!

To order dial: 1-800-SMARTWARE
(In California 415-974-1500)

TeamMate is a rademark of Data Technology Corporation. Kodak
is a wrademark of Eastman Kodak Corp.
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SMARTWARE, INC.

Smartware / 'smart -, waar / 1: The entire set
of sof tware that is selected and tested to work
together. 2: Integrated software for office
automation.
company specializing in
market place.

3: National software service
the corporate

‘““When the Wind Blows,
Even Turkeys Can Fly!”’

(Martin Dean, Chairman of Select Information Systems)

Have you noticed all the Turkeys falling out of the sky
recently? There are thousands of packages available for
your personal computer, but you cannot browse through
sof tware the way you could a book. How can you be
assured that those big birds aren’t going to fall on you?
Are you going to get the software you need, not just a
"*good deal’"?

The Smartware staff spends man-years surveying,
testing, and selecting the products that we recommend to
you. Our experts are here to support you and answer those
questions that always come up. Most important to you, we
are users, not authors. Your success, not the software’s, Is
our concern.

Can Success Be Guaranteed?
Yes!

We have examined most the business software and
many of the accessories for the IBM Personal Computer
Series in the market. We picked only the best. That's why
we can give your company the best guarantees, two of
them.

First, in addition to the manufacturer’s normal warranty
we provide a 30 Day Full Replacement Product guarantee.

If the products do not perform to manufacturer’s specifica-

tions you may return the item for full replacement during
the first 30 days after you receive the product. Second,
Smartware’s Satisfaction Guarantee. Yox must be zozally
satisfied with your purchase. If not, you may return it for
full refund within 30 days. . .no questions asked! When
you order from Smartware, you order success. We
guarantee it. (These guarantees apply only to products
featured and recommended by Smartware in this set of
reviews and in our current 42 page set of Reviews—call for
your copy today.)

Smartware Corporate Volume
Purchase Plan

Smartware has been supplying corporate, institutional,
and government customers with their mini-computer and
micro-computer sof tware needs since 1981. Our over 5,000
Volume Purchase Plan customers include the Fortune 500,
major accountancy firms, the military, and even the
Houses of Congress.

The Smartware Corporate Volume Purchase Plan lets
you buy all your software and accessories at greatly reduced
prices (based on your volume), and receive the support you
require. We also let your employees buy for their own use
at the same low prices and count their sales toward your
volume.

The key benefits to your company and yourself are:

1. Both employee and company benefit from automatic
price improvements. All products are included. Even
software not recommended by Smartware can be pro-
vided on the plan.

2. Product Research. We support your special requests. A
staff researcher/analyst is assigned to each corporate ac-
count to locate products you need—large or small.

3. Purchasing control. Our higher volume customers receive
company personal computer demographics profiles on a
yearly or quarterly basis. Call for details on our Smzars-
ware Corporate Services.

4. Exclusive Customer Identity. You are an individual to us.
All our clients are assigned a unique 1D number and we
maintain a complete profile of every user on our online
database. We track your orders, your requests, and your
calls to assure you of the best personal service available.

42 page Review & Guide

For a free copy of our 42 page
Software Review and Guide
return the enclosed card.

If the card is gone,

call or write us

and ask for our latest

Review & Guide

SMARTWARE™
557 Howard Street
San Francisco, California 94105
(415) 974-1500
Order Line: 1-800-SMARTWARE

© 1984 Smartware
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To order dial: 1-800-SMARTWARE
(In California 415-974-1500)



®
f you're a Lotus 1-2-3
luser, you're already
using the state of the
art in business software, but
if you're using a dot-matrix
printer to produce your 1-2-3

graphics, you're living in
the Stone-Age of
computer

graphics.

Produce
outstanding
1-2-3 business
graphics with the
Roland DXY-880 &
Pen Plotter. Why is the
Roland DXY-880 better
than any dot-matrix printer?
For the same reason a Rolls
Royce is better than a pick-
up truck—both will get you
to the dance, but one does
it with so much
more style.

The Roland
DXY-880 pro-
duces high-
quality business
graphics in eight
different colors
on standard 8%" x
11" or 11" x 17"
paper, and draws with
a lightning quickness
and accuracy that can't be
matched by any artist. And
because the DXY-880 emu-
lates the Hewlett-Packard
graphics language, it has at
its disposal hundreds of
business graphics and CAD/
CAM software packages.

If you do a lot of group
presentations, you'll like the
fact you can easily produce
instant overhead projection
graphics just by using ace-
tate instead of paper.

5

Actual Lotus

g

1

raph drawn by
the DXY-880)

otus 1I-2-3 and
Roland DXY are
very compatible

d

S
.

S

t

raw your graphics on ace-
tate for instant projection
presentation

Look Like 1-2-3);

0ODE L
DXY-880

he DXY can
even work on
a 9 inch shelf.

[ )
s limited desk-top
l space a problem?
The DXY-880
also stands up to run at a 60
degree angle—perfect for a
bookshelf. You can even
reverse the plotting process
and use the DXY-880 as
an input device by
activating the
built-in multi-
speed digitizer.
And the
best part of all,
is that the
DXY-880 does
all of this for a price
that is unbelievably low
($1295.00—hundreds less
than its closest competitor).
How is this possible? Be-
cause the DXY-880 is from
Roland DG—the new kid on
the com-
puter
periph-
erals
block
(who's out
to make a
name for
itself by
packing
innova-
tion, per-
formance, and low-price into
every product).
Don't settle for 1-2-3
when you can have 1-2-3%
with a DXY-880 Plotter
from Roland DG. Ask for it
at fine computer dealers
everywhere. Roland DG,
7200 Dominion Circle,
Los Angeles, CA 90040
(213) 685 5141.

Lotusand 1-2-3 are trademarks
of Lotus Development
Corporation, Héwlett Packard is
a trademark of Hewlett Packard,
Roland and Roland DG are
trademarks of Roland
Corporation.

Roland DG

Circle 327 on inquiry card.
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HELP THEM READ BETWEEN THE LINES.

To make a powerful presentation, you should sit in the back row.

Because when you put yourself in the place of your audience, you see that what's simple
toyou, isn't to them. To help people follow your thinking, you need strong, clear graphics.

You need Graphwriter. The graphics software that brings you closer to that guy in the back row.
Graphwriter puts more easy-to-customize charts at your fingertips than any other graphics package.

It designs, labels, and previews your chart on the screen, automatically. If you like it,
plot it. If not, fix it. In seconds.

You don't have to bend over backwards to reach your audience. Reach for the software built
to bring them to you. Before your next presentation, get your hands on Graphwriter at ComputerLand,
Entre, or your local computer store. Or call 617-890-8778.




FORMATS
text/word
vertical column
stacked column
clustered column
horizontal bar
stacked bar
clustered bar
pies (1-4)

~ proportional pies

line 3

. scatter plots
bar-line combination
Gantt
organization
bubble
table =
pie-bar combination
surface line
stacked line .
line-table 3
double stacked bars
range !
paired bars
3D horizontal bar
FLEX| TY

_ text justification

variable font sizes
variable font colors
22 font styles
adjustable bar widths
pie rotation/placement
unequal line lengths
8 line types
5 frame options
8 fill patterns
axes labels ($,%,x)
log/semilog scaling
multiple curve fits
floating comments
vertical page plotting
‘multiple plots per page
EASY-TO-USE
pre-designed formats
chartbook
input forms
1-2-3® DIF® access
Multiplan® file access
on-screen help messages
chart preview
built-in artist”
batch processing
chart/template storage
OUTPUT OPTIONS
paper :
transparency
35mm slides
Polaroid Palette ™
COMPUTERS
IBM PC, XTand AT® -
DEC Rainbow®
Tandy 2000@
HP 150®
NEC APCe®
Burroughs ET2000®
Fortune Systems®

BASED ON THIS SCHEDULE

Graphwriter

e e | THE ART OF PERSUASION.’

WASH DC | = ~ Circle 169 on inquiry card.

PARIS

NEW YORK| (sneAx prEVIEW) I restvae J

:
Py — - Graphic Communications Inc.
I - Waltham, Massachusetts 02254
wilt, Sal 617-890-8778
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A'SK BYTE

Conducted by Steve Ciarcia

INTERFACING

Dear Steve,

I built your September 1981 speech-syn-
thesizer project for my 6800-based self-
built computer, but I can't get it to work
properly. The problem is, of course, inter-
facing. _ =

I connected the A/R line to IRQ, the STB
line to R/W. and the ENABLE line to
BOARD SELECT. On power-up, the board
lets out a single phoneme and holds it. I
ran my program, and the board fell silent
with the computer waiting for a return
from interrupt. Where have | gone wrong?

Let me fill in some details. I am using

connected to a parallel /O port located
at 7000 hexadecimal. | know that the
LM386 audio amp works and that data
can be fed to the SC-01 chip. The follow-
ing story illustrates that.

When 1 first wired the board, I con-
nected ENABLE to GND, A/R to IRQ. and
STB to R/W. Powering up and typing on
the keyboard without running my program
produced a variety of sounds. Running the
program silenced the board.

I thought maybe it was the STB, A/R. or
ENABLE line, so | rewired it so that I could
try all possible combinations (for exam-
ple, R/'W to STB and STB) but with no
success. With the board wired as I men-
tioned at the start of my letter, [ get only

The driver program is simple. I load
some text at 8000 hexadecimal. The pro-
gram sets up that funny-looking ricochet
reset, loads the first data byte and sends
it to 7000 hexadecimal, and then waits
forever with the computer silent. Running
the program ends the “WAAA..." (sounds
rather Zen, doesn't it?).

GARY ODOM
Tokyo, Japan

Your method of interfacing the Sweet
Talker to your 6800 computer has several
problems. Let's first consider the
hardware.

The SC-0I chip is a ‘slow" device. The
data lines must be held stable for at least

the 74121 pulse extender. The board is a "WAAA.." at power-up. (continued)
{
Listing I: A driver for the speech synthesizer.
1 NAM SPEECH
2 * UNTESTED TEXT-TO-SPEECH DRIVER
3 %
4 9000 ORG $9000
5 8000 TEXT EQU $8000 TEXT STARTS HERE
6 F000 SPEAK EQU $F000 PIA PORT
7 €000 MDOS EQU $C000
8
9 9000 7F  FO 01 START CLR SPEAK+ 1
10 9003 86  FF LDA A H#OFF
11 9005 B7 FO 00 STA A SPEAK ALL PIA BITS OUTPUT
12 9008 86  2E LDA A #$2E
13 900A B7 FO  Of STA A SPEAK + 1 CA1 + EDGE, AUTO STROBE
14 900D 86  3F LDA A #33F STOP SC-01
15 900F B7 FO 00 STA A SPEAK
16 9012 CE 80 00 LDX H#TEXT
17 9015 70 FO O NEXT TST SPEAK + 1 BUSY?
18 9018 2A  FB BPL NEXT
19 901A A6 00 LDA A 0, X
20 901C 08 INX POINT TO NEXT BYTE
21 901D B7 FO 00 STA A SPEAK
22 9020 B6 FO 00 LDA A SPEAK CLEAR PIA FLAG
23 9023 81 3F CMP A #$3F
24 9025 26  EE BNE NEXT END OF STRING?
25 9027 7ECO 00 JMP MDOS
26
27 8000 ORG TEXT
28 8000 54 FCC TEST STRING GOES HERE'
29 8015 3F FCB $3F
30
31 END START
NO ERROR(S) DETECTED
LAST ASSEMBLED ADDRESS: 8015
TRANSFER ADDRESS: 9000
SYMBOL TABLE:
MDOS €000 NEXT 9015 SPEAK FO0O0 START 9000 TEXT 8000
— -
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A BUREAUCRAT’S
GUIDE TO WORD PROCESSING

Now, if it were you or I and we
wanted a word processing program
for our IBM-type PC, wed probably
stop off at our local computer
store and simply diddle with a few.

You and I, however, are not
the U.S. Department of Agriculture.

(Nor any of its permutations
of subsystems like the Economic
Research Service, National Re-
sources Economics Division, Data
Services Center, etc, etc)

So when the USDA told
ERS to tell NRED and DSC to look
into a truckload of w.p. programs
for all their PCs, the last thing they
wanted was simple diddling. Their
dedicated Wangs and Lexitrons
were far too few to handle their

THESE ARE THE PACKAGES
THE COMMITTEE EVALUATED:

“igosmin
HEN

Professional
1 Word Processor

PR —

LEADING EDGE SOFTWARE DIVISION. 21 Hi
Hi

Circle 225 on inquiry card.

needs, their IBM® PCs weren't
compatible with them anyway, and
nobody really, quantifiably, knew
from word processing with a per-
sonal computer.

Definitely not a diddling-mode
condition.

Asthey put it in The Exchange,
an intemally distributed publication
of the Department of Agriculture:
‘A needs assessment showed that,
in the long-term, aword processing
system is needed that can increase
word processing capability and
also be compatible with ERS' Long
Range Information Management
goals’

Well. “Needs assessment” led
swiftly to “procurement action,”
which galloped intc an “objective
review” of the eight top-rated PC
programs on the market (as com-
piled by The Ratings Book pub-
lished by Software Digest), along
with Wordstar® and Display Write 2,
because they had some around.

Thus armed with the names,
the final evaluators (a team of secre-
taries fromNRED who would be the
primary users of the PC software)
became armed with each of the
programs, along with checklists to
record such things as ease of use,
advanced features, and similarity to
their existing dedicated equipment.

The first to be eliminated from
the prospect list were Office Writer™

THESE WERE THE FINALISTS:

iﬁrufessinnal

| Word Processor

LEADING EDGE PRODUCTS. INC.
ELP HOTLINE 800-523-HELP

IBM is aregistered trademark of International Business Machines.

and Samna since theyre copy-
protected and couldn't be trans-
ferred to hard disks.

Next, IBM's Display Write 2:
because it's “‘not compatible with
other software used in ERS (like
Lotus 1-2-3™ dBASE II® etc)’ and
it’'s “full of confusing menu options
and cryptic error messages. Au
revoir IBM.

Then, three more, for a variety
of reasons.

Which left the following:

Volkswriter® Deluxe™

MultiMate™

Leading Edge™

Volkswriter Deluxe? “Too
complicated and confusing’ Not
‘easy to leam or use’

MultiMate? Not bad. It actually
tied the winner in a few categories.

The winner being the one that
won 82% of the votes in the Ease
of Use/Ease of Leaming categories.
The one about which they said,
“The ability to store deletedtextand
automatic document backup fea-
tures were both highly desirable’
The one they thought they'd quickly
“be able to use . . . for their day-to-
day word processing tasks!

The whole process took some
three months of work by people
in DSC to support the NRED in
its work with the ERS and DSC
to make the world a better place
for the USDA.

But the results were well
worth the wait. Because at last
they've solved their word-
processing problems . . .

“With Leading Edge!” &ome oe:-

THIS WAS THE WINNER:
LEADING EDGE™
LEADING EDGE WORD PROCESSING

LLaping FOZE
s 1ps)

£

IGHLAND CIRCLE. NEEDHAM, MA 02194, TEL. 800-343-3436. (617) 449-4655
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Let us earn your trust as we
have that of others, such as:
Goodyear ® General Motors ® US Navy e Beli Labs
Conrail ® Texas A&M University ® General Electric
General Dynamics.

SOFTWARE

12 t B
\
D chips

1

ERBATIM DATA LIFE DISKETTE SALE
100-Uj

'OUR PRICE COMMITMENT |

MidWest will try in good faith to beat |
any nationally advertised price. i
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450 nanoseconds before the rising edge
of the strobe. From the notes on your
schematic and the lack of any port ini-
tialization in your software, | assume that
you connected the data lines directly to
the 1/O bus lines. These lines are stable
for only about 500 nanoseconds, which
is too close to the minimum SC-01 setup
time.

The ENABLE line, which you connected
to BOARD SELECT, is used only to
enable the 74L.5244 buffer. The SC-0I is
enabled any time STB is active. In your
case, this occurs on any processor write
instruction.

The A/R line is active as long as the
SC-01 is busy. With A/R connected
directly to the TRQ line. a long string of
interrupts will be generated for every
phoneme.

All the hardware problems can be
solved by connecting the Sweet Talker to
a parallel port, such as on a 682]
Peripheral Interface Adapter (PIA) chip.
The port will hold the data stable, tog-
gle the STB line, enable only the BOARD
SELECT, and condition the A/R line for
interrupts.

Your method of ricochet interrupts will
not work in this situation. An interrupt
service routine must disable the device
that holds the TRQ line low. This is not
possible with the A/R line connected to
TRQ. As soon as the RTI instruction pulls
the condition code register from the
stack, the processor will interrupt again
(actually, it completes one instruction).
Since the SC-0I holds A/R low for several
milliseconds, your program will be inter-
rupted thousands of times.

If the SC-0I is buffered by a PIA, you
can dlear the IRQ line by reading the data
register of the PIA. This will allow your
RT] to return to the main program with-
out another interrupt.

There is little need to use interrupts for
the Sweet Talker. A simple test of the PIA
status, followed by a branch back, if
positive, is all the handshaking that is re-
quired. The printer driver in listing |
could be adapted for your use.—Steve

BUFFERS

Dear Steve,

Like many other neophyte microcom-
puter users, | started out with a Sinclair
before investing major dollars in
something 1 might not like The bug bit,
and I'm madly computing away with a
Kaypro 2 while my little old Sinclair sits

in a box in the closet. Since I'm using a
very slow Silver Reed 550 printer, | find
myself in need of either a printer buffer
or another eight hours a day. It seems to
me that a genius like yourself could come
up with a simple way to convert that
Sinclair with its 16K-byte memory pack
into a cheap printer buffer. If nothing else,
maybe you could put someone on to the
idea. | imagine the solution will require a
reprogrammed ROM at the very least.
I'm interested in obtaining a buffer as
quickly and cheaply as possible. If some-
one makes a couple of million dollars from
this brilliant idea, please give them my
name and address and ask them to send
me a kit.
JoHN C. CONNELL JR.
FPO Miami, FL

It is possible to convert your Sinclair
to a printer buffer, but it would not be
too economical or convenient. An add-
on board to create an I/O port would be
required, and some software, preferably
in the form of a ROM, would be needed
to control it. Since this add-on board
would get quite elaborate, it would be a
simple matter to add a dedicated micro-
processor chip, so why use the Sinclair?

A better choice would be to use one
of the commercial printer buffers.—Steve

ELECTRICAL SOFTWARE

Dear Steve,

| am a freelance electrical estimator. I've
recently purchased a Columbia VP com-
puter and an Okidata 92 printer and would
like to use them to prepare estimates for
electrical work. As yet, | have not found
any software for electrical estimating. Do

you know of any?
GEORGE D. MURRAY SR.
Baltimore, MD

A look through the January 1984 issue
of LIST revealed the following programs
for electrical estimating:

‘Electrical Computation by
Electrol Electric Corporation
POB 157

Townsend, MA 01474

(617) 597-2708

Electrical Comp-U-Tation by
Designs IV
405 Main St., Suite 201
Worcester, MA 01608
(617) 755-1183
(continued)



Hard Disk, Soft §

The Complete Hard Disk Solutions

For Desktop & Portable PC's 10 Megabytes $794, Or 20 M 7

We have the whole package you need
to add a hard disk to your IBM PC or
compatible. Our half-height 10 and 20
megabyte drives have the lowest
current draw in the industry. Unlike
most aftermarket hard disks ours can
“boot” direct from the hard disk. No
software patches, or drivers to install
just a copy of IBM PC DOS 2.0 or 2.1.

1dirfully Easy with the popular
ldir menu driven “visual shell”
software. It replaces complicated DOS
commands with menus that allow you
to just point at what you want to do.
Help files explain DOS commands and
give you on-line advice when you
need it. 1dir takes the wonder out of
the tree structured subdirectories so
useful in organizing a hard disk.

Hard Problems like excessive
current draw and heat have until now
been unsolved problems with
aftermarket hard disks. Most drives
draw lots of power. If your PC has
many expansion boards in it, power to
run a hard disk is probably not
available. Hard disks have also been
easily damaged by vibration and
movement. And of course the problem
any non-IBM product must face,
compatibility with the IBM PC. We
have tackled all these problems and
come up with the best solutions
available at any price.

Cool & In Control with half-height
drives so efficient they draw the same
amount of power as a floppy disk
drive. This means a minimum of heat
inside your PC with more power avail-
able for expansion boards. The
controller uses LSI

technology to provide

fewer components,

drawing less power, and
giving significantly im

proved performance over

the IBM XT.

1dir Directory System Included

The Portable Plus is 10 or 20
megabytes to go. In fact, the drives
we use have been selected by several
computer makers for use in their
portable computers. Their plated
recording media helps withstand
vibration. and allows the drive to be
used at any angle.

* Disk Usage ¢
1 Ridden £1len
taee fllen
HISIBY dyten et
121033 Mytea

swod
10535 Mytes tata]
» easry Usage ¢4
IS dyten feft
asn wiet
478 dytow total

Total Compatibility is a necessity.
Our hard disks have the ability to boot
directly from the hard disk. Check
around, very few aftermarket systems
can. In fact, all you need is a copy of
DOS 2.0 or 2.1 and you are ready to
go. no software drivers to install, or
DEBUG patches to apply.

Why Buy From Us? It's simple
really. Better value, and no hassles.
You see. the price advertised is the
whole price. No extra for freight,
credit cards, COD fees, or insurance.
Perhaps the best part is if you have a
question you deal direct with Qubie’.
We have the knowledge and ability to

Circle 322 on inquiry card.

help you quickly. And, if you di
a hardware problem during th
warranty period it is fixed or repls
within 48 hours!

No Risk. Don't be airaid to save
manual is written so even the n«
can successfully install his own
system. And remember, if for any
reason you are not happy within 30
days of purchase you may return it fo
a fullrefund, and we'll pay the freight
back! Get our competition to make the
same offer. and find out which system
is best. We know which one you

will choose.

System Requirements: Any IBM PC
with 64k RAM and PC DOS 2.0 or
later. Compatible owners call for
application information.

PCI10: Includes 10 Megabyte drive,
controller. cables, installation
instructions, ldir software,

and 1 year warranty. $794.

PC20: Same as above with
20 Megabyte drive. $1288.

Options: Auxiliary power supply, for
those with computers already full of
power hungry expansion boards. : )
#PCPWR $88. £28
Half-height bezel (specify computer), :
#HHBZL $15.

DEALER AND QUANTITY PURCHASE
INQUIRIES INVITED

Order Today, Shipped Tomorrow!

Price includes UPS surface freight
and insurance. Add $12 for two day
air service. For fastest delivery send
certified check or credit card. Per-
sonal checks take 18 days to clear.
Calif. residents add 6% sales tax.
Corporations and Institutions call for
purchase order details.

(800) 821-4479
Toll Free Outside California

(805) 987-9741
Inside California [

QUBIE' =

[—
=2
4809 Calle Alto
Camarillo, CA 93010

Tempo House, 15 Falcon Road,
London SW11, United Kingdom

9/62 Blackshaw, Mortdale
2223 N.S.W., Australia




AZTEC CERK-C
AL LSV GOOCINTY

commercial software development system

\
¢ Full Version 7 ‘C’ Compiler ® Fast and Compact
Code ¢ Linker (overlay) ® Resource Editor® No
Royalties ® Source Editor ® Compatible with AZTEC
‘C’ for PC DOS, CP/M-86, CP/M-80, APPLE //, TRS-
80, COMMODORE 64 ® 68000 Macro Assembler ®
Extensive Run Time Stipport ® Utilities ® Shell Envi-
ronment ® Requires 128K MACINTOSH ® Compati-
blewith LISA MACWORKS a INT

" Full access to MACINTOSH

€ VB

LISA, PC DOS, MS DOS,
CP/M-80, APPLE //, VAX,

TO ORDER OR FOR INFORMATION
CALL OR WRITE:

MANX SOFTWARE SYSTEMS

Box 55

Shrewsbury, NJ 07701

TX 4995812

NJ RESIDENTS ADD 6% SALES TAX

.

CALL:
800-221-0440
201-780-4004 (NJ)

TRS-80 IS A TRADEMARK OF TANDY CORP, MACINTOSH IS A TRADEMARK OF APPLE,
CP/M-86 & CP ' M-80 ARE TRADEMARKS OF DIGITAL RESEARCH. PC DOS IS A TRADEMARK OF IBM
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Unfortunately, these programs operate
under the CP/M operating system and are
not directly compatible with your system.
Write these vendors to see if a version
is available for your computer—Steve

SPEECH SYNTHESIS

2000000000000 000000000000 0000000 RIOIOTS

Dear Steve,

In your March 1984 Circuit Cellar arti-
cle, "Build a Third-Generation Phonetic
Speech Synthesizer” you mentioned a
report by the Naval Research Laboratory.
Its title was “"Automatic Translation of
English Text to Phonetics by Means of Let-
ter to Sound Rules”” Where can | get a
copy of this report?

MARK FORTIN
Boston, MA

Copies of this report may be obtained
from the National Technical Information
Service. The order number is AD-
A021929, and the prepaid price is SI3.
Contact Sales Department, National
Technical Information Service, 5285 Port
Royal Rd., Springfield, VA 22161. Orders
are usually filled in two to four
weeks.—Steve

THE 68000 CHIP

Dear Steve,

I am a junior in high school who is very
interested in computers. (I plan to make
a career of it)

| have read articles about the new
MC68000 from Motorola. With high-end
micros being introduced that use this chip,
I am convinced that it will be one of the
forerunners in the new wave of 16-bit
machines.

I am interested in building a system
using the 68000. but | have heard of only
two available: the MC68000 Educational
Computer Board from Motorola and the
VU68K single-board computer kit. The
one from Motorola seems to be a more
complete system.

Could you please tell me about any
other evaluation boards or computer kits
that use the 68000 and what you think of
them? | would greatly appreciate it. (Also,
could a 68000-based system be con-
figured to use the S-100 bus?)

DAVID FOGLESONG
Kasilof, AK

The 68000 should be an important
microprocessor chip for a number of
(continued)




C COMPILERS FOR
PC DOS MS DOS CP/M-86 CP/M-80 APPLE /I, lle, lic
COMMODORE 64 RADIO SHACK and MACINTOSH

AZTEC C86
Optimized “C” compiler for PC DOS, MS DOS & CP/M-86
PC DOS, UNIX I/0, math, screen, graphics libraries
8086 assembler, linker & librarian, overlays
/PRO—library source, debug, ROM, MASM & RMAC, 8087, large model

AZTECC I

NEW C COMPILERS

=

AZTEC C68Kfor MACINTOSH
VAX cross compilers

Optimized “C" compiler for CP/M, TRSDOS & LDOS
assembler, linker & librarian, overlays, utilities

UNIX I/0O, math & compact libraries
/PRO—library source, ROM, M80 & RMAC

AZTEC C65

“C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64

VED editor, SHELL, UNIX & math libraries
/PRO—library source, ROM, overlays

C TOOLS & AIDS
Z editor (like Vi), C TUTOR compiler, PHACT database,
C GRAFX, UNI-TOOLS |, QUICK C, BABY BLUE for PC
to CP/M cross, QUADLINK for PC to APPLE cross

CROSS COMPILERS
Compile & link on HOST —test on TARGET machine
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK,
COMMODORE 64, otherhosts and targets available

PRICES

AZTEC C86 C COMPILER AZTEC C Il C COMPILER AZTEC C CROSS COMPILERS TARGETS
PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 PC DOS
CP/M-86 249 Cll/PRO 349 PC DOS HOST 750 CP/M-86
BOTH 399 /PRO UPGRADE 150 CP/M-86 HOST 750 CP/M-80
C86/PRO 499 TRS 80 MODEL 3 149 CP/M-80 HOST 750 APPLE
/PRO UPGRADE 250 TRS 80 MODEL 4 199 APPLE HOST 750 RADIO SHACK
Z (VI EDITOR) 125 TRS 80 PRO (3 & 4) 299 VAX HOST CALL COMMODORE 64
C TUTOR COMPILER 99 MACINTOSH CALL MACINTOSH
PHACT DATABASE 299 AZTEC C65 C COMPILER
C GRAFX 99 APPLE DOS 3.3 199
SUPERDRAW 299 PRODOS CALL
UNI-TOOLS | 99 E EDITOR 99
QUICK C 125 TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.

APPLE DOS MACINTOSHis a trademark of APPLE.

MANX SOFTWARE SYSTEMS
Box 55
Shrewsbury, NJ 07701
TELEX: 4995812

TO ORDER OR FOR INFOHMAﬂON:‘
CALL: 800-221-0440 (outside NJ)
201-780-4004 (NJ)

Australia: Blue Sky Industries — 2A Blakesley St. — Chatswood NSW 2067 — Australia 61-2419-5579
England: TAMSYS LTD — Pilgrim House — 2-6 William St. —Windsor, Berkshire SL4 1B A— England — Telephone Windsor 56747

Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20
UNIX s atrademark of Bell Labs. CP/M, CP/M-80 and CP/M-86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT.
N.J. residents add 6% sales tax.
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Achieve laboratory automa-
tion at low cost—connect a
DAISI™ (Data Acquisition and In-
strument Systems Interface) to
your Apple® I/ or Ile Compuiter.

DAISI peripheral devices...

= |[nterface with Apple // and
Apple /lle Computers and their
lookalikes

= Work with all popular language
systems

m Come with cable, instructional
diskette and comprehensive
manual

DAISI and Apple work together as
a single system to measure,
monitor, time, analyze, control and
record a wide variety of research
and testing functions.

DAISI peripherals plug easily into
any Apple expansion slot, ready
to be used in chromatography,
environmental data collection,
evoked response, gas analysis,
spectroscopy, signal processing,
solar heating, mechanical mea-
surement, structural testing, and
many more functional applications.

The Al13 analog-to-digital con-
verter reads instruments and sen-
sors and has its own external unit
for easy cable access.

DISCOVER NEW
HORIZONS IN

LASURLTOHY
AUTOLLAD,]

AND KEEP YOUR COSTS DOWN TO EARTH

Here’s a rundown on the
DAISI Peripherals:

Al13 12-Bit Analog

Input Interface

= 16 input channels

= 20 microseconds conversion time

DI09 Digital Interface

with Timers

m timing and interrupt capability

m direct connection to BCD digits,
switches, relays

AO03 8-Bit Analog

Output Interface $195-$437
= up to 8 independent channels

= range and offset adjustable

Al02 8-Bit Analog .

Input Interface...... e T ;

= 16 input channels

m 70 microseconds conversion time

Plus the SC14 system for front-
end signal conditioning and
amplification, the UI16 isolation
system for AC or DC power input
or output, and more . . .

(Designed and manufactured in the USA)
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AND NOW . . . AMPRIS™

An easy add-on to Applesoft®

BASIC.

With AMPRIS you can:

= Read and store analog and
digital inputs

= Send out analog and digital
outputs '

= Set, read and control the DIO9
counters

m Set, read and control the DI0O9
shift registers

= Make full use of the DIO9 inter-
rupt capability

Using AMPRIS is as easy as in-
serting an ampersand (&) com-
mand where you would normally
insert an Applesoft command. For
more information about the com-
plete line of DAISI peripheral
devices and the full spectrum of
their applications, write or phone:

Interactive Structures, Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004

Telephone: (215) 667-1713
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years to come. It is now being used in
several computers, including the Apple
Lisa and Macintosh and the Radio Shack
TRS-80 Model 16 (optionally on the
Model 12). Others currently available in-
clude the Sage I, Hewlett-Packard HP 16,
the Fortune 32:16, and the Wicat System
150. You can find addresses to obtain in-
formation on these in ads in BYTE and
other magazines.

Interfacing the 68000 to the S-100 bus
presents no special problems, except for
the money involved. The easiest way to
do this is probably to buy one of the
68000 S-100 boards made by CompuPro
or Dual Systems Corp.

A 68000 training system is also avail-
able, the Micro 68000ECB Microcom-
puter Trainer from Computer System As-
sociates Inc., 7562 Trade St., San Diego,
CA 92129.  haven't seen this product, so
| can’'t comment on it, except that the
data given in the ad looks like it has fea-
tures to enable you to learn to use the
68000 and to expand the system into a
usable computer.—Steve m

Between Circuit Cellar Feedback, personal ques-
tions, and Ask BYTE, | receive hundreds of letters
each month. As you might have noticed, at the end
of Ask BYTE [ have listed my own paid staff. We
answer many more letters than you see published,
and it often takes a lot of research.

If you would like to share the knowledge you have
on microcomputer hardware with other BYTE
readers, joining the Circuit Cellar/Ask BYTE staff
would give you the opportunity. We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.

If you're interested, let us hear from you. Send
a short letter describing your areas of interest and
qualifications to Steve Ciarcia, POB 582, Glaston-
bury, CT 06033.

IN ASK BYTE. Steve Ciarcia answers questions
on any area of microcomputing. The most rep-
resentative questions received each month will be
answered and published. Do you have a nag-
ging problem? Send your inquiry to
Ask BYTE
clo Steve Ciarcia
POB 582
Glastonbury. CT 06033
Due to the high volume of inquiries, personal
replies cannot be given. All letters and photo-
graphs 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 Bill Curlew. Larry
Bregoli. Dick Sawyer, and Jeannette Dojan.

©00000000000000 0000000000000 0000000000000
009 00000000000000000000000000000000000000



NEW PRODUCT NEWS
FROM TELETEK

Systemaster |1. Responding to
market demand for speed and in-
creased versatility, Teletek is proud
to announce the availability of the
next generation in 8-bit technology
— the new Systemaster II! The
Systemaster Il will offer two CPU
options, either a Z80B running

at 6 MHz or a Z80H running at

8 MHz, 128K of parity checked
RAM, two RS232 serial ports with
on-board drivers (no paddle
boards required), two parallel
ports, or optional SCSI or IEEE-488
port. The WD floppy disk control-
ler will simultaneously handle

8" and 54" drives. A Zilog Z-80
DMA controller will provide in-
stant communications over the bus
between master
and slave. Add
to the DMA
capability a true
dedicated inter-
rupt controller
for both on-
board and
bus functions,
and the re-
sult is un-
precedented
performance.
Systemaster Il will run under
CP/M 3.0 or TurboDOS 1.3, and
fully utilize the bank switching
features of these operating systems.

TELETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600

Telex #4991834
Answer back — Teletek
Circle 367 on inquiry card.
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SBC 86/87. As the name indi-
cates, Teletek’s new 16-bit slave
board has an Intel 8086 CPU with
an 8087 math co-processor op-
tion. This new board will provide
either 128K or 512K of parity
checked RAM. Two serial ports
are provided with individually
programmable baud rates. One
Centronics-compatible parallel
port is provided. When teamed up
with Systemaster Il under TurboDOS
1.3, this 5MHz or 8MHz multi-
user, multi-processing, combina-
tion cannot be beat in speed or
feature flexibility!

In Europe:
Kode Limited
Station Road
Calne, Wiltshire
SN11 OJR England
tel: 0249-813771
telex: 449335

In Canada:

MAE Microsystems y
8255 Mountain Sights,Ste.150 &
Montreal, Quebec
H4P1W1 Canada
tel: 514-341-1210

Teletek Z-150 MB. Teletek is
the first to offer a RAM expansion
board designed specifically for the
Z-150/Z-160 from Zenith. The
Teletek Z-150 MB is expandable
from 64K to 384K. Bring your
Z-150 up to its full potential by
adding 320K of parity checked
RAM (or your IBM PC, Columbia,
Compagq, Corona, Eagle, or Seequa
to their full potential). The Teletek
Z-150 MB optionally provides

a game port for use when your
portable goes home or a clock/
calendar with battery backup!

Evaluate the Systemaster Il, SBC

86/87 or Teletek Z-150 MB for

30 days under Teletek’s Eval-

uation Program. A
money-back guarantee
is provided if not com-

pletely satisfied! All

¥ Teletek products carry

By a 3-year warranty.

(Specrflcatlons subject to

change without
notice.)

Name

&5
I'm rnterested &
in rgformatron

O Evaluation Program
: E] Teletek's S- 100 Board Line

Company

p Address




Great Ideas

look even better
on a Princeton monitor

Your Great Ideas deserve the best image you can give them. But,
just as a music system'’s performance depends on the speakers, your
computer system is limited by the quality of your monitor.

Monitor performance can be measured. That's something you
should know about.

In other words, your Great Ideas should be seen, not blurred.

Friends, Romans,
countrymen,

nd me your eyes.

\W. Shakespeare composing Great Ideas on a Princeton Monitor
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Things you should know about monitors

Resolution The quality of
a color monitor’s image is
directly related to its resolution.
The greater the number of dots
available within a given area for
displaying an image the greater
the resolution.

The PRINCETON SR-12
monitor features an extra-
ordinary 640x480 (non-inter-
laced| resolution. The result is
an extremely high quality, flick-
erless image with text that ap-
proaches monochrome quality.
When used in conjunction with
the PRINCETON Scan-Doubler
card, the SR-12 runs from a
standard IBM or equivalent color
card, maintaining complete com-
patibility with all IBM software.

Dot pitch The image on an
RGB color monitor is made up of
a series of tiny dots. Dot pitch
measures the distance between
those dots. Anything finer than
.38mm is considered high
resolution.

‘ The PRINCETON HX-12
RGB color monitor, with a dot
pitch of .31mm, offers the finest
resolution in its class. The HX-12
delivers 16 crisp, sharp colors
including clean whites without
color bleed—a not-so-easy
accomplishment in an RGB
monitor.

Price All Princeton monitors
set the price/performance stand-
ard in their class. The SR-12
at $799 compares favorably
with monitors costing hundreds
more. The HX-12 is in a class by
itself at $695.

@ The PRINCETON MAX-12,
with easy-on-the-eyes amber
phosphor, sets the standard for
monochrome monitors at $249.
The MAX-12’'s dynamic focusing
circuitry ensures sharpness not
only in the center but also in
the edges and corners. And it
runs off the IBM PC mono-
card—no special card is
required.

All three monitors feature a non-glare screen and an IBM
compatible cable. A PCjr adapter cable is also available for the HX-12.
And to see your Great Ideas from the best possible angle, you can put
your Princeton monitor on the Princeton Undergraduate Tilt and
Swivel Base for only $39.95. Or, while supplies last, get the
Undergraduate FREE with the purchase of a MAX-12 monitor.

Image The ultimate test of any monitor is how the image looks
to your own eyes. Compare the Princeton monitors side-by-side with
the competition at Computerland, Entre or your local independent

dealer.

Do it soon. You and your Great Ideas deserve the best.

Circle 310 on inquiry card.

For more information call
toll-free:
800-221-1490 Ext. 804

PRINCETON

GRAPHIC SYSTEMS

Al INTELLIGENT BYSTEMS COMPANY

170 Wall Street
Princeton NJ 08540
TLX 821402 PGS Prin

Technologically tuned for excellence
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Paint a
Picture

IMSI Presents PC Paintbrush'

With PC Paintbrush, you'll now be
able to do things that MacPaint users
can only dream about.

Because, unlike them, you'll be work-
ing with a palette of up to 16 vibrant
colors, depending on your color card.,

And, as you'll notice, you'll also have
drawing tools, pull-down menus, and
arange of brushwidths and shapes.
Plus your choice of mouse or joystick.

In addition to freeform drawing, you'll
be able to draw precise triangles,
rectangles, boxes, circles and ellipses.

You'll be able to cut, paste, and move
things around. Even enhance graphs,
text, and images from other pro-
grams like Lotus 1-2-3, Wordstar,
and SuperCalc 3.

But don't stop with painting.

PC Paintbrush also gives you an
electronic type shop to work with.
Severalfonts, from Olde English to
Computer.Eachin seven styles
(boldface, italics, underline, etc.) and
seven sizes (from 9-point body copy
to 72-point headlines).

All of which makes it great for
designing everything fromfliers and
report covers to greeting cards and
birthday banners. (For a wall-sized
work of art, just print sideways.)

The possibilities are endless. But the
bestwayto seeforyourself is to see
for yourself. Get a demonstration at
your nearest computer store.

Then, draw your own conclusions.

Circle 390 on inquiry card.

SOFTWARE PUBUISHENS

INTERNATIONAL MICROCOMPUTER SOFTWARE, INC.
633 Fifth Avenue * San Ratael, CA 94901 - 415/454-7101

RUNS ON:

MICE:

JOYSTICKS:
COLOR
CARDS:
MONITOR:

OUTPUT:

IBM PCicompatibles,
192K RAM, 1 drive,
DOS 2.0 and up.
IBM PCjr., 256K
RAM, 1 drive, DOS
2.0 and up.

Summagraphics,
Mouse Systems,
Microsoft.

Any IBM compatible.

Amdek, Hercules,
IBM, PCjr., Quadram,
Scion, Tecmar.

Color or black
and white.

Printers: IBM/Epson
graphics, Epson
FX-80 and 100,

MX 80 and 100, IDS
Non-Color, IDS Prism
Color, NEC 8023,
C-ltoh 8510, Okidata
8Xor9X series, Radio
Shack CGP-220,
Quadram Quadijet,
Transtar Color,
PrintaColor TC1040,
Diablo C150, Xerox
1770, Tektronix 4695.
Plotter: HP 7475A.

PCPaintbrush is a registered trademark of ZSOFT CORP.




CLUBS & NEWSLETTERS

@® NEW HORIZONS FOR TS
USERS—T-S Horizons is a
monthly newsletter for
owners of Timex Sinclair
computers. It provides pro-
grams, hardware projects,
new-product news, product
reviews, programming
tutorials, and more. An an-
nual subscription (12 issues)
is $12, $18 in Canada, and
$24 overseas. Write to T-S
Horizons, 2002 Summit St.,
Portsmouth, OH 45662,

® FEEDBACK PRINTED
BIMONTHLY—Entek, an
engineering software and
consulting firm, produces a
bimonthly publication called
Enounce to keep its cus-
tomers informed. Enounce
covers news briefs, software
updates, new-product infor-
mation, and product pre-
views. It highlights products
and applications, introduces
Entek staff members, and
prints reader feedback. For
information, contact Vicki
Forbes, Entek Scientific
Corp., Suite 316, 4480 Lake
Forest Dr., Cincinnati, OH
45242, (513) 563-7500.

® CALIFORNIA DREAMING
Anyone interested in the
Glendale/LaCrescenta Users
Group for CP/M and Epson
QX-10 owners can write to
G.]. Jamriska, 2960 Hawk-
ridge Dr. LaCrescenta, CA
91214.

® QUINCY USERS MEET
The Great River Microcom-
puter Users Group (GRMUG)
meets at 7 p.m. on the first
Sunday of the month at the
Quincy Computer Center in
Quincy, lllinois, to discuss
computers. Special-interest
groups exist for games, ap-
plications, and utilities. A
newsletter is produced

periodically, and the club
collects the $12 annual dues
only as they are needed.
For details, contact L.
Moeller, GRMUG, 1226
Daniel Court, Quincy, IL
62301, (217) 223-5891.

® THE VALUE OF EPSON
Valnews, “valuable news” for
Epson computer users, is a
nonprofit monthly publica-
tion produced by the Epson
Users of San Francisco
(EUSF). It previews products
and provides in-depth user
notes and tutorials. EUSF,
also nonprofit, meets at 7
p.m. on the first Thursday of
every month in the Fort
Mason Center, Room C-205,
San Francisco. A subscrip-
tion (12 issues) is included
in the $15 annual member-
ship fee. EUSF is an official
Epson America User Group.
For further details, contact
Valnews, Suite 271, 904 Irving
St., San Francisco, CA
94122.

® MANY PROS IN NY
Members of the MicroPro
Users Group of New York
(MUGNY) share information
about a variety of MicroPro
products. The largest possi-
ble participation is en-
couraged. For details, con-
tact Jeffry Luria, MUGNY,
140 Riverside Dr., New York,
NY 10024, (212) 724-5630.

® ASTRONOMICAL
DISCOUNTS—People in-
terested in computers,

astronomy, and science fic-
tion are welcome to com-
municate with others having
similar interests. The Plu-
tonian Society receives dis-
counts on astronomical
materials. Contact Kazys
Varnelis 111, POB 21, Stock-
bridge, MA 01262.

® QUARTERLY QUESTIONS
The Columbia User's Newsletter,
an interactive communica-
tions forum produced
quarterly by Sierra Digital
Research, is designed to
keep owners and users of
Columbia Data Products’
MPC/VP series of personal
computers informed of the
latest news. Comments and
questions from subscribers
are solicited; answers are
printed along with new-prod-
uct announcements from
CDP, system operating infor-
mation, and short utility pro-
grams. Subscription rates
are $5 within the US. and
$10 abroad. For information,
contact Sierra Digital
Research Inc., POB 50089,
Reno. NV 89513, (702)
323-3856.

® A DRILL FOR DENTISTS
Focus on Dental Computers is a
monthly newsletter that
features evaluations on at
least two software packages
a month. It provides timely
information to assist dentists
in selecting and optimizing
computer systems. Inter-
views with leaders in the
computer field are included.

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing community. Emphasis is given to elec-
tronic bulletin-board services, club-sponsored classes, community-help projects,
field trips. and other activities outside of routine meetings. Of course, we will
continue to list new clubs, their addresses and contact persons, and other in-
formation of interest. To list events on schedule, we must receive your infor-
mation at least four months in advance. Send information to BYTE, Clubs
& Newsletters, POB 372, Hancock, NH 03449,

Other professionals who
may also be interested in
the contents of this newslet-
ter include financial manage-
ment specialists, physicians,
and computer aficionados.
Subscriptions are $95 a year
for 12 issues. Contact
Snyder Felmeister & Co., 383
North Kings Highway, Cherry
Hill. NJ 08034.

® ADAM OWNERS CLUB
AND NEWS—Owners of
Coleco’s Adam computer
can benefit from the news-
letter that is produced once
or twice a season to keep
you up-to-date on the latest
news about the Adam.
Adam's Apple, the sponsor-
ing club, provides programs,
tips to improve program-
ming, and other highlights
on the computer. Address
all correspondence to
Adam’s Apple, 4835 Edsal
Rd. Cleveland. OH 44124.

® JOURNAL FOR
GENEALOGISTS—Miicro-
ROQTS is a bimonthly
newsletter for all levels of
computerists who are inter-
ested in genealogy. It con-
tains articles on starting a
search for your family roots,
reviews of genealogical soft-
ware and books, activities of
user groups, techniques on
archival research, a query
column, and a calendar of
related events. A subscrip-
tion is $24.95 a year. Con-
tact Micro-ROOTS, Suite 32,
14208 Weeping Willow Dr.,
Wheaton, MD 20906.

® IBM NEWS OF TORONTO
The Personal Computer Club
of Toronto is a nonprofit
corporation for business-
people, teachers, students,
professionals, hobbyists, and
(continued)
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LMC'’s 32-bit MegaMicro provides mainframe

or super-minicomputer performance at prices com-
petitive with today’s far less powerful 8- and 16-bit
microcomputers. This is made possible by use of
the next generation of logic chips—the National
Semiconductor 16000-series. LMC MegaMicros
incorporate: the NS16032 central processing unit
which hastrue 32-bit internal logic and internal data
path configured on the IEEE 796 multibus;
demand-paged virtual memory implemented in
hardware; and hardware 64-bit double-precision
floating-point arithmetic.

The LMC MegaMicro is supplied with HCR’s
UNITY* which is a full implementation of UNIX**
and includes the Berkeley 4.1 enhancements to
take advantage of demand-paged virtual memory.
Also included are C and FORTRAN. Typical multi-
user systems with 33 megs. of fast (30 ms. average
access time) winchester disk storage, a half meg.
of RAM, virtual memory, hardware floating-point
arithmetic, UNIX, C, and FORTRAN 77 are avail-
able for $20,000 (and even less with quantity or
OEM discounts).

* UNITY isa Trademark of Human Computing Resources.
**UNIX is a Trademark of Bell Laboratories.

LMC MegaMicros The Logical Alternative™

IMC

The Logical MicroComputer Company
4200 W. Diversey, Chicago, IL.60639 (312) 282.9667

A member of The Marmon Group of companies
60 BYTE « DECEMBER 1984
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CLUBS & NEWSLETTERS

anyone else interested in
IBM Personal Computers.
Members of the club pro-
duce a newsletter, maintain
a software library, and meet
every month to hear guest
speakers. Almost a dozen
special-interest groups pur-
sue their interests. The
membership fee is $30 a
year. For further information,
contact the Personal Com-
puter Club of Toronto, POB
266, Station A, Toronto,
Ontario M5W [B2, Canada.

® FOR JOB HEALTH &
SAFETY—Hardware, soft-
ware, and procedural
reviews that relate to the oc-
cupational health and safety
of people in the industrial
workplace is the focus of
Computers in Safety & Health.
You can receive the annual
six issues for $12.50. For
details, contact the pub-
lisher, Kenneth Cohen, Con-
sulting Health Services, POB
1625, El Cajon, CA 92022,
(619) 579-6233.

® SUPPORT FROM EPSON
Epson America Inc. provides
user-group support by offer-
ing to send the Official
Epson User Group Starter
Kit to Epson groups forming
across the country. The
Starter Kit contains a
booklet with tips about how
to run a successful club and
outlines the services avail-
able to recognized Epson
user groups, including
prompt technical support
from Epson and a toll-free
number for EpSource, an
electronic bulletin-board ser-
vice. Your club can also
benefit from the Techni-
CALL Library. public-domain
software, discounts, a
speaker’'s forum, and na-
tional user-group con-
ferences. Users wishing to
form a group, join the net-
work, or receive information
can contact Margaret Johns
or Chuck Champlin, Epson
User Group Support, 2780
Lomita Blvd., Torrance, CA
90505, (213) 539-9140.

® TRILINGUAL GREETINGS
The Global Computer Club
(GCC) serves users in the
European community by
exchanging information
through Handshake. a bi-
monthly journal produced

in English, French, and
German. The £12 annual
membership fee entitles you
to receive the journal, which
contains a swap shop, a
contacts column, a com-
puter update, information on
postgraduate teaching series,
and a robotics tutor. Contact
Alphonse Boehm, Global
Computer Club, 51 Apple-
garth Dr., liford, Essex 1G2
7TQ. England.

® FIRST FOR THE 16s

The Micro 16s Users Group
for Fujitsu owners meets in
the Los Angeles metropoli-
tan area to share experi-
ences, exchange information,
listen to speakers, and
witness demonstrations. A
newsletter contains meeting
times and locations, minutes
of the last meeting, and the
outline for future ones. For
details, contact William H.
Mestler, 4615 Ellenita Ave.,
Tarzana. CA 91356, (818)
881-1288.

® DILIGENT PUBLIC
DOMAIN IN NC—The
Capitol Area CP/M Users
Group (CACP/MUG) main-
tains an extensive public-
domain software library for
its members. The focus is on
CP/M-80. CP/M-86, and
MP/M II. The group operates
two RBBS/RCPM systems,
and a newsletter is in the
works. Meetings take place
at 7 pm. on the second
Thursday of every month in
the Dreyfus Auditorium at
Research Triangle Park,
Raleigh, North Carolina. The
$15 annual membership fee
entitles members to library
access and the RCPM. Inter-
ested persons can send a
self-addressed, stamped
envelope to Bill Weinel,
CACP/MUG, 139 Pineland
Circle, Raleigh, NC 27606. m



THE SNOOP-PROOF DISK.

Vault Corporation, producer of the advanced Prolok™
and Telelok ™ security disk technology, introduces Filelok:"
the inexpensive, effective means of protecting confidential
data files from unauthorized access and duplication. Now you
can instantly protect all kinds of sensitive information, includ-
ing word processing, spread sheets and graphics, as easily as
saving a file.

Filelok data security disks provide file-by-file security
selection, protected back-up copies, optional passwords, and
hard disk compatibility. It works with virtually all PC®/MS-
DOS® software, including the popular Lotus® 1-2-3® dBase II®
and III® and WordStar® All this comes on a U.S.-made 5Y-
inch, double side/double density disk of the highest quality.
With reinforced hub and lifetime warranty. Certified 100%
error-free. The same kind of high performance disks you
require every working day with one important difference—
they're protected.

Filelok's genius is its simplicity of use coupled with an ex-
tremely high level of protection. It looks like an unprotected
disk and works like an unprotected disk. Simply tell the com-
puter which file(s) to protect and on which disk drive they’re
located. Instructions can be as simple as B:FL A:(applications
software).

L

—_—
—_—
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Filelok eliminates the need for expensive add-on hard-
ware. All the technology is on the disk itself. Filelok disks are
marked with unique physical “fingerprints.” And no two are
alike. A precise description of the print is encoded on each
disk. Prints and descriptions are compared whenever a pro-
tected file is accessed and an exact match must occur before
any decrypted data is released. Protected back-ups are easily
made. However, to read them the original Filelok disk must be
present in the system. Unauthorized copies having a different
or non-existent fingerprint yield only encrypted—and use-
less—data.

For the Filelok dealer nearest you,
call 1-800-445-0193.

In California, call 1-800-821-8638.
We're adding dealers as quickly

as possible but if you can't find

one nearby, simply call either

of the numbers above. Or write

Vault Corporation, 2649 Townsgate
Road, Suite 500, Westlake Village, CA
91361. And do it now. Because some
people are more nosy than you think.

VA

CORPORATION

LT

FILELOR.
DRTR SECURITY, RIGHT ON THE DISK.

Copyright ©1984 Vault Corporation. Filelok, Prolok and Telelok are trademarks of Vault Corporation. PC-DOS is a trademark of International Business
Machines Corporation. MS-DOS is a trademark of Microsoft Corporation. Lotus and 1-2-3 are trademarks of Lotus Development Corporation. dBase Il and
IIl are trademarks of Ashton-Tate. WordStar is a rademark of MicroPro International Corporation. Dealer inquiries welcomed.

Circle 376 on inquiry card.
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Inthe 92 seconds it
find any file you need

y
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Ampex 20 MB hard disk with 25 MB tape backup.

"PC Megastore isa trademark of Ampex Corporation. ‘IBM-PC is trademark of International Business Machines. tApple II and Ile are trademarks of Apple Computer.
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takes to read this ad,
on our backup streamer.

O Inthel hour, 4 minutes other streamers take, you could
- call your broker. Linger over coffee. Wade through the Wall Street
Journal. () And read this PC Megastore™ad too. (5 So take the time.
You'll more than make it up with a PC Megastore hard disk and tape
hooked to your IBM-PC* or compatible, Apple II or Ilef because all the files
you need-both current and archive-will always be right where you need them.

(D Just a keystroke away. () The secret? Only Ampex backs up a 20 MB hard disk
with another 25 megabytes® of addressable storage—a unique, bootable streamer with
cache memory. That not only means you can address a file in 92 seconds, you can
backup files offline just by touching a couple of buttons. @ Without tying up your
computer. ) Your time. @ Or a small fortune in floppies. (In fact, our 45 megabytes of
available storage cost about half the price per MB of other hard disks.) So consider
your time, money and convenience. () And our quality. The PC Megastore system is
backed by a full year warranty from Ampex, a company known for manufacturing
quality computer peripherals for over 20 years. @ Take a moment. Call 800 421-6863,
or 213 640-0150 in California. Or write: Ampex Computer Products Division, 200 N.
Nash St. MS M-11, El Segc%ldo, CA 90215. We'll give you a dealer’s name so you can buy
a PC Megastore system Then in no time at all, you’ll
make up for the 92 seconds you spent reading th1s ad. AM p Ex

Ampex Corporation * One of The Signal Companies %

'PC Megastore is upgradeable and comes in four models: 20 MB with 25 MB tape, 10 or 20 MB disk, or 25 MB tape.
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THE GREAT
UNKNOWN

The Leading Edge™
Personal Color Computer
At only $2,495 standard,
it's the great new color
PC that everybody is just
starting to hear about.

It's far faster than the
IBM PC (50%), and more
powerful (256K standard,
expandable to 640K).
Comes with dual 54"
disk drives; (also available
10 Megabyte hard disk).

It's fully covered by a full |
one-year warranty
backed by a nationwide
network of service 3
centers, and a lifetime &
HELP HOTLINE £ o
800-343-6857 | | It's compatible with
pe industry standard soft-
| ware (lke Lotus™ 1-2-3*
Leading Edge™ Word
Processing, dBase II?
| Nutshell” etc), and
comes with MS DOS® and
GW Basic® to get you up
- and running instantly.

THE LEADING EDGE PERSONAL COLOR COMPUTER, ONLY $2,495. STANDARD WITH COLOR MONITOR,
KEYBOARD, CPU WITH 256K, PARALLIEL PORT, SERIAL PORT AND SOFTWARIE TO GET YOU RUNNING.

LEADING EDGE PRODUCTS, INC.
LEADING EDGE PC AND SYSTEMS DIVISION, 225 TURNPIKE STREET, CANTON, MA 02021, 800-343-6833, (617) 828-8150
FORTUNE DIVISION, 225 TURNPIKE STREET, CANTON, MA 02021, 800-354-0554, (617) 828-8150

IBM.is a registered trademark of International Business Machines Corporation.
Lotus and 1-2-3 are trademarks of Lotus Development Corporation. dBase Il is a registered trademark of Ashton-Tate. Nutshell
is a trademark of Nashoba Systems, Inc. Leading Edge is a trademark of Leading Edge Products, Inc.
MS DOS and GW Basic are registered trademarks of Microsoft Corporation. Circle 226 on inquiry card.



A review of the IBM Personal ompulér' Family. Wol. 1, No. 2

HARDWARE NEWS

Progress. Even for a youngster with
unusual potential, the IBM PCjr
has made a lot of progress in its
first year.

Consider memory for exam-
ple. The IBM PCjr comes with up
tol28KB ofinternal user memory.
You can also add external memory
expansion units of 128KB each, up
toa total of 512KB. That’s far more
potentialmemory than other com-
putersofits price rangeand weight
class (10 pounds). *

Increased memoryallowsyou
to take full advantage of the IBM
PCjr's powerful 16-bit processor.
With up to 512KB of available
memory and PCjr’s double-sided
diskette drive, you can run thou-
sands of best-selling programs
that have been developed for the
IBM PC. If you're a programmer,
the PCjr joins the other members
of the IBM PC Family as a full-
fledged application development
tool.

There is also a variety of
plug-in cartridge programs,
which work faster than diskettes
anddon’ttake up any user mem-
ory. Three popular examples

pace. The $599 PCjr Entry Model. for
example, comes with 64KB of mem-
ory, runs cartridge programs. and
can easily be expanded into a diskette
model. The PCjr Enhanced Model at
$999* offers 126KB of memory—
enough to run many programs from
the IBM PC software library— and a
360KB diskette drive.

No matter which model you
choose. the IBM PCj»’s 13 ports for
plug-in options make it easy to add to
your system, from more memory, to a
modem. joysticks (PCjrcan accommo-
date two). color monitor, or other
peripherals.

Keys and colors. The IBM PCjr now
comes with a new typewriter-style
cordless keyboard that frees you
to work up close or across the

BETTER BAT CO., INC.
QUARTERLY SALES

DOLLARS
(Thousands)

FIRST SECOND THIRD

room from the system unit.

While PCjr can be con-
nected to just about any display.
including your TV set. the IBM
PCjr Color Display offers some
real advantages at a very rea-
sonable price.

It has a built-inspeakerand
an earphone jack for educa-
tional and entertainment pro-
grams that feature music and
sound effects. The non-glare
RGB screen gives you better

/_,-_%"

character definition and clarity
than a color composite monitor:
And since the PCjrColor Display

:llllniuiﬁﬁ‘"f_‘

is designed to be placed on top
of the system unit, it’s a space-
saving addition to your PCjr
system.

Whatever monitor you
decide to add to your PCjr sys-
tem. there’s no extra expense for

an additional interface card.
Ports for both monitors and
serial printers are built in.

are Lotus 1-2-3™, PCjr Color-
Paint, and Managing Your Money ™
by financial expert Andrew 'lobias.
And every PCjr comes with cassette
BASIC built into the system board.
PCjrmakesit easy and affordable
to start small and grow at your own

Cartridge-based programs for PCjr
tnclude Lotus 1-2-3™.

*Weight does notinclude power pack and
monilor:

**Prices shown apply at IBM Product Centers.
Lotus 1-2-3 is a trademark of Lotus Develop-
ment Corporation.

Managing Your Money is a trademark of
MECA.



UP AND RUNNING

First String. It didn't take the IBM
PC;rlongtomake the team. Initsfirst
year of eligibility. PCjr was picked by
coach Grant 'leaff to play a key position
for the Baylor University foolball
team.

Coach "leaff has a practiced eye
for players with potential. He's coached
the Baylor Bears to two Southwest
Conference championships, been
named Southwest Conference Coach
of the Year five times, and was National
Coach of the Year in 1975.

The Bears’ coaching staff has
used computers to help analyze scout-
ing reports and playing patterns of
opposing teams for nearly ten years.
In the beginning. though. there was a
lot of competition
for a lim- e
ited amount
of computer
time.

T
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Coach 'Teaff and his assistant
coaches had to write up all their game
and player information and then have it
keypunched. After that came a wait for
processing time on Baylor University’s
mainframecomputers, time that had to
be shared with other departments and
the university administration. Analysis
of a game often wasn't available until a
week after it had been played.

PCjrhelped change all that.
Winning Tendencies. Coach ‘lealf
calls the IBM PCjr ~the ideal football
coaching tool.” With up to 5I2KB of
available memory. it's powerful
enough to make his staff independent
of the University’s central computers.
And PCjr and the PCjr Color Display
are inexpensive and compact enough
to be used in offensive and defensive
staff meeting rooms.

Using software developed by
Coach 'leaff. PCjr enables the Bears’
coaches to enter information as they
view game film of an opposing team
and tosee results immediately. When
play-by-play statistics of several games
are compiled and analyzed on PCjr.
the coaches are able to identify tenden-
cies of a team in given situations.
They're then able to adjust their own
game plan accordingly.

When Baylor plays new oppo-

nents. for instance. the two
teams exchange films of past

games. PCjris used to analyze varia-

bles such as down. distance. and type

of play. The Baylor coaches enter the
game with much the same level of

knowledge as if they’d played
the new leam for years.

The IBM PCjr helps out
with other coaching duties as
well. ‘leam slatistics. infor-

mation about possible re-
cruits. and numerous

business and financial chores are all
partof its workload.

Other coaches around the coun-
try had a chance to see the benefits of
computerized coaching techniques
this summer when members of the
Baylor coaching staff demonstrated
their programs at the nationwide foot-
ball and basketball clinics sponsored
by The Coaches. Inc.

Coach eaff pointsout thata PCjr
could make the difference between
winning and losing to teams—small
high schools. for example —with a lim-
ited budget and coaching staff. Using
the PCjr. he says. “is like adding two or
three men to the staff.”

Not bad foral0-pound. first-year
player.

WHAT’S THE PROGRAM?

Maximum Security. Some informa-
tion belongs under lock and key. But
the rapid growth of personal comput-
ing and computer networks makes it
increasingly difficult to keep it there.
Data Encoder software from IBM
can help ensure that sensitive infor-
mation—personnel and payroll re-
cords, for instance—is available only
tothose witha need toknow. It uses the
Data Encryption Algorithm developed
by IBM —and adopted as a U.S. Gov-
ernment Standard — to encode and de-
code IBM Personal Computer data
files and programs.
You don’t have to be a master
cryptographer to use
Data Encoder. For
members of the IBM
) Personal Computer Fam-
I ily with 192KkB of mem-
' ory. there’s a full screen
" interface with menus and
help screens. Systems
with 128KB use easy

| PCjr is a team player for
| Coach Granl Teaff.



DOS-like commands. You designate
the key that triggers encoding and
decoding procedures.

Files protected by Data Encoder
can still be sent through IBM Personal
Communications Manager or any
other communications program with
a text transparency feature. Without
Data Encoder software and the proper
security key, however, the information
remains unintelligible.

So much for prying eyes.

In the clear. While some people are
determined to keep things confiden-
tial, others want nothing less than
perfect clarity. The fol-

lowing new mem-
bersof IBM’s
growing fam- \
ily of pro-
gramming

productivity (Y] ‘g -
tools can help re- f\N N
move that un- ‘)E“-:‘“?\—_f;
wanted element of pO:r
mystery from your Q&:'C’"
application programs. [

The IBM Profes-
sional Debug Facility can
help make short work of
improving your assembler
language programs. It in-
cludes a Resident Debug Tool
for full function, full screen in-
teractive debugging, a Disk Re-
pair Program, and a Non-maskable
Interrupt card for access to a system
thats locked because of program
error.

The IBM Personal Computer Ap-
plication Display Management System
(ADMS) simplifies creation of clear,
informative screens for application
programs. Since screen development
is one of the most time-consuming
programming tasks, ADMS can help
dramatically increase your applica-
tion development efficiency and pro-
ductivity.

ADMS consists of two parts. The
Application Display Designer is a
screen building program that signifi-
cantly reduces the program coding
required for an application. The Ap-
plication Display Manager is a run-
time program that interprets the
screen design code.

Screens defined with ADMS re-
main independent of the application
program, so they can be modified or
redefined withoutaffecting the logic of
the application.

The view from the top. It's worth
noting that programs developed with
the help of ADMS can run under Top-
View, IBM’s new multitasking operat-
ing environment.

TopView’s multitasking capabili-
ties allow you to work quickly and
efficiently with a wide range of appli-
cation programs. You can switch rap-
idly from one program to another
without reloading diskettes and can
copyinformation fromoneapplication

to another. Sales figures from a
spreadsheet program and a docu-
ment froma word processing pro-
gram, for example, can be used
concurrentlytoproduceasales
report combining financial
information and text.

In addition. the
TopView operating en-
=€,  vironment supports

@ . .
+oe%  advanced windowing
o' = facilities.datatrans-
2o, feramong different

,‘\" applications, and
pointing de-

vices such as

a mouse. All
: are fea-
tures that enable
you to work easily with
a variety of applications.

Dala Encoder software from IBM.

There’s also an IBM 'lopView
Programmer’s Toolkit available that
contains the routines, utilities, and
systems related information neces-
sary to develop applications that run
under TopView.

FUN AND GAMES

Medieval adventures. The ideal game
is easier to define than to find: it
should be entertaining and enlighten-
ing. There are new programs from
IBM that manage wonderfully to be
both.

King’s Quest from IBM. for ex-
ample, is chiefly for fun but does im-
parta few important lessons. The hero
of this colorful three-dimen-
sional adventure game, the valiant Sir
Grahame, issent by the King of Daven-

try to search the countryside for three
magical items that will prevent the
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King’s Quest software fromIBM.

kingdom’s collapse. Along the way. he
encounters dangerous creatures,
makes new friends, and avoids—or
tries to avoid —treacherous terrain.

King's Quest is unusually enjoy-
able because you interactively control
Sir Grahame’s wanderings. helping
him duck, jump, or swim his way
through the quest. Many tasks can be
solved in different ways, and more
creative solutions are awarded higher
scores.

Hence also the educational value.
Cleverness and imagination are re-
warded. And a few valuable practical
lessons are reinforced along the way.
Looking. for instance. before one leaps
into alligator-filled moats and deep,
dark holes.

King’s QQuest runs on the IBM
PCjr and makes good use of some
special PCjr capabilities. Sir Gra-
hame’s movements. for example. are
unusually smooth and realistic be-
cause multiple video buffers in main
memory are used instead of a single
chip to create the animation effects.
PCjr’s three voice sound creates an
impressive variety of sound effects,
such as a fanfare of horns when the
castle door opens. And PCj»'s ability to
produce 16 colors lends a touch of
realism to an imaginary kingdom.
Modern machines. But can a pro-
gram with more serious didactic in-
tent be as enticing as Sir Grahame’s
rough and tumble lessons? Yes, if it’s
Rocky’s Boots™, winner of Learning
magazine’s Software of the Year award
and of high praise from The New York
Times.

In fact. Rocky’s Boots from IBM
is also a quest for creative solutions to
a series of different games. Along the
way. both children and adults can
learn the basics of electronic circuitry
and of the Boolean logic that drives
computer operations.



Lest that sound too intimidating,
remember that the learning is a by-
product of games in which you build
various simulated machines on your
display screen. Early sections of
Rocky’s Boots guide you through basic
instructions about building and acti-
vating simple electronic devices.

You're also introduced tothe vari-
ous “spare parts” and “tools” —such
as clackers. boppers, alligators, and
alligator detectors— that may come in
handy. Later in the program there are
more challenging games to play using
the machines you've built.

All in all. Rocky’s Boots is as

thoroughly engrossing as King’s /

Quest. And on one point. at least, it’s
easier. Sir Grahame has to make do
without an alligator detector.
Christmas cheer: Rocky’s Boots |
and King’s Quest are part of a
special Christmas collection of
entertainment and educa-
tional software from IBM.

Some others in the Christmas
collection comefromthesameseriesol
IBM learning games as Rocky’s Boots.
They include Bumble Games™, Bum-
ble Plot™, Gertrude’s Puzzles™, Ger-
trude’s Secrets™, and Juggles’
Butterfly ™. See your authorized IBM
Personal Computer dealer, IBM Soft-
ware dealer: or IBM Product Center
for complete details.

The Learning Company reserves all rights in
the Juggles. Bumble. Gertrude. and Rocky
characters and their names as a trademark
and under copyright law.

Bumble Games. Bumble Plot. Gertrude's Puz-
zles. Gertrude's Secrets. Juggles” Butterfly.
Rocky's Boots. and The Learning Company
are trademarks of The Learning Company.

Full Disclosure. If business applica-
tions or entertainment programs
aren’t what you're after: there’s a new
software listing available from IBM,
one with a long title but a specific
purpose: the directory of Engineering
and Scienlific Programs for IBM Per-
sonal Compulers Available from Non-
IBM Sources.*

It lists programsin a wide variety
ol engineering/scientific categories,
from Computer Graphics to Lab Auto-

mation and Statistical Tech-
niques. The Engineering and
Scientific directory includes
program descriptions, mini-
mum configuration require-
ments, initial availability
dates, and vendor information.
If your department or la-
boratory is suffering a back-
log in application
development

Direclory of engineering and
scientific programs for IBM
Personal Compulers.

work, one of these programs—
in original form or with a little
modification —may be the
answer.

For information about
where to get the IBM Engineer-
ing and Scientific directory. see
the box at the end of this issue
ol Read Only.

*IBM has not evaluated these pro-
grams and makes no comment. war-
ranly. or guarantee as lo their
functions. quality. or performance.

Living Dangerously. Diskettes lead
dangerous lives. When theyre not be-
ing folded, stapled, or otherwise ren-
dered unfit for service, you might
think they could at least spend a quiet
evening in front of the TV set.

But no. Danger lurks there, too.
Allcolor TV sets and many color moni-
tors have a degaussing coil around the
face of the tube that demagnetizes the
shadow mask inside the tube when the
set is turned on.

If you keep your diskettes any-
where near (within a foot or so) the
front of your color monitor or TV set,
they may be exposed to a large shot of
AC magnetic field every time you turn
on the power. This could have a fatal
and irreversible effect upon the data
stored on the diskettes. 3

Don't degauss your diskettes.

% ol
% % A 0(9:‘

0000 000000 0
JOHN 0 cusTONER

IBM CREDIT CARD

The new IBM Credit Card gives you a
convenient way to get started in per-
sonal computing or to add hardware
and software to your IBM Personal
Computer system. It’s available with
any purchase of $300 or more. You can
apply for the card and make a pur-
chase with it on the same day. See your
IBM Product Center or participating
authorized IBM Personal Computer
dealer for details.

For more information about IBM
Personal Computer products discussed
in this issue of Read Only. see your ~
authorized [BM Personal Computer
dealer or IBM Product Center: To learn
where, call 800-147-1700. In Alaska and
Hawaii, 800-E17-0890.

©1984 International Business Machines Corperation

Little Traamp character licensed by Bubbles nc.. s.a.
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LISPCRAFT

Robert Wilensky
‘W. W. Norton
New York: 1984
384 pages, $19.95

TALKING COMPUTERS

AND TELECOMMUNICATIONS
John A. Kuecken

Van Nostrand Reinhold
New York: 1983

256 pages, $26.50

ASSEMBLY LANGUAGE
PRIMER FOR THE

IBM PC & XT

Robert Lafore

New American Library
New York: 1984

501 pages, $21.75

COMPUTER ETHICS:
A GUIDE

FOR THE NEW AGE
Douglas W. Johnson
Brethren Press
Elgin, IL: 1984

120 pages, $6.95

LISPCRAFT
Reviewed by Jerry Smith

A variety of software products available recently make
use of programming techniques that originated in the
field of artificial intelligence (Al). Examples are database
systems that can process simple English queries and pack-
ages for solving systems of equations. These products are
indicative of an increasing acceptance of the develop-
ments in Al. As a result. we may expect an increased in-
terest in the tools and techniques of this discipline. One
of the oldest tools used by Al researchers is LISP, a list-
processing language. Several LISP interpreters are avail-
able for microcomputers.

LISP as a programming language is quite different from
sequentially rigid, procedural languages, such as PL/l and
FORTRAN. With these procedural languages you are
alwaysaware of and confronted with the computer’s basic
architecture, much like programming in assembly lan-
guage. LISP. on the other hand., provides you with a

ILLUSTRATED BY ALEXIS GRACE

higher-level data structure,
the list, which becomes the
programmer’s basic build-
ing block. In writing a text
for such a language, it
would be easy to introduce
LISP via a comparison with
the more primitive lan-
# guages already mentioned.
| Fortunately, Robert Wilen-
sky in LISPcraft avoids this
approach from the very
beginning, rarely making
comparisons with other lan-
guages.

Wilensky begins with a
discussion of the basic ex-
pressions in LISP in terms
of arguments and common-
ly used functions. He uses
this opportunity to acquaint
the reader with LISP’s ap-
proach to expression eval-
uation. While the author
appropriately avoids com-
parison of LISP to other
languages, he seems aware
of the likelihood that the
reader will make such an
association.

The evaluative, functional
nature of LISP is very con-
ducive to interactive programming. Wilensky uses this
feature of LISP toits full potential by illustrating each new
feature of LISP with a sample interaction. The reader is
thus an active participant in spirit, if not in fact. While
reading the text | was logged on to my computer, actively
following the examples. In addition to the immediate feed-
back you get, this encourages the noting and document-
ing of differences between your version of LISP and that
used by the author.

With LISP there is no accepted language standard. The
dialect of LISP used in this text is FranzLISP. Lack of a stan-
dard for a language often makes choosing and reading
atext a less than pleasant experience. (I have found this
to be the case with several Pascal texts.) Wilensky de-em-
phasizes this in two ways. First, he concentrates on the
basics. Only after developing the central idea of a feature
(continued)
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does he pay particular attention to the specifics of
FranzLISP. This approach is beneficial to users and non-
users of this LISP dialect. Second, for the benefit of
FranzLISP users, the author provides in later chapters
specifics of and enhancements due to this dialect. By this
time, users of other dialects are not distracted and
FranzLISP users obtain useful information. This approach
also facilitates the use of the text as a reference manual.

There are two cases in which the nonstandard nature
of LISP is readily apparent—debugging and error handling.
These are concerns with any book about a programming
language. Wilensky handles them in separate chapters. He
has divided his material into relatively small. focused
chapters and follows each chapter with concise summaries
and exercises.

I remember first studying LISP and being somewhat con-
fused over the different types of functions available. This
is a critical issue because functions and function calls are
central to LISP. | find that this text almost anticipates such
confusion and builds upon each discussion of function
type in a straightforward, comparative way. Wilensky con-
centrates on lambda functions first. After the reader is
comfortable with these functions, which always lead to
evaluation of arguments, the author introduces other
types, such as nlambda functions, which do not cause eval-
uation of arguments. Additionally, he explains functions
with respect to EXPRs. FEXPRs, and LEXPRs. The discus-
sion here is excellent.

Another aspect of LISP for which a clear understanding
is critical is variable scoping. LISP uses what are essen-
tially global and local variables. Variables that are not
passed as arguments, but that exist outside of and are
referenced by functions, may have their values change.
These are called free variables. Since LISP programs ex-
ecute interpretively, potentially calling any LISP function
already defined, it is impossible to determine the limits
or ramifications of free variable referencing until execu-
tion time. This is frequently termed dynamic scoping, as
opposed to lexical scoping in languages such as PL/I, in
which you can determine a variable’s scope by context.

A final aspect of LISP that is critical in any text is LISP
internals. Wilensky discusses the binary-tree approach
used by LISP for storing lists and the way in which LISP
manages its symbol table.

Another aspect of LISP that the author covers nicely is
recursion, the process whereby a function calls itself. The
discussion is complete and supplemented with diagrams,
important for users who are accustomed to languages that
do not let you use recursion. Wilensky also covers itera-
tion, for those who prefer this approach to recursion. He
gives examples contrasting these totally different ap-
proaches to implementing repetition in a program with
consideration for the advantages of each approach. Con-
ditional testing and logical operators are handled in an
early chapter, with these features being used frequently
in subsequent examples.

Although the chapter on reading and printing is essen-
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tially complete, I would have appreciated more examples.
However, | also recognize that input/output is implemen-
tation-specific.

Earlier I mentioned the possibility that programmers
new to LISP could be adversely affected by prior knowl-
edge of dissimilar languages. A tendency to structure LISP
programs like those written in other languages is harmful
to the extent that you may not make the most of those
features inherent in LISP. Wilensky addresses this issue
with two chapters on LISP applications. This gives'the
reader/programmer a flavor for LISP and the power in-
herent in its list-processing approach.

LISPcraft addresses the critical issues well, as should any
text. However, it is the organization and method of presen-
tation that makes it such a good text and reference.

Jerry Smith (1500 Layton Lane, Signal Mountain, TN 37377) is
an assistant professor of computer science at the University of Tennessee-
Chattanooga with research interests in database and knowledge-based
systems.

TALKING COMPUTERS AND TELECOMMUNICATIONS
Reviewed by Michael O'Neill

he title of this book and the description on the dust

jacket are misleading. 1 got the impression that Talking
Computers and Telecommunications might be an introductory
survey of the whole range of computer applications in tele-
communications and was concerned with the social forces
that formed this technology, as well as the technology
itself. In fact, Talking Computers is not a survey, does not
cover a wide range of topics, and is not especially con-
cerned with the origins of the technology it does deal with.

The book is actually a discussion of the technical aspects
of two specific topics. The first part of the book deals with
design considerations for equipment to automatically dial
and answer telephones. This section details the various
control signals used by the phone system and describes
what sort of circuitry is needed for recognition and genera-
tion of those signals.

The second part describes some of the equipment avail-
able for the computer-controlled electronic generation of
speech. The author treats, in great detail, Moser encoding
(used by National Semiconductor) and linear predictive
coding (used by Texas Instruments). He also includes
material on the production and characteristics of natural
speech and a chapter on the digitization of speech wave-
forms. A final chapter gives an introduction to and evalua-
tion of work in automatic speech recognition. Except in-
sofar as telephone-quality speech reproduction is con-
sidered a standard for speech generation, there is no con-
nection between the two parts of this book.

This is not a how-to book; it is a how-to-go-about-it book.
You will not find fully elaborated designs here. Instead,
the author provides general guidelines and presumes that

(continued)

INTRODUCING...BYAD’s
Family of Coprocessors
for your IBM P‘C®

“BABIES”

BYAD Offers Grownup Solutions
To Your Coprocessing Needs

DS2: The DS2is our popular performer. It con-
tains a Z80B processor, 64K bytes of RAM and a
8250 UART, addressable by the IBM as either
COM1 or COM2. With each DS2, BYAD providesa
licensed copy of Digital Research Inc.'s CP/M®-
80 Version 2.2 operating system. The package
also includes all BYAD's software utilities which
expand the base capabilities of CP/M, allowing
the DS2 to interface to other CP/M systems.

BYWAY 100: The BYWAY 100 Coprocessor
may function as a programmable front end com-
munications controller. It is equipped with a Z80B

processor, 64K bytes of RAM and an 8250 UART.

The UART is only addressable from the BYWAY
100's Z80B, thus freeing up the IBM PC for pro-
cessing other tasks simultaneously. BYAD pro-
vides its utilities and CP/M-80 as a development
environment. Additional support software is
available.

BYWAY 200: BYAD offers its newest product,
the BYWAY 200 Coprocessor, as the ultimate front-
end communications controller for the OEM and
end user. The BYWAY 200 contains a Z80B pro-
cessor, 64K bytes of triported DRAM, a 4-channel
DMA controller, 2 high speed serial ports and 3
sockets for EEPROM, EPROM, 8K by 8 IRAM, and
PROM. It can be programmed to support all
asynchronous, synchronous and data link
protocols.

Multi-User Capabillity: BYAD's product fam-
ily now allows you to convert your IBM PC into a
multi-terminal, muiti-user system. This capability
can be accomplished by ‘'stacking’ multiple
BYAD systems into a single PC. Each system runs
acopyofthe MT86/80™ software, using a low cost
asynchronous CRT.

We are sure you'll agree with us that
BYAD offers the IBM PC user mature,
.sophisticated coprocessor capabillities.

Arlington Heights, lllinois 60005
CP/Mis a registered trademark of Digital Research.

BYAD Inc.
n
n
(312) 228-3400
IBM is a registered trademark of International Busingss Machine Corporation.

95 West Algonquin Road
BYAD Inc. (DEALER INQUIRIES WELCOME)
MT86/80 is a trademark of Brainchild Computer Works, Inc.
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$1 79 KIT
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WITH DOCUMENTATION
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NEW IEEE 696 S100
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(AS PROPOSED)

FOR 56K KIT $165

ASSEMBLED AND *
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*
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$55 FEATURES: PRICE CUT’

Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs.
= Fully supports |EEE 696 24 BIT Extended
Addressing.
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200 NS RAMs are standard. (TOSHIBA makes
TMM 2016s as last as 100 NS. FOR YOUR HIGH
SPEED APPLICATIONS.)

SUPPORTS PHANTOM (BOTH LOWER 32K
AND ENTIRE BOARD).

2716 EPROMs may be instaliedin any of top48K.
Any of the top 8K (E0C0 H AND ABOVE) may
be disabled to provide windows to eliminate
any possible conflicts with your system monitor,
disk controller, etc.

Perlect for small systems since BOTH RAM and
EPROM may co-exist on the same board.
BOARD may be partially populated as 56K.

BOOK REVIEWS

AN ASTOUNDING INCREASE

PRICE CUT!

256K S-100 SOLID STATE DISK SIMULATOR!

WE CALL THIS BOARD THE “LIGHT-SPEED-100" BECAUSE IT OFFERS

IN YOUR COMPUTER'S PERFORMANCE

WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

FEATURES:
* 256K on board, using + 5V 64K
DRAM

Uses new intel 8203-1 LSI Memory

»

i

Controller.
Requires only 4 Dip Switch

*

él

Selectable 1/0 Ports.

Up to 8 LS-100 boards can be run
together for 2 Meg. of On Line Sofid

*» *

State Disk Storage.

Provisions for Battery back-up.
Software to mate the LS-100 to your
CP/M” 2.2 DOS is supplied.

The LS-100 provides an increase in
speed of up to 7 to 10 times on Disk
Intensive Software.

»

*

*

BLANK PCB
(WITH CP/M* 2.2
PATCHES AND INSTALL
PROGRAM ON DISKETTE)
56995
(8203-1 INTEL $29.95)

*

Compare our price! You could pay
up to 3 times as much for similar
boards.

525900

#LS-100 (FULL 256K KIT)

Runs on 8080 or 280 S100 machines.

THE

SERVICES.
FEATURES:
* Uses a ZB0A and 6845 CRT
Controller for powerful video
capabilities.

RS232 at 16 BAUD Rates from 75
to 19,200.
24 x 80 standard lormat (60 Hz).
Optional formats from 24 x 80

»

* %

(60 Hz).

*

3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.

*

*

are Dip Switch selectable. These

H-19, and the Beehive.

ALL SALES SUBJECT TO THE TERMS OF OUR 30 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

+ 7 x 9 Character Matrix.
+ Requires Par. ASCil keyboard.

(CP/M COMPATIBLE)

(50 Hz) to 64 lines x 96 characters

Higher density formats require up to

3 Terminal Emulation Modes which

include the LSI-ADM3A, the Heath

« Composite or Spiit Video. CHAR. ROM, 2732 MON. ROM
+* Any polarity of video or sync.

* Inverse Video Capabllity. 55995

* Small Size: 6.5 x 9 inches.

* Upper & lower case with descenders. SOURCE DISKETTE - ADD $10

NEW ZRT-80

CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCIll KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITHA MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER

BLANK PCB WITH 2716

SET OF 2 CRYSTALS - ADD $7.50

WITH 8 IN.
SOURCE DISK! $ 1 29 (COMPLETE KIT,

# ZRT-80 2K VIDEO RAM)

P.0. BOX 461565 « GARL

Digital Research Computers

AND, TEXAS 75046 « (214) 225-2309

TERMS: Add $3.00 postage. We pay balance. Orders under
$15 add 75¢ handling. No C.0.D. We accept Visa and Master-
Card. Texas Res. add 6-
Canada) add 20% P & H. Orders over $50 add 85¢ for insurance.

1/8% Tax. Foreign orders (except
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you have enough knowledge of hardware and software
to choose the method best suited to your needs. Kuecken
includes a number of circuit diagrams and BASIC com-
puter programs, but these are used more to illustrate prin-
ciples than to exemplify practical systems.

The author has evidently had extensive experience
designing the types of systems he discusses. He offers
much practical advice about such matters as how well you
can expect real telephone signals to conform to published
standards and how well you can expect speech-synthesis
systems to perform.

A minor problem with this book is the author’s tendency
to include more information than is really necessary. This
is particularly noticeable in his discussion of the Texas In-
struments speech-synthesis chip; he gives a more exten-
sive presentation of the internal workings of this chip than
is really needed to apply it. and the applications informa-
tion gets buried in all this detail. In the chapters on sound
and speech and their generation, the author lets his in-
terest in music carry him away. He includes a good deal
of information that is not relevant to the subject of speech
generation. Although I share Kuecken’s interest in music
and I think that his use of a musical perspective is a good
way to introduce the subject of sound, his inclusion of ir-
relevant and speculative material will confuse many
readers. (One practice of the author’s that | would be glad
to see used elsewhere is his inclusion of musical-note
equivalents of frequencies. These help to clarify the rela-
tions between various frequencies.)

I have noticedtwo errors of fact in Talking Computers. The
first one occurs when the author describes the produc-
tion of musical waveforms using the Fourier transform, i.e.,
by adding together sine waves of various frequencies. So
far, so good. He then claims, incorrectly, that this is similar
to the operation of a Moog synthesizer. (The Moog ma-
chine works by filtering a complex waveform; see refer-
ence |.) That error is not especially important. The second
error is. Kuecken claims that the fast Fourier transform re-
quires about 2N operations; it actually requires a number
of multiplications proportional to NlogN (N is the length
of the sequence to be transformed; see reference 2). This
may be a typographical error; still, the text is wrong.

Kuecken has written an eminently readable book. Those
who are interested in the topics covered by Talking Com-
puters and Telecommunications should find it useful. I hope that
the misleading dust-jacket copy does not prevent it from
reaching its proper audience.

REFERENCES

I. Moog, R. A. "A Brief Introduction to Electronic Music Syn-
thesizers." BYTE, December 1982, page 278.

2. Brigham, E. O. The Fast Fourier Transform. Englewood Cliffs, NJ:
Prentice-Hall, 1974, page 8.

Michael O'Neill (2227 Dwight Way # 4, Berkeley, CA 94704) has
been a programmer for 20 years.
(continued)



The only Modula-2 native code compiler
for 3036/3033-based machines
and VAX systems.

All the strengths ol Pascal, plus

ill]l)l‘()\’(‘,lll(‘,l]ls il] (‘,\’(’,I'y l‘(‘,h‘l)(‘,('.l.

Modula-2 is Niklaus Wirth's second
generation programming solution. All
the best features of his Pascal language
plus major features for true modularity,
support for multi-tasking, type check-
ing between program modules, syntax
improvements, and features for in-
creased portability (to namejust a few).

A complete program development
system.

LOGITECH MODULA-2 includes a com-
pleteimplementationof Wirth's design,
plus 8086 large model support and ad-
ditional LOGITECH modules (including
display handling and dynamic string
handling).

A complement of powerful debug-
ging tools—including compile-time er-
ror checks and symbolic debugging—is
included.

Prolessional support from the
yeople who wrote LOGITECH
10DULA-2.

LOGITECH's Modula-2 is a professional

development tool, backed by the most

professional support available for Mod-

ula users.

LOGITECHs complete Modula

family:

= MODULA-2/86™ native code 8086/
8088 compiler

s MODULA-2/VMS™ VAX-resident
compiler

s MODULA-2/VX86™ VAX to8086/8088
cross compiler

Don’tstart another project
without considering

LOGITECH MODULA-2,

Trademarks: MODULA-2/86. MODULA-2/VXB6, MODULA-2/VMS—LOGITECH. Inc
Reglstered Trademarks: VAX—Digital EQuipment Corporation
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It's always smart to think
before you do.

QuickePlan®

The Executive Project Planning System

Features:

® Menu driven.
® 250 activities / 500 connectors.
® All input can be edited with full feature editor.

® User specified time units - minute, hour, day, week, month.

® Precedence logic (Activity on Node capability) with
Finish-to-Start, Start-to-Start, Finish-to-Finish, Start-to-
Finish, Logic Connectors.

e Activities and Resources can be transferred between
projects.

® Both printed copy and screen displays can be used for
output.

e Assignable and selectable Activity Numbers and Activity
Codes.

® Multiple currencies (with a currency converter within the
program).

® Six resources per activity.

® 100 item resource library.

e All activities can carry Time, Cost, and Resources.

® Permits specified dates with constraint options.

® TAILS and LAGS to simplify modelling.

e Memory resident system for maximum computational
speed.

e Network logic display with ability to zoom, spread, and
isolate activity displays.

QUICK-PLAN RUNS ON MS DOS*

forData General DT*, DEC Rainbow+*, HP 150", IBM
Compatibles*, Texas Instruments PC*, and WANG
PC*; 80 or 132 wide printer with 384K RAM and a
graphics option.

Having been successfully placed in offices worldwide,
QuicksPlan is recommended by users as the man-
agement tool of the future.

PLEASE ALSO CONSIDER OUR “BIG" MANAGE-
MENT AND PROJECT PLANNING SYSTEM
(MAPPS).

Mitchell
Management
Systems Inc.

FORMERLY STRUCTURAL PROGRAMMING INC.
Westborough Otfice Park

2000 West Park Dnve

Westborough, Mass 01581 U.S.A

Telephone (617) 366-0800 TWX 710-347-1054

*Registered trademarks of Data General, Digital Equipment Corp., Hewlett Packard.
International Business Machines, Texas Instruments and ‘Nang Laboratories.
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ASSEMBLY LANGUAGE PRIMER FOR THE IBM PC & XT
Reviewed by John Figueras

nyone who is new to assembly-language program-

ming on the IBM Personal Computer (PC) and feels
completely at sea will find a welcome port in Robert La-
fore's Assembly Language Primer for the IBM PC & XT.

The problem for beginners in 8088 assembly language
is twofold. There is, of course, the language itself, with
its several peculiar ways of addressing memory, its hun-
dreds of mnemonics, and the question of how to apply
the operations to solve a given problem. But beyond this
is the problem that assembly-language programs must run
in a specific operating environment. A knowledge of the
language alone might enable a person to write a program
to add two numbers, but how is the answer to be dis-
played? This is why abstract presentations of assembly
language based solely on chip architecture (such as the
highly recommended The 8086 Book by Russell Rector and
George Alexy. Berkeley, CA: Osborne/McGraw-Hill, 1980)
are poor beginning texts, although they are of great value
to the experienced programmer who wishes to find suc-
cinct descriptions of commands without wading through
a lot of exposition.

Lafore recognizes the beginner’s plight and has written
a book that teaches assembly language within the con-
text of the IBM (MS-DOS) operating system and not as
an abstract expression of the properties of a microchip.
The approach has many advantages for the beginner. First,
it provides orientation in the use of assembly language:
the utility of the op codes can be appreciated. They are
not abstractions with obscure applications. Second. it pro-
vides good examples of how to go about organizing an
assembly-language program. What do code, data, and
stack segments do? When do you need to worry about
them? The meaning of the questions and the answers
becomes eminently clear when you encounter the prob-
lems of space conflicts within large, unsegmented pro-
grams. This topic leads naturally into the concept of the
address segment, which is a rather bewildering notion to
beginners. Lafore makes it easy to understand, for which
he has at least my thanks. Lafore’s strength is that he leads
the reader to appreciate, by means of simple examples,
the virtue of segmentation and how to go about setting
it up in a program.

The author starts gently, postponing arcane considera-
tions of binary and hexadecimal arithmetic, which are con-
fined to Appendix A, and focuses on the use of DEBUG
to examine memory and assemble small programs (MS-
DOS 2.0 contains a miniassembler buried in DEBUG). The
first four chapters cover DEBUG before the full-size IBM
Macro Assembler is introduced. These chapters provide
an excellent introduction to DEBUG, as well as exposure
to the rudiments of machine-language programming.

The explanations in chapter 5 of how to use the Macro
Assembler are outstanding: no wasted words, no confu-

(continued)



When all else

Most diskettes are pretty good.

And some of the time that’s good enough.

But next time you throw away one that won't
format or you lose the cash flow analysis you’'ve
been working on for weeks, make a mental note to
try a box of Dysan diskettes.

They’re better.

So much better, in fact, that major computer
manufacturers put their names on our diskettes
and sell them as their own.

Without fear of failure.

You see, we make our diskettes better with
advanced manufacturing processes that our
competitors have yet to figure out.

And we test them.

Almost to the point of absurdity.

Dysan diskettes are inspected almost a hundred
times as they come down the line. They're tested
to performance levels way beyond industry
standards. And each one is certified to be 100
percent error free.

Then our corporate quality assurance fanatics
come along and check them all over again. For all

Dysan is a registered teademark of Dysan Corporation. © 1984, Dysan Corporation
PES:®is a registered trademark of Software Publishing Corporation.

Flexible Diskette

the same things. Plus some things only they
understand.

When we're done, you get exactly what you
wanted in the first place. Diskettes that will record
and retain all your data all the time.

We don’t expect you to keep all that in your
mental note, but we would like you to remember
your last diskette failure.

And when your computer products dealer
offers you another box of pretty good diskettes,
tell him you’re ready for something better.

Dysan.

Call toll free for the name of the Dysan dealer
nearest you. (800) 551-9000.

Dysan Corporation, 5201 Patrick Henry
Drive, PO. Box 58053, Santa Clara, CA 95050,
(408) 988-3472.

Dysan

Somebody has to be better
than everybody else.
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HOW TO
SHOP AT

EPSON JX 80, color printer.

SMITH CORONA D-300, by TEC, 140cps.___
OKIDATA 92 & 93, ML84, (200cps.)

w/opt. IBM PROMS, Pacemark 2410,
(350cps).
TOSHIBA P-1351&1340.______
DATAPRODUCTS PRISM 8050 Color, 132
col.,R00cps

STARMICRONICS Complete

line of Gemini, Deltaand
Radix. :

TEXAS INSTRUMENTS 855.__
NEC Pinwriters, P2 & P3, 180
cps

BY PHONE

DIABLO C-Series C-150. Color
ink jet printer. IBM color compatible.____
QUADRAM Quad jet. Colorink jet printer.

@ Lotuscompatible

Letter Quality

For when you can’t stop by your local Micro Mart store. NEC Spinwriters

ORDERS ONLY

DIABLO 620, 630 &
630ECS._____
| | || C-ITOH Starwriter, 40
%%s; Printmaster,
eps.—

New Micro Mart stores are
openingall over the Southeast. But
if we haven’t yet opened a store
near you, don’tgive up. Calluson
the phone. It’'s the next best thing
to the personal, professional
service you'll find in every one of
our stores. Expertadvice, your
best price and immediate support
service. Plusthelargest selection
of computer products around.

Networking/ .
Protocol Conitversion

SNA & BISYNC 3780, 5251,
3274, 3278
PCTURBO 186 by ORCHID,
80186 coprocessor board.______
IRMA/IRMALINE Replaces
3278's w/PC’s.
IRMAGRAPH
Upgrades IRMA

to 3279 graphics
capability._
IRMAPRINT
Enhances IRMA
graphics.____
PCnet By ORCHID,
completeline._____
BLUE LYNX 5251
Mod 12 & 3276
Emulators by
TECHLAND.
SANTACLARA PC
Terminal. Local
areanetwork.

e \dl

”

e ¥ .
OO

SOFTWARE LINK Multilink. Allows
multiple users under PCDOS.
Printers & Plotters

MicroMart hasthousandsin stock.
AMDEK AMPLOTII, 6 pen plotter, supports

2050, 35508& the new
8850.

Micro Mart has a full range of Form
Handling options and Peripheral Devices.

Floppy Disk Drives

TANDON TM 100-2, DD/DS, 360K.

1/2 HEIGHT DISK DRIVES From
SHUGART, PANASONIC, TEAC. PC, XT and
AT compatible

Hard Discs

We carry all major name brands so if you
don’tsee it—ask forit.

PEACHTREEPERIPHERALS The P-10, 20 &

50,autoboot, int. &ext.instal.
SYSGEN 10& 20Meg w/streamer tape.____
SYSGEN Image, streamer tape back-up for

your IBM XT.
BERNOULLITECHNOLOGY Hard Disc

Lotus Subsystems
HOUSTONINSTRUMENTSPlottersand Chips
digitizers

Dot Matrix
EPSON FX80 & 100, RX80 & 100
and LQ1500

INTEL 8087 High speed math coprocessor.
64K RAMCHIPS For the IBM-PC
compatiblesand theirboards.

Multifunction Boards

SIXPAK64-384K, multifunc.______
MEGAPLUS 64-512K, max.8func.____
I/0PLUS Ser., Clk., Splr., Ramdisk, opt.
2nd Ser., Par., & Game
QUADRAM QUADBOARD, New Version,
64-384K, multifunc
TECMAR CAPTAIN, 64-384K, multifunc.__
TALLTREE J-RAMII,0-512K, multi-
func.,w/J-RAMSoftware.__
MICROLOG BABY BLUE II, 64-256K, Z80
coproc., extrasoftware.

ORCHID PC Blossom, 64-384K
multifunction with optional PCnet
Piggy-Back
MAYNARD Sandstar, mod. Floppy
& Hard Disc Controllers.

Graphic Cards

PERSYST BoBboard
STB Graphics Plus II, color & mono, w/par.
port & software.
HERCULES Mono & color graphics cards
support Lotus on IBM

PLANTRONICS ColorPlus + , HiRes color
bd., par. port w/software._____
TECMAR Graphics Master, HiRes color &
mono supports Lotus
QUADRAM QUADCOLOR I & II, color cards.
PARADISE SYSTEM Multi-display

or Modular Graphics Cards, color & mono,
parallel port

Software

Accountin,
SORCIM/IUSA/P,A/R,G

order entry, payroll

,inventory,

PEACHTREE A/P, A/R,G/L, payroll, job
cost, inventory, order entry.

Spreadsheets & Integrated Packages
ASHTON-TATE Framework.
LOTUS Symphony and Lotus.
MICROSOFT MultiPlan, comes with choice

of templates
MDBS Knowledge Man

SORCIM SuperCalc 3, Version 2.0, new
enhancement pkg

Atlanta, New Orleans, Charlotte, Louisville, Nashville, Raleigh,
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SPI Open Access.
Enhancements & Utilities

FOX & GELLER Complete line of enhance-
mentsfor dBase II, ITI& Rbase 4000.
NORTON Utilities
ROSESOFT ProKey 3.0
CENTRALPOINT SOFTWARE Copy IIPC.__
ATI Training, critic’schoice software

tutorials
SOFTSTYLE Set FX + and Printworks.
Printer control packages

Office & Prc;gect Planning
HARVARD Harvard Project Manager._______
IUS Easy SalesPro.

MICROSOFT Project.
Data Base Managers
MICRORIM 40000r 6000, Report Writer &
Clout options
GMS SYSTEMS Power-base.
ASHTON-TATE dBase II & III.
MICROSTUF Infoscope
Modems

SIDEWAYS Inverts printout.

BORLAND Sidekick.

LIVING VIDEOTEXT Think Tank.
Compilers & Language Tools

LATTICE C-Compilers

MICROSOFT Complete line

HAYES Smartmodem 300, 1200, & 1200B.
NOVATION Completelineofint. &ext.___
RIXON 1200-4800 BAUD sync. &async.
models.

ANCHOR AUTOMATION Signalman Mark
XIT.

DIGITALRESEARCH Completeline.
BORLAND Turbo Pascal, Turbo Toolbox
and more

Graphics & CAD
Zsoft PC Paint Brush, mouse driven
graphicsw/screendumputil.
DECISION RESOURCES ChartMaster/
Sign-Mastergraphics pkgs

VEN-TEL 1200 BAUD Half Card for the IBM
portable & XT.

POPCOM Popcom. Internal and external
modems with voice & data
corr.lrnunications
Miscellaneous Hardware

& Accessories

AUTODESK AutoCAD

ENERTRONICS Energraphics, low cost

graphics & CAD package

MICROPRO ChartStar.

DIGITALRESEARCH Presentation Master.
Communications

MICROSTUF CROSSTALK XV1I.

HAYES SMARTCOM II.

VM Relay.

Word Processors
MULTIMATE Withspellingcheckerand
tutorial
SAMNA III, New Flagship wd. processor.__

MICROSOFT Word,; w/or without mouse.__
LIFETREE VOLKSWRITERDELUXE.______
MICROPRO WordStar Professional series
with Tutor, CorrectStar, MailMerge & Star
Index
SSI WordPerfect
PEACHTREE PeachText 5000, Personal
Productivity Series
WORDMARC Wordmare. Critically
acclaimed word processor.

DYSAN DS/DD. Quantity savings.____
MICRO MART DS/DD, a 7 year warranty.___
KEYTRONICS 5150 & 5151 keyboards._____
LQ SHEET FEEDERS Cut sheet feeders for
the NEC 3550 & C-ITOH printers.

MOUSE SYSTEMS PC Mouse, optical
w/software
MICROSOFT Mouse,; Bus
or serial mech. mouse

with mouse

menu software.
CURTIS Monitor
pedestal, keyboard ex-

tension cable, monitor
extensioncable._

° O
&2 T (o

HAYES MachIIé& MachIIIJoysticks.
PENCEPT Penpad. Revolutionary digitizing
tablet
TOUCHSTONE TECHNOLOGY Touchstone
1. Tenkey pad w/ cursorcontrol.______
QUADRAM MICROFAZER, print buffer:
8-128K

TRIPPELITE Back up power supply
200-1000 Watts, and ISOBARsurge
protectors with4&8plug._____
Monitors & CRT’s

PGS MAX 12,amber, monochrome,
720h x 350v.
PGS SR-12, 690h x 480v, w/dual scancd.___
PGS HX-12,690DotRGB.____
QUADRAM QUADCHROME, 690 Dot RGB._
AMDEK COLORI, ITA& IVT,RGB’s.
AMDEK COLOR 300, 500, 600, 700, 710,
725, new completeline of HiResRGB’s._____
AMDEK 300A/300@G, composite monitors.

AMDEK 310A, amber monochrome w/3 yr.
warranty.

WYSE Terminals, 100, 75, 80, entirelinein
stock

We’'d really like you to come by our
stores, but if you can’t, call us direct.
When you need theright productat the
right price, remember the service and
supportourlocal storeexperts and na-
tional distribution center can give you.

Ask for expert advice and your
best price.

For information or the store location nearest you, call

(404) 449-8089

\¥/\/\

@'D
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Micro Mart is a registered trademark of Micro Mart, Inc.
IBMis aregistered trademark of International Business Machines Corporation.

Miami, Fi.Lauderdale, Tampa, Orlando, Tyson’s Corner, Rockville.
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"What Tom Wolfe did for the riginal’
astronauts, Levy has done for HACKERS:"

Meet Peter Deutsch, who was still in short pants when he stumbled
on the TX-0 at MIT; Bill Gosper, the Horowitz of computer key-
boards and guru of the Hacker Ethic; Richard Greenblatt, who went
into night phase so often that he zorched his academic career;
Steve ?Slug) Russell, who hacked e

the first video game and never

made a dime from it; Lee Felsen-
b un CWVe DA 8w

stein, who brought the “‘junkyard
HEROES OF THE

approach’' to computers; Efrem
Lipkin, who loved machines but
hated their uses; John Harris, star
programmer who yearned for
female companionshig. Learn
how the Ethic shared by these
adventurers and visionaries
brought about the computer revo-
lution that has changed our world.
“Atour de force of storytelling.
It'll hook you from the first page.”
—Whole Earth Software Review [

*Joe McGinniss, author of Fatal Vision TN L I\ A/
DOUBLEDAY TEVEN LEVY

COMPUTRR
REVOIUTION

of the whiz kids whose rreverence,
ind sheer genis changed the workd

U S C Proudly introduces Our New
“PROFESSIONAL COMPUTER CHASSIS/
POWER SUPPLY” for IBM PCIXT
& Compatibles

Designed to enable easy, straight-forward conversion of IBM
PCIXT & compatibles board-level products into complete
microcomputer-based systems meeting specific performance
and installation requirements.

Features:

* More than just another
pretty face

¢ Sturdy to withstand the
vigors of use in the
intended environment.

* Good RF attenuation to
eliminate interference with
adjacent electronic
equipment.

* High efficient switching
power supply, with all DC
cables-plug right in.

* Built in fan, 2 additional
AC sockets plus card
racks with plastic guides.

* Assembled & Tested

o Professional PC-Chassis (B5W). .. ....o.iviinvrininnn.... $179.00
* Professional XT-Chassis (130W)...............coiiieiinonin $259.00

Dealers & OEM ingquiries invited,

U S Components
1055 Sunnyvale - Saratoga Rd.
Sunnyvale, CA 94086
TEL (408) 730-1399

Terms: Prepaid check or money order, Mastercard or Visa.
Shipping Charges: U.S. FREE, Canada $2.00, COD $5.00 (No COD's to Canada)
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sion. In this chapter, Lafore instructs us in the use of .BAT
files for setting up assembly-language commands, includ-
ing the passing of module names using dummy param-
eters 1 %. 2%, and so on. This is the sort of thing that you
see mentioned in IBM's documentation, but the mind-
numbing effect of that documentation generally manages
to hide anything of importance. Someone has to shake
you by the shoulders and say. "Hey, this is useful!!” which
is exactly what Lafore does throughout his book. That's
why this is such a great book for programmers relatively
new to the IBM PC.

Another advantage of Lafore’s approach of centering on
a specific machine is that you can gain good knowledge
not only of assembly-language but also of the useful sub-
routines that are available in MS-DOS and in the IBM ROM
(read-only memory). Many examples show how to take ad-
vantage of system routines, and the range of applications
described in the book is large and rich. The author
discusses sound, starting from one note and proceeding
to sirens and scales. He also covers communication with
the outside world, including the keyboard, video display,
and printer; by the end of chapter 4, | was able to write
several routines at the system level for changing print style
on printed output. (Remember, this was my first crack at
8088 assembly language.)

In a large section on graphics, Lafore describes plotting
in black and white or in color, one-point plotting, simple
fill routines, and implementation of Bresenham's algorithm
for drawing lines. He provides a solid foundation for do-
ing graphics using machine language.

Another large section covers use of the disk from ma-
chine language, including implementation of sequential
and random-access files. A final section discusses inter-
facing assembly-language programs with BASIC and Pascal
programs. Appendix B contains eight machine-language
programs for illustrative purposes, including a small file
manager for keeping track of birthdays, and the famous
Sieve of Eratosthenes for benchmarking.

There are many things I like about this book. First, it is
well written; the disfiguring ignorance of the English lan-
guage found in much computer-related writing is absent.
Second. the author makes no presumptions about the
reader’s knowledge: everything is laid out, even if it in-
volves some repetition, which, for learning, is not bad.
Third, the important things in assembly language are
emphasized: no getting lost in the weeds of binary
arithmetic. Explanations are offered with the attitude that
“here’'s something interesting you might like to know"; the
author makes it clear which information he presents is
essential to programming and what is simply background.
Many texts present all information as being of equal (and
high) importance, with consequent information overload
for the reader. Finally, this book can substantially deepen
your knowledge of the IBM PC operating system. This pro-
vides a perspective on the use of system facilities that can-
not be obtained by perusing IBM documentation, and

(continued)



No matter how specialized your
customers’ business needs, Canon’s new
compact desktop computer is uniquely
designed to accommodate them.

Because the TX-50 s a self-contained
computer that can be customized for a
wide range of specific business
applications.

Its all-in-one design includes:
= A high-performance 16-bit
microprocessor with MS-DOSt operating
system. Standard 128KB memory is
expandable to 256KB.
= Seven-inch high-resolution
monochrome CRT display.
= Fifty-function LED keyboard plus
separate ten-key calculator pad and
cursor control keys.
= Three-inch compact floppy disk drive
with 150 K-bytes memory capacity per
side.
= Optional RS-232C serial interface and
Centronics-type parallel interface
available.
= Wire dotimpact printer that gives a

© 1984 CanonUSA,, Inc.
*MS-DOS is a trademark of MICRO SOFT.

sharp 5X7 dot matrix and has a maximum
30 characters per line. One original plus
two copies can be made on plain paper in
either black or red.

With such impressive, self-contained
flexibility, the TX-50 is ideal in areas such
as customer operations and counter
service. Especially since the TX-50
provides such a huge range of varied
functions, yet takes up so little space.

Businesses such as gasoline stations,
banks, mail rooms, real estate brokers
and numerous others will find the TX-50
parficularly useful for sales, credit, loan or
general customer calculations.

So if youre dealing with business,
whether large or small, and you feel they
need a rather special computer, consider
the new Canon®TX-50desktop computer:

There isn't a desk it won't fit.

For more information:

Call 1-800-323-1717, Ext. 302.

(In lllinois call 1-800-942-8881, Ext. 302.)
Or write Canon U.S.A,, Inc.

Systems Division/TX-Series
P.0. Box CN 11250, Trenton, N.J. 08650

Canon Systems Division
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ShuffleBuffer

QShuﬂleBuﬂer

® Has Random Access Printing . . . an Intelll-

gent processor which stores phrases, pas-
sages, entire letters, spreadsheets, graphics
and commands, then prints the information
in whatever order you want, as many times as
you want.

® Has FIFO printing (first-in, first-out) . . . acts as a
reservoir, accepts data at computer speed,
prints on its own, freeing the computer for
further tasks.

@ Has BYPASS Printing . . . permits interruption of
long-term buffer operations for straight-thru
shortterm printing.

PLUS
Data compression . . . expands memory stor-
age to 4 times. Infinite copy capability. Sim-
ple erase feature to clear buffer. Compatible
with virtually any serial or parallel computer,
serial or parallel printer (letter quality or dot
matrix) as well as plotters and modem:s.

WRAP it all up with SHUFFLE/BUFFER!

Call or write for the dealer nearest you:

Interactive Structures Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004

Telephone: (215) 667-1743 |
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in any orderl
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which is likely to be unappreciated by the novice user.

In a reference to Appendix D (which covers the DOS
functions), Lafore writes, "It might be educational for you
to look through this appendix. just to get a rough idea
of the kinds of things these calls do. Many of the descrip-
tions will be mysterious to you at this point. but by the
time you finish this book. you will be reading appendix
D for relaxation, like the Sunday comics.” The author
points beyond the subject of assembly language and seeks
to give the reader a broader knowledge of MS-DOS that
can be used as a springboard for further learning. This
quote, by the way, is an example of the informal, often
humorous approach Lafore takes.

At $21.75 for a paperback, the price is a bit steep, even
though the book has 500 pages. Nevertheless, it is a good
value because it really does what it sets out to do: pain-
lessly teach the beginner how to program an IBM PC in
assembly language. In addition, it greatly deepens the
reader’s knowledge of the IBM operating system and pro-
vides a background that makes IBM's documentation com-
prehensible. Someone who knows nothing at all about
programming or computers will not find this book useful;
| came to it with some knowledge of machine language.
although of a much different type (6502). But experienced
programmers and anyone moderately skilled in writing
BASIC would very much enjoy this book.

Assembly Language Primer is a language tutor, and it con-
tains many good program ideas. Although it is well in-
dexed, it is definitely not a reference text. And the word
“Primer” must be taken literally since the advanced fea-
tures of the IBM Macro Assembler are not described.

John Figueras (65 Steele Rd.. Victor, NY 14564) is a retired research
chemist who teaches computer science on a part-time basis at the State
University of New York at Geneseo.

COMPUTER ETHICS: A GUIDE FOR THE NEW AGE
Reviewed by Mark J. Welch

C omputer Ethics is an overview of many problems facing
our newly computerized society. By addressing
in a short volume the many ethical issues raised by per-
sonal computers, the author may make it easier for others
to identify and expand upon them.

Douglas Johnson's background is religious, not technical,
legal, or psychological. Thus the book contains more gut
reactions than concrete examples, and the examples are
from current popular media (mid-1983 newspaper and
magazine articles). His intent is not to solve the problems
or even analyze them carefully; instead, his goals are to
show that computer ethics are desperately needed and
to propose an approach.

Although Johnson's book is short and clearly written,
it would have been more useful if it had been either ex-
panded to include a more complete discussion or edited

(continued)



How does a new,
letter-quality, thermal
transfer printer made
by Canon sound?

Very quiet.

e
G
9

Canon & =

Canon's advanced non-impact
printing technology heralds yet
another achievement—The F-60; a
flexible, high-quality thermal transfer
printer with Graphic Image capability.

Its letterquality printing is good
enough to use with a word
processor, yet quiet enough to be
seen and not heard. The F-60
operates at a dramatically low 45db,
so it's perfect for even the most
noise-conscious office.

Extreme flexibility gives access to
three attractive printing modes.
Printing speeds range from Graphic
Image at a rapid 80cps, through
Draft and NearlLetterQuality to
Letter-Quality at a smooth 20cps and
an impressive highresolution 36X24
dot matrix.

But its flexibility doesn't stop there.
A simple system of interchangeable
typestyle cartridges gives an in-
credible choice of eight different fonts.
© 1984 Canon US A, Inc.

The F-60 is also highly versatile.

It handles not only thermal paper
and overhead projection fim, but
also plain paper in single sheets, rolls
or fan folded. Its self loading
mechanism automatically inserts
and advances the paper. It's even
compatible with most leading
personal computers.

Plus it prints in a choice of four
bold colors.

And it does it very quietly and at
a very competitive price.

For upgraded performance,
optional accessories include pin
feed, tractors, roll paper holders and
a serial interface card.

The new F-60 thermal transfer
printer from Canon. You have to
admit it sounds very good.

For more Information:

Call 1-800-323-1717, Ext. 300.

(In lllinols call 1-800-942-8881, Ext. 300.)
Or write Canon U.S.A, Inc.,

Printer Division, P.0. Box CN 11250,
Trenton, N.J. 08650

Canon Printer Division

Circle 54 on inquiry card.



Circle 365 on inquiry card.

ERGO* 4000 is the ASCII Terminal featuring
80-column by 66-line format for tull-page dis-
play capability. Features include: 15 down-
loadable function keys, four video attributes,
pass-through printer port, screen saver,
alternate character generator, settable tabs,
24-line display, and user-definable custom
mode. (Compatible with VT100. codes.) Most
popular word processing packages are
already modified to run on the ERGO® 4000.

Call toll-free 1-800-325-9056
Tek- Ask for Department D

Aids ) 44 East University Drive
Industries, Inc.  Arlington Heights, Illinois 60004

SPECIAL
OFFER ON

sovsreoR

Everything that goes into a 3M

diskette is manufactured and/or controlled
by specifications set by 3M. From unique substrates and
oxides, to hole punching and jacket fabrication, 3M does
it all and does it well. With confidence in your complete
satisfaction, 3M diskettes are certified to be error free
and have an unlimited warranty against defects in
workmanship or materials. And to help introduce you
to the quality of 3M, we're running a special on their
full range of information processing products,
including—

* 3M Diskettes e 3M Mag Tape e 3M Data Cartridges

PLUS! Specials on many other products in our full
range discount catalog of computer supplies. Call, write,
or utilize reader service to obtain your FREE catalog with
special offer coupon enclosed.

LYBEN COMPUTER SYSTEMS

1250-E RANkin Dr. e« Troy, Ml 48083  Phone (313) 589-3440
Simply #1 in service and reliability.

IF IT'S WORTH REMEMBERING, IT'S WORTH 3M
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to the length of a journal article.

Several problems raised in Computer Ethics have been ad-
dressed for many years by dozens of other books. The
potential for error or abuse of large databases has been
a popular topic. Likewise, computer ‘“raiders” have re-
ceived extensive coverage in the press. After reading far
too much about both, | was glad that Johnson glossed over
these problems.

| haven't seen much discussion of some other problems,
however, and wish that Johnson had elaborated more on
these. For example, he mentions the disparity in computer
use between rich and poor students; the use of personal
computers to download information and store it long after
errors in the original file are corrected; and the problems
raised by spending more time with computers than with
people.

Johnson defines an ethic, explains why it is needed for
computer use, and suggests a number of ground rules.

Understandable, perhaps indisputable, are suggestions
that people should be allowed to see and correct database
information about them; that society must realize and
allow for disparities in computer access; and that com-
puter buyers should be warned about computer uses that
are illegal, including copying programs.

Some of Johnson's suggestions are less understandable
and would probably be met with strong opposition. His
suggestions regarding computer piracy are idealistic. First,
he suggests that we “make it illegal to sell computer pro-
grams that can break any type of security codes.” Severe
penalties for software pirates, another suggestion, seems
more acceptable.

Next, he suggests that “a law could require companies
to give a purchaser enough |backup| program disks at a
reasonable cost so pirating is neither feasible nor attrac-
tive. ... If the user is a manager in a corporation with
multiple personal computers, |the company should] pro-
vide an inexpensive way to supply the corporation with
a larger number of disks and manuals.” While few people
would dispute either point, | doubt many software com-
panies or users would want a law specifying exactly what
is a "reasonable cost” or an “inexpensive way."

Johnson also suggests that consumer laws be expanded
to give more rights to computer buyers, and that laws pro-
hibit storing certain types of personal information on per-
sonal computers,

To enforce the laws, Johnson suggests that “spot checks”
be used. While this might help prevent software piracy.
| suspect (and hope) the idea will never gain support.

I took issue with a number of Johnson’s proposals and
wished for better proof of several “problems” and a more
thorough discussion of some issues. Nevertheless, Com-
puter Ethics is a helpful overview of some issues that will
undoubtedly be the subject of many books and articles
in the near future. m

Mark ]. Welch is the User News editor for BYTE's Microbytes
section. He can be contacted at POB 372, Hancock, NH 03449.



WE DRESSED OUR
UNIX* SOFTWARE FOR
YOUR IBM PC/XT

Try it Risk FREE — the first AT&T-licensed UNIX
implementation for the IBM PC/XT. Shipping since
August 1983, Venix/86 is the popular choice among
knowledgeable UNIX users and developers. Here's why!
Multi-User Capability...

Share the same PC, disk, and printer with up to
three users! Simply plug in a CRT and run.
Multi-Tasking...

Edit a file, print a report, run a spelling check,
format a diskette...all at the same time.
Berkeley Enhancements...

Including vi, termcap, more and the c shell.
Real-Time Extensions

With semaphores, raw and asynchronous 1/0,
priority, shared data, 1/0 page addressing.
Quad-Screen Windowing...

Featuring four unique and powerful windows.
MS-DOS Partitioning...

Keep your DOS files and programs!

Lean and Clean...

192K RAM, 3.5 Mbytes on disk. Proven reliability.
Applications...

Networking, word processors, database managers,
spreadsheets, menu interfaces.

One Source with Unisource...

Unisource is the leading publisher and devel-
oper of UNIX software for the IBM PC/XT
and compatibles, DEC Professional 350,
Rainbow, Micro-11, PDP-11, VAX series,
and NCR computers. All our packages are

fully documented and supported by our
800 user hotline. Call for a complete
information kit or to arrange your 30-day
Risk FREE Trial of Venix/86. Unisource
Software Corp. Department 4109

71 Bent St., Cambridge, MA 02141.

Telex 92-1401/COMPUMART CAM

CALL 617-491-1264

Getting UNIX Software
Down to Business

DECEMBER 1984 « BYTE 79

*UNIX is a trademark of AT&T Technologies, Inc.
Venix/86implementation by VenturCom, Inc.
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Hayes. Leading the way
with quality telecomputing
systems for the personal
computers that businesses
use most.

When it comes to communicating—
computer to computer—Hayes says it
best. All you need is a Hayes Smart-
modem é,t's like a telephone for your
computer) and Smartcom II° software,
to get you into all the right places.

In no time at all, and with no assis-
tance at all, you can create, send and
store files, and automatically log on
to information services. The communi-
cation possibilities are endless!

Introducing our new Smartcom II.
More connection capabilities.
More convenience.

Now Hayes goes even further to stream-
line your communications and optimize
your connections.

Smartcom II software is currently
available for more than 21 personal
computers (with even more to come).
That means you can communicate,

Smartcomto Smartcom, with an IBM PC
and IBM PC AT AT&T 6300, COMPAQ*
and others.

And that's not all! Smartcom 11 also
emulates the DEC* VT52 and VT100/102,
now in widespread use in many busi-
nesses. This feature lets your personal
computer “pretend” it's a DEC terminal,
opening the door to a vast installed
base of DEC minicomputers!

We stand on protocol.

In addition to the popular Hayes
Verification protocol, the new Smart-
com 11 also includes the XMODEM
protocol, ensuring accurate transmis-
sion to a wide range of personal com-
puters and mainframes at information
services. By matching the protocol (or
“language”) of a remote computer to
yours, Smartcom Il can transmit informa-
tion error-free, regardless of interference
on the phone lines.




“When I got this computer
I thought my problems were
over. Then it dawned on
me I needed to talk to the
IBM PC in sales and the
ATST 6300 inaccount- "%
ing. What I needed was
the right modem and / .

software, so I went

with the leader!”

Voice to data-in the same calll

With Smartcom 11, you can easily switch
from voice to data transmission (and
back again), all in the same phone call.
This saves you time and money, since

you don'thave to hang up and dial again.

Your Hayes telecomputing system
works—totally unattencﬁevd.

Smartcom Il makes telecomputing
Sh;lﬁ)le' even when you're not there.

It allows your Smartmodem to receive
a message for you when you're out,
and leave it on your disk or printer.
And you can teﬂ Smartcom II to “save”
the messages you've created during
the day. and automatically send them

at night, when phone rates are lowest.

Get your hands on the leader.

With an unsurpassed record of relia-
bility. it's a small wonder Smartmodem

“

is such asmart buy! Smartmodem 300™
(the first of the Smartmodem series)
dials, answers and disconnects calls
automatically. Smartmodem 1200™ and
Smartmodem 1200B™ (it plugs into an
expansion slot inside an IBM PC or
compatible), provide high-speed, high
performance communications for busi-
nesses of all sizes.

And, when Smartmodem is purchased
with Smartcom II, you have the most
dependable telecomputing system
available for your personal computer.

Everything we do at Hayes is designed
to make communications easier for you.
Feature-rich, direct-connect modems.
Menu-driven software. Concise docu-
mentation. And a customer service
organization, second to none!

See your dealer right now for a hands-

 ondemonstration of Smartmodem and

our latest version of Smartcom II. From
the telecomputing leader. Hayes.
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Hayes Microcomputer Products, Inc.
5923 Peachtree Industrial Blvd.
Norcross, Georgia 30092 404/441-1617.
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Smartcom Il is a regjstered trademark and Smartmodem 300, Smartmodem 1200 and Smartmodem 1200B are trademarks of Hayes Microcomputer Products. Inc.
*Trademarks of their respective companies. ©1984 Hayes Microcomputer Products. Inc.
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" BACK UP YOUR HARD DISK
DRIVE IN 3 MINUTES"! |

-

BY MAYNARD ELECTRONI?S

e backs up IBM-PC, XT, or AT compatible hard drive of any size.

e fully portable — back up any number of systems in your office.

e simple to use — put in program diskette and type ‘‘SAVE’’ — it’s that easy! :

e unlimited storage — when cartridge is full, drop in new cartridge and keep running.

e technically advanced — features file-by-file backup, read-after-write checks, automatic
directory information.

works With: _\8\M-PC, XT. AT, and Portable PC'

— Compaq, Compaq +, DeskPro'
.— NCR' Model 4
— other 100% PC-compatible systems

.

MAYNARD EL ECTRONICS

430 E. Semoran Blvd.
Casselberry, Florida 32707 » 305-331-6402

We make modern times better.

+ >

*Actual time: 2 min/57 sec. Total files backed up: 376 Australian Distributor: Dicker Data/78 Captain Cook Drive/Caringban, N:S.W. 2229/(02)

FI g 525-2122. United Kingdom Distributor: QCL/(0672) 20529. West Germqan Distributor:
canIStlng of 10,002,432 bytes. Computed on IBM_ PC Compu-Shack/Ringstrabe 56/5450 Neuwled 1/(02631) 20031/Telex 867716 CELGK. All
with 512K memory and one 10MB hard disk drive. Other European Export: Ashford International/Atlanta, GA/(404)456 -4017/Telex 15-4120

Your actual back-up time may vary. CHAUPOCR SRS

tIBM-PC, XT, AT, and Pprtable PC are trademarks of International Business Machines.
Compaq, Compaq +,and DeskPro are trademarks of Compag Computer Corpora-
tion. NCR is a trademark of NCR Corporation.
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® dBASE, LOTUS
DEMYSTIFIED—dBASE 11
and Lotus 1-2-3 Seminars,
various sites throughout the
U.S. Both seminars stress
the practical applications of
these two popular pro-
grams. The fee is $245 each
or $450 for both. Contact
Software Institute -of
America Inc., 8 Windsor St.,
Andover, MA 01810, (617)
470-3880. December

® ENGINEERING INSIGHTS
Continuing Engineering
Education, Washington, DC.
Among the courses are
"Hands-On Programming in
the C Language.” "UNIX: A
Hands-On Approach,” and
“Internet Systems and Pro-
tocols.” Tuition ranges from
$730 to $875. Contact Dick
White, Continuing Engineer-
ing Education, George
Washington University,
Washington, DC 20052,
(800) 424-9773; in the
District of Columbia, (206)
676-8515. December

® HI-TECH EXPLAINED
Advanced Technology Semi-
nars, various sites through-
out the U.S. Among the
topics to be explored are
local-area networks, voice/
data integration, CAD/CAM,
WordsStar, and Lotus 1-2-3.
Fees range from $195 to
$885. Contact Bernie llson
Inc.. 65 West 55th St., New
York, NY 10019, (212)
245-7950. December

® INTEL WORKSHOPS
Microcomputer Workshops,
various sites throughout the
U.S. and Canada. Intel, the
semiconductor memory
manufacturer, is offering
more than 20 workshops on
microprocessor applications.
A brochure is available.

<— Circle 246 on inquiry card.

Contact Customer Training,
Intel Corp., 27 Industrial
Ave., Chelmsford, MA
01824-3688, (617) 256-1374.
December

® PROFESSIONAL EDUCA-
TION—Seminars from the
Institute for Professional
Education, various sites in
the U.S. Programs in statis-
tics, management, simula-
tion and modeling, personal
computers, and computer
science. Contact the Insti-
tute for Professional Educa-
tion, POB 756, Arlington,
VA 22216, (703) 527-8700.
December

® SEMINARS FOR PROS
Advanced Professional Edu-
cation Seminars, various
sites throughout the U.S.
Seminar topics include the
IBM PC, dBASE II, local-area
networks, and UNIX. Fees
range from $545 to $745. A
calendar is available. Con-
tact the Center for Ad-
vanced Professional Educa-
tion, Suite 110, 1820 East
Garry St., Santa Ana, CA
92705, (714) 261-0240.
December

® CONFERENCES, MEET-
INGS—Conferences and
Meetings of the Institute of
Electrical and Electronics
Engineers, various sites
throughout the U.S. and the
world. A calendar of con-
ferences and meetings com-
plete with contact persons
is available. Contact IEEE
Computer Society, POB 639,
Silver Spring, MD 20901,
(301) 589-8142.
December—]anuary

® REFRESHERS FOR
ENGINEERS—Continuing
Engineering Education,
Washington, DC. Courses in-
clude “Communications
Satellite Systems ** and
"Foundations of Modern
Telecommunications Sys-
tems.” Fees range from
$795 to $920. Contact Con-
tinuing Engineering Educa-
tion, George Washington
University, Washington, DC
20052, (800) 424-9773; in
the District of Columbia,
(202) 676-8530.
December—)anuary

® DATA COMMUNICA-
TIONS TAUGHT—Networks
and Data Communications
Short Courses, various sites
throughout the US. A few of
the courses to be held are
“Introduction to Datacomm
and Networks,” "Designing
Digital Communication Sys-
tems,” and “Configuring
Distributed Processing Sys-
tems.” A catalog is available.
Contact Integrated Computer
Systems, 6305 Arizona
Place, POB 45405, Los
Angeles, CA 90045, (800)
421-8166; in California, (800)
352-8251 or (213) 417-8888.
December—February

® DEVELOPMENT SEMI-
NARS—Professional Devel-
opment Seminars, various
sites throughout the US.
The Institute for Advanced
Technology, a division of
Control Data Corporation,
presents seminars in a vari-
ety of areas, including data
communications, database
management, software engi-
neering, CAD/CAM, personal

0000 00000000000000000000000000000000000000000000000000000000

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue, we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops, and courses
to BYTE, Event Queue. POB 372, Hancock, NH 03449.

computers, office automa-
tion, and personnel manage-
ment. A catalog is available.
Contact Institute for Ad-
vanced Technology. Control
Data Corp. 6003 Executive
Blvd., Rockville, MD 20852,
(800) 638-6590; in Maryland,
(301) 468-8576.
December—February

® LEARN PERSONAL COM-
PUTING—New York Univer-
sity Programs in Personal
Computing, New York City.
Continuing education credits
can be earned as you learn
about personal computers,
application programs, lan-
guages, communications,
and microcomputer tech-
nology. Fees and session
lengths vary. A brochure is
available. Contact New York
University, School of Con-
tinuing Education, Data Pro-
cessing and Systems Analy-
sis Institute, 327 Shimkin
Hall, New York, NY 10003,
(212) 598-7771.
December—February

® INFO PROCESSING
SEMINARS—New York
University Seminars in Infor-
mation Processing, various
sites throughout the US.
Seminars to be held include
"Fundamentals of Informa-
tion Processing for Nontech-
nical Executives.” "The
Management of Technical
Personnel.” and "Managing
the Data Center.” Contact
New York University, School
of Continuing Education,
Seminar Center, 575
Madison Ave. New York, NY
10022, (212) 580-5200.
December—March

® MANAGEMENT

COURSES OFFERED

Courses from the American
(continued)
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e
The Little Board™...$349*

The world's simplest and least expensive CP/M computer

CP/M 2.2
INCLUDED *UNDER $200 IN

OEM QUANTITIES

© 4 MHz ZBOA CPU, 64K RAM, ZB0A CTC, 2732 Boot ROM
© Mini/Micro Floppy controller (1-4 Drives, Single/Doubie Density, 1-2 sided, 40/80 track)
e Only 5.75 x 7.75 inches, mounts directly to a 5 1/4” floppy drive
© 2 RS232C Serlal Ports (75-9600 baud & 75-38,400 baud), 1 Centronics Printer Port
© Power Requirement: +SVDC at .75A; +12VDC at .0SA/On-board - 12V converter
e CP/M 2.2 BDOS e ZCPR3 CCP e Enhanced AMPRO BIOS
* AMPRO Utilities Included:
o read/write to more than 2 dozen other formats (Kaypro, Televideo, 1BM CP/M86....)
o format disks for more than a dozen other computers
o menu-based system customization
* BIOS and Utilities Source Code Avallable
® SCSI/PLUS Adapter:
e Mounts directly to Little Board e Slavel/O board control e Full ANSCX3T79.2
¢ 16bidirectional 1/0 lines ¢ $99/Quantity 1

280A 15 a regsstered trademark of Z1log, Inc
\ COMPUTERS. INCORPORATED P/M 15 a registered trademark of Digital Research —/
\ 67 EastEvelyn Ave. » Mountain View, CA94041 « (415)962-0230 « TELEX 4940302

Distrioutor/Dealer /Reps

EVENT QUEUE

BEFORE YOU BUY
CABLE ASSEMBLIES,

~ underhood
_ shield

Gold plaied pins.

. 22 AWG.
. PD.T. - lwisted
_ underhood. conductors

Strain reliever

~~ Atuminex
1 Shield
|

CHECK UNDER THE HOOD!

[ ]
DATA SPEC™ cable assemblies are the very best. Each
cable is fully shielded to exceed FCC EMI/RFI emission
requirements. The unique P.D.T. technique, introduced by
DATA SPEC™ and employed beneath the hood shield,
insures maximum integrity under the most adverse
conditions. DATA SPEC™ has interface cables for all your
requirements: Printers, Modems, Monitors, Disk Drives,
and much more. And all DATA SPEC™ cable assemblies
carryalifetime warranty. Insist on DATASPEC™ cables in
the bright orange package. Available at better computer
dealers everywhere. For more information, call or write:

LCALCACOPLECT.

A Division of Alliance Research Corporation

20120 Plummer Street - Chatsworth, CA 91311 - (818) 993-1202

2mm PVC cpver;f

Copyright © 1984 by Alliance Research Corporation Patent PND.
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Management Association,
various sites throughout the
US. The American Manage-
ment Association offers a
wide variety of courses in
such areas as information
systems, office automation,
and communications. A
catalog outlines each course.
Contact American Manage-
ment Associations, 135 West
50th St. New York., NY
10020, (212) 586-8100.
December—April

® TRAINING IN KNOWL-
EDGEMAN~—Training Semi-
nar on KnowledgeMan,
Chicago. IL. A two-day train-
ing seminar on the Knowl-
edgeMan integrated in-
formation-management
system for 16-bit computers.
Contact KnowledgeMan
Training Coordinator, Micro
Data Base Systems Inc., POB
248, Lafayette, IN 47906,
(317) 463-2581.

December 10-11

® STRATEGIC ISSUES
CONSIDERED—The 1984/
1985 Strategic Issues Con-
ference, Americana Canyon
Hotel, Palm Springs. CA. The
theme for this conference is
"Positioning for Success in
the New Computer Market.”
A keynote address will be
delivered by John Sculley.
president and chief ex-
ecutive officer of Apple
Computer Inc. Contact
Corky Holden, Info Corp.,
20833 Stevens Creek Blvd.,
Cupertino, CA 95014-2107,
(408) 973-1010.

December 10-13

® COURSE COVERS C

C Programming: A Hands-
On Workshop, Seattle, WA.
This course explains how to
design and write C pro-
grams and how to evaluate
the C language for specific
applications. The tuition is
$995. Contact Irene Paster-
nack, Specialized Systems
Consultants, POB 7. North-
gate Station, Seattle, WA
98125-0007, (206) 367-8649.
December 10-14

® FIFTH GENERATION
COMPUTERS—Fifth Genera-
tion and Super Computers:
An International Symposium,
Rotterdam, The Netherlands.
Lectures and panel discus-
sions will be featured. Pro-
totypes of several Japanese
machines are expected to
be shown for the first time
outside Japan. Contact Fifth
Generation and Super Com-
puters Symposium 1984,
Rotterdam Tourist Office,
Stadhuisplein 19, 3012 AR
Rotterdam, The Netherlands;
tel: (010) 14 14 00; Telex:
21228 vvvnl. December 11~13

® DEC SHOW

DEXPO West 84, The Sixth
National DEC-Compatible In-
dustry Exposition. Disney-
land Hotel, Anaheim, CA.
Products and services that
support Digital Equipment
Corporation’s machines will
be displayed. Contact Ex-
poconsul International Inc..
55 Princeton-Hightstown Rd.,
Princeton Junction, N]
08550. (609) 799-1661.
December 11-14

® TECHNOLOGY UP-
DATE—Hi-Tech Update ‘84,
Delta Ottawa Hotel, Ottawa,
Ontario, Canada. A series of
presentations designed to
inform senior management,
engineers, and consultants.
Sponsored by the Carleton
University Faculty of Engi-
neering. For further details,
contact Conference Coll Inc.,
1138 Sherman Dr., Ottawa,
Ontario K2C 2M4, Canada,
(613) 224-1741.

December 12-13

® EDUCATIONAL COMPUT
ING—The Second Annual
International Computers in
Education Conference,
Queen Elizabeth Hotel,
Montreal, Quebec, Canada.
More than 100 exhibitors
and 125 speakers will par-
ticipate in conferences spon-
sored by the McGill Univer-
sity Faculty of Education.
For more information, con-
tact GEMS Conference and
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Consulting Services, POB
367, Snowdon, Montreal,
Quebec H3X 3T6. Canada,
(514) 735-1388. December 12—14

® MICROS MARCH TO
ATLANTA—The Fourth An-
nual Southeast Computer
Show and Software Exposi-
tion, Civic Center, Atlanta,
GA. For details, contact
CompuShows, POB 3315,
Annapolis, MD 21403, (800)
368-2066; in Annapolis,
(301) 263-8044; in Baltimore,
(301) 269-7694; in the
District of Columbia, (202)
261-1047. December 1316

® CAD/CAM SEMINAR

Carl Machover on CAD/CAM.
Cathedral Hill Hotel, San
Francisco, CA. Contact Carol
Every, Frost & Sullivan Inc.,
106 Fulton St.. New York,

NY 10038. (212) 233-1080.
December 17—19

® SOFTWARE MANAGE-
MENT CONTROL—Con-
figuration Management of
Software Programs, Washing-
ton, DC. Intended to show
those working in software
management how to control
development, maintenance,
and operational costs.
Familiarity with MIL-STD
480, 483, and 490 is helpful,
but there is no prerequisite
for this course. The cost is
$730. Contact Stod Cor-
telyou, Continuing Engineer-
ing Education, George
Washington University, Wash-
ington, DC 20052, (800)
424-9773; in the District of
Columbia, (202) 676-8520.
December 17-19

® BRIEFING ON
ADVANCED LANGUAGES
Structured Techniques Using
Fourth Generation Lan-
guages, Dallas, TX. This
seminar explains how struc-
tured techniques and fourth-
generation languages can be
used. The fee is $795. Con-
tact Software Institute of
America Inc., 8 Windsor St.,
.\ndover, MA 01810, (617)
470-3880. December 18—20

® BUSINESS GRAPHICS
SEMINAR—Carl Machover
on Business Graphics,
Cathedral Hill Hotel, San
Francisco, CA. Contact Carol
Every, Frost & Sullivan Inc.,
106 Fulton St., New York,
NY 10038, (212) 233-1080.
December 20-21

January 1985

® NETWORKS MADE
CLEAR—Computer Semi-
nars, various sites through-
out the U.S. A series of
seminars that covers com-
puter databases and such
applications as local-area
networks and graphics. Con-
tact Technology Transfer In-
stitute, 741 Tenth St., Santa
Monica, CA 90402, (213)
394-8305. January—February

® HANDS-ON LEARNING
Hands-On Computer Semi-
nars, Wintergreen, VA.
Seminars offered are “Intro-
duction to Personal Com-
puting,” "Word Process-
ing/Information Manage-
ment,” and “Spreadsheet-
ing/Graphing.” Each spans a
four-day period and pro-
vides 14 hours of hands-on
practice. Rates, which in-
clude lodging and ski-lift
tickets, vary from $570 to
$975, depending on accom-
modations. Contact Dr.

M. D. Corcoran, Wintergreen
Learning Institute, POB 7,
Wintergreen, VA 22958,
(800) 325-2200; in Virginia,
(804) 325-1107.
January—March

® TELECOMMUNICATIONS
CONFERENCES—Telecom-
munications Program,
various sites throughout the
U.S. Satellite Technology
for the Nontechnical
Manager” will be offered.
Contact Phillips Publishing
Inc., Suite 1200N, 7315
Wisconsin Ave., Bethesda,
MD 20814, (301) 986-0666.
January—May

(continued)

1009% FLAWLESS
COPIES . ..

. . . FAST!

No need to tie up your valuable computer to duplicate

diskettes . . . when VICTORY can provide you with a
duplicator that will do the job flawlessly, and much
faster. One button operation automatically formats,
duplicates and verifies up to 8 diskette copies at the

same time.

VICTORY can supply you with literally dozens of
standarized formats to match the protocol of virtually

any current computer. In addi-
tion, built-in utilities enable
you to read or devise any for-
mat you may require. If that's
not enough, VICTORY can
help you with unusual or
unique formatting, serializing
or copy-protecting problems.

VICTORY duplicators are
designed to be reliable. Each
of the copy drives has a
separate controller to increase
copying throughput and
ensure maximum uptime.
VICTORY Duplicators use
industry proven drives com-
bined with 100% digital tech-
nology . . . there are no
analog circuits to slowly drift
out of tolerance.

Let us help free you from
your disk-duplicating bottle-
neck at a surprisingly
attractive price. Write or call:
VICTORY ENTERPRISES
TECHNOLOGY, INC., 8910
Research Blvd., Suite B2,
Austin, Texas 78758—

(512) 450-0801.

Victory Entérprises
Technology, Inc.

Circle 378 on inquiry card.
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Now Your
Computer
Can See!

*295,00°

A total imaging system complete
and ready for plug-and-go opera-
tion with your personal computer.

The MicronEye™ offers select-
able resolution modes of 256 x 128
and 128 x 64 with operating speeds
up to 15 FPS. An electronic shutter &
is easily controlled by software or £
manual functions, and the included sample programs allow you to con-
tinuously scan, freeze frame, frame store, frame compare, print and pro-
duce pictures in shades of grey from the moment you begin operation.

Only the MicronEye™ uses the revolutionary 1S32 OpticRAM™ image
sensor for automatic solid state image digitizing, with capabilityfor grey-
tone imaging through multiple scans. And with these features, the
MicronEye™ is perfectly suited for graphics input, robotics, text and
pattern recognition, security, digitizing, automated process control and
many other applications.

The MicronEye™ is available with immediate delivery for these com-
puters: Apple II, IBM PC, Commodore 64 and the TRS-80CC (trademarks of

Apple Computer Inc., International Business Ma-

MicronEye™
“Bullet”

chines, Commodore Corp.. and Tandy Corp.
respectively).

Phone for MicronEye™ information
on the Macintosh, TI PC and RS232
(trademarks of Apple Computer Inc. and Texas In-
struments respectively.)

*(Add $10.00 for shipping and handling [Federal
Express Standard Air}; residents of the following
states must add sales tax: AK. AZ, CA. CO. CT.FL,
GALIA. 1D, IL. IN, LA, MA, MD. ME. MI, MN, NC, NE.
NJ. NY. OH. PA, SC. TN, TX, UT. VA.VT. WA, WL,

VISION SYSTEMS

2805 East Columbia Road
Boise, Idaho 83706

(208) 383-4106

TWX 910-970-5973

TECHNOLOGY, INC.

When switching or hghtm‘
cause voltage s

is your
comput
safe?

Perma Powers
Surge Suppressors
provide the
transient protection
computers need

e Protects components;
prevents data errors .
¢ Eliminates both line-to-line
and line-to-ground surges

o Automatic failure shutdown
prevents unprotected operation
e Extended Life models have

RF and EMI filters and a
three-year warranty

Now at your
computer store.

P€RN\A POW€R
€lectronics INC.

5615 West Howord Avenue e Chicogo. lilinois 60648 @ (312)647-9414
86 BYTE « DECEMBER 1984
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® SME CONFERENCES,
EXPOS—Conferences and
Expositions from the Soci-
ety of Manufacturing Engi-
neers, various sites through-
out the U.S. For a calendar.
contact the Society of
Manufacturing Engineers,
Public Relations Depart-
ment, One SME Dr., POB
930, Dearborn, Ml 48121,
(313) 271-0777.
January—November

® SYSTEM SCIENCE
EXAMINED—The Eighteenth
Annual Hawaii International
Conference on System
Sciences: HICSS-18, Hono-
lulu, HI. A series of con-
ferences devoted to ad-
vances in information and
system sciences. Major topic
areas are hardware, soft-
ware, decision-support and
knowledge-based systems,
and medical information
processing. Contact Nem B.
Lau, HICSS-18 Conference
Coordinator, Center for Ex-
ecutive Development, Col-
lege of Business Administra-
tion, University of Hawaii.
2404 Maile Way, C-202,
Honolulu. HI 96822. (808)
948-7396. January 2-4

® PCB MANUFACTURING
Printed-Circuit Fabrication
Technical Seminar, Sheraton
Twin Towers Hotel, Orlando,
FL. Multilayer processing,
trends in manufacturing and
materials, and computer-
aided manufacturing will be
explored. The registration
fee is $350, which includes
materials, luncheons, and
admission to a trade show.
Contact Laura Harrel. PMS
Industries Inc.. 1790 Hem-
bree Rd., Alpharetta, GA
30201, (404) 475-1818.
January 3-10

® GIZMOS GALORE
Consumer Electronics Show,
Convention Center, Las
Vegas, NV. One of the
largest shows of consumer
electronics products. Contact
Consumer Electronics Office,
Suite 300, 2001 Eye Street

NW. Washington. DC 20006,
(202) 457-8700. January 5-8

® MANAGE RESOURCES
WISELY—Managing Com-
puter Resources, Winter-
green, VA. Focuses on net-
working. system design. per-
formance evaluation, and
operational difficulties en-
countered by managers and
executives. Rates include
lodging and ski-lift tickets
and vary from $570 to $769
depending on accommoda-
tions. Contact Dr. M. D. Cor-
coran, Wintergreen Learning
Institute, POB 7, Winter-
green, VA 22958, (800)
325-2200; in Virginia, (804)
325-1107. January 7-11

® STERLING COMPUTER
SHOW—The Fourth Annual
Sauk Valley Computer Club
Computer Show, Northland
Mall, East Lincolnway. Ster-
ling, IL. Businesses, schools,
and users groups from the
area will display and demon-
strate computers and related
services. Admission is free.
Contact Sauk Valley Com-
puter Club, POB 702, Ster-
ling. IL 61081. January 12-13

® SCSI DEVELOPMENTS
Small Computer Systems In-
terface (SCSI) Forum. Fort
Lauderdale, FL. A seminar
and exhibit devoted to SCSI
controllers and peripherals.
Contact Mr. ]. Molina, SCSI
Forum Ltd., POB 2625. Po-
mona, CA 91768-2625. (213)
410-3952. January 15

® BUSINESS COMMUNICA-
TIONS—The Second Annual
Business Telecommunica-
tions Exposition: BizlelCom
Northeast. Aspen Hotel-
Manor, Parsippany, NJ.
Seminars and product dis-
plays. Preregistration is com-
plimentary; $10 at the door.
Contact Michael C.J.
Houston, T.E. G. Inc., The
Exposition Group. 83
Barnegat Blvd., Barnegat, NJ
08005, (609) 698-7020.
January 16-18

(continued)



WORD PROCESSING/
EDITORS

Easywriter 1l System 219
Fancy Font 159
Final Word 189
Microsoft Word 239
Microsoft Word/Mouse 299
Muitimate 269
PeachText 5000 199
PFS: Write 95
Samna Word Ill Call
Volkswriter Deluxe 169
The Word Plus (Oasis) 109
Word Perfect {SS1), 49
WordPlus:PC with The Boss $319
WordStar . 219
WordStar Professional
lWS/MM/SS/SIA $279
WordStar Options Fa
MM/SS/SI) $189
XYWrite li+ $229
SPREADSHEETS/
INTEGRATED PACKAGES
AuraS 329
Electric Desk 229
Framework 369
Integrated 7 339
Jack 2 329
Lotus 1-2-3 309
Multiplan 135
Open Access 299
Smart System 579
guperrtllalc 3 g%g
mphony
TKI golver 269
VisiCalc IV 159
COMMUNICATIONS/
PRODUCTIVITY TOOLS
Crosstalk $119
Memory Shift $79
Move It $109
Prokey 3.0 $ 95
Relay $ 99
Smartcom II $109

DATABASE SYSTEMS
Alpha Data Base

Manager Il 179
Condor Il 299
dBase Il 279
dBase il 369
DBplus 89
Friday 179
InfoStar+ 289
Knowledgeman 299
PFS: File/PFS: Report 169
Powerbase 239

uickCode 159
:base 4000 269
TIM IV 249
Versaform 249

LANGUAGES/UTILITIES
Concurrent w/Windows $219
Digital Research

C Compiler $219
DR Fortran 77 $219
Lattice ‘C' $299
Microsoft C Compiler $309
MS Basic Compiler $249
MS Fortran $239
Norton Utilities $ 59

PROJECT MANAGEMENT
Harvard Project

Manager 239
Microsofi Project 169
Scitor Project 5000 299
VisiSchedule 199

ACCOUNTING MODULES
BPI Accounting 369
US EasyBusiness System  §319
MBA Accountin 369
Open Systems Accounting §429
Peachpak 4 (GL/AP/AR) 239
Peachlree Accounting 299
Real World Accounting 469

Star Accounting Partner
(GL/AP/AR/PAY) §2d9
Star Accounting Partner Il $699

GRAPHICS/STATISTICS
Abstat 279
BPS Business Graphics 229
Chartmaster 259
DR Draw 199
Energraphics w/Plotter 319
Execuvision 279
Fast Graphs 219
Graphwriter Combo 399
MS Chart 169
PC Draw 279
PFS: Graph 95
Signmaster 199
Statpak-NWA 329
Statpac-Walonick 299
PROFESSIONAL
DEVELOPMENT
Management Edge $169
Think Tank $129
HOME /PERSONAL FINANCE
Dollars and Sense $119
Financier |l $119
Home Accountant Plus $ 99
Sundex-CPA $109
HARDWARE
PERIPHERALS*
AST Six Pack Plus {64k) $269
Quadboard (0k) $Call
Hayes 12008 with
Smartcom $399
Hayes Smartmodem 1200 $489
Keytronic 5151 DLX $209
IRMA $995

Hercules Graphics Board ~ $349
Epson FX-100 Printer $Call

Comrex Il Printer $Call
C Itoh Prowriter $Call
Okidata 93A $689
Toshiba P1351 Printer $Call
64K Memory $ 55

“Call for shipping

LOWEST PRICE GUARANTEE!!

We will match current nationally

advertised prices on most products.
Call and compare.

FREE!

Diskette Library Case

. with your order. This attractive
case protects, indexes and stores
10 diskettes for quick retrieval.
Normally a $10 value, it is now
available FREE to Softline customers

TERMS:

Checks—allow 14 days toclear. Credit processing—add 3%. COD orders—cash, M.0. or certified
check—add $3.00. Shipping and handling UPS surface—add $3.00 per item (UPS Blue $6.00

per item). NY State Residents—add applicable sales tax. All prices subject to change.

Symphony
‘429

Professional

‘279

AST 6 Pak
Plus

Smartmodem
1200B

Quad Board | Smartmodem

Expanded 64K 1200
279 ‘489

‘ To Order call ‘
|=-800-221-1260
In New York State call (718) 438-6057

For technical support
and information call
> (718) 438-6057

Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN UI
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Now last minute presentations

can be made from
your personal computer.

In color. In house. In minutes.

Introducing Polaroid Palette.

Whether your presentation is in 30
minutes or 30 days, the new Polaroid
Palette Computer Image Recorder will
make it easier. Priced at under $1800% it
lets you make Polaroid instant 35mm
slides or prints from personal
computer-generated data. Right at your
desk. So now you can create a presen-
tation in minutes. Without sending out
for processing, paying premiums for
rush service or risking the security of
your confidential information.

Works with the graphics
packages of the IBM PC or XT,
DEC Rainbow, Apple ITeand II+
as well as other pcs.

The Polaroid Palette is designed to
work with many graphics software
packages. In fact, when using such
popular programs as Graphwriter,
Chart-Master, Sign-Master, DR Draw
and DR Graph, Palette can virtually
double both the horizontal and vertical
resolution of your monitor. Plus, a

Circle 308 on inquiry card.

“backfill” feature reduces raster lines
for a smoother, more finished appear-
ance. The result—presentation quality
slides. On-the-spot.
Color 35mm slides, even from a
black and white CRT
Think of it as an artist’s palette. Be-
cause Palette “paints” your graphs,
charts and text. You're choosing from
up to 72 colors. If you don’t want red,
press a few keys—it’s green. And if
you're not the artistic-type, Polaroid
has developed a menu of color sets:
combinations of colors that have been
specially coordinated to complement
your presentations. And all of this is
yours, even if you have a black and
white monitor.

Lets you make last minute
changes or add
up-to-the-minute information.
The Polaroid Palette is the fast, con-
venient, low-cost way to prepare slides
for your presentation. And perhaps

even more important, Palette allows
you to keep confidential information
confidential. You won'thave to send
your work out to anyone again.

So why wait until the last minute to
find out about Polaroid Palette? Call
this toll-free number or return this
coupon. Because with Palette you'll
make your deadlines, in no time.

| For a demonstration, call toll-free, or mail the
coupon to Polaroid Corp., E.1 erl\e[mg Dept.
l 604, 575 Technology Sq., Cambridge, MA 02139.

. CALL 1-800-225-1618

| O Send information.
| B-12/84

| Name Title

O Have representative call.

| Company

| Address

I City Stute Zip

| Telephone (

| PC make and model

EPolaroid

L - __

*Suggested list price. Polnrold'
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Third Annual Conference on

INTERACTIVE
INSTRUCTION DELIVERY

in Education, Training
and Job Performance |

February 13-15, 1985 l
Sheraton Towers Hotel
Orlando, Florida '

Presentations cover applications in:
® Videodisc
® Microcomputers
® Software Development Methodology

Exhibitors include:

Applied Science Assoc. Inc. MetaMedia Systems
Creative Technologies Corporation Pioneer Video, Inc.
NCR Corporation - Video Systems LaserVideo, Inc.
Capital Video Communications, Inc. ~ Sony Corporation
Panasonic Industrial Company General Electric

Digital Equipment Corporation Creativision
Raytheon Service Company Kinton, Inc.
Online Computer Systems ICS-Intext
3M OpticalRecording Project Hazeltine
Digital Techniques, Inc. Hitachi

For further information contact:
e Society for Applied Learning Technology
:50 Culpeper St., Dept. B
Warrenton, VA 22186 (703) 347-0055

256K Ram, 2-Fioppy drives,
" 10 Meg. hard drive,
Mono card, Monitor, DOS
$2795

call for complete details

Printers
Brother HR-15
Epson FX-80
JUKTIOH OO S
Software
dBase NIRRT 5 .

PRSIV if s
Lotus 1-2-3

Call for pricing on our complete line
of fine computing products

YOU CAN'T BUY COMPUTERS FOR LESS
(619) 579-2730 (800) 782-4242 (ca only)

3855 Avocado Bivd., Suite 1402227 La Mesa, California 92041

o —

Mo hwrCard) Prices subject to change without notice.
IS Prices reflect 2 1/2% cash discount e Quantities Limited R
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EVENT QUEUE

® COMMUNICATIONS
INDUSTRY CONFERS
COMMTEX International and
The 1985 NAVA, Convention
Center, Anaheim, CA.
COMMTEX features audio-
visual, video, and microcom-
puter products for business,
education, and government.
NAVA, the conference and
convention of the Interna-
tional Communications In-
dustries Association, is
made up of numerous semi-
nars, general sessions, and
special-interest group
meetings. Contact Interna-
tional Communications In-
dustries Association, 3150
Spring St., Fairfax, VA
22031-2399, (703) 273-7200.
January 16-21

® MEASUREMENT
SCIENCE—Measurement
Science Conference, Marriott
Hotel, Santa Clara, CA.
Technical sessions will ex-
plore such topics as laser
and optical-fiber metrology.
time and frequency mea-
surements, and the effects
of data networks on calibra-
tion. Exhibits and formal ad-
dresses highlight this event.
Registration details are
available from Darlene
Diven, Measurement Science
Conference, POB 61344,
Sunnyvale, CA 94088-1344,
(408) 756-0270. January 17-18

® OPTICAL ENGINEERING
SYMPOSIUM—The 1985
Symposium on Optical and
Electro-Optical Engineering
and Instrument Exhibit, Mar-
riott Hotel, Los Angeles, CA.
This symposium, sponsored
by the International Society
of Photo-Optical Instrumen-
tation Engineers (SPIE). is
made up of conferences, ex-
hibits, and tutorial short
courses. Contact SPIE, POB
10. Bellingham, WA 98227-
0010. January 20-25

® UNIX USERS UNITE

The 1985 UniForum: The In-
ternational Conference of
UNIX System Users, Info-
mart, Dallas, TX. More than

400 companies are expected
to exhibit UNIX-related
equipment. A conference
program is planned. Uni-
Forum, sponsored by the
lusrigroup. will be held in
conjunction with the grand
opening of Dallas’s Interna-
tional Information Process-
ing Market Center (Infomart).
Contact Professional Exposi-
tion Management Co., Suite
205, 2400 East Devon Ave,,
Des Plaines, IL 60018, (800)
323-5155; in lllinois, (312)
299-3131. January 21-25

® IN-FLIGHT COMPUTING
EXPLORED—Meeting of the
Radio Technical Commission
for Aeronautics, Washington,
DC. An industry committee
will look into the possible
effects that battery-operated
portable computers may
have on an airplane’s naviga-
tional equipment. The com-
mittee, called SC-156, meets
at 9:30 a.m. Contact the
Radio Technical Commission
for Aeronautics, Suite 500,
1425 K St. NW, Washington.,
DC 20005. January 22-23

® MICROS, COMMUNICA-
TIONS, AND BUSINESS
Microspeak ‘85, San Fran-
cisco, CA. This conference
will focus on ways to set up
a cost-effective microcom-
puter communications sys-
tem. The fee is $695. Con-
tact Stephen J. Schneider-
man, Micro Communica-
tions, 500 Howard St., San
Francisco, CA 94105, (415)
397-188l. January 22-24

® SEMICONDUCTOR
EQUIPMENT, CONFERENCE
Advanced Semiconductor
Equipment Exposition and
Technical Conference, Con-
vention Center, San Jose,
CA. Admission to the show
is free with preregistration.
Contact Joyce Estill. ASEE
‘85 Show Manager, Cartlidge
& Associates Inc.. 1101
South Winchester Blvd.
#M259, San Jose, CA 95128,
(408) 554-6644.

January 22-24
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® COURSEWARE TIPS
Selecting and Evaluating In-
structional Courseware,
Princeton, NJ. This seminar
shows teachers how to iden-
tify sources and the effec-
tiveness of educational
courseware, how to evaluate
courseware, and selecting
and using courseware direc-
tories, clearinghouses, data-
bases, and published
reviews. Hands-on experi-
ence is provided. The fee is
$125. Contact Educational
Testing Service, Princeton, NJ
08541, (609) 734-1108.
January 24

@ INSTRUCTIONAL
COMPUTING CONFERENCE
The 1985 Florida Instruc-
tional Computing Con-
ference, Sheraton Twin
Towers Convention Center
and Howard Johnson's
Florida Center Hotel,
Orlando. FL. This fifth an-
nual conference will feature
more than 100 sessions on
instructional and adminis-
trative computing as well as
general conference sessions.
More than 130 companies
will exhibit. Contact the
Florida Department of Edu-
cation, Educational Tech-
nology Section, Knott Build-
ing, Tallahassee, FL 32301,
(904) 487-3104.

January 28-31

® NETWORK CON-
FERENCE, EXPO—The
Seventh Annual Communica-
tions Networks Conference
and Exposition, Convention
Center, Washington, DC.
Contact Communications
Networks 1985, POB 880,
Framingham, MA 01701,
(800) 225-4698; in Massa-
chusetts, (617) 879-0700.
January 29-31

® GERMAN TRADE SHOW
Micro-Computer ‘85, Hall 4,
Fairgrounds, Frankfurt, West
Germany. More than 200 ex-
hibitors of hardware, soft-
ware, accessories, and ser-
vices will display their
wares. Other features in-

clude seminars, workshops,
and discussions. Contact Mr.
Philippe Hans, German
American Chamber of Com-
merce, 21st Floor, 666 Fifth
Ave. New York, NY 10103,
(212) 974-8856.

January 29-February 3

® PAN AMERICAN CON-
FERENCE—The First Inter-
national Information Man-
agement Congress Pan
American Conference,
Caribe Hilton International
Hotel, San Juan, Puerto Rico.
Seminars and product ex-
hibits on advanced micro-
graphics and office automa-
tion. Contact IMC, Pan
American Conference, POB
34404, Bethesda, MD 20817,
(301) 983-0604.

January 30-31

February 1985

® OEM CONFERENCES
OEM-Only Regional Invita-
tional Conference, various
sites throughout Europe.
For a schedule, contact
Beatrice Labbe, Conference
Director—Europe, B.].
Johnson & Associates, 3151
Airway Ave. #C-2, Costa
Mesa, CA 92626, (714)
957-0171. February—March

® AUTOMATED FACTORY
EXPLORED—Automated
Manufacturing, Don CeSar
Hotel, St. Petersburg, FL.
Contact Eleanor Bernet,
Frost & Sullivan Inc., 106
Fulton St., New York, NY
10038, (212) 233-1080.
February 4-5

® TECHNOLOGY AND THE
OFFICE—The 1985 Office
Automation Conference,
Georgia World Congress
Center, Atlanta, GA. The
theme for the sixth annual
Office Automation Con-
ference is "Today's Partner-
ship: People and Tech-
nology.” More than 45 tech-
nical sessions are planned.
(continued)

High performance to cost ratio...

MODEL7956 .................
(with RS232 option) . ... $1099.
MODEL 7956 (stand alone) $ 879.
GTEK'’s outstanding Gang Pro-
grammer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a pro-
duction environment when pro-
gramming a large number of chips
is required. It will program all
popular chips on the market
through the 27512 EPROMS. It
also supports the Intel 2764A &

Programming Chips?

Projects develop profitably with development hardware /software from GTEK.

MODEL 7228 - $549

This model has all the features
of Model 7128, plus [Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits;
grams 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips. Supports
Tektronics, Intel, Motorola and
other formats.

27128A chips. It will also program
single chip processors.

EPROM & PAL

PROGRAMMERS

—These features are standard from GTEK—

Campatible with all RS232 serial interface ports ® Auto sedat baud rate © With ar without hand-
shaking ¢ Bidirertional Xon/Xoff ¢ CTSOTR  Read pin cosupatible ROMS e No per
sonality modules ¢ Intel, Motarola, MCS86 Hex farmats ¢ Split fadlity for 16 bit data paths
Read, program, farmatted list cxmmands e Interrupt driven — grogram and verify real time while
sending data ¢ Program single biyte, block, ar whole EPROM e Intelligent diagnastics disrern bed
and/ar erasable EPROM e Verify erasure and cxmpare cammands © Busy light  Complete with
Textoal zero sertion farce sucket and integral 120 VAC power (240 VAC/S50Hz available) ©

MODEL 7324 - $1199
This unit has a built-in compiler.
The Model 7324 programs all
MMI. National and TI 20 and 24

MODEL 7128 - §429
This model has the highest
performance-to-price-ratio of any
unit. This is GTEK's most popular

pin PALs. Has non-volatile || unit/ It supports the newest
memory. It operates stand alone || devices available through
or via RS232. 256Kbits.
MODEL 7316 Pal Programmer ................. ... Pa000 ... %599
Programs Series 20 PALs. Built-in PALASM compiler.
by GTEK's EPROM Programmers
NMOS NMOS CMOS EEPROM MPU'S
2758 2764A 2508 68764 27C16 5213 12816A 8748 8741H
2716 27128 2516 8755 27C16H 5213H 12817A 8748H 8744
2732 27128A 2532 5133 27C32H 52B13 8749H 8751
2732A 27256 2564 5143 27C64 X2816 8741 68705
2764 27512 68766 27C256 48016 8742H

UTILITY PACKAGES

GTEK's PGX Utility Packages will allow you to specify a range of addresses to
send to the programmer, verify erasure and/or set the EPROM ty]ge. The PGX Utili-
ty Package includes GHEX, a utility used to glgnerate an Intel HEX file.

PALX Utility Package — for use with GTEK's Pal Programmers — allows
transfer of PALASM® source file or ASCII HEX object code file.

Both utility packages are available for CPM,* MSDOS,®* PCDOS,® ISIS® and
TRSDOS® operating systems. Call for pricing.

AVOCET CROSS ASSEMBLERS

These assemblers are available to handle the 8748, 8751, Z8, 6502, 68X and other
microrrocessors. They are available for CPM and MSDOS computers. When order-
ing, please specify processor and computer types.

ACCESSORIES

Model 7128-L1, L2,L2A ............ XASM (for MSDOS) .......... $250.
... $ 80.

.............. (OEM Quantity) $259. U/V Eraser DE-4 .
Model 7128-24 ............... $329. RS232Cables ............ i
Cross Assemblers .......... . $200. 8751 ‘Adapter ................
SIM48 Simulator . . . .. Callfor pricing 8755 Adapter ....... .
PGX Utilities . .. ..... Call for pricing 48 Family Adapter

PALX ... . cimusns Call for pricing 68705 Adapter .. .....

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576
601/467-8048

, INC.

GTEK, PALASM, CPM, MSDOS, PCDOS, ISIS, and TRSDOS

are all registered trademarks.
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KMA “DISCOUNT" SOFTWARE

MOST ORDERS SHIPPED NEXT DAY

BUSINESS/HOME/UTILITIES

Accounting Partner 26750
Accounting Plus GUAP/AR/INV  ea 256 75
Bank Street Writer 5595
Blacks Law Oictionary 8597
Bookkeeper i1 6598
BPI GL/AR/AP/PAY/INV ea 26750
Ctnal GUAR/AP/PAY ea 18000
DBase Il 39500
0Graph 189 00
Oisk Orive Analyzer 3595
Doar & Sense 12900
Federal Othaial Forms 6500
Fnday 19900
Home Accountant 6197
Infostar 28000
Landlord 38775
Multiplan 14700
Peachtree AP/AR/GI/INV/PAY ea 450 00
Peach Text 25675
Pessonal Investor 11750
PFS Write/File/Rep/Graph ea 9375
Protin 199 75
Ouick Code 18900
Stock Portfolio System 13875
Tax Advantage 56 97
Tax Break Annual 10800
Tax Break Planner 138 00
Tax Deuisions 167 40
Tax Preparer 17500
Westware GL/AP/AR/PAY/INV ea 31500
Wordstar 28000

ETC ETC ETC

RECREATION/EDUCATIONAL

Adventuteland 3398
Algebra 1-4 ea 3397
Alphabet Circus 2797
Biotogy Facts 2797
Coast to Coast Amenca 4397
Computer Prep for Gre 7397
Crypto Cube 3397
Dinosaurs 3397
Dinosaur Dig 4397
Elementary Science Facts 3397
Fleet Feet 3397
tnjured € ngine 3397
Jungle Hunt 3267
Lucky's Magic Hat 3397
Matchmakes Grammar 2397
Math Blaster 4397
Moon Patrol 3267
Ms Pac Man 3267
Owlcat Sat {15 Hry 7397
Pole Postlion 3267
Sat - Math/verbal ea 3397
Sea Horse Hide & Seek 3097
Shapes & Colors Rodea 2797
Speed Reader Il 6197
Spelling Grade 2-8 ea 3397
Summer Games 3400
Teach Yoursell Apple Basic 3097
Typing Instruclor 3597
Webster The Word Game 3097
Word Master 3040
Zaxxon 3397

ElC ETC ETC

CALL FOR PRODUCTS NOT LISTED
NY RESIOENTS ADO APPLICABLE TAX
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE AND AVAILABILITY

KMA SOFTWARE
P.0. BOX 14

FRESH MEADOWS, N.Y. 11365

ORDERS: (800) 332-0429

INFORMATION: (212) §91-2772

Powerful Single Board Computer
Includes CP/M Plus™ on Disk

280CPU
MSCJCO uses the most popular microprocessor, the
280. as asmainCPU MSC.ICO runs at § MHZ without
any wait states. Thewhole systemisincorporatedintoa
tugh quality four layer PC board measuring only 145mm
X250mm(10° x &). The system requires only 1.2 Amps.
4+ S Voltsand0.) Ampsat 12 Voits.
Banked CP/M Plus Included

CP/M Ptus (30 banked) 1s included on disk with all
manuals. CPIMPIus 15 upwardly compatible with CPIM
2.2 and includes the SID debugger. the MAC and RMAC
macro assemblers and the LINK-80 loader. MSCACO's
custom BIOS provides support for multiple disk formats

New Items:
* MSDOS Coprocessor
* 68000 Coprocessor
Assembied. Tested * 80X24 LCD Dnver

IncludesCP/M 3.0on disk * HadRAM Disk
« 3% SingleBoard

Mountain 8ide Oomputer

MSG=160O

Video. 128Kb, CP!M Plus™, and more

Two RS232C Ports
MSCICO communicates wilh printers. modems, piot-
ters. and other standard RS232C devices through its
two senai ports. These ports are independently pro-
grammable for baud rates, stop bits. data format and
parity. Synchronous communication on Port A is
Jumper slectable.
Centronics Parallel Port
A stand.rd Centronics paraliel port aliows MSC-ICO to
communicate with printers and other paralle! devices
Parallel Keyboard Port
MSCHCO connects to any ASCil parallel keyboard of
positive or negative polarity wilh a negative strobe. A

andiOdevicecontrol. disk
formatung, disk copying. defining function keys and
madifying screen attributes is also included
128Kb RAM
One 64K bank of memary is devoted to CP/M and its
diskcache blocks, while the other 64K bank is devoted
to applicauons programs. This arrangement not only
provides morememoryforprograms. but i sigrificantly
increases the speed of disk 11O
Internal Floppy Disk Controller

MSC-ICO handles Shugarl!/ANS! standard floppy disk
dnvesina vanety of sizes and formats:

8" SS5D, 243Kb

+8"DSDD, 1.2Mb

«5.3/4" DSDD, 320Kb

«5-1/4" DSQD, 800Kb

*5-114" QHD,1.2Mb
Up to four drives of any density or size can be con-
nected toMSC-ICO. Both § 4 and 8 inchconnectors are
on-board to make disk drive connections easy.

HIgh Speed CRT Controller
MSCICOcontisns an 80 x 24 line memory mapped CRT
controller. Video output 15 composite or separate to
match any monitor Attributes such as inseit and delete
line, reverse video, and semigraphics are supported
Cursor excape sequences ae an extension of DEC's
VT52 and canbe easily reprogrammed to emulate most
standard termmnals.

CPIM PAs™ of Digtal Researcn i

type-ahead bulfer and progr.ammable function keys are
provided by MSCICO’s custom BIOS.
16 BIt TTL 11O Port
This port allows you to access printers, relays, LEDS,
DAC's. ADC's, switches. EPROM prograrmers and
many other devices.
Clock Calendar
The battery backed up clock calendar provides tirme and
date nformauon to CPIM for tle stamping The clock
canalso be accessed from applications programs
External Bus
MSCICO's 50 pin bus connector providesexpansionfor
a tard disk controlier, RAM clisk, graphics or a 68000
system Please call or write for more informaton on
theseoptions.
MSC.ICO Saves Time and Money
With MSCICO' fow cost and quality worksmansiip,
why spend time. energy and money to design, debug
and test your own system. Whether you require single
units or large volume quaniities we can meet your
needs Order your evaluation unit taday!

Manutacturedby:

Southern Pacific Limited

1-3-18 Tsurumichuo Tsurumi, Yokohama, JAPAN 230
= 045.501-8842, Telex: 3822320 SPACIFJ

USADistributor:
ARTISOFT. Inc.
P.O.Box 41436, Tucson, Atizona 85719 = {602}327-4305
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EVENT QUEUE

Full-conference preregistra-
tion fees are $100, which in-
cludes admission to the ex-
hibit area. Student, one-day.
and exhibit-only rates are
$10, $40, and $30, respec-
tively. Full-conference
registration at the door is
$125. Contact OAC "85,
American Federation of In-
formation Processing
Societies Inc., 1899 Preston
White Dr., Reston, VA
22091, (703) 620-8952.
February 4-6

® SHOW AND CON-
FERENCE—Mini/Micro
West-85, Hilton Hotel,
Anaheim, CA. A computer
conference and exhibition.
Contact Electronic Conven-
tions Management, 8110
Airport Blvd.. Los Angeles,
CA 90045, (213) 772-2965.
February 5-7

® MANUFACTURING EXPO
Florida Computer Manufac-
turing Expo, Centroplex
Expo Center, Orlando, FL.
Hardware, software, periph-
erals, and accessories will
be displayed. A seminar
program is planned. Contact
Great Southern Computer
Shows, POB 655, Jackson-
ville, FL 32201, (904)
356-1044. February 5-8

® STRIDE TO FAIRE
Stride Faire "85, MGM
Grand Hotel/Casino, Reno,
NV. This is the second an-
nual technical trade fair
sponsored by Stride Micro,
formerly known as Sage
Computer. Contact Laura
Smith, Stride Micro, 4905
Energy Way, Reno, NV
89502, (702) 322-6868.
February 8-10

® SOFTWARE MANAGE-
MENT CONTROL—Configu-
ration Management of Soft-
ware Programs, San Diego,
CA. See December 17-19
for details. February 11-13

® COMPUTERS FILL
EDUCATORS’ TALL ORDER
The Fifth Annual Conference

of the Texas Computer Edu-
cation Association, Hyatt
Regency Hotel, Austin, TX.
The theme for this con-
ference is "New Directions
for Education Using Modern
Day Technology" Contact
TCEA Conference, POB
2573, Austin, TX 78768.
February 13-16

® COCO CONVOCATION
Rainbowfest, Irvine Marriott,
Irvine, CA. A show for users
of the Radio Shack TRS-80
Color Computer. More than
50 exhibitors are expected.
Contact Falsoft Inc., POB
385, Prospect, KY 40059,
(502) 228-4492.

February 15-17

® SOFTWARE UPDATE
The Second Annual Interna-
tional Software Update,
Waiohai Resort Hotel, Kauai,
HI. An international lineup
of speakers will focus on
domestic and international
marketing concerns and
future trends in microcom-
puter software. Attendance
is limited. Contact Raging
Bear Productions Inc., Suite
175, 21 Tamal Vista Dr.,
Corte Madera, CA 94925,
(800) 732-2300; in California,
(415) 924-1194.

February 16-20

® MICROS FOR EDUCA-
TORS—Association of
Teacher Educators National
Conference, Riviera Conven-
tion and Resort Hotel, Las
Vegas, NV. Exhibits and
demonstrations of micro-
computers, microcomputer
products, and communica-
tions equipment will be fea-
tured. Contact Peter C. West,
Learning Center, College of
Education, Gabel Hall 8,
Northern lIllinois University,
DeKalb, IL 60115, (815)
753-1241. February 18-19

® MANAGE YOUR
COMPUTER—Managing
Computer Resources, Winter-
green, VA. See January 7-11
for details. February 18-22
(continued)



owerful CP'M Software.

For Apple, Osborne, Kaypro, Rainbow, NEC, Epson, Heath, Xerox and others.

Now only $39 95 each!

NEVADA

COBOL

When we introduced Nevada COBOL in 1979, it was loaded with
innovations. Today's, Edition 2.1 is even better!

[ Extremely Compact. You can compile and execute up to 2500
statementsin 32K RAM, 4000 statements in 48K, etc.

(1 It's based upon the ANSI-74 standards with level 2 features such
as compound conditionals and full CALL CANCEL.

[J You get a diskette, 165-page manual with lots of examples and 16
complete COBOL source code programs.

Alsoavailable: COBOL Application Packages, Book 1 $9.95

NEVADA

FORTRAN

00 FORTRAN 1V based upon ANSI-66 standards with some 1977
level features.

OIF .. THEN . . ELSE constructs.

[J Avery nice TRACE style debugging.

[J 150 Englishlanguage error messages.

] You get a diskette, including an 8080 assembler and Nevada

FORTRAN rev 3.2, 214-page manual and five sample programs.
Requires 48K RAM.

NEVADA EDIT"

O A full-screen video display text editor rev. 3.1 designed specifi-
cally to create COBOL, PASCAL and FORTRAN programs.
[J See the review in May 1983 Microcomputing.

This is a limited time offer, so order yours today!

ELLIS COMPUTING, INC.
3917 Noriega Street
sINCE 1977 San Francisco, CA 94122 Phone (415) 753-0186
The CP/M Operating System, an 8080, 8085 or Z-80 microprocessor, and 32K
RAM are required, uniess stated otherwise above.

Diskette format:

[J 8” SSSD (Standard CP/M IBM 3740)
54" Diskette for:

O Apple CP/M

[JDEC VT 180

[J DEC Rainbow

[J Epson QX-10

[ HeathHard Sector (Z-89)

(J Heath Soft Sector (Z2-90, Z-100)

[J North Star Double Density
[J North Star Single Density
[J Osborne Single Density
[J Sanyo 1000, 1050
" [J Superbrain DD DOS
3.X (512 byte sec)

[ IBM-PC (Requires Z-80, CP/M-80 card) [] Televideo
[ Kaypro Double Density (NCR) [J TRS-80 Model | Base
[ Micropolis Mod It 0 mapper

[J NEC PC 8001 [J Xerox 820 Single Density

Satisfaction is guaranteed—or your money back. If for any reason
you're not completely satisfied, just return the package—in good
condition with the sealed diskette unopened—within 30 days and
we’ll refund your money.

NEVADA

PASCAL

This newest addition to the 8-bit Nevada product line has many
advanced features:

[J 14-digit precision, BCD Math, no round-off errors with decimal
arithmetic for business and floating point + 63 — 64 for scientific.
[J Avery nice TRACE style debugging.

[J Arrays up to 8 dimensions and 64K strings.

[J External procedures and functions with dynamic auto-loading.
[J One-step compile, no assembly or link required.

[J No limits on size of procedure, nesting levels, recursion.

[J Requires 60K RAM and one disk drivewith at least 90K storage.
[J You get a 184-page manual and diskette rev. 4.1.

NEVADA

BASIC

[J This interpreter has a built-in full-screen editor.
(] Single- and Multi-line functions.

[J BCD Math—no round-off errors.

[J Full Matrix operations.

[JRequires 48K RAM.

[J You get 220-page manual and diskette rev. 2.5.

NEVADA PILOT"

[J See review in January 1983 MICROCOMPUTING.
[J You get a diskette rev. 6.1, 131-page manual andten useful
sample programs.

Please send me: Software Packages
[JCOBOL [JFORTRAN [JEDIT [JPASCAL [BASIC [PILOT
Sendmyorderfor—____ packages @ $39.95 each Total

COBOL Applications Package @ $9.95 each Total

California deliveries add 6% or 6.5% sales tax

Outside North America, add $6.00 per package for
shipping. (Postage paid within North America.)

Checks must be in U.S. Dollars and drawn on a U.S. Bank.
[J Check enclosed [J CODif COD add $4.00

[J MasterCard O VISA

Card #

TOTAL
Exp.

Signature L

Ship to: Name
Street
City/St/Zip

CP/Mis a registered trademark of Digital Research, Inc. Microsolt is a registered trademark of Microsoft
Corp. TRS-80 is a registered trademark of Tandy Corp. Apple Il is atrademark of Apple Computer, Inc.
Osborne is aregistered trademark of Osborne Computer Corp. Xerox 820 is a trademark of Xerox Corp.
Kayprois atrademark of Non-linear Sys. Heath/Zenithis a tradem ark of Heath Corp. IBMis aregistered
trademark of Inter national Business Machines, Corp. Nevada BASIC, Nevada COBOL. Nevada FOR-
TRAN, Nevada PILOT, Nevada EDIT. Nevada PASCAL, and Ellis Computing are trademarks of Ellis Com-
puting, Inc. @ 1984 Ellis Computing, Inc.
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COMPETITIVE EDGE
P.0. BOX 556 * PLYMOUTH, MI 48170 ® (313) 451-0665

Featuring Multi-User Business Systems
LOMAS DATA PRODUCTS INC.

Thunder 186™, 256K, CCP.M® -86, 4 Slot, 2-5” DRSSU ...... $1995
S-100 PCT™ 8086, 256K, CCP/M® -86 Single User System ... .... 2396
S-100 PCTM 8086, 256K, CCP/M® -86 10 MByte Harddisk ... .... 3695
S-100 PCTM 8086, 512K, CCP/M® Multi-User IIMBHD ........ 4795
S-100 PCT™ 286, 256K, CCP/M® 86 Single User System . ........ 3095
S-100 PC™ 286, 256K, CCP/M® 86 10 MBYTE Harddisk ...... 4395
S-100 PC™ 286, 512K, CCP/M® Multi-User IOMBHD ........ 5195
Up to 40 Megabyte Hard Disk, 1024K Main Memory Available.
286 — 31116, Hazitall — $275, LDP72 — $220, 256K DRAM. . .... 636
CompuPro® Components Systems by Competitive Edge
Single User 85/88, 64K, CP/M® 2.2, 2-8”’ Floppy 10SIt ......... 2995
Multi-User 85/88, 256K, CCP/M® 8-16T™, 2.8’ Flpy, 10SIt ..... 4095
M-User 9 Ser, 85/88, 512K, CCP/M, 1-8”’ 40OMB HD, 10Slt. .. ... 6595
286, 128K, CP/M® -86™, 2.8 Floppy, 1/0-410SIt ............. 3799
ULTRA HIGH SPEED 8 BIT & 16 BIT SYSTEM BELOW
Macrotech 286/Z80H, 1024K, 12 Serial, AOMBHD, 20 St ....... 13695
Macrotech 286/Z80H in place of 85/88 ADD ................... 779
RAM 22TM _ §995, RAM 23TM.128 — $555, Disk IATM [ ... .. $459
1/0-4 — $297, 286/287 CPUTM — §$1276, CPU68K™ .. .. ... .... $459
CPU 8086 — 8495, 1/0-3 ........ ..ot 459
MACROTECH
286/280H Direct Replacement for 85/88, Cash Price ................coiiiininnoinnn. 1095
512K Static RAM Board to 2MHz List $2895 ...........oiiiiiiiiiiiiiiiiiniineann. 1975
TELETEK

Systemaster® , Z80A, 64K, 2-8''Single Sided Drives ................coiviiiuiieaii.
Systemaster® , Z80A, 64K, 2-8'' DoubleSided Drives . . . ..
Two User Turbodos® System 2 Z80A Slaves 2-8'° DSDD s
FourUser IOMB HD Turbodos Systemdslaves 18" .. ................iiiiiiniin...

Up 255 Megabyte Hard Disk & 16 Slaves 8 or 16 Bit

Systemaster [l SMHZ — $875, SBC86128K8MHZ .................cooviiiiiinnn 1035
SBC 8MHZ 8086, BMHZ 8087, 128K —$1595, SBC86/875MHZ ...................... 1195

ALL PRICES SUBJECT TO CHANGE AND GOODS ON HAND

Thunder 186, S-100 PC trademarks of Lomas Data Products, Inc. Systemaster registered
trademark of Teletek Enterprises, CP/M, CCP/M-86 are registered trademarks of Digital
Research, CCP/M 8-16, CPU 286, Interfacer 3 & 4, RAM 22, RAM 23, CPU 68K, Disk 1A,
CPU 8086, trademarks of CompuPro a Godbout Company. Turbodos is a registered trademark

of Software 2000 Inc.

When You Want The'Best, Call...

nos..

National Business Software and Supplies
[ STSENSE | sARGONN | TRWA |

MULTIMATE $295
PFS FILE 84
" PFS REPORT- ' 80
PFSWRITE" : 84
dBASE I 319
. dBASE Il 415
415
229
415

FLIGHT SIMULATOR
MULTIPLAN
KNOWLEOGEMAN
BANKSTREET
CROSSTALK 125
VOLKSWRITER 169
PRO KEY 89
NORTON UTILITIES 55
R BASE 4000 274

S 30
125
329

WRITER CALL

FRAMEWORK

WOROSTAR

WORDSTAR PRO +
TEAC MODEL #55-B DRIVES FOR IBMPC S139

NEW!!! Ribbons and Printwheels
call for prices

e e e HAPPY HOLIDAYS!!l e e o
(602) 967-5681 Mon-Fri

P.O.Box 3163 8AM-5PM
Tempe, AZ 85281

VISA*

‘MasterCard

No cash refunds—all sales final. 20% restocking fee. Add $5 for credit card purchases.
AZ residents add 6%. Prices subject to change. product subject to availability. Allow
two weeks for personal/company checks to clear. All items are new with manufacturers
warranty. Software not warranted for suitability of purpose. Shipping and handling
add $5 per order. Minimum order $50.
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EVENT QUEUE

® DIGITAL USERS MEET
DECUS Canada Spring Sym-
posium, LHotel, Toronto,
Ontario, Canada. This sym-
posium covers a variety of
topics of interest to Digital
computer users. Contact
Jeanne McNeish, DECUS,
100 Herzbug Rd.. POB
13000, Kanata, Ontario K2K
2A6, Canada, (613) 592-5111,
ext. 2782. February 19-22

® COMMUNICATIONS FOR
EXECS—Info/Central, O’'Hare
Exposition Center, Chicago,
IL. This show and con-
ference on computers and
communications is tailored
to the needs of executives
and data-processing man-
agers. Mainframes, micro-
computers, telecommunica-
tions systems, and micro-
graphics are a few of the
areas to be addressed. Con-
tact the Show Manager, Info/
Central, 999 Summer St.,
Stamford, CT 06905, (203)
964-8287. February 20-22

® COMPUTERS IN
EDUCATION—The Role of
the Computer in Education
5, Arlington Park Hilton,
Arlington Heights, IL. A
range of topics of interest to
educators will be presented.
Contact Rick Nelson, Micro-
Ideas, 2701 Central Rd.
Glenview, IL 60025, (312)
998-5065. February 20-22

® BUSINESS GRAPHICS
Computer Business
Graphics, Bonaventure Inter-
continental Hotel, Fort
Lauderdale, FL. Contact
Carol Every, Frost & Sullivan
Inc.. 106 Fulton St. New
York, NY 10038. (212)
233-1080. February 20-23

® COMPUTER FAIRE

The Fourth Annual IEEE
Computer Faire, Huntsville,
AL. Sponsored by the In-
stitute of Electrical and Elec-
tronics Engineers Inc. For
more information, contact
Terry Mizell, POB 5188,
Huntsville, AL 35805, (205)
532-2036. February 22-23

® FARM AUTOMATION
Agri-Mation, Palmer House
Hotel, Chicago. IL. This con-
ference and exposition will
focus on the role of automa-
tion in agriculture. Contact
the Society of Manufacturing
Engineers, One SME Dr.,
POB 930, Dearborn, Ml
48121, (313) 271-1500.
February 25-28

® COMPUTING IN
ANESTHESIA—Computing in
Anesthesia 85, The Third In-
ternational Seminar, Miramar-
Sheraton, Santa Monica, CA.
Medical and computer spe-
cialists will describe their
research and use of com-
puters in data acquisition
and display, monitoring,
education, database man-
agement, and knowledge-
based systems. The fee is
$300. Contact the Program
Chairman, Computing in
Anesthesia 85, Anes-
thesiology Education Foun-
dation, Federal Building,
POB 24230, Los Angeles,
CA 90024, (213) 825-7561.
February 25—March |

® AUTOMATION FOR
ELECTRONICS—Automated
Design and Engineering for
Electronics, Anaheim Hilton
and Towers, Anaheim, CA. A
conference and exposition
covering the design of elec-
tronic circuitry. Contact
Michael Indovina, Cahners
Exposition Group, Cahners
Plaza, 1350 East Touhy Ave.,
POB 5060, Des Plaines, IL
60018, (312) 299-9311.
February 26—28

® BETTER DOCUMENTA-
TION—Writing Better Com-
puter Software Documenta-
tion for Users, Atlanta, GA.
A course to help you write
clearly understood computer
documentation. The fee is
$475. Contact Elaine Had-
den Nicholas, Department of
Continuing Education,
Georgia Institute of Tech-
nology. Atlanta, GA 30332-
0385, (404) 894-2547.
February 26-28 m

Circle 12 on inquiry card. —
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THE TANDY 1000

by G. Michael Vose . ..............

CIARCIA'S CIRCUIT CELLAR:
BuiLD THE POWER 1/O SYSTEM

by Steve Ciarcia. . . ...............

C-LANGUAGE DEVELOPMENT TOOLS

by G. Michael Vose . . .............

AN INTRODUCTION
1O FIBER OPTICS, PART |

by Richard S. Shuford . ............

SOFTWARE FRAMEWORKS

by Gregg Williams . .. .............

BYTE'S FAVORITE STORIES concern new technology and the extension of real
computing power to more and more people. This month's features include
articles in both categories. The Tandy 1000 doesn't break through any
technological barriers—though it does make clever use of gate arrays to handle
multiple graphics modes—but this new machine provides remarkable com-
puting power at a surprisingly low price. The price seems even better when
you've tried the software that Tandy bundles with the machine. Building on
the ideas in the Model 100, Tandy has provided useful and friendly applica-
tions that work well with one another and present a consistent face to the
user. The Tandy 1000 will give a lot of homes the advantages of a fully func-
tional 16-bit machine.

Steve Ciarcia writes one article each month for BYTE. Writing the article is
the easy part. The hard part is inventing the device that the article will describe.
This month'’s invention is a 64-channel power 1/0 system. It can extend a com-
puter's reach into the real world, even to the point of becoming an industrial-
grade, closed-loop control system. If you'd like to make some changes in the
way the universe operates, Steve's power /O control system is a good place
to start.

Despite its strengths, the C programming language doesn't always make
things easy for the programmer. Now that C is popping up almost everywhere,
programmer’s aids are beginning to appear to help those of us who haven't
had access to UNIX systems for the past 10 years. Mike Vose gives us a preview
of three such aids: the Safe C Compiler/Profiler, which discovers run-time er-
rors; the Instant-C interpreter, which reduces the need to cycle through the
whole process of compilation; and the C Source Debugger, which permits
debugging in C instead of in machine language.

Fiber optics promises to increase communications bandwidth and transmis-
sion speeds to such a degree that the community of personal computer users
in North America will come closer together even as it grows more populous.
There are already some local-area networks that use fiber optics. This new
technology, which encompasses the fascinating phenomenon of total inter-
nal reflection, is one that we all need to understand better. To that end, Richard
Shuford offers an introduction to fiber optics.

Finally, Gregg Williams examines another approach to software development,
the world of software frameworks. A software framework is a program that
defines much of an application program's standard operating environment,
freeing the programmer to concentrate on the application. The result should
be increased programmer productivity. Gregg takes a close look at the soft-
ware framework embodied in Apple’'s Toolkit/32.

—Phil Lemmons, Editor in Chief
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IBM PC-compatible
with a PCjr price




BY G. MICHAEL VOSE

THE
TANDY 1000

Editor's note: The following is a BYTE product description. 1t is not a review. We provide an
advance look at this new product because we feel it is significant. We plan to provide a complete
review in a subsequent issue.

THE TANDY 1000, Tandy Corporation’s latest addition to its Advanced Tech-
nology Series (ATS), is fully compatible with the IBM Personal Computer (PC)
and has a price ($1358.95) comparable to that of the IBM PCijr. In its minimum
configuration of 128K bytes of memory, single 360K-byte disk drive, and mono-
chrome monitor, the Tandy 1000 will run Flight Simulator and most other IBM
PC and PCjr software,

The price of upgrading the Tandy 1000's memory and storage capacity is in
keeping with a low-cost philosophy. Adding color involves simply attaching a
color monitor; both monochrome- and color-monitor adapters are standard,
as are many other features. The price of the Tandy 1000 includes MS-DOS 2.11,
GW-BASIC, and a new integrated software package called DeskMate.

THE LINEUP

The Tandy 1000 (the word "Model” and the moniker “"TRS-80" will no longer
appear in the names of Tandy computers) carries a base price (without mono-
chrome monitor) of $1199. This price includes a keyboard that is identical to
the Tandy 2000's; a system unit containing an Intel 8088 microprocessor that
runs at 4.77 MHz; 128K bytes of RAM (random-access read/write memory);
monochrome- and color-monitor adapters; a television interface, which requires
a separate RF (radio frequency) adapter; a double-sided double-density 5 Y-inch
disk drive (360K-byte capacity); a three-voice sound generator; a built-in speaker
and audio output jack; a parallel printer adapter; twin joystick ports; a PCjr-
compatible light-pen interface; and three expansion slots that accept Tandy or
other maker’s IBM PC expansion boards (as long as they are 10 inches or less
in length). A dealer-installed second disk drive costs $299.95; user-installable
options include a 128K-byte memory-expansion board with DMA (direct memory
access) for $299.95; a 300-bit-per-second internal modem for $179.95; an
RS-232C interface for $99.95; and the TRS-80 Touch Pad for $59.95. ATS monitors
sell for $159.95 (monochrome) and $549.95 (color). Table 1 is a feature/price
comparison of the Tandy 1000, the IBM PC and PCjr, and the Sanyo MBC-550.

THE TANDY APPROACH

The technology behind the Tandy 1000 breaks little new ground. The machine’s
engineering goals were low cost and IBM PC compatibility. To achieve these
goals, some trade-offs and innovations were necessary.

The trade-offs involved making RS-232C circuitry optional and providing DMA
circuitry only above 128K bytes of memory. Eliminating DMA hardware (hard-
ware that enables direct transfer of data within memory or to and from periph-
erals, bypassing the microprocessor) from the circuitry
on the Tandy 1000’s motherboard (see photo 2) saves  G. Michael Vose is a
money at a minimal sacrifice in performance, particularly ~ BYTE senior technical
since DMA becomes crucial primarily for memory- editor. He can be con-
hungry applications. Similarly, RS-232C circuitry is no  tacted at POB 372,
longer essential in a world dominated by parallel (continued) ~ Hancock, NH 03449.
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printers and internal modems—it now falls into the category of special
equipment.

The Tandy 1000's major innovation is a video-circuit redesign, which lowers
costs and provides compatibility with the IBM PC and PCjr (see "Tandy Talks
About the 1000” on page 103).

THE VIDEO CIRCUITRY

The engineering design of the Tandy 1000 incorporates a revamped video cir-
cuit that combines the techniques used to build the circuitry in the PC and PCjr.
This design provides compatibility with both IBM machines but overcomes the
inherent speed deficiencies of the PCjr video-circuit design. This is accomplished
by a video gate array integrated circuit (IC) that works in conjunction with a
Motorola 6845 CRT (cathode-ray tube) controller. The video gate array helped
Tandy reduce costs by replacing a number of other ICs.

The video subsystem works in either color or monochrome mode. It drives
either a monitor or, with an added RF modulator, a standard television set.

In alphanumeric mode, the video circuit displays characters in 80 or 40 col-
umns by 25 rows. Sixteen foreground and background colors are available, ex-
cept with character blinking, which reduces available background colors to eight.

In graphics mode, low resolution provides 16 colors and 160 by 200 pixels,
medium resolution provides 4 colors and 320 by 200 pixels, and high resolu-
tion offers 2 colors and 640 by 200 pixels.

Like the PCjr's, the video subsystem of the 1000 shares RAM with the central
processing unit. In the PCjr, this memory sharing requires that the central pro-
cessor sit idle for as many as two out of every three microprocessor clock cycles.
The Tandy 1000 design shares central-processor time more efficiently and
seldom idles the microprocessor for more than a single clock cycle. The result
is a faster display update rate, comparable to that of the PC, without sacrificing
PCjr compatibility.

The custom video array in the Tandy 1000 also contains a 2K-byte ROM (read-
only memory) character generator similar to the PC's. While many of the video's
functions are susceptible to software control, this code is displayable only and
cannot be read or written to by software.

IBM PC COMPATIBILITY

The Tandy 1000 is compatible with the IBM PC, with some exceptions, most
of which will be important to system programmers but not to users. Some of
these exceptions have been taken care of by the 1000’s BIOS (basic input/out-
put system), licensed from Phoenix Software (Norwood, Massachusetts), a
purveyor of PC-compatible BIOS software.

The Tandy 1000 keyboard, for example, is identical to that of the Tandy 2000.
(See the product description ""The Tandy TRS-80 Model 2000: A Powerful New
MS-DOS Machine” on page 306 of the March BYTE; also see the system review
“The Tandy Model 2000 on page 239 in this issue.) This keyboard produces
scan codes at the hardware-interrupt level that are different from IBM's. There-
fore, PC software that accesses keyboard ports directly will not function on the
Tandy 1000. At the BIOS level, however, Tandy’'s ASCII (American Standard Code
for Information Interchange) and extended ASCII codes are the same as those
the PC generates, with a few exceptions; since the 1000/2000 keyboard has
90 keys, it generates all 83 PC scan codes plus a few of its own.

Because the Tandy 1000's video circuitry is substantially different from that
of the IBM PC, software written for the monochrome adapter on the PC re-
quires modification to run on the 1000. The underline attribute, for example,
is not available for the monochrome monitor.

Like the PCir, the Tandy 1000 uses 16K to 32K bytes of RAM for video memory,
while the IBM PC stores video memory on the monochrome or color/graphics
adapter board. And while BASIC resides in ROM in the PC, it is fully memory-
resident in the 1000. Thus, the Tandy 1000 has less available RAM and will re-
quire more memory than the PC to run some PC applications.

As mentioned before, the Tandy 1000 gains DMA capability with the addi-
tion of the 128K-byte memory-expansion option. Therefore, applications that
require DMA, such as serial communication or programs that require direct ac-
cess to the floppy-disk controller, will require this memory upgrade.

IBM provides hardware switches that must be set to configure the PC for mem-
ory size and other functions. Such switches are absent from the Tandy 1000,
which has ROM routines that determine the system's configuration on (continued)
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I he two screens

at top display DeskMate, Tandy's integrated
package that includes six software applications.
The bottom photo shows the motherboard
of the Tandy 1000.




boot-up and store this data in locations known to the BIOS. Software that reads
IBM's switches rather than using BIOS calls for this purpose will require
modification.

The Tandy 1000 joysticks are software-compatible with the PC (even though
they remain hardware-compatible with the TRS-80 Color Computer). However,
PC joystick programs may require a software timer and therefore may not run
without modification on the 1000.

Some chip port addresses map into more than one memory location on the
IBM PC. There are no dual mapped ports on the Tandy 1000. To run successful-
ly on the 1000, software should address ports as documented in the IBM tech-
nical reference manual.

The Tandy 1000 is as compatible with the PCjr as it is with the PC. The major
incompatibilities are similar to the PC incompatibilities listed earlier. Another
difference is that the 1000 has no cassette interface. While not a compatibility
issue, the'1000’'s sound-chip signal is available to both the internal speaker and
the external audio jack, which means that sound-generating PCjr software can
run without needing an external speaker.

Interestingly, the Tandy 1000 is less compatible with its larger brother, the
Tandy 2000, than it is with the IBM PC. Put another way, the Tandy 1000 and
the IBM PC are compatible with the Tandy 2000 in the same way; that is, the
2000 can read and write to Tandy 1000 disks, but the 1000 cannot use Tandy
2000 disks (nor can the IBM PC). The key to software compatibility at this level
is the use of MS-DOS function calls.

SOFTWARE

Since itis an IBM PC-compatible computer, the Tandy 1000 uses MS-DOS (ver-
sion 2.11) for its operating system. Tandy indicated it plans to offer its own ver-
sions of approximately 40 initial software packages for the 1000, including Lotus
1-2-3, Multiplan, Microsoft Word, DR Graph, Friday!, the PFS family, Finance
Manager, and accounting and communications software.

Because the Tandy 1000 will not read Tandy 2000 disks, 2000 software will
not run as is on the 1000. IBM PC programs will run, but with the exceptions
noted earlier. In addition, the 1000 runs Microsoft's GW-BASIC and applications
written in it, although it will not run PC-BASIC, a superset of GW-BASIC. Several
educational packages are being readied for the 1000, many of which will be
available by Christmas, including Facemaker, Kindercomp, and Alphabet Zoo.

The most popular software offering for the Tandy 1000, however, may prove
to be DeskMate, an integrated software package that comes bundled with it.
This package provides six main applications, including text editing, spreadsheet,
file management, communications, calendar, and electronic mail, in a single sys-
tem patterned after the TRS-80 Model 100’s built-in software. DeskMate also
provides several functions that are available at any time—even within its main
applications—including help, a four-function calculator, an alarm keyed to the
calendar, auto-dialing of any phone number in any file, printer formatting, and
access to the system date.

DeskMate is an introduction to productivity software, envisioned as an offer-
ing that will provide usable software without additional expense. As such, the
individual applications do not provide the same functionality as stand-alone
products. The spreadsheet, for example, offers only 99 rows by 99 columns.
Written partly in C and partly in assembly language, DeskMate provides what
might be described as “executive-level” performance. Tandy apparently expects
users who require high-powered applications to purchase those separately.

The design of DeskMate emphasizes integration and simplicity. A central dis-
play area lets you share files among applications (see photo 1). Also, the appli-
cations make heavy use of the 1000's function keys, and they use the same keys
for similar functions, regardless of the application.

The DeskMate text editor offers standard insert/delete/overtype functions plus
rudimentary block operations, including block move and block delete. You can
merge files, but the editor limits the formatting of files to control of the left and
right margin size, page size, and a choice of single- or double-spacing of lines.

The DeskMate spreadsheet provides average, summation, maximum and mini-
mum value, and transcendental functions. You can specify portions of the spread-
sheet as text, within which you can use text-editing functions. Format commands
provide integer, dollar, and decimal formats plus right and left justification. You
can embed an input request in a spreadsheet cell using a question mark followed
by a prompt string so that during a subsequent calculation, the pro- (continued)
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t Tandy Corporation headquarters in

Fort Worth, ‘Texas, we spoke with
people involved with the Tandy 1000 proj-
ect, including John Patterson, vice presi-
dent for research and development; Bill
Wilson, director of computer develop-
ment; Dale Chattam, manager of com-
puter design; and Ed Juge, director of
computer marketing.

BYTE: What did your engineering team do to
enable you to build, essentially, an 1BM PC and
sell it for substantially less than IBM does?
TANDY: First of all, we started off with very
strict goals for costing, Our target price
was lower than we wound up at but, as
with most projects, we kept adding fea-
tures and ended up with a little higher
price point. We are also friends with the
designers of the Color Computer and they
have a technology of low-cost design that's
evolved over time, Beyond that, frankly, we
borrowed some ideas from IBM. We took
alook at the PCjr and the PC, and it turned
out that th€re's not a lot of difference in
the cost of the electronics between the PC
and the PCjr. We basically took the best
features of both products, from a cost
standpoint. We also have all of our logic
circuitry on one board. compared to the
PCjr, which has a main logic board, a
memory board, and a floppy board. The
PC has a main logic board, a floppy board,
and a video board. Going to one board
as opposed to three was a major cost
advantage.

BYTE: Was the decision to leave DMA off the
main CPU board done for cost reasons?
TANDY: Sure. We felt that most 128K-byte
programs would be PCjr-type programs,
and the PCjr didn’t have the DMA, It's only
when you are running a certain class of
program—programs that need 2 56K bytes
of memory, the real PC programs—that
you need DMA. So you only pay for it
when you need it.

BYTE: That's a clever idea.

TANDY: It's actually a straightforward thing
to do, we'd just never done it. before. We
don't know if anyone else has or not.

" BYTE: Another design decision that you made to

save money was to offer RS-232 circuitry as a
separate optional board.

TANDY: That was a trade-off. The choice
there was to go with the parallel interface
for the printer as opposed to RS-232,
since all of our printers are parallel
printers. People that are using an RS-232
are basically going to be using a modem,
and these days modems are less often
something you buy and plug into an
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RS-232 port—they tend to be built in and
so forth. So the decision not to build in
an RS-232 was a matter of volumeforthe
machine, not a technical problem.

BYTE: Is there anything else that you've done from
an engineering standpoint that contributes to your
ability to make this machine at a significantly lower
cost?

TanDy: Well, for one thing, the project
started off with the concept that we had
to design some custom parts in order to
make it acceptable from a cost standpoint.
The video circuit that we designed, for
example, is a custom part. You get an
awful lot of function out of it for low cost.
We designed another custom part for the
printer interface. We took about a dozen
ICs |integrated circuits] and rolled them
into one small custom IC. We've also been
aggressive about forecasting high volumes
and going after our vendors to buy the
parts at the right price.

BYTE: Are you dealing with any major component
shortages?

TANDY: As a matter of fact, we've seen a
recent turnaround. Availability is
improving onmemory partsand onsome
of the 8088-series parts. We've seen some
better pricing in the last month or two. The
whole industry appears to be loosening
up a bit.

BYTE: Is this machine built so that you can take
advantage of economies of scale. and perhaps drop
the price if you have to, to stay competitive?
TANDY: We would never have designed a
computer without that in mind. If you do,
you're just not going to be in business for
long. On the other hand, there’s nothing
outrageously unusual done to accomplish
that. For example, we are taking more and
more advantage of custom circuit design,
which is the way the industry is going.
WeTre pursuing an aggressive cost-
reduction program on this machine
already, as well as on our ‘Tandy 2000, so
that we'll have the option to do what we
want to in the future.

BYTE: Compare the 1000 to the IBM PC and
PCjr for us. What's different?
TANDY: Well, the video circuitry, for one
thing. That design is the heart of the
machine. We managed to overcome some
of the problems the PCjr has. The basic
architecture of the two machines is the
same, but the implementation is different.
IBM advertises in its manual, for
example, that the PCjr has two wait states
on the memory accesses. But by our mea-
surements, it is more on the order of six
wait states. We wound up with between

one and two wait states. We basically had
a chance to take their approach, see the
flaws in it, and reengineer it. You can
always reengineer something and do a
better job. So our machine is quite
compatible with the PC, and yet it is more
like the PCjr in terms of the architecture.

BYTE: Did your design both increase speed and
decrease cost?

TANDY: Well, it decreased cost over the PC
and increased the speed over the PCjr.
The architecture conceptually is similar to
the PCjr in the way the video's set up.
Basically, they need to do two video
accesses in a fixed period of time, 1.1
microseconds. We went in and designed
the memory circuitry just a little bit tighter
to provide for four accesses in that same
time frame. What we did was to give the
video every other access and the CPU
every other access so that now you get
the CPU in there twice during the same
time period. Thus the average wait to get
to the CPU memory goes down from a
maximum of 1.1 microseconds to half of
that.

We ran some benchmarks and found
that a BASIC program running out of ROM
on the PCjr .is slower than the same
program running entirely out of video
memory on the 1000. In fact, the PC was
benchmarked at 24 seconds, the 1000 was
benchmarked at 23 seconds, and the PCjr
was benchmarked at 29 running out of its
ROM BASIC. So we think we're compar-
able in speed to the PC.

BYTE: Was that with or without DMA?
TAaNDY: That was without it. Now, when we
added the extra memory in, that increased
our speed and we were benchmarked at
21 seconds. So with 256K bytes of mem-
ory or more, | think we may run slightly
faster than the PC. The PC, as you may
know, has one fixed wait state in every
memory access. They designed that
several years ago when memory parts
weren't quite as fast as they are today.

BYTE: Is there anything else about the Tandy
1000 that makes it technologically different from
the PC?

TANDY: Well, since we were after
compatibility, we didn't get a lot of
freedom. We do have the Tandy 2000
keyboard, which.is a very good keyboard,
technologically—we put a lot of money
into it to make it better, There are also a
few minor improvements in the video. For
example, in text mode, our video gives
you slightly better separation between
lines and characters. That's a minor thing,
but it will make the text more readable on

the color monitor. We also have more
colors than the PC does, 4 colors in the
640 by 200 resolution mode and 16 colors
in 320 by 200. We did leave out the hi-
res, hi-dot-rate mode, however.

We think we did a slightly more clever
design in how we took advantage of the
memory circuits and so forth. Also, there
were some limitations on the PCjr that
there was no reason for. But then, we
didn’t have to worry about knocking off
one of our other machines when we de-
signed the 1000, so we didn't put any
restrictions on it. Still, if somebody is
going to knock off your machine, it's prob-
ably better to do it yourself than to have
somebody else do it. IBM apparently
didn't reason that way.

BYTE: How hardware-compatible is the 1000 with
the IBM PC?

TANDY: If there are expansion cards, for
example, that are compatible with the IBM
PC, and they are not over 10 inches long,
they can be plugged into the 1000.

BYTE: Including IBM PC serial cards?
TANDY: We have tested IBM serial cards,
in fact, the card we are going to offer is
basically 100 percent PC-compatible. Of
course, the cards we offer would also plug
into an IBM if anyone wanted to buy them
for that purpose.

BYTE: Did you consider a higher clock speed for
the CPU board to give you a performance
advantage over the PC?

TANDY: That's a compatibility issue, too.
To get the maximum compatibility, you
have to run at the same clock speed. The
2000 is our high-performance system. If
people want high performance, that's what
they ought to be buying. With the 1000,
we've been trying to get equivalent
performance. There's another complicated
issue here. Our video timing and our CPU
timing is tightly interwoven in order to
share memory. So even if you were to run
the CPU faster, you wouldn’t be able to
take full advantage of that higher clock
speed. It would probably be a lot more
difficult to design it that way, also.

BYTE: Did what you learned in building the 2000
contribute significantly to the 1000's design?
Namely, did you save any money?

TANDY: The design methodology of the
2000 helped us determine how to set up
thee program, how to staff it, how long it
would take to get the design done, and
some things about working with custom-
IC vendors. But the two designs are not
architecturally very similar. The 2000 uses
a lot of new technology.
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PRICES

Tandy 1000 IBM PC IBM PCjr Sanyo MBC-550
Base unit $1199.00 $1995.00 $999.00 $999.00
128K-byte expansion $299.95 $325.00 $240.00
Color adapter standard $244.00 standard standard
Parallel port standard $75.00 $99.00 standard
Serial port $99.95 $100.00 $45.00" $100.00
MS-DOS standard $65.00 $65.00 standard
BASIC standard standard $75.00 standard
Power adapter $150.00
Total $1598.90 $2479.00 $1758.00 $1339.00
FEATURES
Monochrome graphics standard optional standard standard
Color graphics standard optional standard standard
DOS standard optional optional standard
BASIC standard standard** standard** standard
Bundled software one*"* none none six
Expansion slots three five none none
Hard disk optional optional none optional
Parallel port standard optional optional standard
Serial port optional optional optional* optional

* The PCjr's serial port requires a $45 adapter cable.
** IBM’s standard BASIC is in ROM and cannot write to disk.
*** The Tandy 1000's one bundled software package includes six applications.

Table I: A comparison of the prices and features of the Tandy 1000 with the
IBM PC, the IBM PCjr, and the PC-compatible Sanyo MBC-550. The base
prices include a system unit with 128K bytes of RAM (except the IBM PC,

which comes with 256K bytes of RAM) and a single 360K-byte disk drive. Note
that the IBM PCjr requires a power-supply adapter if both the 128K-byte
" memory expansion and the parallel port are installed.

gram will wait for data input before proceeding.

The list manager, called the Filer, is a screen-oriented database manager, at
least in terms of forms creation. You title fields within the first 20 characters
of a screen line and can use the rest of the line for the data portion of the field.
You can add more lines, up to a maximum of 255 characters per field. The total
number of single-line fields (or fields plus extra lines within fields) is 21. You
can also specify the field for automatic sorting of the file so that when new
records are added, they are inserted in proper sort order.

You can display or print the data in a Filer data file in horizontal format. show-
ing only part of each record, according to any criteria specified by the Find
command's parameters. You can copy data from a Filer data file into a text file.

Electronic mail capability lets you create messages for transmission to other
DeskMate machines by the Telecom application.

CONCLUSIONS

The DeskMate software adds sufficient value to the Tandy 1000 to make the
computer a significant offering, regardless of configuration. The PC clones have
not come bundled with software except in a few cases, such as the Seequa
Chameleon or the Sanyo MBC-550. This software generally is an amalgam of
moderately successful programs from years past. An integrated application de-
signed for limited workstation-like tasks seems a better approach than giving
away full-blown applications to a buyer who probably prefers to choose his own
word-processing or spreadsheet software.

In appearance and feel the Tandy 1000 closely approximates its larger brother,
the Tandy Model 2000, but it is not identical to the previously announced PC/XT
like Tandy 1200 (see page 42 of the What's New section in the November BYTE).
Like most IBM pretenders, the Tandy 1000 is not 100 percent compatible; how-
ever, it appears to be as close as any other compatible, plus it offers more PCjr
compatibility than even a PC.

Since Tandy tightly controls the making of its computers, it should be able
to respond to future IBM price drops for the PC series. Tandy's electronics line
is diversified enough to guarantee that the company will be around to provide
service for its products—a consideration not to be overlooked. m

104

BYTE « DECEMBER 1984




CIARCIAS CIRCUIT CELLAR

BUILD TH

< POWER

[/O SYSTEM

BY STEVE CIARCIA

Controllihg the power to the real world
with your computer

If you've been reading the
Circuit Cellar for any
period of time, you've
probably noticed that I
have a definite prejudice
toward computer control.
You'll never read about
the merits of various DOS (disk operating
system) utilities in a Circuit Cellar project,
but it is conceivable that you'll come across
a computerized, time-of-day-activated dog
feeder.

Seriously. though, over the years I've
presented a variety of sensors, monitors,
and controllers that could turn your com-
puter from a mild-mannered games ma-
chine into the HAL 9000 of the neighbor-
hood. These capabilities, be they menacing
or beneficial, are directly the result of mak-
ing the computer aware of the real world.

| define “real world” as conditions that
occur external to the computer. A 100-watt
table lamp next to your computer is in the
real world. The computer is unaware of the
lamp’s presence because the computer is
not connected to the real world. Unless
something happens within the address and
memory space of the computer, however,
it is unaware that anything else exists.

To remedy this condition of ignorance, we
must construct an interface that allows the
computer to recognize the occurrence of
real-world activities and respond according-

ly. This real-world interface is a translational
device of sorts: the computer sees it as
simply another addressable peripheral
device. such as a cassette recorder or
printer, yet the information communicated
comes from the real world or is directed to
the control of real-world events, such as
turning on the lamp.

In the case of the lamp, the appropriate
control element would be an electronic sub-
stitute for the mechanical switch to turn the
light on and off. However, is the light really
on? Of course we can see it, but, unless we
provide additional sensing capability, the
computer knows only that it has turned the
light on, not that it is on.

Additional real-world conditions must be
monitored to know this with certainty. One
way is to physically read the 115 volts (V)
AC appliedto the bulb or monitor a thermo-
static sensor attached to the bulb.

All this might sound absurd, but that is
because we take for granted that it is easy
to turn a light on and see that it is in fact
on. In critical control situations, more than
simple on/off activation is required. Fre-

(continued)

Steve Ciarcia (pronounced ‘'see-ARE-see-ah”) is an elec-
tronics engineer and computer consultant with experience
in process control, digital design. nuclear instrumenta-
tion. and product development. He is the author of
several books about electronics. You can write to him
at POB 582, Glastonbury, CT 06033.
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quently. as in industrial applications,
both the actions and the results must
be monitored to produce reliable con-
trol conditions. (Open-loop control
systems such as the BSR X-10 are
generally unsuitable for industrial
applications.)

One of the prime components of
any real-world interface is discrete-bit
AC/DC power input and output. which
is on/off control and monitoring of

115V AC or 5- to 48V DC devices.
With an AC/DC power 1/O (input/out-
put) interface, we can control and
monitor motors, lights, high-voltage
AC systems, and process-control and
monitoring devices.

This month's project is a discussion
of the design and construction of an
AC/DC power /O (power /O hereafter)
interface with particular emphasis on
the internal configuration of the solid-

TYPICAL TRANSISTOR OPTOCOUPLER
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Figure 1: A typical transistor

Figure 2: Figure 1 used as a high-speed

optocoupler. diode-diode optocoupler.
l ipc
b { ¥ consTanT
MODULATION £ 479 CUZRRENT
c=Zm
WeLR q +10V
IM "
!/ﬂ
iToTaL=ipCtiM *— Vout
SRL (MODULATED}
:
m

Figure 3: Figure | used as an analog-signal optocoupler.
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Figure 4: Figure | used as a digital-signal optocoupler.
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state relays (SSRs) and receivers, The
emphasis is on an industrial quality-
control interface that meets the needs
of both the experimenter and the in-
dustrialist. Beyond the homebrew
relays and receivers that you can
build, I'll describe a true closed-loop
power 1/O control system using the
Circuit Cellar Z8-based computer sys-
tem (which I've described and used
numerous times) and commercially
available components.

A DISCRETE-BIT INTERFACE
Generally speaking, most computers
are parallel in function. If you are
using an Apple !l or IBM PC, commu-
nication between the processor and
its peripheral devices is handled 8 bits
at a time presented in parallel. A
parallel printer, for example, receives
its character data as a 7- or 8-bit
parallel word and sends its status and
operating conditions back in a similar
manner.

Most peripheral devices use all 8
bits at a time because they are most
often communicating 8-bit data or
ASCII (American Standard Code for
Information Interchange) characters.
Externally connected devices such as
a light and a thermostatically con-
trolled switch are single-bit devices.
However, since the internal function
of the computer is word rather than
bit wide, each bit of the 8-bit word is
used to separately receive or control
an external event. If it were a 16-bit
computer such as the 68000, each
word would have 16 discrete bits of
1/O.

Within the computer, one or more
memory locations (or 1/O port loca-
tions if it's a Z80 or 8080) are set aside
and the addresses decoded as paral-
lel I/O ports. If configured for output,
each bit in a port is then connected
to a discrete module that converts the
TTL (transistor-transistor logic) level
presented to it to a high/low. onloff
voltage-level output. If the module is
for AC control, it will convert a TTL
highto 115V ACanda TTLlowto O V
AC. DC output modules function as
simple contact closures with the volt-
ages dependent upon your proposed
application.

When the addressed location is an
input port, each bit is attached to an
input receiver that converts a high-
voltage input level to a TTL logic |
and a low-voltage input level to a logic
0. The exact range and switch point



of the module have to be selected for
the application, and there are dif-
ferences depending on whether the
applied voltage is AC or DC.

With a single parallel 1/O location
(port). eight separate devices can be
controlled and eight discrete events
monitored. To properly coordinate
the activity, bit rather than word
manipulation becomes essential.

The /O modules provide level con-
version and isolation between the
computer and the external device.
Depending upon the components
employed, /O interfacing need not be
a prodigious task.

[SOLATION IS THE KEY

The most important factor in /O in-
terfacing, especially with AC line
voltages, is isolation. The computer
you are using most likely operates on
5V.If 115V AC is applied to an un-
isolated input port, you are definite-
ly going to produce smoke! High-
voltage inputs must be safely con-
verted to 5V, and output devices
must have no way to inadvertently

feed 115V AC back into the com-
puter.

The simplest isolation device is the
electromechanical relay. You can easi-
ly attach a reed relay to each output
bit and the isolated contacts used to
switch the AC line. Similarly, you can
connect the external voltage to a relay
whose contacts are attached to an in-
put bit. When the input level is high
enough (determined by series

resistors), the contacts close and the

computer senses the condition.
There is nothing wrong with using
relays. For many years, this was the
only method available, and it still
works, to a point. However, relays are
large, expensive, slow, electrically
noisy. and subject to wear. They have
been replaced with solid-state opto-
electronic components that are small,
(continued)
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Figure 5. A DC input receiver.
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Figure 6: A half-wave AC input receiver with constant-level output.
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Figure 7. A fullwave AC input receiver with constant-level output.
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Generally speaking,
optocouplers are not
tremendously fast
due to the large
photosensitive base
area and the
resulting junction
capacitance.

inexpensive, fast, optionally noiseless,
and have no wear in proper use.

INSIDE AN OPTOCOUPLER
The essential ingredient in this project
is the optoisolator and its use as an
/O control device for AC and DC volt-
ages. With it, we can configure highs
performance solid-state relays and
solid-state input receivers. The exact
configuration, as 1 will explain,
depends upon the application and
the excitation source. -
The simplest and most frequently
used optoisolator is the transistor op-

74LS14

FROM ANY 1 2
RECEIVER' > a ¢

741586

OUTPUT

OPTIONAL INTERRUPT
REQUEST/ACKNOWLEDGE
: LATCH

1y 5 e :
2 »—{_> TO INTERRUPT
REQUEST LOGIC -

lusec PULSE
GENERATED WITH
ANY CHANGE-OF-
STATE INPUT.

5 INT REQ

741574

oo a1 iNT ReG

GND CLR

i I7 1 ;
L INT ACK

177

Figure 8: The change-of-state detector and interrupt-request latch.

tocoupler. It consists of a GaAs
(gallium arsenide) infrared LED (light-
emitting diode) and a silicon NPN
phototransistor separated by a glass
partition. The thickness of the glass
determines the isolation level of the
component. A typical isolation value
is 1500 V. This means that the poten-
tial difference between the input and
output sides of the optocoupler must
be less than 1500V, or it will break
down and expose the computer to
hazardous voltages. (While this seems
unusually high, remember that these
relays ‘often switch inductive loads

_that produce high-voltage transients.

Proper “snubbing" and transient sup-
pression must be employed or these
limits can be exceeded.)

Figure I is the typical transistor op-

~ tocoupler. A current is applied to the

LED, which induces a base current in
the phototransistor proportional to
the light radiated by the LED. This in
turn allows current to flow between
the collector and emitter of the tran-

. sistor. A typical LED current is 10 to

50 milliamperes (mA). A 10-mA cur-
rent greatly extends component life,
however.

Generally speaking, optocouplers
are not tremendously fast due to the
large photosensitive base area and
resulting junction capacitance. In
solid-state-relay applications, however,
speed is not an issue, and it will not
present any problems for us. As a
matter of education, though, various
connection methods for the opto-

~coupler are available, depending

upon the excitation signal and
response required. :

If speed is a consideration, the op-
tocoupler should be connected for

1/0 4 DATA -

PULSE TO OPTICAL

BUS GATES

LEVEL -
CONVERTER

ISOLATION
CIRCUIT

PROTECTION.
CIRCUIT

117VAC
INPUT

INPUT

: ia i aiRd
ADDITIONAL >
CHANNELS

P

CHANGE - OF -STATE |
DETECTION AND I ¢
INTERRUPT GENERATOR 4

INTERRUPT =

EOUlVALENT INPUT CIRCUIT

Figure 9: The block diagram of an optoisolated input circuit.
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Figure 10: A simple DC output module.
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Table |: Resistor values for figure 10.

R2

5
12
24
48

120

‘ 390
1.1k
2.4k
4.7k
12k

200
200
470

1k
2.2k

+

5 VOLTS

CONTACTS
OUTPUT

GE
D45H2

diode-diode operation, as in figure 2.
The output signal is directly received
at the base connection. Typical
response time is 2 to 5 microseconds
(us) as a diode-transistor coupler but
only 50 to 100 nanoseconds as a
diode-diode coupler. The one disad-
vantage is the much lower output cur-
rent. which must be amplified.

While most experimenters think of
optocouplers as digital devices, a tran-
sistor optoisolator can also be used
with analog signals, as shown in figure
3. A constant bias current is applied
to the LED to turn the transistor on
enough to be within its linear range.
Next, an analog input signal (modula-
tion voltage) is also applied to the
LED, which varies its light output pro-
portionally to the modulated input.
The emitter current in the phototran-
sistor similarly follows this variation.

Most optocouplers are used for
digital isolation, as shown in figure 4.
A 10-mA LED current simply turns the
transistor on or off with the inverted
and noninverted responses available
at the collector and emitter, respec-
tively.

While the transistor optocoupler is
the one I've chosen to describe. op-
tocouplers are available with tran-
sistors, silicon-controlled rectifiers

Figure |I: A normally open DC output module.
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Figure 12: A normally closed DC output module.

(SCRs), and Triacs as output devices.
In some applications, the latter
devices are more appropriate.

DISCRETE-INPUT AC/DC
RECEIVERS

The discrete-input DC receiver is by
far the easiest module to construct.
As demonstrated in figure 5, it is
nothing more than an LED and a cur-

rent-limiting resistor. | have added a
series-blocking diode to protect the
optocoupler from reverse connection
and a 74LSi4 Schmitt trigger to pro-
vide cleanly switched levels to the
computer.

DC input receivers are generally
preset as 5-, 12-, 24-, 36-, or 48V
detectors. The series-input resistor

(continued)
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Due to the

sinusoidal properties

of the signal, acquiring
AC inputs is somewhat
more complicated.

sets the range, which is selected to
allow a current of 10 to 20 mA
through the LED at the desired DC
sense point. While various input-
protection methods exist, the resistor
should be selected for a single high-
level input rather than a range of in-
puts. When the input is at the desired
input voltage, the output will be an
LSTTL (low-power Schottky transistor-

115vAC
Ot AC —?
3-25v S LOAD
o—- AC
1508 1808 2.4K
+ oy W AC
¢ Moczon
IN4002 ol ittt ) 2N60718
l ——0.1uF TRIAC
—YA ek A
3-25V I
CONTROL S P | 115VAC
INPUT 2 2
<
$4790 S 10K
>
—o— Ac

Figure 13: A discrete-component non-ZVS solid-state relay.

Photo 1: The circuit board is a prototype of a typical non-ZVS solid-state switch like
the one described in figure 13. A simpler alternative is to use the solid-state relay
shown to the right of the board.
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transistor logic) logic 1; otherwise, it
will be a logic 0.

Due to the sinusoidal properties of
the signal. acquiring AC inputs is
somewhat more complicated. Unlke
relays, which are too slow to be
seriously affected, optocouplers are
fast enough to respond to every cycle
of the input producing a pulse rather
than a constant-level output. Proper
reception by an even faster computer
requires that these signals be inte-
grated to an on/off steady-state level,
as described in figures 6 and 7. Figure
6 is a half-wave detector that uses a
30-millisecond (ms) retriggerable one-
shot; figure 7 is a full-wave detector
that employs a simple RC (resistor-
capacitor) circuit to integrate the
pulse output. In either case, a logic |
output signifies that a 115V AC input
is present.

CHANGE-OF-STATE DETECTION
One infrequently mentioned but im-
portant issue regarding discrete-input
receivers is change-of-state detection.
"Change of state” means simply that
a receiver has changed its input level
since the last time you looked at it.
This might seem trivial if you have
only one input module but is quite
essential if you are monitoring 64
devices.

The change-of-state condition can
be determined and indicated either
through hardware logic or software
programming. Figure 8 is a hardware
change-of-state detector. Whenever
the input module’s level goes from 0
tol, or 1 to 0. a I-us pulse is
generated at the output of the
741586 exclusive OR gate. This signal
can be used to directly interrupt the
processor or set a change-of-state flip-
flop. as shown. The flip-flop retains its
set condition until reset by the inter-
rupt program. If eight input modules
are used, there would be eight sets of
this hardware with the outputs com-
bined to generate a single “someone
changed” interrupt. Figure 9 diagrams
this approach. The advantages of the
hardware change-of-state detection
are that it is transparent to the user
and requires little processor over-
head.

An alternative approach is to scan
the inputs in software periodically and
compare the old and new readings to
find changed states. In sophisticated
control systems, a background inter-
rupt routine periodically scans the in-



put channels. Any changed states are
represented as a byte in a table avail-
ableto the application program. More
on this technique later in our real
application,

DC POWER OUTPUT

CONTROL DEVICES

As previously mentioned, mechanical
relays have been and can still be used
in power-control applications. In new
designs, however, the cost-effective
approach is to use SSRs.

Solid-state relays come in a variety
of flavors. depending upon the appli-
cation. Unlike mechanical relays,
which are nonpolarized, SSRs can be
either polarized or nonpolarized. DC
SSRs are normally polarized; AC SSRs
are not.

Figures 10, 11, and 12 illustrate three
kinds of DC output control modules.
While they technically are SSRs,
polarized switches such as DC output
control modules are quite different in
component configuration and are
generally referred to as DC output
units rather than SSRs. Figure 10 is a
very simple DC module using an
HI1CI photo SCR, which in turn trig-
gers a higher-current SCR. Because it
uses an SCR. this type of circuit
simulates a latched-output relay. A
voltage level applied to the LED input
turns on the SCR and allows current
to flow through it. The amount of
voltage that will turn on the SCR is
determined by Rl and R2, as shown
in table 1. Both the LED input signal
and the external load current must be
removed to turn off the SCR.

This seems to be an absurd situa-
tion if the purpose of the DC output
module is in fact to control the exter-
nal current. Because of this, SCR relay
devices are not normally used for DC
resistive loads and are reserved in-

228
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> 47K
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3270k
<
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Figure 15: Another normally open ZVS circuit.

(continued)
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Figure 16: A ZVS stand-alone SSR.
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Figure 17: An isolated zero-voltage sensor.
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Figure 18: The block diagram of a typical externally controlled zero-crossover AC output circuit.
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Figure 19: The typical computer-controlled SSR output with ZVS.
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Figure 20: Mounting-connection diagrams of four Gordos Arkansas power /O interface modules.
stead for commutating loads such as
motors. With a DC commutating
motor, the output current is inter-
rupted many times a second as the
motor shaft turns, allowing the SCR to GORDOS
turn off when the LED is extinguished. XSDOEUL,TF?UATCSMODULE
All other DC control applications i
rely on transistor control elements, 43 2 1 LIGHT
which exhibit fewer peculiarities but lTl @
involve more components. Figures 1| oM L on (;ONTROL <]
and 12 demonstrate two typical 25V LOGIC 1 ;orr} mPUTD—_ﬂ s
DC output-module designs. Figure 11 wsv' skl Sk i e
is configured to have a normally open 05 o ]
output; figure 12 has a normally
closed output. These units are non-

latching and can be turned on or off
in direct response to the logic levels
from a parallel output port.

AC POwWER OUTPUT
CONTROL DEVICES
When we use the term “solid-state
relay” we are generally talking about
AC power output devices. These SSRs
are nonpolarized and intended for

Figure 21: The connections for a Gordos AC output module.

use only with AC loads.

Figure 13 and photo | show the cir-
cuit of a general-purpose off-the-shelf
component-configured SSR module
suitable for control of lights and light-
load appliances. The circuit employs
an MOC3011 photoisolated Triac that

in turn controls a power-output Triac.
Input-protection circuitry has been
added to the LED side of the module
so that it can be used within a 3- to
25V input range. (This input circuit
can be added to any of the opto-
(continued)
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isolators. However, if it is going to be
attached only to a computer’s parallel
output port, you can dispense with
this extra circuitry and use the simple
resistor-input configuration of figure
9) The additional resistors and capac-
itors form a “snubber” network that
dissipates the transients produced

when the Triac is connected to induc-
tive loads.

As with any relay function, line tran-
sients are produced when a voltage
is suddenly applied to an inductive
load. While snubber networks,
varistors. and transient suppressors
offer some relief, the solution is to

Photo 2: The commercial /O modules used in this project are hybrid circuits
containing laser-trimmed resistors as well as discrete and integrated components. Two
Gordos Arkansas Inc. modules are shown unpotted to demonstrate their complexity. The
module on the left is an AC output (type OAC 5) and the unit on the right is an AC

input (type IAC 5).

Photo 3: Eight of these /O modules can be mounted together on a single board.
Individual boards can be separately configured as AC-DC output or AC-DC input. The
Circuit Cellar Z8 Power 1/O prototype board in the photo has four AC outputs (black
modules) and four DC outputs (red modules).

14 BYTE - DECEMBER 1984

minimize the cause. If the Triac or SCR
can be turned on only when the load
voltage is at or near zero, no tran-
sients will be produced. The circuit
that senses this condition is a zero-
voltage switch (ZVS) or zero-crossover
trigger network.

The ZVS may be built into the in-
dividual SSR (increasing its cost con-
siderably if done with discrete com-
ponents) or applied as a synchronous
trigger to noninternal ZVS solid-state
relays. Figures 14 and 15 are opto-
isolated discrete-component zero-
voltage switches that, when individu-
ally combined with the circuit in figure
16. produce a stand-alone ZVS output
relay. Generally speaking, most com-
mercial relays contain internal ZVS
switching to improve performance. To
keep costs down, these SSRs are con-
structed using hybrid technology
rather than discrete components.

If you are building an AC 1/O inter-
face with commercial modules that in-
clude ZVS., it need be of no further
concern. If you are building this inter-
face from scratch, however, you can
either build each relay module with
internal ZVS or provide an external
ZVS signal that is routed to an AND
gate along with the control signal
from the computer and applied to a
non-ZVS switch, such as the one in
figures 14 and 15. A circuit that
detects zero crossing is demonstrated
in figure 17, and a block diagram of
this synchronous switching concept is
presented in figure 18.

Figure 19 is the circuit for a com-
puter-controlled AC output interface
using the devices I've described thus
far. To turn on the individual output
channels, you merely set a logic 1 out-
put at that bit position. This is most
easily accomplished with an OUT
command in BASIC. Once the bit is
set, the SSR will turn on at the next
zero crossing of the AC line.

NOT THROUGH YET
Ordinarily, the project would end
here. I've demonstrated how to build
the /0 modules. A two-line BASIC
program with INP and OUT instruc-
tions is all that it takes to control
them. Unfortunately, knowing how to
build a solid-state relay is different
from assembling a practical control
system.

Rather than leaving these practical
matters as an exercise for you, I'd like
to describe the 64-channel power /O



system | ultimately configured. The
description. though somewhat com-
plex in detail. is intended to provide
a basic understanding of the system
software necessary to implement a
reliable high-performance industrial-
grade closed-loop control system.
Utilizing the basic concept but sub-
stituting commercially available power
1/0 modules and a dedicated com-
puter, a rather sophisticated program-
mable power /O control system can
be configured.

The commercial modules 1 chose
are made by Gordos Arkansas Inc.
Shown in photo 2, these potted
modules are designed using thick-film
hybrid technology for high-density
packaging. Figure 20 is a diagram of
the contents and connections of four
typical Gordos power 1/O interface
modules. Figure 21 demonstrates the
physical connections for an AC out-
put module.

The computer | chose is the Z8 sys-
tem/controller, which I've used in
many Circuit Cellar projects. Based on
a project presented in July and August
1981, the Z8 system/controller is a 4-
by 4%-inch single-board computer
with on-board tiny BASIC or FORTH,
6K bytes of RAM (random-access
read/write memory) or EPROM
(erasable programmable read-only
memory), two parallel ports, and one
serial port. To the Z8 computer, I've
added the Micromint BCC33 memory
and paralle] 1/O expansion board,
which adds 8K bytes of memory,
three parallel ports, and a cassette-
storage interface, to interface to the
power 1/O modules.

(If you have either built the original
Z8 computer/controller and wish to
update it to the system/controller con-
figuration or would like to build the
memory and 1/0 expansion board for
your existing system, just send me a
preaddressed 9- by 12-inch envelope
with $2.30. postage |overseas, just
send name and address and $4 in in-
ternational mail coupons| and | will
send you the schematics and manuals
for the two boards,)

The three parallel ports on the ex-
pansion board are configured as an
/O bus with input, output, and con-
trol capability. The power I/O modules
are separated by function (input or
output) and arranged eight modules
per /O card. Both AC and DC modules
may be on one card. but only if they
are all the same function. Up to 16

boards (64 input and 64 output
modules, addressed as input boards
0 through 7 and output boards 0
through 7) can be accommodated
with a single BCC33 expansion board.
(Eight expansion boards can be put
in the system if you are trying to con-
trol a small city)

The computer communicates with
the 1/0O cards through the expansion-
board parallel ports. Port A functions
as an 8-bit input bus, port B as an
8-bit output bus. and port C as the
control lines for the individual 110
cards. Each power 1/0O card has a set
of eight two-position jumpers, a
74LS374 output latch, and a 74L.S244
input buffer (see photo 3 and the
schematic in figure 22). Photo 4 shows
some of the cards mounted in a card
cage.

A single jumper selects board ad-
dress and function. The eight output
lines of port C are attached to the
center position of the eight jumpers
(boards O through 7). Only one of
these lines is active low at a time; all
others are at logic I. The line that is
low enables the power 1/O card
jumpered to it. Within that enabled
card. a jumper installed to the center
and left side (O) will enable the LS373.
If installed between the center and the
right side (1), it selects the LS244. A
second jumper Tri-states the LS373
when the board is configured for in-
put. If the jumper were in the #31 posi-

The process of
interfacing with the
power 1/O cards is
relatively simple and
can be accomplished
directly in BASIC
if speed is not

a critical factor.

tion. this would be addressed by bit
3 on port C, and it would be an input-
only card.

Figure 23 shows a detailed block
diagram of the power 1/O system. It
can be all AC input, DC input, AC out-
put, DC output, or a mixture (in
groups of eight similar functions).
When you want to set the eight out-
put modules on board 2, you merely
set the bit pattern on port B and then
strobe bit 1 on port C (board 2 enable
line) to latch that data into the LS373.
Conversely, to read the eight input
channels on board 3. you would set
bit 3 of port C low, read and store the
data input to port A, and set bit 3 of
port C high again.

The process of interfacing with the
power /O cards is relatively simple
and can be accomplished directly in

(continued)

Photo 4: Up to 16 boards (8 input and 8 output) can be supported from each 1/O
expansion board in a Z8 system. Up to 4 expansion boards can be mounted in a card
cage. The photo shows 3 expansion boards installed. The green connector protruding out
of the cage is for external wiring connections.
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Figure 22: The schematic of the Z8 power /O card, as shown in photo 3.
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BASIC if speed is not critical. With 8
or 10 modules, it is not a problem to
scan andrecord change of state, read
the real-time clock, and still meet the
requirements of the application.

While the simplified hardware for
the power 1/O system is important, it
takes more to produce an industrial-
grade control system. It is counter-
productive to run time-consuming,
repetitive tasks in BASIC that can be
done more quickly in assembly lan-
guage. For that reason, I've added a
set of interrupt-driven utilities that
greatly simplifies the interaction be-
tween user and power I/O system and
allows the use of BASIC (unless you
prefer assembly language), even with
64 active 1/O channels.

These 78 assembly-language rou-
tines, flowcharted in figures 24 and
25, operate as background tasks to
any user application programs and
are completely transparent. In addi-
tionto real-time clock functions, they
allow the user to interact with the 1/0
system through a table of 64 input
and output values rather than setting
and reading expansion ports. To turn
output channel 16 on, we simply load
avalue greater than 0 into table loca-
tion 16. To turn output channel 1 off,
we load O into table location 1.

Conversely, all inputs are con-

tinuously scanned and the present
values loaded into a similar channel
table for examination. In addition to
the present value, a separate indica-
tion of change of state by board and
channel number is also produced.
The change-of-state indication is
maintained until the user reads the af-
fected channels. The result is a sim-
ple BASIC single-byte read-and-com-
pare to find any input channels that
have changed and a single-byte write
to make a corresponding control
output.

The user can drive seven subroutine
calls in dealing with the power 1/O sys-
tem. They are

1. System initialization.

2. Read an input channel's change-of-
state flag (1 bit).

3. Read an input channel's data bit
and reset change-of-state flag.

4. Set an output-channel data bit (I on
or 0 off).

5. Read an input board's change-of-
state flags (8 bits).

6. Read an input board's data bits and
reset change-of-state flags.

7. Set an output board's data word (8
bits, 1 on or 0 off).

In addition to these subroutines
called by the user, other routines

By the time you read
this, the Circuit Cellar
could be rewired. But I
might experiment with
my new home-control
system.

under interrupt control update the
clock/calendar values and the power
1/0 boards and data/change tables.

The completed software fits on a
2716 EPROM on the 1/0O expansion
board. Unfortunately, I don't have
room enough here for a complete
program listing, but | will send you
one if you write to me.

IN CONCLUSION
What started out as a very simple
solid-state-relay project got a little car-
ried away. | use all the devices.|
design, and this is no exception. By
the time you read this, the Circuit
Cellar could be completely rewired.
On the other hand, I might wait a
month and experiment a little more
with the new Circuit Cellar Home Con-
trol System that’s in the works. Com-
(continued)
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Figure 23: The block diagram of the Z8 power /O system.
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INITIALIZE

SET UP TABLE
AND HARDWARE
POINTER REGISTERS

|

INITIALIZE Z8
EXPANSION-BOARD
CONTROL PORT

|

CALL ACI/O BOARD
UPDATE ROUTINE
TO READ/WRITE
BOARDS

FORCE ALL
CHANGE STATUS
BITS HIGH

STORE
INTERRUPT-VECTOR
ADDRESS

|

LOAD COUNTERS
AND THEN
LOAD /START
T1 CLOCK

MASK ON
INTERRUPTS

INTERRUPT

DECREMENT
AC1/0 COUNT
REGISTER

YES

PRELOAD
ACI1/0 COUNT
REGISTER

CALL ACl/0
BOARD - UPDATE
ROUTINE

DECREMENT
TIME —COUNT
REGISTER

PRELOAD
TIME -COUNT
REGISTER

CALL TIME
AND DATE
UPDATE
ROUTINE

{ EXIT

ACI/0
UPDATE

SET UP TABLE AND
HARDWARE-POINTER
REGISTERS

WRITE OUTPUT
FROM TABLE

READ INPUT
FROM ACl/0

COMPARE NEW
INPUT WITH
OLD TABLE VALUE

YES

STORE NEW
INPUT VALUE

MASK AND
STORE NEW
CHANGE BYTE

DESELECT
ALL ACI/0
BOARDS

Figure 24: A flowchart of the Z8 AC /O system initialization and interrupt-

handler assembly-language routines.

Figure 25: A flowchart of the Z8 AC
/O board update routine.

puter control fanatics, hold on to your
hats, I've just begun.

CIrRcuIT CELLAR FEEDBACK

This month's feedback begins on-

page 375.

NEXT MONTH

Tired of weak power supplies? Tune
in next month, when | talk about
linear power supplies. m

Special thanks to Bill Curlew for his software
expertise. Diagrams of Gordos modules
reprinted courtesy of Gordos Arkansas Inc.
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The following are available from

The Micromint Inc.

561 Willow Ave.

Cedarhurst, NY 11596

(516) 374-6793 for information
(800) 645-3479 for orders

1. Assembled and tested Z8 power /O board

without power /O modules. ... .... $159
2. AC input or output modules, types [ACS.
IDC5, OACS5, and ODC5 . ... .. $15 each

3. Eight-slot motherboard and card cage
usable for 1/O boards or Z8. . .please call
4. 78 system controller .. ....... .. 5149

Please include $4 for shipping in the con-
tinental United States, $10 elsewhere. New
York residents please include 8 percent sales
tax.

Editor’s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in reprint books from
BYTE Books, McGraw-Hill Book Company.
POB 400, Hightstown, N 08250.

Ciarcia's Circuit Cellar. Volume | covers articles
that appeared in BYTE from September 1977
through November 1978. Volume Il covers
December 1978 through june 1980. Volume
Il covers July 1980 through December 1981.
Volume 1V covers January 1982 through June
1983.

To receive a complete list of Ciarcia's Cir-
cuit Cellar project kits, circle 100 on the
reader-service inquiry card at the back
of the magazine.




P'RO'D'UCT DESCRIPTION

C-LANGUAGE

DEVELOPMENT TOOLS

G. MICHAEL VOSE

Editor's note: The following is a BYTE product description.
It is not a review. We provide an advance look at these new
products because we feel they are significant. We plan to pro-
vide complete reviews in subsequent issues.

BASEMENTS AND GARAGES may have been the
birthplace of the technology that has evolved into
the modern microcomputer, but researchers at one
of the world's largest corporations created the C pro-
gramming language. In the eighties, C has evolved
into the software development tool of choice for
many serious programmers. Bell Labs" UNIX-driven

language has been adapted for use with other oper-
ating systems and used to create a multitude of
significant personal computer programs, including
VisiCorp's Visi On, Microsoft Windows, and the
outline processor. MaxThink.

C falls into the mid-level language category—higher
than CPU (central processing unit) register- and
memory-manipulating, low-level assembly languages
but lower than machine-isolating. high-level lan-

(continued)
G. Michael Vose is BYTE's senior technical editor for themes.
He can be contacted at POB 372, Hancock, NH 03449.

ILLUSTRATED BY RICHARD GOLDBERG
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SAFE C
PREPROCESSOR COMPILER/ PASS 1
PROFILER

guages like Pascal and er designed to uncover
Ada. Mid-level lan- run-time errors. It is not
guages provide easy a production compiler;
access to memory and it is simply a develop-
the CPU while retaining ment tool designed to
the control and data oSS 3 increase programmer
structures of classic productivity (while
high-level langutages. decreasing the pro-
This access enables bit grammer’s frustration
shifting and manipula- level).
tion using a rich set of Safe C adds a source-
operators for incre- to-source preprocess-
menting, decrement- ing pass to the normal
ing, and performing C compile cycle (see
Boolean operations. N L ASSEMBLER LINKER figure 1). Safe C inserts

While C grew in checkout code into the
popularity, many pro- original source file and

grammers agonized
over its complexity and
the lack of debugging

Figure 1: Adding a preprocessing pass to a typical
C compile cycle.

then compiles the re-
sulting file. The check-
out code swells the

tools like the monitors
for tracking errors in assembly-language programs,
utilities that enable you to set breakpoints in the
code and use single-step execution. Outside of the
UNIX realm, where C debugging facilities are part
of the operating system (which is itself written in C),
programmers faced a barren landscape.

In microcomputerdom, however, where entrepre-
neurial fervor thrives, vacuums do not exist for long.
Recent months have brought forth a number of new
C-language development tools and debugging aids.
Many of these tools were created specifically for the
microcomputer programmer.

In this product description I'll look at three of these
products: the Safe C Compiler and Profiler from
Catalytix Corporation of Cambridge, Massachusetts;
the Instant-C interpreter from Rational Systems Inc.
of Newton, Massachusetts; and the C Source Debug-
ger from Mark Williams Company of Chicago.

SAFE C COMPILER/PROFILER
One of the more significant problems a C program-
mer faces is run-time error detection. Running a C
program in the early stages of its life cycle resembles
a Cessna pilot trying to land a 747—he might know
how to fly but isn't sure which are the right controls.

Unlike Pascal compilers, C compilers do not pro-
vide extensive run-time error checks during compila-
tion. C compilers cannot check for array indexing
errors, divide-by-zero, and similar run-time errors. C
programmers have no tool to verify the correctness
of argument data types passed to functions or to
detect the existence of a stray pointer. Dangling
pointers can cause system crashes on many micro-
computer implementations of C.

The Safe C Compiler/ Profiler is a checkout compil-

original source in size
by a factor of two or three.

As the compiler compiles the modified source file,
the checkout code prompts the generation of error
messages for every possible run-time error en-
countered. Multiple errors generate a stream of error
messages. Safe C error messages are warnings
only—the compiled code is executable, and the pro-
grammer must decide whether to heed the warnings
generated.

The error conditions detected by Safe C include

out-of-bounds array indexes

arithmetic overflow and division by zero
overflow in standard string routines

mismatch of actual and formal function
parameters

® misuse of standard /O (input/output) routines
e indirection through and stack corruption by stray
pointers

The compiler also reports standard syntax errors.

Probably the most important function the Safe C
Compiler provides is detecting mismatches in func-
tion parameters. C's main strength derives from its
modularity. Ideally, C programmers write their pro-
grams as small, individual units that are later linked
together. The potential for error among the inter-
acting parts is high, mostly due to the passing of
arguments of the wrong data type.

The Safe C Profiler is a dynamic software develop-
ment tool that provides both function and statement
execution counts. When a programmer needs to
know where a program spends most of its time, the
Profiler provides a count of the times a function is
called and, within functions, the number of times a

(continued on page 382)
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PART 1

AN INTRODUCTIONTO

FIBER OPTICS

Light tamed by glass waveqguides
offers wide communication bandwidth

BY RICHARD S. SHUFORD

lexander Graham Bell's many inven-
Ations included the photophone. In

this device, which he demonstrated
in 1880, a beam of sunlight was reflected
off a shiny diaphragm mounted on an
acoustic horn. The light beam was aimed
at a distant selenium photocell connected
to a speaker; speech could be understood
at a distance of 700 feet.

But the photophone’s short-haul line-of-
sight communication was practical in few in-
stances, so lightbeam transmissions were
shelved for the better part of a century un-
til another field of research caught up and
furnished a means whereby information-
bearing light could be channeled and
directed where it was needed.

PHOTOGRAPH © CHARLES FALCO/ SCIENCE SOURCE. PR

In the mid-1960s, C.K. Kao and G. A.
Hockham at ITT’s Standard Telecommuni-
cation Laboratories in England suggested
an idea for directing light waves where
they were needed. By 1970, scientists at
the Corning Glass Works had made the con-
cept work. Pieces of silica glass stretched
as thin as a human hair became easily
bendable and could serve as practical
waveguides for light waves—and the field of
fiber optics was born. At the same time,
semiconductor technology made possible
the fabrication of efficient light sources that

(continued)
Richard S. Shuford is BYTE's special-projects editor.
He can be contacted at POB 372, Hancock, NH
03449.
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could be modulated with an external
signal.

FIBER OPTICS:

PrOS AND CONS

The greatest attraction of fiber-optic
technology is the bandwidth of light
transmission. Light in the visible and
near-visible spectrum has character-
istic frequencies so high that they are
rarely discussed as such: hundreds of
gigahertz (GHz), or billions of cycles
per second. According to theory. a
carrier wave composed of these high
frequencies can transmit meaningful
information at a tremendous rate; the
Nyquist limit for the fastest-changing
signal a carrier wave can convey in a
perfect medium is one-half of the car-
rier's frequency. Light, tamed by a
fiber-optic waveguide, offers the great
communication capacity modern
technology increasingly demands.

Optical fibers have other good
qualities. The wide bandwidth is ac-
companied by low loss, compared
with metallic media. Fiber-optic cables
are immune to interference from elec-
tric and magnetic fields; a fiber can
be installed in an electrically noisy
engine room without shielding. Con-
versely, no radiation escapes the fiber
cable to interfere with its environs.
Fiber-optic links may be tested in
highly accurate ways that can locate
imperfections, including any surrep-
titiously installed taps in networks
carrying confidential data. The
nonconducting fiber never plagues
electronic equipment with voltage
leaks or ground-current loops—in fact,
you can think of the fiber-optic link as
just an extremely long optoisolator.
Furthermore, fiber cables are small
and lightweight and fit where copper
wires won't.

But there ain't no such thing as a
free funch. Optical fibers do have
some disadvantages.

The most obvious drawback lies in
the physical handling and installation
of fiber-optic cables. The techniques
for dealing with a communication
channel made of glass differ radical-
ly from those for dealing with copper
" wire; a technician skilled in soldering
conventional coaxial cables may
blanch when shown the unfamiliar
tools used to splice and install con-
nectors on optical fibers. And the con-

nectors themselves come in bewilder-
ing. proprietary variety (although a
few standards are emerging).

Another drawback is the complex
interface equipment fiber-optic cables
require to.make use of all that band-
width. The circuitry that forms the
“funnel into the fiber” must operate
in two discrete realms: electronics and
photonics. It must be of high quality
for the most efficient transfer of the
signal and must compensate for the
quirks that appear in any apparatus
that blends two kinds of technology.
The simplicity and economy of the
fiber-optic waveguide itself are offset
to some degree by the expense of the
interface equipment.

But because fiber optics is a new
field, researchers are making rapid
progress in solving or reducing the
seriousness of the problems involved,
and costs are being driven down.
Fiber-optic cables have already shown
their cost-effectiveness in long-
distance telecommunication applica-
tions, where their low loss enables
telephone companies to employ
fewer repeaters over long. continuous
runs than with conventional cables.
And certain other applications that
demand one of the qualities at which
optical fibers excel have also reached
the break-even point in competition
with copper.

Fiber-optic communication is now
finding its place in computer systems,
especially in wideband links within
multiprocessor arrays and in high-
performance or high-security
distributed networks. And even small-
scale microprocessor-based equip-
ment can use optical fibers to good
advantage because of their immuni-
ty to interference.

How OpTICAL
WAVEGUIDES WORK
In an optical fiber, light goes in one
end and comes out the other, no mat-
ter how many twists and turns the
fiber makes along its length. This
defies our everyday experience that
light travels in straight lines. The fiber
can perform this feat because its
designers have carefully applied a
phenomenon that is a cousin to
refraction: total internal reflection.
Refraction occurs because light
moves faster through some materials

than through others. (It moves at its
well-known 186.280 miles-per-second
speed only in a vacuum.) In the sim-
ple case of a glass-to-air interface. a
light wavefront within the glass (rep-
resented in figure 1 in simplified form
as a ray) approaching the boundary
at a relatively steep angle has its
direction changed as it suddenly en-
counters a region where it can travel
at a faster speed. The amount of
change in the refracted angle varies
as a function of the incident angle up
to a certain critical angle (about 42.5
degrees for glass/air). If the angle at
which the incident ray approaches the
boundary is lower than this critical
angle, the light is reflected back into the
glass at an angle of reflection equal
to the angle of incidence.

An optical fiber consists of a cylin-
drical inner core and an outer concen-
tric shell, the cladding. (The cladding is
usually enveloped by protective outer
layers, but these play no functional
role) The core is made of transparent
glass (or sometimes plastic) with a
relatively high index of refraction; the
cladding, of glass with a relatively
lower index. Light enters from one
end, and internal reflection occurs at
the corelcladding interface, just as at
the glass/air boundary in the example,
letting the light emerge from the other
end as if the fiber were a pipe. (A
typical corelcladding critical angle is
8.5 degrees)

TyPES OF OPTICAL FIBERS
Optical-fiber waveguides are made in
two major classifications. one of
which is subdivided into two varieties.
The major division is between fibers
that convey light in single or multiple
modes, where a mode can be thought
of as a group of rays bouncing
through the waveguide at a given in-
cidence/reflectance angle. The multi-
mode fibers are differentiated by the
profile of the refraction index across
the fiber's diameter.

Figure 2 shows the three kinds of
fibers. The step-index multimode fiber (2a)
features an abrupt transition of refrac-
tion index at the corelcladding boun-
dary. The graded-index multimode fiber
(2b) exhibits an index of refraction
that reaches a peak in the center of
the core and gradually tapers off to

(continued on page 388)
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BY GREGG WILLIAMS

SOFTWARE
FRAMEWORKS

Software
“toolkits” save
programming
time

Gregg Williams is a senior
technical editor at BYTE.
He can be reached

at POB 372,

Hancock, NH 03449,

e are certainly
beginning to see
some wonderful
software—fast, use-
ful programs that
give us color graphs,
windowed informa-
tion. and mouse-

based cursors. Unfortunately, such software
involves a tremendous amount of program-
ming. Since more time at the programmer's
computer usually translates to more dollars
at the software store’s cash register (in a
market where software prices are high
enough as it is). both you and the software
publisher are part of a two-sided dilemma.
On the publisher’s side, the dilemma has to
do with choosing between producing the
more complicated software and raising its
price, or not producing it because he
believes he will not be able to sell it profit-
ably. On the user's side, you can either buy
the software you see or not—you have lit-
tle direct influence on what software gets
developed. Unless we can all improve our
standard of living so that we won't mind
spending $1200 for a spreadsheet. it looks
like it's up to the software publisher to come

up with an answer to this problem.
There is one sure way to keep a product’s
price from rising—reduce manufacturing
costs. You can be sure that software pub-
lishers are looking at every phase of their
operations for placesto cut costs, and since
development represents the largest per-
centage of that cost, why not start there?
The quest for lower development costs has
given us such things as new programming
languages, productivity tools, and program
generators. A promising solution being
used by several software developers is that
(continued)
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A software framework
defines much of an
application's operating
environment so that
the programmer can
concentrate on the
application itself.

of the software framework, a program
(often enhanced by a programming
language and/or environment) that
defines much of an application’s stan-
dard operating environment so that
the programmer can concentrate on
implementing the application itself. In
this article, we will look at Apple Com-
puter's Toolkit/32 as a representative
example of this type of software. Tool-
kit/32 significantly reduces the time
needed to create an application that
runs in the Lisa’'s desktop-metaphor
environment.

(You should not confuse my concept
of “frameworks” with the Framework
integrated-software package from

- PROGRAM

USER" |« SUPPLIED
SUBROUTINE |°°*| SUBROUTINE

Ashton-Tate, which was announced
after | had finished writing this article))

CONVENTIONAL

PROGRAM DESIGN

Software has too often been cobbled
together on an entirely custom basis—
that is, each program is created with-
out making use of any previously writ-
ten code. Sometimes, a software de-
signer who has a number of similar
programs to write will create a library
of useful subroutines that can be
copied as needed into programs. in
some cases, as with the Macintosh
Application Toolbox in which a 64K-
byte ROM (read-only memory) of rou-
tines is built into Apple’'s Macintosh
computer, these routines can be quite
powerful and can eliminate a large
amount of needless programming. In
such cases, the programmer will write
a main program that makes heavy use
of their own subroutines as well as
those supplied (see figure 1).

What is wrong with this setup? No-
thing—it's just that it often isn't
enough. Much of the main program
is merely program “glue” that coor-
dinates the calling of the supplied
subroutines. When a program is so-
phisticated enough, though, even the
coordinating software is complicated.

Figure 1. Creating an application program using a subroutine library. When you Consider the Lisa applications, all of
must make an application given a library of useful subroutines, you must write the which use the same user interface.
driver program and whatever custom subroutines (shaded) are needed to create the The application program must inter-
application. If the application is embedded in a sophisticated user interface, you will act quickly with user input (keyboard,

spend a long time “reinventing the wheel” (writing the code to implement an

mouse, and mouse button) to create
already-specified user interface).

SUPPLIED
DRIVER
PROGRAM

SUPPLIED

SUPPLIED
SUBROUTINE

SUPPLIED
SUBROUTINE

USER
ADDITIONS |

USER
ADDITIONS

Figure 2: Creating an application program using a software framework. If you
have been given a software framework that implements the user interface but nothing
else. you need only write code that implements your application. 1n some cases, you
will write entire subroutines; in others, you will modify ones already in the software

framework.

complicated output in the form of
graphics, text, and windows. In addi-
tion to performing its dedicated func-
tion (e.g.. drawing graphs, maintaining
a spreadsheet), an application must
do many things that do not change
from application to application: up-
date the video cursor when the
mouse is moved; display a pull-down
menu when a menu title is selected
(cursor on title, mouse button pressed
and held); execute a given task when
a menu item is selected (cursor on
item, mouse button released); move
a window when it is being dragged
(cursor on window title, mouse button
pressed and held); resize a window
when its “grow box" is pulled (cursor
on box, mouse button pressed and
held); receive characters when they
come in from the keyboard; redraw
hidden parts of a window when it is
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: brought from behind several other
[n the tOOIklt windows (mouse button clicked when

approach, the cursor is on some visible part of win-

. . dow); expand a selected icon to a win-
Supplled program 1S dow (cursor on icon, mouse button

. pressed twice quickly); and numerous
n COVltVOl and other less visible tasks. Given all this,

COOVdiVlates SySter‘ using a set of subroutines to develop

such a program is like asking for a ride

gene}’al beha\)ior, Such downtown and being shown to a

. . warehouse of auto parts—you don't
as moving WlVldOWS. want to build the car yourself, you just

want to get downtown.

THE TOOLKIT APPROACH
Bruce Blumberg, |. Peter Young, and
Larry Rosenstein of Apple’'s Apple 32

Listing 1: An example of Clascal code. This code. part of a five-page listing
that creates the Lisa Boxer application, defines the methods that the class
TBoxView responds to (i.e., the messages that objects of that type understand)
and the code that executes when this class is created. Methods are capitalized,
while fields are not. See the text for more details.

METHODS OF TBoxView;
FUNCTION (TBoxView.)NEW((itsHeap: THeap; itsPanel; itsExtent: LRect;
itsBoxList: TList; itsPrintable: BOOLEAN): TBoxView);
BEGIN
($IFC fTrace)BP(11);($ENDC)
SELF : = SubObject(TView NEW(itsHeap, itsPanel, itsExtent, itsPrintable),
SIZEOF(SELF));
SELF boxList : = itsBoxList;
($IFC fTrace)EP;($ENDC)
END;

(This returns the box containing a certain point)
FUNCTION (TBoxView.)BoxWith((LPt: LPoint): TBox);
VAR box: TBox;

s: TListScanner;

BEGIN
($IFC fTRACE)BP(11);($ENDC)
boxWith : = NIL;

s := SELF boxList.Scanner;
WHILE s.Scan(box) DO
IF LPtInLrect(LPt, box.shapel Rect) THEN
boxWith : = box;
($IFC fTrace)EP;($3ENDC)
END;

(This draws the list of boxes)
PROCEDURE (TBoxView.)Draw;
VAR box: TBox;

s TListScanner;

BEGIN
($IFC fTrace)BP(10),(3ENDC)
s 1= SELF.boxList.Scanner;
WHILE s.Scan(box) DO

box.Oraw;
($IFC fTrace)EP;(3ENDC)

END;

CREATION
BEGIN

cBox := NewClass(‘Apple', 'TBoxView', SIZEOF(TBoxView), 1, 1);
END;

division have devised an alternative.
Imagine a completely functional Lisa
application that allows you to pull
down menus, create, move, scroll, and
rearrange windows, update the video
display to correspond to mouse
movement, and do all the other things
associated with the Lisa user inter-
face—only the windows and menus
are blank. Then you (as programmer)
need only add or modify code to
show what's in a window and, in
general, specify the behavior neces-
sary to your application (as opposed
to being generic to the Lisa user in-
terface). Apple’s Toolkit/32 gives you
this capability.

The difference in philosophy is sig-
nificant. In the traditional approach
(figure 1), you are responsible for or-
chestrating correctly both system-
general and application-specific be-
havior. In the toolkit approach (figure
2), you only have to modify and add
subroutines to get your application to
work. The supplied program is in con-
trol and coordinates system-general

‘behavior (e.g. moving and scrolling

windows); it calls your code when it
needs to know what application-
specific behavior you want (for exam-
ple, what to show in a certain window).

There is nothing wrong with the
toolbox (subroutine library) ap-
proach—it is certainly better than hav-
ing to write everything from scratch.
It's just that most software developers
don't want the absolute freedom to
combine library subroutines arbitrar-
ily—they just want to adapt their pro-
gram to run correctly within the stan-
dard desktop-metaphor environment
and do it as quickly (and. therefore,
as inexpensively) as possible.

AN EXAMPLE
Let's see how a simple application can
be written using an application frame-
work like Toolkit/32. In a few hours,
the people at Apple created a simple
application called Lisa Boxer. In it, any
window opened contains two shaded
rectangles that can be moved around.
The specific code needed to do this
was five pages of Pascal-like code—
not much at all, considering the
amount of space and comments a
structured program includes (see
listing 1 for a segment of the code).
(continued on page 394)
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Communications

THE EVOWITION
OF A STANDARD ETHERNET
by Edwin E. Mier

LocAL-AREA NETWORKS
FOR THE IBM PC
by 1. Scott Haugdahl . .. .......... ...

HiGH-SPEED D1A1L-:UP MODEMS
by Kim Maxwell .. .................

WRITING COMMUNICATIONS
IN BASIC

by Barry ]. Arnow. . ... .............

LOOKING FOR THE PERFECT PROGRAM
by David Barr and George déW. Rogers . . .

THE ON-LINE SEARCH
by Suzana Lisanti . ... ..............

DATA COMMUNICATIONS has generally been considered a distinct subset
within computing. It's not an easy topic to become familiar with for a variety
of reasons. A major one is expense—not so much for modems and com-
munications software (although neither of these is cheap) as for line and con-
nect charges. You can run up a phone bill of coronary proportions faster than
you ever thought possible. As a result, progress in getting the actual benefit
from data communications has been left up to corporations and insomniacs.
Nevertheless, progress is being made. and several of the articles in this sec-
tion will attempt to impart tricks of the trade.

Specifically, Suzana Lisanti's article about using on-line databases to their
best advantage may give you some ideas for getting into and out of informa-
tion repositories as quickly and efficiently as possible.

David Barr and George Rogers also present some suggestions on what to
do to get the most out of communicating. Their particular concentration is
on those criteria that make useful or useless communications software.

One of the best ways to reduce the amount of money you spend on com-
munications is to reduce the amount of time you spend on line. One of the
best ways of cutting your connect time is to speed up your transmission rate.
Aha! Most of the time you're told, "You can't get there from here” when you
try to pass data at rates higher than 1200 or 2400 bits per second. Kim Max-
well's article will tell you why you've been confronted with this particular brick
wall and what movement toward a remedy may be in the wind.

Micro-to-mainframe communications may be the key to greater freedom for
the individual data-communications application. It's an area that carries with
it tremendous potential for working at home, keeping in touch with the office
while traveling, and driving yourself crazy when the pieces don't fit together
the way they're supposed to. Barry Arnow has written an informative piece
that gives you the basics, points out the pitfalls, and guides you to some possi-
ble solutions to the problems of connecting your micro to a mainframe.

Finally. there is the field of local-area networking. For all the hoopla that
the megabucks associated with LANs have recently generated, it's not all that
difficult a discipline to master. As Ed Mier points out, the technology of local-
area networking (Ethernet-style) is well established and not particularly
mysterious or frightening once you get past the price tag. Scott Haugdahl
creates a further sense of familiarity by pointing out the many personal com-
puter local networks at your disposal. You can pick from a broad array of op-
tions and, rather than let the variety bewilder, look at it as the high-tech
equivalent of a fruit stand during apple season. Once you know the best uses
for the different varieties, it's easy to decide whether you want a pippin or
a Granny Smith. You get to take your pick from among some known quantities.

All in all, the application of data communications to personal computing
is a nontrivial "next step” that can extend your reach (without compromising
your control) into new, or certainly broader, areas of information creation,
management, and retrieval. Now if we could just do something about the
price. . ..

—Glenn Hartwig, Technical Editor
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10 Reasons Why We’re #1 for

@ Sanyo 555-2’s

Witheach Sonya 550-2 and 555-2 we include. ol no oddifionol charge: (1) Skeich-A basic color
graphics drowing program (2) 15 Gomes far the Sonya-A $29.95 package (3) Datemaje - An
oppointment program with o perpetuol calendar (4) Diagnosrics-Tests your RAM, display. and
heyboard (5) P.C. Filer- The program thot made Freeware famous (6) J Extra Urilities thor don't
come on the systems disk (7) I.5. Manager - Allows you o change the structure of existing
InfoStor records (like dBASE I1.)

Plus if you buy from Scotrsdole Systems (8) you can choose between Micropro and IUS
software on the two drive systems, and (9) we stock sofiware reference manuals for our
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The Silver Fox™
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Compare the Silver Fox with any other system from any othey dealer. You get on MS-DOS

machine with an 8088 CPU.'a compatibility with over 200 applications programs. Dual drives

wirthtotal storage of 1.6 megabyres, 256K RAM, video. keyboard. grpahics. parallel port. and

9 12" high-res green phospher monifor are standard equipment.

Plus each Silver Fox comes with the best free software bundle in the business including

MS-DOS. HAGEN-DOS, M-DISK. Wordstor, Easy Writer. DatoStor. ReportStar. 1.S. Manager.

FILEBASE, Calcstar, Color Graphics Bosic, Mailmerge. SpelliStar. plus 25 games. graphics and

utilities. Plus we back it oll with o one year worronty. and sell them at a price no other dealer
con touch. Call for afree brochure.

customers, and (10) we offer focrory-iroined service.
Yes we hove the best prices around. but we hove much more. Shop our competition. then
shop Scortsdale Systems. you'll find out why we ve sold more Sonya computers thon ony other

dealer in America.
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ALTOS

From the lowest-priced dual-floppy multi-
user systems to true 46 bit 10 Mhz. multi-
user systems. Local service available via
TRW. We will configure. testandinstall your
systems for on additional charge (coli for
prices).
580-20 $3269
580-40 $3995
586-20 $5699
e 37295

586-40
TERMINALS

ADDS Viewpoint
Wyse 50

Alsogreat prices onother Wyse andADDS
terminals-plus Televideo. Qume. and

Zenith,
PLOTTERS
HI DMP-29 ... . $179
HI DMP-40 ...
HI DMP-41

Password
Mark XII $249
Compatible Drives
Teac Slimline
FD54A (160K)
FD55D (360K)
FD55F (720K)

1BM and Zenith Computers

$1398

COLUMBIA

We Discount
Robots

Now for a limited time Scottsdale Systems is
selling the popular Hero Jr. home robors ar
$200 off the list price. Nationwide service via
Heath/Zenith - while they last only

5795

1600-4V (10mb) ...
Professionals from

$3099
$3985

-
Scottsdale Systems..

617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257

== (602) 941-5856

Call 8-5 Mon.-Fri.

’/‘ We porticipore in arbitration for business and customers through the Berter
Dusiness Bureau of Maricopa County.

SINCE 1980

TELEMARKETING ONLY: If you plan to visit please call first for an appointment.
Priceslisted are for cash andinclude a 3%discount. We sell on a Net 30 basis to
Fortune 1200 companies and universities. No C.O.D.’sor A.P.O.’s. P.O.'s add 2%.
Visa. Mastercard add 3%. Az. residents add 6%. Prices subject to change,
product subject fo availability. Personal/company checkstake 3weeksto clear.
Allitems listed are new with manufacturers warranty. 0-20% restocking fee for
returned merchandise. Shipping extra-products are F.O.B. point of shipment.
Software is not warrantied for suirq'bility. Reqistered trademarks: Televideo-
Televideo Systems, Inc.; Silver Fox M, HAGEN-DOS-Scottsdale Systems, Ltd.:
Commuter-Visual Computer Incorporated.”.

NEC L@ Sale

Call

Whot are you looking for in o compatible
system? If maximum comporibility. minimum
prices. $3000 worth of software. reliobility and
nationwide service ore on your checklisi you
should consider buying a Columbia computer
from Scorsdale Systems. Each systemincludes o
software pack with MS-DOS 2.1. Basico 2.0
Pertect Writer. Perfect Colc. Perfect Speller.
PerfectFiler. Fast Graphs. Home Accountont Plus.
Space Commanders. ATl rutoriols. ond T.LM. IV
dora bose manager. Prices include video cord
and keyboard. Your choice 1600-1V (4210) or
VP

51799

PRINTERS

Tally Spirit80 ... $254
Okidata 92 ... $125 off
Okidata 93338 ... $210 Off
Okidata 84 ... Call
Dataproducts

8050 "loaded”

Tally 160L

EpsonFX-80 ......

Panasonic 1091

Toshiba 1351

LETTER QUALITY

Juki 6100 $408
Juki 6300 ... $767
Silver Reed 400 $259
Silver Reed 500 $319
Silver Reed 550 $409
Silver Reed 770 .~ $799
Diablo 630 ... $1649
Daisywriter 2000

2050 (for IBM)

3550 (for IBM) ... $1388
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COM-MUNICATION:S

THE EVOLUTION

OF

A STANDARD

ETHERNET

BY EDWIN E. MIER

Alternatives in wide-band
coaxial cable local networks

TO MANY, the world of data commu-
nications revolves around the familiar
RS-232C interface, relatively low-
speed modems, and dial-up tele-
phone lines that have changed little
over the past 50 years. But, while
these basic elements satisfy most
rudimentary transmission needs, a
host of newer communications
schemes and products offer phenom-
enally greater capabilities—provided,
of course, that you are willing to pay
the price.

Today’s networking products sup-
port data rates a hundred times faster
than modem-based phone lines, allow
simultaneous interconnection of hun-
dreds of user devices, and offer much
better transmission-error rates than
dial-up phone lines. These networking
schemes (sometimes called local-area
networks or LANSs), differ significant-
ly from phone-line-based networks in
four main areas: geographic scope,
network topology. data rates sup-
ported, and transmission media.

Asthe name implies, local networks
are constrained in the end-to-end
distances they support. |Editor's note:
the author forgoes the IEEE Project 802 com-

mittee-generated " local-area network” conven-
tion as a confusing redundancy.| Though
the “local” in local network is general-
ly in contrast with the “long-haul”
nature of the telephone network,
there is still considerable variety
among products. Maximum distances
between user devices may range from
several hundred feet to 30 miles.

Local networks are oriented toward
single buildings or campus-like en-
vironments, where the space between
network stations is freely accessible
to the network's operator. Unlike
phone-line connections, which may
span continents, local networks
presume that rights-of-way are not an
issue and that cable runs—through
conduits, under floors, underground,
etc—to each station location present
no legal problems.

ToPOLOGY

One of the most significant dif-
ferences between local networks and
Edwin E. Mier is Western Bureau Manager
for Data Communications magazine. He
can be contacted at 425 Battery Street, San
Francisco, CA 94111.

other communications arrangements
is in their topology. or logical and
physical configuration. Dial-up phone-
line circuits connect only two parties,
resulting in a point-to-point physical,
as well as logical, connection. Local
networks, by contrast, connect many
stations logically and physically. usual-
ly over the same shared transmission
medium (see figure 1). Each function-
ing device on the local network
generally may access any other
device, or any group of devices, at any
time.

The topological uniqueness of local
networks—where a common transmis-
sion channel is shared by many users
at the same time—necessitates high
transmission speeds. Compared to
phone lines, which support no more
than about 9.6K bits per second, local
networks usually operate at data rates
at or above | megabit per second.
This is to be expected because many
of the terminal nodes need a portion
of the overall data-carrying capacity,
or bandwidth. By contrast. only two
users need to share the bandwidth of
a phone-line circuit.

(continued)
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ETHERNET

Local networks employ a variety of
transmission media in addition to the
twisted-pair copper wire. The most
common is a coaxial cable, usually
Vi-inch to Y-inch in diameter, con-
sisting of a central conductor sur-
rounded by a dielectric insulator, all
contained within a wire-mesh or
extruded-metallic sheathing. A newer
medium used in local networks is
lightwave, or fiber-optic, cable.

Coaxial-cablé transmission uses one
of two technologies: broadband,
where multiple channels are fre-
quency-divided over a wide radio-
frequency (RF) bandwidth of about
400 MHz; or baseband, where a
single modulated carrier signal carries
the traffic of all the attached stations.

The cable television (CATV) industry

has used broadband transmission
widely for years, and essentially the
same technology, with the addition of
RF data modems, has been carried
over for use in data networks. Base-
band coaxial transmission for local
networks was first applied in the early
1970s. Originally an experiment
within Xerox's Palo Alto Research
Center, it resulted in the Ethernet
local-network concept.

ETHERNET

The term “Ethernet” has become al-
most synonymous with local net-
works. Ethernet was among the first
commercial local-network offerings. It
is one of the more prevalent designs
in use today but it is by no means rep-
resentative of all local networks.

DIAL-UP PHONE LINE

//,MODEMS\\\
o e e Wy

O

PHYSICAL = POINT-TO-POINT
LOGICAL=POINT-TO-POINT

MICROCOMPUTER

IO

TYPICAL ETHERNET-LIKE LOCAL NETWORK

«— PLUG-IN ETHERNET
CONTROL BOARD

/TRANSCEIVERS\

MULTIPOINT DEDICATED PHONE LINE

'/MODEMS\
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BY MASTER

PHYSICAL = POlNT-TO;MULTIPOINT
LOGICAL =POINT-TO-POINT

O
|§
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Figure 1: The topology of the local network shows that many stations can be
connected—both logically and physically—over the same medium.
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Still a trademark of Xerox Corpora-
tion, Ethernet was first unveiled com-
mercially in the late 1970s as a
method for connecting Xerox office
products. However, the concept of a
single transmission cable, capable of
interconnecting a variety of computer-
based devices, quickly caught on
within the industry. .

In 1980, the first Ethernet technical
specification, Release 1.0, was made
public, coupled with a joint announce-
ment by Xerox, Intel Corporation, and
Digital Equipment Corporation (DEC),
that all three would adopt the same
compatible Ethernet local-network
scheme for the attachment of their
respective products and systems. This
gesture was made, not surprisingly, at
the same time that the Institute of
Electrical and Electronics Engineers
(IEEE) was beginning to define a stan-
dard for local-network structure and
operation.

LOCAL-NETWORK STANDARDS
Clearly. no major computer vendor
wanted to jump on the Ethernet band-
wagon until it became reasonably cer-
tain that the overpublicized local-
network scheme would in fact be
adopted as a standard.

As it turned out, the IEEE local-
network standards group. the Project
802 committee, decided to develop
several different local-network stan-
dards, the first of which was similar to
the original Ethernet specification en-
dorsed by Xerox, Intel. and DEC (see
the text box "The Ethernet Specifica-
tion” on page 134 for more informa-
tion). The IEEE divided its work into
three major subgroups, each dedi-
cated to a different type of local-
network access method.

The IEEE 802.3 subcommittee
worked on the standard that essential-
ly followed Ethernet: a 10-megabit-
per-second baseband coaxial cable-
based local network that used an
access-control method called carrier-
sense multiple-access with collision
detection (CSMA/CD). This access-
control method and several other
aspects of Ethernet had some unde-
sirable design limitations (some of

(continued)



C Source Debugger, help:
faster. That’s The C Progra
tem from Mark Williams Compa!

MWC86

MWCB86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The bench-
marks prove it! They show MWC86 is
unmatched in speed and code density.

MWC86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competi-
tion, MWC86 supports the full C lan-
guage including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* 1/0 calls
and structure assignments.

Quality is why Intel, DEC and Wang
chose to distribute MWC86. These in-
dustry leaders looked and compared
and found Mark Williams to be best.

User Friendly

MW(C86 is the easiest to use of all
compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates the need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.

A recent review of MWC86 in
PC World, June, 1984, summed it up:

*Unixis a Trademark of Bell Laberatories.

Circle 385 on inquiry card.

“Of all the compilers reviewed, MWCE6
would be my first choice for product

development. It compiles quickly, pro-
duces superior error messages, and
enerates quick, compact object
library is small and fast q,

not content to
write the best C compiler on the mar-
ket. To advance the state of the art in
software development, Mark Williams
wrote csd.

csd C Source Debugger serves as a
microscope on the program. Any C
expression can be entered and evalu-
ated. With csd a programmer can set
tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturb-

SIEVE

Time in Seconds
Large Model

B Small Model

Size in Bytes

@ Large Model

Small Model

1.29

MWC86 DRI

ing the program under test; and evalu-
ation, source, program and history
indows.

csd eases the most difficult part of
development — debugging. Because
csd debugs in C, not assembler, a pro-
grammer no longer has to rely on old-
fashioned assembler tools, but can
work as if using a C interpreter — in
real time.

The C Programming System
from Mark Williams now supports
the following libraries:

Library Company
Windows for C Creative Solutions
Halo Media Cybernetics
PHACT PHACT Associates
The Greenleaf Functions Greenieaf Software
Btrieve SoftCraft

The C Programming System
from Mark Williams

The C Programming System from
Mark Williams delivers not only the
best C compiler for the 8086 but also
the only C source level debugger. That’s
why it does for C programming what C
did for programming. The Mark Wil-
liams C Programming System gives the
programmer the MWC86 C compiler
and the csd C Source Debugger for
only $495. Order today by calling
1-800-MWC-1700. Major credit cards
accepted.

Technical support for The Mark Wil-
liams C Programming System is pro-
vided free of charge by the team that
developed it.

Mark Williams Company
1430 W. Wrightwood Ave.
Chicago, IL 60614
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ETHERNET

which I'll discuss later), but the majori-
ty of the IEEE participants accepted
the fact that Ethernet was the closest
thing to a de facto industry standard
at the time.

The IEEE also developed two other,
considerably different, local-network
“standards”: one employing a bus
topology (akin to Ethernet’s, where all

devices listen to all transmissions all
the time) and another that uses a ring
topology. Both employ an access
mechanism called token passing. IBM
favors the token-ring approach, where
each device in the ring retransmits
every message it receives in turn. The
token-bus subcommittee developed a
specification now known as IEEE

802.4, while the token-ring scheme
was designated IEEE 802.5. Both of
these “Ethernet alternatives” have
only recently been approved as

standards. '
Despite the fact that all three local-
network alternatives (802.3, 802.4,
and 802.5) were under development
(continued)

he Ethernet specification, which is
now also an IEEE standard (IEEE
802.3). spells out every detail of
Ethernet construction and operation
(see figure 2). To be 'Ethernet-

level interface must conform to every
detail relating to cabling. control,
physical interfaces, and packet structure.
The following is a capsulized summary
of the specification.

Ethernet requires a 50-9 (ohm) coax-
jial cable, with impedance varying no
more than + or — 2Q. The maximum
signal loss from one end of a cable "seg-
ment” to the other is 8.5 dB (decibels)

compatible,” a local network or board- -

at 10 MHz. Cable shielding may allow
for an ambient field of no more than 2 V
(volts) per meter (for operation up to 30
MHz), and a transfer impedance of no
more than [ m§ (milliohm) per meter for
operation from 0.1 to 20 MHz. The cable
itself consists of a 0.0855-inch center
conductor of solid tinned copper, a
foam polyethylene or foam Teflon core
insulator, and a PVC (polyvinyl chloride)
or Teflon fluorinated ethylene propylene
(FEP) jacket. The outside cable diameter
must be 0.405 inch.

Up to 100 transceivers, or taps, may be
placed on a cable segment, but they
must not be closer together than 2.5

PACKET FORMAT

! BITS

MIN. PACKET SIZE = 72 BYTES
MAX.PACKET SIZE = 1526 BYTES

MIN. PACKET
CRC COVERS THESE FIELDS SPACING=
9.6 us
—
DEST. SOURCE | TYPE CYCLIC REDUNDANCY
PREAMBLE | rppress | abpress | FIELD | PATA FIELD | cpeck (cre) FREAMBLE
I 64 a8 I 48 i 46-1500 i 32 |
BITS : BITS !BITS ! BYTES BITS I

TERMINATOR

CONFIGURATION
MINIMUM COAX ‘CABLE SEGMENT
MAX. 1500 FEET
2.5-METER SPACING
[LERMINATOR — t— = UP T0 100 TRANSCEIVERS —= D

T ¥TRANSCEIVERS: PASSIVE TAPS
-

TRANSCEIVER CABLE
MAX. 50 METERS

Figure 2: The Ethernet specification, as defined by Xerox and later the Project
802 committee of the IEEE, covers physical and logical dimensions.

THE ETHERNET SPECIFICATION

meters. Single cable segments may be
1500 feet in length; extensions are possi-
ble if you use ‘repeaters’ which
regenerate the signal from one cable
segment to another.

Ethernet cable attachment is “passive”;
that is, the cable is not broken or cut,
and the tap (a "vampire” type with two
piercing "fangs”) can normally be in-
serted or extracted without affecting
other communications over the cable.
The transmit power level is = 1.025 V DC
(direct current) (at 41 mA (milliamperes);
variations are from —0.9 to —1.2 V (36
to 48 mA). Voltage must never be
positive on the coaxial cable.

The transceiver encodes data on the
cable using Manchester encoding to en-
sure a signal transition in the middle of
each bit “cell.” or data transition. Each
bit cell is 100 ns (nanoseconds) long (+
or — 0.0l percent). The data rate is 10
megabits per second. The transceiver
cable, up to 50 meters in length, consists
of four pairs of #20 or #22 gauge wire
inside an insulating shield jacket. Im-
pedance is 78 Q and maximum signal
loss is 3 dB at 10 MHz. One male and
one female [5-pin D-series connector
terminates either end of the transceiver
cable. Naturally, pin assignments are all
specified in the standard.

The minimum size of a packet is 72
bytes; the maximum packet size is 1526
bytes (see figure 2). No device may
transmit if a carrier is detected on the
cable, and a minimum waiting period of
9.6 us {(microseconds) must be observed
after one transmission before another
can begin. In the event of a collision,
devices must back off for a random
period of time before retransmitting. The
period is determined by a “back-off”
algorithm designed to accommodate up
to 1024 stations on the cable.
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ETHERNET

at the same time. Ethernet implemen-
tations began to mushroom when the
IEEE's CSMA/CD specification (802.3)
finally began to solidify. In fact, the
DEC-Intel-Xerox triumvirate, which
pioneered the initial Ethernet “stan-
dard” made several subtle changes to
their specification to bring it in closer
alignment with the IEEE 802.3 docu-
ment.

Asaresult, IEEE’'s 802.3 and Ether-
net are today virtually identical. Tech-
nical gurus familiar with both specifi-
cations maintain that a later-release
Ethernet implementation will handle
all the functions required by the IEEE
802.3, and that the remaining dif-
ferences will be inconsequential.

ETHERNET PROS AND CONS

The Ethernet specification, and the
IEEE 802.3 document that embodies
it. allows devices with compatible in-
terfaces to be interconnected over a
shared coaxial cable. However, with-
out higher-level software, devices
from different manufacturers are still
not able to communicate. This is
because the true differences between
computers are not addressed by the

Ethernet standard. only their ability to
exchange bits on a physical level.

It is at these higher levels that many
who buy Ethernets or Ethernet-com-
patible products are sorely disap-
pointed. Table I shows a comparison
of the characteristics of the leading
Ethernet-compatible board manufac-
turers. It should be noted that, even
though the microprocessor chip sets
employed are different, all will interact
reasonably well together over the
common Ethernet cable. However,
note that there are two different
higher-level protocol sets employed
by the different manufacturers: XNS
and TCP/IP.

The Xerox Network System (XNS) is
perhaps the most prevalent of the
high-level protocols employed in
Ethernet interfaces today. It is a
derivative of the software developed
by Xerox for handling network mes-
saging and logical session manage-
ment between devicesover the Xerox
Ethernet.

The Transmission Control Proce-
dure/Internet Protocol (TCP/IP) is a set
of network software utilities that per-
form the same functions as XNS.

Table |: A significant point is that vendors supporting the XNS protocol and
those supporting the TCP/IP protocol produce noncompatible gear.
Ethernet Plug-In On-Board High-Level Host
Board Vendor Micros Protocol Set | Environment | Cost
Bridge Communications| M68000, UNIX
Cupertino, CA AMD Lance | XNS (OEM to $1500-$3000
Ethernet Controller/2 Honeywell)
Communication
Machinery Corp. M68000, XNS, UNIX, RSX, | $2000-$3000
Santa Barbara, CA AMD Lance | or TCP/IP VMS
ENP Series
Excelan Intel 80186, UNIX (OEM
San Jose, CA 82586 TCP/IP to NCR) $2000-$4000
EXOS 200 Series
Interlan Current AMD UNIX, RSX,
Westford, MA 2901 Bit-Slice | XNS VMS, DG $1400-$3200
NET/PLUS Series Intel 80186, AQS, RDOS
82586 planned
3Com None, IBM PC, T
Mountain View, CA uses host XNS Professional, | $800
EtherSeries processor HP 150
—— _______
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TCP/IP is borrowed from the software
developed by the Department of
Defense for use in handling network
connections over the early Advanced
Research Projects Agency Network
(ARPANET), a long-haul packet-switch-
ing network constructed in the 1960s.

In their zeal to market early Ether-
net-compatible products, manufac-
turers chose one or the other of these
high-level protocol sets. As a result, an
interface from a vendor using one of
these protocol sets generally will not
work with an interface board that
employs the other. lronically, this
subtle difference in software. quite
often fixed in the Ethernet interface’s
ROM (read-only memory) firmware,
negates the universal interconnectivi-
ty that was the whole point of the
Ethernet local network.

COST SHARING

Early Ethernet interfaces cost be-
tween about $2000 and $3000. Each
consisted of two, and sometimes
three, plug-in boards. Users with
several microcomputers to network
generally scoffed at the idea of using
Ethernet because of the cost. The few
early Ethernet installations typically
connected high-performance mini-
computers from the same vendor,
such as DEC VAXes, where high-
speed communications within a pro-
cessor “cluster” were needed and
board space and cost were not as
critical.

The first big break for Ethernet
came when vendors realized that a
single interface could be shared by
many devices, thereby significantly
lowering the Ethemnet cost-per-device-
attachment. These multiport stand-
alone interface units generally offer
RS-232C ports for attaching terminals
and microcomputers in the dumb,
asynchronous-terminal mode. A few
examples of these terminal servers
currently include:

e[nterlan’s NTS-10 Network Terminal
Server, either in 4- or 8-port versions,
incorporates Intel 80186 and 82586
(Ethernet) microprocessors with 128K
bytes of RAM (random-access read/

(continued)
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ETHERNET

write memory). Cost for an 8-port
server is $3200, or $400 per attached
device.

*Bridge Communications’ CS/l Com-
munications Server is available in 8-,
16-, 24-, or 32-port versions. The CS/I
reportedly will support asynchronous
and bisynchronous terminal devices
via RS-232C, RS-449, and CCITT (Con-
sultative Committee for International
Telephony and Telegraphy). Price for
a 32-port version starts at $9900, or
roughly $315 per attached device. The
CS/l is said to be driven by a
Motorola 68000 processor with up to
512K bytes of RAM.
eUngermann-Bass's NIO-150 Network
Interface Unit supports up to six
RS-232C-equipped ports. A six-port
unit costs $2800, or roughly $450 per
device.

There are other manufacturers of
shared Ethernet interfaces, and prices

are expected to drop even lower as
specialized Ethernet chip sets
become widely available and imple-
mented. Via these multiport adapters,
you can reasonably expect attach-
ment prices per device to eventually
nestle into the $250 to $300 range.
Ethernet terminal connections then
would be reasonably competitive with
other local-area transmission means,
such as short-haul or limited-distance
modems and twisted-pair phone lines.

CHIP SETS
The greatest boon to Ethernet and
Ethernet-like local networks is the
reduction of the complex control cir-
cuitry to several semiconductor chips.
A number of chip suppliers have
decided to vigorously pursue this
market, the two most notable being
Advanced Micro Devices, or AMD,
and Intel.

The AMD Ethernet microprocessor,

PC FORTH™

IBM PC & XT,
HP-150,
Macintosh,

Apple I,
CompuPro,

Sage & CP/M-68K,
Wang PC,

All CP/M and

MSDOS computers.

Try|the professional |language offering
the |utmost performance |in the shortest
development time. Transport your ap-
plications between any of our enhanced
83-Standard compilers or expanded
32-bit versions. Choose from our wide
selection of programming tools including
native code compilers, cross-compilers,
math coprocessor support, and B-Tree
file ' managers. All fully supported with
hotline, updates, and newsletters.

Laboratory Microsystems Incorporated
Post Office Box 10430, Marina del Rey, CA 90295
Phone credit card orders to (213) 306-7412
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called Lance, will reportedly handle
most Ethernet packet-forming and
network-control functions and will in-
terface with a number of 16-bit micro-
processors, including the 8086.
Z8000, Motorola 68000, and DEC
LSI-11. The Lance is generally
employed in the same board with one
of these processors, along with an-
other chip called the serial interface
adapter (SIA).

The SIA, increasingly based on
bipolar technology and available from
chip makers such as Seeq and Fuijit-
su, performs many of the Ethernet
synchronization and Manchester en-
coding (a straightforward modulation
technique in which an electrical pulse
represents either the clock signal or
logical 1 and the absence of a pulse
equals logical 0) functions associated
with the cable transceiver. Ethernet
board suppliers adopting or planning
to adopt the Lance microcomputer
reportedly include Communications
Machinery Corporation (CMC). Bridge
Communications, and DEC.

Intel's Ethernet chip offering is the
82586, which is said to be a more
generic microprocessor than the
AMD Lance, although still oriented
toward Ethernet network processing.
When large quantities of this chip are
available, deployment with one of
Intel's generic microcomputers, prob-
ably the 80186 or 80286, will com-
prise the Intel-based single-board
Ethernet interface. The 82586 re-
portedly costs more than AMD's
microprocessor, although the current
$80 price tag for quantity purchases
is expected to drop. Ethernet inter-
face suppliers said to be awaiting
delivery of the Intel chips include
Hewlett-Packard. Excelan, and
Interlan.

ETHERNET SUPPORT
End users typically have two choices
for implementing an Ethernet: they
can either buy plug-in boards for their
processors, which requires some host-
software modification, or they can
buy Ethernet interfaces from the com-
puter manufacturer, which generally
come complete with software for
(continued)
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ETHERNET

specific processors and network ap-
plications.

For the most part, computer manu-
facturers are licensing Ethernet inter-
faces from one of the plug-in board
suppliers. Honeywell, for example,
added its own software interfaces to
Ethernet hardware acquired from
Bridge Communications. Honeywell
now offers Ethernet adapters for its
DPS 8 and 88 mainframes, DPS 6
minicomputer, and 6/10 and 6/20
microcomputers.

Other computer vendors that have
jumped on the Ethernet bandwagon
include DEC, Hewlett-Packard, Data
General, ATET (for its 3B UNIX-based
systems), Texas Instruments (for its
complete line of System 300, 600,
800, and 900 series processors) and
NCR (for its Tower multiuser system).
NCR now offers a personal computer
local network believed to be licensed
from Corvus. which sells a popular
low-cost Ethernet-like local network
for a variety of vendors’ microcom-
puters.

Corvus claims that almost 60 per-
cent of all personal computers now
connected to local networks use the
Corvus Omninet. Omninet operates at
| megabit per second, employs the
same standard twisted-pair wiring
used for telephone communications,

and features software support for
many of the most popular microcom-
puters, including IBM's PC and PC XT,
DEC's personal computers, Tl's Pro-
fessional, Apple lls, and Zenith's. In
addition, Corvus sells one or more of
its print and file servers with each of
its Omninets.

Logically speaking, Corvus's Omni-
net is similar to Ethernet in design,
but it is not compatible with Ethernet
because it uses twisted-pair wire for
data transfer instead of a coaxial
cable. The Omninet's 1-megabit-per-
second data-transfer rate saves con-
siderably on the cost of transceiver
circuitry. Omninet employs a bus-type
structure like Ethernet, and a CSMA
access method. However, rather than
the collision detection employed in
Ethernet, Corvus employs a simplified
scheme called collision avoidance,
which reduces costs by shrinking the
amount of logic and processing re-
quired to handle this function.

Corvus is a local-network vendor
that has deviated from the Ethernet
standard and improved on many of
the Ethernet design limitations that
have kept costs high. The company
has had unquestionable success. Cor-
vus boasts of a per-microcomputer
connection cost of under $500. In
comparison, Ethernet-compatible in-

terfaces, including the necessary com-
puter-specific software, typically still
cost at least $1000.

Corvus is believed to have designed
its own semiconductor chip set, which
is reportedly being produced by an
unnamed Japanese manufacturer.
This chip set is expected to further
reduce the cost of the company's
local-network interfaces. Corvus is
also expected to use the new chips in
a higher-speed Omninet version,
operating at 4 megabits per second,
with first deliveries expected some-
time in 1985.

ETHERNET COMPETITION
Ethernet has unquestionably made
great strides, given its adoption as an
IEEE standard and the appearance of
affordable Ethernet-compatible con-
troller chip sets, but the long-term
viability of the local-network scheme
is still the subject of controversy. Two
things could determine whether
Ethernet has a prosperous future or
is relegated to obsolescence. One is
the impact of [BM's local network; the
other is the possibility that significant
changes to the existing Ethernet stan-
dard. now under consideration by the
IEEE. may be adopted.
In August IBM announced its PC
(continued)
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4089 S Rogers Circle
Boca Raton FL 33431
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INPUT/OUTPUT PORT

(305) 994-3520
Telex: 4310073 MEVBTC
Distributor Inquiries Welcome

Circle 48 on inquiry card.



f you order software from

us, you're in good company.
You see, some of our best cus-

tomers are America’s biggest

corporations.

Maybe they're attracted by
our low, low prices (big compa-

nies are price-conscious too!).

Or maybe when you're an
“IBM’; you're looking for some-
thing extra. Like the personal
service, giant inventory, and in-

depth technical support you'll

LOOK WHO BUYS
SOFTWARE
FROM US!

- XE X

You see, when youcall us,
we'll takecare of you like our
businessdepends on it. Because
it does. Which means when you
place an order, you can be sure
we'll fill it promptly. And that
our unique Order Tracking
System™ is keeping tabs on your
order every step of the way.

Most important, we’ll be
there if you need us after your
software arrives. We'll make
sure that you'll receive the finest

3

service in the industry. And that’s
a promise. If you purchase in
large quantities, you’ll be delight-

ed by the service our National

Accounts Program provides.

Next time you're looking
for low price and great service,
do what IBM, General Electric,
and a lot of other big companies
do. Pick up the phone and give

us a call.

We’ll show you why some

hard-headed companies buy

find at 300-SOFTWARE. technical support and customer their software from us.
CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES:
°
Lotus1-2-3 dBase /111 Framework WordStar Pro Pack
$319 $309/$399 $399 $299
Lotus Symphony Crosstalk SuperCal¢3 Hayes Modems 1200/12008
$449 $105 $219 $499/$425

AMDEK™ LIFETREE™ Fortran $269

Monitors CALL Volkswriter Deluxe $179 All Other Products CALL
ASHTON-TATE™ LoTus”™ MICROSTUF ™~

dBase I/l §309/$399 1-2:3 $319 Crosstalk $105

Fr?mework $399 Symphony $449 MULTIMATE™ $299

Fiiday! $219 MAXELL™ DISKETTES CALL NORTON UTILITIES™ $ 59
AST™PRODUCTS CALL MEMOREX ™ DISKETTES CALL QUADRAM™ CALL
ATI™ & COEX" TRAINING CALL MICROPRO” e
DIGITAL RESEARCH™ CALL WordStar $209 Pro Key s 99
FOX & GELLER CALL WordStar Prof Package $299 SOFTWARE PUBLISHERS * (PFS) CALL
HAYES™ InfoStar CALL -

SDRCIM/IUS

Smartmodems ChartStar $239 SuperC‘alc 213 $159/$219

1200/12008 $499/$425 TelMerge $ 99 EasyWriter Il System $195

All Qther f’“roducts CALL AllUlherIv’mroducls CALL US Easy Business Accounting $299/mod.
HERCULES MICRORIM All Other Products CALL

Graphic Card $375 RBase 4000 $309 WESTERN UNION EASY LINK® FREE
IMSI™* MICROSOFT®

4-Point Graphics $129 Multiplan $149

PC Paintbrush $149 Word w/Mouse $359

WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS!

{ 800-SOFTWARE)

mmmm \WRITE:

W 300-SOFTWARE., INC.
940 Dwight Way, Suite 14
Berkeley, CA 94710

Copyright 800-Software 1984
Microsoftisa registered trademark,

Circle 4 on inquiry card.

DOQuantity disc
N

Onealer inguiries welcome
s available through onr
al Accounts Program.

TO ORDER CALL TOLL FREE:
800-227-4587 or 415-644-3611

rdersaceepted. Pleasecallin

change. Abve pricesarefor

d computibles.

nalorders welcome:

TELEX 475174:3800.SOFTWARE UD

CCompuserve KeyWord *GO-EH."

OMemberof Direct Marketing Association and
Better Business Bureau.
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ETHERNET

Network, a broadband-based local
network that is not affiliated with the
cabling system it had unveiled a few
months earlier (see "The IBM PC AT
October BYTE, page 108. for more in-
formation). IBM's still-unannounced
local network for its cabling system
will employ the same token-passing
specification that the company

helped define within IEEE 802.5.
The IBM token ring and Ethernet are
widely divergent schemes, though
both employ a compatible link-level
control (LLC) protocol that the IEEE
has insisted be common to all of its
local-network specifications. This
means that a "gateway” type of pro-
cessor can reasonably be expected

- Change your diskette to fit'the IBM PC

I i

'THE FILE CONNECTION

8" DISKETTE SYSTEM FOR THE IBM PC

Our “FILE CONNECTION" programs provide 8" diskette file exchange
between the IBM PC and most Micro-Mini-Main Frame computer

systems. ;

Our “WORD CONNECTION"' programs provide 8 diskette text docu-
ment exchange between the IBM PC and many word processing

systems.

Our “DISPLAYWRITER CONNECTION" programs transform documents:
from Textpack, Wordstar, Multimate, etc. to the new DisplayWrite 2

format.

In addition to our hardware and program products, we also provide
a conversion service for customer supplied diskettes. Please contact
us for information about the hundreds of 54" and 8" diskette formats
and systems which we currently support.

FLAGSTAFF ENGINEERING / P.O. Box 1970 / Flagstaff, AZ 86()02-
Telephone 602-774-5188 / Telex 705609 FLAG-ENG-UD
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Circle 154 on inquiry card.

now that IBM has entered the local-
network market.

Gateways, however, tend to be bot-
tlenecks. especially when they con-
nect two or more high-speed local
networks. So, while rudimentary inter-
connection between IBM token rings
and Ethernets can be expected to ac-
commodate already-installed Ether-
nets, IBM’'s dominance in mainframes
and microcomputers could signal a
slow death for Ethernet and Ethernet-
compatible products.

There is also a possibility, some say
a probability, that the IEEE may sig-
nificantly alter, or add to, the existing
Ethernet standard, which could make
current products obsolete. Ethernet
vendors are expected to resist any
drastic changes by the Project 802
committee, but changes that address
some of Ethernet's limitations are
nevertheless expected. These are em-
bodied in two proposals now circulat-
ing within the IEEE: one is called Star-
LAN and the other is a modification
to the Ethernet cabling called
Cheapernet.

Star-LAN calls for a twisted-pair ad-
junct to Ethernet through which user
devices would be connected in a
“star” topology from a small central-
ized bus-based local network with a
gateway to a conventional Ethernet.
Devices would transmit and receive at
| megabit per second over the sim-
ple twisted-pair extension to a still-
unspecified Ethernet interface. The
current Ethernet standard allows a
device to be no more than 50 meters
from the main cable, attached via an
expensive transceiver-to-device cable.

The Cheapernet proposal calls for
a thinner, cheaper coaxial cable than
is now used in Ethernets. Because this
type of cable wouldn't offer the same
electrical characteristics as the cabling
in the Ethernet specification, it could
only be used over shorter distances
and with fewer devices. Still. many
IEEE members are said to favor the
proposal which, if approved, could
result in lower-cost components.
These components, in turn, would
probably not support the specifica-
tions delineated in the original
Ethernet. m

. Circle 292 for Dealer inquiries.

Circle 293 for End-User inquiries.—



Now, You Can
Buy an IBM-PC
and OPTOMUX

from Opto 22.

(Industrial Control has never been Easier!)

Opto 22, an IBM-PC Value Added Dealer, combines OPTOMUX and the IBM-PC
to provide a powerful general purpose industrial control or data acquisition system.
Optically isolated analog and digital I/0 modules plug into a variety of mounting racks
which communicate to the IBM-PC over a simple pair of twisted wires.

Opto 22 provides the software to program the PC in a high level language,
commanding OPTOMUX to perform: = Process Control = Energy Management
= MachineControl = DataAcquisitionoranycombinationofanalogordigital control.

Our application engineers are ready to answer any questions you may have re-
garding the use of the IBM-PC and OPTOMUX. Call us at 1-800-854-8851."

E

15461 Springdale Street = Huntington Beach = California = (714) 891-5861

*In California use our direct line.




Get yourself a

This little critter comes with specially-designed software
that flies through the maze of keystrokes on the most
popular business programs faster than you
can say ‘cheese.

Microsoft” Mouse puts the power to run
Multiplan, Lotus 1-2-3;" VisiCalc” and
WordStar” in thepalm " .

of your hand. Click
the left button on K

=%
/ |
b 4 ‘V“fﬂ:"" 5 Py ”
, ? g
oy
g
i
i
§

the mouse, a custom
menu appears. In
English, not hierogly-
phics. Click the right e
button and execute your
command: move text or data, edit, format, print. All at
blinding speed without touching the keyboard

It also lets you create your own menus for editing and
formatting existing application programs. So people can
lcleflm1 programs quicker and do more productive work as

ey learn. .

The mightiest mouse.

Microsoft Mouse runs circles around other mice.
Itis the high performance mouse for the IBM" PC and
PC XT. From the company known for high
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trained mouse.

LOTUS 123 _

performance software. Microsoft BASIC is the language
spoken by nine out of ten microcomputers worldwidi.

Our MS-DOS operating system tells
M!hgg IBfm§?ﬁ|»:vT your [BM PC how to think.

So don't monke around with any other mouse. Call
800-426-9400 (m Washington State call 206-828-8085)
for the name of your nearest Microsoft dealer. Then
00 with Microsoft Mouse. &
The mouse that soars.

Mi ftand Multiplan are registered mademarksand MS is l emal k of Microsoft Cor,
1-2-3 is a rademark of L sDcvelopm n. Vi |C l
rademark of VisiCorp. WordStar is a r d d mark of MicroP
IBM isa registered trademark of International Business Machines Corporation.




Introducing the Most Powerful
Business Software Ever!

TRS-80™ (Model L, 11, III, or 16) o APPLE™e IBM™ ¢ OSBORNE™® CP/M™ ¢ XEROX™

ceneRRIC Liere?

VERSA
LEDGER

€0 WITH

VERSALLOGER HAS BEEN CREATID

FiRs

CORTA 4 10

- 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 related 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 II" and VERSAINVENTORY™.

VERSAPAYABLES™ $99.95

VERSAPAYABLES™ is designed to keep track of current 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 automatically select

which vouchers are to be paid.

VERSAPAYROLL™ $99.95

VERSAPAYROLL™ is 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 VERSAI EDGER II' system.

VERSAINVENTORY™ $99.95

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

:CORFUTROMNICS:

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

VERSALEDGER II™ $149.95
VERSALEDGERII™ is acompleteaccountingsystem 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,
e prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc.

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

SATISFACTION GUARANTEED!

Every VERSABUSINESS™ module is guaranteed to outperformallother competitive systems,
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS™ module, you
may return it within 30 days {ora refund. Manuals forany VERSABUSINESS™module may be
purchased for $25 each, credited toward a later purchase of that module.

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 elsevihere
Circle 399 on inquiry card. -& @
DEALER INQUIRIES WELCOME
All prices and specifications subject to change / Delivery subject to availability.

* TRS-80 is a trademark of the Radio Shack Division of Tandy Ccrp. - *APPLE is a trademark of Apple Corp. - *IBM is a trademark of IBM Corp. - *OSBORNE is a trademark of Osborne Corp.
*CP/M is a trademark of Digital Research - *XEROX is a trademark of Xerox Corp.




COM-M-UN-ITCATIONS

LOCAL-AREA
NETWORKS FOR
THE IBM PC

BY J. SCOTT HAUGDAHL

Be sure of your networking goals and needs
before you invest in expensive technology

THERE ARE 40 OEMs (original equip-
ment manufacturers) of personal com-
puter local networks in the industry;
18 (not including third-party OEMs) of
these are basically only for the IBM
PC. None of these systems is fully com-
patible with any of the others. Most
were introduced in 1983, and many
are from "me-too” vendors that have
jumped on the IBM PC local-area-
network (LAN) bandwagon. Table 1 in-
dicates the wide variety of local net-
works available for the IBM PC.

Every vendor usually claims that it
has the best technology. the best
idea, the best implementation; clear-
ly, this cannot be true for all of them.
Manufacturers would like you to
believe in the idea of the turnkey
system. the kind of information source
or utility that you simply plug your
computer into and it works beautifully.
No system is really as turnkey as we'd
like it to be, mainly because the tech-
nology is so new. The oldest personal
computer LAN vendors are three to
four years old.

As everyone should be aware of by
now, a revolution has taken place over
the past 10 years in silicon and inte-

grated circuit technology. The result
is that the cost of a central process-
ing unit is really a small fraction of the
cost of a whole system. The real cost
is in the electromechanical peripheral
devices connected to a system—disk
drives, printers, etc.. and the neces-
sary support circuitry it takes to drive
them. Thus. with LANs you want to
preserve the benefits of stand-alone
microcomputers, namely, use of your
favorite software and peripherals and
having a machine all to yourself, as
well as adding new benefits from net-
working. Besides sharing expensive
peripherals, you can add electronic
mail, multiuser databases, high-speed
communications between personal
computers. minicomputers. and main-
frames, and a slew of multiuser ap-
plications such as accounting and in-
ventory control.

Architecture Technology Corp. (POB 24344,
Minneapolis, MN 55424), a consulting firm
that specializes in computer architecture, in-
cluding local-area networking systems. He is
coauthor of the company's *'Personal Com-
puter Local Network” seminar series.

An interesting technological issue
often ignored by manufacturers is the
concept of open versus closed sys-
tems. Open systems are basically sys-
tems that are built to a published
specification—either standardized or
designed in a nonproprietary way.
With open systems, all the design
details of the implementation are
published; closed systems are com-
pletely proprietary. Most systems that
follow de facto standards, such as
Ethernet or Arcnet. and those that
follow “"committee” standards, such as
IEEE-802 or those of the National
Bureau of Standards, tend to be open
systems. Open systems that follow
standards also typically allow the user
to buy equipment that will work on
a specific network from more than
one vendor. Most of the microcom-
puter local networks, however. tend to
be highly proprietary, leaving the end
user at the mercy of the vendor.

Unfortunately. there are still some
technical drawbacks to microcom-
puter LANs. The worst problem is the
need LANs create for very complex
and specialized software to handle

(continued)
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IBM PC LANs

the communication that will take
place over the network. Also, when
you are working with a complete sys-
tem that is going to be spread out
over thousands of feet, something
may fail and it may be difficult to find
out exactly what has failed and where.
In the past. with the stand-alone per-
sonal computer, if you couldn't read
a disk drive you had a pretty good
idea that something was wrong with
either the disk drive or the disk.
Unique expertise is usually needed

and administer these systems. Also,
the manufacturer should provide
diagnostic tools to help you maintain
the network. These are typically soft-
ware programs that do a variety of
tests, such as testing the network or
the network interface in a particular
computer. You should also be able to
diagnose and repair problems con-
current with the normal operation of
the network. For instance, if you have
a computer that fails, you should be

able to take the computer off the net- -

on without having to interrupt the
normal use of the network.

The cost of the transmitting cable
is probably one of the most deceiv-
ing things about LANs. Many vendors
tout “low cost” when describing this
item, whether it be coaxial cable or
twisted-pair wire. The real cost is not
the cable itself but how much it costs
per foot to install it in a system. A
number of companies have actually
paid as much as $1000 per foot for
installation.

in day-to-day operations to maintain ~ work and fix it and then put it back (continued)
Table 1. A survey of local-area networks that support the IBM PC and their features.
ADDRESSABLE  LINK SERVER TYPES  0S OTHER
VENDOR NETWORK MEDIUM DATA RATE  NODES * PROTOCOL DISTANCE** SUPPORTED SUPPORT PCs’**
AST Research PCnet Il T 800K 64K CS 10 D.P M
Christain Rovsing X-Net T 1.8M 64K + P 22 32 M
Corvus Omninet T 1M 64 CS 10 D M.P.C Y
Davong Multitink © 2.5M 255 A 22 DP M,P,C
Fox Research 10-Net T ™M 255 CS F,P.32 M
Great Lakes Computer Great Net C 5M 64 P M
Gateway
Communications G-Net C 1.43M 256 CS 10 F.P.32,G M
IBM Cluster C 375K 64 CS 10 D M
1BM PC Network © 2M 64 CS 2 F.P.32,G M
3M LAN/I @ 2.5M 255 A 22+ G M
Nestar PLAN 4000 C 2.5M 64K + A 22 D,P.32G M.P Y
NCR DecisionNet T 1M 64 CS 10 F M.C Y
Novell NetWare/X © 1.43M 256 CS 10 F.P M
Novell NetWare/S T 500K 24 P 2 F.P M,C e
Orchid PCnet C 880K 64K CS 10 D.P M
Percom Data PerComNet C 1M 256 TP 10 D M.C
Proteon proNET T.CF 10M 256 TP 10 EP M
Standard Data STANDARDNET C 3M 256 CS 2 D.F.P M
Tecmar Elan C 10M 64K + E 10 D M
3Com Corporation Ethernet C,F 10M 64K + E 10 D.P M
Ungermann-Bass Net/One PC CF 10M 64K + E 10 D,P.32,G M
Baseband
Ungermann-Bass Net/One PC T 5M 64K + CS 22+ D,P.32,G M
Broadband
VLSI Networks Inc. 1553-Net C 3M 256 CS D M Y
XCOMP XNET T 2.5M 256 CS 10 F.P M
* Theoretical maximum number (see text of article)
* Repeaters may be necessary to achieve the distance indicated
*** Other than the 1BM PC
LEGEND
MEDIUM LINK PROTOCOL DISTANCE SERVERS OPERATING SYSTEM SUPPORT
T = twisted-pair A = Arcnet 2 = lessthan 2000 feet D = disk M = MS-DOS
C = coax E = Ethernet 10 = less than 10,000 feet F = file C = CP/M-86
F = fiver CS = CSMA 22 = less than 22,000 feet P = print P = p-System
DATA RATE TP = token passing 22+ = 22000 feet or more 32 = 3270
K = kilobits per second P = proprietary G = gateway
M = megabits per secone
——
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rently offered with the Sr.Partner is WordStar,

VisiCalc, pfs Graph, File, Report,

MS-DOS 2.11 and GW BASIC *

Both the Sr. Partner and the hard disk Sr. Partner come
with an exceptional Panasonic warranty.* *

For the dealers nearest you, call: 201-392-4261. The

® Because they're already built-in. The 80/132-
column printer. The 9-inch, high-resolution
display. There's even a built-in 360K disk
drive. Which all make the Sr. Partner a com-
plete computer as is.

sn PAMER The Sr. Partner is IBM hardware and software
And with its 256K internal memory
expandable to 512K, the Sr. Partner
can run the new integrated software.
Panasonic Sr. Partner. No peripherals needed. It makes
the competition look like Jr. Executives.
Panasonic

compatible so you can run popular business pro-
Built-ins also include expansion slots
» and parallel and serial I/Q ports. There's even a built-in
RGB monitor port so you can take advantage of the
Sr. Partner's color and graphics capability. !
If you want 10 megabytes of storage, choose the new
Industrial Company

grams immediately. The software bundle cur-
hard disk Sr. Partner.
Circle 302 on inquiry card.

80/132-Column Printer ! ;

9-Inch High-Resolution Display :
- Optional 10-Megabyte Hard Disk or
"+ Optional Second 360K Disk Drive

360K Disk Drive Built-In

~ 1BM Compatibility

jectto henge orwnhdrawal atany time wnthout nohce **QOne-year limitedwarranty, 6 months on thermal printer head. Carry-in or mail-in service.
7 is a trademark of Matsushita Electric Industrial Company Ltd; WordStar is the trademark of MicroPro International Corporation; VisiCalc is the registered trademark of VisiCorp
80 ,are Arts. Inc.); pfs:Graph, File, Report are the registered trademarks of Software Publishing Corporation; GW BASIC, MS-DOS are the trademarks of Microsott Corporation.
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Circle 30 on inquiry card.

HARDWARE

COMPUTER SYSTEMS

IBM
PC w/256K 2 DS/DD Disk Drives . . . .. $ Call
PC w/256K 1-360K Drive

1-10MB Hard Disk . . ... .. $ Call
COMPAQ
w/256K 2 DS/DD Disk Drives . . . . . ... $ Call
COMMUNICATION PRODUCTS
HAYES
Smartmodem300 ................ $ 209
Smartmodem 1200 ............. .. $ 489

Smartmodem 1200B w/Smartcom Il . .$ 419
Smartmodem-to-1BM 6 ft. Cable . . . .. $ 25

SmaptcomiliSeR s v $ 99

TAC

Irma (Emulates 3278 Terminal) .. .. .. $ Call

Irma Line (For Remote Emulation) ...$ Call
FLOPPY & HARD DISK DRIVES

CONTROL DATA

Full Size 320KDS/DD ............. $ 199

Half-Height 320K DS/DD w/Bracket . . .$ 169

DAVONG

10 MB to 41 MB Hard Disk Int./Ext....$ Call
IOMEGA

Bernoulli Box (10 or 20MB) . . ....... $ Call

TALLGRASS

12—70 MB Hard Disk w/Tape Backup . .$ Call
TEAC

Half-Height 320K DS/DD w/Bracket .. .$ 159
Half-Height 640K DS/DD w/Bracket .. .$§ 215
MAYNARD ELECTRONICS

10MB Hard Disk WS-1 (XT Lookalike) . .$ 899
10MB Hard Disk WS-2 (XT Lookalike) . . $1049

EXPANSION BOARDS

MAYNARD ELECTRONICS .
Modular Memory Brd. w/64K to 576K .$ 219
Modular Multifunction Board . ... .. .. $ 95

AST RESEARCH
(All AST boards include SuperDrive, SuperSpool
and 1 year warranty)

SixPack Plus w/64K to 384K ........ $ 269
MegaPlus Il w/64K to 512K . ..... ... $ 269
Memory Board Il w/64K to 384K . . . .. $ 239
VO RSAERE o $ 139
MegaPack w/128K or w/256K . . ... .. $ Call
Parallel, Serial, Game Options . .. . ... $ 35
ORCHID TECHNOLOGY

Blossom w/64K to 384K ........... $ 249
TECMAR

Captain w/64K to 384K w/Software . . .$ 269

EXPANSION BOARDS CONT.

QUADRAM

Quadboard w/64K to 384K. . ........ $ 279
PRINTERS & PLOTTERS

C. ITOH ;

Starwriter Letter Quality 40 cps. . . . .. $ 999
Printmaster Letter Quality 55 cps ... .$ Call
Cut Sheet Feeder (Feeds 200 sheets). .$ 395
EPSON

(All Printers include GRAPHTRAX-Plus)

RX-80 (120 cps, 80 cols)........... $ Call
RX-80 F/T (120 cps, 80 cols). . ...... $ Call
RX-100 F/T (100 cps, 132 cols) .. . . .. $ Call
FX-80 F/T (160 cps, 80 cols) . ... .... $ Call
FX-100 F/T (160 cps, 132 cols) .. .. .. $ Call
Epson-BM Cable .......... ....... $ 30
HEWLETT PACKARD

HP—7470A Two Pen Plotter ...... ... $ Call
HP—7475 Six Pen Plotter. . .. .. ... .. $ Call

HP-IBM Cable (works w/Lotus 1-2-3)..$ 50

NEC
NEC 3550 Letter Quality 35 cps. . . ... $1599
NEC 2050 Letter Quality 18 cps... .. .. $ 799

Bi-Directional Tractor .............. $ 235
Cut Sheet Feeder (Feeds 200 Sheets). .$ 299
NEC-IBM Cable .................. $ 30
OKIDATA

Microline 83A (120 cps, 132 cols) . Best Price
Microline 92 (160 cps, 80 cols) . . . Best Price

" Microline 93 (160 cps, 132 cols) . . Best Price

Microline 84 (200 cps, 132 cols) . . Best Price

Plug?n”Play & B S8 - Best Price
Okidata-BM Cable .. .............. $ 30
SILVER-REED

EXP 550 (20 cps, 132 cols)......... $ 595

VIDEO—MONITOR BOARDS

HERCULES Graphics Card ..$ 359
Color Card . . ... $ 179
PC COMPONENTS  Bi-Graphix | ....$ Call

PARADISE SYSTEMS Multidisplay . ...$ 339
PC+ PRODUCTS Colorplus. . . ... $ 419
STB Graphix Plus ...$ 359
QUADRAM Quadcolor I ....$ 199
TECMAR Graphics Master § 499

AMDEK
Video 300 Green Screen ........... $ 140
Video 300A Amber Screen ......... $ Call
Video 310A 1BM Monochrome in

Ambena st TS T s $ 170
PRINCETON GRAPHICS

HX-12 RGB Hi Resolution Color . . . . .. $ 499*
Max-12 IBM Monochrome in Amber . .$ Call
SR-12 Hi Resolution Color . . ........ $ Call

I} s Simply refer to this reference number—BY3 with your order
WE I_I_ GI"E YU“ In.“n and receive $10.00 credit toward your next purchase’

*Minimum order $100.00. Limit one credit per customer.

IBM PC LANs

You probably won't see the trans-
mitting cable cost in an IBM PC LAN
cost estimate because these systems
tend to be broadband types installed
in metropolitan high rises with previ-
ously installed cable. On the other
hand. cable cost can still be a cost fac-
tor in these IBM PC networks, espe-
cially if there are a lot of nodes on the
system. They call for a lot of wire, and
the environment may require union
people or an electrical staff to install
the system. All of these cost factors
are important.

The way a vendor has designed the
network interface board that connects
the IBM PC to the network varies
dramatically from vendor to vendor.
Unfortunately. most end users don't
really take a look at the hardware;
they care more about the functionali-
ty at the application level.

This is unfortunate because the per-
formance of these systems has to do
with how intelligent the network inter-
face board is. Does it use very-large-
scale integration (VLSI) data-link con-
trollers and/or dedicated central pro-
cessors? Or does it use a lot of basic
building blocks, such as small-scale in-
tegration (SSI)? Does it support direct
memory access (DMA)? How about
interrupts? Does it require a lot of pro-
cessor time, for example, from the
IBM PC's 8088 processor to service
the card? Or can the IBM PC go off
and do its own thing and be inter-
rupted, for example, if a packet has
been received? In some systems you
can send a packet of data to the
network-controller board and go away
to perform another task. The con-
troller will form the packet (add
headers, addressing, checksums, etc.).
sense when the network is free (or
wait for a free token), and send the
packet to the receiving node, all
without any intervention from the IBM
PC. On the other hand. some systems
require constant attention from the
host central processor, adding a
tremendous amount of overhead to
the system to support the network. In
addition, intelligent controllers re-
quire less software to support the
network—software that has to be de-
signed, debugged. maintained, etc—
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which leaves more memory in the
IBM PC for the individual user.
Most LAN data-link protocols in use
today were derived from one of two
general schemes known as carrier-
sense multiple-access (CSMA) and
token passing. The Xerox-developed
Ethernet uses the best-known imple-
mentation of a carrier-sense multiple-
access protocol; Ethernet assumes
that its nodes will be connected in a
bus-type layout and adds collision
detection (so the protocol is called
CSMA/CD). On the other hand. Data-
point Corporation used token passing
over a bus layout in designing its
popular Arcnet protocol. Several semi-
conductor houses are offering or will
soon offer special chips for handling
these and other protocols, but some
local networks, such as Omninet from
Corvus and Netware/X from Novell,
rely on a dedicated microprocessor.

SERVERS

Let's take a look at servers, since they
are key to supporting LANs. A server
could be an IBM PC or a specialized
"black box" that performs some func-
tion at the request of a client.

In general, how can you compare
two or more servers? There are a few
questions you might ask. What is the
capacity of the server? In the case of
a file server. how many megabytes of
storage can it support? In the case of
a print server, how many printers can
it support? Can it print concurrently
on more than one printer? Does it use
virtual printing, spooled printing, or
a combination of both? Can you have
more than one of a certain type of
server on the network?

Because all these servers support
multiple users, you're going to need
some sort of password protection
scheme, as well as some means of
protecting the data of one user from
another. Also, because large amounts
of disk storage are typically handled
by a file server, it should support
some form of backup. such as a
streaming-tape drive. Some servers
support other functions, such as a
network-wide real-time clock/calendar,
and synchronization of processes on
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with Parallel Port . .............. $ 165 Trace 86 (Assembly Language Debug) $ 99
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DATA EXCHANGE /64K IBM PC LANs
SPOOLER

The disadvantage

of dedicated file servers
is cost, because they
can no longer be used
as workstations.

the network by semaphores (flags that
are typically implemented by subrou-
tine calls to the network operating
system) or lock tables.

Let’s look at dedicated versus non-
dedicated file servers. Clearly, with a

The ADS-8212 DATA EXCHANGE/64K is a computer independent dedicated machine. you might hope
interface converter and print spooler. It can be installed between to p.row.de high performance through
virtually any computer and any peripheral. dedication. The server doesn't have to

worry about anything except servic-

Data can be input in either serial or parallel, stored in its 64K ! .
ing requests and is probably more

bytes of RAM, and output serial or parallel. Serial ports support baud

rates from 50 to 19 200 and both hardware and software hand- secure than the nondedicated
shaking. The input and output ports are completely independent; machine; if nothing else. you can lock
input data with one protocol and baud rate and output it with a it up in a back room somewhere and
different protocol and baud rate. Selections are dip switch make it physically secure. It is also
selectable. more secure in the sense that a user
A unique feature is its ability to make unlimited numbers of program cannot interfere with the
copies. Hitting the copy button will send another copy to the server and crash it (as can happen
printer. When done making copies, hit the reset button to clear the with a nondedicated server).
memory. The disadvantage of dedicated file
Included with the DATA EXCHANGE/64K are two 4 foot servers is cost, because they can no
output cables, one parallel cable with standard longer be used as workstations. How-
Centronics type connector and one serial ever, costs can more than be re-
cable with standard DB 25 connector. RS-232 HANDSHAKING: covered because response times will
Standard plugs are supplied for RDY/BSY (DTR) be better, thus saving people’s time.
Lol HoTol ég’;ﬁfg; | am beginning to see more and
Suggested list price: $339.00 more nondedicated servers, par-
Dealer inquiries welcome. ticularly in some of the "low-cost” net-
works that bill themselves as being
INPUT DATA EXCHANGE/64K OUTPUT “easy to afford and easy to install”
e s 292 Basically. this means thatthe user and
e e > server processor can coexist in a
50 TO 19.2K BAUD RN - _ ¥ 5070 19.2k BAUD single machine, so users, for example,
b can have PC XTs and share their hard
o = \ disks with other users on the network
e = AKTUEER m’ at the same time they are running a

spreadsheet program. These nonded-
icated servers clearly have the cost
Available at your local dealer or contact: advantage because you don't have to
buy a dedicated machine.

They have some disadvantages, too.
Nondedicated servers require a multi-
process operating system, which will
generally degrade performance. An
example of this degradation can be
seen on the IBM PC. Every time you

(continued)
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FOR THE IBM® PC, IBM® XT, COMPAQ™
CORONA™ CORONA™ PORTABLE,LEADING EDGE® EAGLE PC® TAVA™

Kamerman
Labs combines

A dramatic leap in performance for
your personal computer.

Even the smallest Kamerman Labs
hard disk unit gives you 30 times the
storage capacity of a typical floppy
disk. Sophisticated business and pro-
fessional data storage requirements
can now be handled with ease.

Better yet, you can access data up
to 10 times faster than with floppies.
Spend more time working and less
time waiting.

And it's easy to use. Kamerman Labs
lets you boot directly off the hard disk,
just like the IBM XT.

IBMisa registered trademark of International Business
Machines Corp.

Compag is a trademark of Compagq Computer Corp.

Coronais atrademark of Corona Data Systems.

the speed and storage capacity
of hard disk technology with prices you can't affo

10, 20, 33 Mbyte
Hard Disk Systems

A complete backup solution.

Backup of hard disk data is a critical
requirement in many microcomputer
applications, so Kamerman Labs offers
several reliable and cost-effective
backup devices that are fully com-
patible with our hard disk units.

Lower prices than ever.

Because you deal directly with
Kamerman Labs, we offer you re-
markably low prices. Finally, you can
realize the full benefits of hard disk
technology without the excessive
costs.

Leading Edge is a registered trademark of Leading Edge
Products, inc.

Eagle is a registered trademark of Eagle Computers.

TAVA is a trademark of TAVA Corporation.

Kamerman

to pass up.

Tested and formatted.

All Kamerman Labs systems have
been thoroughly tested and formatted
before delivery.

Full warranty and technical support.

Kamerman Labs backs all its prod-
ucts with a full one-year warranty on
both parts and labor. Plus you get
prompt technical support through a
toll-free hotline number.

To order, call toll-free
800-522-2237.

In Oregon, Hawaii and Alaska call
503-626-6877.

All Kamerman Labs Units come in eitherintemal or external
configurations. 2

Circle 214 on inquiry card.

qus

80548 W. Nlmbus Bldg. 6, Beaverton, Or 97005

Phone 503-626-6877



press a key on the keyboard, you
generate a high-priority interrupt. If
your nondedicated server machine is
used by a typist, you may see the per-
formance of the file server that hap-
pens to coexist in the same machine
degrade to intolerable levels. Likewise,
if suddenly 10 stations on the network
try to share your disk. it may take a

IBM PC LANs

very long time to recalculate your
spreadsheet program.

There is also the issue of security:
a programmer may be able to make
direct calls to the BIOS (basic input/
output system) and circumvent the
server's security mechanism, gaining
access to files and passwords.

Another trade-off is centralized ver-

i

THE INOVION PERSONAL

GRAPHICS SYSTEM FEATURES:

e The most advanced color mapping
capabilities available.

® 250,000 simultaneously displayable
colors.

e A palette of 2.1 million colors.

e Frame Grabber/Digitizer to capture
TV, VCR or Video Camera pictures.

e Quality three dimensional texture
capabilities.

e Built in Icon/Menu software.

e Completely Mouse/Trackball driven

e Fonts, Brushes, Microscope, Pat-
terns, and Rotations.
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Graphics Takes A
Quantum Leap Forward!

é
-
=
B

e A complete stand alone system.

e A 19" enhanced color monitor.

* 780K Graphics Memory.

e 512 x 480 pixel display with 24 bits
per pixel.

e RS232C port allows access to all
system functions and memory.

e NTSC composite video and NTSC
RGB signal.

¢ 1 year warranty on graphics genera-
tor and 90 day warranty on
enhanced monitor.

e Special introductory 30 day satis-
faction guarantee.

* ONLY $3,495 complete*.

Circle 192 on inquiry card.

sus decentralized file service. A cen-
tralized file service means there is one
file server on the network. controlling
the resources and simplifying man-
agement, so that you don't have the
problem of multiple file copies exist-
ing in widely distributed places (as
with decentralized file services). You
may be able to take advantage of the
economies of scale here; instead of
buying 10 IBM PCs with 10 small hard
disks, you might be able to buy one
centralized file server with a large
hard disk that can be shared.

However, the server is a potential
bottleneck, particularly if youdon't go
with a high-performance processor. A
lot of users on the network can try to
access the file server simultaneously.
Clearly, if that server should ever fail,
all the disks that are on the network
are going to be down. The server then
becomes a central point of failure.

Most of these centralized networks
use off-the-shelf IBM PC XTs as
servers. Often, PC XTs that were pur-
chased before networking was con-
sidered can be used. If something
goes wrong with the PC XT, another
one can often be swapped in. On the
other hand, high-performance servers,
such as Nestar's PLAN 4000 server
(based on multibus architecture and
using a 68000 processor from
Motorola). can offer substantially bet-
ter network disk-sharing performance.

Finally, there is a real difference be-
tween file and disk servers. The terms
are often used interchangeably, but
most vendors' “file” servers are really
disk servers.

Disk servers service users' requests
for disk 1/O (input/ouput) at a low level.
This requires a low-level modification
of the users’ workstations to intercept
BIOS requests for reading and writing
disk sectors. Thus the server is really
a disk "volume” server, and file /O is
handled directly by the operating sys-
tem in the PC.

File servers service users’ requests
for disk 1/0 at a higher level. This high-
level modification to users” worksta-
tions is performed at a level that in-
tercepts DOS requests for file opera-
tions, such as opening. reading, and

(continued)



management system available for microcomputers.” That's a powerful statement. But then,
MDBS lllis an amazingly powerful software package. So powerful, in fact, that it lets you build
mainframe-quality application systems on your micro or mini. MDBS [lI is not for beginners. It's for appli-
cation developers with large databases or complexdata interrelationships who want to define data base

u Not long ago, PC Magazine called MDBS Il “The most complete and flexible data base

structures in the most natural way—without resorting to redundancy or artificial constructs. It's for profes-
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the
power and the glory that only the world’s most advanced data management system can provide, MDBS ||
is for you. For information on MDBS Il and our professional consulting services, write or call Micro Data
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400,
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981-9200. MDBS III. ABSOLUTE POWER

Circle 254 on inquiry card.

FLL GIVE YOU
THE POWER.
TAKE THE GLORY.

MDBS il is a trademark of Micro Data Base Systems. Inc:
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closing. The server then has control
over files and can enforce automatic
file locking to prevent a file from be-
ing written to by two or more users
simultaneously. Another advantage of
file servers is that disk space for in-
dividual users does not have to be
preallocated. A user’s storage space
can grow dynamically as space is
needed.

IBM PC LocAL NETWORKS
Note that while the systems in table
1 are designed for the IBM PC, some
may work as well with compatibles.
Since more than 30 microcomputers
are reasonably compatible with the
[BM PC, there are more than 500
combinations of PC-compatibles and
LAN systems. It is often up to the user
to find out what works together and
what doesn't. You should also note
that all of the vendors listed plan to
support the PC AT as well.

3COM ETHERSERIES

3Com, a privately held company that
went public this spring, has a number
of Ethernet products, one of which is
the EtherSeries line for the IBM PC.
3Com got its start designing and sell-
ing Ethernet components, trans-
ceivers, cables, and some board-level
products. In December 1982 it intro-
duced the first Ethernet board for the
IBM PC, based on the VLSI data-link
controller from Seeq Technology. At
that time, the board was really just a
hardware product with some crude
software, but now with the Ether-
Series, 3Com has a systems-level
product. To no one's surprise, the
EtherSeries product is beginning to
dominate 3Com's sales and now ac-
counts for about 50 percent of the
company’s revenue.

EtherSeries is a complete Ethernet
system for the IBM PC. The file server
(actually a disk server) can be either
a PC XT, an IBM PC made to look like
a PC XT. or a 3Com machine. IBM PCs
require the 3Com EtherShare soft-
ware package and one EtherLink in-
terface card. Alternatively, you can
buy the higher-performance 3Com
server that is based on the Altos 586
workstation, which uses a high-speed

156 BYTE « DECEMBER 1984

8086 processor. The IBM PC version
does not require dedication. Both ver-
sions can download the disk
operating system (DOS) to diskless
IBM PCs (which contain an optional
boot ROM |read-only memory| on the
network interface card).

EtherShare manages virtual disks at
the volume level. Passwords are re-
quired to "log on." and optional pass-
words can be placed on volumes.
Volumes can be made private for in-
dividual use only, public for use by
several users in a read-only fashion,
and shared for multiple read/write ac-
cess. However, there is nothing im-
plied in EtherShare that protects
multiple writers from corrupting each
other’s data by writing to the same
disk area at the same time. The ap-
plication software must take advan-
tage of semaphores and locks that are
provided by EtherShare,

EtherShare can provide other server
functions such as spooled virtual
printing (EtherPrint) and electronic
mail (EtherMail). An interesting fea-
ture of the print server is that you can
have multiple users spooling data
simultanecusly without interfering
with each other. The server maintains
buffer spool files on the disk, and the
first file to "close” (or time out while
waiting for more print data from the
network) starts printing. EtherMail
runs on top of EtherShare, as does
EtherPrint, so that you can have
EtherMail, EtherShare, and EtherPrint
all running on the same machine.
EtherMail provides electronic mail for
all the users on the system. sets up
mailboxes for them on the file server,
and can find other users mailboxes on
other EtherShares in the network. So
EtherShare really becomes a multi-
purpose server.

IBM CLUSTER

CONTROL PROGRAM

IBM gave its “stamp of approval” to
IBM PC local networks on March 1,
1984, at the same time it announced
the IBM Portable PC.

IBM's Cluster Control Program is de-
signed to be a low-cost, entry-level
system, as you will see when you look
at the technical specs. (The Cluster

Control Program name is somewhat
deceiving; "program” refers to the en-
tire system, not to a piece of software)
Compared to other more sophisti-
cated, more mature networks that are
available today, | see this system as
primitive at best. IBM wanted to
design a simple system that could be
used by the “average” end user. The
company didn't call it a LAN because
it didn't want it compared with high-
performance LANSs.

The Cluster runs at a modest 375K
bps (bits per second) and uses a
carrier-sense multiple-access protocol
with collision avoidance (CSMA/CA).
It uses 75-Q (ohm) CATV-type coaxial
cable. You can run the main bus con-
nection as far as 1000 meters instead
of the typical 1000 feet. partly
because of the modest data rate. The
addressing structure allows as many
as 64 users per cluster. In practice that
number would be far less, depending
on the applications and the kind of
things you do.

The Cluster supports the IBM PC, PC
XT. PC Portable, and the PCjr. There
are two different versions of the
adapter, one for the PCjr and one for
all the other machines. The PCjr
adapter plugs into the side of the
machine, which, at least in the initial
shipments, contains a power supply
that is inadequate to power more than
the PCjr and the adapter. In order to
have the Cluster adapter and a disk
drive, printer adapter card. or internal
modem plugged in, you must have
the power-expansion adapter, which
was announced this summer.

The network software requires DOS
2.1 and supports station-to-station
communication; you can send files or
messages back and forth between
users. The package also has some
diagnostics to help identify problems
(for example, the network card) and
it includes disk-server capabilities for
the PC XT.

The disk server, like the hardware
itself, also supports the IBM micro-
computers previously mentioned. It
requires a PC XT or a PC made to
work like an XT. As an option, the IPL
(initial program load) allows you to

(continued)



Take control of your
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mawen BxFANEION 1

The Backups

Backup power for peace
of mind and memory.

Backup Power Source 1
e delivers up to 225 watts @ 120V.AC
* 40 minutes of power at 50% load
* visual and audible power interrupt alarm
« fastautomatic switching
(Within 6 milliseconds of peak vollage delection)
« 2 Qutlets
» AC surge suppressor
« 3stage noise filter
* thermal output protection
« IEC power connector
* attractive metal enclosure
* 3Y%'* high, 16'" wide, 11" deep

$ 37995com/)lete‘

Backup Power Source 2

All the features of Power Source 1 plus:
« 6 outlets controlled by front switches

« switchable visual and audible alarm

* 10 amp master switch circuit breaker

* cross suppression between all 6 outlets
* optional 2 hour auxiliary power pack

$49995 completé®

Auxiliary Power Pack

* 2 hours of power at full load

* plugs directly into either of our backup units
« includes 6 rechargable 12V power cells

« backup units keep power cells at full charge
« heavy duty power cable

* 3%'" high, 16" wide, 11’ deep

$29995mm/)(e@'

5 individual switches
give you control over
peripherals

turns computer and
all peripherals on or off
at the same time

Our most

powerful AC line
Jilter system keeps
Spikes, surges and
Glitches under control

Circle 326 on inquiry card.
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The Expanders
Control power and expand
with floppy or hard disks.

Power Expansion 1

« 1 stage noise filter

* AC surge suppression

« [EC power connector

« attractive metal enclosure

* 3Y%'* high, 16'" wide, 11'' deep

* optional internal power supply

« optional floppy and hard disk drives

Power Expansion1 ............ $1 4995-
w/Internal Power Supply . ... .. $219%

w/Power Supply, DS/DD Drive, All Cables
and Instructions. Expands XT
or Compatible................ 499°

w/Power Supply, Half Height 10M Hard
Disk Drive, All Cables and Instructions.
Expands PC or Compatible . .. $1 1 4995'

20MDrive................. $1 44995'

Power Expansion 2

All the features of Power Expansion 1 plus:
* 6 outlets controlled by front switches

* 10 amp master switch circuit breaker

« LED ground and line indicators

« 3 stage noise filter

* cross suppression between all 6 outlets

* optional internal power supply

¢ optional floppy and hard disk drives

PowerExpansion2 ............ $ 199%*
w/Internal Power Supply . ..... $26995'

w/Power Supply, DS/DD Drive, All Cables
and Instructions. Expands XT
or Compatible . .............. 995*

w/Power Supply, Half Height 10M Hard
Disk Drive, All Cables and Instructions.
Expands PC or Compatible . .. $1199°

20MDrive................ $ 1 49995—

computer.
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The Controllers
Control power, peripherals,
spikes, and glitches.

Power Control 1

* 4 outlets control computer and 3 peripherals
 AC surge suppressor

« attractive metal enclosure

¢ 1%'" high, 16" wide, 10"’ deep

$ 6 995 complete®

Power Control 2

All the features of Power Control 1 plus:
* 10 amp masterswitch circuit breaker
« 1 stage noise filter

* [EC power connector

$ 8 9 2 complete*

Power Control 3

All the features of Power Control 1 & 2 plus:
* illuminated switches

* 3 stage noise filter

* cross suppression between all 4 outlets

$ 129% compleret

*All prices suggested retail.

Available at fine computer stores everywhere,
or by mail or phone. MasterCard and
Visa accepted. Dealer inquiries invited.

Relax
Technology

The company that works
80 you can relax
and get down fo business.

3101 Whipple Rd. #25
Union City, CA 94587
415/471-6112

Power indicator

L.ED. ground and
line indicators

Optional 10M hard disk
or optional DS/ DD floppy

Organizes power wires
6 cords in— 1 cord out
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download the DOS 2.1 operating sys-
tem from the PC XT right into your
workstation: in fact, the PCjr is sup-
ported in this way because it does not
have a disk drive when it is on the
network.

The disk server supports sharing at
the volume level and supports only
two volumes at one time per user. You
can mount only two virtual disk
volumes at one time, one of which
can be a public volume shared by all
users on the system (read only). and
the other a user's private volume.
However, you'll start seeing more and
more sophisticated software to sup-
port the system as third-party soft-
ware vendors jump on the band-
wagon.

IBM PC NETWORK

In mid-August of this year, IBM an-
nounced its first “real LAN" the IBM
PC Network. The PC Network is based
on broadband technology developed
by Sytek Inc. Sytek supplies the PC
Network Adapter Card and the Net-
work Translator Unit, or head end, to
IBM. The Network Translator comes
with a connector assembly for attach-
ing as many as 8 IBM PCs within a
radius of 200 feet. A cabling compo-
nent, consisting of cable segments, a
network-base expander, and various
network distance kits, is used to in-
crease the number of networked 1BM
PCs from 8 to 72. In addition, IBM is
an OEM of Sytek for LocalNet/IBM PC
protocols, modified Sytek LocalNet 20
protocols that are used in the Adapter

Card for higher-level protocol imple-
mentation.

The IBM PC Network operates at 2
megabytes per second on one chan-
nel of a midsplit broadband system
for distances up to 1000 feet. With the
components that are available from
[BM, the maximum number of I1BM
PCs supported on the network is 72.
These limitations, however, appear to
be due to IBM marketing decisions
and are not inherent in the design.

The PC Network is designed for the
IBM PC, PC XT. Portable PC. and the
new PC AT Unlike the Cluster, it will
not support the PCjr. It is being pro-
moted. as offering highly reliable,
maintenance-free operation and has
extensive self-test and diagnostic
capabilities.

The Adapter Card for the PC Net-
work uses an Intel 82586 Ethernet
data-link controller chip to provide ac-
cess control. An Intel 80188 micropro-
cessor running at 6 MHz and 16K by
8 RAM (random-access read/write
memory) data buffers are used for
protocol processing, packet assembly/
disassembly, and other control func-
tions. A custom VLSI chip. jointly de-
veloped by IBM and Sytek. is used to
implement protocols up to Level 5,
the session level. Up to 16 active
aliases and 32 active sessions are
allowed per IBM PC. Release 3.1 of
DOS will be required to support PCs
on the network.

IBM representatives have stated
that the PC Network Adapter Card will
work on third-party installed networks.

Certainly Sytek will help anyone who
wants to install IBM PCs on its Local-
Net 20, anyone who wants to install
more than 72 nodes, or anyone who
wants to develop large integrated
local networks. IBM appears to be
targeting small businesses, the mass
market, and large non-IBM accounts
with this product. The Network
Adapter Card is currently available,
but the network software (DOS 3.1)
will not be available until early next
year.

IBM has also stated its intention to
interconnect the PC Network to its
token-ring network (announced, but
not commercially deliverable for an-
other two years), and that all PC Net-
work software will also run on IBM
PCs directly attached to the token
ring. Thus, software developed for the
PC Network will not become obsolete
when IBM begins to implement its
token-passing ring network. However,
it is not clear how the Cluster fits into
IBM's overall LAN strategy. if at all.
One nice application for the broad-
band 1IBM PC network would be to
support several ‘“subnetworks” of
Cluster systems.

ORCHID TECHNOLOGY'S PCNET
Orchid Technology’s PCnet is available
from a number of different vendors
in addition to Orchid. AST's PCnet,
Santa Clara Systems’ PCnet. and
IDEAssociates’ IDEAnet are all
basically the same system.

PCnet is a CSMA-type system that

(continued)

$2395 DEVELOPMENT SYSTEM

Up to 128K bytes of EMULATION ROM
(8K standard) allows you to make pro-
gram patches instantly. Since the target
ROM socket connects data and address
lines to both the analyzer and the emula-
tor, no expensive adaptors or personality

modules are needed.
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Turns any personal computer into a complete micro-
computer DEVELOPMENT SYSTEM. Our integrated
control/display program runs under MS-DOS, CP/M,
ISIS, or Apple and controls the UDL viaan RS-232 port.

The powerful BUS STATE ANALYZER
features four-step sequential triggering,
selective trace, and pass and delay
counters. Symbolic trace disassemblers
and debuggers are available for Z-80,
8048, 6500, 6800, 8031, 8085, Z-8, 1802,
8088/80188, 8086/80186, R65 and 68000.

EPROM/EEPROM PROGRAMME

The PROM GENERATOR also doubles
as a STIMULUS GENERATOR.

For further information, call or write:

SEEIEE 1720tisAve. Woodside, CA 94062

Instruments (415) 851-1172

Circle 297 on inquiry card.



Development Tools That Work

Avocet cross-assemblers are fast, reliable
and user-proven in over 4 years of actual
use. Ask NASA, IBM, Xerox or the
hundreds of other organizations that use
them. Every time you see a new micro-
processor-based product, there’s a good
chance it was developed with Avocet
cross-assemblers.

Avocet cross-assemblers are easy to use.
They run on almost any personal com-
puter and process assembly language for
themost popular microprocessor families.

Your Computer Can Be A
Complete Development System
Avocet has the tools you need to enter

and assemble your soft-ware and finally
cast it in EPROM:

VEDIT Text Editor makes source code
entry a snap. Full-screen editing plus a
TECO-like command mode for advanced
tasks. Easy installation - INSTALL pro-
gram supports over 40 terminals and
personal computers.  Customizable
keyboard layout. CP/M-80, CP/M-86,
MSDOS,PCDOS . ............. $150

EPROM Programmers let you pro-
gram, verify, compare, read, display
EPROMS but cost less because they
communicate through your personal
computer or terminal. No personality
modules! On-board intelligence provides
menu-based setup for 34 different
EPROMS, EEPROMS and MPUs (40-pin
devices require socket adaptors). Self-
contained unit with internalpower supply,
RS-232 interface, Textool ZIF socket.
Driver software (sold separately) gives
you access to all programmer features
through your computer, lets you down-
load cross-assembler output files, copy
EPROM to disk.

Model 7228 Advanced Programmer
—Supports all PROMtypeslisted. Super-
fast “adaptive” programming algorithm
programs 2764 in 1.1 minutes.

Model 7128 Standard Programmer —
Lower-cost version of 7228. Supports all
PROMtypesexcept “A” versions of 2764
and 27128. Standard programming algo-
rithm programs 2764 in 6.8 minutes.

Would you hire an entire band when
all you need is one instrument? Of
course not.

So why use a whole orchestra of
computers when all you need is one
to develop software for virtually any
type of micro-processor?

The secret? Avocet’s family of
Cross-
Cross-
software for practically every kind of
processor — without having to
switch to another development
system along the way!

assemblers. With Avocet
assemblers you can develop

Cross-Assemblers to Beat the Band!

Avocet Target
Cross-assembler Microprocessor
XASM04 NEW 6804
XASMO05 6805
XASMO09 6809
XASM18 1802/1805
XASM48 8048/8041
XASM51 8051
XASM65 6502/65C02
XASM68 6800/01, 6301
XASM75 NEC 7500
XASM85 8085
XASM400 COP400
XASMF8 F8/3870
XASMZ8 Z8
XASMZ80 Z80
XMAC682 NEW 68200
XMAC68K NEW 68000/68010

CP/M-86
CP/M-80  IBM PC, MSDOS**
$250.00 $250.00
200.00 250.00
200.00 250.00
200.00 250.00
200.00 250.00
200.00 250.00
200.00 250.00
200.00 250.00
500.00 500.00
250.00 250.00
300.00 300.00
300.00 300.00
200.00 250.00
250.00 250.00
595.00 595.00
595.00 595.00

Model 7956 and 7956-SA Gang Pro-
grammers — Similar features to 7228,
but program as many as 8 EPROMS at
once. 7956-SA stand-alone version copies
from a master EPROM. 7956 lab version
has all features of stand-alone plus RS-
232 interface.

EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A,
27128,27128A, 27256, 2508, 2516,2532, 2564, 68764,
68766, 5133, 5143. CMOS: 27C16, 27C32, 27C64,
MC6716. EEPROM: 5213, X2816A, 48016, 12816A,
5213H. MPU (w/adaptor): 8748, 8748H, 8749,
8749H, 8741, 8742, 8751, 8755.

7228 Advanced Programmer $ 549
7128 Standard Programmer 429
7956 Laboratory Gang Programmer 1099
7956-SA Stand-Alone Gang Programmer 879
PDV Driver Software 95
481 8748 Family Socket Adaptor 98
511 8751 Socket Adaptor 174
755 8755 Socket Adaptor 135

CABLE RS-232 Cable (specify gender) 30

HEXTRAN Universal HEX File Con-
verter — Convert assembler output to
other formats for downloading to de-
velopment systems and target boards.
Also useful for examining object file,
changingload addresses, extracting parts
of files. Converts to and from Intel,
Motorola, MOS, RCA, Fairchild, Tek-
tronix, TI, Binary and HEX/ASCII Dump
formats. For CP/M, CP/M-86, MSDOS,
PCDOS..................... $250

Ask about UNIX.

AVOCET’S SUPERB 68000 CROSS-
ASSEMBLER — With exhaustive field
testing completed, our 68000 assembler
is available for immediate shipment.
XMAC68K supports Motorola standard
assembly language for the 68000 and
68010. Macros, cross-reference, struc-
tured assembly statements, instruction
optimization and more. Linker and
librarian included. Comprehensive, well-
written manual. XMAC682 for MK68200
has similar features.

Call us toll-free for some straight talk
about development systems.

1-800-448-8500

(inthe U.S. Except Alaska and Hawaii)

VISA and Mastercard accepted. All popular disc formats now available
--please specily. Prices do not include shipping and handling -- call for exact
quotes. OEM INQUIRIES INVITED.

*Trademark of Digital Research  **Trademark of Microsoft

e &

AVOCET
SYSTEMS INC.

DEPT. 1284-B

804 SOUTH STATE STREET
DOVER, DELAWARE 19901
@02-734-0151 TELEX 467210 J

Circle 36 on inquiry card.
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IBM PC LANs

uses coaxial cable as a transport
medium. It also supports collision
detection and is software-intensive.
The network board has no VLSI or
central processor. It requires constant
attention from the PC's processor to
support all the data-link functions to
form the packet, ship it, watch for col-
lisions, etc. Benchmarks for PCnet are
beginning to run slower than other
systems, due in part to overhead to
support the networking function, as
well as Orchid’s proprietary multi-
process operating system. Again, the
network board provides only a physi-
cal interface between the IBM PC and
the network. It also turns out that
PCnet really runs at the raw data rate
of 880K bps—not | megabit per sec-
ond. as stated in Orchid’s brochures.

PCnet uses 75-Q CATV-type coaxial
cable. It can run as long as 3000 or
7000 feet, dependlng on the cable
type.

PCnet is available with a number of
options. You can get a multifunction
memory board. some ports, and a
diskless board that allows you to boot
from the network, eliminating the
need for floppy-disk drives at the
workstation.

Like most of the other systems,
PCnet does not require a dedicated
disk server. You can have two different
types of workstations: user PCs and
shared PCs. User PCs cannot share
their peripherals (with the exception
of a printer) with other users on the
network. On the other hand, you can
make your peripherals, such as a hard
disk on a PC XT. available to other
users.

PCnet supports a distributed sema-
phore system. The semaphore table
is maintained at each and every
machine in the system. This also adds
overhead to the system because
tables at all PCs must be updated
when they change. One of the more
interesting features on the system is
the remote execution command,
which allows you, for example, to
compile a Pascal program on a
remote machine in the network.

You must be careful when sharing
peripherals in PCnet. It is possible to
mix output on a printer being shared

by more than one person because
there is no implied semaphore lock-
ing: either you have to build a network
print utility that uses the distributed
semaphore system or you have to
have everyone who wants to use a
shared printer use a procedure that
says, "Try to lock the printer by enter-
ing a semaphore lock command from
the keyboard before you try to print.
If it's in use, try later. Unlock the
semaphore when done”

AST now has a lower-cost version of
PCnet available called PCnet II, which
runs at 800 bps, uses a collision-
avoidance scheme, and is software-
compatible with PCnet. AST has also
developed its own more efficient soft-
ware for PCnet II.

UNGERMANN-BASS NET/ONE
PERSONAL CONNECTION
Ungermann-Bass has built a reputa-
tion with its Ethernet products, which
make up the Net/One product line.
These products are basically intelli-
gent boxes that enable you to con-
nect any computer, mainframe, or per-
sonal computer to Ethernet. The first
products supported terminals in main-
frame environments connected via
Ethernet, which allowed users to
establish virtual terminal connections
with a host.

The newest Net/One product is the
Net/One Personal Connection for the
IBM PC, introduced at the end of last
year. This product puts Ungermann-
Bass head to head with 3Com; it is ag-
gressively priced as well. It is a true
Ethernet system and employs the
high-level Xerox Network Systems
(XNS) protocols. It is also the first true
LAN for PCs to offer a broadband
option.

Like most of the other systems
based on the IBM PC, the servers are
all designed around the PC XT. They
are available as a file server, a print
server. and an SNA (Systems Network
Architecture) Gateway. Multiple
servers of the same or a different type
are allowed on the same network and
do not have to be dedicated.

The network-interface card is called
the Network Interface Unit (NIU), a

(continued)
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Windows With A View| These are
Toward The Future coders’
The Window windows...

Machine™ occupies
only 12K! Written in
tight, fast Assembler,
it performs like a
racing engine...with
more power than
you'll probably ever
need. Yet,it's an
engine designed to fit
in the vehicle of
your choice...from a
“stripped-down”
128K IBM PC to a
fully loaded AT. The
programs you write
today will run on

the broadest range of
machines possible...

designed to be
built into the
programs you
are writing.
They can
overlap, move
anywhere on
the screen,
grow, shrink,
vanishorblink.
They can be
bordered in
anything from
asimple line to

now, and in the flashi'ng

future: asterisks...or

Windows Bigger even no border

Than Your Screen? at all. And
Here's where th you can have

ere's where the

VSI part of our name up to 255 Of ;

fits in. VSI means them at a time!

Virtual Screen Inter- Coloror

face. Behmd each monochrome

window, there's a

!
much bigger picture. -..of course!

VSI defines virtual
screens rather than just windows. The
window itself shows whatever portion of
its virtual screen you wish to exhibit at
any given point in your program. Each
screen can be up to 128 x 255 (columns x
rows, or rows x columns). And there are
more than 100 screen primitives at your
command.

Multilingual Windows

You can order The Window Machine
with the language interface of your choice:
C, Pascal, Compiled Basic, Fortran, Cobol,
or PL.1. We've even recently completed

Circle 22 on inquiry card.

AMBER SYSTEMS, INC: 1171 S. Saratoga-Sunnyvale Road, San Jose CA 95129

Why did Simon &
Schuster, 3COM,
Tymshare, and
Revlon choose
VSI-The Window
Machine? 70
and how come
you can buy it for
such a low price!

an interface for Turbo Pascal* so that
now true, full-featured windowing can be
utilized with this fine compiler. (Turbo's
own built-in "windowing" procedure is
extremely limited).

Windows That Won't Break You

1
1
1
i
1
1
[
i
We decided to save you a lot of money. |
So, we left behind fancy binders, mono- |
grammed slip cases and plastic pre- :
sentation boxes. Instead, you’ll find an 1
extremely powerful tool and a 200 page |
manual written with an eye toward I
simplicity, clarity and completeness. (We :
*Turbo Pascal is a Trademark of Borland International |

WHEN YOU BUILD A HOUSE. .. YOU DON'T NEED TO MAKE THE WINDOWS YOURSELF. NOW ... THE SAME IS TRUE WHEN YOU'RE WRITING CODE.

figured if you wanted ribbons and bowe
you could always add them ycurself.)

And by offering you the product our-
selves, we were able to cut out all the
middlemen and save you a tremendous
amount of money.

The Window
Machine™

Available for the IBM PC, XT, AT, IBM Compatibles,
and the Wang, T.I., HP 150, and Tandy 2000.

The Window Machine Includes:

* = Zoom Windows
= Multiple Virtual
Screens (up to 255)
= Choice of Borders
4 (including flashing borders)
= Support for all Color and
Monochrome Video Attributes
(no graphics card required)
= Built-in Diagnostics
= And much, much more

ORDER YOUR COPY OF

VSI—THE WINDOW MACHINE TODAY
For Visa, MasterCard and

American Express orders call toll free:
1-800-227-3800 ext. 986

The Window Machine™ $39.95 Shipping and handling included
LANGUAGE INTERFACE:

O Lattice C CRealia Cobol OMicrosoft Basic Compiler O Micrusoft Fortran

O PLI CMicrosoft Pascal OTurbo Pascal [ful! featured ¢ ndowing)

COMPUTER =

Name

Address

City State —Zip Code —
L Check  OMoney Order  CVISA  OMasterCard G American Express

Card #
*Callernia rosidents:
forshipping andd handliagz

Exp. Date

ucded. Orders eutsicde the USA: please addl S5

AMBER SYSTEMS
1171 S. Saraioga-Sunnyvale Road
San Jose. CA 93123

FOR DEALER INQUIRIES: CALL OUR 800 NUMBER
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It's the buzz of the industry—our new letter-quality
printer that zips along at 40 characters per second and
sells for less than a thousand dollars! Its 13" printline will
handle your spreadsheets and everyimaginable kind
of correspondence—plus graphics! Quiet, too—
less than 60 dbA. And the 3K buffer memory
(expandable to 15K) lets you use your computer

for other purposes while the JUKI is printing.
Compatible with most computers. (You can
even get an optional tractor feed and cut-sheet
feeder for it!) Now you know why JUKI
printers are humming in offices all over the world!

BYTE « DECEMBER 1984

HE SPEED OF A BEE
E-HONEY OF A PRIC

The worker.

JUKI'INDUSTRIES OF AMERICA, INC.

NATIONAL HEADQUARTERS:
DA DIVISION
299 Market St., Saddle Brook, N] 07662
(201) 368-3666

WEST COAST:

CALIFORNIA DIVISION
3555 Lomita Blvd., Torrance, CA 90505
(213) 325-3093

Circle 421 on inquiry card.




IBM PC LANs

board that contains an on-board.
high-performance VLSI Ethernet data-
link controller from Intel. it also has
an on-board, high-performance Intel
80186 microprocessor. 8K bytes of
ROM, and 128K bytes of RAM. It re-
quires an external Ethernet trans-
ceiver (3Com offers a built-in trans-
ceiver). The network interface card is
a complete microcomputer on a
board, dedicated to handling the XNS
protocols and the data-link function.
It turns out that this card is more
powerful than the IBM PC itselfl A
less-powerful. less-expensive version
is available; it lacks the 80186 and its
support RAM -and ROM.

A broadband version of the Net/
One Personal Connection is totally
software-compatible with the base-
band Net/One and can also run on
existing CATV installations. It runs at
5 megabytes per second and consists
of an RF (radio frequency) modem
board that plugs into a slot on the
IBM PC with a jumper to the base-
band board.

Ungermann-Bass entered into an
agreement with Davong, through
which Ungermann-Bass acquired
sorely needed network software to
make its system work. Davong has
developed a stable networking prod-
uct called Multilink (also for the IBM
PC), which has excellent software to
go with it. This will also enable the
Net/One Personal Connection to sup-
port CP/M-86 and the UCSD p-System,
as well as MS-DOS.

MIXING IBM PCs

WITH OTHER MACHINES

Let's take a look at two systems that
support not only more than one type
of personal computer but also more
than one type of operating system. So
far. all of the systems we've looked at
work only with the IBM PC (and some
compatibles) and only support the
MS-DOS operating system (with the
exception of Net/One).

CORvVUS

Corvus started by selling the first
5%-inch add-on Winchester drives for
personal computers.. The first net-
working product from™ Corvus was

called the Multiplexer, but it was not
a true LAN. It was simply a device that
allowed you to share a hard disk by
partitions. Along came Omninet, a
true LAN. Omninet uses CSMA with
positive acknowledgment (often
called CSMA/PAJ; hence. Omninet can
ensure reliable packet transmission
and reception by waiting a brief in-
stant for an acknowledgment from a
receiving node after sending a packet.
This improves network performance
substantially.

Omninet supports more kinds of
personal computers than any other
network; it has versions for the IBM
PC. Apple 1I. Corvus Concept, Tl Pro-
fessional, DEC Rainbow, and S-100
systems. In addition, a number of
other manufacturers are offering it as
an option with their personal
computers.

The Omninet's address limitation is
63 nodes; once again. the number
would be less in actual practice,
depending on the applications. And
it runs at | megabit per second over
twisted-pair wire. The total cable can-
not exceed 1000 feet without re-
peaters (an active junction box); up to
4000 feet is possible with repeaters.

The network interface board. called
a transporter. contains an on-board
6801 microprocessor to handle the
network communication details. It
supports DMA as well as interrupts.

Omninet uses a disk server that is
actually a single-board Z80-based
microcomputer with a built-in network
interface. The server is available as a
stand-alone box that connects to an
external Corvus drive or is built into
a 5%-inch Winchester disk assembly.
Corvus is actually the first vendor to
integrate a network controller into a
disk drive. As many as eight drives
with the built-in Omninet interface can
be attached to the network.

The software to support networking
is called Constellation. The early ver-
sion was called Constellation | and
supported only the Apple II. Con-
stellation 1 is for IBM and for all the
other types of microcomputers. It
supports not only different types of
PCs but different operating systems as
well. On the Apple, you can run Apple

Pascal. DOS 3.3, and CP/M:; on the
IBM PC, you can run DOS 1.1, 2.0,
CP/M-86. or the UCSD p-System.

Security on Omninet is minimal. A
user name and password are required
to boot up a personal computer on
the network. Once users are on the
network, they must also have access
to the volumes they want to use (a
“system manager” decides who can
access what volumes).

Corvus supplies a Spool utility that
enables you to spooal files to printers
as well as other (compatible or non-
compatible) personal computers.
Users with the same personal com-
puters can. of course, share the same
volumes directly. Again, nothing
prevents users from writing to the
same file at the same time and cor-
rupting data, but semaphores are
available for users or programmers.

Corvus was one of the first compan-
ies in the microcomputer network
business to recognize a need to back
up data. Two years ago it introduced
a product called Mirror. which lets you
dump a mirror image of a Corvus
hard disk to a standard videotape
recorder. Corvus also has a product
called The Bank. a high-capacity
(200-megabyte) tape-cartridge drive
that interfaces directly to Omninet.
The Bank can be used as a backup to
the disk server and can also be direct-
ly accessed by workstations in the
manner of a slow disk server.

One of the more interesting Omni-
net products is the SNA Gateway. The
Gateway allows workstations to run
terminal-emulation software and
establish a virtual connection with a
remote host. More than one user can
use the Gateway at the same time. It
supports 3270 terminal protocols as
well as SNA/SDLC (synchronous data-
link control) communications pro-
tocols to the host.

NESTAR

Nestar was the first third-party vendor
to produce a true personal computer
LAN. It was called the Cluster/One
Model A for Apple computers, and it
made its debut in 1980. The Cluster/
One is not being sold anymore, now
that Nestar is pushing its PLAN 4000
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FOR 1S YEARS,
WE'VE BEEN
MAKING

THE WORLD'S
MOST POPULAR
MODEMS.

NOW YOU CAN
BUY ONE.

The Maxwell Modem and George are trademarks o f Racal-Vadic. IBMis a registered trademark of International Business Machines Corp. ©1984, Racal-Vadic

DECEMBER 1984

Introducing the Maxwell Modem™ from
Racal-Vadic.

It's not your fault you didn’t buy one
sooner. You couldn’t. Unless you happen-
ed to be a major corporation. They're
the ones who buy the most modems. And
the modems they buy most are ours.

Now we've taken everything we
know about modems and made one you
can buy.

The Maxwell Modem.

It's designed expressly for personal
computers. And the people who use them.
It's rugged. Reliable. And it even operates
over low-quality phone lines that other
modems can’t handle.

But best of all, it's uncomplicated. So
you don't have to know how one works
to work one. There's no control panel to
control. No switches to switch.

233



Instead, every feature makes sense.
Auto-dialing. Auto-answer. And complete
unattended operation.

Our communications software is just
as accommodating. It's called George.”
And we’ve made George so simple to use
you may never have to open your manual.

The Maxwell Modem comes in two

different versions and two different speeds:

Internal modems for the IBM PC and com-
patibles, and desktop models for virtually
every personal computer. Both are avail-
able with speeds of 300- or 1200-bps.

And every Maxwell Modem has diag-
nostic features built in. So we can test your
modem right over the phone from our
Remote Diagnostic Center. We'll even pay
for the call.

S0 where can you get your hands on
a Maxwell Modem? To find our dealer near-
est you, just do what modems do.

Call 800-4-VADICS.

Racal-Vadic, 1525 McCarthy Blvd.,
Milpitas, CA 95035.

THE
MAXWELL
MODEM.

From Racal-Vadic.
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system. PLAN 4000 is based on the
Arcnet token-passing protocol with
XNS protocols at a higher level; it is
about four to five times faster than the
Cluster/One in end-to-end throughput.
In addition, it now supports the IBM
PC.

As for the Datapoint Arcnet speci-
fications, the PLAN 4000 network
coMmunicates at the raw data rate of
2.5 megabits per second over RG-62
(3270-type) coaxial cable. A VLSI
data-link controller (from Standard
Microsystems) handles this low-level
communication. IBM PCs in this sys-
tem can be up to 22,000 feet (approx-
imately 4 miles) apart. Active re-
peaters (equivalent to the Datapoint
HUBs), which also connect the work-
stations to the network, are required
every 2000 feet. Each PLAN 4000 can
support as many as 254 workstations,
but again, a more practical number is
lower.

Nestar has preserved a lot of appli-
cation and server software developed
for the Cluster/One and transported
it to the PLAN 4000. Because of its
early development, Nestar has more
servers than any other vendor. These
servers include file (actually a disk
server), print, 3270, 3278, SNA, telex,
file transfer, and gateway (between
PLAN systems).

Thefile server is a high-performance
server machine that uses the
Motorola 68000 processor and is
based on a multibus design. It has a
built-in streaming-tape drive for back-
up, disk capacity of more then 500
megabytes, and a built-in modem port
for remote diagnostics. Passwords are
supported at the directory and
volume levels (the file server supports
a tree-like hierarchy of directories and
volumes). PC-DOS 2.0 and the UCSD
p-System operating systems are sup-
ported. With Apple IIs or Ills. Apple

C the world
from the Lattice perspective.

As a program designer, you know that it’s
essential to establish the right perspective.
If you've chosen the C language perspective,
then why not join the many professionals
who use the Lattice family of C compilers
and associated tool kits?

Our compilers provide the complete C
language and the portable UNIX function
library across a broad range, including MS-
DOS, PC-DOS, CP/M-86, CP/M-80, and a
variety of 68000 environments. Our cross-
compilers operate on VAX/VMS, IBM/MVS,
and all UNIX systems.

More than three dozen tool kits are available
from us and other vendors, providing
capabilities such as graphics, databases, CRT
forms entry, and window management. No
more need to re-invent the wheel for each
application!

Contact us to learn more about the Lattice
perspective on C program development.

LATTICE

P.O. Box 3072

Glen Ellyn, IL 60138
312/858-7950

TWX 910-291-2190
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Circle 224 on inquiry card.

Pascal, DOS 3.3, and CP/M are sup-
ported.

Unfortunately, this “Mercedes” of
file servers is rather expensive:
$20,000 for 60 megabytes of hard-
disk memory. A lower-cost version,
the PLAN 3000, supports only one
disk of up to 60 megabytes. The
PLAN 2000 is for OEMSs and is essen-
tially a board-level product that in-
cludes software for a disk server
based on the PC XT.

The gateway server is currently
unique to Nestar among the personal
computer network vendors. It allows
real-time communication between
two PLAN 4000 networks. For exam-
ple, they might be on two different
floors. You can actually transfer data
at 2.5 megabits per second between
systems; in fact, if you had two PLAN
4000 systems with a gateway server,
you could establish virtual connec-
tions with disks on other network file
servers and use them as if they were
local. Nestar overcomes the address-
ing limitation by assigning each net-
work interface card that ships out of
the factory a unique Ethernet address
(Ethernet has a 48-bit address space,
so each manufacturer can have its
own portion of it). This address is
used by the gateway. So you can ac-
tually have two stations on two dif-
ferent networks with the same Arcnet
address. differentiated by their
Ethernet address. The gateway does
support the connection of more than
two systems.

SOFTWARE

Personal computer LANs have some
interesting capabilities that tend to
not make software manufacturers
happy. If you take your application
and load it onto a hard disk or a
shared disk. everybody on the net-
work can run it. Manufacturers, at
least until now, have licensed their
software to run on a single central
processor.

As LANs become more prevalent
you will begin to see software manu-
facturers offering network-wide licens-
ing strategies. Rather than charging
the price of 10 copies of VisiCalc to

(continued)



SuperSoft Languages

When Performance Counts

A programmer’s most
important software tool is
the language compiler or

to depend on it to work
and work well.

That’s why we offer three
excellent compilers:
SuperSoft FORTRAN,

BASIC. They answer the
programmer’s need for
rock solid, dependable
performance on
microcomputers.

interpreter he uses. He has

At SuperSoft, we believe it.

SuperSoft C, and SuperSoft

SuperSoft
FORTRAN

With large code and data.

SuperSoft FORTRAN version
2.0 with large code and data
space is now available under
MS DOS and PC DOS. It gives
you the power to compile
extremely large FORTRAN
programs on micros. It allows
double precision and complex
numbers, full IEEE floating
point, and a full range of other
important features for the
serious FORTRAN programmer.

To order call: 800'762'6629

In lllinois call 217-359-2112

In conjunction with SuperSoft, Supersoft FORTRAN was developed by Small Systems Services,

Urbana, IL, a leader in FORTRAN development.

Japanese Distributor: ASR Corporation Intemational, TBL Building, 7th Floor, [-19-9 Toranomon,
Minato-Ku, Tokyo 105, Japan Tel. 03:05025550. Telex 222-5850 ASRTYO J.

European Distributor: SuperSoft Intemational Ltd., 50 The Pantiles, Tunbridge Wells. Kent. England

TN2 5TE. Tel. 0892-45433. Telex: 95441 Micro-G.

PC DOS is atrademark of Intemational Business Machines.

MS DOS is a trademark of Microsoft.

CP/M-80 and CP/M-86 are trademarks of Digital Research, Inc.

Circle 359 on inquiry card.

Both 8087 support and a RATFOR
preprocessor are optionally available.

FORTRAN (CP/M-80 & 86, MS DOS,
PC DQOS): $425

Small model under PC DOS and
MS DOS: $325

8087 support: $50

RATFOR: $100

SuperSoft C

SuperSoft C is a high-powered, full-
featured C compiler designed for
serious C applications. lt is fast—
both in compilation and execution,
and it is packed with more than 135
library functions (all delivered in
source code form). SuperSoft C
produces optimized assembly code,
and object code can be ROMed.

SuperSoft C (for CP/M-80, CP/M-86,
MS DOS, PC DOS): $350

SuperSoft, Inc., 1713 S. Neil St
P.O. Box 1628, Champaign, IL 61820

SuperSoft
BASIC

The SuperSoft BASIC compiler lets
you get serious with business and
financial programs. It uses BCD
math to give you highly accurate
results for demanding applications.
SuperSoft BASIC is a true native
code compiler that is generally
compatible with Microsoft's BASIC
interpreter. And an additional
bonus —no run time license fee is
required.

SuperSoft BASIC Compiler (for
MS DOS, PC DOS, and CP/M-86):
$300

Also available for programmers:

Star-Edit, a full-featured
programmer’s text editor: $225.00

Disk-Edit, an invaluable
programmer’s disk data editor:

$100.00
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Introducing the
smartest tools ever created
for the business mind.

The Smart

Software System.

Smart Software, featur-
ing The Smart Spreadsheet
with Graphics, The Smart
Word Processor and The
Smart Data Manager, is
the first software system
with the unique intelli-
gence and inherent logic to
perform the way you think.
Which makes applying the
power of a computer to
business tasks more effort-
less and effective than ever
before.

It's awesomely power-
ful, yet amazingly simple.
And with its greatly ad-
vanced and unprecedented
capabilities, it sets new
standards by which all
other integrated business
software will be measured.
ACHIEVING FULL

INTEGRATION WITHOUT
COMPROMISE

Unlike all-in-one inte-
grated packages, Smart
Software is structured on
the concept of modular in-
tegration. Where each
dedicated application can
achieve its own maximum

s BB
NPCRE

potential. So youget the
full power and features of
dedicated software in an
integrated system.

Each application mod-
ule maintains its own data
structure. Yet all are cap-
able of transferring data,
passing commands and
sharing information
automatically.

This unique system of
integration also allows for
multiple windows; rela-
tional files, documents and
spreadsheets in memory
at once; graphics printed
within text; external data
interfaces; and open-ended
application development.

It’s a system of integra-
tion without compromise.
Integration that is not only
better; it's smarter.

i NSy
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. SETTLING THE
* EASE OF USE VERSUS
POWER DILEMMA

Smart Software puts to
rest the ease of use versus
power dilemma with an
exclusive feature called
“confidence levels.”

At confidence level one,
beginners don't face intim-
idating options; yet level
three provides experts with
all the power they want.

This feature enables
Smart Software to grow in
sophistication as the user’s
confidence increases or
needs expand. Even more
importantly, a variety of
users in the same company,
with different experience,
can each work comfortably
at their own level of ability
with the same applications.

This one, innovative
idea could revolutionize the
way all business software
is designed to work. And
only Smart Software hasiit.

mart Software is
currently available for the
IBM PC, IBM PC/XT, the
new IBM PC/AT and IBM

T
¥ -v““ﬁ““ﬂﬁwﬂ\ 4\{;“

™,
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compatibles.

Circle 191 on inquiry card.

CREATING CUSTOM
APPLICATIONS BY
SIMPLE MENU SELECTION

Perhaps the most signi-
ficant aspect of Smart
Software is its unique
“project processing’’ cap-
ability. It allows the user to
set up customized projects,
like a monthly sales report
system or multi-year busi-
ness plans, simply by doing
them once.

There's no need to learn
a complex programming
language. The user merely
makes simple English com-
mand selections. Smart
Software then remembers
to complete the projectin
the same way again at the
touch of a button, Not by
memorizing keystrokes
(like a macro), but by auto-
matically learning your
custom sequence of com-
mands and freely adjusting
to changes and edits.

Noother integrated
system has a capability
that even comes close to
Smart Software’s project
processing.
HELPING PEOPLE

TO WORK SMARTER,
NOT HARDER

Smart Software was
created to work for you,
relentlessly. Structured to
integrate between applica-
tions, automatically. And
designed to perform multi-
faceted business projects,
brilliantly.

See your local computer
dealer for a demonstration,
or call 800-GET SMART to
order a Smart demonstra-
tion disk.**

i)

AR

*Lotus 1-2-3, WordStar and dBase [1 are registered trademarks of Lotus Development Corporation,
MicroPro International Corporation, and Ashton-Tate, respectively. In Kansas, call (913) 383-1089.

**The $10 charge for the disk is refundable with the purchase of any Smart Software.

© 1984 Innovative Software, Inc.




IBM PC LANs

use it on a 10-node network, the com-
pany can charge you for two or three
copies and give you a network-wide
license. 3Com, for example, already
offers network licenses of VisiCalc
and VisiFile. Application vendors are
also coming up with schemes (some-
times in concert with vendors of
LANs) to control the number of
copies of one program running at one
time.

OPERATING SYSTEMS
A number of software houses are be-
ginning to offer network-operating
systems that will operate on a number
of different personal computer local
networks. These vendors include
Softech (Liaison). Novell (NetWare/
0S). Digital Research (DR Net). Ap-
plied Intelligence (PC/NOS). and
Phoenix Software (PAXNET).

Let's take a closer look at Digital
Research's DR Net and Novell's Net-
Ware/OS.

DIGITAL RESEARCH DR NET

DR Net (available by the time this ar-
ticle is published) is going to preserve
compatibility, at least at some level,
with all the CP/M operating systems.

The various operating systems are go-
ing to have different roles to play in
the DR Net system. As with the other
network-operating-system vendors,
Digital Research would like to see an
operating system for a wide variety of
networks with a user interface that re-
mains unchanged. so users don't
really care which network they are on.

Because Digital Research preserved
compatibility among all versions of
CP/M. 8- and 16-bit systems can in fact
share the same files on the same
network.

The basic idea of DR Net is illus-
trated in figure I. The NDOS, a cap
on top of the operating system, per-
forms as a true file server rather than
a disk server. NDOS takes a look at
each DOS request that comes
through. If it's for a local peripheral,
the request is passed down to the
local operating sytem and through the
local /O system. When it's a request
for a virtual peripheral. it's shipped
over to the network 1/O system and
straight out to the network hardware.
From there it goes out to a server,
comes back to the requester, and
passes back to the application. As
many as 16 users can be supported

APPLICATION
/
NDOS £ N10S
\
LOCAL OS
CONCURRENT
WITH SOFT/NET
\
X10S
A \
COMPUTER HARDWARE NETWORK HARDWARE

Figure |: The structure of DR Net, in which NDOS is a true file server.
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at a server simultaneously. And
because it's a file server, users are
able to put password protection on in-
dividual files.

Digital Research did, in fact, put
record-locking facilities into some of
its earlier operating systems, par-
ticularly MP/M. And it has included
those on the CP/M-86 and Concurrent
CP/IM-86 products. So you can have
multiuser file sharing with record lock-
ing. And because this is built into the
operating system. the application pro-
grams don't necessarily have to use
a semaphore scheme to support a
multiuser application.

Some of the operating systems, par-
ticularly the more primitive ones, can
only be requesters. For instance,
CP/M-80 and CP/M-86 are basically
only requester operating systems:
MP/M, on the other hand, whether
8-bit or 16-bit, actually was designed
to provide file sharing to CP/M sys-
tems.

NOVELL NETWARE/OS

Novell NetWare/OS software is por-
table across a number of different net-
works. Novell currently has eight dif-
ferent versions of NetWare, applying
to different network hardware. The
versions are NetWare/D for Davong's
Multilink, NetWare/E for 3Com's
EtherLink board, NetWare/G for Gate-
way's G-NET (also referred to as the
Novell NetWare/X system), NetWare/N
for Nestar's PLAN 2000, NetWare/O
for the Omninet transporter, NetWare/
P for Proteon’s proNET token-ring sys-
tem, NetWare/PC for Orchid's PCnet,
and NetWare/S for Novell's NetWare/S
system. All of these systems use the
PC XT (with the exception of NetWare/
S. which uses a 68000-based file
server) as a (true) file server.

One thing to keep in mind is that
you cannot mix and match NetWare
with the other vendors’ server prod-
ucts and have them communicate
with each other. Although one of the
nicest file servers around, NetWare is
a highly proprietary. closed system.
The search for a system that
integrates everyone's networking
hardware and software goes on.

(continued)
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Introducing IransMIT
the software that makes
communication simpler.

Let's compare. On the top left is TransMIT's smple, single-step
Lets Communicate first screen versus the competition's What do
I do now? first screen. Which would you rather use?

That's just the beginning of what makes TransMIT the software
that makes communication simpler.

Compare the dramatic differences between TransMIT and the
competitor. Differences such as TransMIT's optional Menu-Driven
Command Prompts for the novice or Abbreviated Prompts for
the expert. Or TransMIT's ability to send electronic messages
automatically and unattended to a multitude of other systems.

Compare the process language. The competitor requires
its users to learn a computer language before communicating.
TransMIT's process programming uses basic English words.

It's so simple, anybody can communicate the very first time.

TransMIT's modular design allows new concepts to be imple-
mented withease. It even allows a microcomputer to serve as
a terminal to a mainframe or mini.

Best of all, TransMIT allows communications with virtually any
RS 232-C compatible system. Remarkable.

FEATURES TransMIT | COMPETITION
On-Line Menu-Driven HELP (Single Key) YES NO
40-Entry Telephone Directory

w/Configuration Loading YES NO
Menu-Driven Process Files Creation YES NO
Menu or Command Prompt Options YES NO
Electronic Mailbox YES NO
Processes Multiple Files with a Single

Command Line YES NO
On-Line Communication Parameter i
Selection* YES YES
Save & Reload Custom Communication

Parameters* YES YES
XModem File Transfer Protocol* YES YES
True Break Signal* YES YES

*Industry Standard Features

Compare for yourself. When it comes to simplicity; flexibility, fea-
tures and endurance, TransMIT is the better choice. If you act
now, we'll even make it a better buy. Call today.

TransMIT™ is available for [BM PC and Dimension 68000. Z(00 and Apple
versions under development. VT 100, ADM3 and other terminal emula-
tions available.

Retail: $225.00

Introductory Price: $175.00
TransMIT “Trade-Up” Plan: $I50 00

Visa, MasterCard acceptable.

Send us a photocopy of the registration and "‘
serial number of your current communications
software and receive an additional $25
discount off the $175 Introductory price.
Trade-Up offer and Introductory price good
thru January 15, 1985.

ATTENTION MANUFACTURERS
AND OEMs: Call for details concerning
porting TransMIT to your machine.
Dealer inquiries invited.

_—=

/| MIT
MICRO INNOVATIVE TECHNOLOGY, INC.
229 W. Bute Street. Suite 627, Norfolk, Virginia 23510

We Put The Future At Your Fingertips

TransMIT™ 15 a rademark of Micro Innovative Technology, Inc.
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IBM PC LANs

Its unfortunate that all
of the IBM PC LANs
are incompatible with
each other.

Let's take a look at some of the
capabilities of the NetWare/OS file
server. NetWare puts a cap on top of
DOS, much like DR Net. NetWare im-
plements a number of functions in the
server to increase its performance. For
instance, it dedicates a large portion
of memory as a disk cache and per-
forms elevator-seeking on the hard
disk. You can queue up requests, and

as they process, they will move the
heads on the hard disk like an
elevator so that the heads won't be
thrashing back and forth. The heads
move by processing pettding requests
in an order that minimizes disk-head
movement. Currently, only one server
is supported per network, but it can
be used in a dedicated or nondedi-
cated mode.

On the PC XT server Novell put in
its own multiprocess operating sys-
tem, as illustrated in figure 2. A lot of
processes are taking place at one
time. For instance, server processes
are provided so that six pending re-
quests are possible. NetWare/OS has
a disk read/write process that
manages the cache. It also writes out

INFORMATION RELAY PACKETS BACK
TO NETWORK WORKSTATIONS

INFORMATION REQUEST PACKETS
IN FROM NETWORK

MUX PROCESS

i

SIX PACKET SERVICER PROCESS

BACKGROUND
DISK
WRITE

DISK
PROCESS

SYSTEM
MONITORING
PROCESS

TIMER
PROCESS

PROCESS

DISK
HANDLER

.

SPOOLING PROCESS

FIVE PRINTER

.2

INTERRUPT \

TIMER
INTERRUPT
HANDLER

CONSOLE
INPUT

PROCESS CONSOLE

COMMAND
PROCESS

CONSOLE
OUTPUT
PROCESS

,(f('—\

PRINTER
INTERRUPT
HANDLER

IDLE
PROCESS

CONSOLE
INTERRUPT
HANDLER

Figure 2: Novell's own multiprocess operating system in NetWare/OS.
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blocks that have been modified and
are sitting in the cache. Print spool-
ing is a background task that can sup-
port as many as three printers at the
server (PC XT). NetWare/OS also has
a console-handling process that sup-
ports a wide variety of commands
that you can enter from the console
at the server itself. All these processes
interact to form the NetWare/OS file
(and print) server.

Because NetWare/OS is a true file
server, a file can be automatically
locked while it's open so that the
server won't let somebody else open
the same file. Another interesting
feature is a broadcast command that
can be entered at the console or
user’s personal computer. This lets a
user send a one-line message to the
other active stations on the network;
it will appear on the twenty-fifth line
of the personal computer’s display.

CONCLUSIONS

It's unfortunate that all of the IBM PC
LANs are incompatible with each
other and that many use highly pro-
prietary software. Eventually, there is
going to be a shakeout, and survival
for some vendors may mean revamp-
ing their product lines or building
gateways to the more “accepted” per-
sonal computer LANSs. It's also unfor-
tunate that so many vendors have a
lot of hype in their advertising and
marketing. And users may find that,
in the long run. inexpensive systems
actually cost more in terms of lost
productivity due to poor response
times when several personal com-
puters are involved.

There are still several missing pieces
to IBM PC local networks (which can
be found in mainframe systems). such
as system accounting functions, per-
formance monitoring, and manage-
ment tools. And standards are lack-
ing at all levels, although more and
more vendors are implementing de
facto standards.

I'd like to conclude with six cautions.
First, be leery of vendors perfor-
mance claims. Raw data rates of the
network can be deceiving if the sys-
tem has poor hardware and complex

(continued)



COMPUTERS

PC w/64K, 1 Drive & Controller . . . . . . . §1499
256K, 20rives. . .. ............ $1795
256K, 2 Orives, color graphics, printer

adapter & PGS HX-12 monitor . . . . . . §2549
256K, 1 Drive & 10 MB Hard Disk . . . . . . $2899
COLUMBIA
MPC 4210/ PROFESSIONAL . . . . ... .. Scall
VP 2220 (Portable w/256K) . . . . ... ... Scall
COMPUPRO 10 (40MB. 7 users) . . . . . . . Scall

CORONA PC-22(256K, 2 Drives) . . . . . . . SCall
Portable PC-22 (256K,MS-00S20) . . . . . Scall
FUJITSU MICRO 165 (B0B6/ZB0A) . . . . . $1995

PC-B8B01A (ZB0A, 64K, 2 Drives, 12" Monitor,
WordStar, MailMerge, Multiplan, NBASIC).  $1149

APC-IIl With NEC Printer & Software . . . . . Scall
SANYO
MBC 550-2 (8088, 128K, 1 0SO0 Drive (320K),
WordStar, CalcStar, EasyWriter) . . . . . SCall
MBC 555-2 (550-2 Plus 1Add. Drive,
Mailmerge, Spellstar & Infostar) . . . . . . Scall

SEEDUA Chameleon/Plus (8088/280) . . . . SCall
SWP Micro Computer Praoducts
Co-Power-88 Board (8088 w/ 256K, 1 MB)

For KAYPRO 2, 4,10 & MORROW . . . . . . Scall
*%| ptus Patch Now Available * *

TELEVIDED

1605 (8088, 128K, 2 Drives, 00S 20) . . . . . SCall

TPC4I (Portable Version of Above) . . . . . . SCall

WANG Systems & Accessories . . . . .. . . SCall

ZENITH Z-150-52 (8088, 2 Dr., 320K RAM) . $1929
Z-160-52(8088, 20r.,320KRAM, portable) . $2079
ZW-150-152 (1Drive, 10 MB Hard Disk) . . . $3090

FOR IBM-PC & COMPAQ

AST RESEARCH INC.

MEGAPLUS Il (64K, Ser&CIk) . . . . .. .. §219

SIX PACK PLUS (64K, Ser/Par, Clk) . . . . . . $§259

COMBO0 PLUS (64K, Ser/Par,CI) . . . .. .. §279

1/0 PLUS Il (Serial Port, Clock/Cal) . . . . . . $129

**DPTIONS **

64Kinstalled. . . . ... ... ... ... . §45

Serial/Parallel/Game Port. . . . . ... ... $45

MONO GRAPHPLUSCard. . . . . ... ... §399

QUADRAM

EXPANDED OUAOBOARO (S, P, Clock, Game)

64K . ... ... $259 384K ... . ... §429

QUAD 512+ (Serial Port, Maximum 512K)
K. §229 256K . . .. ... §349

OUAOCOLOR I(VideoBoard) . . .. ... .. $199

HERCULES Graphics Board (720x384) . . . .
Color Card (RGB, Composite, Parallef) . . . .
INTEL 8087 Math Co-Processor . . . . ...
KEYTRDNIC Deluxe 1BM Keyboard (5151). . . $199
| MA SYSTEMS PC Peacock (RGB & Composite, 4

21

ParaielPort) . . . . .. ..........
MICROLOG Baby Blue Il (Z80B, 64K, Parallel &
Serial Ports, Clock/Calendar). . . . .. .. §529
ORCHIDPCTurbo . . . . ........... Scall
PANASONIC JA 551-2 (0SOD Thinline Drive) . $149
PARADISE SYSTEMS Muiti-Display Card . . . $299
Modular GraphicsCard . . . .. ....... $285
Module A/B. . . . ... .. ... ... .. Scall
PLANTRONICS ColorPlus . . . . .. .. ... $419
STB SYSTEMS Graphix Plust}. . . . . .. .. $269
RioPlustl. . . . ... .. ... ...... Scail
TANDON TM 100-2 (0S0O Disk Drive) . . . . $179
TEAC F0-55B (0S0O Thinline Drive) . . . . . $159
TECMAR Graphics Master (640x400 RGB) . . $489
The Captain(w/OK) . . ... ....... $239
st Mate (w/0K). . . . ......... . §219
TSENG LABS UltraPak . . ... . ... . .. 5489

APPLE MACINTOSH HARD DISKS NOW AVAILABLE!
CORVUS, DAVONG & TECMAR.  CALL FOR PRICES!

AMPEX 20 MB W/25 MB Tape Back-Up . . . $Call
EVEREX 10 MB Internal for IBM

CORVUS

Omnidrive (WMB) . . . .. . . ... ... $2079
Transporter . . . $399 TheBank. ... $1779
DATAMAC Trustor 10. . . . ... . .. $1129
DAVDNG

Universal External: 10/21 MB . . . . §1875/$2595
IOMEGA Bernoulli Box

Dual 10 MB Remov. Cartridge Drives . . . . . SCall
PEGASUS-GREAT LAKES

10 MB Infernal ForIBM . . . .. ... .. .. $959
23 MB External (w/ Controller) . . . . . .. $1679
0CS 10/20 MB (w/5 MB Back-Up) . . . . . . SCalt
SYSGEN

10/20 MB w/Tape Back-Up . . . . . $§2295/52849
Image/Dic-File. . . .. ........ §799/51199
TALLGRASS

12 MB External w/20 MB Tape Back-Up . . $2399
20 MB External w/20 MB Tape Back-Up . . $2499
TECMAR

Remov. Cartridge Winchester in PC (5 MB)  $1569
10 MB w/ 5 MB Cartridge in Chassis . . . . $3119

XCOMP 16 MB External (For IBM, Apple,
Kaypro & Morrow Designs). . . . . ...

DOT MATRIX PRINTERS

BROTHER/DYNAX DM-40. . . . . . ... ..
C-ITOH Prowriter | 8510 AP
DATA PRODUCTS 8000 Paper Tiger Se

ries . .

EPSON JX-80: Color Printer. . . . ... ...

L0-1500 . . . . §$1109 RX-100... ... §419
RX-80 . ... .. $239 RX-80F/T . ... $309
FX-80 ...... $439 FX-100 ... ... $639
MANNESMANN TALLY

MT16OL . . . .. §599 MrT180L .. ... $789
Spirit-80. . . . . $269 MT1602 ... .. Scall
MPI Sprinter. . . . ... ... ... Scall
NEC

P2 Pinwriter (180 CPS, 10” Carriage) . . . . . §649
P3 Pinwriter (180 CPS, 15” Carriage) . . . . . $869
OKIDATA

MLO2 .. SCall MLO3 . ... .. Scall
ML B4(P) . ... SCall Pacemark. . ... Scall
PANASONIC KX-P1090/1091. . . . . .. $269/$309

SMITH CORONA 0-200 (120 CPS, NLO 17x16) . $459
STAR MICRONICS

Gemini 10X. . . . $249 Gemini15X . . . . §359
Oeltat0 . . . . . $345 Radix10 . .. .. §525
TEXAS INSTRUMENTS

850R0. . . . .. $489 B55R0. ... .. $759
TOSHIBA

P1340 . . . ... §719 P1351 ... .. $1289

ABATI LQ-20 (18 CPS, 15” Carriage) . . . . . $379
AMDEK 5040 (40CPS) . . .. ... .... $1299
BRDTHER/DYNAX
HR-15 (13 CPS, Diablo Compat). . . . . . .. $369
HR-25/HR-35 . . .. ... ....... $619/5869
CORONA Laser Printer

(betterthan HP laser printer) . . .. . . $2699
DIABLO
620API . . . .. $809 630 ECS/IBM. . §$1979
JUKI 6100 (17 CPS, Diablo Compat.) . . . . . SCall
NEC
2030. . ... .. $659 3510 . ... .. $1269
3550. . . ... $1429 8850 . . .. .. §1879
OLYMPIA CompactRO/2 . . . . . . .. $385/8429
QUADRAM Ouadjet (Ink Jet Printer) . . . . . $759
OUME Sprint 1140/11585 . . . . . . $1299/51479

SILVER-REED EXP 500 (paraltel or serial) . . $369
EXP 550 (p or s, 15" carriane) 5449
STAR MICRONICS Power Type (18 CPS) . . . $339

TRANSTAR T120/T130 . . . . . ... .. $409/$569

T

AMDEK 0XY-100/Amplotil . . . . . .. $599/$879
ENTER COMPUTERS

Sweet-P. . . .. SCall Six Shooter. . . . $859
HOUSTON INSTRUMENTS

OMP-40-2. . .. §749 DMP-29 . ... §$1799
OMP-41/42 . . $2349 OMP-51/52. . . $3529
0T-11 Digitizer(1-ButtonCursor) . . . /. .. 5679
0T-114 Digitizer (4-Button Cursor). . . . . . . §739
PANASONICVP-6B01A . . . ... ..... $1449
ROLAND DXY-101/0XY-800. . . . . . . $529/$699

AMDEK

Video 300/300A/310A . . .. ... $135/145/159
Color 300 . . .. $259 Color 500. . . . . $389
Color 600 . . . . $453 Color 700. . . . . §529
MONITECH 12" Green/Amber. . . . . . . .. 589
PRINCETON GRAPHICS HX-12 . . . . . . .. $469
SR-12 (690x480). . . . . . .. ........ $609
Max-12 (12" Amber, TTL) . . .. ... .. .. $179
OUADRAM Ouadchrome. . . . ... .. ... $489
Ovadchromell. . .. ............. §459
ROLAND

MB-121G . ... §135 MB-122G. .. .. §155
CB-141. . - . & .. $269 cC-141. ... .. $559
SAKATA

SG-1000 . . . . .. §99 SC-100 . . . $269

$109 KG-12N/UY. ... $119
210 (380x262). . $259 420 (640x262) . . $439

ZENITH

ZVMA123A . . ... $99 ZVM-122A . . .. $105
ZVMA35/ZVM-136 . . . ... Scall
ESPRIT
Espritl. ... .. SCall Espritl. . . ... $499
Esprithll . . . .. SCall ESP-6310. . . . . $579
OUME102/102A. . . . ... ... ... $429/8439
103/108 (Green) . . . . ... ...... $849/$519
TELEVIDEQ 914/924. . . . . . ... .. $519/5675
9507970 . ..o v wie s & e w e e SCall
PersonalTerminal . . . . ........... $419
w/ 300 Baud Modem. . . .. ....... §528

VISUAL 50/55/60. . . ... ... $559/$689/Call

020300 ... s 505 5 % st 8 2 s 8 8 $839/5769
WYSE
WY=80. v v §519 WY-75
WY-100. . . . .. $659 WY-300
ZENITH
230 s v s s $649 Z-49 ... ....
. $§329 ZTX-n

BLUE LYNX 3278

DCA Irma/lrmaline. . . . . ... ....... SCall
IDEAcomm3278 . . . ... ......... Scall
ANCHOR

MarkVl . .. .. S179 Mark Xl . .. .. $§259
HAYES

Smartmodem 300/1200 . . . . ... .. $199/§479
Smartmodem 12008 (BM) . . .. ... ... $399
NOVATION

Smart Cat Plus 300/1200 w/Mite . . . . . . . $329
PRENTICE POPCOM C100/X100. . . . . $359/5§379
PROMETHEUS Promodem 1200 . . . . . . . . $369
OUADRAM Ouadmodem. . . . . .. ..... SCall
TRANSENO PC Modem Card 1200. . . . . . . $419
VEN-TEL1200Plus . . ... ......... Scall

ASHTON-TATE dBase flI/Framework . . . . . SCall
HAYES Please . . . ... ........... $239
LIVING VIDEOTEXT ThinkTank. . . . . ... . $135
LOTUS 1-2-3/Symphony. . . . ... .. $329/5Call
MDBS Knowledge Manager. . . . . ... .. $349
MICROPRO WordStar Pro Pack (IBM) . . . . SCall
MICRORIM R:Base 4000 . . . ... ... .. $309
MICROSOFT Multiplan . . . ... ...... $129
SAMNAWord Il .. .. .. ... ..., . Scall
SATELLITE SOFTWARE WordPerfect . . . . . §259
SOFTWARE PUBLISHING PFS:Write . . . . . $105
SOFTWORD SYSTEMS Multimate. . . . . . . §319
WARNER SOFTWARE Desk Organizer. . . . . $205

APPLE Macintosh/lle SYSTEMS. . . . . . . Scall
ALSCP/MCard . . ... ........... §279
Smarterm |1 (80 Column Card) . . . . . . . $129

DIGITAL RESEARCH CP/M Gold Card w/64K . $339

FOURTH DIMENSION 16K RAM Card . . . . . §55
80 Column Card w/ 64K (lle Only) . . . . . $129
HAYES ‘
Micromodem lle w/SmartCom| . . . . . . $239
Smartmodem 300/1200. . . . . . . . $199/5479
INTERACT. STRU. PKASO Universal. . . . . . $125
MICROSOFT Premium Softcard (lle) . . . . . Scall
Softcard (Appte/Franklin) . .. ...... 229
MICROTEK Oumpling-GX . . . .. ... ... $69
NOVATION
J-Cat (Auto Orig/Answer, 300 Baud). . . . $99
Apple Cat 1l (300 Baud) . . ........ $209
212 Apple Cat |1 (1200 Baud) . . . . . . . . $399
103/212 Smart Cat (1200 Baud) . . . . . . $389
ORANGE MICRO Grappler+ . ... ..... $109
Buffered Grappler+ (16K) . . . ... ... $169
PCPI Applicard 6MHZ. . . . . ... ..... §249
RANAElite /W1 . . . . ... ... ... ... SCall
TRANSEND ASID . . . ... ......... $125
Modemcard w/Source . . . .. ... ... $239

MISCELLANEOUS .

RAM CHIPS
64K SET . . . ... $39 256K SET . . . .§315
DOUBLE-SIDED DISKETTES
M. $30 Oysan. ...... $32
Maxell . . ... .. $32 Verbatim . . . . . $31
PRINT BUFFERS
OUADBRAM Microfazer

Parallel/Parallel

16K . . §139 64K. .. 5185 128K. . $239

Serial/Serial, Serial/Parl, Parl/Serial

BK. .. §145 16K. .. $155 64K .. $209
INTERACTIVE STRUCT. ShuffleBuffer 32K. . . $219
PRACTICAL PERIPHERALS Microbuffer 32K. . $209
SURGE PROTECTORS

CURTIS Diamond/Ruby . . . . ... .. $§37/567

NETWORK Wire Tree/Wire Tree Plus. . $59/$75

ULTIMASF-600. . . ............ $39
EMERGENCY POWER SYSTEMS

TrippLite BC200-10 (battery incl) . . . . . . $270

TrippLite BC425-FC (425 Watts) . . . . . . §429

SOLA ELECTRIC Mini UPS . . . . .. ... Scall
FOR COMMODORE-64

CARDCOCard?+G. .. .......... $49

ORANGE MICRO Grappler CO. . . . . . .. $102

ORDERS ONLY

800-843-4302

150 Broadway, Sulte 2212, N.Y., NY 10038

NO CHARGE FOR CREDIT CARDS.

Money Order, Cashier's Ck, Personal Ck (2 Weeks To Clear)
APO Orders Add 6%. Add 3% For Net Terms.

All Returned Non-Defective Merchandise Are Subject To
20% Restocking Charge

Genfech Reserves the Right to Change Advertised Prices.

Circle 165 on inquiry card.



The Quick Silver Fox
Jumps Over The Big Blue Dog.

We really hate to pick on the
big guys but compared to the
Silver Fox your basic IBM-PC™
is an overpriced dog.

256k RAM

Why? Well, for starters, your
basicSilver Fox comes with 2566k
of RAM which acts like a disk
drive so that more of your soft-
ware is accessed at the speed of
light rather than the speed of a
mechanical drive head.

1.6 Megabytes

Youalsohavemorethantwice
as much software to access be-
cause the Silver Fox comes with
dual 800k disk drives for a total
of 1.6 Megabytes. Yet the Silver
Fox can read and write to all
popular PC formats.

13 Free Programs
MS-DOS -
HAGEN-DOS
M-DISK
WordStar™
EasyWriter
DataStar
ReportStar
FILEBASE
CalcStar
Color Graphics Basic
MailMerge
SpellStar
25 Games, graphics
and utilities

The best free software bundle

inthe business, and the Fox will

run some programs written for
the IBM-PC like dBase II and

Multiplan, and programe written

for Sanyo’s new MBC-550series.

Reliability

Because the Silver Fox is
born on a totally automated
production line in Japan it is
inherently more reliable than

ok kb
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systems built by hand. The Fox
is burned and tested for 14 days
inJapan, andfurthertested after
final assembly here in the good
old U.S.of A.

One Year Warranty

The Silver Fox is built better
so we can back it with a limited,
one-year warranty, four times
longer than IBM. We’re Scotts-
dale Systems and since 1980
we’ve shipped over $10,000,000
of microcomputer equipment
directly to microcomputer users.

Because wedealdirectly with
users, we think we have a better
idea of what you want. So the
Silver Fox includes graphics
with twice IBM’s resolution, a
printer port, a keyboard with a
big return key, and a 12", high-
resolution monitor as standard
equipment.

Of course, you could spend
$4729 at Computerland for an
IBM-PC that will perform almost
as well as a Silver Fox. But why
bother when you can call

1-800-FOR-A-FOX

and get your

$1398

to perform like $4729?

For additionalinformation call 1-B00-367-2369, orin AZ,

AK, or Hl call(602)941-5856. Or write Silver Fox Computers,

617N.S dale Road #B, S dale, AZ 85257.
IBM-PC price is based on a phone quote from the

Mesa. Az Computerland on July 30, 1984. Priceincluded
256k RAM, dual 360K drives (BOOK's weren't available),
software, and a graphics monitor.

Trademarks: Silver Fox and Hagen-DOS. Sconsdale
Systems Ltd. IBM-PC, Internati | Business N

IBM PC LANs

software to support it.

Second. beware of the “low” cost:
$500 to S800 per connection may not
be the dominant cost when you con-
sider that every networking system
will have at least one shared hard
disk. which is typically a $6000 PC XT.
And recall that installation of the
cable typically costs far more than the
cable itself.

Third, watch out for software integri-
ty. Some networks introduced a year
or so ago still have bugs. Also, the
more “distributed” types of systems
(sharing any personal computer's
resources anywhere on the network)
tend to be shaky because of the com-
plexity of the multitasking networking
software. And these systems typical-
ly require 64K to 128K more bytes of
RAM for every personal computer
than the "nondistributed” types.

Fourth, don't be surprised if your
favorite stand-alone software package
doesn't run on a local network. These
packages are designed for stand-
alone personal computers, are often
copy-protected, often make assump-
tions about the local environment,
and are clearly not designed for multi-
user environments. However, most
software that uses standard BIOS calls
works satisfactorily when used in a
network. provided that users aren't
manipulating the same files.

Fifth, watch out for conflicts be-
tween the network board and other
add-on boards. There are only a few
DMA and interrupt channels in the
IBM PC, and many third-party vendors
use them. So don't be surprised if you
have to remove your favorite hard-
ware board as well!

Finally, no system available today is
truly turnkey. For example, the ven-
dors don't tell you about the hidden
costs in a system such as personnel
costs. Somebody has to install that
network. People have to be trained.
Someone has to maintain and
manage the system. m

Corporation. Wordstar, Calcstar, Mailmerge, Spellstar,
and Infostar, Micropro International. MS-DOS, Multiplan,
Microsoft Corporation. Filebase, EWDP Software, Inc.
dBASE Ii, Ashton-Tate.

Ordering: Telemarketing only, Silver Fox price is for
cash, F.0.B. Scottsdale, price subject to change, product
subject to limited supply. Visa, Mastercard add 3%, AZ
residents add 6%. Returned merchandise subject to a
20% restocking fee. Personal/company checks take up to
3 weeks to clear. No C.0.D.’s or A.P.O.’s.

This article is based on the upcoming Ar-
chitecture Technology “Personal Computer
Local Networks Report,” which will be
available at the time of this printing.




Circuit-Board-Design
Without the Tedium

SMARTWORK™ lets the design
engineer create and revise
printed-circuit-board artwork
on the IBM Personal Computer.

Forget tape. Forget ruling.
Forget waiting for a technician,
draftsman, or the CAD depart-
ment to get to your project.
sMARTWORK™ software turns
your IBM Personal Computer
into a professional, high-quality
drafting tool. It gives you
complete control over your
circuit-board artwork — from
start to finish.

sMARTWORK™ trans-
forms your IBM PC into a CAD system
for printed-circuit-board artwork.
Display modes include both sin-
gle-layer biack and white and
dual-layer color.

What makes smARTWORK™
so smart is that it understands
electrical connections. Con-
ductor spacing is always cor-
rect, lines don't become too
narrow, and connecting lines
do not intersect other con-
ductors. sSmMARTWORK™ can
automatically find and draw
the shortest route between two
conductors. Or you can specify
the route.

SMARTWORK™ is the only low-
cost printed-circuit-board
artwork editor with all these
important advantages:

O Complete interactive control
over placement and routing

[J Quick correction and revision

O Production-quality 2X artwork
from pen-and-ink plotter

J Prototype-quality 2X artwork
from dot-matrix printer

U Easy to learn and operate,
yet capable of sophisticated
layouts

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

[J Multicolor or black-and-
white display

(0 32 user selectable color
combinations; coincident

points can be displayed
: in contfrasting
colors.

J Can use optional Micro-
-soft Mouse as pointing
device

Twice scale
hardcopy of your
artwork is produced using

the Epson dot-matrix printers or the
Houston Instrument DMP-41 pen-
and-ink plotter. Quick 1X check plot
is also available from Epson printers.

Dual-layer color display of a 2" by 4”
section of a 10" by 16" circuit board

The Smart Buy

At $895, sMARTWORK™ is an
exceptional value, particularly
when compared to conven-
tional engineering workstation
costs.

Call or write us for more
information on sMARTWORK™
We'll be glad to tell you how
sMARTWORK™ helps us design
our own circuit boards and
what it can do for your business.

Send a purchase order, or
maijor credit card number,
and smARTWORK™ can be
working for you next week.

System Requirements

(J IBM PC or XTwith 192K RAM, 2 disk
drives and DOS Version 2.0

(J1BM Color/Graphics Adapter with
RGB color or b&w monitor

0 Epson MX-80/MX-100 or FX-80/
FX-100 dot-matrix printer

[JHouston Instrument DMP-41
pen-and-ink plotter (optional)

(] Microsoft Mouse (optional)

A -

wnwaiq

“"smARTWORK" and “"Wintek” are trademarks
of Wintek Corporation.

WINTEK CORPORATION, 1804 South St., Lafayette, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UD)

Circle 387 on inquiry card.
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Incomplete yes. you have hundreds, even

But it’s not just because thousands of alternatives
we're always bringing at every step. In fact, an
out new stories in the Infocom interactive story
Infocom interactive fic- is roughly the length of
tion collection. Nor is it a short novel in content,
simply due to the fact but because you're
that with all the er.tmg InCUTTHROATS the plot  THE HITCHHIKER'S In SUSPECT;* our newest actlvely engaged in the
and re-ert]ng’ honlng involves a motley band of GUIDE TOTHE GALAXY™  mysterythriller, you're a p]Ot, your adventure
. hardbitten salts who get wind by Douglas Adams is the reporter who gets the scoop
and perfecting that we  ofsspureckladen iy moxt mnctoggngsory - ontiesocetyevetottre - Can last for weeks and
put mtO every one Of i’emotﬁ islan? where éou live. pﬁrs?]n of A}r)thurlDer;t you'll i\ldarylam:ltBluelPII(l)o(zgY at a| monthS,
. . n exchange for your divin, chortleasyourplanetis ancy costume ball. Great!
our stories, our work is &l teroftrioiapece  demolitedouihebwin  Ecooitedeprme  In other words, only
Seemlngly never done, survive them, the perils o% thrgatened %ya galaxy of ﬁndpthe.real killgr, your you can Complete the
. the deep, and escape with horrors. Your sides will next by-line could be in the
The real reason 1s. an gle t(lj'claamlill'e and your life. {)I:)siti‘{ely splift as you slelzarch obituaries. WorkS Of Infocom, InC.
. 00d luck: univi or...well, .

Infocom work of fiction you'l findout. Maybe. Because they're stories
cannever be complete untilyou  with surprising twists, unique that grow out of your imagination.
become a part of it. characters (many of whom Find out what it’s like to get

You see, as hard as we work at possess extraordinarily developed inside a story. Get one from
perfecting our stories, we always personalities), and original, logical, Infocom. Because with Infocom’s
leave out one essential element— often hilarious puzzles. Communi- interactive fiction, there’s room
the main character. And that’s  cation is carried onin the same  for you on every disk.

where you enter in. way as it is in a novel—in prose. <
~ Onceyou've got Infocom’s And interaction is easy—you type '"FO' om

nteractive ﬁCUOIl n ypur m Enghsh Sen.t ences._ Infocom, Inc., 55 Wheeler Street, Cambridge, MA 02138
computer, you experience But there is this key differ- For vour . \

o N B or your: Apple I, Atari, Commodore 64, CP/M8", DECmate,
something akin to waking up ence between our tales and DEC ainbow, DEC RTAL, IBMPC® and POy, KAYFROIL
g . ’ -| . 3 - , Osborne, Tandy 2000,
inside a novel. You find yourself ~ conventional novels: Infocom’s TI Professional, TI 99/4A, TRS-80 Modeis I and II.

oo . . N . . *U 1B C i C , S-DOS 2.
at the center of an exciting plot  interactive fictionis active, Ot~ version for vour Wangor Mindeet, - e D00 20

that continually challenges you passive. The course of events is S R s e trademarks of Infocom, Inc.
shaped by the actions you choose ~ ofPoughs Adams.
to take. And you enjoy enormous
freedom in your choice of actions —
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e Hayes Compatible ¢ More Features e Only $495

The best price/performance ratio of any 212A modem on
the market today for under $500! That puts ProModem
1200 on top of the stack. Compare the 26 features. You'll
see why. Only ProModem offers all 26. 15 are exclusive.

They’re important features. The Real Time Clock/Calen-.
dar for example. Used with Applications Programs, or
the OPTIONS PROCESSOR, gives you pre-set timed
operation of the modem. Also, time and duration records
of all calls. The convenient HELP command makes
ProModem easy to use. It promptly displays the In-
structions Menu whenever there’s a question about
what to do next. With Call Progress Detection, you can
“tell” ProModem to do things like automatically ‘‘Redial
When Busy.”

It’s the only modem that lets you expand into a full

telecommunications center with add-ons. The OPTIONS
PROCESSOR gives you Data Store and Time Base Con-
tinuity- with battery backup, Personal/Business Tele-
phone Directory, and Automatic Receipt/Transfer Buffer,
expandable to 64K. The OPTIONS PROCESSOR also
enables ProModem to operate unattended, with or
" without your computer. .

The optional 12-character ALPHANUMERIC DISPLAY in-

dicates modem operating status, system diagnostics,

message status, phone numbers, and real time clock
- data. . . to name just a few. :

Together, these standard and optional features give you
a sophisticated electronic mail and communications
capability unmatched by any other modem in this class.

. And, there’s more. See your local dealer for additional

information and a demonstration. He’ll show you why
ProModem 1200 is tops.

" ProModem1200from...

Prometheus Products, Inc., 45277 Fremont Blvd.,
Fremont CA 94538, (415) 490-2370

NOW AVAILABLE

¢ ProModem plug-in cards for

IBM PC and Applelll

* ProCom Software

-

Y/C; PROMETHEUS

PRODUCTS INCORPORATED

NOW

B 8¢ /)
: e —

212A Modem Comparison Chart*
STANDARD FEATURES
300/1200 Baud (212)
lnlelljgenp Microprocessor

Tone and Pulse Dialing

Hayes Command Compatible
(Works with Smartcom™)

Additional telephone jack
with exclusion switching

Analog loop back self test

Self Test at Power Up - -

Call Progress Detection (Busy, Dial
Tones, Trunk Busy, etc.)

Speaker and External Volume Control
Full Complement of Staius Lights

8 Switch Selectable power-up defaults
Adaplive Dialing

Auto Redial on Busy

Ergonomically designed easy to

read front display panel
Internal Stand-Alone Power Supply

- Built in Real Time Clock/Calendar

Help Command

300 baud connect while maintaining
1200 baud RS-232 link

EXPANDABLE OPTIONS
Automatic Receiver Buffer

Automatic Transmit Buffer

On-board Personal/Business Directory

* Buffer, Expandable to 64K

Auto Logon Macros

Auto message transmission to
groups of numbers

Records call duration

12-character Alphanumeric Display

AN RYAYAY
AYAYAYAY

\

~ ANCHOR1200 | X\ | X | X |\

N[ Y[Y] X\

US ROBOTICS PASSWORD | X\ | \ | \

HAYESsTACK | X | © | ©

VAV AV AV A AV AV AN AN AYAYRYRAYAYAYAYAYTA

NEAYRYAYRYAYAYAY

NOVATION SMARTCAT+ N[\

*Comparison made
by Prometheus on
the basis of the
best information
available to
Prometheus at
time of printing.




COM-M-UNITCATION:S

HIGH-SP

ED

[-UP MODEMS

Editor's note: “"Baud” and "bits per second”
are often used interchangeably and, as an im-
precise indicator of speed, you can probably
get away with using either term since it's such
a widespread practice. In actual fact, however,
baud is an indicator of symbols per second
on the telephone line where the symbols can
have more than two states. Bits per second
refers to the information rate between the ter-
minal and the modem. In this article, Mr.
Maxwell uses baud and bits per second in their
precise meanings.

MODEMS ENABLE transmission of
computer data over ordinary tele-
phone lines. Modems today cover a
vast range of speeds, but the most
common types are very slow. At least
70 percent of all modems are used on
the switched-telephone network. Two
types predominate among switched-
network units: AT&T (Bell) 103 com-
patibles for speeds up to 300 bps
(bits per second) and AT&T 212 or
Vadic 3400 types for speeds up to
1200 bps. Faster modems for the
switched network—at 2400, 4800, and
even 9600 bps—have been produced,
but they are not in general use
because they require unusual pro-
tocols or simply cost too much. For
leased or dedicated lines, modem

<+— C(ircle 315 on inquiry card.

BY KIM MAXWELL

The promise and peril

of faster data transmission

speeds have reached as high as
14,400 bps.

THE SPEED FACTOR

For certain applications, speeds
higher than 1200 bps are either de-
sirable or mandatory. | will discuss
some of these applications, examine
why it is difficult to make modems
faster, and then look into the tech-
nological future for some indication
of things to come. First, though, let's
develop some practical understanding
of speed. Because each character
sent from a computer requires 10 bits,
300 bps translates to 30 cps (charac-
ters per second), and 1200 bps trans-
lates to 120 cps. A fast typist snapping
out text at 100 words per minute pro-
duces data at approximately 10 cps,
or 100 bps. The average person can
read text traveling across a screen at
300 bps, and a speed reader might be
able to follow 1200 bps if he didn't
blink.

Standard modems, at 300 and 1200
Kim Maxwell, president and founder of Racal-
Vadic (1525 McCarthy Blvd.. Milpitas, CA
95035). developed the first full-duplex 1200-
bps modem. He received his bachelor’s degree
in philosophy from Stanford University.

bps. handle applications at keyboard
or reading speeds nicely. Calling a
bulletin board, reading electronic
mail, looking up a stock report, enter-
ing information into a database, or
doing a simple database inquiry re-
quires no more speed than is current-
ly available. But what happens when
you try to transfer files, fill a screen
from a remote computer. send long
documents, or create graphics? Time
becomes more critical. For compari-
son, let's develop the time required
at various speeds to send a full
screen, a full floppy disk. and Herman
Melville’s novel Moby Dick.

An 80-character by 25-line screen
displays 2000 characters, which is also
the approximate number of charac-
ters in a single page of double-spaced
text. A floppy disk.contains about
356,000 characters. and Moby Dick has
approximately 2.5 million characters.
Table | gives the time required to
send each unit at standard data rates
ranging from 300 to 9600 bps.

What does this arithmetic mean to
users? A salesperson on the road who
needed to download a disk’s worth of
applications programs and data from
the home office would spend more

(continued)
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HIGH-SPEED MODEMS

Seldom, if ever, is
data sent and received
simultaneously.

than two hours in communications
before she could start working with
the information if she used the stan-
dard 300-bps modem built into cur-
rent portables. However, if she used
a 9600-bps modem, she could ac-
complish the same job in less than 10
minutes.

Consider a programmer using his
personal computer at home as a ter-
minal for interactive programming on
his corporate computer, and the sys-
tem sends full screens rather than
single characters (very typical today,
given IBM's preference for full-screen
communications). At the common
speed of 1200 bps, he waits 17 sec-
onds per screen, which is intolerable
and virtually precludes home pro-
gramming. An economical 4800- or
9600-bps modem would make pro-
gramming at home possible for many
computer professionals. For situations
like this, increased speed means a
direct increase in productivity.

While sending character files and
screens creates problems for slow-
speed modems, transmitting graphics
over dial-up lines can be staggering.
In some full-color graphics systems,
each pixel requires 16 bits; a screen
of 150,000 pixels requires 2.4 million
bits. Painting a screen under these cir-
cumstances takes 33 minutes at 1200
bps and 4 minutes at 9600 bps. Of
course, simpler systems, such as black
and white with one or two levels of
gray, go much faster. But even at 2 bits
per pixel. a 1200-bps modem paints
a screen in 4 minutes, while a
9600-bps modem gets it done in 30
seconds.

So why aren't faster modems used?
Cost, technology, and compatibility.
Table 2 lists the prevailing standard
and the 1984 costrange for switched-
network (full-duplex, explained later)
modems from 300 to 9600 bps.

‘CURRENT STANDARDS

Compatibility only concerns signals
on the telephone line, but it is vital to
assure intercommunication between
modems made by different com-
panies. Bell established de facto stan-
dards at 300 and 1200 bps, and these
modem types are widely supported

Table 1: The transmission times for various documents at different baud rates.

Speed (bps) Screen Floppy Disk Moby Dick
300 66 sec 3.2 hr 23 hr
1200 17 sec 48 min 5.75 hr
2400 8.3 sec 24 min 29 hr
4800 42 sec 12 min 1.4 hr
9600 2.1 sec 6 min 43 min

Table 2: Approximate cost of different speed full-duplex modems.

Speed (bps) Standard Cost Range
300 AT&T 103  $60-3350
1200 AT&T 212 $450-$700
2400 V.22 bis $800-$1400
4800 none $2500
9600 V.32 n/a
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by data networks such as ‘Tymnet and
‘Felenet. The standard at 2400 bps was
established by an international stan-
dards group called CCITT (Consulta-
tive Committee on International Tele-
phone and Telegraph). which is an
agency of the United Nations. Bell
(now ATETIS |Information Systems])
helped write V.22 bis (bisynchronous)
and V.32 and has announced its
2400-bps modem in compliance with
the CCITT recommendation. However,
no major network offers dial-in service
at 2400 bps on a widespread basis
yet. Only one company markets a
product in this country at 4800 bps,
and it conforms to no international or
accepted national standard. Although
no commercial V.32 modems are cur-
rently available, you can expect to see
some in 1985. They will cost several
thousand dollars each, and you will
need two of them.

For several years surveys of
modems available have included
4800- and 9600-bps modems from
many reputable manufacturers. Why
can't they be used on the switched
network, instead of waiting for V.32 or
something else to be invented? Two
terms supply the answer: “two-wire”
and “full-duplex.” While the bulk of
switched networks comprises carrier
systems that use separate paths to
send and receive signals, the end con-
nection to a modem or telephone
uses a single two-wire line that carries
signals in both directions. Higher-
speed modems listed in recent sur-
veys were designed for leased lines,
which usually bring two two-wire lines,
or a so-called “four-wire” line, to the
modem, creating separate signal
paths for sending and receiving data.

Full-duplex means having the capa-
bility of sending and receiving data in
both directions simultaneously. (Note
that a two-wire line is inherently full-
duplex. You can talk and listen at the
same time; the brain separates the
mouth from the ear.) For historical
reasons, modems used on the
switched-telephone network must be
full-duplex if they are expected to
operate iN a general-purpose environ-
ment. That fact is both sad and ironic.

(continued)



We decided not to burden this ad with the
usual ostentatious, self-indulgent software
hype, not to dwell on the fact we've contained
four accounting modules on a single diskette
for total integration of the most powerful
accounting package available for small
business, nor to stress the sophistication,
creativity, clarity and conciseness of the
program’s remarkably proficient reporting
capabilities, nor to mention the tutorial, the
queuing files, or even the fact we've put an
incredible $395 retail price on it. No, as our
professional peers, we realized you'd prefera
more subtle marketing approach.

Nice Box.

The Shoebox Accountant:™ A complete accounting system for small business. 2160 East Brown Road, Mesa, Arizona 85203. 1-800-292-2962. CYMA®
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HIGH-SPEED MODEMS

Echo cancellation
rescues the received
signal from the
transmit signal.

Seldom, if ever, is data sent and
received simultaneously; typically,
communication is half-duplex—
sending, then receiving, then sending,
and so on. And given appropriate
protocols and buffer management,
half-duplex modems would work fine
on the switched-telephone network.

FULL-DUPLEX TRANSMISSION
But terminals were initially connected
to computers directly, with separate
paths to send and receive data. Com-
munications interfaces and software
therefore assumed a full-duplex con-
nection. The first switched-network
modem, introduced by Bell in the
early sixties, provided full-duplex
operation by dividing the telephone
line into two subchannels, sending in
one channel and receiving in the
other. Communications interfaces and
software did not have to change in
order to be used with Bell's first
modem. The cost of converting all the
networks, computers, and terminals
now installed to half-duplex would be
prohibitive,

So switched-network modems (gen-
erally) must provide full-duplex data
transmission over two-wire circuits
that have a frequency range (band-
width) from 300 to 3400 Hz. How?
First. the modem modulates a carrier;
that is, it changes the state of a car-
rier signal. in different ways for dif-

ferent modems. The modulated signal
requires a bandwidth (measured in
Hz), or range of frequencies, greater
than the rate of change (modulation)
of the carrier (the baud rate). A
300-baud modem needs at least 300
Hz, a 1200-baud modem needs at
least 1200 Hz, and a 9600-baud
modem needs at least 9600 Hz. But
the switched network only provides
3100 Hz of bandwidth. How can 9600
bits per second possibly squeeze
through? By recognizing that modula-
tion can be far more complex than
simply switching between two fre-
quencies to send Is and 0s. For ex-
ample, you can switch among 4
phases, or 8 phases, or even 16
phases of a carrier. If you use 16
phases (or states defined some other
way). you can organize input datainto
groups of 4 bits and assign | phase
to each group. Now the carrier can
change state at 2400 baud while the
incoming data can be going 9600 bps,
and it fits.

Fitting, of course, is not quite
enough, since the demand for full-
duplex means that two modulated
carrier signals must fit, going in op-
posite directions. Modems up to 2400
bps create full-duplex communica-
tions the way Bell did originally, by
dividing the line into two separate
channels. The cost, though. is speed.
To squeeze two 1200-bps channels
into one line, Bell (and Vadic before
it) used a four-phase modulation sys-
tem that requires 600 baud. V.22 bis
modems also use 600-baud channels
for 2400 bps. The 4800-bps modem
mentioned above actually sends data
in a band that overlaps the receive
band; interfering signals are sup-

Table 3: Baud rate and number of carrier states for common modem bit rates.
*V.32 modulation includes redundancy for error correction.

Bit Rate (bps) Baud Rate Carrier States
300 300 2
1200 600 4
2400 600 16
4800 1200 16
9600 2400 32*
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pressed by a technique known as
echo cancellation. Modems compati-
ble with V.32 send and receive 9600
bps (at 2400 baud) in the same band,
at the same time. Again, echo cancel-
lation rescues the received signal
from the interfering transmit signal.

Table 3 gives the baud rate and car-
rier states for the standard modems
available today or expected soon. As
bit rates increase. so does complexi-
ty, in geometric proportion. More car-
rier states dictate more sophisticated
demodulators. At 2400 bps and
above, the modem requires an adap-
tive equalizer to counteract effects of
poor-quality telephone lines. Echo
cancellation at 4800 and 9600 bps
nearly doubles the signal processing
requirements. A V.32 needs to per-
form 2.4 million multiplications per
second; an IBM PC can produce
about 100,000 per second.

But as indicated by prices of com-
puters and memory, increasing com-
plexity has not deterred progress. Af-
fordable prices follow in due time. Un-
til two years ago, no one manufac-
tured a single-chip AT&T 103 modem,
the simplest variety in general use.
Now several semiconductor com-
panies offer them. By the end of 1984,
at least one single-chip 1200-bps
modem that is both ATET 212- and
Vadic 3400-compatible will be avail-
able in small quantities, along with
several implementations using two or
more chips. Some of the multichip
versions include the ATET 103 and
dialing circuits. Several more single-
chip versions should surface during
1985 and 1986 from semiconductor
companies and modem manufac-
turers.

In 1985 modem manufacturers like
RacalVadic will visit upon the world
two- or three-chip versions of V.22 bis
for 2400-bps operation, using a com-
mercial or custom signal processor
and custom VLS| (very-large-scale in-
tegration). We will also unleash V.32,
but probably not inexpensive enough
for the casual personal computer
user. They will cost more than the per-
sonal computer itself, but the invest-
ment will be worth it for many profes-
sionals. m



Gifford’s
Multiuser Concurrent DOS.
The net that works!
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'DAIAEASE

“ was very impressed
with its overall performance
and capabilities. .. excellent interactive
and data quality assurance capabilities
... relatively easy to master...”
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DATAEASE is the most complete information
management system available. While literally hun-
dreds of systems claim to offer simple solutions to
complex business information needs, rave reviews
from our dlients, application developers and the
media confimn DATAEASE as the only product
which delivers on this promise.

*"DATAEASE received the highest ‘Overall Eval-
uation’ rating of the five fully relational programs
tested by Software Digest in its report on 20 IBMPC
database and file management programs appearing
in the March 1984 issue of The Ratings Newsletter.”

The Ratings Newsletter
Software Digest, 1984

Well over 10,000 business clients world-
wide — large and small — say DATAEASE’s
_power and ease-of-use greatly increases pro-

Bill Jacobson
BYTE, October 1984

ductivity. In fact in September of 1984, MIS,
Inc. (a leading supplier of software to corpo-
rate America) sold more DATAEASE programs
than any other database management sys-
tems — ahead of dBASEII®, Symphony™,
Framework™ and Rbase™ 4000!

"DATAEASE is a true winner — on technical
merit alone, DATAEASE would put dBASEII out of
business.”

Business Computer Systems
April 1984

DATAEASE is the ideal combination of
power and ease-of-use. With or without pro-
aramming skills, you can harness the full
power of your micro to create forms and cus-
tom menus; sort, group and calculate statisti-
cal information; update and link files; access




BYTE Review Comparison Chart B ATNEASE —_— R

Menu driven Yes No

Built-in programming language No - Mo

Command/Batch file processing Yes

Custom screen generator Yes

Password protection Yes

Prevents duplicate entries Yes

Data field masking Yes

Lookup file capabillities Yes

Maximum capacities

Flies open concurrently No limit

Data-entry forms per file No limit

Records per file 65,535

Flelds perrecord 293

Characters perrecord 8000

Characters per field 295

Active index keys 2355

Quick report generator Yes

Complex report writer Yes

Color capabilities Yes No (2)

UsesIBM PC function keys Yes No No

Program file disk space needed 590K (3) 270K 96K

Random-access memory required 192K 128K 128K

List price $595 $650 $495

Available formats Most 16-blit Most Most

Format tested PC-DOS PC-DOS PC-DOS

Version tested 2.10 2.11 2.40

NOTES: (1) Requires programming. (2) Very limited capabilities, requires programming. (3) Program files may be located on more than
one disk.

s

forms to generate standard or custom i
reports; interchange data with mainframes DATAEASE e
and popular programs . . . and much more. Demonstration Diskette

“It’s the best thing since peanut butter!” Checkone: (J1BMPC [J WANG [IDEC (I T
”icho'as D- Lentner’ Purchasing Agent D Check attached for $10. Send information

; : package with demonstration.
State University of New York [ Send information only,

Finding DATAEASE. Demonstrating and Name:
supporting database management systems is Title: Phone:
a difficult task. That's why we’ve made g?rr:e'f”y:
DATAEASE only available through highly com- City: State: 2ip:
petent retailers such as participating Compu- Software Solutions, Inc., 305 Bic Drive
terLand stores. Contact us directly regarding Milford, CT 06460 « 203-877-9268 * Telex: 703972
our Dealer or Corporate Programs. Or for infor- For information call:
mation on The SOFTEASE™ Family of Products 800-243-5123
(DATAEASE™, WORDEASE™, GRAPHEASE™ Canada
and DOSEASETM) Logiquest, Inc., Montreal; 514-397-9631

Scandanavia South Africa
West Soft A/5, Alesund, Norway; (47) 71-41141  Dataflex. Cralghill; 11724-6353

Circle 346 on inquiry card. United Kingdom West Germany
Sapphire Systems, Essex; 01-544-0582 Markt & Technik, Munich; 089-4613-0

© 1984 Software Solutions, Inc.




Free Storage!

R

:
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A radical Y9=3 offerin extra length

High Density Data Cartridges.

B=E1® now offers you the perfect formula
for data storage with our new nine pack
configuration. And to make this an abso-
lute value; with the purchase of each
nine cartridges we'll include a durable
and practical storage container. First,
you'll have the finest high

density cartridge that

high density storage capacity at 6400
and 10,000 ftpi. And finally, our three
separate shrink wrap packages will allow
you to maximize your department inven-
tory and Frovide tiexibility when working
with small quantities. This is. of course, a
limited offer, so call your
nearest listed DEI distribu-
tor today. When it comes

money can buy. Second,
our extra length b fifty5’
cartridges have 23% morse

®un- RO

to %" technology... P12
has the answers!

10150 Sorrento Valley Road m San Diego, CA 92121-1699

and DEl are registered trademarks of Data Electronics, Inc.

Authorized DEI Resale Locations:

EASTERN REGION: Acknowledge, Inc., MA (617) 620-8843 B COMARK, IL (312) 941-2676 ® Crown
Computer Products, NY (518) 438-0600 ® EDP Supply, NH (603) 893-6118 m Eastern Data Products, NJ
(201) 225-7300 ® Global Computer Supplies, NY (516) 485-1000 @ Manchester Equipment, NY
(516) 435-1199 m MISCO, NJ (201) 264-8200 B Nashua Plus, NH (603) 880-2323 m Paragram Sales, VA
(703) 356-0808 ®m Word Systems, Inc., VA (703) 620-0300

SOUTHWESTERN REGION: Bluebird Systems, CA (619) 438-2220 m Challenge Computer, CA
(415) 785-1300 ® Computer Media Products, CA (619) 565-7802 ® Computer Ribbons, CO (303) 295-0851
m Data Documents, CA (818) 965-3323 m Data Equipment Supplies, CA (213) 923-9361m
Emerald Systems, CA (619) 270-1994 m |.D.E.A., CA (408) 745-1911 ® International Memory Products, CA
(213) 450-0132 m Kalleen's inc., CA (415) 459-5382 m L. H. & Associates, CA (213) 543-5068

SOUTHERN REGION: American Computer Supply. TX (214) 243-3232 m Automated Computer Systems, FL
(305) 594-3819 m Business Data Products, Inc., TX (512) 453-5129 ® National Information
Products, Inc., TX (713) 956-2121 B Stannard Computer Systems, TX (214) 423-7553 ® Step Computer
Media, TX (512) 822-2376

NORTHWESTERN REGION: Indei-Davis, OK (918) 587-2151 B Spencer Systems, KS (913) 268-5244 m
Western Paper Company, WA (206) 251-5300
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COM-M-UNITCATIONS

WRITING
COMMUNICATIONS
IN BASIC

BY BARRY |. ARNOW

Easy terminal emulation and file transfer

ALTHOUGH THERE ARE a consider-
able number of off-the-shelf packages
to link microcomputers, as well as
many for linking microcomputers to
mainframe computers, even the most
user-friendly programs can be confus-
ing if you lack the appropriate com-
munications knowledge. Experienced
programmers on both the microcom-
puter and the mainframe sides often
lack fundamental information in data
communications. For this reason,
some of the buzzwords are defined
in the accompanying glossary.

The rather sophisticated configura-
tion in figure 1 illustrates the use of
several sets of terminals linked via ter-
minal controllers to a special front-
end computer that handles the com-
munications. These communications
links to the front-end processor can
be made through any number of
media. Though the future promises
such technological wonders as optical
fibers and laser data transmission,
most current links use ordinary tele-
phone lines. either dedicated or
regular switched (dial-up lines). Essen-
tially there are three possible
methods for modulating a signal over

a telephone line. Representing each
signal as a wave, you can either
change the frequency, modify the
amplitude, or perform a “phase shift.”
which is a sudden jump to another
point on the wave.

The most widely used technique for
modulation is the frequency shifting
of Bell 103 and compatible modems.
In this method, the originating station
uses frequencies of 1070 Hz and 2225
Hz for Os and Is, respectively, while
the answering station uses 2025 Hz
for the Os and 2225 Hz for the Is.

The BASIC programming | discuss
here is for asynchronous, as opposed
to synchronous, communications. Var-
iations in the asynchronous protocol,
such as 7- or 8-bit characters, parity
used, and the number of stop bits,
must be established for communica-
tions to take place. (The problems
Barry J. Arnow (31 Marshall Dr.. Edison,
NJ 08817) is a professor of computer science
and does consulting in microcomputer train-
ing and communications-software develop-
ment. He has a B.A. from Temple Univer-
sity, an M.S. from the University of Akron,
and a Ph.D. from Rutgers University.

associated with packaged software
generally occur in these variations.
The defaults might vary from package
to package. and the user might not
know how to supply the required
information.)

DUMB-TERMINAL EMULATION
Microcomputers can be used in com-
munications because they can
emulate terminals. Once this emula-
tion is established, you can easily ex-
tend programs to transfer files and
perform uploading and downloading
with mainframes.

The logic for terminal emulation is
depicted in the flowchart in figure 2.
The host or front-end computer ex-
pects to receive certain control char-
acters in addition to the data charac-
ters. The BASIC program in listing 1.
which runs on an IBM Personal Com-
puter (PC), illustrates a standard use
of such control characters. The ter-
minal sends the character. which is
stored with an ASCIl (American Stan-
dard Code for Information Inter-
change) code 19 in the variable
XOFFS$. to the host or front-end com-

(continued)
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: DISCOU;NT : WRITING IN BASIC

.1 - 800 - 354 - 2985

HOT LINE

GUARANTEED LOW PRICES

MON - SAT 8-5

SUPER SALE

OKI 92P - $369 STAR 10X - $235

HAYS 1200B-$399 LOTUS123-$295
TERMINAL

HAYS
1200 - $475 MICROMODEM - $225
U.S. ROBOTICS
PASSWORD - $310 IBM PC - $320

ALTOS
586-20 - $5895 586-40 - $7395
SANYO .
550-1 - $699  555-2 - $1049 4

C-ITOH

F10 - $899 8510 - $1175

TERMINAL  |—

DATASOUTH
DS180 - $1099 DS220 - $1459
DIABLO
620 - $725 630 - $1675
EPSON .
FX80 - $439 FX100 - $659 FRONT-
NEC . END
3510 - $1215 3550 - $1519 . [Rus——
OKIDATA
82 - $299 93 - $589
SILVER REED |
400 - $269 770- $839
TELEVIDEO e
TPC Il - $1729 1605 - $1699 1
HOST
MAINFRAME ‘
LOTUS
123 - $295 SYMPHONY - $439
MICROPRO TERMINAL  |—
Wordstar - $189  Wordstar Pro - $295 1
D Base Il - $279  Friday - $175
Multiplan - $139  Supercal 11l - $200
MBSI - $325 TCS - $75 y  Back-
BOARDS : PROCE SSOR
AST
Six Pac - $259 Combo + - $259
QUADRAM TERMINAL  |—

Quadlink - $449  Quadboard - $279

- TERMINALS

DATA-
TELEVIDEO BASE
914 - $515 925 - $699
WYSE

50 - $495 75 - $565

DISCOUNT COMPUTER

4655 N. ORACLE RD. #207 Figure 1: System configuration illustrating the use of more than one set of terminals
TUCSON, ARIZONA 85705 linked via terminal controllers to a front-end computer handling communications.

Prices Subject To Change.
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WRITING IN BASIC

puter when the receiving buffer con-
tains more than 225 characters. The
computer is expected to recognize
the XOFF$ and to stop transmitting
so that the terminal can catch up.
When the receiving buffer is empty,
the terminal tells the computer to
resume transmission by sending it an
XONS$ or an ASCIl code 17. The host
or front-end computer may in turn
send these and other control charac-
ters after every line of data, making
it necessary for the terminal to edit
incoming information.

At speeds of 1200 bps (bits per sec-
ond) or less. it is unlikely that the
receiving buffer will ever have more
than 225 characters. If it does, how-
ever, you can increase its 256-byte
default size when you activate
BASICA on the IBM PC. Needless to

say, a tightly coded and efficient pro-
gram is very important in terminal
emulation. It becomes even more
crucial when such programs are
enhanced to send and receive files
since the I/O (input/output) performed
slows the programs considerably.

FILE TRANSFERS

The terminal-emulation program in
listing 1 reads the data being sent to
the host or front-end computer from
the keyboard and displays the incom-
ing data on the screen. To send an
existing data file from a disk, you must
change the program statement that
reads the keyboard entry so it reads
the disk file instead. Similarly, to
receive a file from another computer,
the terminal program must write in-
coming data to a disk file as well as

to the screen. Essentially, all that
separates file-transfer programs from
terminal-emulation programs is
reading from or writing to a disk
rather than a keyboard or a screen.
However, some kind of coordination
is necessary between the sending and
the receiving programs. You may—in
fact, you should—include error-
checking and error-handling routines
as part of the protocol. but they are
omitted from the listings here for the
sake of simplicity.

The flowcharts in figure 3 and the
corresponding BASIC programs for
the IBM PC in listings 2 and 3 detail
the minimum ingredients for a file
transfer. The sending program waits
for a prompt from the receiving pro-
gram before transmitting a record.

(continued)

DUMB-TERMINAL EMULATION

o

GET
CHARACTER
FROM
KEYBOARD

IF CHARACTER
NOT NULL
THEN SEND TO
MODEM

READ
CHARACTERS

IN COMM
RECEIVE BUFFER

\

REPLACE
UNWANTED
CHARACTERS
WITH SPACES

l

DISPLAY
CHARACTERS

| |

SEND DATA FILE

-

READ
RECORD
TO SEND

GET ONE
CHARACTER
FROM RECEIVE
BUFFER

RECEIVE DATA FILE

P

SEND
PROMPT
TO MODEM

READ
RECORD IN
RECEIVE BUFFER

WRITE
RELOAD
ONTO DISK

|

SEND
RECORD
TO MODEM

e |

Figure 2: A flowchart of the logic for
terminal emulation. See code in listing 1.

Figure 3: Flowcharts detailing the logic for sending and receiving files, respectively. See

listings 2 and 3.
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WRITING IN BASIC

Listing [: The BASIC code needed to accomplish terminal emulation on an
IBM PC. See figure 2 for the flowchart.

10 ON ERROR GOTO 200

20 CLS

30 WAITING =0

40 XON$ =CHR$(17)

50 XOFF$=CHR$(19)

60 OPEN "com1:300,e,7"" AS #1

70 B$=INKEY$

80 IF BS< >"" THEN PRINT #1,BS;

90 IF EOF(1) THEN 70 : REM EOF(1) means receive buffer is empty
95 REM Check to see if receive buffer has more than 225 characters
100 IF LOC(1)>225 THEN WAITING =1: PRINT #1,XOFFS$;

110 AS = INPUTS(LOC(1).#1)

115 REM Check incoming data for unwanted characters

120 FOR | = 1 TO LEN(AY)

130 D = ASC(MID$(AS,1,1))

140 F (D = 17 OR D = 19 OR D = 127) THEN MID$(AS,I,1) = * "
150 NEXT |

160 PRINT AS;

170 IF.LOC(1)>0 THEN 70

180 IF WAITING THEN WAITING =0: PRINT #1 XONS;

190 GOTO 70

200 RESUME

The receiving program in turn sends
a prompt to the sending program
before it reads the incoming record
from the receiving buffer. The par-
ticular prompt character used by
these programs is a "?", although a
better choice would be a control char-
acter, such as XON$ (ASCII 17). Why?
In the unlikely possibility that a record
consisting of a single question mark
is transmitted through the modem in
half-duplex mode, the sending pro-
gram would mistake the character's
echo as a prompt for the next record.
How do two programs actually
begin the file-transfer process? In the
examples in this article, the receiving
program waits for the sending pro-
gram to transmit the string RUN. The
first piece of information sent is the
name of the file the receiving program
will use. After this "handshaking,” the

actual file transfer begins.
’ (continued)

Yours For The Making!

Stunning animation that’s fast, smooth, and flicker free!

Until now only moviestudiosand a handful of
programmers could make computer movies.
Now you can too! With easy to use TAKE 1,
you define animation shapes & movements,
"Shoot Scenes” frame-by-frame, add text at
any time, and then combine the scenes to
make a complete movie. Perfect for
presentations & demos.

See Your Dealer...

or for direct orders enclose $59.95 plus $3.00 for ship-
ping & handling. Mastercard and Visa accepted.

616/957-3036

Take 1 requires an APPLE /ic. /le. il+ with64K.
APPLE 1s a registered trademark.

1001 Medical Park Dr. S.E. Grand Rapids, 149506 Phone 616/957-3036
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Howtogeta
sywheel printer

foras little as $328.

Get in touch

with Winslow Sales.

- We made a special pur-

chase of top quality Transtar
daisywheel printers by Vivitar—and
were passing the savings on to you!
While they last, you can order a $550
Transtar 120S with serial interface foran
incredible $328. . .or the parallel inter-
face 120P for only $378. The portable
120 weighs in at a compact 19 pounds.
Plug it in to your personal computer,
and watch it quietly purr along at 14
cps. Or, for even bigger savings, order
the $699 Transtar 130S with serial

$699 Transtar 130S...now $448!
The 120's “big brother" offers 18
cps print speed, extra-wide car-
riage for 17-inch forms, even pro-
portional spacing for just $448!
Or, with parallel interface, order
the 130P for only $478!

WINSLOW SALES

interface
for just $448...
or the parallel interface
130P for only $478. Both the 120
and 130 series give you four auto-
load positions. They are fully compatible
with leading word processing pack-
ages, and produce subscript, super-
script, underlining and true boldface
(with Diablo 1610/1620 routines). Both
feature true letter quality daisywheel
characters. And because Transtar is

. backed by Vivitar Corporation, you'll

get a generous six-month limited fac-
tory warranty on parts and labor* with

credit card orders
call toll-free

1-800-821-6349

The Trgns:tar 120
by Vivitar®

convenient service at four regional
centers.You also get a telephone sup-
port number you can call if you need
help using your printer. And, last but not
least, you get an unconditional no-risk,
money-back guarantee from Winslow-.
Sales. Put your Transtar to the test for
a full 30 days...then return for a com-
plete refund if youre not satisfied. No
questions asked. To get your Transtar
daisywheel printer, just call toll-free
today, or mail the coupon below. This
offer ends when our supplies are
exhausted—so order now. Before this
great deal gets away.

and ask about
multi-purchase discounts!

or write: WINSLOW SALES 2120 116th N.E., Bellevue, WA 98005

[J Please send me: Transtar 120 O Serial Interface $328

METALINK QuickType

Brand/Model

[0 My check is enclosed for §

Transtar 130 OJ Serial Interface $448

O Parallel Interface $378 [ Parallet Interface $478

Plus $12.00 shipping and handiing for each printer (Add 8.1% Sales Tax in Washington State}
Include my FREE QuickType. my Computer is:

Operating System

[J Please charge my (1 VISA [J MasterCard (JAmerican Express

Account Number
With each printer
we'l! include free
METALINK Quick-
Type software ona  Name
5%" floppy that
turns your com-

Signature

Company Name

Exp. Date

[J Please send me more information about Transtar printers

puter keyboard into  Street Apt./Suite

an electronic type-
writer. Supplies
limited, so act now!

City

State 0 7IP

Phone (in case there's a question about my order) ( )

“For a free copy of the manufacturer's warranty, write: Winslow Sales, 2120 116th N.E.. Bellevue. WA 98005
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WRITING IN BASIC

Listing 2: The BASIC code required for an IBM PC to send a data file to the
host or front-end computer. The applicable flowchart is shown in figure 3.

10 ON ERROR GOTO 280

20 CLS

30 INPUT "TYPE FILENAME TO BE TRANSFERRED';NM1$

40 INPUT "TYPE NAME AT DESTINATION COMPUTER (IF DIFFERENT)';NM2$

50 IF NM2$="" THEN NM2$=NM1$

60 OPEN ''com1:300,e,7"" AS #1

65 REM Transmit RUN command to receiving program

70 PRINT#1, "RUN"

80 AS=INPUTS$(1,#1)

90 IF AS< >"?" THEN 80

100 REM Transmit the name of the file to the receiving program

110 PRINT#1, CHR$(34);:NM2$;CHR$(34)

120 REM Begin file-transmission phase

130 OPEN NM1$ FOR'INPUT AS #2

140 IF EOF(2) THEN 220

150 LINE INPUT #2,A%

160 SUM = SUM +1

170 V= INPUTS$(1,#1)

180 IF V&< >"?" THEN 170

190 PRINT#1, AS

200 PRINT A%

210 GOTO 140

220 IF A$="EOF" THEN SUM=SUM -1 : GOTO 260

230 V& =INPUTS(1,#1)

240 IF V< >"?"" THEN 230

250 PRINT #1, “"EOF"

260 PRINT:PRINT "TRANSFER COMPLETE ... .. NUMBER OF RECORDS SENT
WAS "; SUM

270 END

280 RESUME

Listing 3: The BASIC code necessary for an IBM PC to receive a data file
from the host or front-end computer. The flowchart for this code is provided in
figure 3.

10 ON ERROR GOTO 220

20 OPEN *‘com1:300,e,7"" AS #1

25 REM Wait for RUN command from sending program

30 PRINT "STANDING BY TO RECEIVE"

40 IF EOF(1) THEN 30

50 INPUT #1, A

60 IF LEFT$(A$.3)< >""RUN" THEN 30

65 REM Get the name of the file from the sending program

70 PRINT #1, 2"

80 INPUT #1, NM$

90 PRINT "THE FILE WILL BE SAVED UNDER THE NAME ";NM$
100 PRINT : PRINT “WAITING FOR DATA TRANSFER TO BEGIN" :PRINT
105 REM Begin file-receiving phase

110 OPEN NM$ FOR OUTPUT AS #2

120 PRINT#1, "'?"

130 LINE INPUT #1, AS

140 IF A$="EOF" THEN 190

150 SUM=SUM +1

160 PRINT A$

170 PRINT #2,A$

180 GOTO 120

190 CLOSE #2

200 PRINT:PRINT “THE NUMBER OF RECORDS RECEIVED WAS ";SUM
210 END

220 RESUME
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You can command
almost any system
to wait for data
from the user.

UPLOADING AND DOWNLOADING
In the case of uploading and down-
loading, the file transfers are between
microcomputers and mainframes
rather than two microcomputers. With
minor modifications, the send pro-
gram in listing 2 can work as an
upload program. Although you must
expect some variations with different
systems, you can give virtually any
system a command to wait for data
from the user. For example, in CMS
(Conversational Monitor System), you
can issue an INPUT command from
within the editor. In UNIX, the com-
mand is CAT > filename. In Super
Wylbur, the command COLLECT has
a similar effect. Once the mainframe
is in this wait state, you can upload a
file with the send program—without
the handshaking but with the appro-
priate change in the prompt or turn-
around character. At the completion
of the upload, the terminal-emulation
program lets you issue a command
that takes the mainframe out of the
“data-collection” state. Then the data
can be saved or processed.

The receive program in listing 3 can,
again with minor modifications, down-
load files from a mainframe to a
microcomputer. First, the download
program issues a command (TYPE in
CMS, CAT filename in UNIX, and LIST
in Super Wylbur) to the mainframe to
list the file to be downloaded. Then
the program simply saves everything
that the mainframe sends by reading
the data in the receiving buffer and
writing it to the disk. You might want
to build blocks of data or records
before you write the data to the disk
in order to edit it before you copy it.
(Similarly, you can easily filter or
change records before you transmit
them with the upload program.)

Extending the terminal-emulation
program to transmit certain characters

(continued)
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Powermaker Micro UPS

Uninterruptible, computer-grade power
—at half the cost ‘

It's in a class by itself.

~ Forabout half the cost of other Unin-
§ terruptible Power Systems, youcan
@ now get the same degree of protection
~ with our Powermaker Micro UPS. This
@ remarkable new system eliminates com-
- puter problems caused by blackouts,
brownouts, voltage sags and power-line
RHOGERE .
Providing up to 75 minutes of con-
E tinuous computer-grade power, our
Ij Powermaker Micro UPS is compatible
‘| with microcomputers and PC’s. It’s
§ fully automatic, maintenance-free,
| portable and compact. It fits neatly
| alongside or under your desk or work-
- station. And because you can’t always
~ tell when you've lost primary power,
- our little UPS even features an audible
- line-loss alarm. ;

But best of all is the price. The'Power-
maker Micro UPS is priced right and is
ready for immediate shipment. Find out
more about our Powermaker Micro UPS,
Call us at (619) 279-0831, or contact
your local Square D distributor.
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ERG/68000
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MINI-SYSTEMS

Fuii IEEE 696/S100 Compatibility
HARDWARE OPTIONS

8MHz, 10 MHz, or 12 MHz
68000/68010 CPU

68451 Memory Management
Hardware Floating Point
Multiple Port Intelligent 1/0
64K/128K Static RAM (70 nsec)
256K/512K/1MB Dynamic RAM (150
nsec)

Graphics-Digital Graphics
CAT-1600°

DMA Disk Interface

SMD Disk Interface

%" or ¥2" Tape Backup

5Y" or 8" Floppy Disk Drives
5MB-474MB Hard Disk Drives
7/10/20 Slot Back Plane

20 or 30A Power Supply

Desk Top or Rack Mount Encl.

SOFTWARE OPTIONS

68KFORTH!' Systems Language
CP/M-68K20/S with C, 68K-BASIC!,
68KFORTH!, FORTRAN 77, EM80
Emulator, Whitesmiths’ C, PASCAL
IDRIS? O/S with C, PASCAL,
FORTRAN 77, 68K-BASIC', CIS
COBOL¢, INFORMIXS Relational
DBMS

UNIXe SYS V 0/S with C, PASCAL,
FORTRAN 77, BASIC, RM COBOL’,
ADA?, INFORMIXS, Relational DBMS
VED 68K Screen Editor

Motorola’'s MACSBUG and FFP
Package

Trademark 'ERG, 2Digital Research,

Whitesmiths, “Micro Focus, *RDS,
Inc., *Bell Labs, "Ryan McFarland,
*U.S. DoD, °Diglta} Graphic Systems

30 Day Delivery - OEM Discounts

=

Empirical Research Group, Inc.

P.O. Box 1176
Milton, WA 98354

(206) 872-7665
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WRITING IN BASIC

ASYNCHRONOUS COMMUNICATION: each
character transmitted is preceded by
a special “start” bit and followed by
one (or possibly two) “stop” bits; each
time a character is pressed at the ter-
minal keyboard, it is transmitted
through the communications line.

DATA RATE: the rate at which signals can
be transmitted.

FRONT-END PROCESSOR: a special com-
munications computer linked directly
to a host mainframe.

FULL-DUPLEX COMMUNICATION: the use
of two different sets of frequencies by
the originating and answering stations,
enabling communications to take place
in both directions at the same time.

FULL-DUPLEX MODEM: units that
transmit a character without echoing
it back to the sender; the echoing is
done by the receiving station.

HALF-DUPLEX COMMUNICATION: enables
communications in only one direction
at a time.

HALF-DUPLEX MODEM: the modem
echoes back every character it trans-
mits; doubling of characters may be
seen when both the modem and the
receiving station echo back the char-
acters.

HANDSHAKING: the establishment of
the communications link.

GLOSSARY
OF
COMMUNICATIONS TERMS

HOST COMPUTER: the microcomputer
or mainframe with which you want to
communicate; the host is usually the
controlling member of the communi-
cating pair—you send to it, you receive
from it, and you emulate a terminal
connected to it.

LINE DiscIPLINE: the control of data
movement across the communications
line.

MoDEM: a device necessary to convert
the Is and Os of computers to different
signals that can be transmitted over
phone lines.

MobuLATION: changing signals to
distinguish between lIs and Os.

ProTOCOL: agreed-upon rules and con-
trols followed by the software to
establish and maintain communica-
tions; protocol consists of handshaking
and line discipline.

SYNCHRONOUS COMMUNICATION: an en-
tire block of data (such as a full screen)
is transmitted at one time; the data is
usually preceded by several “syn-
chronization” bytes and a special STX
(start-of-text) byte and is usually
followed by a special ETX (end-of-
text) byte; fewer overhead or nondata
bits are transmitted with synchronous
than with asynchronous communica-
tions, so the line is used much more
efficiently.

and to test for responses by the main-
frame is also the basis for automatic
log-on programs. Masking out ac-
count numbers and passwords and
saving the programs in a protected
form can also help provide a small
measure of system security, which
continues to be a major concern for
individuals and corporations alike.

SUMMARY
Communications between microcom-
puters or between microcomputers

and mainframes is a relatively simple
project as long as you have a certain
level of communications know-how.
Listings 1. 2, and 3 provide short
BASIC routines to accomplish ter-
minal emulation, file sending, and file
receiving, respectively. Understanding
the terminology in various manuals
can also be a great help. With the ini-
tial basics under your belt, you should
be able to make that first stab at com-
munications—'"Watson, come here. |
want you' m



SERVICE

CALLTOLL FREE 1-800-251-1212

4
MERCHANDISE TENNESSEE RESIDENTS 1-800-342-8398
NASHVILLE RESIDENTS 615-366-3900
BY MAIL
® This merchandise is available only by mail
BUSINESS PACKAGES FOR IBM
503300CMT Money Pak {(Volume 1 and 2) by Eagle $229.83 521815CMT Home Accountant by Continential $99.87
514935CMT Money Decision (volume 1) by Eagle $129.83 105098CMT First Class Mail by Continential $79.87
503292CMT Money Decision (volume 2) by Eagle $129.83 CTFIBMKUW  Typefaces by Alpha Software $74.87
106849CMT Tax Preparer by Howard Software $169.83 530543CMT Win Wallstreet: Complete System by Summa $369.87
503607CMT Dollars and Sense by Monogram $99.84 530527CMT Win Wallstreet: Forecast by Summa $139.87
106534CMT Milestone by Digital Marketing $229.87 530519CMT Win Wallstreet: Data Manager by Summa $115.93
503334CMT Quickcode by Fox and Geller $158.83 530535CMT Win Wallstreet: Accountant by Summa $199.87
108274CMT Supercalc Il by Sorcim Corporation $229.87 509182CMT CPM/86 (PC/XT) by Digital Research $39.87
503342CMT dGraph by Fox and Geller $189.73 106542CMT Market Analyzer by Dow Jones $229.87
000 1DKUW dBase Il by Ashton Tate $379.82 106971CMT T.I.M by Innovative Software $259.87
100100KUW  EasyWriter by IUS $139.87 105627CMT Infostar by MicroPro $244.89
SPC1KUW PC Tutor by Comprehensive Software $49.87 510016CMT Data Capture by Southeastern Software $89.93
512046CMT Koala Pad Touch Tablet by Koala $89.93 524306CMT Checkbook Register by Software Publishing $15.87
508234CMT PC Mouse by Mouse Systems $199.87 524314CMT Business Inventory by Software Publishing $15.87
515429CMT Advanced D. B. Master by Stoneware $379.87 524363CMT Home Inventory by Software Publishing $15.87
507434CMT Legal Office Manager by Applied Software $139.87 524348CMT General Ledger by Software Publishing $15.87
EDUCATIONAL AND TRAINING PACKAGES FOR IBM
524926CMT Professor Dos by Individual Software $39.00 503219CMT Managing your Business with Supercalc $44.87
105338CMT Instructor by Individual Software $29.93 523886CMT Wordstar Training $44.87
109488CMT Managing your Business with Multiplan $44.87 529685CMT Training Base Il by ATI $49.95
109496CMT Managing your Business with Visicalc $44.87 503243CMT PC Pal Version 1.1 by Comprehensive $39.87
109470CMT Managing your Business with Lotus 1, 2, 3 $44.87 503284CMT Spellicopter by Designware $27.83
ENTERTAINMENT PACKAGES FOR IBM
106088CMT B-1 Nuclear Bomber by Avalon Hill Game Company $13.87 106880CMT Deadline by Infocom $34.87
106062CMT Andromeda Conquest by Avalon Hill Game Company $15.87 106864CMT Suspended by Infocom $34.87
106997CMT Quotrix by Infost $24.87 106229CMT Apple Panic by Broderbund $18.93
523837CMT PacMan by Atari $19.87 522144CMT Cyborg by Sentnent Software $19.87
523852CMT Donkey King by Atari $19.87 504027CMT Gorgon I! by Sirius $6.97
503201CMT Serpentine by Broderbund $19.93
BUSINESS PACKAGES FOR APPLE
520635CMT Money Pac (Money Decisions Volume 1 and 2} By Eagle $229.83 530501CMT Winon Wall Street: Complete System by Summa $369.87
107615CMT Personal Investor by PBL $95.83 530485CMT Winon Wall Street: Forecaster by Summa $149.87
106096CMT Accounts Receivable by BPI $249.87 530477CMT Winon Wall Street: Data Manager by Summa $114.87
106146CMT Payroll by BPI $249.87 530493CMT Trader's Accountant by Summa $197.83
106831CMT Tax Preparer by Howard Software $99.83 508317CMT Beagle Basic by Beagle Brothers $21.87
521179CMT Dollars and Sense by Monogram $99.84 513275CMT Flex Test by Beagle Brothers $17.87
105734CMT  Wordstar/CPM by MicroPro $219.87 508846CMT Alpha Plot by Beagle Brothers $23.97
508309CMT Friday by Aston Tate $179.83 513317CMT Pronto Dos by Beagle Brothers $17.87
537498CMT Flashcalc (IE and 1IC) by Visicorp $79.83 513234CMT Dos Boss by Beagle Brothers $14.87
106534CMT Milestone by Digital Marketing $179.87 513259CMT Frame Up by Beagle Brothers $17.87
EDUCATIONAL PACKAGES FOR APPLE
509356CMT Spellicopter by Designware $21.97 501783CMT Word Master by DLM $23.87
509620CMT Alien Counter/Face Flash by Milliken $23.87 512954CMT Toddler's Tutor by Silicon Valley $18.93
509638CMT Jar Game/Chaos by Milliken $23.87 513309CMT Double Cake by Beagle Brothers $21.83
509653CMT Golf Classic/Batling Bug by Milliken $23.87 513101CMT Meet the Presidents by Versa $25.87
107631CMT Preschool 1Q Builder by (PD1) $17.83 501809CMT Fraction Factory by Springboard $19.87
503714CMT Memory Builder Concentration by (PDI) $17.83 515049CMT Juggles Rainbow by Learning Company $19.87
503722CMT Reading Comp: What's Different by (PDI) $17.83 515056CMT Bumble Game by Learning Company $25.87
503730CMT Quantitative Comparisons by (PDI) $17.83 515064CMT Bumble Plot by Learning Company $25.87
107672CMT Step by Step | by (PDI) $64.87 515072CMT Gertrude’s Secrets by Learning Company $28.93
107680CMT Step by Step Il by (PDI) $64.87 515080CMT Gertrude's Puzzles by Learning Company $28.93
512558CMT Computer Preparation for the SAT by HBJ $53.87 515098CMT Rocky's Boots by Learning Company $33.87
521849CMT Demolition Division by DLM $23.87 522102CMT Moptown Parade by Learning Company $25.87
105155CMT Dragon Mix by DLM $23.87 515106CMT Magic Spell by The Learning Company $23.87
501775CMT Word Radar by DLM $23.87 504209CMT Sticky Bear Numbers by Weekly Reader/Xerox $25.87
512087CMT Verb Viper by DLM $23.87 504217CMT Sticky Bear A B C by Week Read/Xerox $25.87
ENTERTAINMENT PACKAGES FOR APPLE
524850CMT Donkey Kong by Atari $19.87 509208CMT Swashbuckler by Datamost $21.83
523811CMT Centipede by Atari $19.87 509265CMT Aztec by Datamost $24.83
514175CMT PacMan by Atari $19.87 106559CMT Snake Attack by Datamost $15.87
523829CMT Defender by Atari $19.87 524942CMT Suspended by Infocom $33.87
522029CMT Serpentine by Broderbund $18.93 503565CMT Dino Eggs by Micro Lab $24.83
106245CMT Sea Fox by Broderbund $18.93 503599CMT Death in the Caribbean by Micro Lab $24.87
106179CMT Apple Panic by Broderbund $18.93 107219CMT  Miner 2049er by Micro Lab $23.97
508655CMT Chivalry by Weekly Reader/Xerox $29.97 524058CMT Chess by Odesta $48.97
508648CMT Fat City by Weekly Reader/Xerox $25.83 503631CMT Checkers by Odesta $29.87
500132CMT Monster Mash by Datamost $17.93 107482CMT Frogger by Sierra $23.87
512988CMT  Wizprint by Sir-Tech $14.97  509794CMT Dark Crystal by Sierra On Line $25.93
500215CMT Star Maze by Sir-Tech $21.83 509802CMT Mr. Cool by Sierra On Line $19.93
532 515CMT Pooyan by Datasoft $19.93 107524CMT Jawbreaker by Sierra On Line $19.93
512780CMT Sammy Lightfoot by Sierra on Line $21.93 107599CMT Ulysses and The Golden Fleece by Sierra on Line $23.97
512798CMT Apple Cider by Sierra on Line $20.93 524173CMT Cyborg by Sentient Software $19.87
501 91 6CMT Lunar Leeper by Sierra on Line $19.83 503896CMT Congo by Sentient Software $15.87
106070CMT Andromeda Conquest by Avalon Hill $13.97 503904CMT Goldrush by Sentient Software $15.87
106161 CMT Alien Rain by Broderbund $17.83 509950CMT Jellyfish by Sirius Software $7.97
106203CMT David's Midnight Magic by Broderbund $24.87 503920CMT Freefall by Sirius Software $7.97
106187CMT Arcade Machine by Broderbund $39.97 503953CMT Plasmania by Sirius Software $8.93
508887CMT Gumball by Broderbund $19.93 509976CMT Gruds in Space by Sirius Software $8.93
106153CMT AE by Broderbund $23.87 108175CMT Repton by Sirius Software $8.93
508952CMT Fender Bender by California Pacific $1587 108191CMT Space Eggs by Sirius Softwa, ¢ $21.93
508960CMT Brainteaser Boulevard by California Pacific $15.87 515445CMT Shamus by Synapse Software $18.93
508978CMT Uitima/Akalabeth by California Pacific $24.87 515452CMT Picnic Paranoia by Synapse Software $18.93
509083CMT Micropainter by Datasoft $23.82
HARDWARE
103853CMT  Amdek Color Il Monitor $299.87 RAM48DPD Axlon 48K Memory Module for Atari 1400 $99.97
533851CMT  Color lll RGB Adaptor $34.83 DM1403DPD Data 20 Word Manager for Commodore 64 $53.97
508101CMT  Amdek Color | Plus $269.87 VP6801DPD Panasonic A-4 Type Digital Plotter $999.97
522425CMT  Plantronics Color Plus Colorboard Plus Composite $399.87 AT88DDADPD Percom Doubler For AT88 (Atari 400/800 $99.97
104125CMT  Epson HX20 (16K) Computer $489.93 AT88S1PDDPD Percom Doubler Density Drive w/parallel port $299.97
104109CMT  Epson Micro Cassette Drive $99.83 RFD40S1DPD Percom Single Disk Drive {180k.) (Atari 400/800) $329.97
508184CMT  CDC 320KB Disk Drive $179.87 RFD44S1DPD  Percom 2-Headed Single Disk (360K) (Atari 400/800) $389.97
104257CMT  STB Ramprint IBM $24.87 1016D0PD Timex 16K RAM Module {TS1000 & TS1500) $4.97
MW100DPD Printer for Timex TS1000 Computer $12.97 COLORIDPD Amdek 13" Color Monitor $199.97

While Supplies Last
Prices subject to change without notice.

Points To Remember:

=¢<e

Prices do not include shipping, handling or applicable sales taxes.

P.O. Box 25130 Nashville, Tennessee 37202
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Placs, Portland, O OLL FREE (800) 547-1289
CASH-n-CARRY cowumz sronss, INC.——SAN FRANCISCO, PORTMND SEATTLE——SEE BELOW

HARDWARE for your APPLE SOFTWARE for your APPLE

MISCELLANEOUS BUSINESS & TRAINING UTILITY & SYSTEM
APPLE It ASTAR, RF Modulator, touse TV S LIST  OUR Baagle, GPLE or Alpha Plot, each $ 35S
APPLE McAClNTOSH g:tt *CCS, Serial Interface 7711 (Set BAUD) 50 PRICE  PRICE Ap. Mechanic, Disquick or ProntoD0Sea. § 30
APPLE lle, STARTERSYSTEM BY APPLE CALL | *CPS/Eastside,Wild Card 2 (copier, +or €) 99 .ALS/S“,“", Valley, Word Handler 60 39 Double Take or Utility City, each $ 30 19
LIMITED WARRANTY is 100% Parts & Labor for 90 days by us. Chalkboard, Power Pad (Requires Kit) * List Handler 50 33 Typefaces, Tip Di k # 1 or DOSBosseach § 20 § 15
Digital Res., CP/M Gold Card (w/64K) Central Point, Filer, 00S 33 & Util. $ 2 15
Expand 64K Cold C: 192 * Handler Pak, (Word, List Spell 130 85 Copy I Plus (it
e gK 5 ard ::0 K «Applied Soft Tech., VersaForm 389§ 249 | *_  Copyll Plus (bt copier) $ 408 30
e e e e witous 11u) § 2033 108 | ool L f23 8
| UST our | Koala, Touch Tablet w /Micro llustrator Artsci, Magic eameise () gg 119 | Hayes, Termina Prog for Smatmoder)  § 100§ 65
° PRICE  PRICE [ Kraft, f,"{fé'lg““(‘fl’l'/'“/‘j)" +Ashton-Tate, dBase Il (e CP/M 80) $ 435 § 269 | *iasoft CraFORTH Iy Paul Luus § 0§ 65
< @ et yuinns s @8 15| wan St oy o PR 2 1| M, PiES
» Concoros ik kil § 3 Bramen, RIS iMoo
+*Orange Micro, Grappler Plus (e or +) -Broduﬂb::&ﬂm;tépsgﬁr 1+, e,c) ;g :g Graphics Magician $ 60 41
1214 Dual Dnves, % Height, fiat pack 16K Buffer Board for Grappler Plus Continental, GLAR AP g, p,{ each 250 § 165 Phoenix, Zoom Grafix 40 34
(like Apple Duodisk™) NEWS 589 $ 425 Buffered GrapplerPlus, 16K N Home Accountant 75 49 ality, Bag of Tricks 08 29
C130Controller (DOS & ProD0S) ~ NEWS 89 § 65 ':E;T:;-pﬁfc';% CaseiChp, Rev. 711 CDEX,or Vsicac Multipan, Appleleeach $ 0 8 40 | Tormamin.loee bpssTle & DY 0
¥H E'l;;lron Surer 'Fan"II L Dow Jones, m:::g mﬂz‘;’r g% ﬁg Utilico, Esse;ﬂial Data Duplicator 111 $ 80 49
«Titan/Saturn, Accelerator :
JURAY@N . 12 143 Disk rive § 345 § 199 | " Transend/SSM, AIDI, Seril/Para 1F § 225 § Merket Hicrscope e Slloae HOME & EDUCATIONA
AZControler Card § 100§ 79 | TG Products, Game Paddes (i+ FoxB.Galer. Quickcods or dGraphiea 3, 2%, 195
MICRO-SCI oducts, " a lcka th s (li+)  § ﬁg $ dUtility (for dBase Il) 99 65 | Atari, Centipede, PacMan or Donkey K.ea. § 35 $
Tl 5 H Homard Sot Tox Fepare 1984 204 189 | BarronsSuods Pogam or AT "+ § 3 §
*Howar , Tax Preparer, arrons, Study Program for
TEAC EQE Tlgg’&ﬁ; g"&:g laggf g iﬁg : %gg iyl ard Human Edgs, Sales Edge or Management § 250 $ 165 | Beagle Bros., Beagle Bag 0
1/2 HIGH Controler Cad by (‘unx‘ $1108 49 Knoware, Knoware NEWS 95 64 Bluechip, Miltionaire 60 $
Living Videotext, ThinkTank NEWS 150 99 Brodertasnd, Print Shop 50
l'_‘JK, Letter Perfect w/Mail Merge 150 99 WA P Mothde&lnner,each $ 58
icro Pro, (all require 280-CP/M Card) rcade Machine $ 608
Rana Rlolon gl § Rl « VhrdStar**w/Appicard &C/PMSPECIALS 495 § 295 Apple Panic $ 08
Elite 3 652K, 160 Track $ 849§ 499 *  WordSter Professional, 4Pak  SPECIALS 695 $ 355 | CBS, (Large Inventory) 35%!
- Elite Controtler $ 145 89 *  WordStar™+ Training Manual 495 $ 239 | sCombnental, Home Accountant $ 7
«  SpelStar™or MaiMerge™ each SPECIAL § 250 $ 129 DM RAatec or Zaxxon, each $
*  InfoStar w/i Dln:a!d&CP/M SPECIALS 495 $ 295 avidson, Speed Reader || $
v _bxeanson BRI e e L
z g * e/ComX, (Disk and Book)(Stat., Bus. & Mat -Ware, rge Inventory)
RAM EXPANSIO (r:.""‘."l Point Eolmn:{:;nth‘C Tools 18% 22 g'ome Cor*r]\mon Basic Pro%roams(75 ea) i igg : :g nar%ourt.s(iompuler Prep for SAT s
actical Basic Programs(40ea.) ayden, Sargon |l (Chess) § S
S e e Y S 1298 | Km0t 203 1591 Peacttro, Requires CP/M & MBasic, 64 Infocom, Zork |, each s
+Microsoft, RAM Card (II+) 166 § 100 69 " Starter Pak %0 64 Series 40GL &AR &AP, all 3 395 $ 239 | +Insoft,3 Games, Zarg/Spfdev Raid/Grapple $
«Titan/Satum RAMCard (Il+) 32K § 249 § 139 Surge Protector 50 39| * ark, Word Juggler & Lexicheck (lle) 189 $ 129 | Knoware, Knoware NEWS 95$ 64
RAM Card (I1+) BK § 4258 229 | Microsoft Muhip%an 195 $ 129 ible, Sen. Speller or Bookends, ea. 125 79| Koala, Full line instock, CALL 35%offlist
RAM Card (Il+) 128K § 509 § 329 ' Chart 125 o4 Sierra/On-Line, ScreenWriter Pro, 2Pak § 200 $ 135 | Learning Co., (Large inventory) 35%off list
Software Call Word or File, each 195 $ 129 ScreenWriter Il 130 89 | Microsoft, Typing Tutor Il 25
BASIC ' 150 99 The Dictionary NEW § 100 69 | Monogram, Dollars and $ense
[] BASIC Interpreter 150 99 aen. Man::jger Il NEW 223 lig R SlﬁM
— . 5 lomewor rigin, Uitima
® VIUE[] CAHDS Penguin, graa';shyigam:gxcian NEW gg :zsg Software Arts, TK!Solver (for lle or lic) 299 $ 199 | Penguin, Transylvania NEWS
+ComX, 80col. +64K RAM(lle) Lyr.wty. § 199§ 99 Scarboroughy/Lightning Mastertype 35 19 Software Publishing, (specify +or e) Scarborough/Lightning, Mastertype
*Videx, VideoTerm 80col. (+ or €) $ 2198 175 Arvd s PFStile, PFS:Graph, PFS:Repoit,each 125 79 | Sierra/On-Line, Uitima li $
$ Software Publishing. PFS:File 125 79
* UltraTerm (+ or e) $ 379 $ 229 PFS: Réport 1% 79 PFS: Write (lle) 125 79 | Sir-Tech, Wizardry
Soft Video Switch (II+) $ S 22 PFS: File & Report 195§ 125 Stoneware, DB Master Version 4.0 350 $ 225 | Spinnaker, Full line in stock, CALL
Enhancer Il {II+) $ 1498 95 T/Maker, Clickart . P 50 32 ’ DB Utility Pak | or Il 129 82 | SublLogic, Flight Simulator Il
Function Strip (II+) $ 9% 25| videx Macalendar 89 29 VisiCorp, Full Line In Stock Call _ "Night Mission Pinball"
WeHave Full VidexLine. Call. Up to35%o0ff " FunPak 39 22 Terrapin, Logo
o’
LIST OUR AND
LI SR S S DISKETTES MODEMS 2%Gssomes it rhice | PRINTERS 28ssonies
ANCHOR, Signalman Mark XIl 399 $ 269 b
APPLE HARDWARE NEW! HAVES, IBM-PC Smartmodem 12008 539 § 409 | DOT MATRIX: P it
* CONROY-LAPOINTE ™ DISKETTES BM-PC Smartcom Il Software  § 149 § 99 | [EPSON. #Sla?ngcinfg?asé SIZvatsnsoo m § llOO l:gg
] PHISCIE pat‘cn[ We guarantee these top quality products with the Conroy- m;ﬁ,’gmiﬁ I{B[‘)v (SSTO’S &,"'5'} ggg 5:7‘?, RX8G, 100 cps $ 269 InStock
cromngpomene 5 ST TUREGT" TL SEmew BHE) BEC 2mm
{expand to 64K) 100ea, S/3D, 35 Track (Apple,efc) $ 120 S T § 880 8 229 FXIO0, 160 s 895 InStock
Chip Set, 16K (2ea, 4164)$ 28 $ 12 |1000ea, SS/SD, 35Track (Apple, etc) $ 993 | |BM-PC to Modem Cable 39 29 Appie Il Glaphu:Dump Piogram 154 9
10ea, DS/DD, 40 Track (IBM, H,P) $ 17| KENSINGTON,Modem 1200 NEWS$ 595 § 385 | *MANNESMANNSiri, 80 col 80cps 399 § 299
APPLE sonwARE 100e3, DS/DD, 40 Track (IBM, H/P) g 140 [ NOVATION, 103/212 Smart Cat 595 ¢ 415 | TALLY, 160L, 8000[ 160cps 798 $ 568
MalmergeaSehty (330&!11[1); 3§ 199 lOOOea DS/DD, 40 Track (IBM, H/P) ACCESS 1-2-3 (12008+Crosstalk XVi) 595 $ 369 180L132col 160cps  $1098 § 778
o T b ea,0S/DD, 40Track (IBM-PC Pre formatted) NEW § » AppleCat Il 300BAUD 389 ¢ 249 | OKIDATA, 824 80c., 120 cps, para 9 § 319
e, LB (edgmetmeteer nas) MRS ymim) T oiemien s
s s e AT Bid| muswem  mi
UST  OUR 212Auto Cat 695 $ 579 f - placd
¥, MISCELLANEOUS PRCE PRICE | QUADRAM, 2350P Pacemark,350cps para 269 $2095
® CDC, 100ea SS/0D, 40T (Apple,BM) 550 $ 195 Quadmodem, Internal BM ~ NEW$ 595 § 425 2410r Pacemark, 350cpspara.  $2995 $2395
SURGE PROTECTORS 1532 Sg%% ﬁ%frif‘sﬁ%?’ § 723; zgé Quadmodem, Standalone ~ NEWS 695 $ 495 om% mm;wm 895g : 7;25
Qutie, Darad $ 08§ 29 102 DS/DD, 40T (IBM, H/P) $ 5832 | MONITORS A2 *STAR MIC., Gemini 10", 120cps 499 § 269
Emerad $ 608 35/ pysaN, 10ea SS/OD (Appl, etc) S 08 27 ACCESSORIES Gemini 15X, 120cps 549 § 419
Ruty § 0§ 52 10ea DS/DD 48T(BMH/Petc) § 698 35 | AMDEK, Color Series NEW TOSHIBA, 1351, 100cps 1895 $1375
crorLea $ 80§ 46 | MAXELL 10each, MDI, SS/DD § 558 19 Color 300Comp/Audio - ¥349% 259 | | ETTER QUALITY:
,mlmm $ 609 38 10each, MD2 DS/DD $ 758 26 Color 500Comp/VCR/RGB/Audio  § 525 $ 395 AMOEK. 5040, 40 Para & S 1675 $1395
$ 08 57 | yERBATIM, 10each, MDSIS01,SS/0DS 498 27 Color 600 Hi Res, RGB /Audio 619 § 495 | Tm o e Paradr PGP e ; 2% § 368
gj‘g § lgg g g 10each, MD340S/DD  § 84§ 32 Color 700 Ultra Hi Res, RGB 79 $ 595 1114 sane = 101 dwith 17,2 oo § 59 § 439
Kensington,PC Saver™LlineCordw/fiter § 50§ 39 : ]lg E:I:‘r' ?3% 1199 ﬁg MACpac, Interface TTX to A'pple MAC InStock
NetworX, Wiretree, doutlet,w Aittersurge $ 70 § 32 GENERIK™ DISKETTES x g '};rglberv#a%;%%z[)HM‘aowuBM) ggg égg +JUKI, 6100, 18cp . Para, 3 pitch $ 599 § 459
* lor | X 3
CALCULATORS ASLOWAS $1 NO HASSLE +PRINCETON, RGB Hi Res, H 795 $ 499 P|§'!1NP(.:I. Egn'ﬂNp],:Eg E-,AMeCEs and BUFFE RS
410X Calculator  NEW! § 325 $ 275 W/Jackets MONEY BACK * RGB HiRes, SR-12 799 $ 599 | Apple Il I/F & Cable forEpson or Gemini § 95 § 59
ﬁ 41C, Calculator T $1% $ 149 tabels. 0D gl GUARANTEE Scan Doubler for SR-12 249 $ 179 ORANGE MICRO,Grappler+, romppqe $ 165 $ 119
ﬁ 410V, Calculator w/2.2€ § 275 § 219 o labels, top quality. ON GENERIK'S * Amber, MAX-12 for MonoBoard) § 249 $ 199 PRACTICAL, Maobuffin-Line 64K Paa § 349 § 259
' - *QUA&)RSM, Quagchgzrge;g}?ﬁﬂ%lor 695 $ 495 Moobuff Inline 64KSer.  § 349 § 259
4 * uadscreen 17 968x512w/cable  $1995 $1595
PLOTTERS ogea. /3D, 33 Track Appe Mar) 3 415§ 83 |« Quadctvomel, 14"RGB Coor HEWS €50 § 450 R b A 050
AMDEK, Amplot Il 6 pen, 10x 14Bed  $1099 $ 899 | “jooc (/o Sorrt ,B‘M"H P) M 3% & 120 | *oppAmberchrome, 12°Amber  NEW§ 250 $ 165 | phcrofazer, w/Copy, PP, 64K HMPEAW/PS § 299 § 229
ea., DS/UD, (1BM, ZENITH, 12Green, ZVM123 2008 89 | Microfazer w/Copy. %/
1000ea. DS/DD, 48TPI (IBM,H/P)  $6260 § 985 - Microfazer, w/Copy, PP, 128K, w/PS ~  § 375 $ 345
- DS/T0, : 12" Amber, ZVM124 200 $ 139 | Microazer Snap-on
PRINTER SUPPLIES ) i , Snap-on, 8K, PP, Epsonw/PS  § 169 $ 129
Tractor Feed Paper, Ribbons, Daisy Wheels, CALL 12" Color, ZVM135 599 $ 469 | Microfazer, Snap-on, 64K, PP, Epson w/PS § 299 $ 229
ORDERING INFORMATION AND TE RM . m%glgs h:zgnm% Insurance and Handling IH) Al gems usually Ir!ngggf%!degrme numﬁu‘gb‘;oh::; CASH-n-CARRY COMPUTER ST? §§ ING:
omers Fortune 1000 checks and government checks —we immediately honor. Personal and other company checks—allow 20 days to clear. Prices reflect 3% cash discount, so ADD 3%tn above Over-the-counter sales only. Open Mnnday Through Sal D0to 6:00.
Q,'g ces for VISA, MasterCard or American Express. Add SIH CHARG “US Maniand. 3% ($5 minmun for standard UPS ground; UPS Blue, 6% mo minimum); fuf U Postal, AP0 or FPO, | | SAN FRANCISCO — NEW STORE! 550 Wﬂshmmﬂn S!reet
%t ($15 minimum). Hawaii —UPS Blue. For Alaska or Canada—UPS in some areas only, all others Postal—call or write, or specify Postal. Foreign orders except Canada, 18% (§25 minimum). &at Montgomery, opposite the P fﬂ""d Interstate 80 0 Highway
mml&'s Pnsta or t; forey mm& 30% ($50 rlmslmum) O'detsdrecewed wn:\ egasm: uen‘: %I‘I;I ct'ljalgeslowm be rehmged Al prices, thallabd a“d fications subject to erors or chinég 80 lake Washm ton Street xlt ALL (4 GEZ
n N warran| N —_
QY[R Sl T G SERTSR N 51 o b e, B T4 1ok S | ERt 200 oo ol P | e
™) OUR RE’;E&E&CE‘S "V'l:cmg:n'n&o compulnsm Mmzzsulilla si 305 lSmetz dealer since l|9|78 and in computer mail order since 1380 Banks: Ist Ints wﬁ' gg&.me Lxﬁgmﬁf.&%’: ITea:riséaoctloglsatthrlgregEsglftl:\evgaestwoAf
7 i
O [ e e o e A R A A" and Bradstreet i you are @ subscriber. EconoRAM™ Fastrak™ | | b 46 G0'and at South East 36th and Rcharts. CALL 641-4736.

196 BYTE « DECEMBER 1984



Low PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

COMPUTER

SUPPLY CENTER for

PC-Backup, 16MB, Cartridge Tape System  $2195 $1795
PC-STOR, 4IMB/1TMB Disk&Backup System  $5935  Call

| LaEK

SYSTEMS
SiKPakPus 64K S/P/TC+S/W 95 sz
H SiPakPlus 64K, S/P/CC/G s a5 $319 | MKCROSOFT St Card 256¢ § €25 § 450
— Call for Details — SPakPus 256CSPACHS  $ 65 § 4% <7 Muse $1% $129
256K gpamplj%mxs“sépfmslw $3895 ;595 PC jr Booster wih Mouse NEW § 495 § 329
me Port for SixPal $ 50 39
1/0 Plus 1), S/P/CC $215 $150 MOUSE SYSTEMS.PC Mouse w/Software $ 295 $ 189
360K llfg Pl s gg?g 315 M
i il ] , PC MasterCard™ 1536K Mulblunction
D‘gk 88\835 WFSPSS;W%%? §l‘:£ 21375 S/P/G/TC with_SolRAM"soaf‘}ware whu:]ﬁ prowde:I prli]mer
zonay ECN et;, ,E."CL }1} %W oo oy ¥ 393 spooler, RAM disk & many other lunctions ~ $4995 § 3950
. omboPlus Products al
lenegyvrfs"amy MegaPlus Products Call P(%BNOTRO(X)EICSIGM o §559 § 395
*| EconoRAM™ 256K RAMCardw Fastrak™RAM disk ard & Colormagc, ,w/Para
COmX emulator and spooler software,  $495 $ 325 | Color Board & Draftsman, 16 cokor, w/Para  § 559 § 395
EconoRAM™ 334 RAMCad ~ $549 $ 375 )
CUR_"s UNI-|Monfor it & swivei base § 50 $ 39 PARADISE, MuttiDspiay Card NEW §$ 595 $ 435
3to 9foot keyboard cable $ 40 $ 30
COMPAQ ponave, Vertil CPU“System Stand”  § 25 $ 19
256K, 2 360K Disk Drives $2995 CALL Monochrome Ext CabieParr § 50 $ 35/, Quadiink NEWEST VERSION § 680 $ 449
HAUPPAGE 8087Chip NEW § 175 $159 Euadbuard,noRAM expand to 334K 295 $ 225
N (ch) 8087 Math Pak NEW $ 295 $235| Quadboard 64K, expand to 384K S/P/CC 395 $ 275
’A‘ S ANYO 5552, 8087SoftwarePak  NEW $ 180 $138| Quadboard 256K expand to 384K S/P/CC  § 675 $ 525
A ok 2 270Dk D T (e 8087MacroPak  NEW $ 245 $ 195+ Quadboard, 384K, S/P/CC/G 795 § 625
2 SR ves $ HERCULES ColorCardw/para, $245 $169| Quadboard I, no RAM, expandto 256K 295 $ 215
Graphics Card,Mono  $499 $329| Quadboard II, SgK,exgsa;lgCto 256K,25/CC l;gg; : ggg
=~ KB5150, d. keyboard $209 $159| Quadboard Il, 256K,
TeleVideo Key Tronic kg3i), S0 keybord NEW 5255 $199| Quad 512 + 64K plus serl por 325 $265
256K 2 360K Disk Dnves 8088Chip $2499 CALL KB5151 jr, keyboard NEW § 255 $199| Quad 512 + 256K plus serial port 550 $ 420
Koala Pad™*w/PCOesign ~ $150 ¢ 89| Quad 512 + 512K plus serial port 895 $ 625
hDaIa Programmer's Guide $ 15 $ 14| Quadcolor|, board, 16 colors 295 $ 195
ENITH * Upgrade Quadcolor | to Il kit 275 $199
256K, 2 320K Disk Drives, MAYNARD wusiurcion GeadMrc $ 8 $ 73 '&ggzﬁom:r&mggg%:%nnm 795 $ s;g
MS 005 2.1, 808B Chip, 25/P  $2799 CALL | Srav ooy e 3 3353|" Quadchromell 14" R® Coor NEW $650 § 450
SERIES HardDisk |/F Module (HOM) § 499 $399| Amberchrome, 12" Amber NEW 215g $ 165
o w T R RH e
Paa Port Module 9
IBM-PC or XT DRIVES ACCESSORIES Seral Pt Modu (SPM) § 9% § 79| Quadnet iX NEW $1995 $1745
| Clock Cal. Module (CCM) 55 : Gg .
Game Adapter Module (GPM) $ 49 4
ALLOY PRE  PRIGE Vemoy ose 2k i 1435 $a83 Tltfano e R o
moty Module
* Xlomeg tard beke (T W61 %5 0|10 P RODUCTS, stk SILSKS, 130

,’§ 1954 by Conroy-LaPointe, Inc.
All Rights Reserved

©]1983
Conroy-LaPointe, Inc.
Call for Larger

$45 R P
9Each 4164 200 ns
90 Day Warranty by us

* ComXEconoRAM™ 256K BOARD
$325 $295 Two or more,

*ComXEconoRAM™ 384K BOARD

$375

With Fastrak™ RAM Disk Emulator and Spooler Software
Fully Compatible, 1 Year Limited Warranty by ComX
Works on DOS 1.1, 2.00r 2.1
Prices and availability subjectto change. Call

*
Chip Ki

UTILITY & SYSTEM

Amdisk V, Yheigit, internal, 320/3 5 usr - OUR
Andik ¥, Dﬂnallt;l?::ﬂm 5 PRICE BORLAND, Turbo Pascal NEWS 50 § 39
* MICRORIM, Rbase, Series 4000 495 $285 g dekick NEW'S' S0 3 39
ARKTRONICS, Jane w/Mouse 29 $195 BrtoiodRooot Witer S 150 §-89 | DIGITAL RESEARCH,
D) ASHTON-TATE, Fiay! o 128 3159 it s 195 8129 [ CP/MEE™ pCXT $ 80
ramewor| 7 oncurrent CP/M-86™ w / windows $350
CONTROL D e dBase NEW 3695 $369| MICROSOFT, Chat NEWSZ0 3183 |  ceasicas(ceames) $.200
DS/DD *  dBase ll, (req. PC-DOS & 128K) 495 $289 Multiplan 195 $129 CBASICComuler (CP/M-860r PCDOSea) $ 600
DATA dBase I1'to 1l upgrade 200 $119 Word 375 $235 PL/1 (PC
dBase Il User's Guide (Book} 30 20 Word with Mouse 475 $289 PL/Y (CP/M 86)
Everyman’s DB Primer (Book) 15 12 MONOGRAM, Dollars & $ense 165 $110 Speed Prog Pkg (CP/M-86)
AT\, Training Programs-~Wide line in stock $ 75 50 MULTIMATE‘Murtimate 495 $295 DR LOGO-86 (CP. MBS)
* BRODERBUND, Bark Street Writer  § 80 $ 56| NWANALVTICAL Soipok  NEW $495 $345 | FUNK SOFTWARE, Sideways  NEW
BPI, Gen'l AcctgAR,AP or PR, each 595 $375 OPEN SYS, GLAR A'P PRINVor POeach $695 $429 HAYES, Smartcom Il (DataCom.)
Personal Accounting 195 $125| , OSBORNE/COMX, (Book & Business, Statistics * INSOFT, GraFORTHéammated k1] graph]
CDEX Trmnlng for... (Large Inventory) 70 45 & Math Programs on DS/DD Disks) 4 LIFEBOAT Lattice NEW
G LABS, Micro Plan 495 $335 Some Comn?on Basic Programs(70ea) § 100 69 ICROS TUF, Geosstalk XW1(Data Com.)
Call For Larger 185 *CONTINENTAL Ultrafile NEW § 195 $125 Practical Basic Pro| amsl(;408ach) 100 69 MICROSOFT muMath/muSimp
Quantity Prices FULL HEIGHT Lax Adxantage b= 1;8 gS PEACHTREE, PeacﬁPak GLARBAP 395 $239 Eusmﬁ:s BASllc Comp.
jome Accountant Plus 9 ! ascal Compiler
65 nat HeiGHT FCM Filing Cataogng Mailng)  $125 § 79|  oUADRAM, Torammies " New 3305 $a00 ¢ Compier
30Day Limited Warranty by Factory Authorized Distributor Property Management 495 $329 Investment Strategy  NEW $395 $295 BASIC Compiler
DOW JONES, Market Analyzer 350 $2191 SOFTWARE PUBLISHING,PfSFile 140 89 FORTRAN Compiler
Mav:et Manager 300 $189 "PFSReport $125 § 79  COBOL Compiler
CDC, 1HiDual Drive Installation kit § 30§ 16 Fox &GELLE# ket Mcroscope 49 $219 PESHnte §140 $ 89 ;‘gggg&#ﬂ!mﬁf 0. 14 programs
MAYNARD, Floppy Cont. fw/ParaPort) § 300 § 239 Quickcode,dGraph, Graox o Czeach $295 $195 | opemt coeiey oo n 3190 8 89 -
QUADRAM Quaddisk Internal Hard Disks wiControler | |y aR A oars eachioct) wew § 308 § 208 SSUSATELLITE bordPortct % 3373
IN STOCK ——CALL HAYDEN, IBM Pie Writer g 200 $135 Personal WordPerfect  § 195 $149 |  ATARY, Centipede, PacMan or Donkey,each § 35
Pie Speller or Sargon llleach § 50 § 34 STONEWARE, Advanced D.8. Master 595 $395 |* ARMONK, ExecutveSuite $
HOWARDSOFE % SUMMA, Trader's Forecast NEW $250 $159 | BLUECHIP, Millonaire or Tycooneach  § 60
Trader's Data Manager ~ NEW 129 | BP1ISYSTEMS, Persona Accounting
Tax Prepare, 1984—or 1993year $ 295 $220 TradersAccourtant ~~ NEW $350 $219 |« BRODERBUND, Anpl Panic (Color
Convert your PC to 10 meg and to be XT compatible with HUMAN EDGE, Managemert o Sales ea § 250 $ 159 Complete Syst NEW § 700 $445 Runner o Serpentine, each 35
one of the following INTERNAL HARD DISK SYSTEMS. Kits 1US, EasyWriter Il System 350 $259 T/MAKER, Tm mem csgcn Goren Learn Brid, NEW
are quali engmeered to work with DOS 2.0/2.1. Com- EasySpeller I 100 6 5 $215 $169 e £e
letely XT compatible. All you need is your DOS manual. : - GL+AR+ THOUGHTWARE, MELSQ”B 33%oflist | COMPREHEN., PC Tutor(l. 1or 2.0,ea)
i E r Business System: GL+AR+AP 14% $995 CONTINENTAL, HomeA tant P 50
asy to |nstal| cludes IO Megabyte Hard Disk, Controller AR AP,OF or INV, each 505 $395 VISICORP. $250 $159 lomeAccountant Plus § 1
Card and Instructions. £ Syl L Fult lJne In Stock Cal DAVIDSON, The Speed Reader Il - 75
* INSOFT GraFORTH (animated 3Dgraphics) § 125 95 Word Attack! or Mathbiaster, each
+ COmX itemd 10meghard Dok &LF  NEW § 869 | |  KNcTumR oware (reg Gaphics) NEW $ 53 P Simor femple of ks
Kamerman Volkswriter Deluxe 295 INFOCOM, Dreg;ﬂme!,c, g’f,i,end,d, each
Labs * LOTUS, 123 495 $309( 1983 CL SOFTWARE AWARD: Zork L or Zork l or Zork Il each
Megallight 100, 10 mbyte Hard Disk Kit ~ NEW $ 869 QUE, U5|§gm 2““1( ok) NEW 5?;-" ‘?g ‘Cﬁgy I Fa:j by Cen}rgl' Pni{n Sﬁhware is still one of th:! 3& méorarsgy?m Wordtrix or Quotrix.each
software available. It will copy more copy prote MICROSOFT, Fiight Smulator Il
MAYNARD LIVING VIDEQTEXT, Trink tank NEW §195 $128 | Software anc.faster than any othet backup syelemn. Unike | - MONOGRAM, Dollss & Sense
10 megHard Disk Kit, WS1 Sandstar MICROPRO WordStar® SPECIAL 49:5 239 other wﬁgs it makes an exact duplicate of your original ORIGIN, Ultima Il
Controller wil accept 3 Sandstar modules $1395 $1150 WordStar Plo!ess:onal 4Pak SPECIAL § 695 §355 100% verification of copy. Documentation is | pg) CORP., Personal Investor
CorrectStar™ (requlres 192K) -~ NEW $195 $125 excellenL SCARBOROUGH, MasteType
MailMerge™ 250 $129| » CENTRAL POINT, Copy lIPC ~ NEW $ 40 $ 30 SPINNAKER, Snooper Troops {1 or 2)
gtaléndef" i SPECIAL 522 {gg * c%MX.tFastrak"‘ RAM/Dis ﬁomt'sam’ Story Machine or Face Maker
roQptions, and printer spooler program. Works on any
I * MEANS A BEST BUY InfoStar™+ SPECIAL $495 $259| PC/DOS version orEA Card. Menu Dnven $100 $ 59 gﬂ%{&?&?J;ﬁ:ﬁ;?.gﬁ?fﬁban
(" "FREE GIFT Wail To: 12060 SW Garden Piace, Purtiand, OR 97223 I |oURAD tites TOLL FREE | oo
of our order forms qualifies you for a free l 800 547 1289
Use
| it with your order. Get on our matinglist  NAME | # B 12 OREGON ONLY (800) 451-5151 (503) 520 9877
' now for order forms, and our new newsletter |
andsalesspecials announcement Our  ADDRESS HOT LINE | ORDER DESK HOURS
customers are already on our st | AemBen Information on your order MFn—%r to ?’M PSP}I’
OURAD . Saurday
15512 COUPON ey _STATE__ 2P I &2 NOSALESTAX |COthERTRa78| Sieti i s Snnorron

Circle 93 for IBM Peripherals.

Circle 94 for Apple. Circle 95 for all others.

DECEMBER 1984 « BY TE

197



198

B YT E -

BIG TIME
SIATISTIGS

Statp o™ b ings

the power of
mainframe statistics
your pe sonal computer.
Untilnow, serious statistical analysis
meant mainframes, computer cen-
ters and a lot of extra work for you.

Enter Statpro, the most power-
ful statistical software system ever
developed for personal computers.

It lets you do almost everything

oudo on amain ame on your

M’ or Apple” personal computer.
Including descriptive statistics,
regression, ANOVA, factor and
cluster analysis, to name just a few
capabilities.

And Statpro’s awesome power
isn't limited to number crunching.
You can plot all your results in four-
color graphics, such as scatter, triangle
and regression plots, dendrograms,
histograms and pie charts.

DECEMBER 1984

GO SMALL

hat’s more, Statpro has
sophisticated database

» 0, Management capabilities
& which make entering,
manipulating, transforming and
editing data quick and easy.

Most important of all, you get
this incredible power in one inte-
grated, fully documented, easy-to-
use package for only $795.

Discover Statpro’s capabilities
for yourself. Call us toll-free today
to order a Statpro demonstration
package. We’ll have it on its way to
you within 24 hours.

800-322-2208

In Massachusetts call (617) 423-0420.
Or call your local dealer.

W Wadsworth
Professional Software

Statpro is a trademark of Wadsworth Professional Software,
Inc. Apple is a registered trademark of Apple Computer, Inc.
IBM is aregistered trademark of International Business
Machines Corp.

2=

Circle 382 on inquiry card.



CO-M-M-U-N-I-CATION-S

LOOKING
FOR THE PERF
PROGRAM

BY DAVID BARR AND GEORGE DEW.

EVER HAD THIS NIGHTMARE? You
badly need a survey of all the pub-
lished spreadsheet software reviews.
If you get it, you enhance your reputa-
tion at work by recommending the
most powerful program on the mar-
ket. You've decided to be courageous
and phone the mainframe database.
long distance. and pay the crippling
hourly rate. It will cost you a few
dollars, but it will be more than worth
it if you get that next promotion.
Everything goes well for once. You
boot up your terminal-emulation soft-
ware, dial the 14-digit number, sign
on, and the host computer actually
recognizes the password they gave
you when you phoned in your credit-
card number the day before. The
database seems relatively easy to
search, as you feverishly enter the
right keywords with one eye on the
clock. The host pauses, and you visu-
alize banks of giant hard disk-paks
spinning with a chorus of high-pitched
hums as read/write heads seek back
and forth, picking out the information
you want. Then the first titles begin
to scroll by on your screen, obedient-
ly piling up in a RAM (random-access

Communications
performance criteria

read/write memory) buffer so you can
dump them to a disk file after the
session.

But what's the matter with these
titles? There's the odd one on spread-
sheets, but nothing like you were ex-
pecting. Looks like you used the
wrong keyword.

Well, no problem. At the start of the
session, the host computer said you
could abort any function by pressing
the Break key. Break key? Your micro-
computer certainly doesn't have one
of those. You dash for your terminal-
emulation software’'s instruction
manual and thumb your way through
it. Meanwhile, all that information you
don't need is scrolling serenely off the
top of your screen. Finally you find an

David Barr is a biologist who uses computers
in fis research and for personal enjoyment.
He can be reached at Department of En-
tomology, Royal Ontario Museum, Toronto,
Ontario M5S 2C6, Canada.

George deW. Rogers is a chemist and pro-
fessional conservation scientist who has been
hacking the Apple since it first appeared. He
can be reached at 12 Tyndall Ave., Apt. C,
Toronto, Ontario M6K 2E2, Canada.

RO GERS

obscure reference to Break. Sup-
posedly. if you key in the sequence
Escape Shift-7. your software will send
out an ASCIl (American Standard
Code for Information Interchange)
127 character (7F hexadecimal), rec-
ognized as a Break by some systems.
You try it but the host keeps spilling
out information you don't need or
want.

Now it's panic time. You've already
been on the air 20 minutes, you've
had a buffer overflow (you're not even
capturing that garbage anymore), and
those credit-card dollars are totalling
up faster than the dials on the pump
at the gas station. What to do?

You could just pull the plug. How-
ever, not only does that offend your
sense of elegance, but you remember
the sign-on warning that any improper
sign-off could result in your being
billed for a full hour or more of ex-
pensive mainframe time. Feeling
doomed you sit bolt upright, bathed
in a cold sweat. And then you wake
up. It was all a dream. You didn't pour
all that money down a dry hole. Yet
the frustrations and unnecessary ex-

{continued)

DECEMBER 1984 « BYTE 199



PERFORMANCE CRITERIA

pense encountered with the wrong
terminal-emulation program are real.
Which one is for you? It's almost a full-
time job deciding which features you
want and which are just superfluous
frills.

FEATURES—WHAT Do You
REALLY WANT/NEED?

Maybe the best way for you to start
is to decide just what you want your
communications program to do. If,
like us, youTe interested in learning
about your computer while using it,
your wish list might go something like
this. You want to communicate with
a wide variety of host computers that
answer their own phones. You want to
use freely any functional programs
available on those host systems. You
must be able to send information
from your disks or RAM. And you
want to send information generated
by a program running on your
machine while you are connected to
the host.

Additionally, your communications
software must capture and save
usable information sent from a com-
puter at the other end of the phone
line. You might wanttext, for example,
ready for your favorite word pro-
cessor.

Last, but not least, you will eventual-
ly want your modem-oriented soft-
ware to send information between
two serially hard-wired computers. It's
this latter function that leads us to
suggest you should really be thinking
about communication, not just ter-
minal emulation.

Weve used everything from the
earliest commercial microcomputers
with their severely restricted memo-
ries to new lap-size portables. and
high-powered jobs with hard disks
and RAM disks. We have spent (or
misspent) countless hours communi-
cating with all kinds of hosts, and
weve used dedicated. dumb ter-
minals as well as microcomputers that
were configured as both dumb and
smart terminals. As a consequence,
we've spent more time than we care
to remember scratching our heads
and wondering why nothing will work.

Along the way we've developed
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highly personal. and maybe slightly
opinionated. views of what wed like
to see in the ideal communications
program. So have a look at our wish
list and tell us if there’s any commer-
cial program that can do everything
we want. At the very least. our ideas
may give you some guidelines as to
what to seek as you select com-
munications software.

SIGNING ON

Unless you're wired directly to the ob-
ject of your communicative affections,
youre going to have to deal with "Ma
Bell” There is a whole set of commu-
nications software features involved
with getting connected to a host sys-
tem and successfully logging on. But
there are often other signals that the
host requires for recognition, such as
a specified number of carriage
returns, control characters, or
assorted punctuation marks. Remem-
bering all of these, plus the telephone
numbers to establish the connection
in the first place, can be tedious at
best. It is next to impossible if you
skip around a lot and change your
passwords regularly for improved
security. Thus the macro command or
“macro.”

Most software manufacturers use
their own names for macros, but, in
general, they let you establish a disk
file with telephone numbers and a
whole sequence of stored commands
(including pauses to wait for host
response). Macro commands can be
used to activate a modem with dial-
ing capability and then automatically
satisfy the expectations of the pro-
spective host at a single keystroke. A
macro may seem like a frill before you
buy your first communications pro-
gram, but if you do much telecommu-
nicating, you'll soon come to look
upon it as money well spent. Watch
out, however. for the macro that per-
manently redefines some of your
keys. It's disconcerting to type a mes-
sage, only to find that every ? fires out
your password.

Your microcomputer also has to
match the type of data signals sent
out with those expected by the host.

(continued)

he bottom line in data communica-

tions is getting information from one
computer to another as quickly as possi-
ble without errors. In most cases, this
operation consists of retrieving, organiz-
ing. appending to. and directing data.
Since computers, for the most part, whir
away autonomously upon our desks, any
dialogue between two or more of them
must be extremely regimented and
specifically defined. Time and protocol are
the critical factors.

Communication is a real-time event.
Electronic signals or data, when trans-
mitted, take a finite amount of time to
travel from source to destination. In order
for one computer to retrieve data sent by
another, it has to know the duration of
each data bit and the rate at which new
bits arrive. Sharing this basic knowledge,
the computers are assured of transferring
data discretely and without fragmentation.

Working with the instructions from a
communications program, the computer
translates the data bits into meaningful in-
formation. The translation is governed by
rules and standards with which both send-
ing and receiving computers comply.
These rules and standards define the pro-
tocol, which is the mechanism for pack-
aging, routing, and unpackaging data.

That's all there is to it, really. Protocol
tells the computer what the information
is and what to do with it, and time tells
it when it will be there. Provide a computer
with those two elements and you give it
the ability to communicate. Naturally, im-
plementing a communications program
with the abstract principles of time and
protocol on the reality of chips and wires
gets complicated, but keeping these two
concepts in mind should make the com-
plexity manageable and understandable.

Two METHODS

Communication takes place with one of
two basic temporal methods: asynchro-
nous and synchronous. With the asynchro-
nous method, the arrival and departure
of data is timed by a general clock that

. sets a rate, called baud, that measures the

speed of the data transmission in bits per
second. The actual arrival and departure
of ASCII (American Standard Code for In-
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THE BARE NECESSITIES

BY LARRY FELSER

formation Interchange) characters is
signalled by information appended to the
raw data. With the synchronous method.
data transmission is timed by the same
baud clock but, in addition, the convers-
ing computers share a common clock and
thus are able to time character arrival and
departure without each character having
to carry such signals intrinsically.

Using the asynchronous method, each
character sent down the communications
line carries its own clock bits. The start bit
tells the receiving computer that the eight
bits of an ASCIl character are coming in.
The stop bit tells the receiving computer
that the entire character has arrived.
Before being sent out the communications
port, each character must be supplied with
a start bit at the front of its eight bits and
a stop bit at the rear.

Although precise clock synchronization
is not required with asynchronous trans-
missions, the sending and receiving com-
puters must agree on a baud rate. All
elements in the communications setup
must be set to the same baud. including
modems, computers, and software.

SYNCHRONOUS EXCHANGE

Data communication with the synchro-
nous method is more time-restrictive but
requires no appended data bits to indicate
character arrival. In addition to the data
transferred, two synchronously conversing
computers share a consistently oscillating
modulated signal, called the clock signal.
‘Typically, in the micro world, this clock sig-
nal is supplied by the modems and trans-
ferred for the duration of the link in
parallel with the data stream. The clock
tells each computer when to sample the
data, ensuring only whole bits are re-
ceived. In the initiation of a synchronous
transfer, the sending computer first sends
one or more “sync” characters. The receiv-
ing computer uses these characters to
“synchronize watches” with the sending
computer. In this manner, the receiving
computer knows when to expect the next
character.

For example, computer A is in Maryland
and computer B is in New Hampshire. B
is going to send data to A synchronously.
They first determine what baud to use;

this, for the most part. is a function of the
modems. They also have to determine
what protocol to use, which we'll cover
later. Once the baud and protocol have
been set, B calls A. The first character B
sends down the line is a sync character,
which is simply an agreed-upon ASCII
code or its EBCDIC (extended binary-
coded-decimal interchange code) equiva-
lent. Parallel to the data stream is the clock
signal, which determines the data sam-
pling rate. A will be looking for B's sync
character and will not accept actual data
until the sync arrives. Once A has received
this character, it then knows at what time
every other character of B's transmission
will arrive, since B, in its data stream, will
never leave the line idle. During points in
the transmission when no data is sent, B
will send "pad” characters; these pads are
inserted to keep the line in sync at all
times. This is the key to efficient syn-
chronous transmission. Since B has first
told A its character arrival sequence with
the sync characters, and since A is assured
that there will always be characters on the
line, there is no need for each character
to indicate its arrival.

This type of timing allows entire blocks
of characters to be sent at once, which is
very efficient. However, the protocol for
size, start and end points, contents, and
sequence of a block in a series of trans-
mitted blocks must be defined. In addi-
tion, assurance must be given that the
data transmission has been executed with-
out error, With the synchronous method.
organization, control, and assurance of
data is the job of protocol.

ProTOCOLS
There are two main types of synchronous
protocol: byte-synchronous and bit-
synchronous. The distinction is that bit-
oriented protocols recognize and interpret
individual bits of the data stream, whereas
byte-oriented protocols deal only in whole
8-bit characters. (SDLC/[Synchronous Data
Link Control] SNA [Systems Network Ar-
chitecture| is an example of bit-synchro-
nous protocol.) Bit-synchronous commu-
nication deserves a book of its own and
| won't attempt to cover it here.
Byte-synchronous or bisync protocols

come in many varieties. They were first
developed on mainframe computers, gen-
erally for connecting many separate ter-
minals to the same CPU (central process-
ing unit). The protocols are distinguished
both by the type of terminals used and
the task to be carried out. For example,
the most common terminals, IBM's 3270
series, were designed to communicate in-
teractively with the CPU. Most 3270 ter-
minals communicate using bisynchronous
3270 protocol. Other devices transfer
batch jobs to. and results from. a host CPU.
Batch jobs are programs or data that are
transferred to the mainframe computer all
at once and queued up to be run by the
CPU noninteractively with the user. For
this type of task an entirely different pro-
tocol was developed. A very common
member of this set of protocols is Bisyn-
chronous 3780, again taking its name from
a line of IBM terminals and peripheral
devices.

ENTER MiCROCOMPUTERS

Within the last few years, microcomputers
have dropped in price to the point of be-
ing competitive with commonly used ter-
minals. A natural progression in the
modern office is toward giving individuals
the power and flexibility of a personal
computer as opposed to the shared
resources of a single mainframe computer.
Indeed, many offices that could never af-
ford computing in the past can now pur-
chase a complete computer system for a
price comparable to that of a three-year-
old Ford with bad tires.

As sensible an alternative as this may

seem, many companies are reluctant to
give up their mainframe processing, with
its years of investment and the ability to
tap into the often vast and omnipresent
capabilities of host computers. The solu-
tion is to provide micros with the ability
to emulate terminals and thus be able to
converse with and utilize mainframe ap-
plications, while retaining the quality of
being personal computers.
Larry Felser has a BS. in Mechanical Engineer-
ing from Cornell University and is director of engi-
neering operations for \E Systems Inc.. 112 Main
St.. Box 359, Newmarket, NH 03857.
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This gets us into the rather technical
world of baud rate, parity, and other
aspects of data format. [See the text
box "The Bare Necessities” by Larry
Felser, on page 201, for an explana-
tion of communications formats and
protocol.|

The baud rate is a bandwidth-
oriented indicator of the speed (in

characters per second) that data is
sent over the phone lines. (See “High-
Speed Dial-Up Modems" by Kim Max-
well, page 179, for the difference be-
tween bit rate and baud rate) The
capability of your machineto commu-
nicate at different speeds depends on
the characteristics not only of your
modem but also of your communica-

What do you get when you cross
1200 baud, free on-line time,
and extra features at a price Hayes

can't match?

Data Rate?

The MultiModem
gives you a choice—
either 1200 or 300 bits
per second. So you can
go on-line with the
information utilities.
Check out bulletin
boards. Dial into corpo-
rate mainframes. Swap
files with friends.

On-Line Time?

With the Multi-
Modem you get
CompuServe's
DemoPak, a free two-
hour demonstration of
their service, and up to
seven more free hours
if you subscribe. You
also get a $50 credit
towards NewsNet's
business newsletter
service.

Features & Price?
Of course, the
MultiModem gives you
automatic dial, answer,
and disconnect. Gives

you the Hayes-
compatibility you need
to support popular
communications soft-
ware programs like
Crosstalk, Data Cap-
ture, our own MultiCom
PC, and dozens of
others. Gives you a
two-year warranty,
tops in the industry.

Circle 276 on inquiry card.

Trademarks— MuitiModem. Mult:Com
PC: Multi-Tech Systems, Inc. —Compu-
Serve: CompuServe Information Services,
anH & R Block company—NewsNet.
NewsNet. inc. —Crosstaltk’ Microstuf.

Inc. —Data Capture: Southeastern Soft-
ware —Smartmodem: Hayes Microcom-
puter Producls, Inc.

MultiModem.

But Better?

Yes. The Multi-
Modem gives you fea-
tures the Hayes
Smartmodem 1200™
can't match. Features
like dial-tone and busy-
signal detection for
more accurate dialing
and redialing. Like a
battery-backed mem-
ory for six phone num-
bers. All at a retail price
of just $549—com-
pared to $699 for the
Smartmodem.

What do you get?
The new MultiModem,
from Multi-Tech Sys-
tems. Isn’t this the
answeryou've been
looking for?

For the name of
your local distributor,
write Multi-Tech Sys-
tems, Inc., 82 Second
Avenue S.E., New
Brighton, MN 55112,
Or call us at
(612) 631-3550.

Systems
The right answer every time,

tions software. Most host computers
of our experience can still be ac-
cessed at 300 baud (approximately
30 characters per second). Increasing-
ly. more can also communicate at
1200 baud. Becuase 1200-baud
modems are becoming more widely
available at a reasonable price, we
predict it will increasingly become the
standard in the future. Eventually you
won't be able to access new systems
unless you can transmit at the higher
rate. You had better take a look at
whether the program you are con-
templating can switch baud rates,
either automatically or manually.

The rest of the topic of communica-
tion format, namely data length,
parity, and number of stop bits, is
pressingly important. If you can't
seem to make a new host listen,
chances are your software is not send-
ing data appropriately. Change one or
more of the basic format variables
and, as if by magic, the host will
understand you. Obviously, the ideal
communications program will allow
you to set these variables indepen-
dently (and without having to resort
to machine-language programming).

Even better would be a microcom-
puter communications program that
would detect the host's data format
and tell you if you have to change
your format. Best of all, the program
would perform the change automati-
cally, perhaps just informing you of
what has happened for future refer-
ence.

USING THE HosTt
After youre logged on and the host
is responding nicely to your queries-
for information, your next major con-
cern is to have the complete freedom
of the host's software. Depending on
your host system’s sophistication. this
software may range from a simple set
of menus to word processors, spread-
sheets, adventure games, or com-
pilers for languages like Pascal, C, and
APL. The rub is. the more diverse
your desired host programs, the
greater your need to send special
signals. Such signals can range to
some of the more exotic extras in the
(continued)



LOMAS DATA PRODUCTS INVITES YOU TO:

SHARE THE THUNDER.

The S100-PC-TM offers the
following standard features: S

[0 High performance THUNDER186 8Mhz
80186 processor
[J 512K bytes of RAM (expandable to IMbyte)
[J 4 serial ports to support up to four users
[J 3 Centronics compatible parallel ports
[J Concurrent DOS operating system
allows execution of both CP/M-86 and ‘ ;
MS-DOS (PC-DOS) programs !
[J 5%" IBM-PC compatible floppy drive ]
[J 40 Mbyte high performance Winchester drive '
[] Attractive 10 slot desktop enclosure e

i
N

In addition, a number of options are available including:
larger Winchester drives, more user ports, 80286 proces-
sor, graphics support and additional operating systems
(MS-DOS and CP/M-86).

S100 BUS boards products & support
for the system integrator. . .

All of LDP boards are fully tested to exacting standards
and carry a one year warranty. We specialize in 16-bit
products & support the major operating systems for 16-bit
processors: CP/M-86*%, CONCURRENT CP/M-86%*, and
MS-DOS (PC-DOS).

B THUNDERI186 — THE ONLY COMPLETE S100 BUS,
16 BIT SINGLE BOARD COMPUTER AVAILABLE
TODAY.

Concurrent CP/M-86, which in addition to ranning CP/M-86
programs, runs MS-DOS programs. Comes complete,
ready to plug into an enclosure and run. 256K bytes of
RAMonly...... ... ... PRICE $1595.00

B LIGHTNING ONE***8086/8088 CPU
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10
MHZ operation .............. PRICES start at $425.00

B HAZITALL SYSTEM SUPPORT BOARD
2 serial, 2 parallel ports, battery protected clock calendar.
Hard disk controller host interface . ... .. PRICE $325.00

B LDP 128/256K DYNAMIC RAM
Advanced dynamic RAM with LSI controller for failsafe
operation, parity PRICE 128K—$495.00, 256K—$795.00

B RAMG67 HIGH PERFORMANCE STATIC RAM
High speed (100ns) low power CMOS static RAM. 128K
bytes, extended addressing ........... PRICE $995.00

B LDP72 FLOPPY DISK CONTROLLER
Single/double density, single/double sided disks, both 8"
and 5%" inch drives simultaneously. .. .. PRICE $2175.00

B LIGHTNING 286—80286 CPU BOARD
Offers 4 times the performance of a SMHZ 8086 CPU while
maintaining software compatibility . . . .. PRICE $1395.00

B OCTAPORT 8 PORT SERIAL BOARD
0 to 19200 baud operation real time clock interrupt. Ideal
for multi-user systems such as MP/M-86* PRICE $395.00

S100-PC-TM is a trademark of Lomas Data Products, Inc.

*CP/M-86, MP/M-86 and CONCURRENT CP/M-86 are trademarks of
Digital Research.  **MS-DOS is trademark of Microsoft.
***ightning One Is trademark of Lomas Data Products, Inc.

Circle 235 on inquiry card.

S100-PC-TM: The LDP
Multi-user S100 Bus System
offers high performance at
a ‘low” price . . . plus,
‘‘our’’ system is expandable
and upgradeable!

2 3G9 950
An unbehevable

LOMAS DATA PRODUCTS, INC.
66 Hopkinton road, Westboro, MA 01581
Tel: (617) 366-6434 (1 Telex: 4996272

Dealer inquiries invited.

For orders outside the U.S., contact
our exclusive dealers: [] Rustralia —
LAMRON PTY. LTD., (02) 85-6228

[1 Malaysia — EXA COMPUTER (M)
SENDIRIAN BERHAD, 795284
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cast of 128 ASCII characters. In ex-
treme cases, a full range of 256 dif-
ferent characters or character signals
may be necessary. Chances are, your
microcomputer doesn’t supply all of
these from the keyboard. If it doesn't,
your software had better do it for you.
The best communications programs
let you create a wide range of data
signals from your keyboard. Be
warned. You may have to memorize
an extensive set of multiple key-
presses.

Perhaps the most frustrating special
signal is the physical break. Some
communications software talks about
a Break code. It turns out, however,
that they are only talking about a
Control-C (often used to terminate a
program in operation). If your host re-
quires a physical break, Control-C (or
any of the ASCI| characters you try to
send) will have no effect whatsoever.
What is needed is a momentary ces-

sation in the carrier signal. This means
your software must have control over
the electronics of your modem. That
short break in the carrier is detected
by the host and interpreted as a com-
mand to interrupt program execution.

The best communications programs
will let you alter the length of the
break. This is crucial. Too short an in-
terruption will not be noticed by the
host. Too long an interruption may
cause it to hang up on you, on the
assumption that telephone contact
has been lost. You probably have
already guessed that hosts that re-
quire a Break signal differ in their re-
quirements for the ideal length of the
break.

DOWNLOADING—BECOMING
THE PERFECT PARASITE

All communications software will let
you perform the functions we've
talked about so far. That is, to qualify

as communications software, a pro-
gram must let you contact and log on-
to a remote host system and let you
use the host’'s programs. A program
that does only this lets your micro
emulate a "dumb” terminal.

The first additional feature a “smart”
terminal-emulation program usually
provides is “"downloading” Download-
ing means that your micro can cap-
ture and store, temporarily or per-
manently, whatever is sent to it by the
host.

The simplest and most widely used
form of downloading is reserving
some RAM as a buffer. Then you store
all incoming characters in the buffer
as they are shown on the screen. Later
the contents of the download buffer
are stored on a disk where they are
accessible to utility programs for fur-
ther reference and manipulation. Ac-
cessible, that is. if stored as a simple
text file under your operating system.

Come visit us in our
Long Island Showroom
226 Sherwood Ave.
Farmingdale, NY 11735

©mputerChanne)

OUR SPECIALTY: IBM COMPATIBLE PRODUCTS, GRAPHICS, DATABASE, 68000 UNIX, EXPORT

Se Habla Espanol

Cable:COMSYSTEC NEWYORK
Telex: CSTNY 429418

IBM PC & COMPATIBLES
Fantasic busboard for expansion
BASIC BUSBOARD, 0 RAM. .. .$169

Can add up to 512K RAM + unlimited
number of modules listed below:

Asyne 1/0. ... $88
Parallel 1/0. ... .. ... ... ... ... ..... 63
Clock Calendar....................... 69
Game [/0......... ... ... ... ... ... 69
Floppy controller.................... 160
Monochrome adaptor................ 190
16 channel A/D..................... 110
8-bit I/O module..................... 69
64K RAM kit O chips)................ 45
BUSBOARD with 512K RAM......... 450

ACCESSORIES
IBM 1°C 1 or 2 10 XT upgrade ROM BIOS.........S119
TAVA 2.0 UPGRADE ROM BIOS. . R

60K slimline floppy drive............
§™ floppy subsystem, 2 slimiine disk driv
power supply, controller. ... D

10 MB hard disk w/controller. ...l
ROM Tor 1BM PC (old version)

allow boot from hard disk, speed up processing........ 9

NETWORK

3Com Ethernet network................. CALL

File Server w/513 MB Winchester hard disk,
160 MB streamer tape backup, latest technology

Bring the mainframe power to PC!

: |high quality
diskettes...

5% DSDD Soft Sector w/Hub Ring
Bulk (min.20).................. $1.49 ea.
DYSAN, 3M............ooL L CALL
Maxwell for IBM AT............ 6.75 ea.
3% SS for APPLE etc.......... 4.50 ea.
(* $6 shipping minimum)
reliable surge protector................ 89

Prices subject to change. American Express,
Visa/Mastercard add 3%. FO.B. point of ship-
ment. 20% restocking fee for returned mer-
chandise. Personal checks take 3 weeks to
clear. COD on certified check only. N.Y.
residents add sales tax. Manufacturers' war-
ranty only. International customers, please
confirm price before order. Accept PO. from
Fortune 500, schools and gov't.

Computer Channel TELEX:
226 Sherwood Ave. 429418
Farmingdale, NY 11735 CSTNY

For information CALL (516) 420-0142
To order CALL 1-800-331-3341

SYSTEM CONFIGURATION

We assemble systems at special prices,
including software, special operating
systems, shells etc. Call us for business
systems, CAD systems, networking,
LANS, graphics, mainframe links, in-
terfacing, application integration

FORTUNE 1500
COMPANIES—

LET US SOLVE YOUR
SYSTEM NEEDS!

TELECOMMUNICATION

STUDENT $470

BACK
TO
SCHOOL
SPECIAL
ZENITH ZT]1 terminal
built in modem, auto
dial your school computer

PORTABLE ON-THE-GO

Columbia, Eagle, NEC PC 8021,
ZENITH, TELEVIDEO
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The captured information can even be
printed.

Of course, if the reserved RAM area
gets filled up, recording generally
ceases. Therest of the information is
lost. Even if your micro automatical-
ly saved the contents of a full buffer
to disk. the time it took for that would
lose information. The upshot is that
the download buffer should be as
large as possible, at least 30K bytes
to store about 15 pages during a
single downloading session. Since the
download buffer memory will be
larger the smaller your communica-
tions program (CP), another mark of
a good CP is that it occupies a mini-
mum amount of RAM.

One way to retain information dur-
ing downloading is to set up a system
of prearranged stop and start signals
between the receiving micro and the
host. Sometimes such a system is
known as “handshaking” because the

two computers cooperate during data
transfer. The result is that information
is sent by the host in blocks, because
after the microcomputer has had
enough, it signals the host to stop
sending until the data already sent
has been stored to disk. Then the
micro sends the go-ahead signal and
the host sends until it receives the
next stop signal. Unfortunately, dif-
ferent hosts recognize different stop/
start signals. So your CP should have
the option of choosing several dif-
ferent variations on this pattern.

There's an additional wrinkle to
altering protocol. A few programs let
you pause after you make the tele-
phone connection and change your
protocol in midstream. Those that
don't can make your life difficult by
making you lose data.

A different method of combatting
the problem of potential data loss
during downloading also provides a

solution to garbled data due to tele-
phone-line noise. Noise is the pres-
ence of random electrical signals (you
can even hear some of them as clicks
or static) in the telephone company’s
transmission lines. Depending on how
much is present, your data may be
almost unreadable after transmission.
Fortunately, some commercial com-
munications software packages (and
some in the public domain, too) incor-
porate an error-checking method of
data transfer that allows only good
(ie. unaltered) data to be captured.
For these error-checking communi-
cations programs (Christensen, or
XMODEM, and Kermit are two popu-
lar examples), both the host and the
receiving micro have to use the same
convention. Data is sent in bursts of
128 or 256 characters by the host. At
the same time, the sum of the bytes
in the packet is sent along with the
(continued)
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packet. The program in the receiving
micro captures the data and also
sums the packet's bytes. Only if the
micro-generated sum is the same as
that sent by the host is the data ac-
cepted. If it differs, the program
assumes that an error has occurred,
i.e. that line noise has altered the data
in some way. That packet is then dis-
carded, and the host sends the last
set of characters again.

Notice that with error-checking pro-
tocol. the host sends only one packet
of information at a time. It never
sends more until you tell it to do so.
This means that only a small down-
load buffer is needed. The communi-
cations software pauses and dumps
the buffer onto a disk before advis-
ing the host that it is ready for the
next packet. Downloading by one of
these error-checking methods is more
accurate than using a simple down-
load buffer. The process can go on all
day without losing information, and
watching two machines perform flaw-
lessly in tandem is a kind of high-tech
poetry. But remember, whenever time
is at a premium, error-checking trans-
mission is much slower than simple
downloading, and it can get very slow
indeed if there is much noise on the
line.

A software filter is another of those
things that may seem like a luxury but
isn't. When downloading information
to a remote microcomputer, different
hosts will mix in a variety of special
characters (often control characters)
with the transmission. Most frequent-
ly found are the carriage return
(Control-M) and the linefeed (Control-
]). Depending on your final use for the
data. these special characters can be
annoying. Furthermore, unwanted
control characters can cause func-
tional changes in your microcomputer
if they correspond to codes used by
your software. The only solution to
this kind of problem is to have the
communications software filter the in-
coming transmission. It must either
discard certain characters you don't
want or replace them with acceptable
alternatives. Filtering is often accom-
plished by a translation table. Such a
table allows you to specify before-

hand exactly how each incoming char-
acter is treated and changed before
it is stored.

One common downloading feature
that doesn't seem too important to us
is the ability to turn on the printer and
transmit characters to it during the
course of direct downloading from
the host. This. of course, gets around
the problem of lost information, but
it can slow you down so much that it
hardly seems worth the trouble.
Besides. once you use paper you can't
erase it like a disk file. You run the risk
of wasting a lot of paper on useless
information. And if you now believe
that unwanted control characters can
screw up a disk file, you should see
what they can do to a printer. There,
control codes are routinely used to
set such functions as paper advance.
font size, etc. As a general rule, it's
probably most efficient to download
directly to a disk file and print any-
thing that looks interesting at a later
time.

The only real use we've found for
the printer while were communicating
is to record the menus of a new host
system. When logging on for the first
time, it is convenient to print out the
menus and sign-on messages imme-
diately so you can continue to explore
the system. Otherwise, you may waste
a lot of time re-calling those menus
for reference. You can't afford too
much delay while you try to remem-
ber what to do next. Many host sys-
tems are set up with "timed out”
capabilities. In other words, if you
haven't sent a command by the time
the host thinks you should, the system
will automatically log you off and
disconnect.

UPLOADING—1 CAN'T BELIEVE
IT ATE THE WHOLE THING

The other side of “intelligent” ter-
minal operation is sending stored files
from your microcomputer to a host
computer—what's known to the
cognoscenti as “uploading.”’

Why would anyone want to upload?
The reasons differ widely and are
pretty specific to the individual.
Perhaps the most common reason is

(continued)
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The only thing
trickier than getting
onto a system without
pain is getting away
with a clean and
satisfying attitude.

that the host computer is being used
for electronic mail (EMAIL)—sending
a message to be read by another user
of the system. Often the EMAIL editor
programs are rather primitive. You
may prefer to use the word-process-
ing software on your microcomputer
to prepare and edit messages before
sending them to the host for process-
ing.

Maybe youre a writer who com-
poses with a portable microcomputer
on the road and you need to store
text files for your magnum opus. You
send them to a mainframe host for
safekeeping. When you get home
again, you download the lot for fur-
ther editing and printing. Maybe you
use your micro as a “glass keypunch.”
Programs and data files prepared on
your own system are later sent to a
mainframe to run big number-crunch-
ing jobs.

Whatever your reason for uploading
files to a host computer. the potential
problems are many. All the details of
protocol are just as important as in
downloading. In addition, there is
wide variation in the ability of host
computers to consume your transmis-
sion. Some can absorb a seemingly
endless quantity of characters without
a complaint. Others require that the
data stream be neatly packaged into
individual lines, separated by carriage
returns, sometimes accompanied by
linefeeds.

If you are to use these varied sys-
tems automatically, your CP must not
only be able to read a disk file and
send it out over your modem, but
must also be able to send it in the
fashion required by the host. If it can't,
the result will be error messages, con-
fusion, and usually a breakdown in
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communications with the attendant
waste of time, and maybe money, too.

MACHINE ACCESS—STOP THE
WORLD, | WANT TO GET OFF
When you're telecommunicating with
another computer, you might still
want complete access to your own
machine. (Most CPs don't allow this)
Atthe very least, you are sure to want
to check your file list (and also to
change data disks during the session).
Maybe you'll need to review a disk file
before uploading or after download-
ing. It should be fairly easy to find
those capabilities, but some programs
don't allow them.

It's still harder to find a CP that will
let you run one of your own programs
while youre connected to the host. so
that you can send your program out-
put directly over the phone line. This
can sometimes be a very useful capa-
bility. as in the job one of us had. to
transfer over a thousand sequential-
ly numbered, short disk files over the
phone line to a minicomputer for
statistical processing. We didn't have
a CP that was up to doing the job
automatically, so the primitive pro-
grammability built into the modem
had to be utilized. A jury-rigged CP
was improvised in BASIC, to minimize
the agony.

SIGNING OFF—SAY
GOODNIGHT, GRACIE
Sooner or later you will want to ter-
minate the current conversation be-
tween your microcomputer and the
host and move on to something else.
The only thing trickier than getting
onto a system without pain is getting
away with a clean and satisfying at-
titude. First you'll have to figure out
how to get the host to give up grace-
fully. It seems they all have different
requirements for saying good-bye.
If you have a direct-connect
modem, you'll also want your CP to
be smart enough to tell it how to hang
up the phone. Some communications
software is tailored only to work with
specific communications hardware—
fine and convenient if you happen to
have all the parts that work together.
We think it’s a little better to have the

flexibility to define macros so that
new hang-up commands can be sent
to a new modem when you need it.
Of course. you can always just “pull
the plug” But that's so inelegant (to
say nothing of kludgy). you run the
risk of endangering your health
through sheer mortification.

GENERAL FEATURES

In addition to the necessary functions
mentioned above, there are a host of
other factors to take into account.
Some, while not crucial, are vexatious
to do without. We know of one pack-
age, for instance, which, in its first
commercially available version, didn't
allow files to be read from or written
to any disk drive other than the one
from which the program disk had
been booted. That program disk had
to be removed from the drive before
any intelligent terminal operation was
possible—a constant source of an-
noyance. Fortunately, the second ver-
sion of the program had the neces-
sary option to redirect input and out-
put from/to a second disk. Ideally you
should look for a program that can
address any of several disk drives you
may have now or might add in the
future. (This will be especially impor-
tant if you add a hard disk at some
point.)

Not all special features are so
critical, and some may be regarded as
largely a matter of personal prefer-
ence. One CP has an extensive set of
menus to guide you through such in-
tricacies as selecting block-transfer
protocol, baud rate, and disk drives.
Another presents you with a blank
screen and relies on memorization of
the control codes necessary to
change options. Changes can be
made, however, without first switching
to a special menu. ,

The first program is easier to use for
the first month or two. In addition to
being hand-held through the neces-
sary steps, it is always clear which on-
screen messages are coming from the
host and which are coming from the
communications software. For the ex-
perienced user, however, the second
program is preferable. It isn't

(continued)
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necessary to call up an annoying
series of menus to initiate each sim-
ple operation.

Clearly, which kind of program you
look for depends a lot on your per-
sonal preference. We think the ideal
solution is a program with extensive
menu guidance for the uninitiated,
but with the option to skip all menus

for the experienced user.

Another feature you might not think
you need until you have wasted 40
minutes and 1000 keystrokes is the
ability to automatically redial a
number and sound a warning that
connection with that busy host system
has finally been made. Anyone who
frequently has to use telecommunica-

Programmer’s Quiz

BetterBASIC is .
a. Interactive
b. Structured
c. Compiled
d. Modular
e. Extensible
f. Supports 640k
g. All of the above

‘aAoqe 3y} jo je ‘b ‘suy

Ask your dealer for BetterBASIC or
call Summit Software at 617-235-0729

BetterBASIC 199.00 8087 MathModule 99.00
Runtime System 250.00 Sample Disk 10.00

Summit Software Technology ..
P.O. Box 99, Babson Park,Wellesley, MA 02157
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Circle 355 on inquiry card.

tions will quickly place this in the
“must have" category. You'll be able
to continue other activities, secure in
the knowledge that a clear and rec-
ognizable signal will be sounded
when the link is ready.

Finally, some CPs come with a batch
of utility programs that may be run
before or after the on-line session
with the host. These are usually
related to processing disk files so they
can be transmitted more easily, or in-
terpreted or printed readily after
downloading. It is possible, for in-
stance, to translate a binary file into
ASCII form for transmission with a
utility program. But wouldn't it be bet-
ter to simply build the facility for
transmitting binary files into the CP in
the first place? The same might be
said of utilities that allow transfer of
disk files between each of several
operating systems you may run.

Generally, the guestion of special-
purpose utilities accompanying the
CP seems to us a minor one. The most
important utilities should obviously
be built into the program. The less im-
portant ones are better handled by a
utility like a word processor.

At this point, perhaps the last and
most useful guideline we can suggest
is to remember that like almost every
other product that is subject to tech-
nical and design limitations, the
“best” CP is going to mean different
things to different people. Since the
more features you have, the more
memory you use up (or the more
time-wasting disk access you require),
you can't have everything in a single
program. Judging communications
software should be a matter of
evaluating the trade-offs. In other
words, excellence becomes a matter
of how many features the author of
the package was able to include with-
out sacrificing compactness and
efficiency.

Whatever you are looking for in CPs,
youre sure to find a considerable
variety to choose from. And when at
last you find the program that does
almost everything you want. we can
guarantee that you'e in for a fascinat-
ing experience in telecommunica-
tion. m
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A New Age Dawns for
Microcomputer Programming

PROMAL™ is innovative.
PROMAL (PROgrammer’s Micro
Application Language) was
designed to achieve maximum
performance from small comput-
ers...performance previously
impossible except with machine
language. And it was developed,
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a development system for limited
& |Memory environments,

PROMAL is complete.
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language. It's also a true develop-
ment system, complete with its
own command-oriented
operating system executive; fast

with savesto memory and com-
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PROMAL is elegant.

PROMAL overcomesthe perfor-
mance limitations inherent in all
small systems. It gives you access
tothe power of the machine. But
itdoesn't require the complexity
of machine language program-
ming. With PROMAL, you can
have performance the easy way...
since it was developed fromthe
very beginning to work on small
systems...elegantly.

PROMAL may be the answer
to your programming needs.
Finally, there’s an answer to the
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Functions w/passed arguments
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FOR, CHOOSE, BREAK, REPEAT,
INCLUDE, NEXT, ESCAPE, REFUGE
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