


A new small computer
that won’t limit you tomorrow
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Here's a low-priced computer that won’t run out
of memory capacity or expandability halfway
through your project.

Typically, computer usage tends to grow, requir-
ing more capability, more memory, more storage.
Without a lot of capability and expandability, your
computer can be obsolete from the start.

The new System One is a real building-block
machine. It has capability and expandability by the
carload.

Look at these features:

m Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing expansion
with

— color graphics

— additional memory

— additional interfaces for telecommunica-
tions, data acquisition, etc.

8 Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1H, has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer even offers
multi-user capability when used with our advanced
CROMIX* operating system option. Not only does this
outstanding O/S support multiple users on this com-
puter but does so with powerful features like multi-

ple directories, file protection and record level lock.
CROMIX lets you run multiple jobs as well.

In addition to our highly-acclaimed CROMIX, there
is our CDOS*. This is an enhanced Cpmt type system
designed for single-user applications. cP/m and a
wealth of cp/M-compatible software are also
available for the new System One through third-
party vendors.

COLOR GRAPHICS/WORD PROCESSING

This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI interface and two-port RAM. cards.

Then there’s our tremendously wide range of
Cromemco software including packages for word
processing, business, and much more, all usable
with the new System One.

ANTI-OBSOLESCENCE/LOW-PRICED

As you can see, the new One offers you a lot of
performance. It's obviously designed with anti-
obsolescence in mind.

What's more, it's priced at only $3,995. That's
considerably less than many machines with much
less capability. And it's not that much more than
many machines that have little or nothing in the
way of expandability.

Physically, the One is small — 7"’ high. And it’s all-
metal in construction. It's only 14Ys" wide, ideal for
desk top use. A rack mount option is also available.

CONTACT YOUR REP NOW

Get all the details on this important building-block
computer. Get in touch with your Cromemco rep
now. He’ll show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CPIM is a trademark of Digital Research

Cromemco-

I n ¢ or p or a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 84040 ¢ (415) 984-7400
Tomorrow’s computers today
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Management Information Display

Ultrasonic heart sector scan

Process Control

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SD! then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, r, ©).

*U.S. Pat. No. 4121283

Model SD! High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Model SD1 plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow’s computers today
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each other. As Robert Tinney's cover illustrates, each station in the network is
linked physically to the others, but each also can operate independently. The
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with other networks thousands of miles away.
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cluding “Local-Area Networks: Possibilities for Personal Computers,” ““Ultra-
Low-Cost Network for Personal Computers,” and “’Network Tools—Ideas for
Intelligent Network Software.”

In addition, Steve Ciarcia helps you "“Build an Intelligent EPROM Program-
mer,” and Martin Hayman discusses ‘‘Software Protection in the United
Kingdom.” We have "'The Atari Tutorial, Part 2: Graphics Indirection,” and
C A Johnson advises on how to ““Prepare Your Program for Publication.” Of
course, you can also enjoy our regular features and much more.
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. .stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

“. . .better monochromatic

.. .display. . .."
ELECTRONIC DESIGN,
1981 Technology Forecast

MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 780

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus

compatible

Screenware™ Pak 1

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

Screenware™ Pak 11

An optional software superset of Pak I which
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter-
minal I/O, relative coordinates, faster vector and
character plotting, a macro facility, full UCSD
Pascal compatibility, and more.

12310 Pinecrest Road ¢ Reston, VA 22091

s T T et

Light pen
interface
Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

And now...COLOR!

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as “bit planes” at a full
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program-
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink-
ing bit plane, and a highly visual color editor are
standard.

SCION

Circle 328 on inquiry card.

e (703) 476-6100 » TWX: 710-833-0684
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Local Networks
Are Buzzing

by Chris Morgan, Editor in Chief

Buzzwords are a way of life in the computer industry, and the latest buzz-
word (or, to be more correct, buzz-phrase) among computer cognoscenti is the
local network. Networks in one form or another have been with us for some
time. IBM's SNA network and the X25 public network from ISO (International
Standards Organization), used by Tymenet and Telenet, are systems designed
to transmit huge amounts of data over long distances. But recently a whole
new industry has sprung up to serve personal computer owners who want to
send electronic mail or share the other resources of a local network.

This month we present several articles about local networks, including one
written by Harry J Saal, President of Nestar Systems Inc, called “Local-Area
Networks: Possibilities for Personal Computers.” It's an excellent overview of
local networks, their history, and the current state of the art. Much of the im-
petus behind the blossoming local-network field comes from Ethernet, Xerox’s
high-end local network system that can transmit up to 10 megabits per
second (Mbps) of information between users. You may have seen the recent
television advertisements for the Ethernet system.

Although Ethernet works well for large-scale systems employing minicom-
puters or mainframes, it's a case of overkill for microcomputers, which have
inherent speed limitations. Two local network schemes, both patterned in one
way or another after Ethernet, now exist to serve the microcomputer market.
One such network, made by Nestar, is described in detail by Dr. Saal. The
other is a relative newcomer — Corvus’s Omninet.

Comparing Two Systems

While the Nestar system, officially called the Cluster/One Model A, is
designed exclusively for use with Apple Il computers, the Omninet system
allows users to mix and match such computers as the Apple lI, Radio Shack’s
TRS-80, the Onyx, and computers using the LSI-11 processor and the S-100
bus.

The data-transfer rate of the Omninet system is 1 Mbps, compared with
Nestar’'s 240 kbps. Although Omninet is technically four times faster than the
Nestar system, the numbers can be misleading because the actual amount of
time spent transmitting or receiving data to and from the network usually
represents only a fraction of the total computing time. Recent tests by Xerox of
the Ethernet system bear out these results.

Of more importance to the average user is the network’s reliability and how
easy it is to use. The Nestar system has been around for more than two years
and has earned high marks for reliability and sophistication. It’s particularly
well suited to classroom use, and | have seen the system at work in many
schools around the country. The Omninet system is just beginning to appear
on the market, and we plan to review it in detail in a future issue of BYTE.
Aside from its ability to handle a variety of computers, Omninet also offers
the attraction of low price. The hardware cards for the Apple II, TRS-80, and



e
“ “ o -, .

New! Z Controller and Z Drives . . .

Expect more from Percom.

Percom’s double-density Z Controller for the H-89 is
now available.

Check its many outstanding features.

And keep in mind its from Percom, a company
that introduced its first disk system in 1977.

e Controls up to four single- or double-headed mini-disk drives.
@ Handles 35-, 40-, 77- and 80-track drives, and other standard
track densities. ® Formatted data storage capacity of 80-track dis-
kettes is over 368 Kbytes. Forty-track diskettes store over 184
Kbytes. Capacities for other track densities are proportional. A Z
system with four double-headed, 80-track drives provides almost
3 megabytes of on-line data. ® The Z Controller co-resides with
your H-89 disk drive controller. Your software can select either,
and you don’t have to move drives around when switching be-
tween systems. ® The Z Controller includes Percom’s proven dig-
ital data separator circuit and a dependable write-precompensation
circuit. Expect reliable disk operation for a long, long time under ‘Z’
control. @ The Percom Z Controller is priced at only $249.95, com-
plete with HDOS-compatible disk drivers on diskette, internal inter-
connecting cable and comprehensive users manual.

System requirements — H-89 Computer with 24 Kbytes memo-
ry (min). Replacement ROM Kit H-88-7 and HDQS 2.0.

PERCOM |

PERCOM DATA COMPANY, INC.
211 N. KIRBY GARLAND. TEXAS 75042

(214) 272-3421
Toll-Free Order Number: 1-800-527-1592

1981 PERCOM DATA COMPANY. Inc
PERCOM. 2FD-40 and ZFD-80 are trademarks of Percom Data Company.
CP/M is a trademark of Digital Research Corporation.

You won’t be disappointed.

Add-On Z Drives for H-89, H-8 Computers

® Forty- and eighty-track densities in either 1- or 2-drive modules.
@ All drives are rated for single- and double-density operation. With
a Z Controller, an 80-track drive can store over 364 Kbytes (for-
matted, one-side), a 40-track drive can store over 184 Kbytes.
® Some models permit “flippy” storage, letting you flip a diskette
and store files on the second side. ®Z drives are fully tested, includ-
ing a 48-hour operating burn-in to prevent shipment of drives with
latent defects. ® Assembled and tested one-drive units from only
$399, two-drive units from only $795.

System requirements — H-89 or H-8 computer with 16-Kbyte
RAM, Heath first-drive floppy disk system, HDOS and drives inter-
connecting cable. (Two-drive interconnecting cable optionally
available from Percom)

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Watch for announcement of ‘2’ CP/M.

Yes . . . I'd like to know more about Percom Z drives and the
Z Controller. Rush me free literature.
Send to

PERCOM DATA COMPANY, Inc., Dept. 26 -B02
211 N. Kirby St. Garland TX 75042

name

street

city state
i
phone number

MAIL TODAY!

zZip



PROFESSIONAL PASCAL

Pascal/Z
NEW ‘Io"

SYMBOLIC DEBUGGER

This fourth generation version of our reliable, Z-80
native code compiler adds the two features
professionals ask for:

# SWAT™—an interactive symbolic Pascal debugger
that allows easy error detection.

¢ Overlays—that allow larger programs to run in
limited memory.

A compiler for Professional programmers

Pascal/Z is a true Pascal. It closely follows the Jensen
and Wirth standard with a minimum of extensions
designed to aid the serious program developer in
producing extremely compact, bug-free code that
runs FAST.

Pascal/Z generates Z-80 native code that is ROMable
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a relocating
macro assembler and Microsoft compatible linker.
And code written for Pascal/Z is fully compatible
with I-PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to

16 bit operation.

Get “The FACTS about Pascal”

Confused about which Pascal to buy?
Pseudo-code... Native code...M, MT or

27 Compare the unbiased benchmarks

in our new booklet. Don't buy a Pascal
compiler until you’ve read it.

Call us for a free copy:

egve’cﬁs" 0 800-847-2088
= (outside NYS)

or 607-257-0190

And ask your local
full-service
computer dealer

about our
Pascal/Z

o7
(onterSystems

Ithaca Intersystems Inc.
Micros for bigger ideas.

Ithaca Intersystems Inc.
1650 Hanshaw Rd « Ithaca, NY 14850 « TWX 510 255-4346
U.K. Distributor:
Ithaca Intersystems (U.K.)Ltd.
Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

Editorial

S-100-type computers cost less than $500 each, meaning
that two interested networkers could assemble a minimal
two-node network for less than $1000. The only addi-
tional cost is for the twisted-pair wiring used to connect
the two computers. No central control computer is
needed to run the network.

Data is transmitted on the Omninet in blocks of ASCII
characters using software tools called pipes, reminiscent
of the pipes used in the UNIX operating system but
operating in a different manner. In this way, machines
having incompatible operating systems (such as CP/M
and UCSD Pascal) can communicate, albeit with some
limitations.

Comparing Nestar and Omninet is like comparing the
proverbial apples and oranges (pun intended). Omninet
is attractive for entry-level users, and it's the only choice
if you want to combine various brands of computers.
Although rumor has it that Nestar is expressing an in-
terest in other brands of computers besides Apple, the
company has made no official statement on the subject.

Nestar has its own advantages, including its excellent
track record. The file server used in the Nestar system is
actually an Apple Il computer, which can act as a spare if
needed in the system. Also, Nestar offers extensive and
well-documented software. The Nestar system requires
16-conductor ribbon cable for computer interconnection,
compared with twisted-pair wire for the Omninet — a
cost saving for the Omninet user.

Corvus is actively promoting Omninet as an industry
standard for microcomputers. Onyx already has bought
an Omninet license, and the Japanese are reportedly in-
terested in the network. (I recently saw a very interesting
hobbyist-designed local network system at the offices of
ASCII magazine in Japan. We hope to tell you about that
in a future issue.)

Siggraph ‘81

As [ write this, the ‘81 conference of Siggraph (the
ACM's special interest group for computer graphics) is in
full swing in Dallas, and it's a winner all the way. Ken
Livingston (who, with Mark Dahmke, reviewed Siggraph
’80 for us last year) is on hand again, and his full report
will appear later this year in BYTE. Without trying to
steal Ken’'s thunder, [ must say that never before have |
seen such exciting portents for the future of computer
graphics as I've seen in the last few days at this con-
ference. The demonstrations of the latest computer
animation left all previous efforts in their wake.

The roster of attendees includes just about everyone
doing meaningful work in the computer graphics field. |
wish continued success to Siggraph, and I hope many of
our readers can attend Siggraph ‘82, to be held in Boston
next summer. For more information, write to Elaine
Sonderegger, Siggraph ‘82 General Chairman, at POB
353, Derby CT 06418.8
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The ultimate single user machine

The PDS-80™ with Cache BIOS™ is a
professional system designed for the
most rigorous single user CP/M*
environments ... in business, software
development, scientific, educational
and industrial research... where
speed and program space are critical
factors.

SymBIOSis quadruples speed

No matter what high-level language
you use... Cobol, Basic, Fortran,
PL/1, or Pascal ... PDS-80 offers more
speed, power and reliability than any
other floppy based CP/M system
currently on the market. The
InterSystems Cache BIOS fully
exploits the advanced DMA and
interrupt features of our reliable
Series Il hardware to buffer whole
tracks in extended memory so most
operations run two to four times
faster than on other floppy based
systems ... actually equals the speed
of many small hard disk systems.
And Cache BIOS also provides many
sophisticated system test and
protection features to assure reliable
operation.

An advanced CP/M
application system

PDS-80 has all you need for
commercial systems integration and
applications software development. ..
including a choice of the industry's
only integral 8 bit front panel. Best of
all, PDS-80 allows the systems
integrator or applications developer
addressing a vertical market to
develop on the same components he
configures for resale. The highly

RUN CP/M
2 fo4 TIMES FASTER!

20slot S-100 mainframe allows almost
unlimited options to suit any end use
environment...including a choice of
tabletop or rackmount design.

InterSystems will work with you at
whatever level is appropriate to
configure the target system you need
...right up to fully assembled and
tested systems with floppy and
Winchester disk drives.

Full software support

In addition to InterSystems’ Cache
BIOS and the CP/M operating

system, models of PDS-80

can include

Pascal/Z,

our highly acclaimed Z-80® native
code Pascal compiler, and InterPak
80™, a special set of utilities
including a powerful screen editor
and versatile spelling editor to assist
in the rapid editing, proofing and
documentation of your code. These
powerful programming aids are also
available as standalone products.

ooty

It’s upgradeable!

Both hardware and software are
designed to provide for upgrade to 16
bit operation. Programs written for
Pascal/Z are fully compatible with
I-Pas 8000™, our Z-8000° native code
compiler, and all PDS-80 systems are
upgradeable to our 16 bit multi-user
DPS-8000.

We build micros for bigger ideas.

Your big ideas. We're dedicated to
providing the computer professional
... Systems Integrators, commercial
program developers, scientific and
industrial programmers... with
professional hardware and software
tools. And we support our customers
to the fullest, with complete,
professional documentation,
application engineering consultation,
and prompt, responsive service both
from the factory and through factory-
authorized service centers.

Call us toll free: 800-847-2088

for complete

information on any
of our 8 or 16 bit
systems and
software
products.

Distributor
Inquiries
Invited

ySleims™

Ithaca Intersystems Inc.

expandable modular design with Circle 185 on Inquiry card. Micros for bigger ideas
Ithaca Intersystems Inc. ¢ 1650 Hanshaw Road ¢ Ithaca, NY 14850 ¢ Phone (607) 257-0190 ¢« TWX: 510 255 4346
U K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

*2.-80 and Z-8000 are registered trademarks of Zllog. Inc. “Trademarks of ithaca Intersystems Inc.  "Registered trademark of Digital Research



Clearing Waveforms

I enjoyed reading Robin Moore's article
“Mountain Computer’s MusicSystem”
(July 1981 BYTE, page 60). There may be
some confusion, however, about the way
the Casheab synthesizer handles wave-
form storage. With the Casheab syn-
thesizer, waveforms are stored on the syn-
thesizer cards and not in the host
memory. This was done for three reasons:

e The Casheab synthesizer uses 1024
words by 12 bits for each of its 16
waveforms. This requires 25 K bytes of
memory, which would be a considerable
chunk of memory space if the waveforms
were stored in the host's memory space.
@ When the waveforms are stored in the
host’s memory, processor time is going to
be required to transfer them to the syn-
thesizer. The MusicSystem uses DMA
(direct memory access), which is probably
the most efficient way to make the trans-
fer. However, this effectively slows the
Apple’s processor from 1 MHz to 500
kHz.

o It is much easier to add more channels to
a system by adding another synthesizer
card set when the waveform tables are not
in the host memory.

Ceasar Castro
Casheab

5737 Avenida Sanchez
San Diego CA 92124

Unsung Marketer

While I thoroughly enjoyed the recent
article entitled “The Japanese Computer
Invasion,” | would like to go on the record
to correct some misleading information
that appeared in the section regarding
Hitachi on page 212, beginning with the
third paragraph. (See the August 1981
BYTE.)

Mr Miastkowski is correct in stating
that there is no Hitachi marketing
organization in the US (for large-scale
computers, that is, a qualification that
should have been included) nor any
movement toward developing one. How-
ever, to call this a “major problem” totally
ignores Hitachi’s satisfaction with the job
being done by National Advanced Sys-
tems (NAS). “Lack of a US organization”
has not "hurt” sales of the AS/9000. In-
deed, NAS has doubled the sales rate of its
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predecessor and is progressing very well in
AS/9000 penetration.

Mr Miastkowski also states that Hitachi
introduced the AS/9000. This is incorrect.
NAS introduced the AS/9000, its redesign
of the Hitachi M200H.

It is also incorrect to characterize NAS
as a company “with (merely) a large
amount of small-computer experience.” In
the 303X class and upward, NAS has 276
systems installed, hardly a lack of ex-
perience. If one includes MVS-class
machines (which are generally considered
not to be “small” systems), the number
goes to about 600! And, in the “H” class,
the subject of the paragraph, we have
more experience than either IBM or Am-
dahl (i.e., we're shipping and they aren’t)!

Lastly, Miastkowski refers to the
“strange bug” which occurred at Lockheed
Dialog and implies that service is a major
problem. This is absolutely untrue.
Specifically, a problem arose in the chan-
nel check logic in which the software was
unable to recover from a channel check.
Investigation revealed that, while the
AS/9000 channel interfaces were designed
to published IBM specification docu-
ments, IBM had subsequently changed (in
this case, loosened) the parameters
governing the timing of the counting of
parallel bits. We immediately applied an
EC retiming the parameters and retro-
fitted all other AS/9000s. The incident, in
fact, illustrated the expertise of our
engineers in solving a problem we did not
even create and in solving it in record
time.

David Goldsmith
Director—Sales Support
National Advanced Systems
800 E Middlefield Rd,
Mountain View CA 94043

On Old Ad Age

As a mechanical engineer, | have had
BYTE save my neck by letting me know
what to expect from the “Silicon
Wonders” before other engineers. But |
would like to share some observations
about BYTE that | have made over the last
five years.

BYTE has evolved from a magazine of
“hobbyists” into a leading and respected
technical journal. As such, the reader is
assumed to have sufficient technical ex-
pertise to read and assimilate the infor-

mation presented. To my knowledge, this
assumption has turned off a number of
potential subscribers. It shouldn’t be too
difficult to publish a yearly “Beginner’s In-
tro” issue of BYTE which could be in-
cluded with every new subscription. It
could educate and entice new subscribers,
while the “old-timers” shouldn’t object
too strenuously to a yearly review of
basics (who knows, it might even help). It
would definitely help overcome the shock
to a neophyte who wants to learn about
the nitty-gritty of computers and picks up
a BYTE only to be deluged with “comput-
erese” and articles that go over his or her
head in the first paragraph.

A good portion of each BYTE is
devoted to advertisement. I am not com-

‘plaining. In fact, I have learned almost as

much about computers from the ads as
from the articles. But I currently have
about 30 inches of booksnelf devoted to
BYTE and, if the advertisements could be
removed, that could be cut down to 20
inches or less! An advertisement that's a
year or more old is of little value to me,
but articles that age are very valuable to
me. What | suggest is to bind the articles
in one group that can be removed for
filing. They could be preceded by the
“prestige” ads and followed by the bulk
ads. I doubt that this change in format
would reduce the effect of advertising in
BYTE since most of BYTE readers that |
know either read every ad in each issue or
ignore them. It would reduce the space re-
quired to archive back issues consider-
ably. (I'd like to see this idea catch on
because I currently have over 15 feet of
bookshelf dedicated to my technical jour-
nals and it's growing daily!)

Lew Merrick
19217-28th Ave W
Lynnwood WA 98036

Qur “potential subscribers” who are
turned off by our technical level should
take a look at our new sister publication,
Popular Computing. ... MH

Legal Arguments

As an attorney, computer enthusiast,
and coauthor of a recently published
booklet entitled “The Copyright Kit—
How to Copyright Your Computer Soft-
ware,” | feel I must clarify two points
raised by Stephen Becker in his article



A Busload from SSM.

80 Character Video

With 80 characters per
line our VB3 is the perfect
video interface for word pro-
cessing. It produces a standard
80x24 display of upper and
lower case characters or as
much as 80x50 for a full page
of text. The matrix for graphic
display goes up to 160x200.
And with optional EPROM,
as many as 256 user program-
med characters or symbols can
be produced.

VB3 is memory mapped
for rapid screen updating. But
it occupies memory only when
activated. So one or more
VB3s can be located at the
same address with a full 65K
of memory still available to
the user.

It generates both U.S.
and European TV rates and
meets IEEE 696.1 standard.
Other features include key-
board input, black on white or
white on black, one level of
grey, underline, strike thru,
blinking char., blank-out
char., and programmable cur-
sor. Software includes a
CP/M compatible driver and a
powerful terminal simulator.
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£-80 CPU

We spent over a year de-
signing the CB2 to assure that
it is the most fully S-100 com-
patible Z-80 CPU on the
market.

It operates at 2MHz or
4MHz by DIP switch selection
and includes two sockets for
2716/2732 EPROMs or 2K
RAMSs. Memory sockets can
be disabled. Separate run/stop
and single step switches allow
system evaluation without the
benefit of a front panel.

CB2 also features an
MWRITE signal, firmware
vector jump, and an output
port to control 8 extended ad-
dress lines (allowing use of
more than 65K of memory).
Jumper options generate the
new IEEE 696.1 signals.

8080-CPU

Our CBIA is identical to
our popular CB1 with the ex-
ception that the on-board
RAM has been increased from
256 bytes to a full 1K.

It also features an op-
tional 2K of 2708 EPROMs,
power-on/reset vector jump.
MWRITE, parallel input port
with status and DIP switch
addressing.

Our S-100 line includes CPU,
Video, 170, 8 and 16 Bit
RAM, EPROM, EPROM
Programmer, Prototyping,
Terminator, Extender, and
Mother boards. Available
assembled or as Kkits.

New SSM Products.

Please call for all the latest details on our newest products:
* MB 64 64Kb static RAM memory.

* 105

e 108

SSM Microcomputer Products, Inc.

two parallel, two serial input/output ports, with com-
plete RS-232 protocol.
multiple RS-232 serial [/Os.

2190 Paragon Drive, San Jose, CA 95131, (408) 946-7400 Telex: 171171, TWX: 910-338-2077

Circle 348 on inquiry card.




Reddy Chirra improves his vision with
an Apple.

Reddy is an optical engineer who's
used to working for big companies and using big
mainframes.

But when he started his own consulting
business, he soon learned how costly mainframe
time can be. So he bought himself a 48K Apple Il
Personal Computer.

And, like thousands of other engineers
and scientists, quickly learned the pleasures of




cutting down on shared time and having his
own tamper-proof data base. 4 _§
His Apple can handle
formulas w1t% up to 80 vari-
ables and test parameters on

_\““I“ilil 1
250 different optical glasses.

He can even use BASIC, FORTRAN
Pascal and Assembl languages

And Apples HI—RES graphics come in
handy for design.

Reddy looked at other microcomputers, but
chose Apple for its in-depth documentation,
reliability and expandability.

You can get up to 64K RAM in an Apple IL.
Up to 128K RAM in our new Apple III. And
there s a whole family of compatible penpherals
including an IEEE-488 bus for laboratory
instrument control.

Visit your authorized Apple dealer to find
out how far an Apple can go with scientific/
technical applications.

It1l ciange the way you see things.

The personal computer. (¥ . Clpple

For the authorized dealer nearest call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.




Letters

“Legal Protection for Computer Hard-
ware and Software.” (See the May 1981
BYTE, page 140.)

Mr Becker tells us that he does not
recommend that his clients copyright (i.e.,
register) their software until an infringe-
ment suit is contemplated. My advice
would be just the opposite.

Section 412 of the 1976 Copyright Act
specifically disallows statutory damages
and attorneys’ fees for any infringement
of copyright commenced after first publi-
cation of the computer program if it was
not registered within three months after
the first publication of the work. This
means that by not registering a computer
program within three months of publica-
tion, you lose possibly important dam-
ages for infringement. For $10 (the cost of
registration), | feel a computer program
should be registered at the earliest possible
moment.

Mr Becker also states that two copies of
a computer program must be filed with
the Copyright Office along with form TX
for registration. In fact, the Rules and
Regulations of the Copyright Office (Sec-
tion 202.20 (c¢) (2) (vii) Code of Federal
Regulations) provide that for a computer
program published only in the form of
machine-readable copies (such as mag-
netic tape, disk, punch card, or the like)
from which the work cannot ordinarily be
perceived except with the aid of a ma-
chine, the deposit need only consist of one
copy of the first and last 25 pages of the
program printout together with the page
where the copyright notice appears.

I hope these corrections, in part, clarify
for BYTE readers a complex area of the law.

Noel D Adler
14 Longacre Ct
Port Jefferson NY 11777

Stephen Becker Replies

I stand by my advice. Mr Adler’s state-
men? that "Section 412 of the 1976 Copy-
right Act specifically disallows statutory
damages and attorneys’ fees for any in-
fringement . . ." tells only part of the
story. In fact, the 1976 Copyright Act
specifically provides for statutory in-
fringement occurring after registration,
whether or not registration occurs within
three months after first publication of the
work.

Ideally, each program should be regis-
tered as soon as possible. Copyright regi-
stration of a program is neither as com-
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plex nor expensive as patenting. It can,
however, be burdensome to register each
program, particularly if you are develop-
ing a substantial amount of new software.
Each registration requires, besides the $10
registration fee and attorney's fees (if one
is retained), deposit of a copy of the first
and last 25 pages of the program printout
together with the page where the copy-
right notice appears if the program is pub-
lished only in machine-readable form, as
Mr Adler notes; otherwise, two complete
copies of the program must be deposited.

As a practical matter, however, the
software supplier will probably become
aware of any infringement fairly soon
after it occurs. The infringer will be liable
for statutory damages and attorneys’ fees
for all infringements following registra-
tion. If the registration occurs within three
months from the first publication date,
the infringer will be liable even during the
three-month intervening time period.
Even before registration, the courts have
the discretion to allow recovery of the in-
fringer's profits to the software developer
and may even require that royalties be
paid.

BYTE'’s Guide Prailsed

My wife and | wish to thank BYTE for
including Mister McGiddies Creations Ltd
in “The BYTE Guide: NCC Chicago.” (See
the April 1981 BYTE, page 64.) It is nice to
be recognized for all the work we have
done to promote the best in Bluegrass
music in Chicago, while serving high-
quality food at a good price.

McGiddies is now computerized by a
48 K-byte Radio Shack TRS-80 Model I
with multiple disk drives, Scripsit, and the
Paper Tiger 460 printer. Without a
publication like BYTE, the information
that I would need to learn how to use a
computer in small business would not be
available. I can actually say the computer
has put some fun back into paperwork,
and, of course, the games are always fun.

Thank you, BYTE. Keep up the good
work.

Hal and Sharon Berger
President and Vice President
Mister McGiddies Creations Ltd
2423 N Lincoln Ave

Chicago IL 60614

PERCOM

Quality Percom products are available
from the following authorized Percom
retailers. If a retailer is not listed for your
area, call Percom toll free at 1-800-527-
1592 for the address of a nearby retailer,
or to order directly from Percom.

ARKANSAS
MICROCOMPUTER SYSTEMS. INC Hot Springs {501} 623.5209
ARIZONA
SIMUTEK Tucson (602) 886-5880
CALIFORNIA
ALPHA BYTE STORES Calabasas (213) 883-8594
BERKELEY MICRO COMPUTERS  Berkeley (415) 848.7122
COMPUTER INFORMATION EXCHANGE
San LuisRey  (714) 757-4849
COMPUTER SERVICE CENTER Hollywood (213)851-3434
DESMAR ELECTRONICS Santa Clara (408) 988-2208
HOBBYWORLD Northndge (213) 8869200
WHOLESALE TECHNOLOGY Santa Ana (714)979-1700
COLORADO
MICROCOMPUTER APPLICATIONS
Denver {303)922.6410
DISTRICT OF COLUMBIA
THE PROGRAM STORE Washington 1202) 337-4691
FLORIDA
EN-TRON, INC. (813) 586-5012

Largo
MICROCOMPUTER CONSULTANTS

Ormond Beach (904) 673-5787
MICROSYSTEMS SOFTWARE, INC.

Hollywood (305) 983-3390
GEORGIA
DAVIS SYSTEMS, INC. Atlanta (404) 634-2300
HAWAIL
COMPUTER CENTER Honolulu (808} 488.2171
IDAHO
OFFICE MAGIC COMPUTERS Boise (208) 376-4613
ILLINOIS
GARCIA & ASSOCIATES Chicago (312) 782-9750
KANSAS
BESCO ELECTRONICS Shawnee {913) 268-7633
CARDENS, INC. Hutchinson {316) 669-8261
MASSACHUSETTS
OMNITEK Tewksbury (617) 851-4580
MARYLAND
DAMASCUS RADIO SHACK Damascus (301)253-2101
MICHIGAN
ALTERNATE SOURCE Lansing 517) 487-3358
MINNESOTA
THE CODE ROOM Eden Prainie (612)934.1826
MISSOUR!
LEMBERGER CO. Vienna (314) 422.3353
SOFTWARE CENTER Florissant {314) 838.7755
NEW HAMPSHIRE
HARDSIDE Milford {800) 258-1790
NEW JERSEY
CHANNEL 1 RADIO SHACK Medtord (609) 654.7454
NEW MEXICO
AUTEL ELECTRONICS Albuquerque  {505) 255.6451
NEVADA
PCS COMPUTER Las Vegas (702)870-4138
NEW YORK
H & E COMPUTRONICS SpringValley  {914) 425-1535
80 MICRO COMPUTER SERVICES Cohoes (518) 235-9007
MICRO 80 SYSTEMS Brooklyn {212) 748-3236
STONY CLOVE New York City  {212) 391.8337
OHIO
FELDMAN ENTERPRISES Akron (216) 724-5583
JERRY'S COMPUTER Cleveland {216)641-6719
MPS Wadsworth {216) 336-2771
PENNSYLVANIA
ADVANCED MECHANIZATION Ivyland (2157672-9000
COMPUTER ANALYSTS New Bnghton  (412) 8469323
TENNESSEE
COMPUTER WORLD, INC. Nashville (615) 255-8330
MARKETING COMMUNICATIONS Memphis (901) 7948677
TEXAS
ACCESS UNLIMITED Richardson {800} 527-3475
(214) 690-0206
COMPUTEX Webster (713) 488-8022
QUALITY SOFTWARE Dallas (214) 484-2976
TEXAS COMPUTER SYSTEMS Brady {915)577-2931
UTAH
MICRO MNEMONICS Sunset {801) 298-6809
WISCONSIN
BYTE SHOP MILWAUKEE Greenfield (414) 281-7004
FOREIGN DEALERS
AUSTRALIA
DICK SMITH ELECTRONICS  P.O. Box 321 North Tyde NSW 2113
CANADA
VAL ERIOTE AND ASSOC Guelph Ontario (519} 824-7041
DVR ELECTRONICS Surrey B.C. {604)576-1045
MEXICO
CIBERMATIC, S.A Mexico {905) 592-3433

COMPUTADORAS Y ASESORAMIENTO
Rio Panvco 14 Mexico5D.F.
DOMINICAN REPUBLIC

RADIO SHACK Santo Domingo  {809) 565 9121
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Introducing the Z Line. ..

Now! Percom Drives for Heath Computers.

Percom’s now making add-on drives for your H-89
and H-8.

Complete drive systems will be available soon.

If your immediate need is for add-on storage,
check the features of our fully compatible Z drives.

If you plan to add a complete disk system, watch
for the imminent announcement of our double-
density Z Controller.

Given a choice, we think you’ll choose from the
Percom Z line.

Add-On Z Drives

e Available in 40- and 80-track densities, in 1- and 2-drive
color-compatible modules.

o All drives are rated for single- and double-density oper-
ation.

e Some models accommodate flippy storage, allowing
you to flip a diskette and store files on the second side.

e Fully tested both electrically and mechanically. Plus, all Z
drives receive a 48-hour operating burn-in to uncover
latent defects. Look for the signed quality assurance slip.

PERCOM

PERCDM DATA COMPANY. INC.
211 N. KIRBY GARLAND. TEXAS 75042

(214)272-3421

Toll-Free Order Number: 1-800-527-1592

©1981 PERCOM DATA COMPANY. Inc.
PERCOM, ZFD-40. ZFD-80 and ZFD-100 are trademarks of Percom Data Company.

® [ow prices: Fully assembled and tested, one-drive units
start at only $399, two-drive units from only $795.

Z DRIVES FROM PERCOM: THE BEST ONES FOR YOUR ALL-IN-ONE

Number Formatted
Tracks Strg. Cap.
Model one side Features
SD DD
ZFD-40™ 40 102K 180K | Low price. fast step time
ZFD-80™ 80 205K 364K | Max. stg., fast step time
ZFD-100™ 40 102K 180K | Flip-side diskette storage

SYSTEM REQUIREMENTS: H-89 or H-8 computer with 16 Kbytes of RAM,
Heath first-drive floppy disk system, Heath disk-operating system and drives in-
terconnecting cable. (Two-drive interconnecting cable optionally available from
Percom). ZFD-80 drives include a program patch on diskette to modify HDOS
for 80-track operation.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Available Soon!
Percom’s Low-Cost Double-Density Z Controller.

Yes . . . I'd like to know more about Percom Z drives and the
Z Controller. Rush me free literature.
Send to

PERCOM DATA COMPANY, Inc., Dept. 26
211 N. Kirby St. Garland TX 75042

name

street

o
)

state
]
phone number

MAIL TODAY! BO1
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TWELVE STRONG

HEATH/ZENITH YOUR

Pick a strong partner

A computer purchase is the beginning of a long term
partnership between you and the people you buy from.
Your ongoing need for software and accessories re-
quires a partner who will stand by you with a growing
line of products. And nowhere will you find a more com-
plete line of hardware, software and accessories than
at your Heathkit Electronic Center. Here are twelve
strong reasons to make Heath/Zenith your partner.

1. The All-In-One Computer

The heart of the Heath/Zenith line is the stand-alone
89 Computer. It's a complete system with built-in 5%a-inch
floppy disk drive, professional keyboard and keypad,
smart video terminal, two Z80 microprocessors, and
two RS-232C serial /O ports. It comes with 16K RAM,
expandabile to 64K.

2. Peripherals

These include the poputar Heath/Zenith
19 Smart Video Terminal, loaded with
professional features. And the 74 Line
Printer, priced as low as $495. Other
printer brands are on display,

including high- '
speed, typewriter-_ug J—L d
quality printers. — . '
L te. “ |

3. Software ) T

Word processing, includes reliable, easy-to-use
Zenith Electronic Typing and powerful, full-featured
WORDSTAR.

Small Business Programs, feature General Ledger and
Inventory Control.

HUG, Heath Users’ Group, offers members a library of
over 500 low-cost programs for home, work or play.

4. Programming Languages

For your own custom programs,
Microsoft languages are
available in BASIC (compiler
and interpreter), FORTRAN
and COBOL.

5. Operating Systems

Three versatile systems give you the capability to per-
form your specific tasks.

CP/M by Digital Research makes your system com-
patible with thousands of popular CP/M programs.
UCSD P-System with Pascal is a complete program
development and execution environment.

HDOS, Heath Disk Operating System gives you a
sophisticated, flexible environment for program
construction, storage and editing.

6. Utility Software

Expand the performance range of your computer with
a broad selection of utility tools, including the best of

Digital Research and the complete line of innovative
Softstuff products.

7. Disk Systems

The 8-inch Heath/Zenith 47
Dual Disk System adds over 2 Fﬂ
megabytes of storage to your -

89 Computer. Diskettes are
standard IBM 3740 format, double-sided,
double-density.

The 5Ya-inch 87 Dual Disk System adds
200K bytes of storage to your 89. Both
disk systems feature read/write protec-
tion and easy plug-in adaptability.

8. Self-Study Courses

Learn at your own pace
with Programming
Courses that teach you
to write and run yourown 4 as
programs in Assembly,
BASIC, Pascal or N Z
COBOL. ez
A course on Computer Concepts

for Small Business gives you
the understanding to eval-
uate the ways a computer
can benefit your business.
Personal Computing is a
complete introduction to

the fundamentals for the
novice. Every Heathkit/
Zenith course is pro-
fessionally designed

for easy, step-by-

step learning.

All Heath/Zenith
Computer Products

are available completely
assembled and tested for
commercial use. Or in easy-
to-build, money-saving kits.



REASONS TO MAKE

COMPUTER PARTNER

Visit Your Heathkit Electronic Center*
where Heath/Zenith Products are displayed, sold and serviced.

Communicate with the outside world through a Three-
port EIA RS-232C Serial Interface.

| Expand RAM to 64K with easy-to-install expansion
chips.

‘ 9. Expansion Options

‘ 10. Accessories

Your Heathkit Electronic Center has the
latest in modems, black-and-white and
: color video monitors, computer furniture
and a full line of supplies, accessories, books
and parts.

11. Service

No one stands by you like Heath/Zenith,
We help you get your system up and
running smoothly. Service is avail-
able from trained technicians,

over the phone or at one of 56
Heathkit Electronic Centers.

12. Value

Your money buys you more because
Heath/Zenith prices are among the industry’s most
competitive. Make your own comparison and find out
how much you can save.
Complete, integrated computer hardware and soft-
ware, designed to serve you and to grow with you
— that's what to look for in a strong partner. And
with Heath/Zenith you get it all under
one roof.

All at your
Heathkit Electronic
Center

Pick the store nearest you
from the list at right. And
stop in today for a demon-
stration of the Heath/Zenith
89 Computer System. If you
can't get to a store, send
$1.00 for the latest Heathkit®
Catalog and the new Zenith
Data Systems Catalog of
assembled commercial
computers. Write to

Heath Co., Dept. 334-827,
Benton Harbor, Ml 49022.

HEATH/ZENITH

PHOENIX, AZ

2727 W. Indian School Rd.

602-279-6247

ANAHEIM, CA
330E. Ball Rd.
714-776-9420

CAMPBELL, CA
2350 S. Bascom Ave.
408-377-8920

EL CERRITO, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA

8363 Center Dr.
714-461-0110

LOS ANGELES, CA
2309 S. Flower St.
213-749-0261

POMONA, CA

1555 N. Orange Grove Ave.

714-623-3543

REDWOOD CITY, CA
2001 Middlefield Rd.
415-365-8155

SACRAMENTO, CA
1860 Fulton Ave.
916-486-1575

WOODLAND HILLS, CA
22504 Ventura Blvd.
213-883-0531

DENVER, CO

5940 W. 38th Ave.
303-422-3408

AVON, CT

395 W. Main St. (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W. 16th Ave.
305-823-2280
PLANTATION, FL

7173 W. Broward Blvd.
305-791-7300

TAMPA, FL

4019 W. Hillsborough Ave.

813-886-2541

ATLANTA, GA
5285 Rosweli Rd.
404-252-4341

CHICAGO, IL
3462-66 W. Devon Ave.
312-583-3920

DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304

INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321

MISSION, KS

5960 Lamar Ave.
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E. Joppa Rd.
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420

PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA
165 Worcester Ave.
617-237-1510

DETROIT, Mi

18645 W. Eight Mile Rd.

313-535-6480

E. DETROIT, MI
18149 E. Eight Mile Rd.
313-772-0416

HOPKINS, MN
101 Shady Qak Rd.
612-938-6371

ST. PAUL, MN
1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 McKelvey Rd.
314-291-1850
OMAHA, NE

9207 Maple St.
402-391-2071
ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935
AMHERST, NY
3476 Sheridan Dr.
716-835-3090
JERICHO, L.i. NY
15 Jericho Turnpike
516-334-8181
ROCHESTER, NY
937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Blvd.
216-292-7553
COLUMBUS, OH
2500 Morse Rd.
614-475-7200
TOLEDO, OH
48 S. Byrne Rd.
419-537-1887
WOODLAWN, OH
10133 Springfield Pike
513-771-8850
OKLAHDMA CITY, 0K
2727 Northwest
Expressway
405-848-7593
FRAZER, PA
630 Lancaster Pike
gﬂt. 30)
15-647-5555
PHILADELPHIA, PA
6318 Roosevelt Bivd.
215-288-0180
PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564
WARWICK, RI
558 Greenwich Ave.
401-738-5150
DALLAS, TX
2715 Ross Ave.
214-826-4053
HOUSTON, TX
1704 W. Loop N.
713-869-5263
SAN ANTONIO, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT
58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Blvd.
804-460-0997
SEATTLE, WA
505 8th Ave. N.
206-682-2172
TUKWILA, WA
15439 53rd Ave.S.
206-246-5358
MILWAUKEE, Wi
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology

Electronics Corporation in
the U.S.

Prices and specifications subject to change without notice.

e e S . —
Your strong partner
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Comments on VIC

1 recently evaluated the specifications of
various personal microcomputers now on
the market, so I noticed a couple of errors
in Gregg Williams's comparison of Com-
modore’s new VIC 20 to other microcom-
puters. (See “The Commodore VIC 20
Microcomputer,” May 1981 BYTE, page
46.)

Mr Williams stated that the VIC is the
only machine in which “the background
color can change independently of the
character color.” This is untrue. If the
Atari is used in graphics mode 1 or 17, its
normal text display is reduced to 24 rows
by 20 columns (similar to the VIC's 23

rows by 22 columns) and the background
color becomes separately adjustable to
any of 16 colors. Mr Williams also incor-
rectly stated that the Atari’s normal text
display is “16 rows by 32 columns”; ac-
tually it is 24 rows by 40 columns, which
means it can display 25% more text than
any of the other computers he surveyed.
It also can be expanded to a full 32 K
bytes of memory by installing one of the
new 32 K-byte “RamCram” boards made
by Axlon (Sunnyvale, California).

On the whole, BYTE should make more
of an effort in the future to standardize
comparison tables. For example, the cost
of each system with a fully extended
BASIC in ROM (read-only memory) and

THE WORLD IS YOURS

A world tull of

you to call lnlo ol dlal-up

our CP/M rem allows you lo

Data communications can open up 8 vlholo nevl worid to you and your computer, A wofld of the tuture. Now
and

nead tor admisslion 1o this world is your CP/M- based computer, a modam and the proper software. That's where we
come in. We have the proper software. CROSSTALK.™ our sman terminal & file transier program for CP/M, allows
around the world, and communicate with them. REMOTE,

te your CP/M system from a remote terminal. giving your

computer ldded Ho:lblmy and usefuiness

Public-access "bulletin board” systems, main frame

CROSSTALK
= Allows your computer and modem to communicaie with olher compulters, mcludmg other C'RIOSSTALK syslems.

"buiietin boards.” Al you

utilities” such as THE

SOURCE.™ and much more

= Simple, easy to use “plain English” command structure makas CROSSTALK easy to learn, yet provides a powerful

tool tor exchanging files, capturing data. and

= Fully error-checked file transters using 16 bit CRC

= Concurrent printer and vedeo allows you to prinl data while v.ewmg iton the CRT

I. Protocol allow

larger than the system's memory,
= Built in "DIR” command.

1 Auto-dial, vedlal and aut (it by

+ Data capture allows saving received data onto your disk

files which are

ilable for the ing

Hayes 80- t03a

Hayes Smarimodem™

Hayes Micromodem 100~

PMM1 Communicalions MM-103

Hayes Micromodem 11~ for the Apple 11°

Any RS-232 modem, including t200 baud modems

REMOTE
= Allows remote use of your computer from a remote terminal localion

= May be called as a subroutine from BASIC. PASCAL. or any other prog 1o aliow under control
= Provides nulls if needed for printing terminals
= Uses less than tk of memory space
= Automatically selects proper baud rate
= Avaifable for S-100 modems {Hayes and PMMI} only
For delails, see your computer retaller, or contact us directly.
[P Microstul, inc.
g Box 33337
0. Decatur, Georgla30033
‘ﬂ (404) 491-3787 (voice)
{404) 9391520 {demo system)
omgutr Products inc L]

o CP
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16 K of programmable memory could be
given. The graphics capabilities should be
compared in some way to show the trade-
off between high-resolution and multi-
color capabilities, such as the maximum
resolution available if you want the abili-
ty to display four colors simultaneously
with individual color control over each
pixel. I would be interested to know how
the VIC with the Super Expander Car-
tridge would compare with the other
machines reviewed according to this
criterion. If the advertised 176 by 176
pixels are individually assignable to any of
four (or more) colors, then the graphics
capabilities of the VIC 20 would lie be-
tween those of the Apple (280 by 192) and
the Atari (160 by 96), being approximate-
ly equivalent to the Radio Shack Color
Computer (128 by 192).

Finally, Mr Williams mentioned that
the VIC 20 uses the 6502A microprocessor
instead of the 6502. What's the difference?
Also, is it possible to replace the 6502 with
a 6502A7

George Fergus
1810 Hemlock P1 #204
Schaumburg IL 60195

Gregg Williams Replies

Mr Fergus's two points about the Atari
are correct—my apologies for the errors.
His comments on the fairness of the com-
parison chart point up the difficulty of
comparing several microcomputers fully.
Anyone buying a microcomputer should
learn everything he or she can about the
different brands (just as Mr Fergus did).
Such an evaluation was beyond the scope
of the article I wrote, so I chose represen-
tative configurations of the different
microcomputers.

The only difference between the 6502
and the 6502A is the higher system-clock
frequency of 2 MHz for the 6502A. How-
ever, a 6502A microprocessor would offer
no improvement in an existing microcom-
puter system without similarly upgrading
the access time of the memory and in-
creasing the speed of the system clock
(which may have harmful side effects).

APL Pals

I read Gregg Williams's article “Three
Versions of APL” with great interest. (See
the April 1981 BYTE, page 188.) His con-
clusion that Vanguard APL/V80 is the
fullest and fastest implementation is one
that we agreed with two years ago when

Circle 250 on inquiry card, =
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Letters

we made our own evaluation.

Since then, we have modified and en-
hanced Vanguard APL extensively.
MicroAPL’s own APL 4.0 release is now
packed with goodies for the APL enthu-
siast. These include fast auxiliary proces-
sors for text search, character-set transla-
tion, laboratory instrument input/output;
MicroTASK utility for project develop-
ment, documentation, and screen handl-
ing; MicroFILE software for four different
types of file access; MicroPLOT drivers
for Tektronix, Hewlett-Packard, Qume,
Diablo, and A-] plotters; MicrolLINK
workspaces for online timesharing links
and CP/M file interchange; and Micro-
SPAN, a complete computer-aided in-
struction package for APL neophytes.

I hope BYTE will include us in its next
language review. There are some exciting
projects in the pipeline for 16-bit APL sys-
tems. APL is very popular in Europe, soin
the meantime, we hope European readers
will feel free to contact us if they're in-
terested in further details.

Robert Bittlestone

MicroAPL Ltd

19 Catherine Pl

Victoria, London, SWI1E 6DX, England

Roots Falr and Square

Steve Able’s statement that any 10-digit
calculator that accurately vyields
(v2)* =2 “...is either doing “funny
arithmetic” or else is not telling you
everything it knows” aroused my curiosi-
ty. (See “Letters,” April 1981 BYTE, page
16.) My rather ancient Texas Instruments
SR-51A does, in fact, yield (+/2)* = 2. So
I wondered if it was performing “funny

arithmetic” or was hiding information
from me.

The SR-51A does calculate 2 to
13-digit accuracy as does HP-41C, then
displays the result rounded to 10 digits.
The difference is that the SR-51A does not
then proceed to forget the additional three
digits. These are still retained in the
register and are used in any subsequent
operations.

The /2 operation produces a displayed
result of 1.414213562, but the internal
memory has 1.414213562373. Squaring
correctly produces a rounded result of 2.
The other functions also produce 13-digit
accuracy rounded to 10 digits for the
display.

In the words of Mr Abel, my SR-51A
“is not telling me everything it knows.”
But, why should the accuracy of the
machine be limited to the size of the
display? Because it does not forget the
extra three digits it calculated, the out-
dated, middle-line SR-51A performs with
greater accuracy than the new, top-line,
very expensive HP-41C.

In addition, my SR-51A, with a little
trickery, will tell me “everything it
knows.” Entering /2 yields a display of
1.414213562. First, I multiply this by 100,
which produces 141.4213562; then I sub-

tract 141, producing a display of
0.4213562373. There are the three extra
digits.

For =, the displayed result is

3.141592654. Multiply this by 100, then
subtract 314, and the result 0.159265359 is
displayed. This would be accurate for the
14-digit value of 7 = 3.1415926535897
rounded to 13 digits. The trailing 0 is sup-
pressed in the LED (light-emitting-diode)
display to conserve the batteries.

It is also possible to enter 13 digits with
an appropriate trick. To enter

1.414213562373, first enter 3.73 EE-10,
then add 1.414213562. This will result in
the register containing 1.414213562373,
and squaring this will produce the
rounded answer of 2.

Apparently, this accuracy cannot be
achieved with “the world’s fanciest
calculator.”

James E Kitchen

Director

Chapman College
Residence Education Center
General Delivery

Beale AFB CA 95903

Talking DVMs

In Steve Ciarcia’s “Build a Low-Cost
Speech-Synthesizer Interface” (June 1981
BYTE, page 46), he describes an encounter
with a disbelieving clerk “at a local elec-
tronics store” after asking if they carried
“any DVMs (digital volt ohmmeters) that
talked.” Steve implies that today none ex-
ist, but someday they will be very com-
mon. Well, at least one does exist.

I recently came across a reference to a
“talking DVM" in the March 1981 Journal
of Chemical Education (page 231). It's
available from Sabtronics International
Inc, 13426 Floyd Cr, Dallas TX 75243
(product number DMM 2010A).

Charles J Spillner
4054 Shona Ct
San Jose CA 95124

The Franklin Institute Research Labora-
tory also has a talking voltmeter avail-
able. Contact the company at Benjamin
Franklin Pky, Philadelphia PA 19103,
(215) 448-1340. . . .

GET THE LATEST SOFTWARE PRODUCTS NOW...
...CHECK OUT OUR 2020 RANGE

THE FIRST IN A SERIES OF ADVANCED MICROCOMPUTER SOFTWARE PRODUCTS FROM OUR 2020 RANGE IS THE WP2020

WORD PROCESSOR SYSTEM.

DESIGNED FOR THE HEATH/ZENITH 289 COMPUTER RUNNING UNDER CP/M® 2.2. IT OFFERS MORE FACILITIES THAN

MOST OTHER MICROCOMPUTER WP SYSTEMS. CHECK THESE.

® ALL THE STANDAND FEATURES YOU WOULD EXPECT FROM AN ADVANCED WORD
#ROCESSOR SUCH AS MARGINS, TABS, PAGINATION. Gt OHAL SEARCH AND REPLACE

PROPORTIONAL SPACING ETC
® LASY TD FORLLOW FIRST TIME USEN DOCUMENTATION

@ SPELLING CHECKER AND MERUGE DOCUMENT MODUIES BUILT IN AS STANDARD  NO

ADDITIONAL PROGRAMS 10 RUN

® COMMUNICATIONS MODULE ALLOWS THE SYSTEM 10 ACT AS A TERMINAL TO A MAIN

FRAME DR LINK UP TO ANOTHER \WP2020 SYSTEM

OTHER IN SERIES INCLUDE: FP2020 FINANCIAL PLANNER CA12020 CONFIGURABLE MANAGER
SPECIFY 8” OR 51" §/5 5/D 289 WHEN OROERING. SYSTEM REOUIRES MINIMUM OF 2 DISKS ANO 48K MEMORY
*CPIM REGISTERED TM DIGITAL RESEARCH WP2020 REGISTERED Th GRAFFCOM

COMPLICATED CONTROL CODES TO REMEMBER

® NO CONFIGURATION REOUIREQD - PRINTER DRIVERAS ARE ALL HUILT IN- YOU CAN
BE PRODUCING REPORTS AND LE TTERS W1 THIN MINUTES OF INSTALLATION

® SUPPORTS BACKGROUND PHINTING WHILST WORKING ON OTHER DOCUMENTS
® HASITS OVN FILING SYSTEM WITH DOCURENT NAMES UP T0 22 CHARACTERS LONG

=
VISA

PRICE: £320.00 \

® SPECIAL SET OF COLOURED FUNCTION KEYTOPS SUPPLIED AS $TANDARD,
® MENU DRIVEN SYSTEM DESIGNED FOR TYPISTS AND SECRETARIES - THERE ARE NO

CALL USTODAY

_ OEALER ENQUIRIES WELCOME @

FOR IMMEDIATE SHIPMENT

eggpgesu GIRAFFCOM SYSTEMS GROUP 102 PORTLAND ROAO LONDON W11 4LX TEL 01.727-5561
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5 erformto Jts fullest capabill-

I ‘hardware demands
esigned to meet the
eclallzed requirements of
day’s microprocessors. State-of-
-art software from Technical
ems Consultants keeps pace
h the rapid advancements in
somputer technology so your
rdware can live up to its full
ential. Our complete line of
state-of-the-art software includes:

The UniFLEX™ Operating System

UnIFLEX, a true muiti-user, muiti-

tasking system for the 6809 and

68000 microprocessors, supports

such features as:

e hierarchical flie systems

e device independent 1/0

e four Gigabyte disk capacities

e fuil file protection

e inter-task communication via
pipes

¢ |/O redirection

* fask swapping

» full random-access files

e comprehensive shell command
language

ardware

r hds state-of-the-art software

g Systems & Support Software from Technical Systems consultams _ '

UniELEX, structured foriarge-scale
microprocessor systems, wili not
run with minimai systems and thus
has avoided design compromise.
(Off-the-shelf versions and OEM
licenses are available.)

The FLEX™ Operating System
FLEX, a powerful, easy-to-use
operating system designed for
the 6800 and 6809 microproces-
sors, includes:

e dynamic filespace allocation
e random flles

e batch job entry

e automatic space compression
e English error messages

e user environment control

e disk resldent commands

e flexible device 1/0

e printer spooling

Plus, FLEX can accommodate
hard disks as well as floppies. The
System is available off-the-shelf
for a varlety of systems and in a
field-adaptable version. (OEM
licenses avallable.)

FLEX and UniFLEX are trademarks of
Technical Systems Consulitants, inc.

Support Software . _

Technical Systems Consultcnts

offers a full line of state-of-the-art

support software compatibie to

FLEX and UniFLEX, some of which

are:

e native C and Pascai compllers
for advanced programming

e extended BASIC for business
and educational applications

e text editing and processing
software

e sort/merge package tor busi-
ness applications

e variety of absolute and relocat-
able assemblers

e debug and diagnostic
packages
.. and more. Write or ¢ali today

for our brochures describing

our compiete product line.

*.U!”‘
[ | i technical futenny
A& conruitantsin .

Box 2570, 1208 Kent Avenue
west Latayefte, Indiana 47906
(317) 463-2502 Telex: 27-6143

Sculpture by Joann Chanay
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BDS C Update

Thank you, BYTE, for the “printf”
technical note and the larger article on
BDS C, by Chris Kern. (See “Printf for the
C Function Library,” May 1981 BYTE
page 430, and “The BDS C Compiler,”
June 1981 BYTE, page 356.) Unfortunate-
ly, the items have fallen victim to some
time-warp distortion, and several points
regarding the package were out of date.

In the printf article, reference is made to
a clumsy method of passing formal para-
meters to C functions in which the para-
meters are copied into absolute locations
in memory by the caller and accessed
from there by the subordinate function.
The parameter-passing mechanism of
BDS C has been totally revamped since

those days. Currently, all parameters are
passed on the stack, and all local (auto-
matic) variables also reside on the stack.
Also, a printf that is functionally equiva-
lent to Chris Kern's is now a standard part
of the package.
The June review was completely accu-
rate in all technical details, except for the

statement that “it's a shame the BDS com-

FULLY ASSEMBLED BOARDS PROVIDE COMPLETE 68000 piler doesn’t go one step further and pro-
CAPABILITY. AND ALL BOARDS CAN BE INTEGRATED vide redirected input and output. . . ."
INTO YOUR OWN SYSTEM. Actually, the current version of BDS C

™ does include a special-function library for

M C68000 M U LTI B US performing both directed 1/0 (input/out-

put) and pipes in the standard UNIX-like

BASED M ICROCOM PUTER manner. This is a recent addition to the

This board provides a full speed MC68000 as the CPU for your paCk.age’ Snd 15 hra thi ‘?d‘.’an,tage Zf EOt

Multibus™ based system. 256 kilobytes of on-board RAM permit the was“n.g,any mlemory.l l]t it use].b’ ©

MC68000 to execute code at full speed (8-MHz ciock with no wait states). ey M me,re 7 6P € wl ©F Wbwny
The board is compatible with the proposed IEEE P796 bus at a compliance functions (written in C, of course).

level of D16M20116V02L. Edge connectors for a logic analyzer are provided BDS C users may be interested to know

to ease debugging. Bus timeout protection, simple memory protection that the compiler has recently been run

and interrupt type selection are also provided. under the MARC operating system (a
UNIX-like system) and that the combined

MAIN PERIPHERAL BOARD VIDEO BOARD : :
®Up t0 32K Bytes of PROM ®32K Bytes of RAM paciage fill b [avsilable HOGW. (e
ETrlple:| htenval Timer ®Programmable Video Controller Vortex Technology. MARC furthers BD
®Two Programmable USARTS ®Programmable DMA Controller Software’s tradition of translating the
®Polynomial Generator and Checker BPROM Character Sets—Up to “best” of UNIX onto 8080- and Z80-based
BThree Parallel Interface Chips 256 Characters systems. BDS C finally has an operating
BKeyboard Interface BEnhancements: Reverse Video, system it ciate. rath th
BBaud Rate Generator for USARTS Understrike, Intensify, Biink, Yy canj“appreciate; jratjer han
®Priority interrupt Controller Suppress battle.
Binterrupt Level Options
An 1/O board with up to 5 serial /O ports is also available; other Leor Zolman
Multibus™ compatible boards will be available in the near future. BD Software
Multibus is a trademark of Intel Corporation. 33 Lothrop St

Brighton MA 02135

For further information, write or call:
TSD Display Products, Inc. 35 Orville Drive, Bohemia, New York 11716. Tel. 516-589-6800

(TSD|
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Stop playing games
orgamzed

and g€
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You spent up to $2,500 on computer hardware to make your

personal life easier. You didn’t spend it just for fun.

Now there’s GUARDIAN — the first microcomputer software
program that can truly organize your life with ultimate ease
and speed.

GUARDIAN is the only program that lets you make a single
one-line data entry to remind you. .. for the rest of your life . ..
of birthdays, oil changes, appointments and any other recurring
events. Once an item and its frequency of recurrence is entered,
you'll never have to worry about remembering again. Each
morning you flip a switch, enter your personal code, and get an
instant readout of everything you need to accomplish that day.

Plainly speaking, there’s no need for special codes or computer
language with GUARDIAN ... you talk to it, and it talks right back
in plain English. GUARDIAN even tells you how to enter data and
correct errors with step-by-step on-line instruction through its
built-in video display manual. The printed manual that comes
with GUARDIAN is also complete and easy-to-understand.

Years Ahead

GUARDIAN lets you organize everything you need to do
today for years to come. The single-line entries are easy to
make, and can even be set to flag you several days in
advance of the event.

Advance To Go
GUARDIAN is programmed to automatically advance
and schedule appointments, PTA meetings, vacation
schedules, tax deadlines and other
CUARDIAN| acuivities indefinitely, until you
: cancel the entry. GUARDIAN's

internal calendar adjusts itself
from year to year.

' Protects Your Interests
GUARDIAN is as easy to

use as pencil and paper, but its memory can't
be lost or erased by accident. System failure
and operator error are protected by automatic
file closure. Password protection keeps
your files confidential.

GUARDIAN's disk has the storage capacity
to organize up to 2,000 separate events for
200 people at the same time.

The GUARDIAN program is recommended for use with any
soft disk drive system with 48k memory or more, and operates
on any CP/M*-based system or the TRS 80** (Model |, Il or
Il). Programs are available on standard 5%- or 8-inch disk, with
storage sleeve. $119.95.

GUARDIAN is available directly from Time Management
Software, and is not soid through any store, catalog or other
source. To order GUARDIAN call one of our toll-free numbers
or return the order blank below.

Call now toll free to order (Ask for operator 601)

1-800-824-7888 (nationwide, except California,

Alaska and Hawaii)

1-800-852-7777 (in California)
1-800-824-7919 (in Alaska and Hawaii)

—
=

£t - ;’3"" 1
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f Yes...iwanttoput "GUARDIAN t0 WOk for me, 1o receive

# maximum efficiency and ease in organizing my personal life

§ with my microcomputer.

: NAME

0 ADDRESS

g 1Y S STATE ZIP

g | have enclosed $119.95 to avoid delays and handiing charges.

¢ O Check O Money Order Price includes tax, handiing and shipping {except C.0.D. Orders).
¢ O COD. (if delivery address is different than above, please specify)

(] —

g Please specifyone: O Sk-inchdisk O 8-inch disk 10A1 g

e Rdlens J L QAT ORI NG W IRDO T Qrering e o )

OTIME 0

MANAGEMENT o5
o) PO. Box 727
S O FTM K'“ Cushing. Oklahoma 74023
* Registered Trademark of Digital Research. Inc. ** Regrstered Trademark of Tandy Corp.
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Did you know
that with
the new

UCSD

P-SYSTEM

you can write
programs in

ORTRAN

and run them on

ALTOS, APPLE, COMMO—
DORE, CROMEMCO, DEC,
INTERTEC, PHILIPS, OHIO
SCIENTIFIC, RADIO SHACK,
TERAK, TEXAS INSTRU—
MENTS, VECTOR GRAPHIC
ZENITH, and many more.,

without changel

{Think about that next time
you want a larger market)

We support systems
software and applica-
tions ready-to-run on
APPLE, DEC LSI-Il:, RADIO
SHACK MODEL li§ and AL—
TOS.

PCD SYSTEMS

P. 0. Box 143

Penn Yan, NY 14527
315-536-3734

1TM Digital Eguipment
§TM™ of Tandy Corp.
*TM™ U. of Callfornia
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Points on Printers

In connection with the review “The Ep-
son MX-80 and MX-70 Printers” (see the
May 1981 BYTE, page 22), the following
specific comments may be of interest:

® The MX-80 offers four rather than three
character densities. The fourth is the
double-width reduced character. It is pro-
duced by an SO (shift-out) code when an
SI (shift-in) code is in effect. The resulting
density is 3.25 characters per cm (84 per
inch).

o A fourth character style can be obtained
by transmitting codes for both boldface
and emphasized. The result is a character
heavier in both horizontal and vertical
lines.

e Line spacings of less than % of an inch
on the MX-80 are overridden when
graphic characters are present. In our ex-
perience, even a single graphic character
in a line will cause the line feed to default
to % of an inch. (This phenomenon is not
covered in the user’s manual.)

® The annoying buzzer on the MX-80 can
be turned off by use of internal switch 1-6.
® The MX-70 (even though its character
matrix is 5 by 7) produces a graphic
matrix of 480 by 8 pixels per line.

As for the Apple Il interface, which
does not transmit the high bit and, hence,
the graphic characters, the peculiarity lies
in the Epson-designed interface, rather
than the Apple’s memory. Our company
produces and distributes an interface for
the Apple II and the Epson printers that
transmits all bits and all characters. We
also produce a firmware printer-support
card for the Apple II. In conjunction with
our interface, this card will (in addition to
many other functions) produce a low-re-
solution graphic dump on the MX-80 us-
ing the graphic characters and a high-reso-
lution graphic dump on the MX-70, which
is printed as eight graphic lines on each
pass.

Amnon Katz

President

Inverted—A Inc

401 Forrest Hill Ln
Grand Prairie TX 75051

I have just purchased the MX-70 ver-
sion of Epson’s printer, and [ would like to
make two comments on the May 1981
BYTE article.

First, the MX-70 can print with eight

points, not seven, which means that with
special software it is possible to print
lowercase descenders by utilizing the
graphics mode.

Second, the Epson interface card for
the Apple Il computer has a link option
for the most-significant bit that must be
changed to allow this bit to get to the
printer. The graphics mode requires a true
16-bit (2-byte) argument to instruct the
printer as to how many bytes are to be in-
terpreted as points on the print head.
Also, a complete byte is required to define
which print hammer is to strike. Before 1
discovered this, I had some weird effects
every time | tried the graphics mode.

I think the graphics mode is the most
significant part of the MX-70 because it
allows a large number of extra features to
be defined by the user:

® special-character sets

e proportional spaces between characters
o proportional spaces between words

e overstrike, and

o underlining

Bruce Piggott
725 Flower City Pk
Rochester NY 14615

Changing Names

Gary Stotts’s Apple Name-Address pro-
gram is so useful that I made a modifica-
tion for my own purpose. (See the April
1981 BYTE, page 32.) Although there is a
way to change the address and telephone
number of a person listed on the file, there
is no way of changing a person’s name.
There may be reason to change the per-
son’s name: marriage, for example. I have
added a few lines to the program to do
just that. (See listing 1).

Gino ] Piazza
49 Browndale Pl
Port Chester NY 10573

Listing 1

1172 PRINT : PRINT “OLD: ";N$())
1175 PRINT : INPUT “NEW: "":N$(I)
1177 IF LEN (N$())) < 1 THEN 1175 =

Credit Due
We inadvertently omitted the credit line
for the photographer responsible for the
photographs in “A Look at NCC 81"
(September 1981 BYTE). We apologize to
Richard Faverty.
e e —"



Announcing the WICAT 68000
Mlcrocanpuier System150.

.l/
.-‘/
]
|
F
1 J } /
| Standard
{ ey Equipment
| . 68000 Processor
"k 256KB RAM
j | 10 MB Winchester
5%" Floppy Disk Backup
2 RS-232 C Serial Interfaces
_ Paralle! Printer Port
WICAT Operating System
Multibus™
, Choice of One Language
Hardware Language
Options Support
Battery Backup PASCAL
Communications: Auto C
oy I Answer and Auto Dial FORTRAN
1 1200 Baud BASIC
Graphics CRT APL
videodisc Interface COBOL
ADA
LISP
Assembler
Call or write WICAT Systems Software
for additional information. Options
WICATsystems UNIX™/V7
- CPM Emulator
P.O. Box 539 1875 South State Street Orem, Utah 84057 801/224-6400 UNIX is.a trademark of Bell Labs. Multibus is a trademark of INTEL.

Circle 409 on inquiry card.




The IBM Personal Computer

First Impressions

Phil Lemmons
89 Remsen St
Brooklyn NY 11201

IBM (International Business Machines Corporation)
has at last introduced the keenly anticipated IBM Per-
sonal Computer. Based on Intel Corporation’s 8088
microprocessor, the new machine is slated to appear in
stores this month, with various hardware options, at

Photo 1: The new IBM Personal Computer is based on the Intel
8088 microprocessor and will be supported by software from
well-known, independent sources. Shown here are the System
Unit with two built-in 5-inch floppy-disk drives, the black-and-
white video monitor, the adjustable keyboard, and an Epson
MX-80 printer bearing the IBM label, all of which sells for
$4385.

prices ranging from $1565 to more than $5000. Color
graphics are built in, and up to 256 K bytes of user
memory may be installed.

The hardware is impressive, but even more striking are
two decisions made by IBM: to use outside software sup-
pliers already established in the microcomputer industry,
and to provide information and assistance to indepen-
dent, small-scale software writers and manufacturers of
peripheral devices.

The list of software sources includes Microsoft, Digital
Research, Personal Software, Peachtree Software,

Softech Microsystems, and Information Unlimited Soft-
ware. For hardware configurations including floppy-disk
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drives, IBM will sell three different disk operating sys-
tems: CP/M-86 from Digital Research, the UCSD p-Sys-
tem from Softech Microsystems, and IBM Personal Com-
puter DOS, developed by Microsoft in imitation of
CP/M. IBM isn't trying to force the world to choose be-
tween the IBM DOS and other popular operating sys-
tems. The published documentation of IBM Personal
Computer DOS will include the source-code listing of the
BIOS (basic input/output system), and of the diagnostic
programs executed automatically when the computer is
turned on.

The hardware uses an interconnection scheme different
from the industry-standard S-100 bus, but IBM doesn't
want to exclude anyone from developing plug-compati-
ble printed-circuit boards for installation in any of the va-
cant expansion slots inside the chassis. In fact, the com-
pany plans to publish a hardware manual with drawings
and industry-standard specifications. IBM's attitude
toward support for independent hardware and software
efforts was summarized by Don Estridge, Director of
Entry Systems Business for the IBM Personal Computer.
“IBM will provide information for the existing cottage in-
dustry to design boards,” Estridge said. “We're open to
any software proposals.”

General System Characteristics

The entry-level version of the IBM Personal Computer
consists of the Systern Unit, which contains the 8088
microprocessor, a 40 K-byte built-in ROM (read-only
memory) containing the extended version of Microsoft
BASIC, a built-in speaker that can be programmed to
play music, a power-on automatic self-test of system
components, 16 K bytes of user memory in the form of
semiconductor RAM (random-access read/write mem-
ory), a combination video-monitor and printer adapter,
and empty space for two 5-inch floppy-disk drives. In
this minimal configuration, the system uses an audio-cas-
sette recorder for mass storage and an ordinary television
set as a video monitor.

Not including the cassette recorder and monitor, the
minimal system will sell for $1565. With a single 5-inch,
160 K-byte floppy-disk drive and 64 K bytes of user
RAM, the price increases to $3005. An expanded business
system with powerful color graphics, two floppy-disk
drives, and an IBM-labeled Epson MX-80 dot-matrix
printer costs $4500. In addition to the 40 K-byte ROM,
the system has a 16 K-byte RAM buffer for graphics op-
erations. None of the user memory is required by the sys-
tem software.

DATAFAGE GRQ SERIES INTERFAGE

The Dataface GRQ-11 Inter-
faceexpands your OlympiaES
Series electronic typewriter
into a letter press quality printer for your personal or busi-
ness computer. And, you still have a fully featured electronic
typewriter—two machines in one.

The GRQ Series Interface features:

1. Standard EIA RS-233-C Serial Interface and Parallel
{Centronics compatibie).

2. Standard asynchronous ASC11 code, 7 bit data; 1 start
bit, accommodates 1 or 2 stop bits automatically; accom-
modates odd, even or absence of parity bit.

3. Fifty thru 9600 Baud data rate options.

4. Two K buffer; supports X-on, X-off protocol as well as

RTS signals.
28  October 1981 © BYTE Publications Inc

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER

5. Circuit board is installed in-
side typewriter back panel
along side logic board. The
connection between boards accomplished by 40 pin
jumper cable using existing socket. No soldering required.
Power is provided to the GRQ thru two pins of the 40 lead
cable. Installation in 10 minutes.

End user, Dealer, Distributor and OEM inquiries are wel-
come. For additional details, specifications and computer
compatibility contact:

UATAFALE L.

2372 A WALSH AVE., SANTA CLARA, CA 95050
(408) 727-6704
Circle 111 on jnquiry card.



THE DAWN O

The 2nd Generation is here!

MEASUREMENT systems & controls proudly
introduces its new and exciting “2nd Generation”
family of S-100* compatible products. Each has
been specifically designed for use with
multi-user and network
operating systems such
as MP/M, CP/NET, and
OASIS. Every product is
fully tested and burned-
in, comes with a 1 year
guarantee, and offers
you features not
currently available from
any other source.

The most
powerful CPU board available today. Outstanding
features include 4MHz operation, high-speed serial
and parallel /O utilizing DMA or programmed
control, eight vectored priority interrupts, and a
real time clock.

For use in
expanded systems requiring up to eight additional
serial /O ports. Features include: 16 maskable

*All products meet the new IEEE standards.

vectored priority interrupts, RS-232C interfaces

with full handshake, asynchronous or synchronous
operation with asynchronous baud rates to 19,200.

Available in four or eight channel versions.

controls up to four 5%-
inch or 8-inch disk drives
using IBM soft sectored

formats. It features 1K

of on-board buffering,
DMA controlled data
transfers and the per-
formance character-
istics of the superior
NEC 765 chip.

Features include 1/0 port addressing for bank
select with 256 switch selectable /O ports for the
memory bank addressing. The memory is
configured as four totally independent 16K
software-selectable banks, with each bank
addressable on any 16K boundary.

“Attractive Dealer & OEM Prices”

ALY Group

A Division of MEASUREMENT systems & controls
incorporated

Circle 216 on inquiry card.

See your nearest computer dealer, or
contact us for the complete story on
The 2nd Generation.

1601 Orangewood Ave., Orange, CA 92668
TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE



Plug-in circuit cards of user RAM are available in three
denominations: 16 K bytes ($90), 32 K bytes ($325), and
64 K bytes ($540). The user can increase the memory
capacity to 256 K bytes using the available IBM boards
and slots. (Qutside companies could make a single mem-
ory board containing 256 K bytes of RAM, or expansion
boards that contain even more.) All user memory is 9-bit,
with one bit devoted to parity check. An edge connector
on the back of the System Unit looks as if it is longing for
a hard-disk drive, but IBM is mum on that possibility.

The 8088 processor communicates with memory and
peripheral devices through an 8-bit data bus, but it con-
ducts its internal affairs using the 16-bit instruction set of
Intel’s 8086 microprocessor. In the IBM Personal Com-
puter, the 8088 operates at 4.77 MHz, with a cycle time
for main storage of 410 nanoseconds; for access, the cycle
time is 250 nanoseconds.

Together, the System Unit, keyboard, and a monitor
make a very smart, full-feature terminal. A six-foot
coiled cable connects the separate keyboard to the Sys-
tem Unit. You can adjust the keyboard'’s tilt toward you
when it rests on a desktop, or you can hold it in your lap.
The system supports both uppercase and lowercase char-
acters, and all 83 keys have automatic repeat. Ten keys
on the right side are for a numeric keypad and cursor
controls, and ten special-function keys can be used for
editing. The keyboard provides access to 256 characters,
including all the ASCII (American Standard Code for In-
formation Interchange) characters and many other char-
acters useful for producing virtually any sort of graphics
display.

IBM sells an 11%2-inch green-phosphor video monitor
for $345. The monitor displays 25 lines of 80 characters
each. You can adjust brightness and contrast or use soft-

IMPORTS
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Burned and tested - bocked by fost womanty
service.Exclusive Soll® CP/M® Increases drive

bl

copaciry. Octols and Winchesters il 3

EPSON MX-80's/100's

TELEVIDEO
A new line of micros from the leoding nome

Televideo 910

Call for prices!
Okidata M-80
Okidara M-82A
Okidara M-8JA

HIGH SPEED

-

Qur Northstars are bener thon “faciory sealed
-callus- we'll tell you why. (free games disk).

Horizon Il 64K DD $2695.00
Horizon It
64K Quad

$374.00
$589.00
$765.00

$3245.00

ALTOS

Single user 8000-2 Includes dual 8" double

Int inals. System 1 Includes a 940 CRT.
64K RAM. 1MG on floppy. CP/M. dlognostics
ond more.

Hazeltine Esprit
ADDS Viewpoint

Sorec IQ 130

System 1 $2995.00

ZENITH

Anadex
9500/9501
Datasouth - 180
New CP-Graphics coll
TI 840 Baslc $1295.00

PAPER TIGERS

$1274.00

density drives (1 Mg. copocity). rtwo serol
pons. two porollel pons. and CP/Me.
Coll for other Attos prices.

ACS8000-2 w/ CP/M
ATARI 800

The ollin-one computer thot's bocked by
yout locol Zenith/Heoth service center. Green
Phosphor screen and CP/M included.

$2095.00 789 w/48K 2510's $2144
$738.00 / ONYX SYSTEMS CALL

A N4
FA Y ~Me —

P ~
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Scottsdale Systems..

6730 E. McDowell Road, Suite 110, Scottsdale, Arizano 85257

= (602) 941-5856

Coll 8-5 Mon.-Fri.
(We Export) TWX 910-950-0082 (IMEC SCOT)

MORE PRINTERS

Centronics 737 $719.00
Mallbu

Dual Mode 200
DEC LA 34AA
Mannesmann-Tally

MT-1802

$2395.00
$1049.00

$2095.00

$2689.00
$2295.00

« NEC 5510
« Diablo 630

C.ltoh Starwrlrer..... $4370.00
Qume

Sprint 9/45 $2095.00
*Tractors included in price

Televideo 912
Televideo 920
Televideo 950

Ampex D80
D80 Amber
Mime Act SA
ADM - 3A
Soroc 120

ORDERING
MAIL ORDER ONLY

2% cash discountincluded/chorge cards add 2%. Prices subjecr1o chonge. product
subject 1o avollobillly. Arizono residents odd 5%. F.O.D. point of shipment
Sconsdote. 0.20% restocking fee for returned merchondise. Worronsles included
on oll products. Personol checks 1oke 3 week 10 cleor.







ware to activate underlining, high-intensity blinking
characters, and reverse video.

With a color monitor, the IBM Personal Computer will
support 16 foreground and eight background colors. In
the medium-resolution graphics mode, screen resolution
is 320 pixels (picture elements) across by 200 down. In the
high-resolution graphics mode, resolution is 640 by 200
pixels. Text and graphics can be mixed, allowing you to
label items in a graphics display.

One Centronics-compatible parallel printer port and
one RS-232C serial I/0 (input/output) port are standard.
An asynchronous communications adapter ($150) en-
ables you to connect:a modem to the serial port.

IBM is even offering a Game Control Adapter ($55)
that permits connection of user-supplied joysticks and
paddles to the IBM Personal Computer.

Sales and Service

IBM'’s sales and service strategies show the computer
giant’s determination to develop quickly into a major
force in the microcomputer market. Beginning this

month, the company is marketing the Personal Computer
nationwide in four ways:

e through Computerland retail stores

® through Sears, Roebuck and Company’s new business-
machine stores (IBM will train the Sears sales personnel)
® through a special sales unit in the IBM Data Processing
Division (for high-volume sales)

o through IBM Product Centers, which will make provi-
sions for installment purchases

Only four Product Centers exist now, but IBM has
selected many more cities around the country as sites for
future centers. “In the course of the next two years,” said
C B Rogers, Jr, IBM vice president and group executive of
the General Business Group, “we expect to be fairly well
represented.”

IBM will offer a 5 percent discount on sales of 20 to 49
units, 10 percent on sales of 49 to 150 units, and 15 per-
cent on sales of 151 units or more. Educational institu-
tions will also receive discounts.

__At a Glance

Product Name
The IBM Personal Computer

Manufacturer

International Business Machines Corporation
Information Systems Division

Entry Systems Business

POB 1328

Boca Raton FL 33432

When Available
October 1981

Where Available

Sears, Roebuck and Company’s business-machines stores
Computerland stores

IBM Product Centers

1BM Data Processing Division (volume sales)

Components
System Unit
Size: width 20 inches, depth 16 inches, height 5.5 inches;
weight (without disk drives) 21 pounds, (with two disk
drives) 28 pounds
Electrical needs: 120 VAC
Processor: Intel 8088
Cycle Time: main storage, 410 nanoseconds; access,
250 nanoseconds

Memory: 40 K bytes of built-in ROM (read-only memory),
16 K bytes of user RAM (random-access read/
write memory); expandable to 256 K bytes

Standard: keyboard for data and text entry; audio-cassette

recorder connector; five expansion slots for
memory, display, printer, communications, and
game adapters; built-in speaker for music program-
ming; power-on automatic self-test of system com-
ponents; BASIC-language interpreter; 16 K bytes
of user RAM (all user RAM is 9-bit parity
memory)

Keyboard: 83 keys for data and text entry, 10 keys for
numeric entry and cursor control, 10 special func-
tion keys, and ASCII characters and special
graphics characters (total 256 characters);
automatic repeat on all keys; adjustable typing
angle; detachable six-foot coil cable
Disk drives: up to two 5-inch floppy-disk drives, 160 K bytes
each

Operating Systems

1BM Personal Computer DOS (Microsoft)
CP/M-86 (Digital Research)

UCSD p-System (Softech Microsystems)

Software Available for IBM Personal Computer DOS
BASIC interpreter (Microsoft) standard; extended BASIC inter-
preter (Microsoft) $40; Pascal compiler (Microsoft) $300; VisiCalc
(Personal Software) $200; Easywriter (Information Unlimited Soft-
ware) $175; General Ledger, Accounts Receivable, Accounts
Payable (Peachtree Software) $595 each; asynchronous com-
munications support $40; Adventure (Microsoft) $30

Hardware Prices

System Unit, 16 K-byte RAM, keyboard $1265
System Unit, 48 K-byte RAM, keyboard

single floppy-disk drive, disk-drive adapter 2235
Monochrome video display 345
Combination monochrome-display adapter

and printer adapter 335
Color-graphics-monitor adapter 300
16 K-byte memory-expansion kit 90
32 K-byte memory-expansion kit 325
64 K-byte memory-expansion kit 540
Disk-drive adapter 220
Disk drive (5-inch floppy disks) 570
Asynchronous communications adapter 150
Game-control adapter 55
Keyboard 270
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The guyon the left

doesn’t stand a chance.

The guy on the left has two file folders, a news maga-
zine, and a sandwich.

The guy on the right has the OSBORNE 1®, a fully
functional computer system in a portable package the size
of a briefcase. Also in the case are the equivalent of over
1600 typed pages, stored on floppy diskettes.

The owner of the OSBORNE 1 is going to get more
work done—and better work done—in less time, and with
less effort.

Unfold it, plug it in, and go to work
like you’ve never worked before. . . .

Go to work with WORDSTAR® word processing, So
your correspondence, reports, and memos take less time
to produce, and say more of what you wanted to say. And
with MAILMERGE®—the mailing system that turns out
personalized mass mailings in the time you'd spend on a
rough draft.

Go to work with SUPERCALC®, the electronic
spreadsheet package that handles complex projections,
financial planning, statistics, and “what if” questions in-
stantly. For the more technically minded, SUPERCALC will
process scientific data and calculate results.

Go to work with powerful BASIC language tools—
the CBASIC-2® business BASIC, or the Microsoft BASIC®
interpreter.

That’s standard equipment.

Options include about a thousand different software
packages from a host of vendors designed to run on the
CP/M® computer system.

Go to work at the office, at home, or in the field.

Or anywhere. Optional battery packs and telephone

Circle 284 on inquiry card.

transmission couplers mean you need never work without
the capabilities of the OSBORNE 1. That's good, because
you won't want to work again without it.

All for $1795. It’s inevitable.

The OSBORNE 1 is the productivity machine that’s
changing the way people work. Put simply, the machine
delivers a significant productivity edge—day in and day
out—to virtually anyone who deais with words or num-
bers. Or both.

Since the entire system is only $1795, it won't be too
long before the guy on the left has an OSBORNE 1 of his
own. The same probably goes for the person reading
this ad. In fact, we think it’s inevitable.

The OSBORNE 1 includes a Z80A®CPU, 64K
bytes of RAM memory, two 100 kilobyte
floppy disk drives, a business keyboard,
built-in monitor, IEEE 488 and RS232 inter-
faces for printers and other things that
get connected to computers, plus
CP/M, CBASIC-2, Microsoft BASIC,
WORDSTAR, and SUPERCALC. The
system is available from com-
puter retailers nationally.

S1795.1t’s
inevitable.

=SB0

COVIPUTER CORPORATION

26500 Corporate Avenue Hayward, California 34545
Phone (415) 887-8080 TWX (910) 383-2021
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IBM'’s service plans should meet or exceed those offered
by other microcomputer manufacturers. For a start, IBM
offers a 90-day warranty. Owners can extend warranties
to a full year for between 7 and 9 percent of the purchase
price of various system components, or buy annual ser-
vice contracts for 10 to 15 percent of the purchase price of
components. For example, an extended warranty for the
System Unit costs $88; a maintenance contract for the
System Unit costs $112. For the System Unit, disk drive,
and disk-drive adapter, an extended warranty costs $154,
and a maintenance contract costs $196.

Service will be available at Sears, Computerland, and
from the IBM Product Centers, regardless of where you
bought the computer. Service contracts with the IBM
Product Centers call for exchange of major system com-
ponents. IBM will send a replacement keyboard, printer,
or System Unit by courier within 48 hours of the owner’s
call.

Three Ways to Generate Software

Recognizing the advantage that an existing broad soft-
ware base gives to CP/M-compatible, Radio Shack, and
Apple computers, IBM plans to meet the problem head-
on with a three-part strategy.

First, when the Personal Computer reaches stores this
month, it will be accompanied by a software offer includ-
ing some application programs ready to run with IBM
DOS. Here’s a quick look at what IBM is offering:

e IBM Personal Computer DOS. This CP/M look-alike
from Microsoft offers the familiar “A > " prompt charac-
ter along with features for copying files and disks, com-
paring files and disks, initializing disks, displaying a
directory, renaming files, and other housekeeping chores.
Although it has a debugger and a line editor, IBM DOS
does not yet have an assembler. It seems safe to speculate
that Microsoft is hard at work on that.

® a cassette-level enhanced Microsoft BASIC interpreter
that supports input/output instructions, use of the key-
board, display, light pen, and printer, and many editing
and mathematical functions.

e a disk-level Microsoft BASIC that provides extensions
including more powerful graphics, date and time-of-day
functions, and communication capabilities; the enhanced
graphics include such features as point, circle, and
get/put display, and increased light-pen support for de-
sign work ($40)

e a Pascal compiler, also from Microsoft ($300)

e VisiCalc, the electronic-worksheet program from Per-
sonal Software

o Easywriter, the word-processing program from Infor-
mation Unlimited Software ($175)

® an asynchronous communications program ($40) (This
is written in BASIC and is menu-driven; the menu in-
cludes an option for the Dow Jones Information Services,
another for The Source, and another for teletypewriter-
like communications. IBM soon will also offer a full
subset of Model 3270 emulation capabilities so that the
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Personal Computer can appear to larger IBM systems as
an IBM 3270 terminal.)

e general-ledger, accounts-payable, and accounts-receiv-
able packages, from Peachtree Software, but with color
and other enhancements for ease of use ($595 each)

e Adventure, the fantasy-simulation game, from Micro-
soft ($30)

The second part of IBM's software-development
strategy is to offer Digital Research’s CP/M-86 operating
system and Softech Microsystem’s UCSD p-System
(which includes UCSD Pascal). Purchasers of these oper-
ating systems will have access to many third-party pro-
grams as they become available. IBM says it expects the
availability of these operating systems to provide the op-
portunity for many current applications to be transferred
to the IBM Personal Computer with minimal modifica-
tions. This approach will enable owners of the IBM Per-
sonal Computer to use a tremendous amount of software
originally written for other common machines. Users can
have everything that IBM offers without giving up soft-
ware for the other two operating systems.

The third part of the IBM software strategy is to
establish its own Personal Computer Software Publishing
Department. The new department will solicit software
from outside authors, both professional and amateur.
IBM will send software-submission information packets
to anyone who writes to IBM Personal Computer Soft-
ware Submissions, Dept 765, Armonk NY 10504. IBM
will also encourage its employees to write software for
the personal computer (on the employees’ own time).
Authors will receive quarterly royalties based on actual
sales.

A Shaking Out?

For those of us who dislike giants, the IBM Personal
Computer comes as a shock. I expected that the giant
would stumble by overestimating or underestimating the
capabilities the public wants and stubbornly insisting on
incompatibility with the rest of the microcomputer
world.

But IBM didn’t stumble at all; instead, the giant
jumped leagues in front of the competition. Although the
IBM Personal Computer has not (as of this writing)
reached store shelves, it already seems to hold a firm
position in the field. Its prices seem to compare favorably
with available 16-bit S-100 systems. Furthermore, the
cost of an IBM Personal Computer configured for word
processing is not much more than that of an Apple II
Plus, an Intertec Superbrain, or most other 8-bit
machines fully equipped for word processing. A superior
machine from the start, the IBM Personal Computer
should grow in capability as outside vendors begin pro-
ducing peripheral devices and add-on hardware for
special applications.

In fact, the only disappointment about the IBM Per-
sonal Computer is its dull name. One rumor claimed that
IBM referred to this computer internally as the Acorn. To
me, it looks more like a Mighty Oak.m
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Penny wise and software foolish. One of the
best ways to cheat your business is to waste a whole
lot of time on solutions that don't work, or that can't
grow with your business. And frankly, we get phone
calls every day from computer users who've tried to
get by on “bargain” software, and found that “bar-
gain” software is the most expensive kind a business
can own.

Here's a fact: if you have a real need for a
computer in any of these areas:

General Ledger

Accounts Receivable

Accounts Payable

Order Entry

Inventory Control

Payroll,
any business software less than Structured Systems
Financial Software is cheating your business. You'll
cheat yourself out of lots of time. Time spent with

STRUGTURED SYSTEMS
FINANGIAL SOFTWARE.

9 IS GHEATING

LES
" YOUR OWN

systems which aren’t designed for high volume use.
You'll cheat yourself out of reliable audit controls
and reliable error prevention features. Out of the
training you invest in a system you outgrow when
you need to add more disk storage, more customers,
more data. You'll be cheating yourself out of a soft-
ware bargain in the truest sense of the word—the
greatest value for your dollar.

CP/M® microcomputer systems can do the
job of minicomputers. Structured
Systems software makes that po- m
tential a reality. Right now, . ;
hundreds of businesses £X
are profiting from the
financial controls and
operating efficiency of ¥
SSG financial software.
So can yours.

Take it easy on yourself.
But sentence your computer
to hard labor.

Please send more
information on your

O General Ledger
O Accounts Payable

SV

O Accounts Receivable O Order Entry
0 Payroll O Inventory Control

Name

Company

Address

City State Zip

r———————

Telephone ( )

CP/M is a registered trademark of Digital Research.

Structured Systems Grou

5204 Ciaremont, Oakland,

Circle 351 on inquiry card.

California 94618 (415) 5471567

INCORPORATEDI
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Build an Intelligent
EPROM Programmer

Longtime followers of the activities
in Ciarcia’s Circuit Cellar may
remember an incident I wrote about a
few years ago. My friend Jerry need-
ed to program an EPROM (erasable
programmable read-only memory)
device in a hurry for a demonstration

Copyright ©1981 by Steven A Ciarcia. All
nghts reserved.

Steve Ciarcia
POB 582
Glastonbury CT 06033

at his computer club. The EPROM-
programming arrangement we de-
vised gave me the idea for the article
“Program Your Next EROM in
BASIC” (March 1978 BYTE, page
84), in which I presented a design for
an inexpensive programming circuit
and told how to drive it with software
written in a high-level language.
EPROM technology has advanced
considerably since then. In 1978, the

Photo 1: Complete intelligent EPROM-programming system, consisting of the
Z8-BASIC Microcomputer, the EPROM-programming interface of figure 4b, and
a video-display terminal,
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type-2708 EPROM chip, which re-
quires a three-voltage power supply,
was just becoming established,
replacing the hard-to-program
type-1702 EPROM device. Not only
was the 2708 easier to program, it
also held more data: 1 K (1024) 8-bit
words, compared to 256 8-bit words
stored by the 1702 EPROM.

The 2708 EPROM has been re-
placed in most new designs by the
single-voltage type-2758 EPROM,
and a number of higher-capacity
devices that require only a single-
voltage power supply have been
developed and made available by
several manufacturers. These are the
type-2716 (2 K 8-bit words, or 16 K
bits), type-2732 (4 K 8-bit words),
and type-2764 (8 K 8-bit words)
EPROMs. The 2716 has become
especially popular, partly because its
2 K bytes are sufficient memory
space for storing most bootstrap
loaders, command monitors, and
simple utility programs; and partly
because the 2716 is usually priced
under $10.

The 2758, 2716, and 2732 EPROMs
are members of the same family of
components, sharing a common
pinout specification. With only minor
modifications to the wiring, a
designer can allow different-capacity
memory devices to be plugged into
the same socket on a circuit board.
This versatility also means the same
basic circuit can serve in several ap-
plications.

My previous article on EPROMs
suggested using an interpreted BASIC



program to drive the EPROM-
programming circuit. This idea did
work, but it took a long time to pro-
gram a 2708 EPROM. If you wanted
to program more than a few 2708s,
you would have been wise to pack a
box lunch for the occasion. The
BASIC program demonstrated the
algorithm for programming an
EPROM, but a machine-language
driver program was needed for prac-
tical large-scale EPROM program-
ming.

The slow speed for programming,
or “burning,” 2708s this way results
from the need to iterate the write
pulse 100 times for each byte loca-
tion. Each byte in the 2708 must be
written for at least 100 ms
{milliseconds) to assure stability of
the stored data. However, this
100 ms duration must consist of 100
separate, pulsed write sequences,
each lasting only 1 ms. All 1024 byte
locations must be addressed in se-
quence while a +25 V programming
pulse is applied for 1 ms for each ad-
dress. The cycle is then repeated 100
times.

The 2716, on the other hand, re-
quires only one loop through all the
addresses, instead of 100 loops. While
each location is being addressed, a
50 ms programming pulse is applied,
usually timed by a one-shot
(monostable multivibrator). The
50 ms, single-loop programming
conditions fall well within the speed
capabilities of BASIC, and no
machine-language driver routine need
be written for serious use.

Using a program essentially the
same as the one presented in the
original article (running under an 8 K
BASIC interpreter on a Z80
microprocessor with a 2.5 MHz
clock rate), a 2716 can be completely
burned in 154 seconds, requiring
75 ms per location. The minimum
time required with a machine-
language driver is 103 seconds, or
50 ms per location. The difference is
hardly noticeable.

Because EPROMs are so widely
used, I thought it was about time to
write another article on them, featur-
ing the 2716. First, I'll discuss why
EPROMSs are used and how they
work, and then I'll describe the design

of my new EPROM-programming
circuit.

What is different about this new
circuit? I decided to “unbundle” the
system and design the EPROM pro-
grammer as a stand-alone, intelligent
unit. By incorporating the Z8-BASIC
Microcomputer (my July-August Cir-
cuit Cellar project), we can easily put
together a stand-alone 2716 program-
mer with capabilities that rival those
of units costing ten times as much.
(See “"Build a Z8-Based Control Com-
puter with BASIC, Part 1,” July 1981
BYTE, page 38, and “Part 2,” August
1981 BYTE, page 50.)

Whys and Wherefores of EPROM

A personal computer, even in its
minimum configuration, always con-
tains some user-programmable
memory or RAM (random-access
read/write memory), usually in the
form of semiconductor memory in-
tegrated circuits. This memory can
contain both programs and data. Any
machine-word-level storage element
within the memory can be individual-

ly read or modified (written) as
needed.

Any of several kinds of electronic
components can function as bit-
storage elements in this kind of
memory. TTL (transistor-transistor
logic) type-7474 flip-flops, bistable
relays, or tiny ferrite toroids
(memory cores) are suitable, but all
cost too much, are hard to use, and
have other disadvantages.

In personal-computer and other
microprocessor-based applications,
the most cost-effective memory is
made from MOS (metal-oxide
semiconductor) integrated circuits.
Unfortunately, data stored in these
semiconductor RAMs is volatile.
When the power is turned off, the
data is lost. Many ways of dealing
with this problem have been devised,
with essential programs and data
usually stored in some nonvolatile
medium.

In most computer systems, some
data or programs are stored in non-
volatile ROM (read-only memory). A
semiconductor ROM can be random-

Photo 2: Closeup of the EPROM programmer. On the right is the Z8-BASIC
Microcomputer circuit board with the program-controller software resident in the
onboard EPROM. On the left is the prototype type-2716 EPROM programming
interface. It includes a control panel, an operator display (LEDs), a zero-
insertion-force EPROM socket, and a 4 K-byte buffer memory.
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ly accessed for reading in the same
manner as the volatile memory, but
the data in the ROM is permanent. In
a mask-programmed ROM, the data
that can be read is determined during
the manufacturing process.
Whenever power is supplied to the
ROM, this permanent data (or pro-
gram) is available. In small computer
systems, ROM is chiefly used to con-
tain operating systems and/or BASIC
interpreters—programs that don't
need to be changed.

Another type of ROM is the
PROM (programmable read-only
memory). A PROM component is
delivered from the factory containing
no data. The user decides what data
he wants it to contain, and per-
manently programs it with a special
programming device. Once initially
programmed, PROMSs exhibit the
characteristics of mask-programmed
ROMs. You might label such PROMs
as "write-once” memories.

The ultraviolet-light-erasable
EPROM is a compromise between the
“write-once” kind of PROM and the
volatile memory. You can think of

~Pins CE/IPGM OE Ver Voo Outputs
Mode (18) (20) (21) (24) (9-11,13-17)
Read v"_ Vi +5 +5 Dnul
High
Standby Viu Don't care +5 +5 impedance
Pulsed Vi
Program 10 Viu Viu +25 +5 D.,
Program
Verify Vi Vi +25 +5 D,..
Program ) High
inhibit WV Viu +25 +5 impedance

+2.0 Vio Voc + 1.

Table 1: Voltages present at specified pins of the 2716 during the five modes of
operation. Vy, must be in the range —0.1 V to +0.8 V; V,; must be in the range

erased and reprogrammed as
necessary. The EPROM is erased by
exposing the silicon chip to
ultraviolet light at a wavelength of
2537 angstroms. Conveniently, most
EPROM chips are packaged in an
enclosure with a transparent quartz
window. (I once wrote about a dif-
ferent kind of ‘read-mostly”
memory, the EAROM: electrically
alterable read-only memory. An

the EPROM as a “read-mostly” EAROM is erased by purely electrical
memory, used in read-only mode means, without resorting to
most of the time but occasionally ultraviolet light. See “Add Non-
SELECT GATE FLOATING
vg) GATE
7 -
SILICON
DIOXIDE
SILICON
Vs Vo
L SILICON )

E

N

nt
P-TYPE IMPLANT

gt

P-TYPE SILICON SUBSTRATE

Figure 1a: Physical structure of one bit-storage cell in a 2716 EPROM. The cell consists
of a FAMOS (floating-gate avalanche-injection metal-oxide semiconductor) field-effect
transistor manufactured in a stacked-gate configuration. During programming, a
voltage placed on the select gate creates an electric field within the structure. The field
raises the energy levels of electrons passing through the channel from drain to source
enough that some of the electrons are able to tunnel through the silicon-dioxide in-
sulator and accumulate on the floating gate.
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volatile Memory to Your Computer,”
December 1979 BYTE, page 36.)

How the EPROM Works

EPROMSs made by Intel Corpora-
tion and several other manufacturers
store data bits in cells formed from
stored-charge FAMOS (floating-gate
avalanche-injection metal-oxide-
semiconductor) transistors. Such
transistors are similar to positive-
channel silicon-gate field-effect tran-
sistors, but with two gates, as shown
in figure 1a. The lower, or “floating,”
gate is completely surrounded by an
insulator layer of silicon dioxide, and
the upper “control” or “select” gate is
connected to external circuitry.

The amount of electric charge

.
a7 [ 24 vee
as []2 2a[] as
as[]a 22[] A9
a4 []a 21[] vep
23] 20[]3€
a2(]e 19[] a10
a7 18[]CE/PaM
ao[]s 17[] 07
oo[]s 16[] 06
o110 15[] os
oz [J11 14[] 04
6o |12 13[] o3

Figure 1b: Pinout specification of the
type-2716 EPROM (erasable program-
mable read-only memory) integrated-
circuit package.



stored on the floating gate determines
whether the bit cell contains a 1 or a
0. Charged cells are read as Os; un-
charged cells are read as 1s. When the
EPROM chip comes from the factory,
all bit locations are cleared of charge
and are read as logic 1s; each byte
contains hexadecimal FF.

When a given bit cell is to be
burned from a 1 to a 0, a current is
passed through the transistor’s chan-
nel from the source to the gate. (The
electrons, of course, move the op-
posite way.) At the same time, a
relatively high-voltage potential is
placed on the transistor’s upper select
gate, creating a strong electric field
within the layers of semiconductor
material. (This is the function of the
+25 V charging potential applied to
the 2716.) In the presence of this
strong electric field, some of the elec-
trons passing through the source-
drain channel gain enough energy to
tunnel through the insulating layer
that normally isolates the floating
gate. As the tunneling electrons ac-
cumulate on the floating gate, the
gate takes on a negative charge,
which makes the cell contain a 0.

When data is to be erased from the
chip, it is exposed to ultraviolet light,
which contains photons of relatively
high energy. The incident photons ex-
cite the electrons on the floating gate
to sufficiently high energy states that
they can tunnel back through the in-

sulating layer, removing the charge
from the gate and returning the cell to
the 1 state.

Programming the 2716

The 2716 EPROM contains 16,384
(16 K) bit-storage cells configured as
2048 individually addressable bytes.
This organization is often called "2 K
by 8.” The completely static opera-
tion of the device requires no clock
signals.

The pinout specification of the
2716 is shown in figure 1b, and a
block diagram of its internal structure
is shown in figure 1c.

The 2716 has five different
operating modes, for which the input-
voltage requirements are shown in
table 1. The read, standby, and pro-
gram modes are the ones I'll discuss in
detail, since the program-inhibit and
program-verify modes are important
primarily in high-volume applica-
tions.

In the read mode, two control in-
puts are used to select the chip after
the processor has selected the
memory address. The OE (output
enable) line is provided mainly as a
means of jointly selecting a bank of
several 2716s, perhaps by a connec-
tion to the memory-read line on the
system bus. The CE/PGM (chip
enable/program) input is decoded
and used as the primary device-
selecting line.

DATA OUTPUTS
D0-D7?

ARERREA

BE— o cHiP-SELECT,
— PDWER-DDWN, AND
CE/PGM—"] 5p0G. LOGIC OUTPUT BUFFERS
JE— S
—_— Y DECODER . Y~GATING
—
AQ=-AlQ
ADDRESS .
tNPUTS —_— O
.
X DECDDER . 16,384-8BiT
JEE—— : CELL MATRiX
.

Figure 1c: Block diagram of the internal structure of the type-2716 EPROM.

__After the logic level present on the
CE@M pin has been brought low,
the OE input should also be brought
low. Then 120 ns (nanoseconds)
elapse before the addressed data is
available on the data-output pins.
This is sufficiently fast to be compati-
ble with other types of memory
devices in most systems, allowing
direct connection of the 2716 to the
system bus for reading data, as
shown in figure 2a on page 40.

The 2716 can be placed in the static
standby mode to reduce the power
consumption without increasing the
access time once it is addressed. With
a TTL high level applied to
"CE/PGM, the output lines assume a
high-impedance condition. It doesn’t
matter what voltage is present on
OE.

In the program mode, particular bit
cells are induced to contain O values.
Both 1s and Os are present in the data
word presented on the data lines of
the 2716, but only the presence of a 0
causes action to take place.

When the V., power-supply input
is placed at a potential of +25 V and
the OE input is at a high level (Vy),
the TTL-level data to be programmed
for a specific address is set up on the
2716's data lines, and the address is
set up on the address lines A0 through
A10. After a setup time of at least
2 us (microseconds), a high TTL-
level programming pulse 50 ms long
is applied to the CE/PGM input. Ad-
dresses to be programmed may be
specified in any order,

The 50 ms programming pulse
must be applied once for each loca-
tion to be programmed. Under no cir-
cumstances should a constant high
level be applied to the CE/PGM in-
put in the program mode. Repeated
50 ms pulses to the same location are
acceptable, but any pulse width
greater than 55 ms might destroy the
chip. (The minimum pulse width is
45 ms.) Using a nonretriggerable
one-shot (monostable multivibrator)
to generate the pulse is one simple
protective measure.

A Simple EPROM Programmer
As we have previously seen, in the
read mode the 2716 may be connected
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directly to the system’s address and
data buses. It's not so easy, however,
in the program mode.

Because of the setup-time interval
that must elapse after the address
data are presented, the programming
pulse must come at an instant that
doesn't fit too well within the syn-
chronous operating constraints of the
typical computer system bus. This
limitation is most easily overcome by
using three parallel output ports to
communicate with the EPROM. The
address and the data can be held con-
stant while the programming pulse is
applied. Figure 2b shows a block
diagram of this scheme, and figure 3
shows the schematic diagram of an

WRITE / PROGRAM

actual circuit that uses this principle,
which can be used with almost any
personal computer.

The simple EPROM-programming
circuit uses two integrated circuits
besides the EPROM: the Intel 8255
PPI (Programmable Peripheral Inter-
face) and a type-74121 one-shot. The
40-pin 8255 contains three separate
[/0O (input/output) ports. Twenty-
four [/0 lines can be programmed for
various input, output, and control
functions. (For more information on
the 8255 PPI, see “Interfacing the
S-100 Bus With the Intel 8255,” by
David L Condra, October 1979
BYTE, page 124, or the Intel Compo-
nent Data Catalog.)

8-BIT PARALLEL
OUTPUT LATCH

11-B1T PARALLEL

QUTPUT LATCH

CE/PGM m—<:|PULSE I o

+5v

Figure 2a: For read-mode operation, the 2716 EPROM is fast enough that it can be
directly connected to the address and data buses of most microcomputer systems. The

—’l 50"\5L—

OE (output enable) line is usually used as a means of jointly selecting a bank of 2716s,

while the CE/PGM (chip enable/program) line is used to select the particular in-

tegrated circuit that is to be addressed.

READ

DATA BUS

Figure 2b: In the write-program mode, the need for an asynchronous programming

pulse necessitates the use of external data latches, driven by the output ports of the con-

trolling computer system.
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In this application, 1 set up the 8255
to operate in two different configura-
tions. When programming, ports B
and C contain the address, and port
A contains the data. All three ports
are set up for output. When verifying
the contents {in read mode) after pro-
gramming, ports B and C again con-
tain the address, but port A is set for
input to read output data from the
2716.

The 8255 is relatively simple to use.
Its four internal registers for ports
and control are accessed just like any
other 170 device. Using a combina-
tion of chip-select and address-
decoding logic, particular combina-
tions of logic levels on the A0 and A1
lines designate the specific register be-
ing addressed, as shown in table 2.
The data word written into the mode-
control register configures the par-
ticular functions of the 24 170 bits.

Setting all three ports for output is
accomplished by writing hexadecimal
80 into the mode-control register. The
other combination, B and C set for
output with A set for input, is ar-
ranged by loading hexadecimal 90 in-
to the mode-control register. These
two control codes are the only ones
required.

The EPROM interface in figure 3
requires the operator to select the
read or program mode by the posi-
tion of a toggle switch. In the read
mode, the V,, power input will be at
+5 V, and CE/PGM and OE will
be at logic 0. In the program n:ode,
with the switch closed, V,, will be at
+25 V, OE will be at logic 1, and
the one-shot will be strobed for each
successive location. The driver pro-
gram which coordinates this effort

o

Address Bits

Register AO Al
Port A 0 0
Port B 0 1
Port C 1 0

Mode-Control
Register 1 1

Table 2: Addressing of port and
mode-control registers in the Intel 8255
Programmable Peripheral Interface.




will be essentially the same as that for
the more sophisticated EPROM pro-
grammer yet to be described.

An Intelligent Programmer

The 2-chip EPROM programmer
previously described is an interface
designed to be attached to a program-
development-type computer system.
It can do just as much as the one I am
about to discuss. However, what I
have in mind is better than a mere
EPROM-programming interface: an
intelligent EPROM programmer, a
stand-alone device that functions
only as a programmer.

In my opinion, such a programmer
should be able to perform the follow-
ing tasks: accept raw input data by
various means and store this data in a
buffer memory, read a previously

tents of the buffer into another
EPROM, and compare the contents
of the same or a different EPROM
chip to the buffer. In essence, these
are standard load, program, and
verify functions consistent with any
reasonably useful 2716 programmer.

Photo 1 on page 36 shows the pro-
totype of such a device. The in-
telligence for this programmer is sup-
plied by a Z8-BASIC Microcomputer,
a single-board computer specifically
configured for use as a controller in
dedicated applications. Using this
Z8-based controller board, 1 was able
to program and test the driver soft-
ware directly and easily.

The final configuration consists of
the Z8 board, 4 K bytes of expansion
memory, the EPROM-programming
circuit of figure 3, three pushbutton

municate with the operator. The
pushbuttons L, V, and W activate the
load, verify, and write functions,
respectively. The three LEDs next to
them are labeled Read, Write, and
Ready. Two more LEDs, labeled T
and L (for terminal and local) are
placed adjacent to the Control slide
switch. I'll explain them later.

The intelligent EPROM program-
mer has two operating modes. With
the Control switch in the L (local)
position, the programmer receives all
its commands through the pushbut-
ton switches. With the Control switch
in the T (terminal) position, the pro-
grammer expects to receive com-
mands from a video terminal or
teletypewriter connected to the
Z8-BASIC Microcomputer’s RS-232C
connector. In this terminal mode, you

programmed EPROM and store the switches, and some LEDs (light- can examine the buffer contents,
contents in the buffer, write the con- emitting diodes) added to com- directly change or introduce new
+5v —
Number Type + 5V GND
4.7
Vel $3333333 TYPICAL IC1 8255 26 7
8255 19177771 For 8 IC2 74121 14 7
P §|l— PP |37 IC3 7406 14 7
D Z IC4 2716 24 12
MEL
MEL
5|— 40
[>——R0  porr )4 o5y
2k ?
v 36 2 S
ADDRESS D—ﬁ 2 :;ISK
DECODER e aTpf
Lo g a|4> q
9
C>——#o 9 j10 |11 )13 14 |15 h1s 17 10 11
DO D1 D2 D3 D& D5 D6 D7 c R/C
L—Ym 228 L] POPS Cispamfld—Slo G2 T2l g8 ] wRITE
PORT ! 15 22 A9 Al A2
£ 3 e
14 23 +5V +5V
0 A8 s
r >—or (112 Uar 2716 1K
READ
D—ﬂos sl Has WRITE
D—zgos sp22 3as . h
30 22 s +5V
X As
DATA “ P4 porT ) ¢ " . 3b I7‘isos
sus | >—3Y 8
EE 3 20 6 A3 1IN914 4
D—uoz 2 A2 a
100
Dim 1B Li PR} , .
34 L 18 8 N2z22
L >—>oo 0 A0 Vop
RESET 15—,;7 P

Figure 3: Schematic diagram of a simple EPROM-programming circuit that is intended to be driven from an external large
(program-development-type) computer system.

October 1981 © BYTE Publications Inc 41




data, and execute the standard read,
write, and verify functions by
keyboard commands. In addition,
this mode facilitates serial entry of
data directly into the buffer.

The local mode emulates the
pushbutton operation of typical com-
mercial EPROM programmers. Press-
ing L (load) will cause the device to
read an EPROM inserted into the ZIF
(zero insertion force) integrated-
circuit socket and store the data in
2 K bytes of the 4 K-byte
read/write-memory buffer. (The buf-
fer has enough capacity to store all
the data in a type-2732 EPROM,
making possible yet more versatility.)

26132 memory socket. With the on-
board read/write memory removed
to accommodate the EPROM, a
separate buffer memory must be add-
ed to the Z8 board to hold the data
read from or written into the 2716 be-
ing processed. This can be provided
by the original or another Z6132
quasi-static 32 K-bit memory device
and two other chips. IC1 in figure 4a
is the Z6132, and IC2 and IC3 func-

tion as address decoders. As con-
figured, the 4 K-byte expansion
memory resides at hexadecimal ad-
dresses 8000 through 8FFF.

The EPROM-interface hardware
shown in figure 4b is essentially the
same as that in figure 3, with a few
more “bells and whistles.” As
previously described, the 8255 PPI is
attached to provide three parallel
ports. Instead of using four incremen-

TO FIGURE 4b
Ic

A

0

w

>
S

1

—

Pressing W (write) will make the - 1
device program the 2 K bytes of data msls
from the memory buffer into an 162
) } 1 2 2|  7aLs3o
erased EPROM inserted into the ZIF AT > b
socket. Pressing V (verify) will cause 38—‘
the Z8 program device to compare St m 330 >0t 3
the contents of the buffer to the
EPROM. The LEDs indicate the cur- e 5 6 4 0.1uF
rent status and inform the operator 0GE '_4,77
when a function has been completed. 74L504 ADDRESS DECODED
° FOR B000-8FFF 20 2 n
All these operations and control HEXADECIMAL 5 Ve sy
assignments are under program con- 5% > 22} j
trol. Their meanings and functions /i 27l —
can easily be changed in software to /__ ° 2 e
meet your specific requirements. FRoM A3 >— e
8-BASIC 23
MICROCOMPUTER AL [(W> A1l
Programmer Hardware A10 > 21 PO
The EPROM-programming hard- A > 2,
ware consists of two basic sections: as > 25],8
memory expansion for the Z8-BASIC 'Z?l -
Microcomputer (shown in figure 4a), 27707 (> ., 4K x 8
and the EPROM-interface section a B000-8FFF
(shown in figure 4b). A6/06 (1> s Ae
After the EPROM-programming A5/05 (6> &=
software has been written and de- A4/Da[5>— S
bugged (which is done using the A3/D3[E>— Has
BASIC interpreter), it can itself be A2/02([IT> Bla2
placed into an EPROM, which can A1/D1[10> Ll POY
then be plugged into the Z8 board’s r0/00 > 0
DO D1 D2 D3 D4 DS DG D7
’11 12 [13[15 [16 [17 18 |19
Number Type +5V GND '
IC1 26132 28 14
1C2 741830 14 7
IC3 74LS04 14 7
IC4 74LS30 14 7
ICS 74121 14 7
IC6 7406 14 7
IC7 74LS04 14 7 . o
IC8 8255 26 7 Figure da: Schematic diagram of the buffer-memory section of the intelligent EPROM
IC9 2716 see schematic programmer. This circuit expands the read/write memory capacity of the Z8-BASIC
diagram Microcomputer, and it may be used independently of the EPROM-programming inter-
face.
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tally adjacent addresses to designate
the mode-control-register and port
locations, I conserved hardware and
addressed the four ports as follows:
hexadecimal 9000, port A; hexa-
decimal 9100, port B; hexadecimal
9200, port C; and hexadecimal 9300,
mode control.

Other differences in the circuit in-
clude computer control of the
read/write function and the supply of
power to the EPROM. Rather than
making you manually turn off the
power to insert or extract a 2716, the
EPROM programmer controls the
power through a relay. The READY
LED indicates when the power is off
(the LED will be lit). The three con-
trol signals come from output port 2
provided on the controller board. Bit
0 is the power control (0 = off,
1 = on), bit 1 is the read/write con-
trol (0 = read, 1 = write), and bit 7
provides the program pulse to the

Photo 3: Closeup of the prototype
control panel. The L, V. and W
pushbutton switches control the
load, verify, and write functions,
respectively. The T and L indica-
tions next to the slide switch stand
for terminal and local. In local-
mode operation, no video-display
terminal or teletypewriter is
necessary, and all EPROM pro-
gramming and verification can be
accomplished with only these con-
trols.
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one-shot (a transition from low to
high and back to low). The Control
switch and the three pushbutton
switches are read as bits 4 through 7
of an 170 port memory-mapped into
hexadecimal address FDE8 (decimal
65000). This input port is also provid-
ed on the Z8 board.

The intelligence for the

EPROM programmer is

supplied by a Z8-BASIC
Microcomputer.

Software Control

The driver program for the pro-
grammer is written in tiny BASIC and
resides in EPROM on the controlling
Z8 board. The routine is very
straightforward and can easily be
rewritten to run on another BASIC
interpreter, should you care to con-

SUPERVISOR

SET PORT 2
FOR OUTPUT AND
CLEAR VARIABLES

nect the EPROM interface to a dif-
ferent computer. The entire program
is too complex to cover in this article;
it includes a lot of code necessary
merely for screen formatting and
operator interaction in the terminal
mode. Let's confine our attention to
the less involved routines which
allow automatic programming con-
trol in the local mode.

The code for the local-mode con-
trol routines is given in listing 1 on
page 47. Flowcharts of the constituent
parts of the listing are shown in
figures 5 through 8. Essentially, the
program consists of a supervisory in-
put scanner and four subroutines.
The supervisor reads the pushbutton
and slide switch inputs and transfers
control to the appropriate subroutine
to execute the corresponding func-
tion. The functions include reading
the EPROM and storing the data
values in the buffer, writing the buf-

READ SWITCH AND
PUSH-BUTTON INPUTS

(1)
CONTROL

1S THE
VERIFY BUTTON
PUSHED

YES

1S THE
WRITE BUTTON
PUSHED

YES

GO TO
TERMINAL
SUBROUTINE

GO TO
BUFFER-LOAD
SUBROUTINE

GO TO
MEMORY-BUFFER-
AND-EPROM-COMPARE
SUBROUTINE

GO TO
BUFFER-TO-EPROM-
PROGRAMMER
SUBROUTINE

Figure 5: Flowchart of the command-input, user-interface section of the EPROM-
programming software, as shown in listing 1.



fer contents to the EPROM, compar-
ing the buffer and EPROM values,
and transferring control to an interac-
tive routine that communicates with
the operator through a keyboard and
display (terminal mode). The
flowcharts indicate the sequence.

Conclusion

As the technology of EPROM
manufacturing continues to be
developed, [ will keep a close eye on
the possible need for circuits to use
new components. Perhaps in another
few years I'll be writing about inter-
facing and programming 1-megabyte
EPROM chips.

I shall also be investigating other
projects using the Z8-BASIC
Microcomputer as a component that
can give additional flexibility and

Text continued on page 48

LOAD
BUFFER

SET B255 PPI
TO EPROM-READ
MODE

TURN ON
EPROM POWER

|

SET ADDRESS
POINTERS

READ EPROM
CONTENTS AND
STORE IN
MEMORY BUFFER

INCREMENT
ADDRESS POINTERS

ALL
LOCATIONS
READ
?

TURN OFF
EPROM POWER

EXIT

Figure 6: Flowchart of the subroutine to
load the EPROM programmer's buffer
memory from a previously programmed
EPROM chip.
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Photo 4: Closeup of ZIF (zero insertion force) socket. When the Ieuer or,x #
lower left is in the vertical position, the two metal contacts touching each YC '
tegrated circuit) pin are spread far apart. The IC therefore requires no (ze'ro)uéxtrd-.
effort to separate the contacts during insertion or removal. When the Iéveg JS}‘L
down, as shown, the two contacts are clamped against each IC pin, and tﬁe Iﬁ 15
held fast with good electrical contact. CSpE (. 30 '_

the control panel and ZIF socket, the interface essenttally consists of'a 4 K-b )
buffer memory and 3 programmable 1/0 ports. Users wishing merely ta,&;ﬁa_dﬂ |
the original Z8-BASIC Microcomputer need add only these sections. '
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PROGRAM
EPROM

SET 8255 PPI TO
EPROM-WRITE MODE

VERIFY

SET 8255 PPI TO
EPROM-READ MODE

SET READ/WRITE
LINE TO WRITE

l

l

TURN ON
EPROM POWER

TURN ON
EPROM POWER

SET
ADDRESS POINTERS

SET
ADDRESS PQOINTERS

READ EPROM LDCATION
AND COMPARE TO
BUFFER DATA

SET DATA AND
ADDRESS TO EPROM

l NO TURN ON
ERROR LIGHT
PULSE CE/PGM
(PROGRAM/ENABLE)
LINE YES
I INCREMENT
INCREMENT ADDRESS POINTERS

ADDRESS POINTERS

ALL
LOCATIONS
VERIFIED

TURN OFF
EPROM POWER

SET READ/WRITE
TO READ MODE

|
TURN OFF

EPROM POWER

Figure 8: Flowchart of the routine that verifies correct programming of the EPROM.

Figure 7: Flowchart of the routine to
write data from the buffer into a new or
erased 2716 EPROM chip.
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6809 SYSTEMS (| 6809 SYSTEMS () 6809 SYSTEMS () 6809 SYSTEMS

Featuring the GIMIX mainframe with 30 amp C.V. ferro-resonant power supply: fifteen 50 pin and eight 30 pin slot Mother Board;
2 Mhz CPU with time of day clock & battery back-up, 1K RAM, 6840 programmabie timer, provisions for 9511A or 9512
Arithmetic processors, and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor of user software.

VARIETY: you can have 32KB. 56KB, 128KB and up of static RAM. You can use 5°" and/or 8" disk drives, single or double t ;Imlx"'][:_
density, single or double sided. and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or
r

For further information. pricing and brochures. contact:

parallel 1/0 cards. The Company thet delivers
EXPANDABILITY: You can add memory. 1/0s, Video or Graphics cards, Arithmetic processors. additional drive capacity, and othe Quality Electronic products since 1975.
hardware now or in the future to this SS50 bus structured system from GIMIX or other SS50 bus compatible manufacturers. 1337 WEST 37th PLACE, CHICAGO, IL 60609
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S 0S-9 operating systems. A wide (312) 927-5510 « TWX 910-221-4055
variety of software and languages is available for these systems. . 3

QUALITY: All boards are assembled, burned-in. and tested and feature GOLD PLATED BUS CDNNECTDRS. Only top quality com-  O'MIX" and GHO;I Glrjllle tegSleseditradomais
ponents are used and all boards are lully buttered for maximum system expansion. All boards come complete with bus connectors L

and all necessary instruction and documentation. Flex and Umiflex are tradémarks ol Techmical Systems
GIMIX designs, manufactures and tests, in-house, thelr complete line of products. Complete systems are available to fit your ~ Consultants inc. 0S9 s a trademark of Microware Inc. See
needs. Please comtact the factory if you have any special requirements. their ads for other GIMIX compalible software

For GIMIX compatible software see Technical Systemé Consultants ad page 21.
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Listing 1: Program routines to control various functions of the intelligent EPROM programmer, written for the BASIC/Debug in-
terpreter of the Zilog Z8671 single-chip micromputer found in the Z8-BASIC Micromputer.

100 REM INTELLIGENT EPROM PROGRAMMER

102 REM USING CIRCUIT CELLAR BASIC COMPUTER/CONTROLLER BOARD
103 REM CLEAR VARIABLES AND CHECK KEYPAD ENTRIES
105 @246=0 :@2=0

110 A=0 :B=0 :X=0 :Y=0

130 A=@65000

135 REM B7—TERM/LOCAL,B6-LOAD,B5-WRITE,B4—VERIFY
140 IF AND(A,%80)=0 THEN 5000

150 IF AND(A,%40)=0 THEN 1000

160 IF AND(A,%20)=0 THEN 2000

170 IF AND(A,%10)=0 THEN 3000

200 GOTO 130

1000 REM READ/LOAD BUFFER SUBROUTINE

1005 REM CLEAR VARIABLES AND SET 8255 FOR I/0 READ
1010 X=0 :Y=0 :A=0 :B=0

1020 @%9300=390

1025 REM MEMORY BUFFER STARTS AT 8000 HEX

1030 @2=1

1040 GOSUB 1100

1050 @B=@%9000

1060 GOSUB 1300

1070 GOTO 1040

1100 B=(32768+X+(Y*256))

1110 @%9100=X :X=X+1 :GOSUB 1200

1120 @%9200=Y

1130 RETURN

1200 IF X=256 THEN Y=Y+1 :X=0

1210 RETURN

1300 IF B=34815 THEN @2=0 :GOTO 130

1310 RETURN

2000 REM WRITE CONTENTS OF MEMORY BUFFER INTO EPROM
2010 X=0 :Y=0 :A=0 :B=0

2015 REM SET PROGRAMMER TO WRITE MODE AND TURN ON EPROM POWER
2020 @2=3

2030 @39300=%80

2040 GOSUB 1100

2045 REM SET DATA AND ADDRESS ON 8255 AND PULSE WRITE STROBE
2050 @%9000=@B

2060 @2=131 :@2=3

2070 GOSUB 1300

2080 GOTO 2040

3000 REM VERIFY CONTENTS OF EPROM TO MEMORY BUFFER
3020 X=0 :Y=0 :A=0 :B=0

3025 REM SET PROGRAMMER TO READ MODE AND TURN ON EPROM POWER
3030 @%9300=%90

3040 @2=1

3050 GOSUB 1100

3055 REM COMPARE EPROM AND MEMORY -- IF WRONG, TURN ON ERROR LIGHT
3060 IF @%9000<>@B THEN @2=128 :GOTO 130

3070 GOSUB 1300

3080 GoTO 3050

5000 REM ENTER TERMINAIL EXERCISOR PROGRAM HERE

5010 GOTO 130
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RCA’s remarkable new VP-3303
Interactive Data Terminal turns any
home TV into a videotex display unit.

Now you can connect your family to
the whole informative and entertaining
world of CompuServe, The Source, Dow
Jones News/Retrieval and other time-
sharing and data-base networks.

All you need is our VP-3303, a
modem and a modem cable, a telephone
and your home TV.

You can get instant access to re-
gional newspapers and newsletters . ..
weather reports and sports resuits . ..
computer games and more. You can use
the VP-3303 to make airline reservations
... find restaurant recommendations in
cities around the world. Plus stock mar-
ket and corporate data. Or access your
school or business computer. You can
even send electronic mail and buy
products.

What you have working for you is
a versatile, feature-packed interactive
data terminal which can be worth
far more to you than its low price.
Its unique color-locking circuitry gives
you sharp color graphics and rainbow
free characters. You get 20- and 40-
character formats in one of eight col
ors and separate color backgrounds.
The spill-proof, easy-to-clean keyboard
is highly suitable for
hostile environments.
And the light touch

membrane keyboard switches give you a
natural feel. With reverse video, you can
emphasize certain letters, words or sen-
tences. A built-in tone generator . . . plus
a white noise generator . . . let you create
everything from the sound of explosions
to the sound of music.

The RCA VP-3303 is complete with
both RS232C and 20mA current loop in-
terfaces. It has six baud rates, eight data
formats and ASCII encoding . . . versatil-
ity that allows you to connect directly to
a computer, as well as time-share.

The RCA VP-3303 is truly a fine video-
tex terminal. And don't forget, it's made
by RCA . . . the first name in television
...now the foremost name in videotex
terminals.

See a demonstration of the new
RCA VP-3303 at your local computer or
electronics dealer, or order direct from
RCA, toll free or by mail.

Order now ... only $389.00 (Sug-
gested user price.) For more infor-
mation call toll free. 800-233-0094. In
Pennsylvania, call  717-393-0446.
Visa or MasterCard holders may

order by phone. Or send a check

p including $3 delivery

local sales tax.

charge per unit plus your

Text continued from page 45:
capability to an otherwise simple
project.

Next Month:

If you've wanted to use a
switching-type power supply in your
projects but didn’t know how to go
about it, you will have an opportuni-
ty to find out as I explore this topic in
November. &

References

1. Ciarcia, Steve. “Add Nonvolatile Memory
to Your Computer,”” December 1979
BYTE, page 36. Reprinted in Ciarcia's Cir-
cuit Cellar, Volume 1l. Peterborough NH:
BYTE Books, 1981, page 129.

2. Ciarcia, Steve. "'Build a Z8-Based Control
Computer with BASIC, Part 1," July 1981
BYTE, page 38.

3. Ciarcia, Steve. "'Build a Z8-Based Control
Computer with BASIC, Part 2,”" August
1981 BYTE, page 50.

4. Ciarcia, Steve. ‘“Program Your Next
EROM in BASIC,” March 1978 BYTE,
page 84. Reprinted in Ciarcia's Circuit
Cellar, Volume |. Peterborough NH: BYTE
Books, 1979, page 39.

5. Component Data Catalog. Santa Clara CA:
Intel Corporation, 1980.

6. Condra, David L. "Interfacing the S-100
Bus With the Intel 8255," October 1979
BYTE, page 124.

7. Gable, G H. ""Zapper: A Computer-Driven
EROM Programmer,"” December 1978
BYTE, page 100.

8. Greene, Robert, George Perlegos, Phillip
Salsbury, and William Morgan. ““The Big-
gest Erasable PROM Yet Puts 16,384 Bits
on a Chip," Electronics, March 3, 1977,
page 108.

9. Greene, Robert, and Frank Louie.
““‘EPROM Doubles Bit Density Without Ad-
ding a Pin," Electronics, August 186, 1979,
page 126.

10.Lewin, Douglas. Theory and Design of
Digital Computer Systems, second edi-
tion. New York: Halsted Press, a Division
of John Wiley, 1980.

11.8mith, Roger L. “"More Information on
PROMSs," May 1976 BYTE, page 28.

Editor's Note: Steve often refers to previous
Circuit Cellar articles as reference material for
the articles he presents each month. These ar-
ticles are available in reprint books from BYTE
Books, 70 Main St, Peterborough NH 03458.
Ciarcia’s Circuit Cellar covers articles appear-
ing in BYTE from September 1977 through
November 1978. Ciarcia's Circuit Cellar,
Volume 11 presents articles from December
1978 through June 1980.

To receive a complete list of Ciarcia Circuit

Cellar kits available from the MicroMint, circie
100 on the inquiry card.

<= Circle 322 on inquiry card.



New from HIPLQT"
6-pen plotting for as little as $1480".

FCC class B tested.
UL listed.

N8 roriodor, 4

\

!
¢
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And you can retrofit your present single pen HIPLQT for only $395.

The new HIPLOT DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
dable. It's available on the DMP-2,
3 or 4 models in the HIPLOT
family so you can enjoy the ad-
vantages of multi-colored plots on
surfaces of 812" X 11" (DIN A4)
or11” X 17" (DIN A3). Of
course, you also get the standard
HIPLQT range of capabilities such
as intelligence, controls, interfaces
and resolutions. There’s a model for
virtually every plotting application.

Big Performance in a Small Plotter
Since it’s introduction, the

HIPLOT DMP Series has been rec-

ognized as the innovative plotter

TM Trademark of Houston Instrument.
* U.S. Suggested retail prices
Centronics® registered trademark of
Centronics Data Computer Corp.

line which made low-cost, high
performance digital plotting a
reality.

Now, with our new 6-pen
option, there’s an exciting new
dimension in the DMP Series’ ver-
satility. Imagine standard models
with RS-232-C and parallel inter-
faces, intelligent models with
RS-232-C or Centronics® compa-
tible interfaces, a choice of con-
trols, resolutions, and pen speeds.
Add to this the ability to plot with
6-pens on paper, vellum or Mylar
(ideal for overhead projectors) and
you have the ultimate plotter
price/performance combination

— the perfect choice for the user
or OEM.

Circle 169 for literature
Circle 170 to have representative call

Easily Retrofitted to Existing
HIPLOT Models

If you already have a single
pen DMP-2,-3 or 4, don't despair.
For as little as $395" you can
upgrade these models with our
6-pen conversion kit. It’s simple to
do . . . and the complete change
can be made by the user in only
six minutes.

So why wait? Let us send you
complete information on this
breakthrough in affordable, multi-
pen plotting. Contact Houston
Instrument, One Houston Square,
Austin, Texas 78753. (512) 837-2820.
For rush literature requests, outside
Texas, call toll free 1-800-531-5205.
For technical information ask for
operator #5. In Europe contact
Houston Instrument, Rochesterlaan 6,
8240 Gistel, Belgium. Phone
059/27-74-45.

houston instrument
GRAPHICS DIVISION OF

BAUSCH & LOMB (§)



Ultra-Low-Cost Network
for Personal Computers

Ten years ago, computer “hackers”
listened with glee to predictions that
technological advances would soon
allow them to buy their very own
computers. Indeed, the seers
predicted, the computers of the future
would fit into a spare bedroom or
basement and wouldn’t even require
air conditioning. The word went out:
start saving $100,000 to be ready
when that great time came.

The time came with a vengeance.
Today you can hardly take twenty
paces around a technical organiza-
tion, school, or office without bump-
ing into or being addressed by yet
another computer.

One of the sad outcomes of this ex-
ponential growth was creation of the
computer junkie, the unfortunate
soul who went out and bought each
of the newest computers he or she

Ken Clements and Dave Daugherty
Pacific Polytechnical Corp
POB 2780
Santa Cruz CA 95063

could afford. The junkie ended up
with a basement full of equipment
and a computer habit that could be
satisfied only by more spending.

Just when the future was looking
grim for these computer junkies,
salvation took form and appeared on
college campuses. Perhaps the best
explanation came from a recruiter
from the giant Xmumblex Corp, who
took a young graduate aside and
whispered, “I have just one word for
you: networks.”

The big-computer companies and
an army of computer scientists ap-
parently will be going network crazy
for the next ten years. This develop-
ment thrills the computer junkies
because it provides more computer
“stuff” to get excited about. And, the
junkies calculate, if they could get
their own personal networks going,

ULCNET TwWO-CONDUCTOR CABLE

GROUND N
DATA /L
AR)
2K | ) 2K
1N4933 ‘ 1N4933
—12v -12v
@ 7 (2) 7
RECEIVED TRANSMITTED SIGNAL RECEIVED TRANSMITTED SIGNAL
DATA DATA GROUND DATA DATA GROUND
- a— A\ J
RS-232 RS-232
DB25P DB25P
CONNECTOR CONNECTOR

Figure 1: Simplest version of ULCNET. The addition of a diode, cable, and terminating
resistors converts RS-232 ports into a basic network for personal computers.
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they might be able to string together
all the “coldware” collecting dust in
their basements.

What stops most people from going
ahead with their own networks is
complexity, both in terms of cost and
technical considerations. A typical
coaxial network “box” may be as dif-
ficult to build and interface as was the
computer you wanted to network.
This stumbling block is particularly
large for the computer junkie who
owns no two pieces of hardware that
are the same. He must come up with a
new interface for each one.

But almost all those pieces of hard-
ware have at least one RS-232 serial
port. RS-232 was designed to provide
point-to-point communication, and it
requires some central manager “box”
to produce a network. But with as lit-
tle as one diode per port, two
resistors for the ends, and a —12-volt
(V) source, you can turn RS-232 into
ULCNET, the Ultra-Low-Cost Net-
work.

Simple Technique

The primary technique for this
transformation is shown in figure 1. It
is amazingly simple: just connect a
diode in series with the transmit line,
then connect the receive line and the
diode to your cable. At the ends of
the cable you will need resistors to
“pull down” the line to —12 V and to
help soak up reflections. Serial com-
munications via RS-232 are usually
not too fast, so the type of cable and
exact terminations are not critical.



Please call
(213) 883-8594.

Our Epson prices

are so
werenotallowed

print them.

EPSON MX-80..........SCALL

80 cps/9x9 matrix/Lower case with
true descenders/Bi-directional &
Logic seeking/Adjustable tractor/
Expanded printing/Block graphics/
Forms control/Compressed printing/
Double-strike printing/Correspon-
dence quality/Emphasized printing
mode/Standard paraliel interface

EPSONMX-80F/T ......$CALL

Same features as the MX-80 plus Fric-
tion Feed. Adjustable removable trac-
tor is standard for ease of handling
forms and single sheets.

EPSON MX-100F/T.....SCALL

Same features as the MX-80 & MX-80
F/T but on 15%2 inch carriage for print-
ing 132 columns with standard 10 cpi
font or 232 columns in the com-
pressed character font. The MX-100 is
complete with Dot Resolution
Graphics

Circie 13 on inquiry card.

low,

EPSON INTERFACES & OPTIONS

TRS-80 MODEL | 111 CABLE S
TRS-80 MODEL | Keyboard Interface 5
TRS-80 MODEL ' CABLE $
APPLE INTERFACE & CABLE S
IEEE 488 INTERFACE $

$

SERIAL INTERFACE

30
05
30
100
60
70

SERIAL INTERFACE (2K BUFFER) S 149
SERIAL CABLE Mate tc Mate S 30
DOT RESOLUTION GRAPHICS S 90
REPLACEMENT RIBBON $ 13
REPLACEMENT PRINT HEAD (Owet type) S 40
EPSON SERVICE MANUAL $ 40

We built a reputation on our
prices and your satisfaction.

We guaraniee everything we sell for 30 days. I} anything
is wrong. just return the item and we'll make it nght
And, of course, we'll pay the shipping charges

We accept Visa and Master Card on all orders. COD
accepted up to $300.00. We aiso accept school pur-
chase orders

Please add $2.00 for standard UPS shipping and
handling on orders under 50 pounds. delivered in the
continental U.S. Call us for shipping charges on items
that weigh more than 50 sounds. Foreign, FPO and APO
orders ptease add 15% lor shipping. Catitornia res-
idents add 6% sales tax

31245 La Baya Drive, Westlake Village, California 91362
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ULCNET SHIELDED, TWISTED-PAIR CABLE

RED WIRE '/smsn.o RED WIRE
2K / / A\ , \ 2K
} V) g \\/ e
\BLACK S BLACK wms/‘
v WALLS DATA GROUND DATA GROUND
-l2v {RED WIRE ) {SHIELD) {RED WIRE ) { SHIELD)

Y

1N4933

0 ¢

1N4933

G

RECEIVED  TRANSMITTED  SIGNAL RECEIVED  TRANSMITTED  SIGNAL
DATA DATA GROUND ,  DATA DATA GROUND
RS-232 RS-232
0B25P DB25P

CONNECTOR CONNECTOR

Figure 2: ULCNET for two-wire shielded cable. In this version, a single —12 V power supply is specified, and power is transmitted
to the pull-up resistors via one conductor of the cable.

For most applications, it is easy to
use shielded twisted-pair cable for the
net. This allows one of the wires in
the pair to carry the —12 V needed by
the termination resistors at the end of

the cable. An example of wiring the
termination is shown in figure 2. This
technique assumes that somewhere
along the line, the black wire in the
pair is connected to —12 V and the

VT 100 Owners:

THE KEY TO FAST
AND EASY EDITING

(OF YOUR KED EDITOR)

INTRODUCING VT 100 KEYS FOR THE KED EDITOR...These quality
3-color keys will make editing faster and simpler, They're easy ta install—

no averlays—ijust pull out the old keys

and push in a new set with the

KED functions clearly stated. A set of 18 3-color keys — $40.

Syndironi
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4 Frost S5t./Cambridge, MA 02140
(617) 739-7710

Circle 354 on inquiry card.

shield is grounded.

When characters are sent through
an ULCNET port, they are received at
all the ports on the net, including the
port that did the sending. However, if
two or more ports send different
messages at the same time, the
transmitting ports will each receive
something other than what they sent:
the logical OR of the two messages.
This allows an extremely important
property, namely collision detection
(a property also used in Xerox’s
Ethernet).

The ULCNET uses the fact that an
RS-232 port holds its transmit line at
negative voltage when not transmit-
ting, and then pulses the transmit line
positive at the start of a character.
The RS-232 standard defines a
positive level as a transmitted 0 and a
negative level as a binary 1. In other
words, a character starts with a 0,
followed by a byte of code transmit-
ted low-order bit first. At least one
binary 1 is inserted after each byte-
long character, and it is called the
stop bit.

The termination resistors on the
ULCNET provide the negative level,
and each port may “pull” the line to a
positive level by the start pulse of a
character. In terms of bits, the
resistors supply the 1s, and the ports
supply the Os.



His software was used by the Viking Mars
Lander team and other advanced
space programs.

For the past three years he has
applied himself to the development
of more etticient and powertul -
computer languages to
help him with his work.
These new languages
of the future are now
available for your use
exclusively from Insoft.

See the new world of
programming from Insoft
at your Apple dealer.

259 Barnett Rd. / Unit 3 / Medford, Or 97501 / (503) 779-2465
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Paul Lutus credtes language. Language for the future.
From him we have Apple Writer, Apple World and .I’ﬁusi-ed_m_y.

Appleis a
registered trademark

of Apple Computer, Inc.

B |o.0.-1|'?'é'.

‘@ Music '

Far more compact and approachable than
Pascal, TransFORTH |1 is both recursive and
structured and easier to use than BASIC.

Over three years in development, this high
level language enables you to program in
English with far greater speed and conven-
ience than ever belore possible.

TransFORTH II. A transformation in
computer programming. Available today.

The Assembly Language Development
System. Already the preferred assembler for
professional software developers.

o Object files to 18K '
® Source files to 37K |
e Cursor based screen editor

o Upper and lower case text entry |
e Nested macro instructions :

e Local, global and universat labels

e Comprehensive error trapping

The enormous file capacity of ALD System
11 assures you of the ability to develop
virtuatly any imaginabie software system.
And you can do so with ease since ALD
System I! edits with the simplicity of a word
processof.

ALD System Il. Powerful yet convenient.
The first choice of professlonals.

The best comes last. Both new
programs are available for the
Apple Il or Apple lll.




The speed and distance limits of the
ULCNET come from a combination
of the drive-current limitations of an
RS-232 port and the load each
receiver puts on the net. The limits
lead to a three-way trade-off of
distance, speed, and number of re-
ceivers, For example, you might use
the ULCNET at 19,200 bps (bits per
second) for six devices separated by
20 feet, or you might connect three
devices with two miles of wire and
run at 300 bps.

Improvements

Some simple modifications can be
made to expand the network capabili-
ty. The first modification gets the
number of receivers out of the trade-
off equation. Figure 3 shows an alter-
nate ULCNET connection in which an
op amp (operational amplifier) is
used to buffer the incoming signal.
This reduces to almost nothing the
load each node places on the net-
work, thereby allowing as many con-
nections as desired on the net.

Some RS-232 ports have +12 V
and —12 V supplied on pins 9 and 10
of their DB25 connector (these can be
used to power the op amp). Most,

however, do not, so the user will need
to run a pair of wires to the power
supply of the computer. If some other
power source is used, the user must
be sure its ground reference is the
same as pin 7 of the RS$-232 port.

Figure 3 also shows a circuit that
drives the DTR (data terminal ready)
input of the RS-232 port. This circuit
is used to detect activity on the net,
and it will assert (pull high) DTR if
the net is busy. The circuit works by
charging C1, a 0.1 gF capacitor dur-
ing the start bit of a character. The
capacitor will then discharge through
the 330-kilohm (kQ) resistor R1 when
characters are no longer being trans-
mitted. The choice of values for these
two components is set by the slowest
data rate to be used on the net. The
choice shown was picked for 1200 bps
operation. If 2400 bps is desired as the
lowest rate, then halve R1's value.
The resistor can be scaled in this man-
ner for the lowest. transfer rate
desired. Table 1 suggests resistor
values for various data rates, but plan
to experiment.

The purpose of the busy flag circuit
shown in figure 3 is to relieve the soft-
ware of checking the condition of the

TO ULCNET
GROUND DATA
Ic1
NES535
2 -
1 LI
a
3 :>’/,/'
1000 La
$330k  +12V(FROM RS-232 PIN9)
1N914 |
5
L
T 0.1uF 6
1N4933
-12v
(FROM
RS-232
7 PIN 10) 2
SIGNAL  TRANSMITTED DTR  RECEIVED
\_GROUND DATA DATA ,
-
RS-232
DB25P
CONNECTOR

Figure 3: Simple modifications expand network capacity. An operational amplifier
reduces the load placed on the net by each node, so that a virtually unlimited number of
nodes can be used. Resistor R1 and capacitor C1 control the op-amp comparator to
signal that the network is busy. The components shown can be used with speeds as low
as 1200 bps; see table 1 for alternate selections.
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Data Rate Size of R,
{bps) (k)
1200 330
2400 160
4800 82
9600 39
19.2 k 22
38.4 k 10
76.8 k 5.1

153.6 k 2.2

Table 1: Suggested resistor values for
running ULCNET at various speeds.
Experimentation is suggested.

net, and to provide a signal that can
be used with an interrupt-driven
system. (These techniques are dis-
cussed later.)

Aiming for Speed

Figure 4 is included for those who
crave speed. Here, the drive limita-
tion is overcome by using a power
FET (field-effect transistor) to drive
coaxial cable. The cable can be either
standard 50-Q coax, or the 75-Q coax
commonly used in cable TV opera-
tions. Whichever you choose, you
must use a matching resistor (50 Q or
75 Q) on each end of the cable.

In this form of the ULCNET, the
logical O is represented by a +12 V
level, and the logical 1 is at 0 V,
The same busy-detect circuit is used,
and all of the network techniques will
remain the same. This version of
ULCNET is included for those who
have very fast controller devices on
their ports and want to operate in the
50 kbps to 1 Mbps range.

To make this fast version work, it
is important to have a very solid
source of +12 V that can put out
about one amp for a very short time.
The fuse included in figure 4 is meant
to shut down the connection if the
computer turns on the power FET and
leaves it on. If not corrected, this er-
ror condition would cause the entire
net to halt.

One way to set up a network is
shown in figure 5. This setup would
allow all the computers to share the
hard disk and the printer. The com-
puter directly connected to the hard
disk and printer would be partially



256 K Byte /128 K Word Dynamic Memory

FEATURES
* Byte or Word width operation

+ Extended Addressing or Port
Select

* 150 ns Access, 270 ns Cycle
(B Version)

+200 ns Access, 335 ns Cycle
(A Version)

+ Full DMA capability with
transparent refresh

* Precise memory timing module
*» Low Power
» Meets IEEE 696 specifications

* Four-layer board

S124

The B810 RAM represents one of the best solutions for
applications requiring compact design and speed for re-
markably low cost. Suitable for a wide range of commer-
cial applications, the B810 RAM is form, fit and function-
ally compatible with the proposed IEEE 696 (S-100) bus
standard. It automatically provides byte or word width
access using the sXTRQ* signal. It features the AMD 2964
Dynamic Memory Controller and a new memory timing
module designed for the B810 by Engineered Compo-
nents Corp. for precise timing. Its four layer board with
full ground and power planes provides noiseless opera-
tion. As an integral part of the AB Digital B800-series, the
B810 RAM provides full DMA capability. Designed to be
as universal as possible, the BS10A RAM will work with
most S-100 cards using a Z80 or Z8000, and the B810B
(with optional byte parity), works with Alpha Micro,
Cromemco, Northstar, and all S100 CPU cards.

Available through California Digital (toll-free orders
only 800-421-5041) and other fine distributors, or direct.
Specification sheets on request. Manuals may be pur-
chased separately for $25.00 refundable on order.

I‘?J‘n ) "N L ZEZ1GN LABS

, »
]
I

% Assembled & Tested with 1 Year wWarranty
*Introductory Price valid through 30 Sept., 1981

COMING NEXT MONTH: THE B880 80ns 64K/32K STATIC
RAM

The B800 series of 8-bit cards provides the OEM with a com-
plete line of 6 MHz computer cards. All peripheral controllers
are intelligent. This series includes the B00 CPU: the B820 SCC
Serial Communications Controller; the B830 HDC Hard Disk
Controller; the B840 FDC Floppy Disk Controller, and others
which wilt be announced.

The B8000 series provides a complete line of 16-bit 4 and 6
MHz cards in three formats: double-height $100, MultiBus and
the new Zilog ZBI bus. As with the B800 series, all peripheral
controllers are intelligent with their own processors and mem-
ory. The B8000 series includes the B8000 CPU (Z8001-based),
the 1 Megabyte B8100 RAM with optional EDC; the B8200 SCC
Serial Communications Controller; the B8300 HDC Hard Disk
Controller; the B8400 WDC Winchester Disk Subsystem; and
others to be announced.

AB Digital Design Labs products are designed to provide tech-
nological teadership and industrial-grade quality with unex-
celled performance. Before you buy any computer product, we
invile you to examine our spec sheets and manuals. We think
the choice will be clear.

Circle 2 on inquiry card.

BYTE October 1961 55



TO ULCNET

¢ Al
GROUND DATA
10uF 1/44
TANTALUM SLO-BLO +12v (FROM RS-232 PIN 9)
\L* FUSE
1K 1K
Ic2
o o NE5535
G "1 )s 3|,
\_/ 1000 3: 330K
VMOS
su?co:&ws:agﬂa +12V (FROM RS-232 PIN9)
OR 1NS14 T
INTERSIL IVN5001TND
5
$47K i ey
Tolwr
10K
o -12v
(FROM RS-232
PIN 10)

0 4

2

SIGNAL TRANSMITTED DTR RECEIVED
. GROUND DATA DATA
RS-232
DB25P
CONNECTOR

Figure 4: Fast version of ULCNET. The primary limitation of driving power is overcome by installing an output transistor at each
port. The transmitter shown may draw as much as 1 A from the —12 V supply, for short periods.

“dedicated to servicing the requests for
these resources.

Design Issues

Now that we've discussed the hard-
ware for the ULCNET, let's look at
some of the issues involved in design-
ing software for the network. These
issues are: node-addressing concepts,
message formats, task layering, low-
level transmission and reception,
communication protocols and error
recovery, dialogue pipes, special
types of networking communica-

HARD DISK PRINTER

tions, and networking under multi-
tasking operating systems.

First let's define a node as any
device connected to the ULCNET that
has the ability to transmit informa-
tion, receive information, or both.

If there are more than two nodes on
a net, some mechanism is needed to
uniquely specify the destination of
transmitted information. This need is
fulfilled by assigning to each node a
unique numeric address. A single
digit may be sufficient to specify the
node for which a message is intended.

COMPUTER

._.

COMPUTER

COMPUTER

& ULCNET

/

Figure 5: One possible ULCNET configuration. In this example, the mass storage and
printer on one computer system can be shared by several other systems.
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Many mechanisms can be used to
inform the node’s software of its par-
ticular address. The possibilities in-
clude establishing a switch setting on
an input port, including the informa-
tion in the software for each node
(but each node would then need a
unique version of the network soft-
ware), or having the software query
the user for an address during ini-
tialization.

An address does not necessarily
have to be a number, as long as it can
be uniquely recognized. It could be a
character string such as EVA or
SHIRLEY, but you must be willing to
pay the cost of pattern matching in
order to adopt this scheme.

A nameserver mechanism allows
the nicety of character strings for ad-
dresses without sacrificing the advan-
tage of number matching for decod-
ing addresses. The nameserver con-
sists of a file and a program on a node
with mass storage that associates an
ASCII (American Standard Code for
Information Interchange) string with
an address number. The nameserver

Circte 319 on inquiry card. =P



Radio Shack,The Leader in Small Business Computers
Also Has Computers for Your Home!

Introducing the Lowest Cost
Color Disk System Ever—
Radio Shack’s TRS-80

Radio Shack now offers disk drives for our popular
TRS-80 Color Computer. Now you can have superb
high-resolution color graphics and fast, ‘‘on-line’” ac-
cess to large amounts of data.

Only $1198. Our new $599 disk kit makes our TRS-80
Color Computer with 16,000 characters (16K) of inter-
nal memory and Extended Color BASIC language a
versatile, low-cost computing system that’s ready to
attach to any TV (not inclutfcd).

Stores 156,000 Characters! Just plug in the Program
Pak @ controller to add disk storage to the Color
Computer. The Disk Operating System—an en-
hanced version of the Color Computer’s Extended
Color BASIC language—is completely contained in
the Program Pak, so you get a full 156K-bytes of
on-line storage.

Easy to Use. The 16K TRS-80 Color Computer lets you
create sophisticated color diagrams, business charts
and even simple animation—using just a few simple
one-line commands! This gives experienced program-
mers incredible power, yet makes it easy for beginners,
too. We take you from the ground up with over 500
pages of easy-to-read documentation.

Instant Fun and Games. And just for fun, you can
plug in any of our game cartridges. Battle starships in
outer space, conquer dinosaurs from a prehistoric
world, or just brush up on your chess.

Fully expandable. Your TRS-80 Color Computer Disk
System can expand with up to four drives for over
626,000 characters of storage! And the additional
drives are only $399 each. Add up to 16K more mem-
ory, a printer and other accessortes anytime.

Radio Shack’s TRS-80 —The Best-Supported
Microcomputer in the World!

The TRS-80 line of computers is backed
with a wide selection of accessories, soft-
ware, and service. We can even show
you how to get up-to-the-minute
news, current stock market reports
and even electronic mail using your
TRS-80! It’s all available today at
over 8000 Radio Shack stores and
dealers, and at 185 Computer
Centers nationwide.

*1198

16K-1 Disk

System
(TV not included)

Stop by your nearest Radio Sh
see what’s really new in person&
puters. Or write: Radio Shack
partment 82-A-123, 1300 Onellan
Center, Fort Worth, Texas 76102

Radie Siek

The biggest name in it
A DIVISION OF TANDY COR

Retail prices may vary at individual stores andid r
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MESSAGE
NUMBER

SOT T0
ADDRESS

FROM
ADDRESS

BYTE MESSAGE
COUNT 1D

DATA CHECKSUM

Figure 6: Proposed message format. Various fields are included in each message to help
the network software ensure reliability of the system.

accepts requests for registration,
deregistration, and name queries.

Special generic addresses also can
be set aside for special purposes. For
instance, the nameserver could be
assigned a generic address to be used
by all nameserver-related messages,
making it unnecessary to know which
node the nameserver is actually on.

Another generic address could be
set aside to represent a broadcast
message—one that all nodes on the
network would want to receive. A
typical use of a broadcast message is
sending a company-wide memo to all
employees on the network. The
generic address eliminates the need to
address the same memo to each per-
son on the net.

Special types of nodes such as
mass-storage nodes or printers can
have their own addresses. For exam-

ple, the address M might be reserved
for the printer node. If there is only
one printer on your net, M would
mean that printer. If there is more
than one printer on the net, an addi-
tional field called the logical printer
number could be used to specify the
printer for which the message is
destined.

Message Formats

A message is a predetermined se-
quence of fields by which two nodes
communicate. A message normally
consists of several parts: the header,
the body, and some kind of error-
checking mechanism, such as
checksum, at the end.

The structure allows for much
variation. The basic component for
constructing a message usually is a
byte. A field is defined as one or more

\
e

“Votrax is
atrademark
of Federal
‘Screw Works

Speech synthesis using
the Votr.aT_x SC-01 with the

atls SYNTHETALKER!

e 64 PHONEMES AND 4 INFLECTIONS
PROVIDE AN UNLIMITED VOCABULARY
THAT IS USER PROGRAMMABLE

¢ PROGRAMMABLE OSCILLATOR FOR PITCH
CONTROL GIVES YOU MORE NATURAL
SPEECH OR MULTIPLE VOICES

o EXTENDED DEVICE OPTION
e UP TO TWO WAIT STATES

» EASILY PROGRAMMED IN BASIC!

Write or call for complete details

Ackerman Digital Systems, Inc.
110 No. York Rd., Suite 208
Eimhurst,
(312) 530-8992

IL 60126
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bytes that designate a particular sec-
tion of a message. Typical fields in a
message are shown in figure 6 and ex-
plained below.

oSOT: start of transmission. This
byte is useful for informing all
receivers that the beginning of a
message is now on the net and that
the next byte will be the address byte.
Obviously, the byte must not be con-
fused with bytes in the middle of a
message.

oTo Address: the address of the in-
tended receiver.

®From Address: the address of the
node that transmitted the message.
As will be shown later, this field is
important for sending acknowledg
ments back to the transmitter.

® Message Number: a unique number
that distinguishes one message from
the next. The usefulness of this field
will be illustrated in the sections of
this article dealing with duplicate
messages.

eBytecount: tells a receiver how
many bytes to expect in the message
body. It can be used as a receive loop
counter, to be decremented each time
a byte is received. When the counter
equals zero, the user knows the
checksum byte will follow im-
mediately.

®Message ID: distinguishes three
types of messages within a network
system. The data message contains
the essential information to be
transmitted from one node to
another. The message acknowledg-
ment acknowledges a data message,
and the third type of message,
ACKACK, acknowledges a message
acknowledgment.

eData: zero or more bytes of infor-
mation that follow the Message ID.

o Checksum: the error-checking byte,
computed as the n-bit sum of all the
bytes in the message (except the SOT
byte and the checksum itself). The
transmitter sums up all the bytes in its
transmitted message and “ships out”
the lower n bits of that sum as the last
byte of the message. Meanwhile, the
receiver does the analogous operation
on the message it receives. If all the
characters were received correctly,
the receiver’s lower n-bit sum should
match the transmitter’s checksum.
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The World’s First

MacroComputer

p—

The Parallel Processlng® System/48® is the world's first
MacroComputer®, an elegantly powerful and modular multi-user
computer for business and industry. It was designed from the
start to out-perform other computer systems at three or more
times its price. The operating system software is so friendly,
versatile and fast that it's called MAGIC®.

In addition to outstanding new capabilities, MAGIC'S interface
translator allows instant access to a large number of standard
languages and applications for GL, AR, AP, PR, Inventory,
Financial Planning, Fixed Assets, Property Management,
Prospect Management, Order Entry, Word Processing and a host
of others. DataMaglc 11© is provided with the System/48, for
comprehensive database management . . . and it makes new
application programming a simple joy.

Whether it's 2 or 3 users, or 128, MAGIC exhibits exceptional
performance with transactional disk back-up to cartridge or 9-
track tape; full access security; logical partitioning of tasks and
users; fast Multi-Key ISAM access to multiple disks in each node
(10-250 Mbytes); 1-16 Workstations and Task Processors in each
node; up to 16 nodes; local and central printers for both word and
data processing; remote Workstations and nodes;
communications; real-time calendar and clock; and exceptional
reliability because of its modularity and redundancy of software
and hardware. Circle 361 on inquiry card.

And that's the whole point! You can get exactly the
performance and configuration needed now and it can expand
easily to meet future needs, taking advantage of the technology
revolution. Large or small, real-time, batch or mixed, there's a
System/48 that's just right for the job.

If you haven't seen our Parallel Processing System/48
MacroComputer in ACTION, then seeing is believing! See your
local dealer today for the full story. Or call Jim Knepton now at
(713) 738-2300 and he'll explain how you can have your own
private showing . .. and how easy and profitable it can be for you
and your business.

TEI has 14 years of experience in manufacturing it RIGHT!

OEM and Dealer inquiries invited — come GROW WITH US!

5075 S. LOOP EAST, HOUSTON, TX. 77033
(713) 738-2300 TWX. 910-881-3639

© COPYRIGHT TEI INC. 1981
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68000 P on
the S-100 Bus?

YES, AVAILABLE NOW
FROM DUAL SYSTEMS!

08 mHz 68000 microprocessor.
0O 16-megabyte direct addressing.
O 32-bit internal arithmetic.

O Minicomputer type instructions
including MULTIPLY.

O FULL IEEE-696 S-100 compliance.
Runs with all 4 mHz $-100 boards
and automatically runs faster
when accessing Dual Systems
memory boards, for FULL SPEED
OPERATION OF THE 68000.

O Powerful vectored interrupts.
7 Vectored interrupts, including
NMI, as well as alternate mode
having up to 256 interrupts.

0 On board monitor ROM for
immediate use.

(J Connector for future addition
of memory management unit for
multi-user operating systems.

O Built to the highest industrial
standards with 200 hour burn-in.

CPU/68000 CPU board..... $1195

32K-byte 8/16-bit NONVOLATILE
RAM board, for secure storage of
programs you are developing.
Allows FULL SPEED CPU operation.
CMEM-32K, per 32K-bytes .. $895

32K-byte 8/16-bit EPROM board,
EPROM-32K ....vevinnat.. $395

Serial 170 board, SIO-2...... $285
All of the above with cabinet, power
supply and backplane..... 53685
OLM and Dealer pricing is available.

Sales representatives in most metropolitan areas.

system reliability/system integrity

DUAL SYSTEMS
CONTROL CORPORATION

1825 Eastshore Hwy.,, Berkeley 94710
(415) 549-3854 - TWX 910 366-2035
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Layering the Tasks

The network software can be
broken up into three separate layers
for implementation (see figure 7).
These layers are the basic transmitter
and receiver subroutines, the pro-
tocol layer, and the application pro-
gram. Breaking up the network soft-
ware in this manner is useful because
it allows the implementer to concen-
trate on a subset of network functions
without having to give much con-
sideration to the rest of the functions.
As an added benefit, the layered
structure limits the software modifi-
cations needed in order to bring up
networking capability for particular
network tasks and particular
machines.

As an example, let's say network
software is to be brought up on two
of the same type of microcomputers,
each having a different serial inter-
face. Subroutines in the transmit-
ter/receiver layer that specifically
deal with the serial interface are the
only parts of the network software
that need changing. On the other end,
a printer-application program and a
disk-write program should be able to
use the same protocol layer and
transmitter/receiver layer.

The Transmitter

A buffer and a byte count are the
necessary parameters this routine
needs from the protocol layer. The
transmitter should neither know nor
care what type of message is in the
buffer. First, the transmitter will need
to know if anyone else is currently us-
ing the network. In an interrupt en-
vironment, this can be determined by
a flag set when a character is received
and reset when a carrier-detect inter-
rupt occurs. If the flag is reset,
therefore, it shows that the network is
not in use.

If the transmitter is to be im-
plemented without the aid of inter-
rupts, it will be necessary to wait the
length of time needed to receive one
character (based on the data-transfer
rate). If no characters are received in
this time, it is assumed no one is in
the middle of transmission.

Once it has been determined the
network is not busy, the transmitter
must send out the SOT field. A

APPLICATION PROGRAM

PROTOCOL LAYER

| TRANSMITTER- RECEIVER nourmEsJ

Figure 7: Network protocol is based on
the layer concept. Applications programs
deal at a high level by letting the under-
lying layers do the “dirty work.”

potential “race” problem resulting in
a collision could occur at this point,
since two transmitters could con-
ceivably start this transmission
simultaneously.

Because the network is set up so
that transmitters receive what they
transmit, the received character
should always be compared to the
character that was just transmitted. If
the two characters do not match, a
collision has occurred. Later, we will
decide how to recover from such a
collision.

Assuming the transmitter received
what it transmitted, it continues to
send out bytes until all, including the
checksum, have been sent. If the
transmitter is interrupt-driven, it may
want to set a flag to inform the pro-
tocol layer that transmission was suc-
cessful. For a transmitter running
without interrupts, this information
could be returned as a parameter to
the routine that called the transmit-
ter.

The Receiver

A receiver activated by interrupts
will be able to synchronize with the
beginning of a message by the carrier-
detect interrupt that occurs after the
end of any message. Receivers
without interrupts or latched carrier-
detect pulses must repeatedly wait
until a whole character time has gone
by without receiving anything. The
next field to be received should be the
SOT field. If it is not, it will be
necessary to go back to the previous
step until an SOT is detected.

Once the SOT is detected, the next
field should be the Destination Ad-
dress. When this field is received, it
should be compared with the
receiver's own address to determine
whether the message is intended for
this receiver. If your network sup-
ports broadcast messages, all



3.7 milllon reasons why the

ATARI Personal Computer

is something to see.

The display screen used with our computers
is composed of 192 horizontal lines, each
containing 320 dots. Delivering color and lu-
minosity instructions to each dot for a sec-
ond requires 3.7 million cycles...a lot of
work for the normal 6502 processor.

That's why the ATARI computer has
equipped its 6502 with its own electronic as-
sistant. It's called ANTIC, and it handles all
the display work, leaving the 6502 free to
handle the rest. What this means to you is
uncompromisingly spectacular display capa-
bilities without loss of computer power need-
ed to carry out the demands
of your program.

That's a quality you just don't find in ordi-
nary personal computers. And it's one of
the reasons some computer experts say
that ATARI computers are so far ahead
of their time.

There’s more...which is what
you'd expect from ATARI.
Language. The ATARI Personal
Computer uses several program-
ming languages to give the user
maximum control of its extraordi-
nary capabilities. PILOT, Microsoft
BASIC* and ATARI BASIC are
understood and spoken by the
ATARI computer. You'll also

find our Assembler Editor car-
tridge indispensable for
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ATARI

machine language programming.

Sound. An ATARI computer has four sound
generators, or voices, activated by a sepa-
rate microchip. This leaves the principal mi-
croprocessor chips free to perform other
tasks. And you can take full advantage of
this capability which is designed

for easy programming.

Change. ATARI Personal Computers have
been designed to make change and expan-
sion easy. The ATARI computer has a modu-
lar opérating system* that can be easily
replaced as new technology develops. If you
need it, memory expansion requires no more
than inserting additional RAM modules*
And the ATARI ROM cartridge system also
makes it easy to change languages. In short,
your ATAR| computer won't be obsoleted by
future developments...because it already
incorporates the future.

Sharing. To learn more about the amaz-
ing capabilities of ATARI computers, visit
your local computer store for a demon-
stration. Or send for our Technical Us-

er's Notes, intended for the serious
programmer. They are only $27 and

contain a lot more information about

our computers’ special capabilities

than most companies could tell.

See your ATARI dealer, or send

$30 ($27 plus $3 postage and

handling), payable to ATARI, to

Technical User’s Notes, ¢/0

ATARI Customer Service, 1340

Bordeaux Avenue, Sunnyvale,

CA. 94086.

*ATARI 800™ computer only.

Computers for people.

©1981 Atari, Inc.
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The

Ultimate IEEE
S-100 Memory
Would...

O BE NONVOLATILE holding data
for up to eight years with the
power off.

O RUN AT 6 MHZ
without wait states.

ORUN IN 8 OR 16-BIT
systems with 8 or 16-bit
wide data paths.

0O HAVE EXTENDED 24-BIT
ADDRESSING and bank select.

0O HAVE DYNAMICALLY
MOVABLE WRITE
PROTECT AREAS to prevent
accidental erasure of programs
and critical data.

O GENERATE POWER-FAIL
interrupts for orderly system
shutdown & power failure
recovery.

...Available Now
from Dual Systems

The Dual Systems CMEM
memory boards combine high-
speed CMOS memories with new
5-10 year lithium batteries to give
r)ou the nonvolatility of an EPROAM
oard while retaining the instant
writability of a high-speed
read/write RAM. These industrial
grade boards are ruggedly built
and are burned-in for 200 hours.

0O CMEM-32K, 32K-bytes ... S$8Y5
0O CMEM-16K, 16K-bytes. ... 5795
0O CMEM-8K, 8K-bytes. ... .. S69%

OEM and Dealer pricing is available.

Sales representatives in- most metropolitan are.as

system reliability/system integrity

DUAL SYSTEMS
CONTROL CORPORATION

1825 Eastshore Hwy., Berkeley 94710
(415) 549-3854 - TWX 910 366-2035
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receivers must check to see if the
message is a broadcast message. Ad-
ditionally, printer and disk storage
nodes must also check to see if the
destination address is their generic
address. If no address match exists,
the receiver should go back to hunt-
ing for an SOT field (unless this
receiver is a gossip monger).

If the message is addressed to a par-
ticular receiver, the address and all
subsequent bytes should be received
and summed together for comparison
with the checksum byte at the end of
the message. If your particular net-
work uses parity, the message should
also be checked for each character
received. The receiver should not care
what type of message was received; it
should simply inform the protocol
layer of receipt. With an interrupt-
driven receiver, a flag can be set at
completion to inform the protocol
layer. Additional .information, such
as whether any errors occurred dur-
ing the message, could also be com-
municated to the protocol layer via
common memory. If the receiver is
not interrupt-driven, this information
can be passed back as parameters to
the protocol layer.

The Protocol Layer

For the following discussion,
source will be defined as the node that
transmitted the original message, and
destination as the node to which the
message was addressed.

When computer A sends a message
to computer B, there is no guarantee
that computer B will receive it. Many
things could go wrong. There might
be a loose connection somewhere.
Computer B might not be running, or
it might not be listening to the net.
Computer C could start transmitting
at the same time as computer A.

Protocol schemes detect and cor-
rect such situations. Protocol is
basically a conversation between a
source and a destination, trying to en-
sure that what the source transmitted
was actually received by the destina-
tion.

The simplest protocol is one in
which the source sends a message to a
specific destination and assumes the

message arrived. If your network is in
good working order and you know

that a particular destination is run-
ning properly, this protocol will be
sufficient most of the time. You prob-
ably would want to use this protocol,
for example, when you are sending
messages to your friend Carol, who is
using computer B. If she is there, she
will probably send a message back,
thereby acknowledging that she
received your message. You'd also
use this protocol for broadcast
messages, to prevent the net from get-
ting jammed by everyone trying to
send acknowledgments at the same
time.

When you are doing things on your
net, such as writing a file to a disk,
assuming the file got there is not
enough. You need some real
acknowledgment that the file got to
the disk. If no acknowledgment
comes back from the destination, or if
the destination returns to the source
an acknowledgment stating that the
disk is full, the source will have to
take some error-recovery measures.
These are discussed later.

What happens if the destination
receives a correct message and sends
back an acknowledgment that is not
received by the source? In this case,
the source thinks its original message
did not get through, but it actually
did. To avoid this situation, an
acknowledgment of an acknowledg-
ment received (ACKACK) can be
added to the protocol. If after sending
an acknowledgment, the destination
does not receive the ACKACK, it will
have to take some kind of error-
recovery action.

What happens if the source receives
the acknowledgment and sends the
ACKACK, but the destination does
not receive the ACKACK? Somebody
has got to have the last word, and
there can be no guarantee that a
message and all its associated pro-
tocol are transmitted and received
successfully. Especially on a low-
speed network, the criterion for
deciding how much protocol to use is
“as little as possible for a particular
application.” An intelligent system
might provide all three types of pro-
tocol (ie: message, message-ACK,
and message-ACK-ACKACK) and
allow the application program to
decide which one to use.



Introducing the remarkable 132-column
Paper Tiger™ 560. The first full-width matrix

printer to give you tully formed characters
for alow $1394.*

The new 560 features a staggered nine-
wire ballistic type print head that overlaps
dots in both horizontal and vertical planes.
[t bi-directionally prints up to 150 dense, text
quality characters per second.

The 560 also features a reliable cartridge
ribbon that lasts up to four times as long

resents a breakthrough in matrix printin
ring the user excellent print guality wit]
ce of a matrig printer. Employing a uniq
red column' head manufactured by Integr
creates high quality printouts by overla

Paper Tiger 560 Print Sample

as spool and cassette ribbons, separate
heavy-duty stepper motors to drive the print
head and advance the paper, plus true
tractor feed.

And famous Paper Tiger performance
comes with every new 560. Like fixed or
proportionately spaced text, programmable
tabbing and business forms control, auto-
matic text justification, print formats to 220

Circle 180 on inquiry card.

columns, parallel and serial interfaces, self-
diagnostics, and more. All inside the most
compact printer of its kind.

Need more stripes? Dotplot,” our high-
resolution raster graphics package, is stan-
dard on every 560.

For data processing, word processing
and small business applications, this is your
Tiger. The business-sized Paper Tiger™ 560.

It's a Tiger you can count on.

Call TOLL FREE 800-258-1386 (In New
Hampshire, Alaska and Hawaii, call
603-673-9100.) Or write: Integral Data
Systems, Inc., Milford, NH 03055.

@Integral Data Systems, Inc.

*Suggested U.S. retail price.
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Toughest Boards
in Town...
IEEE 696/S-100

NON-STOP CLOCK

Keeps time with power off. Our
industrial clock utilizes a new
lithium battery for 3-9 years use.
Easiest clock to program you'll ever
see. Runs in all S-100 systems.

O Year, date, hrs, mins, secs, msecs.

O Uses new LSI CMOS chip.

O Vectored interrupts.

OCLK-24 .................... $250

A/D CONVERTER

IEEE696/5-100 AIM-12 industrial
standard module designed for
industrial analog-to-digital use.

O Runs in all 5-100 systems.

0O 32-channel, 16-differential O 12-bit
resolution/accuracy. 0 25-microsecond
conversions.

O Instrumentation amplifier.

O BASIC program provided. O AIM-12,
5695 or 5785 w/1-1000 gain transducer
amplifier.

D/A CONVERTER

AOM-12 IEEE696/5-100 industrial
level digital-to-analog (DsA)
converter.

O 12-bit + 172 L.S.B. accuracy over
full 0-70°C temperature range.

O Outputs 0-10, £ 5, or & 10 volts.

D Short circuit protection, all outputs.
O Switch-programmable for multiple
boards.

0O AOM-12, 5575

VIC 4-20

Standard output for industrial
control 4-20 mA D/A converter.
Used in conjunction with the
D/A board.

VIC4-20, S445.
DUAL 77 Data Acquisition

and Control System-

Built to industrial standards; designed
for severe environments. BASIC
language makes programming easy.
Access to hundreds of sensors.
Expandability to meet your increased
needs. Nonvolatile memory. Power
interruption recovery with automatic
restart. DUAL 77 is economical;
$5985 & up.

II p .|
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Error Recovery

What should be done when a
message was sent and no
acknowledgment came back? Or
when an acknowledgment was sent
but no ACKACK came back? Both
these cases call for a timing
mechanism. A source that transmit-
ted something and is expecting a reply
from the destination must wait a cer-
tain amount of time for that reply to
come back. If the reply does not come

-back within that time, it will be

assumed an error condition exists.
How long should this time be?

There is no way to guarantee that a

destination really did receive the
message and will
acknowledgment within the time the
source has set. The waiting time,
then, should be more than long
enough to cover any reasonable situa-
tion,

Once the source has waited a set
amount of time without receiving a
reply, a reasonable action would be
to retransmit the original message at
least once more, and again wait the
specified amount of time for a reply.
The same strategy could be used by
the destination when it sends
acknowledgments and waits for an
ACKACK. If you are doing your net-
work without the aid of a hardware
timer, you will need a time-counting
subroutine that continually checks to
see if a reply was received, and
decrements the counter. If the counter
reaches 0 before a reply is received,
then a timeout error exists. If your
software has access to a -hardware
timer, you can use it to set an inter-
rupt.

If no reply is received after
repeated attempts to transmit a
message, there is nothing to do but
give up and report the problem to the
program that initiated the network
call.

This retransmission scheme in-
troduces another problem. Suppose
the source sends a message that is
received by the destination, but the
destination sends back an
acknowledgment that is never
received by the source. After timing
out, therefore, the source retransmits
the original message, and the destina-

transmit an.

tion receives it a second time. The
Message Number field, along with the
From Address field, can be used to
correct such situations.

All receivers should keep a list of
the last n messages received. The list
need contain only the message
number and the From Address. When
a new message is received, the list
should be examined for a match. If a
duplicate is detected, the message
should be “dumped,” but the ap-
propriate response should be sent
back to the transmitter of the
duplicate message. If the duplicate
was an original message, an
acknowledgment should be sent
back, or if the duplicate message was
an acnowledgment, an ACKACK
should be sent back.

Collisions are another issue.
Assuming that all transmitters check
the state of the network before start-
ing transmission, collisions can hap-
pen only when two or more transmit-
ters start their transmissions within
one character time of each other.
When collisions happen, all transmit-
ters involved should immediately
stop transmitting and allow the net-
work to return to the “not busy” con-
dition.

Now some kind of mechanism is
needed to tell colliding transmitters
when they can start transmitting
again. If they all wait an equal
amount of time, they will collide
again. Therefore, they must all wait
different lengths of time.

One way to ensure this setup is to
establish a priority order based on
node address. If a node with the ad-
dress of 1 collides with a node with
the address of 3, then node 1 will wait
one unit of time before attempting
retransmission, while node 3 will wait
three units of time. One problem with
this scheme is that under heavy load
conditions where collisions are more
frequent, nodes with high address
numbers may never be able to get a
message through because they must
wait so long after each collision,

A fairer scheme would be one in
which each node has a random-
number generator guaranteed to
create a unique sequence of random
numbers. All nodes would then have



Get a $20 rebate
on the

I-59 Programmable.

Even without the $20 State Software™ modules join our Professional Program
rebate, the TI-59 is special and successfully attack Exchange for access to over
—it’s our most powerful complex engineering, 2500 additional programs.
programmable, and we’ve business, statistical and So if you like the idea of
never offered it at a lower scientific problems. And by having real programmable
price. adding the optional PC-100C  power, take us up on the rebate

The TI-59 gives you up to printer, you can record your offer. Buy a TI-59 now, and fill
960 program steps, or up to 100  calculations. But if that’'snot  out the coupon below. The offer
memories, plus magnetic card  enough, any TI-59 owner can  ends December 31, 1981.
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INCORPORATED

“Wow!
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©1981 Texas Instruments Incorporated
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Offer guod only in U.S. A. Rebate applies to purchases of ;
TI-59 Programmable only. Items must be postmarked by 3
January 15, 1982. Allow 30 days for delivery. Limit one per persoi/address.
1002




equal priority in retransmissions after
collisions.

A Typical Application Program

As an example of a typical applica-
tion program, let’s consider a request
to a filing system on a hard-disk
node.

The “save” request would first
want to send to the filing system a
message containing the file name and
the number of sectors to be saved.
The request probably would ask the
protocol layer to expect an
acknowledgment and allow the pro-
tocol layer to take care of retransmis-
sions if necessary. Along with the
acknowledgment would come infor-
mation from the filing system in-
dicating whether or not the request
can be accommodated. If it cannot be
accommodated, the request program
must report the failure to its caller.

If the request can be accom-
modated, the save request program
must break up the file to be saved into
convenient blocks (probably a disk
sector). When errors occur during
transmission, it is more economical to
retransmit small blocks than large
ones. In either case, the save request
should send an ACKACK to the filing
system to say it agrees to what the fil-
ing system considers the state of the
request.

Once the file has been partitioned
into blocks, the save request should
hand them in sequence to its protocol
layer for transmission to the filing
system. The request should ask its
protocol layer to expect an
acknowledgment for each block
transmitted. Each block should have

a unique number that can be checked
by the filing system against block
numbers already received. In this
manner, duplicate blocks can be
dumped.

By the value of the last block
number, both parties know when the
file transfer is completed. If im-
plementation is done in a straightfor-
ward manner, the last block number
should equal the corresponding field
in the original request message.

The save request should ask the
protocol layer to send an ACKACK
to the filing system when it submits
the last block for transfer. Upon
receipt of this ACKACK, the filing
system can be sure it will not be get-
ting a retransmission of the last
block, and it can close the file and
forget about the request.

When extended conversations are
taking place between two nodes on
the net (as in the previous file transfer
examples), the network can be made
to appear constantly busy by never
allowing more than a character time
to elapse between messages. In this
way, no other user on the network
can interfere with the conversation.

If the data rate is controlled by
software on the two conversing
nodes, you might consider increasing
the rate after the initial conversa-
tional link has been established. The
rate could be increased beyond what’s
normally acceptable to every node on
the network, but it must be changed
back after the conversation is com-
pleted. While the process is going on,
every other node on the network
should recognize it as a network-error
condition. Because the nodes have

not seen a transition from a busy net
to a nonbusy net, they will not be
looking for an SOT field anyway.
This scheme can get a little tricky
when attempting to end a conversa-
tion, especially if the last
acknowledgment or ACKACK did
not get through but the data rate on
one node has already been reduced to
its former value.

Multitasking Environments

Networking in multitasking en-
vironments raises many issues that
cannot be considered here, but a few
obvious ones should be pointed out.

The protocol layer probably
should be set up as a process by in-
troducing another parameter to in-
dicate whether the application pro-
gram will “go to sleep” waiting for a
reply or acknowledgment. The pro-
tocol layer would then have to give
the application program a “wake up”
by indicating whether the message
got through to the receiving process.

Since messages could in this way be
addressed to one of several processes
on a node, the address fields for To
and From addresses would need to be
extended to include a Process ID
number.

The software design presented in
this article reflects only one of many
possibilities. For more information,
or for software if you don’t want to
write your own, contact Cheshire
Software, POB 2780, Santa Cruz CA
95063.

Now that you have a taste of what
networking is all about, you can ex-
periment and enjoy implementing
your own ULCNET.B

AMS

MORROW DESIGNS PRODUCTS AT LOW LOW PRICESI

ADVANCED MICRO SYSTEMS ¢ 26188 ADAMOR ROAD ¢ CALABASAS, CA 91302

Tel.: (213) 880-4670

OFFER
EXPIRES
Oct, 31, 1981

*HARD DISK SUBSYSTEMS

ADDITIONAL HARD DISK

FLOPPY DISK SUBSYSTEMS

TWO DRIVE SUBSYSTEMS

DISK CONTROLLERS (A & T)

M-26 DISCUS M26 $3397.00 A-26 DISCUS M26 $3037.00 £-1118 DISCUS |
M-20 DISCUS M20 $3553.00 A-20 DISCUS M20 $3193.00 F-1218 DISCUS 2D
M-10 DISCUS M10 $2760.00 A-10 DISCUS M10 $2400.00 F-2218 DISCUS 2 + 2

STATIC MEMORY (A & T)

“DECISION | BASIC UNIT $1342.00

$ 816.00 £-1128 DISCUS | $1389.00
$ 888.00 £-1228 DISCUS 2D $1450.00
$1105.00 F-2228 DISCUS 2 + 2 $1896.00

All shipments FOB Calabasas — 90 days warranty on all products

DJ-M26 M26 HARD DISK $720.00 16K SUPERAM $248.00
DJ-M20 M20 HARD DISK $720.00 16K MEMORY MASTER $284.00
DJ-M10  M10 HARD DISK $72000 24K MEMORY MASTER $378.
DJ-2208 DOUBLE DENSITY FLOPPY $349.00 32K SUPERAM $45000 -
DJ-1108 SINGLE DENSITY FLOPPY $219.00 65K STATIC RAM $870.00
1/0 CONTROLLERS (A & T) I.LE.E.E. S-100 BUS (A& T) 2
SB-2411 SWITCHBOARD I/0 $219.00 WB-0800 8 SLOT MOTHER BRD. $109.00
SB-2411-4K 4K RAM OPTION $ 60.00 WB-1200 12 SLOT MOTHER BRD. $129.00
MB-3200 MULT I/0 BOARD $309.00 WB-2000 20 SLOT MOTHER BRD. $173.00

NOTE:

The disk subsystems include Digital Research CP/M

Prices. Terms, Specifications subject to change without notice.

2.2 and Microsoft Basic V5.2

1f you own a MITS controller and disc drive, we have
the interface to run them with our new subsystems.
and a reformatter for your Pertec drives and software
to transiate your Mits files to your new operating
system.

66  October 1981 © BYTE Publications Inc

Circle 9 on inquiry card.



The
, 5000 SX
X .o with:

X

X
x Capacity: 5.6 MB Winchester Plus Two
X o Mini Fioppies
x v X If you know our Series 5000 table top
X . computer line, you know that good things
o come in small packages.
Now, with the introduction of the 5000
x SX, big things come in smail packages.

» One integrated package can contain two
* » X double sided, double track density floppies
plus a 5.5 megabyte Winchester drive.

p _t Anno . \k ‘X x Speed: Load 20K in Less Than a Second

'.- e - x 3 Not only does our high performance
™ ’n‘l rlhbl rlb CO Winchester subsystem include error
e e m k o detection with automatic error correction,
9 A\ 4 LAY its extreme speed is comparable to that
“at Can t & rlbpmd > x‘ x of large main frame hard disk systems.
» <

A 20K program loads in less than one
second, about 10 to 12 times as fast as
a floppy.

We invite comparison with our com-
petitors' Winchester implementation so
you can see howa truly engineered solution

r ® N speeds up your application programs.
, Extras: You'll Be Glad You Have Them

The 5000 SX comes standard with lots of
extras, starting with a fully terminated S100
mother board. Add to that 64K dynamic
RAM modules, with parity, of course, and
receptacles for your CRT and Printer that
tum on with the main power switch.

Plus, convenient up front reset switch,
incoming power line filter and much more.

Software:
Operating Systems: CPM, MPM,
TurboDOS
Languages: BASIC, FORTRAN, COBOL
Application Packages: FMS:80,
WORDSTAR, Accounting Plus, all
tailored to operate on the 5000 SX.

Quality: So Good, It's Warranted 2 Years

There isn't room on this page to even
scratch the surface of the IMS Inter
national story.

However, our 2-year warranty is a dead
giveaway that we produce rugged, top
quality, professional equipment. We do
things right the first time so they don't
come back to us.

The truth is, we have fewer returns
within our 2-year warranty period than
other manufacturers have within their
90-day warranty periods.

For full details and the location of your
nearby IMS Intemational dealer, call us
today at (714) 978-6966. Or write:

We Build Computers As If Your Business

|Wv\{) Depended On Them.
2800 Lockheed Way, Carson City, NV 89701
Telex: 810-395-6051

CI/m & MP/m, T of Digital Research «TurboDOS,

TM of Software 2000 - FMS-80, TM of DJR Associates -
WORDSTAR, TM of MICROPRO -ACCOUNTING PLUS,
TM of SYSTEMS PLUS
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New Software from

CompuView

ny

MicroCraft Systems, ..
Apple Software Development Tools

MicroCraft offers the Apple user a flexible set of
development tools. This includes a low-cost full screen
editor, the most powerful 6502 Macro Assembler
available, and a compiled graphics language optimized for
real-time applications. Each package compliments any
Apple system and together they offer unequaled power
and versatility.

RGL Real-time Graphics Language
Do real-time animation ® Similar to ‘C’ ® Display, move
and rotate 3D objects ® Compiles text files to ‘BRUN’able
binary object files. $75 / $25 Until 10/31/81

MacroLink Complete 6502 Assembler

Disk Assembler ® Text to binary object ® Standard 6502
mnemonics ® Recursive macros with up to 10 arguments
¢ Nestable conditional assembly ® Links source or object
code ® Nestable file includes ® Unlimited source file size
¢ Editor provided $125 /7 $20

SuperEdit Full Screen Editor

Horizontal scrolling allows 80 columns ® Uses standard
text files ® Move cursor by character, line or page ® Find,
search and replace ® Block move and copy ® Use with RGL
or MacroLink ® 80 column video board versions also
available. $75 /$20

DiskScreen Disk Utility

Displays a complete disk sector in hex and ASCII,
using high-res screen e Edit sector by typing over
display $40 /$10

Complete Assembler System (MacroLink, SuperEdit,
DiskScreen] $200 / $40

Complete Graphics System [RGL, SuperEdit] $120 / $40

Systems available to utilize extra 16K or 32K
expansion boards Please inquire

Note: All programs require a single disk drive and 48K.
When ordering please specify configuration.

Telephone (313) 996-1297
Circle 412 on inquiry card.

8086 Software

¢ VEDIT full screen editor for CP/M-86.

¢ Contact us for availability of VEDIT for SCP 86-DOS and
IBM 8088 computer.

e CP/M-86 BIOS for popular S-100 disk controllers.
Source code $185

V-COM Disassembler

Finally a Z-80 disassembler for CP/M which produces
easy to read code, a cross reference table, and handles
INTEL and ZILOG mnemonics. V-COM is exceptionally
fast and produces a .ASM file directly from a .COM file.
V-COM can accept a user-created file containing
assignments of labels to 8 and 16 bit values. A second file
can specify the location of tables and ASCII strings.  $80

FASTSCREEN CRT emulation and
Command Line Editor

Memory mapped displays offer over ten times the
speed of the fastest CRT terminal but are usually not
supported by application software. This is where
FASTSCREEN fits in. FASTSCREEN provides a fast and
highly compatible emulation of several popular CRT
terminals for most memory mapped displays. It also
provides editing and re-entry of any line on the screen,
paging, and includes interrupt driven keyboard routines.
(FASTSCREEN is provided as source code on a CP/M
compatible diskette and requires assembly language
modifications for installation.) $85

PIICEON 24 x 80 S100 Video Board

The PIICEON V-100 is the heart of a high speed
alternative to a CRT terminal. Being I/0 mapped, it uses
no memory space, yet runs at full processor speed.
FASTSCREEN is the perfect software driver for the
V-100. Fully assembled and tested by PIICEON, the
company known by OEMs for reliability.

PIICEON with FASTSCREEN $510
PIICEON board only $475

Circle 413 on Inquiry card.

CompuView is proud to carry the MicroCraft Systems, Inc. quality software for the Apple II.

CompuView Products Inc.

618 Louise, Ann Arbor, Michigan 48103 ® Telephone (313) 996-1299



Customizable

The Unigue Difference that Sefs
VEDIT Apart in Full Screen Edifors

Total user customizability is a predominate reason that
over a thousand users find VEDIT the easiest to use full screen
editor. It makes VEDIT the only editing package which allows
you to determine your own keyboard layout and use the cursor
and special function keys on any terminal having them. And
only VEDIT fully supports all of the newly available terminals. It
may come as a surprise to you, that with any other editor orword
processor, you will have to memorize obscure control
characters or multi-character sequences, while your terminal’s
extra keys and editing functions go unused. The customization
extends to setting the default tab positions, scrolling methods
and much more. It's almost like designing your own editor for
your systern, applications and preferences. And all of this is
easily done with the setup program which requires no
programming knowledge or ‘patches’, but simply prompts you
to press a key or enter a parameter.

Unequaled Hardware Support

The CRT version supports all terminals by allowing you to
select during setup which terminal VEDIT will run on. Features
such as line insert and delete, reverse scroll, status line and
reverse video are used on ‘smart’ terminals. All screen sizes are
supported, including large ones such as the 60 X 80 format on
the Ann Arbor Ambassador terminal. Special function keys on
terminals such as the Heath H19, Televideo 920C and 1BM
3101, and keyboards producing 8 bit codes are all supported.
The memory mapped version is extremely flexible and supports
bank select and hardware cursors such as on the SSM VB3.
With this level of customizability and hardware support, you will
feel for the first time that the software was optimally designed for
your systemn.

Fully Compatible Replacement for Ed

Since VEDIT creates and edits standard text files of up to
one diskette in length, it serves as a replacement for the CP/M

standard editor ED. Of course, you benefit from the fastest and
easiest to use ‘What you see is what you get’ type full screen
editing available, fast disk access and an editor which takes up
only 12K of your valuable memory space. With VEDIT you will
never again need or want to use the slow and tedious ED.

Special Features

VEDIT is more than just a full screen editing replacement
for ED, it gives you many new editing capabilities, such as a
scratchpad buffer for moving and rearranging sections of text,
complete file handling on multiple drives and iteration macros.
Amoung its special features you will find automatic indenting for
use with structured programming languages such as Pascal
and PL/|, and other special facilities for Assembler and COBOL.
A real time saver is the ability to insert a specified line range of
another file anywhere in the text. Unlike most software, VEDIT
will even tolerate your mistakes. For example, one key will
‘Undo’ the changes you mistakenly made to a screen line, and
the disk write error recovery lets you delete files or insert another
disk should you run out of disk space.

Ordering
Many dealers carry VEDIT, or you may contact us for fast
delivery.  Specify the CRT version, your video board or

microcomputer, thie 8080, Z80 or 8086 code version, and disk
format required.

VEDIT for 8080 or Z80: Disk and manual............... $130
VEDIT for CP/M-86: Disk and manual ./NEW) ............ $185
Manual: Price refunded with software purchase...........

VISA or MASTERCARD Welcomed

CP/M and MP/M are registered trademarks ol Digital Research.
Inc. Apple Il is a registered trademark of Apple Computer. Inc.
SoftCard is a trademark of Microsoft. TRS-80 is a trademark of
Tandy Corp.

* North Star ®* Cromemco * Heath H8/H89 ® SuperBrain ® Apple Il Softcard ®* TRS-80 Model Il & Model |
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The Atari Tutorial

Part 2: Graphics Indirection

Indirection is a powerful concept in
computing, but a difficult one for the
beginning programmer to appreciate.
In 6502 assembly language, there are
three levels of indirection in referring
to numbers. The first and most direct
level is the immediate addressing
mode, in which the number itself is
directly stated:

LDA #$F4

The second level of indirection is
reached when the program refers to a
memory location that holds the
number:

LDA $0602

The third and highest level of indirec-
tion is attained when the program
refers to a pair of memory locations
that together contain the address of
the memory location holding the
number. In the 6502, this indirection
is complicated by the addition of an
index:

LDA ($D0),Y

Indirection provides a greater
degree of generality and power to the
programmer. Instead of trucking out
the same old numbers every time
something needs to be done, the pro-
grammer can simply point to them.
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By changing the pointer, the behavior
of the program can be changed. In-
direction is an important capability.

Graphics indirection is built into
the Atari Personal Computer system
in two ways: with color registers and
character sets. Programmers using
this computer after programming
other systems often think in terms of
direct colors. A color register is a
more complex beast than a color. A
color specifies a permanent value. A
color register is indirect; it holds any
color value. The difference between
the two is analogous to the difference
between a box-end wrench and a
socket wrench. The box-end wrench
comes in one size only, but a socket
wrench holds almost any size socket.
A socket wrench is more flexible, but
takes a little more skill to use proper-
ly. Similarly, a color register is more
flexible than a color, but takes more
skill to use effectively.

Color-Register Indirection

The Atari 400/800 has nine color
registers; four are for player-missile
graphics and will be discussed in a
later article in this series. The remain-
ing five are not always used. Depend-
ing on the graphics mode used, as few
as two registers, or as many as five,
will show up on the screen. In BASIC
mode O, only one and one-half

registers are used because the hue
value of the characters is ignored.
Characters take the same hue as
playfield register 2, but take their
luminance from register 1. The color
registers are in CTIA (one of the Atari
custom integrated circuits) at hexa-
decimal addresses D016 through
DO01A. They are “shadowed” (ie:
copied) from certain RAM (random
access read/write memory) locations
in the Atari OS (operating system) in-
to CTIA during the vertical blank in-
terrupt of the video display. Table 1
gives color-register shadow and hard-
ware addresses.

For most purposes, the user con-
trols the color registers by writing to
the shadow locations. There are only
two cases in which the programmer
writes directly to the CTIA addresses.
The first and most common is the
display-list interrupt, which will be
covered in a later article in this series.
The second case arises when the user
disables the OS vertical-blank inter-
rupt routines, which move the
shadow values from the OS into
CTIA.

Colors are encoded in a color
register by a simple formula. The up-
per nybble gives the hue value, which
is identical to the second parameter of
the BASIC SETCOLOR command.
Table 9.3 of the Atari BASIC

Circle 408 on inquiry card. —»
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CRTFoRrm™ is a comprehensive package
for creating interactive programs.

Good programming starts with clear
specifications. CRTForm saves time by
gathering those specifications with a field-
oriented editor. The editor can be used to

' manipulate and modify input and system
fields, as well as to assert any of a com-
plete group of input specifications.

’ A forms manager maintains the specifi-

~cations. It allows the analyst to create and
modify random access files of forms. The

‘ form files contain the field attributes of
forms as well as author, comment, and
revision information.

‘ System analysts can easily produce

~ documentation by using CRTForwm to print

field attributes and images of forms. In
addition, a special Test mode allows the
end user to test and verify the forms be-
fore any code is produced.

CRTFoRrmMm's code generator produces
the Pascal, BASIC, COBOL, FORTRAN,
PL/1, Z-80, or Ada source text necessary
to interface to the runtime module.

The runtime module assures the user
of consistent interaction with the com-

pleted application program. This reduces
training time, and eliminates the frustra-
tion common in the use of many large
programs.

The package automatically produces
documentation and provides capabilities
for runtime enhancements. The program-
mer can dynamically lock and unlock dis-
plays, erase, skip, and'reset fields. In
addition, the system provides for redirec-
tion of field access and enables the pro-
grammer to send specialized error and
comment messages.

The system is terminal independent.

This means that forms created for one ter-

minal can be used on a terminal requiring
different control sequences. Function
keys can be configured for special
applications.

PROGRAMS THAT WRITE PROGRAMS

CRTFoRrwm is intended for use by sys-
tem houses, program developers and
OEMs. it is available under the CP'M,
UCSD, Apple Pascal, RT-11, and
RSX-11M operating systems.”

Statcom is a corporation specializing in
software development tools and tech-
niques. In addition to CRTFoRm. we offer
an end user oriented report generation
package. Please call or write for further
information.
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Reference Manual lists hue values.
The lower nybble in the color register
gives the luminance value of the col-
or. It is the same as the third
parameter in the BASIC SETCOLOR
command. The lowest-order bit of
this nybble is not significant. Thus,
there are eight luminances for each
hue. This gives a total of 128 colors
from which to choose (eight lumi-
nances times sixteen hues). In this
series of articles, the term color de-
notes a hue-luminance combination.

Once a color is encoded into a col-
or register, it is mapped onto the
screen by referring to the color
register that holds it. In map-display
modes that support four color
registers, the screen data specify
which color register is to be mapped
onto the screen. Since there are four

color registers, it takes only 2 bits to*

encode one pixel. Thus, each screen-
data byte holds data for four pixels.
The value in each pair of bits specifies
which color register provides the col-
or for that pixel.

In color-text display modes

(BASIC's graphics modes 1 and 2),
the selection of color registers is made
by the top 2 bits of the character
code. This leaves only 6 bits for defin-
ing the character, which is why these
two modes have only 64 characters
available.

Color-register indirection gives the
programmer four special capabilities.
First, the programmer can choose
from 128 different colors for displays.

Second, the programmer can ma-
nipulate the color registers in real

time to produce pretty effects. The
simplest version of this is demon-
strated by the following BASIC line:

FOR I=0 TO 254 STEP 2:POKE
712,I:NEXT 1

This line cycles the border color
through all possible colors. The effect
is quite pleasing and certainly grabs
attention, The fundamental technique
can be extended in a variety of ways.
A special variation of this is to create

Image Operating
Controlled Hardware System Shadow
Hexadecimal Hexadecimal
Label Address Label Address
player 0 COLPMO Do12 PCOLRO 2C0
player 1 COLPM1 D013 PCOLR1 2C1
player 2 COLPM2 D014 PCOLR2 2C2
piayer 3 COLPM3 D015 PCOLR3 2C3
playfield O COLPFO D016 COLORO 2C4
playfield 1 COLPF1 D017 COLOR1 2C5
playfield 2 COLPF2 Do18 COLOR2 2C6
playfield 3 COLPF3 D019 COLOR3 2C7
background COLBK DO1A COLOR4 2C8
Table 1: Names and addresses of color registers used by the Atari 400/800.

I have recently used
Spellguard and | can
only echo the eval-
uations of a recent
Infoworld review:
excellent all the way.”

Mark Garetz
infoworld 25
May 1981

“Spellguard is an
example of the new
standard —fully pro-
fessional microcomputer
software.”

Bill Burns
Infoworld 30 March
1981

... Spellguard was
given the manuscript
from my first book. This
version had been
corrected after several
(human) proofreaders
thoroughly reviewed it. |
therefore expected it to
be relatively error free.
Not so. Spellguard was

able to discover
numerous typographical
errors .
Allan Miller
Interface Age
June 1981

“This easy fo use,
operator-oriented
program has saved me

EXPERTS AGREE

SPELLGUARD
IS THE FASTEST
EASIEST TO USE

MOST POWERFUL

AND RELIABLE

SPELLING CHECKER

YOU CAN BUY

1

countless hours of
proofreading, and from
the embarrassment of
submitting a manuscript
with typos. Unlike most
spelling test programs,
Spellguard is fast .. ."”
Tony Dowden

Microcomputin Polo Allo, CA 94306
g
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InfoWorld

Software Report Card

@pELLGUARD

Usefulness
Documentation
Ease of Use
Error Handling
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Q-i q q ] Exrellent

O 000 Pooar
OO 0O O Fair

System Requirements
o CP/M (1.4 or later)

e 32 K bytes of memory

® One or two disk drives

Price: $295
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INNOVATIVE SOFTWARE APPLICATIONS
260 Sheridon Avenve.. Sute 300
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simple cyclic animation by drawing a
figure in four colors, and then cycling
the colors through the color registers,
rather than redrawing the figure. The
program in listing 1 illustrates the
idea.

The third application of color regis-
ters is to logically key colors to situa-
tions. For example, a paged-menu
system can be made more under-
standable by changing the back-
ground color or the border color for
each page in the menu. Perhaps the
screen could flash red when an illegal
key is pressed. The use of the color
characters available in BASIC
graphics modes 1 and 2 can greatly
extend the impact of textual material.
An account sum could be shown in
red if the account is in the red, or
black if the account is in the black.
Words or phrases of import can be
emphasized in special colors. The use
of colors in map modes (no text) can
also improve the utility of such
graphics. A single graphics image (a
monster, a boat, or whatever) could
be presented in several different col-
ors to represent several versions of
the same thing. It costs a great deal of
RAM to store an image, but it costs
very little to change the color of an
existing image. For example, it is
much easier to show three different
boats by presenting one boat shape in
three different colors than three dif-
ferent boat shapes.

The fourth and most important ap-
plication of color registers is used
with display-list interrupts. A single

Listing 1: A short graphics program
demonstrating the illusion of movement
by changing color-register assignments.

10
20
30
40
50
60
70
80
90
100
110
120
130
140

GRAPHICS 23
FOR X=0TO 38
FORI=0TO3
COLOR 1
PLOT 4*X +1,0
DRAWTO 4°X+1,95
NEXT I
NEXT X
A =PEEK(712)
POKE 712,PEEK(710)
POKE 710,PEEK(709)
POKE 709,PEEK(708)
POKE 708,A
GOTO 90
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color register can be used to put up to
128 colors onto a single screen. This
important capability will be discussed
in part 4 of this series.

Character Sets

Graphics indirection is also pro-
vided through the redefinable
character set. A standard character
set is provided in ROM (read-only
memory), but there is no reason why
this particular character set must be
used. The user can create and display
any character set desired. There are
three steps necessary to use a rede-
fined character set. First, the pro-
grammer must define the character
set. This is the most time-consuming
step. Each character is displayed on
the screen on an 8 by 8 grid, which is
encoded in memory as an 8-byte
table. Table 2 depicts the encoding ar-
rangement.

A full character set has 128 charac-
ters in it, each with a normal and in-
verse video incarnation. Such a
character set needs 1024 bytes of
space and must start on a 1 K-byte
boundary. Character sets for BASIC
modes 1 and 2 have only 64 distinct
characters. These require only 512
bytes and must start on a ¥2 K-byte
boundary. The first 8 bytes define the
zeroth character, the next 8 bytes
define the first character, and so on.
Each group of 8 bytes is termed a
character definition; the index that
designates such a group (FIRST char-
acter, FIFTH character, etc) is called
the character name. Obviously,
defining a new character set is a big
job. Fortunately, there are software

ocopoo0oo0o00O0

O O OO

CHARACTER BINARY HEXADECIMAL
IMAGE REPRESENTATION REPRESENTATION

O =t bttt e O O

Table 2: Internal representation of a character in
bytes to represent it. Although the standard character set is in ROM, the pointer to
the beginning of the character set can be changed to point to other memory loca-
tions, allowing the user to create a modified or completely new character set.

packages to make this job easier.

Once the character set is defined
and placed into RAM, the second step
is to tell ANTIC (another custom in-
tegrated circuit on the Atari 400/800)
where it can find the character set.
This is done by poking the page
number of the beginning of the
character table into hexadecimal loca-
tion D409 (decimal 54281). The OS
shadow location, the location nor-
mally used, is called CHBAS and
resides at hexadecimal 2F4 (decimal
756). The third step in using character
sets is to print the character wanted
onto the screen. This can be done
directly from BASIC with simple
PRINTs or by writing numbers
directly into the screen memory.

A special capability of the system
not supported in BASIC is the four-
color, character-set option. BASIC
graphics modes 1 and 2 support five
colors, but each character in these
modes is really a two-color character;
each one has a foreground color and a
background color. The foreground
color can be any of four single colors,
but only one color at a time can be
shown within a single character. This
can be a serious hindrance when
using character graphics.

There are two other text modes
designed especially for character
graphics, ANTIC modes 4 and 5.
Each character in these modes is only
four pixels wide, but each pixel can
have four colors (counting back-
ground). The characters are defined
like BASIC graphics mode 0 charac-
ters, except that each pixel is twice as
wide and has 2 bits assigned to it to

000O00O0 00
11000 18
11100 3C
00110 6 6
00110 6 6
11110 7 E
00110 6 6
000O00O 00

memory. One character needs 8




-# enjoy the problem-solving
power of APL language
on your Apple computer

Solve engineering, scientific, or business problems easily--write finished applications software in
a fraction of the time you’'d take to write similar programs in BASIC, FORTRAN, or COBOL. . .
and do it all with your Apple® right at your desk.

take this short programming test.

Problem 1:

APLAV8O solution:
AL441]

Problem 2:

list values.
APLAV8O solution:

Problem 3:

occurences, in a string of characters called TEXT.
APLAV8O solution:

(1,(T14T) A1+ '=TEXT)/TEXT+[

Test your language against APL

To compare APL/V80's clear concise code with the language rou’re now using to solve problems,
Here are three common prob

for each. Program your best effort for each problem in the language you use now.
number of lines and keystrokes needed to achieve a solution in your language to the APL solution.
Keep in mind the APL/V80 solution shown contains not onlr the computation commands, but also
every instruction needed to input required data, as well as a

Write a program to input a list of values (List “A™), sort the list from lowest to highest values,
then Brint all the values in list A in ascending order.

Write a program to input a list of values (List “X") and compute the standard deviation for the
((+/(X-(+/X) M) %2) 2N+ " 1+pX+0) .5

Write a program which will compress adjacent spaces to a single space, with possible multiple

ems, showing the APL/V80 solution
Now compare the

| the commands to print out the results.

Solution in your present language:
(Hint:  Usually this takes two loops and 15 to
20 statements.)

Solution in your present language:
(Hint:  This takes at least one loop and about
16 statements.)

Solution in your present language:
?

APL is the most concise, powerful programming
language available to develop computer solutions
for scientific and business problems. Developed
in the early 1960's, APL has been used to program
large mainframe computers for years. Because APL
has so many functions and operators built in, only
very large computers could run APL programs until
1977. In 1977, we at Vanguard changed that by
introducing APLN80"‘ a version of APL for Z80-
based microcomputers. "We've revised and extended
this software now to run on your Apple*.

APL/VBO™ for Apples is easy to learn, quick
to write. It's a language proven easier to program
in than BASIC, COBOL, FORTRAN, or even PASCAL.
Because APL can apply a function to a whole array
of data, when you store a list of values in an array,
a smgle symbol in APL/V80Q can do the work of an
entire *DO" or “FOR" loop in other languages. This
is programming power!

Concise code saves thinking time

Compactness is part of the reason you can solve
your grob|ems s0 much more quickly using APL/V80
than by using other languages. With far fewer lines
of code required, APL/V80 |ets you develop functional
software, and debug it, in about onefifth the time
you'd need to program your problem in other lan-
guages.  With APL/V80, you can truly focus your
attention on problem- solvmg rather than having to
worry so much about the details of coding a program
to compute your solution.

Finished programs easier to understand

Because APL/V80 programs are so much shorter
than programs doing equivalert work in other lan-
guages, APL/V80 programs are easier to read and
understand, and they require less documentation.
When you look at the APL/V8D solutions shown in
the box with our language comparison test, don't
let the unusual symbols worry you. They may be
unfamiliar to you now, but so were the commands
in your present Ianguage until you learned them. .
and APL is far easier to learn. APL/V80 uses the
common mathematical practice of using a single
symbol Yo represent a function, but there are so
many functions built into APL there aren't enough
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common symbols to represent them all. So APL
uses additional symbols to represent those functions
which go beyond thefamiliarmathematical operations.
After you learn any language, you use as many ab-
breviations as you can to save time. APL/V80 lets
you use “abbreviations” from your first efforts, saving
memory space both in your head and in your Apple.
Solve your problems faster

Whether you're an engineer, scientist, educator,
or businessman, now you can solve problems faster
than ever using your Apple computer. With APL/V80
from Vanguard Systems Corporation, you can search
for solutions in a fraction the time you thought

possible. APL/V80 makes your programs easier to
understand, easier to write, easier to explain to
others, and easier to modify.
A whole new world of convenience

APL/V80 is more than a language. . .it's a ‘whole
new world of convenience for you and your Apple.
Included with our APL interpreter are 6 new auxiliary
processors to make your life easier. The Utility
Processor provides 6502 memory access and 6502
processor calls so you can use routines stored in
Apple system ROMs and 6502-dependent peripherals.
An input Stack Processor lets you stack input com-
mands for later execution. Our Communications
Processor, when combined with an appropriatemodem,
lets your Apple communicate with another computer.
The Graphics Processor gives you full access to
Apple's high resolution graphics. An APL File Pro-
cessor gives you an indexed file system. Qur CP/M**
Input File Processor lets you read any CP/M and
use it with APL/V80.
Hardware required

APLAV8O for the Apple requires the following
hardware for proper use: a 48k Apple Il or Apple
|1+, one disk drive, a Z-80 SoftCard***, and either
the Language Card** *% or RamCard***, or other
compatible 16k memory extension card.
To learn more, act now

No matter how you use your Apple to solve prob-
lems, APL/V80™ can help you solve tfem faster,
with fewer errors. If you'd fike to know more, send
us the coupon below. In the English language, we
can hardly begin to tell you intjust one page all the
ways APL/V80 can help. Ah, if only we could write
this in APL/V8O itself. But send us the coupon,
and we'll happily send you additional information
(in English).

Note: Specifications subject to changewithoutnotice.
“Apple design, Apple Il, Apple ll+, & Language
Card are trademarks of Aprle Computer, Inc.
“*CP/M is a trademark of Digital Research
#*%SoftCard and RamCard aretrademarks of Microsoft

!IIIIIIIllIlIlIIIIIIIlIIIIIllllllIIIIIIIlllllIIIIIIIIIIIIIIIIIIIIIIIIIII I IIIIIlIIIIIIlIlIIIIIIIIIIIIIIIIIIIlIlIIIlIIIIIIIIHIIII!
= Contact your local Apple dealer for a demonstration of APL/V80 and get your copy today. If you don't =
S have a local dealer, use this coupon to order direct from us now: Please rush the items ordered below. =
= lunderstand all items are normally in stock and available for immediate shipment: g
g O More information about APLAV80 for Apple O Software PLUS Z-80 SoftCard PLUS RamCard £
S O APLAB0™ User's Manual - Enclosed is $30. Enclosed is $995 g
= O Complete APLAVBO - Apple Software Package O Complete Hardware - Software system - APL/ £
s Enclosed is $500. Please send me an end- VB0 - Apple Software PLUS Apple I+ 48k =
= userlicense, object code disk, documentation computer with APL character generation card =
= manual, and special APL character generator. already installed PLUS Ap %e Disk Drive, &
= O Software PLUS RamCard - Enclosed is $675. PLUS NEC 12" video screen PLUS SoftCard =
S O Software PLUS Z-80 SoftCard - Enclosed is PLUS RamCard. Enclosed is $3195. B
= $850 O As above with second Disk Drive - Enclosed £
£ is $3695 £
£ Enclosed is my check for § ___ Cady exp. date 2
= OR Charge to. O MasterCharge O Visa Signature £
= Ship to: Name :
= Address Phone =
g City State Zip 5
g i 1 6901 Blanco Road = E
= 0 R San Antonio, Texas 78216 =
g (512) 340197a=
illlllllllllll" .--IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:
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Check the Osborne Books You

INTRODUCTORY
BOOKS

Business System
Buyer's Guide
by Adam Osborne and Steven Cook

Purchasing a computer for any
business is a complex process,
but this book will help. Before
you buy any computer, read this
book. You'll never make a better
investment. #47-0, $7.950

An Introduction to
Microcomputers
Volume 0:

The Beginner's Book
by Adam Osborne

Here's the book to start with if
you know nothing about micro-
computers but wish to learn. Pro-
vides the concepts you'llneed to

understand this technology.
#26-8. $4.95 0

An Introduction to
Microcomputers

Volume |: Basic Concepts
by Adam Osborne

The world’s best selling textbook
on microcomputers uses con-
cepts that are common to all
microprocessor systems. Shows
what a microcomputer can do,
and how it does what it does.
This edition is the most com-
prehensive and up-to-date in-
troduction to microprocessor

systems available anywhere.
#34-9, $12.99 O

Running Wild-The Next
Industrial Revolution
by Adam Osborne

An insider’s look at the micro-
electronics revolution. Will the
coming years prove to be a
dream or a nightmare? Running
Wild tells the story. #28-4,$3.950

GUIDES

Apple Il"™User's Guide

by Lon Poole, Martin McNiff and
Steven Cook

Complements your Apple |l
owners manual. Our guide will
tell you more aboutyour Applell
or Apple Il plus computer than
any other single source. This
guide is a complete BASIC
programming tool. It covers all
the special features of the Apple
computer. #46-2, $15.00 O

PET/CBM™ Personal
Computer Guide

by Adam Osborne and

Carroll Donahue

A step-by-step guide which takes
you from the “on" switch to as~
sembly language subroutines for
your Commodore system. It's a
BASIC tutoriat and covers many

recent CBM products.
#55-1, $15.00.0

SOME CoMMON
ANK

PROUR AMY
e

~
OERR
BN

PROGRAMMING
. BOOKS

"Science and Engineering

BASIC Programs

ed. by John Heilborn

An important collection of the
most valuable programs for
scientists and engineers. Easily
used on most popular micro-
computers. #63-2, $15.99 0

Some Common BASIC
Programs
by Lon Poole and Mary Borchers

76 well designed and brilliantly
documented programs that solve
a variety of problems in statistics,
finance, and math.

Generalized BASIC
Edition #06-3, $14.99 [1

#40-3, $14.990

PET/CBM ™Edition

([}

" TRS-80 ™ Level Il Edition

#54-3, $14990

.l. -
Atari™ Edition

#53-5, $14.990

All 76 programs ready to run on:
PET/CBM™floppy disk

#33-0, $22.50 O

PET/CBM™ cassette

#25-X, $15.000

TRS-80™Level Il cassette

#32-2,$15.000

Practical BASIC Programs

Here are 40 useful and fully doc-

umented programs designed to

run on most microcomputers.

Especially useful in small busi-

ness and household applications.
'(Generalized BASIC) #38-1, $15.99 0

(Q‘

Osborne

CP/M™User Guide

by Thom Hogan

The most complete and up-to-
date CP/M book you can find. it
will make your first use of CP/M
easy. If you already own CP/M, it

will help you modify your system.
#44-6, $12.99 O

¥
"CBASIC™User's Guide

by Adam Osborne, Gordon Eubanks
and Martin McNiff

Co-authored by Gordon Eu-
banks, the creator of CBASIC,
this is more than a self-teaching
textbook, it is the definitive ref-

erence of the CBASIC language.
#61-6, $15.000




Want EZ(

BUSINESS
BOOKS

by Lon Poole and co-authors

Osborne's three business sys-
tems are renowned for excel-
lence in design and documenta-
tion. Our books explain in de-
tail how to use the programs.
They contain complete program
listings, supporting technical
documentation, and specific in-
formation on changing and
installing the programs.

Payroll

with Cost Accountin?
#22-5, $20.000

Accounts Payable and

Accounts Receivable
#23-3, $20.000

General Ledger
#24-1, $20.000

ASSEMBLY
LANGUAGE
PROGRAM
SERIES

by Lance Leventhal and co-authors

You needn't know anything
about assembly language to use
these books. Each one is a
straightforward, self-teaching
textbook thatis both precise and
easy to understand.

W
N

68000........... #62-4, $16.99 O
6809 ............ #35-7. $16.99 O
6502 ............ #27-6,$16.99 0
Z80 ............. #21-7, §16.99 O
Z8000 .......... #36-5, $12.990
6800 ............ #12-8. $15.99 0
8080A/8085 .... #10-1.515990

The 8086 Book

by Russell Rector and George Alexy

Part assembly language textand
part hardware reference, this
book covers all of the 8086's

most important features.
429-2, $16.99 O

« INTERFACE
€

N

Interfacing to S-100 (IEEE
696) Microcomputers

by Sol Libes and Mark Garetz

Describes the S-100 Bus with
unmatched precision. Covers
mechanical and electrical design,
logical and electrical relation-
ships, bus interconnections, and
much more. #37-3, $15.000
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PET and the |IEEE 488 Bus
(GPIB)

by E. Fisher and C.W. Jensen
Provides chapters on all aspects
of the General Purpose Interface
Bus. Includes lines, signals,

specifications, and much more.
i #31-4, 515.99 0

Microprocessors for
Measurement and Control
by D.M. Auslander and P. Sagues
Learn to design mechanical and
process equipment using micro-
processor based “real-time” com-
puter systems. This book allows
readers (even those unfamiliar
with machine or assembly lan-

guage) to initiate projects.
#57-8, $15.99 0

MICRO-
ELECTRONIC
REFERENCES

Osborne 4 & 8 Bit
Microprocessor
Handbook

by Adam Osborne and Gerry Kane

The one source for complete,
objective and accurate informa-

tion on 4 and 8 bit microproces-
sors. This book describes virtu-
ally every 4 and 8 bit micropro-
cessor on the market today and
allows you to evaluate any de-

vice or combination of devices.
#42-X, $19.95 0

Osborne 16-Bit
Microprocessor Handbook
by Gerry Kane and Adam Osborne

A total reference book on
virtually every 16-Bit micropro-
cessor, this book permits objec-
tive evaluation and comparison
of these new devices.

#43-8, $19.95 0

An Introduction to
Microcomputers:

Volume 3 - Some Real
Support Devices

by Gerry Kane and Adam Osborne
Available with or without 3-ring
binder or updates. Each device
is described in detail, including
an analysis of the best uses for

that device. Book - #18-7, $15.00 0
Binder - #19-5, $6.99 O
Six Updates - #98, $25.000

HANDBOOKS

68000 Microprocessor
Handbook
by Gerry Kane

This handbook offers more in-
formation about the 68000 than

the manufacturer's data sheets.
#41-1, $6.990

CRT Controller Handbook
by Gerry Kane

Describes five devices in the
same thorough detail you'll find
in Volume 3. Contains 13 tables

and 149 separate illustrations.
#45-4, $6.99 O

8089 1/0 Processor
Handbook
by Adam Osborne

A complete presentation of the
8089. The 8289 Bus Arbiter is
also described with the same
careful attention to design and

application.
#39-X, $6.99 0

I I R R LI I I I R I I I E R R R R I I A S A A S AP IR

ORDER FORM
Book Title, Book #, Price

i

Osborne/McGraw-Hill Dept. B20 Call Toll Free: 800-227-2895 =49 .
630 Bancroft Way, Berkeley, CA 94710 in California (415) 548-2805 I-H
Name
Address

City/State/Zip

Plus: O .75/item 4th class O $1.50/item UPS O $2.50/item Air Mail

Total amount enclosed $

Card #

0 $10.00/item Overseas

(California residents add applicable tax.)

or charge my O Visa [0 Mastercharge

Exp. Date
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You can save buying wholesale
with our buyin? service. As your
agent we will buy computer
equipment on the wholesale
market for you. Our fee is one
fourth of what we save you off
list price. Access to over 500
manufacturers. Minimum fee of
$100. Call for present wholesale
market conditions.

‘Examples of total prices paid by our
clients (including our fee) are:

! AlphaMicro 10MEG $12,046
Altos 8000-02 2,810
Altos8000-10 6,395 |
Altos 8000:15 4,600
Archive Model 1 4,798
Calif. Comp.64K 1 MEG 4,414
Compustar Model 30 3,820
Cromemco System3 5,990 |
Ithaca System 2A 2,790
NECPCB8001A 1,010
North Star HRZ2DD 64K 2,875
North StarHRZ2 QD 64K 3,150
Televideo System 1 2,949
ADDS View Point 555
Televideo 910 575

| Televideo 920C 720
Televideo950C 945
Morrow M-26 3,850
Anadex 9500/9501 1,260

C.Itoh Starwriter 125CPS Serial 1,450 |
C.ltoh Starwriter 125CPS Par. 1,400
C.Itoh Starwriter140 CPS Serial 1,600

Centronics737 710
Diablo630/RO 1,945 |
Malibu 165 1,895
NEC5510 2,375
Qume5/45R0O 2,465
TI810Basic 1,302

We are buying agents for overseas

computer dealers. Export services |

available.
International Telex 470851

The Purchasing Agent

1635 School Street, Suite 101
Moraga, CA 94556

(415) 376-9020

specify the color register used. Unlike
ANTIC modes 6 and 7 (BASIC modes
1 and 2), color-register selection is not
made by the character-name byte,
but instead by the defined character
set. Each byte in the character table is
broken into four bit pairs, each of
which selects the color for a pixel.
(This is why there are only four
horizontal pixels per character.) The
highest bit (D7) of the character-name
byte modifies the color register used.
Color-register selection is made ac-
cording to table 3.

Using these text modes, multicol-
ored graphics characters can be put
onto the screen.

Another interesting ANTIC char-
acter mode is the lowercase-
descenders mode (ANTIC mode 3).
This mode displays ten scan lines per
mode line, but since characters use

only 8 bytes vertically, the lower two
scan lines are normally left empty. If
a character in the last quarter of the
character set is displayed, the top two
scan lines of the character will be left
empty. The data that should have
been displayed there will be shown on
the bottom two lines (see figure 1).
This allows the user to create lower-
case characters with descenders.

Modified Character Sets

Many interesting and useful ap-
plication possibilities spring from
character-set indirection. The ob-
vious application is the moditied
font. A different font can give a pro-
gram a unique appearance. It is possi-
ble to have Greek, Cyrillic, or other
special character sets. Going one step
further, graphics fonts can be created.
The Energy Czar computer program

————

4 and 5. See the text for details.

Bit Pair In Color

Character Register Selected

Definition D7=0 D7 =1
00 COLBAK COLBAK
01 PFO PFO

10 PF1 PF1

ik PF2 PF3

Table 3: Use of color registers in character definition during ANTIC graphics modes
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Photo 1: A bar chart made using character graphics. Even though each character is eight
pixels wide, the horizontal bars can be any number of pixels wide by using redefined
characters representing bars of varying width.
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UVEON proudly announces
OPTIMUM.™ OPTIMUM is an easy to
use, total concept data management
program for CP/M® and MP/M " systems.
Breaking through traditional DMS
barriers, OPTIMUM provides large scale
data management capability to broaden
your computer horizons. Developed for
individual computer users and applica-
tions builders, OPTIMUM supports
user-defined forms and files. dictionaries,
powerful reporting, storage efficiency.
speed and unique cross-referencing.
Everything you want in data management
is now complete in one system.

USER-DEFINED

FORMS AND FILES
With OPTIMUM. implementing an
application is simple. The user defines
screen forms to fit the data and describes
how the data is to be stored. Once this is
complete, data entry may begin. Input
editing, validation and cross-referencing
during data entry extend OPTIMUM's
range. If the need exists, OPTIMUM can
handle complex or multiple screen forms
for the same file. Screen forms may be
modified and expanded as needed.

DICTIONARIES
OPTIMUM maintains a dictionary of
terms for each file. This dictionary
contains information on each data
element in the file and describes
operations to be performed. Alterations
and additions to the dictionary may be
made as required.

UVEON

The Future in Sofrwore.-

- -1 = S
B .

MICRO-ENGLISH “ REPORTING
OPTIMUM Micro-ENGLISH lets the
uscr request standard or custom reports
from the OPTIMUM files. Sophisticated
selecting and sorting capability give
Micro-ENGLISH all the power of a large
scalc interactive inquiry processor. A
dictionary bascd vocabulary keeps the
user interface simple.

OPTIMUM STORAGE
EFFICIENCY AND SPEED

OPTIMUM stores all information in a
compact variable-length format.
OPTIMUM files are designed for
interactive speed; a single file item may
be retrieved from among hundreds in
aninstant.

OPTIMUM DATA
CROSS-REFERENCING
A unique feature of the OPTIMUM
system allows a user to cross-reference
data elements. Once information is
entered. it may be retricved using key
words in the data.

From simple applications to complex
systems, OPTIMUM manages it all.
Broaden your horizons using the total
concept data management system with
the power of such industry forerunners as
Prime Information. Honeywell Ultimate
and Microdata Reality. Call or write
UVEON today for more information on
OPTIMUM. 1-800-525-1637.

CI/M and MPIM are trademarks of Digial Rescarch. Ine
Or1IMUIM and Micto ENCGLISEH are rademarks ol TIVEON
Catnputer Systems, Inc.

UVEON Computer Systems. Inc.
899 Logan Street
Denver, Colorado 80203
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ENTER YOUR ORDERS MOMW

Photo 2: Two views of a war-game map made totally from character graphics. The
map is several times larger than the video display, and a player can use a joystick to
view different parts of the map. Even though character-sized graphics are used, the
scrolling appears to be smooth due to some advanced Atari display techniques.

(sold by Atari) uses a redefined
character set for bar graphs. A
character occupies eight pixels. This
means that bar charts implemented
with standard characters have a
resolution of eight pixels, a rather
poor resolution. Energy Czar uses a
special character set in which some of
the less useful text symbols (amper-
sands, pound signs, etc) have been
replaced with special bar-chart
characters. One character is a one-
pixel bar, another is a two-pixel bar,
and so on to the full eight-pixel bar.
The program can thus draw detailed

80  October 1981 © BYTE Publications Inc

bar charts with resolution of a single
pixel. Photo 1 shows a typical display
from this program. The mix of text
with map graphics is only apparent;
the entire display is constructed with
characters.

In many applications, character
sets can be created that show special
images. For example, by defining a
terrain graphics character set with
river characters, forest characters,
mountain characters, and so forth, it
is possible to make a terrain map of
any country. With imagination, a ter-
rain map of a different planet can just

8086 Pascal MT +®l

AVAILABLE NOW

Circle 254 on inquiry card.



If what you need
iIs more of you...

Pascal/ MT+®

With our exclusive SpeedProgramming ™ Package

Do you ever wish that you had more good people like yourselt when you really have to
produce? Pascal/MT+* and the SpeedProgramming ™ Package makes you feel like you have
an army of workers who know just what to do. With all of the tools we provide you for
editing, checking, compiling, debugging and documenting your programs you are able to
produce working programs in an amazingly short time. With Pascal/MT+* and
SpeedProgramming " you will never feel short-handed again!

Pascal/MT+¢ isa total programming system including our native machine code compiler,
linker, Pascal-level debugger, disassembler, run-time subroutine library and the exclusive
SpeedProgramming ™ Package. Used by thousands of companies wot ldwide, our customers
have told us that the Pascal/MT+= system, with its built-in mini-assembler and language
extensions, all but eliminates the need for any assembly language programming. The
efficient machine code produced by the 15O Standard Pascal/MT+* compiler combined
with our extensions to the Pascal language for bit/byte manipulation, 170 port handling,
business arithmetic, hardware floating point support along with our exclusive interrupt
procedures allow construction of programs ranging from ROM based controllers and
operating systems to extensive data base applications.

The Pascal/MT+ System:
Compiler: Generates ROMable Native Code
o Complete 15O Standard (superset of Jensen & Wirth)
® Powerful Extensions Include:
o Modular Compilation
o Direct production of binary relocatable modules
® Dynamic strings

® Chaining

o Powerful Overlay system

® Address and Size returning functions

® Bit manipulation {test, set, clear, shifts)

® Byte manipulation (high, low, swap)

® Imbedded assembly language

® Easy linkage to external assembly language
® Full NEW and DISPOSE procedures

® Direct access to 1/0 ports

® Fast floating point, both software and AMD 9511
® Accurate 18 digit BCD (fixed point, 14.4)

® Include files

® Hex literal numbers

o And more. ..

Linker
® Combines relocatable modules into executable files
e Can generate Hex format for use with PROM programming

Interactive Symbolic Debugger

& Variable display

® High-level breakpoints by procedure/function name
o Tracing/single step by Pascal statement

® Procedure/function entry and exit trace available

FOR: 8080/8085/7280/8086/68000

Disassembler
s Combines a relocatable module with its listing file to produce interleaved Pascal and
approximate assembly language code.
The SpeedProgramming Package ™
The SpeedProgramming Package is an integrated set of tools which allows you to create
Pascal/MT+2 programs. check them for correct syntax and undefined identifiers, format
them to display flow of control, and do this all within the editing environment before you
ever invoke the compiler. Programmers like SpeedProgramming because it frees them from
the time consuming chore of repeated compilations 10 correct simple syntactic and typing
errors. Managers find that SpeedProgramming improves productivity, thereby reducing
development costs. SpeedProgramming combined with our field tested Pascal/MT+
package gives you a comfortable, powerful.interactive programming environmentin which
to create your professional quality software. Your products demand production quality
tools. Order Pascal/MT+2 with SpeedProgramming today!
Screen Editor
® User configurable
e Standard random cursor movement, file access, search and replace. insert, delete.
exchange, etc.
® Structured language editing features such as automatic indent, line adjustment, reading
from and writing 10 a file, block text insertion and duplication.
® Requires: 24 X 80 CRT (or larger), ASC!I Keyboard (7 bit data), random cursor addressing.
Interactive Syntax Scanner
® Finds syntax errors in text being edited
® Enters SPEED, puts cursor at error, prints error text

Variable Checker

® Catches undefined and mis-spelled variables before the compiler is invoked
On-Line Reformatter

® Beautify programs in seconds

® Clearly show structure and program flow

Source Code Management Tools

® Automatic Modification Log and Backup utility program

PRICING
Prices and Specifications subject to change without notice
Available Now.
* 8080/8085/280
56K Min CP/M-80
Compuler requires 150K bytes disk storage
SpeedProgramming Package TM requires 110K bytes disk storage
B0BL/BUBE Reguires 128K CPiM-86, MP/M-B6 or 86-DOS SYSTEM (116K user area)
Compiler. Linker, utihties alone Price $600
Compiler, et , with SpeedProgramming Package Price $800
Coming soon
68000
Initially cross compiler
Resident compiler to follow
Available on 8" (3740) single density Contact distributors for other formats.
OEM INQUIRIES INVITED

Price $475

Price (to be announced)

/ MT Micro SYSTEMS \

1562 Kings Cross Drive

Cardiff, California 92007

Circle 255 on inquiry card,

(714) 755-1366
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If you have ing
toyc?gw% sm
computers, you
should be reading
the Carl Helmers

PERSONAL
COMPUTER

LETTER
every month!

You wort't want to miss a single ssue of
the new Pemsonal Computber Letter .

a monthly publication of comprehen-
sive studies on issues affecting design,
implementation, and applicabiors of
small computer systemns. The Personal
Computer Letter is a journal compiled
and edited by Carl Helmers, co-founder
and first editor of Byte Magazine, Here
is valuable information in professionally
prepared format about small com-
puters, software, peripherals, trends in
the industry, and new ideas. We accept
no advertising, and the information
provided s available nowhere else,
Wiitten for executives, decision-makers,
market strategists, product designers
and authors in the small computer field,
each 12 to 16-page issue contains
analysis and design studies by many

of the personal computer industrys
foremost experts. For example, the
current issue covers: A Volce In The
Wllderness: Somea firs! reactions fo
axperiments with volce-alded inter
active programs,

Subscribe today. Mail the coupon with
your check for $200 for the next 12
monthly issues. Sample issues at

$25 per copy, applicable to a full

year's subscripbion.
F------------1
NORTH AMERICAN
SEE TECHNOLOGY, INC.
Eii Q? Strand Building !
Wl [ 174 ConcordSt,
Peterborough, NH 03458
(603) 924-6048
O Enclosed is my $200 check or
money order for the next 12 issues
of the Personal Computer Letter.
O Endlosed is my $25 check or money
order for a sample issue, applicable
to subscription price.

NAME
ADDRESS
CitY
STATE

2P

1
1
|
1
1
1
1
1
|
1
1
i
1
|
ol

h------------
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as easily be done. When doing this, it
is best to define five to eight
characters for each terrain type. Each
variation of a single type should be
positioned slightly differently in the
character pixel. By mixing the dif-
ferent characters together, it is possi-
ble to avoid the monotonous look
characteristic of primitive character
graphics. Most people won't realize
that the resulting map uses character
graphics until they study the map
closely. Photo 2 shows two views of a
terrain map created with character-
set graphics.

You could create an electronics
character set with transistor charac-
ters, diode characters, wire charac-
ters, and so forth to produce an elec-
tronics schematics program. Or you
could create an architectural
character set with doorway charac-
ters, wall characters, corner charac-
ters, and so on to make an architec-
tural blueprint program.

Characters can be turned upside
down by POKEing a 4 into decimal
location 755. One possible applica-

- CHARACTER
AS STORED

r«—— CHARACTER
AS DISPLAYED
- i IN_ ANTIC

= MODE 3

IN MEMORY ———»

tion of this feature might be for
displaying playing cards (as in a
blackjack game). The upper half of
the card can be shown right-side up;
with a display-list interrupt, the
characters can be turned upside down
for the lower half of the card. This
feature might also be useful in
displaying images with mirror reflec-
tions (reflection pools, lakes, etc).
Even more exciting possibilities
spring to mind when it is realized that
it is practical to change character sets
while the program is running. A
character set costs either 512 bytes or
1024 bytes; in either case, it is inex-
pensive to keep multiple character
sets in memory and flip between them
during program execution. There are
three time regimes for such character-
set multiplexing: human slow (more
than 1 second), human fast (1/60 sec-
ond to 1 second), and machine fast
(faster than 1/60 second).
Human-slow character-set multi-
plexing is useful for change of scenery
work. For example, a space-travel
program might use one graphics

— } THESE TWO ROWS
L. 7 ARE KEPT BLANK

THESE SIX ROWS ARE

CHARACTER
IN FIRST THREE-QUARTERS
OF CHARACTER SET

COPIED FROM THE
BOTTOM SIX ROWS OF
THE STOREO IMAGE

} THESE TWO ROWS ARE
COPIED FROM THE TOP
TWO ROWS OF THE
STORED IMAGE

CHARACTER
IN LAST QUARTER
OF CHARACTER SET

Figure 1: Lowercase descenders in ANTIC mode 3. Using the method shown here, the
Atari 4007800 can display characters in an 8 by 10 matrix, even though their internal

representation is an 8 by 8 matrix.
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character set for one planet, another
set for space, and a third set for
another planet. As the traveler
changes locations, the program
changes the character set to give ex-
otic new scenery. An adventure-type
program might change character sets
as the player changes locales.
Human-fast character-set multi-
plexing is primarily of value for
animation. This can be done in two
ways: changing characters within a
single character set, and changing
whole character sets. The Space In-
vaders game on the Atari 400/800
uses the former technique. The in-
vaders are actually characters. By
rapidly changing the characters, the
programmer was able to animate
them. This was easy because there are
only six different monsters, each with
four different incarnations. High-
speed cyclic animation of an entire
screen is possible by setting up a
number of character sets, drawing the
screen image, and then cycling
through the character sets. If each
character has a slightly different in-

carnation in each of the character
sets, that character will go through an
animated sequence as the character
sets are changed. In this way, a screen
full of objects could be made to
cyclically move with a simple loop.
Once the character-set data are in
place and the screen has been drawn,
the code to animate the screen would
be this simple:

1000 FOR I=1TO 10

1010 POKE 756, CHARBASE(I)
1020 NEXT I

1030 GOTO 1000

Computer-fast character-set ani-
mation is used to put multiple charac-
ter sets onto a single screen. This
makes use of the display-list interrupt
capability of the computer. This topic
will be addressed further in a later ar-
ticle in this series.

The use of character sets for
graphics and animation has many ad-
vantages and some limitations. The
biggest advantage is that it costs little
RAM to produce detailed displays. A

graphics display using BASIC mode 2
characters (such as the ones in photo
2) can give as much detail and one
more color than a BASIC mode 7
display. Yet, the character image will
cost 200 bytes, while the map image
will cost 4000 bytes. The RAM cost
for multiple character sets is only 512
bytes per set, so it is inexpensive to
have multiple character sets. Screen
manipulations with character graph-
ics are much faster because you have
less data to manipulate. However,
character graphics are not as flexible
as map graphics. You cannot put
anything you want anywhere on the
screen. This limitation precludes the
use of character graphics in some ap-
plications. However, many graphics
applications remain for which the
program need display only a limited
number of predefined shapes in fixed
locations. In these cases, character
graphics provide great utility. ®

This article appears in slightly different form
in De Re Atari, published by Atari, Inc, and is
reproduced with its express permission.

3 ALTERNATIVE INTERFACES

FOR THE TRS-80

COMM-80.

Featured in May/June ‘80 BYTE

*RS-232-C port (50-19.2K baud)

software/hardware selectable
eCentronics printer port 8-bit
sconnects to keyboard or E. I.
echain up to 16 units
suse with E.|. for 2nd printer
eincludes terminal software
eonly $179.95 complete

ALL INTERFACES ARE RADIO SHACK
HARDWARE AND SOFTWARE COM-
PATIBLE AND CARRY A 60 DAY
WARRANTEE INCLUDING PARTS AND
LABOR. ALL UNITS INCLUDE USER'S
MANUAL, POWER SUPPLY & AUXILIARY
TRS-BUS CONNECTOR FOR FUTURE
EXPANSION

DISK-80

Featured in March ‘81 BYTE
e disk controller (4 drives)

* hardware data separator

* includes 16K of RAM
provision for additional 16K

* buffered TRS-bus connector

¢ real-time clock

e printer port (optional)

ASSEMBLED & TESTED

with 16K of RAM .. . . $329.95

Centronics Printer

Port add .. $ 50.00

with 32K RAM add. . . $ 50.00
DISK-80 pc board. . . .. $ 48.00
Printer/Power Supply

pc board . . .
Complete Kit with 16K
RAM and Printer Port . $275.00

Dealer inquiries invited.

IKS RD «x tiadrm stk 0t Tandy Corp

CHATTERBOX.

Featured in Aug. ‘80 BYTE
¢300 baud originate modem
eCentronics printer port 8-bit
*¢RS-232-C port (50-19.2K baud)
sconnects to keyboard or E. |
ereceived data automatically

routed to printer ports
eincludes terminal software
eonly $279.95 complete

Call 1-800-645-3479. in N.Y. 1-516-374-6793

or write: The MicroMint Inc.
917 Midway
Woodmere, NY 11598

=
el
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THE NEW

FLIP/FLOPPY "DISK

with twice the byte

OMNI is pleased to bring you a reversible
5%" mini diskette...the FLIP/FLOPPY DISK.
Now you can record on both sides for twice
the storage capacity of a single sided

disk. And you'll be able to do it far

more economically, too!

Each OMNI FLIP/FLOPPY DISK incorporates

all of the quality features you'd expect
from the very best single sided disk. ' D
VS S
N
-
=

'ﬁi_“
=

e 2

¢ Two recording surfaces

e Two sets of WRITE ENABLE notches

¢ Two index holes

¢ Reinforced HUB RINGS

o Certified error-free operation at
more than twice the error threshold
of disk drives

¢ Over 12 million rated passes without
disk related errors or significant wear,

for extra long life operation lNTRODUCTORY OFFER

¢ Available in Soft or Hard sector

% 3

=

» Compatible with most 54" disk drives Order the OMNI FLIP/FLOPPY DISK at this
including APPLE, TRS-80, PET, OHIO special introductory price:
SCIENTIFIC, ZENITH, NORTH STAR, and
many more. Five Pack...$24.00

o | Equivalent to ten single-sided disks.
MNI Resources
Ten Pack....$40.00

4 Oak Pond Avenue ¢ Millbury, MA 01527 ¢ 617-799-0197
Equivalent to twenty single-sided disks.

Call TOLL-FREE: In Mass. 1-800-252-8770
Nationwide 1-800-343-7620 Circle 277 on inquiry card.

Please send me the following OMNI FLIP/FLOPPY DISK(s)
Five Pack(s) @$21.00ecch=§6___ Name

Ten Pack(s) @ $40.00 each =§

Library Casel(s) @ $3.00 each=3§ Address
Shipping and handling $ 1.50 City
1Ok S State Zip
O Check made payable to OMNI RESOURCES O C.O.D. Phone Number ¢ )
O Mastercard
AccountNumber _ Authorized Signature
0O VISA/BankAmericard Massachusetts residents add 5% sales tax
Account Number __ .
Credit Card ExpirationDate _ __/ _ __ Money back guarantee if not completely satisfied

Copyright© 1984 by OMNI Resources



Software Review

Atari’s Telelink I

Glen Flint
14219 Pierce Pl #41
Omaha NE 68144

Telelink I is a program cartridge for the Atari 400 or
800 personal-computer system that lets you access data
bases, electronic mail, and other services offered by in-
formation utilities such as The Source and Compuserve.
You must have the Atari 850 interface module and an
Atari 830 modem, or the equivalent, to use Telelink I.
One of Atari’s printers, Atari 820, Atari 822, or Atari
825, may be used.

Telelink I comes with a well-prepared five-page
manual explaining the use of the cartridge. Following a
general introduction, the manual explains how to hook
up the modem, telephone, and printers. It also describes
some of the options for controlling the printers, the width
of the screen, and the word or the character mode (which
will be explained later). There are lists of what will be
transmitted by each of the keys on the keyboard. Some

__At a Glance

Name Language

Telelink 1 6502 assembly language

Type Computer

Communications utility Atari 400 or 800 compuiter
with an Atari 850 interface

Manufacturer module and an Atari 830

Atari Inc modem (or equivalent)

1346 Bordeaux Dr
Sunnyvale CA 94086

(800) 538-8547; in California
(800) 672-1404

Price
$19.95

Format
Computer program cartridge
(read-only memory)

Documentation
S pages, 8%z by 11 inches

Audience

Individuals wishing to use
information utilities and
timesharing networks
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special control-character combinations send ASCII
(American Standard Code for Information Interchange)
characters not available on the Atari 400 and 800 key-
boards. (For example, a Control-[ sends a {.) A list of de-
finitions of several data-communications terms is also in-
cluded. Finally, the manual lists the ASCII character set
with the decimal and hexadecimal values of each charac-
ter. The meanings of the ASCII control characters are
also given.

An offer to sign up with Compuserve and receive one
hour of free time on Micronet is included when you buy
Telelink I. Micronet has several services that may be
of interest to the Atari user: one is the monthly Atari
newsletter. Another service is a CB (citizen’s band) radio
simulator. Users can enter the CB simulator and talk with
computer users across the country.

Control Features

Pressing Control-8 changes the width of the screen
from 38 characters to 40 characters. Control-0 toggles be-
tween word mode and character mode. The character
mode splits words at the edge of the screen; the word
mode, which moves a word to the next line rather than
splitting it, improves the readability of the text on the
screen. This is also known as word wrap.

Atari’s printers can be used with Telelink I to provide
hard copy of a terminal session. Telelink I reserves a
1.5 K-byte buffer for the printer. This buffer can be
printed automatically or under direct user control with
the Select key. In the automatic mode, 1 K bytes of data
are collected in the buffer, then an ASCII XOFF is trans-
mitted to the sender. (XOFF is an ASCII control character
meaning “stop sending data.”) At this point, Telelink I
stops looking for data from the modem and begins print-
ing the information stored in the buffer. When the buffer
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“And in conclusion,
I'll only use
my exceptional powers
for the good of mankind?

“That's a vow all we Vector 3005s make. And it's not one
we make lightly.

“After all, being the only product on the market with
aVector 3 terminal, a 5%" floppy, and a 5%" Winchester
rigid disk drive that provides 5 megabytes of storage
is quite a responsibility. It used to take 20 floppies to give
you that kind of capacity.

“Our powers don't stop there, however. Each 3005 also
comes with a 32-bit error-correcting code —the first time
sophisticated IBM-style technology has been available
on a small business system.This lets us detect and correct
errors, and almast completely eliminates data loss on
disks due to dirt, wear, or damage.

“All this makes us pretty awesome, all right. But there’s
more. When coupled with Vector’s MEMORITE [l and
EXECUPLAN software packages, we give you a 30,000
word dictionary, the ability to create your own phrase
library, a teaching manual right on the screen, pass word
security, plus a host of other word processing capabili-
ties as well as financial planning, forecasting and
basic accounting.

“And we're reliable. Our powers won't diminish, our abili-
ties won't fade, and dedication to mankind won't weaken.

“For more information and your nearest dealer, call
Vector at 800-423-5857. In California, call 800-382-3367.
Or write to them at 31364 Via Colinas, Westlake Village,
CA 91362.

“Thank you all for coming today. And | hope we'll have
the chance to do business together in the future”

VECTOR

VECTOR GRAPHIC INC.
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.
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Now—A four station,

hard disk business computer
with letter quality printer,
terminals and get-rolling
software for less

than $15 a day.*

*Price approximate and may vary in your area. Daily lease based on: $17.000 princlpal. 20% annual interest. 5-year term.
Includes: Altos ACS8000-10 computer, letter quality printer. four precision terminals and get-rolling software.
Does not include tax, installation, training and maintenance.

Introducing the Altos
Business Computer Special. The
most powerful, reliable, easy-to-
use system in its price range.
And Altos now offers on-site,

nationwide service.
The hardworking engine of

our system is the Altos
ACS8000-10 computer. It can
cost-effectively hook-up with
from one to four stations, as
your needs demand. Its rapid
access, 10 MByte Winchester
hard disk is capable of storing a
3,000 page load.
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Our get rolling business soft-
ware package includes multi-user
systems software, Wordstar™ for
word processing and Microplan ™
for business analysis. And when
you need more, your local Altos
representative can route you
through to hundreds of other
business and accounting pro-
grams, to meet virtually any
requirement. Plus Altos also lets
you communicate with other
computers, mainframes, and
even allows networking.

Circle 17 on inquiry card.

Get on the right track! Join
thousands of professionals, insti-
tutions and businesses who rely
on Altos computer systems. Call
our toll free number or write
today for the Altos sales and
service depot nearest you.

All aboard!

Wordstar is a trademark of MicroPro International Corp.
Microplan is a trademark of Chang Laboratories, Inc.

© 1981 Altos Computer Systems

Packed with
fresh ideas
for business

COMPUTER SYSTEMS

2360 Bering Drive
San Jose, California 95131

800-538-7872

(In Calif. 800-662-6265)




Buy with Confidence

from the best

GREAT PRICES, GREAT SERVICE, GUARANTEED

Appie

1EEE-488
- card now
. avallable

L}

Apple Computers
Disk drives, accesscries

software, graphics tablets.
CALL FOR BEST PRICES

Call us for great prices:
Altos, Atari, NEC,
Zenith and other
computers

HEWLETT

(bp PACKARD

Whether you want their great
computer or a wide selection of
computer calculators-we have them
HP-85 - Retail $3250
Only $2475

MX 100 &
Y MX80F/T

MONITORS \
BMC & NEC Green Screen
NOW IN STOCK
ERDCATORS

We have the CORVUS
systems to hook up several
Apple computers at once!

The new 136
column Epson
printer with graphics and the
Friction/tractor MX 80 are in
stock. WE HAVE THE GRAPHIC
PACKAGE FOR MX 80. call.

SILENTYPE PRINTER
ONLY $284.00

NEC & DIABLO PRINTERS e 100
Anadex, Paper ’
Tiger. CALL

for latest prices Tnmm———

Amazing Mountain Hardware
CPS Multi-function card
ALL IN ONE:

SOFTWARE Parallel/Serlal/Clock/Calen
\ViSicalch3l u e o'd s el rewiss Ir's $175/Reg. $199
BPI GL/INV/AR/etc .......... 299/Reg. 399 PLOTTERS

Tax Preparer by Howardsoft ... 79/Reg. 99
Real Estate Analyzer,Howardsoft 125/Reg. 150
Creative Financing, Howardsoft 125/Reg. 150
ASCII Express |l by SDS....... 55/Reg. 65
Z-TERM (CPM) (16 sector) .... 85/Reg. 100
TRS 80 & ATARI SOFTWARE TOO

MICROSOFT 16K <
Ramcard $155

Bausch&Lomb plotters
for your computer by
Houston Instruments.
CALL!

Mail orders ONLY:

NET PROFIT COMPUTERS
2908 Oregon Court, Bld G1
Torrance, Ca 90503 -
1(800)421-1520 M—
in Cal: 213 320-4772  (Ggag?

Cal residents add 6% sales tax. Minimum shipping and handling charges are
$3.00. Mstch, Visa, Amex prices siightiy higher on sale items.Store prices differ

Visit our retail store:

Net Protit Computers
521 W. Chapman Ave
Anaheim, Cal. 92802

714 750-7318
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is empty, Telelink I transmits an XON to the sender.
(XON is an ASCII control character meaning “start send-
ing data.”) Once the buffer has been filled, this process is
repeated. All this is automatic and is handy for copying
information to the printer when no user interaction is re-
quired.

In the nonautomatic mode, data is received until 1 K
bytes of data have been stored in the buffer. At this
point, the keyboard begins to make a clicking noise, sig-
naling that the buffer is nearly full. The user must do
whatever is required by the communications protocol
currently in use to stop the transmission of data. (Due to
the serial data transmission on the Atari 400 and 800 pe-
ripheral bus, the Atari 850 interface module cannot
share the bus with any other peripheral device, including
the printer.) To print data, the Atari 850 must not be at-
tempting to transmit or receive data. Telelink I causes the
Atari 850 interface to cease monitoring the communica-
tion link for incoming data while printing the contents of
the buffer. If the transfer of data is not stopped, the data
that was received during printing will be lost.

Once the transfer has been stopped, the Select key may
be pressed, and the contents of the buffer will be printed.
When the contents of the buffer have been printed, the
user should send the character(s) required to resume
transmission of data. Another buffer will be filled and
can be printed by repeating the procedure.

The options provide means to configure Telelink I to
your needs. Pressing System Reset will set all of the op-
tions back to their default values. Although the auto-
matic printer feature would be convenient, the two net-
works | tried, Compuserve (through Tymnet) and HDR
Systems Inc (in Omaha, Nebraska), didn't respond to the
XON and XOFF control characters. The nonautomatic
mode will have to be used in cases where the host com-
puter does not recognize XON and XOFF.

When an option is changed, the change is printed on
the screen. Perhaps it would have been more helpful to
reserve one line of the screen to show all the status infor-
mation continuously. This would make it easy to deter-
mine exactly what mode the printer is in at any time.
Another helpful feature Atari could have added is the
ability to select local echo of keyboard input, rather than
depending on the host computer to send back each char-
acter it receives.

Conclusions

e The Telelink I cartridge provides an easy way to turn
your Atari 400 or 800 computer into a terminal for dial-
ing into information utilities and timesharing networks
such as The Source and Compuserve.

eThe printer-control features make the cartridge
valuable for an Atari system with a printer. The ability to
get a hard copy of a terminal session is a definite plus.

e For an Atari system without a printer, the decision may
be harder. A simple program to emulate a terminal using
GET and PUT (in Atari BASIC) was given in the Febru-
ary 1981 Compute. The word mode is a nice feature and
probably makes the cartridge worth the extra expense.®

Circle 61 on Inquiry card. =%






Local-Area Networks

Possibilities for Personal Computers

Today's technical press is filled
with announcements of “local-area
network” products and ‘“personal
computers.” New technologies from
billion-dollar corporations are being
rivaled by products from small firms,
in a field no more than a few years
old. This article provides an overview
of local-area networks and how they
relate to personal computers.

Defining local-area network is
every bit as difficult as defining per-
sonal computer. Features, prices, and
technology are distributed across a
broad spectrum. Thus, we will try to
describe the distinguishing character-
istics of a local-area network—how
to know one when you see one—and
discuss some related system designs
that are not local networks, but ad-
dress many of the same requirements.

Personal Computers
and the Group

The revolution in computer
systems began with dramatic ad-
vances in silicon technology that
greatly reduced the cost of the “com-
puting” part of a computer system.
Before this, CPU (central processing
unit) cycles were a valuable and
scarce resource; whole industries
grew up developing hardware and
software techniques to squeeze out

92 October 1981 © BYTE Publications Inc

Dr Harry ] Saal
Nestar Systems Inc
2585 E Bayshore Rd
Palo Alto CA 94303

the last bits of efficiency from big
mainframes. Learned papers on how
to salvage another two percent of
processing time dominated computer
conferences. People gathered in com-
puter centers (hospital-like en-
vironments with air conditioning,
raised white floors, and observation
galleries). Then, suddenly, all that
changed.

The cost of the CPU is no longer
the dominant concern. Instead, elec-
tromechanical devices such as disks,
printers, terminals, and cables
generally cost more than the entire
central processor. As the prices of
these peripheral components drop,
the time people spend using the
systems becomes more important.
We need rapid access to information;
we need to review alternatives “on-
line” to make decisions quickly. Our
computer systems must respond to
our needs and schedules, not the
other way around.

The personal computer is dedicated
to providing this environment. It is
ready for work when we want to use
it. It is typically dedicated to one per-
son (or task) and not shared with
other people. Although timesharing
systems attempted to give the user the
illusion of a dedicated computer, they
failed because inevitably the load

presented by numerous users slowed
them down. A personal computer, on
the other hand, responds equally well
at any time of day. We no longer
need to worry about the “wasted
cycles” if we simply leave it on our
desks just blinking its cursor. The
hallmark of the personal computer is
this “one person, one computer”
approach.

While having to share a central
processor may not be justified for
many of today’s computing needs,
information sharing is as important
as ever. Once two or more people
begin to work cooperatively, they
need to communicate and exchange
information, whether the impetus be
the joint development of a large pro-
gram, several people checking on in-
formation in a common data base, or
the implementation of an electronic
mail system.

Sharing of larger and more reliable
peripheral devices is equally impor-
tant in all but the smallest computer
applications. We can’t all have our
own letter-quality printer in our
office, though we may need access to
one. Large libraries of programs or
extensive data bases require larger
disks than those normally connected
to personal computers. Their cost
{and reliability) is much higher than



SuperSoft’s

Gallery of CP/M Masterworks

Programming Languages Disk/Manual Only

en $200/20

FORTH $200/25

FORTRAN IV $250/25

RATFOR $100/NA

BASIC $200/25

‘TINY' PASCAL $ 85/10

System Maintenance

Diagnostics ! $100/15

Diagnostics | $ 75115

DISK DOCTOR $100/15

Utilities

Utility Pack #1 $ 60/NA

Utility Pack #2 $ 60/NA

Text Processing

TFS $ 85/15

Super-M-List $ 75110

Software Security

EncodelDecode |l $100/20

Encode/Decode | $ 50/20

Intercommunications

TERM $150/15

TERM I $200/15

Entertainment

ANALIZA $ 35/NA

NEMESIS $ 40/NA

Dungeon Master $ 35/NA
(For use with Nemesis)

Miscellaneous

Z8000 Cross-Assembler $500/25

"“C" Cross-Compiler $500/25

(28000 Target)

TERM

A Complete Networking/Intercommunications Package

TERM allows the CP/M user to communicate with
other CP/M based systems or with remote timesharing
computers. TERM supports file transfers between both
timesharing systems and between CP/M systems.

TERM equais or exceeds comparable programs in
power and flexibility, but costs less, delivers more and
source code is provided on discette!

With TERM you can send and receive ASCII, HEX
and COM files. You also have a conversational mode,
and a timesharing terminal emulator. Below is a partial
list of features:

* Engage/disengage printer ¢ terminal emulator
* auto error checking with re.try

* conversational mode

* send files * receive files

requires 32K CP/M and a minimal knowledge of assembly language
programming.

TERM is supplied with source and user manual: $150.00
Manuai only: $15.00

TERM

Many programs include SuperSoft’s online “HELP” system!

SUPERDISKS FOR SALE|

SuperSoft Has Great Prices on Blank Discettes

SuperSoft sought out and found a discette that
met our high standards. In the software distribution
business we needed a discette that was relable.
sturdy. durable, and ineéxpensive We wanted no data
errors on any disceite that we shipped
e Guaranteed
e Data density in excess of 3200 b.p.i.

e Approved by Shugart, Persci, Qume, Remex, others
e Operating temperature: 50-120 degrees Fahrenheit
Discette type | erice per box
Single Sided Single Density:

Soft sectored IBM compatible 8"

10 hard sectors 5% "
16 hard sectors 5%

$30.00
$30.00
$30.00

Single Sided Double Density
Soft sectored IBM compatibie 8"
10 hard sector 5%"
16 hard sector 5% "

$35.00
$35 00
$35.00

*Add $15.00 for Double Sided Discettes

llinois residents add 5%
Add $1.00 shipping per box

All SUPERDISKS are 50id Only 1n [01s of 10 Each comes vath |acke!s and bo. All orders must be pre
pawt o1 CO D Generally we ship trom stoCk with arnival hmes runming aboul 8-10 days

| T e e S e s a e e mE e e S e R - = —————

o N

For complete information on these and all other
SuperSoft products, please write for our free catalogue.

All software can be supplied on the following media:
CPI/M formats . .. 8” sft sectored, 5" Northstar,
5" Micropalis Mod Il, Vector MZ, Superbrain DD/QD,
Apple I+

All Orders and General Information:
SUPERSOFT ASSOCIATES
P.0. BOX 1628
CHAMPAIGN, IL 61820
(217) 359.2112
Technical Hot Line: (217) 359-2691
(answered only when technician is available)
“CPiM REGISTERED TRADEMARK DIGITAL
RESEARCH

S$SS FORTRAN is the copyright of
Small Systems Services, Urbana. |llinois

24 hour express service available!

5uper50/f

First in Software Technology

Prices suDIOCH 10 changs wilnoul'nonics



The Converter
that transforms
your electronic
typewriter into a
computer
printer.

No modifications to
the typewriter

Does nol affect normal
typewriter functions

== - All typewriter functions
accessible by computer

R5232C, IEEE and
parallel interfaces
available

KSR version turns
typewriter into a
computer terminal

= Fully assembled, tested
and burned in

OLIVETTI PRAXIS 35
TYPEWRITER
+

CONVERTER TP35 =
DAISY WHEEL PRINTER

FOR LESS THAN $1000,

Prices start as low as 5275,

CONTACT YOUR LOCAL
OFFICE EQUIPMENT DEALER
OR

VERTICAL DATA SYSTEMS INC.
FOR FURTHER DETAILS.

\‘V'/\‘VV/\‘VV/ Vertical Data Systems inc.
1215 Meyerside Dr., Unit 2A,
VW Mississauga, Ontario,
Canada L5T 1H3

(416) 671-1752

Dealer inquiries invited
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the stripped-down “consumer” var-
iety offered by most personal com-
puters.

Multiuser Systems

Personal computer networks
preserve the independence of each
computer work station while offering
the possibility of sharing information
and devices among the individuals on
the network. Networks are useful in
almost all situations where several
people need- to work together and
share information, but still want the
attractive features of the dedicated
personal computer.

Of course, we can satisfy the
multiuser requirements in a more
traditional way, too. A number of
companies offer shared multiuser
systems based on a single micropro-
cessor. Digital Research’'s MP/M
system permits up to sixteen users to
share a common microprocessor and
its peripherals. MP/M is a derivative
of the popular CP/M operating
system that permits applications writ-
ten for that environment to function
for multiple users. Onyx’s C8000 is a
multiuser system based on the Zilog
Z8000 microprocessor running the
Western Electric UNIX operating
system.

Multiuser systems are fundamen-
tally similar to timesharing systems of
the past. Users may be happy with
the performance as long as the
demands on the single processor are
low, but they share one of the great
weaknesses of central computer sys-
tems in that if the processor should
fail, everyone loses his work and has
to wait until the system is repaired or
restarted. And because of the sta-
tistical nature of the sharing of the
processor, things we take for granted
in personal computers, such as real-
time graphics and instantaneous
response to keystrokes, are sacrificed.

Networks, Networks, Networks

Until five years ago, a computer-
communications network generally
meant a connection of a large number
of terminals, geographically dis-
tributed throughout a company or
across the country, to one or more
central computers.

Anyone using The Source or Com-

puserve (Micronet) uses such a net-
work. The terminal is connected by
telephone to a nearby communica-
tions processor, which takes the fairly
low-speed information (30 to 120
characters per second) going to or
from your home and merges it with
the data of other local users. These
communications processors are con-
nected together by much higher speed
lines from city to city. The data are
put into groups, called packets, with
routing information and error-detect-
ing fields appended, and sent from
site to site until the packets arrive at a
processor connected to a large time-
sharing system. (Western Union's
Telex and TWX services are other ex-
amples of international low-speed
networks.) These networks process
information at speeds appropriate for
humans typing or reading data from a
screen. Loading a 16 K-byte program
or operating system takes over nine
minutes at 300 bps (bits per second);
the same load would take under one
second from a local floppy disk.

Some networks are used to connect
computers rather than terminals.
They run at much higher speeds and
transmit large files, documents, and
electronic mail between systems. But
even these nets don't have the band-
width required to allow modern
storage devices to operate at full
speed, and are not acceptable for the
interactive transmission of program
and data files in real time.

Device Sharing

There are a number of systems on
the market that permit each user to
have his own dedicated computer and
share disks or printers, but which are
not truly computer networks. Several
recent products permit numerous in-
dependent microprocessor boards
and separate memory to be installed
in one chassis. One of these boards is
generally reserved for shared access
to one central disk subsystem or
printer. A terminal is attached to each
processor, so each user on the system
actually has a dedicated micro-
processor.

Such a system is quite attractive,
but certain inherent disadvantages
still remain. The chassis is large,
needs a big power supply and large

Circie 262 on inquiry card. =—p
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cooling capacity, and if any module
fails, the entire system, generally, is
down. There is no way to add more
stations while the system is running,
and the terminals can’t be located
very far from the main processor
unit. Each processor must com-
municate with the others through the
common-service processor. They
cannot directly exchange informa-
tion, nor can they have their own
private disks, printers, modems, and
the like.

Another product for multiuser,
independent-processor sharing of a
disk is the disk multiplexer (the Cor-
vus Constellation is an example). A
disk multiplexer can be likened to a
very fast rotary switch that cycles
around looking to see if any of the
computers connected to it wish to do
a disk access. When it finds a request,
it reads or writes the particular disk
sector and then goes on to the next
station. The disk multiplexer ap-
proach is quite simple and can be an
inexpensive solution for many ap-
plications. However, due to the very
low level of the requests that are
typically presented to the multiplexer
(eg: read a sector and write a sector) it
is generally limited in dealing with the
more sophisticated problems that
arise in multiuser interactions.

A more sophisticated interface with
a powerful software base is needed
for complex applications. Like the

multiprocessor systems previously
described, there is no way for
separate stations to communicate
directly. They must send their infor-
mation to the multiplexer, where it
goes to disk, or may be temporarily
buffered in memory. If the central
disk or multiplexer fails, all work
comes to a halt.

Networks Without Software

One of the central themes of a com-
puter network is communications. A
large number of companies now offer
computer networks that provide the
ability to transmit data from station
to station, but do not address the
questions of the necessary operating
system, programming language, and
applications software needed to make
use of these networks. Basically,
these units are peripherals with low-
level drivers that permit data ex-
change. While they are suitable for
those installations that have the
necessary system-programming talent
to design, modify, and implement the
changes needed to take advantage of
this facility, we will be focusing on in-
tegrated computer-network systems.
Very few vendors are willing to step
up to the complex software tasks in-
herent in blending these technologies
into a coherent system design.

Both Digital Research and 3COM
provide software without a network.
Digital Research’s CP/NET system

permits up to sixteen stations on a
host. These stations share the data
and devices on that central host.
CP/NET is written without any par-
ticular network communication
devices in mind. Each hardware ven-
dor may select a particular technol-
ogy and protocol to connect the
work stations to the host. But
although CP/NET provides a frame-
work for multiuser software based on
the familiar CP/M environment, due
to the lack of support for applications
in the languages and systems running
under CP/NET, many companies
have chosen to develop their own
variant of CP/M with their own shar-
ing protocols.

3COM'’s UNET is a package writ-
ten for the UNIX environment. It is a
software implementation of a govern-
ment-standard intercomputer proto-
col, called TCP; it, too, leaves open
the question of how the computers
are actually connected, and applica-
tion programs must explicitly deal
with the network in a nontransparent
fashion.

Attributes of a Local Network

A local-area network can be
described as a communications net-
work that covers a limited geographi-
cal area. Just what “limited” means
varies substantially, from 0.1 km (ap-
proximately 328 feet) to 10 km (ap-
proximately 6.2 miles). Data rates on
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a local network also vary over orders
of magnitude, from 100 K bps to 10
M bps, and higher. But these bound-
aries are far from sufficient to
characterize the meaning of “local
network” today.

Compared to terminal-like devices,
a local network generally has an inex-
pensive communications medium and
high data rates. Every node on the
network can communicate with every
other node, and the network requires
no central node or processor.
Messages are “broadcast” over the
communications medium, with a
destination address included. Only
the intended receiver is expected to
respond, although other stations have
the capability of “listening in.” Thus,
a high level of security, such as found
in point-to-point networks, is not
present unless cryptographic tech-
niques are used. Local networks are
meant to be highly reliable, so that
any failing station will simply be
unavailable, without interrupting the
communications between the remain-
ing stations. Similarly, it is possible
to add new stations without disrupt-
ing the ongoing communications
flow.

Due to the limited-distance nature
of local networks, another standard
feature is the ability to connect multi-
ple networks. This internetwork link,
called a gateway, may be a high-
speed link for networks that are close
to each other, or it may depend on a
more conventional telecommunica-
tions network for reliably transmit-
ting data from city to city, or around
the world. Because of the multiplicity
of emerging network technology, and
the variety of communications pro-
tocols in use, gateways must be pro-
vided to permit stations on one type
of network to exchange information
with others on a different type or
speed of network. Both electrical and
software protocols must be converted
when passing data through these
gateways.

Origins of Local-Area Networks
Local-area networks evolved from
the large-scale telecommunications
networks developed in the 1960s. As
universities and research labs began

to install computers, the need arose to
permit the flow of information
among them. The underlying com-
munications protocols (packet
transmission) came from the long-
distance networks. The communica-
tions media (twisted pair or coaxial
cable) were developed to support
very high speed direct coupling be-
tween computers.

One experiment significantly af-
fected the nature of modern local-
area networks: the University of
Hawaii wanted to connect terminals
all over the Hawaiian islands to a
local computer and communications
processor, and from there to other
networks. They developed a system
called ALOHA, a packet radio-trans-
mission system. No wires were used
to connect each station to the others,
so techniques such as polling could
not be used.

The scheme was elegant, and
operated in a manner very similar to
the way that telephone party lines
work. Each station would first listen
to see if anyone else was transmitting
(in radio jargon, this was called “car-
rier sense”). If not, the station would
transmit its message, including error-
detection bits. As long as the total
fraction of available transmission
time used was low, everyone got a
turn—eventually. If two stations
found the channel clear and started
transmitting simultaneously, the two
packets would collide. This collision
would scramble the information, but
the error-detection logic would throw
away the bad data. If the stations
didn’t receive an acknowledgment by
a certain time, they would simply
send the packet again.

Studies of this scheme quickly
revealed a number of problems, one
of the more serious being that as the
number of messages grew, many col-
lided, and only a small fraction of the
true communications bandwidth was
used for valid data. Far more serious
was the fact that if enough stations
tried to transmit, less and less data
got through, and the result was con-
tinuous collisions!

The Ethernet Network
Numerous refinements to the basic
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ALOHA scheme were developed, but
the most significant were developed
at the Xerox Palo Alto Research
Center as part of an experimental
project, called Ethernet, started in the
mid 1970s. (It was once thought that
a universal medium called “lumin-
iferous ether” was the carrier of elec-
tromagnetic waves. Xerox decided to
build its “ether” out of coaxial cable.)

The Ethernet scheme could detect a
collision in progress by reading back
the state of the cable as data were be-
ing transmitted. Thus, a station could
sense when another station was send-
ing data and stop transmitting, in-
stead of continuing until the end of its
packet. (To guarantee that all such
stations recognized the collision, a
burst of noise was sent prior to quit-
ting.) A randomized delay function
was added so that each station would
wait a different amount of time, in-
stead of beginning to transmit im-
mediately after a previous transmis-
sion was complete. This avoided
causing a collision each time two or
more stations had something to send.
The delays would get progressively
longer as the channel became busier.

a)
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Using these modifications, an
Ethernet-style local network could
use essentially all the bandwidth of
the communication medium. Even as
stations began sending ten times as
much information as the channel
could handle, things no longer came
to a halt.

The Ethernet algorithms were
designed to be simple. Every station
on the network manages its use in-
dependently, so there is no need for a
master to control access. Simplicity
was important to ensure minimal
building costs and reliability. Other
schemes are considerably more com-
plex, which makes them either dif-
ficult or expensive to include in each
node’s interface.

Network Topology

Most early local networks used a
star topology (see figure 1): a central
node was connected via a radial
cable to each of the other stations.
Unfortunately, this system suffers
from the consequences of a central
failure. The entire system goes down
if the center fails. But there are still
many reasons to use a star network.

b}

e

0 O

&

Figure 1: Popular network topologies. The star network (1a) is the most common of the
early network types (such as the telephone system), and relies on the central node for
control of operations. The ring network (1b) circulates all messages in one direction,
and may employ tokens to specify which node may transmit; a failure of any node may
interrupt network operation. Bus configuration (Ic), as used on the Ethernet and by
cable television, allows nodes to be added or removed without impairing the network.
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Telephone exchanges are organized as
star networks, and many companies
already have PBXs (private-branch
exchanges). By using the PBX as a
local-area network for data as well as
voice communication, companies can
take advantage of the already existing
wiring: this is most suitable for low-
data-rate information, such as video
terminals.

A ring (or loop) topology connects
its stations in a closed network.
Messages circulate in one direction,
often being amplified and repeated at
each node they pass through. Again,
a station failure can interrupt the en-
tire message flow, but in some cases
two alternate parallel loops are pro-
vided for reasons of reliability. Rings
often use a form of control strategy
called a token. A token is a special
message that gives the receiving sta-
tion permission to transmit. When a
free token comes by a station that
wants to transmit, the token is re-
moved and replaced by the message.
Generally, the same station removes
this message when it comes around
again and reinserts the token.

Rings are most popular in process-
control applications (eg: controlling
equipment in manufacturing en-
vironments). When dealing with the
equipment being controlled, it is im-
portant to be able to guarantee the
worst-case maximum time necessary
to send a message to some station,
say to close a valve. Token systems
can provide a solution to this prob-
lem. The random nature of the
Ethernet scheme might prevent a sta-
tion from sending a critical message
in time. (Actually this is a bit
misleading. Ethernet can be used to
build token-like control that requires
stations to avoid sending a message
just because they see the net is free;
they have to wait to receive the con-
trol token first.)

Much of the ring approach has
been developed in England, par-
ticularly at Cambridge University,
where numerous computers and ter-
minals have been interconnected
using a simple but high-speed inter-
face. Several British companies are
now developing commercial versions
of the Cambridge Ring interface unit.
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Word Processing we have o separate Training Manual with beginning,
intermediate and advonced levels. By allowing you to work at your own
level, we have made the learning process easier ond less infimidating.
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Bus topology is quite simple, being
merely a long length of cable that
runs past each station. Stations are
connected to it at the nearest point,
and can be added or removed without
affecting any other station. A station
can be added in two ways: the bus
can be split, temporarily disrupting
communications, and a new station
inserted, or, more commonly, taps
(devices developed by the cable TV
industry that literally pierce the cable
from the outside, making contact to
the inner conductor and the outer
shield) can be installed while stations
are transmitting. Even temporary
shorts will only garble some packets,
and they will be retransmitted once
the short is removed. The Ethernet
uses this form of interconnection.

What Frequency, What Wire?

Another significant parameter in
the description of a local-area net-
work is the particular medium used to
send the information between sta-
tions. Local networks have used
twisted pair, multiconductor flat
cable, coaxial cable, optical fibers,
and even infrared light transmitted
through the atmosphere. Within each
of these categories, numerous choices
abound in the frequency used for
transmission and the details of the
modulation technique.

The most fundamental split in
technology revolves around frequen-
cies used on coaxial cable. You can
think of coaxial cable as a simple
wire. If someone wants to send infor-
mation, the wire can be left at 0 V or
raised to some nonzers voltage.
Another station can detect the
changes in voltage and decode the in-
formation. This is generally referred
to as baseband transmission, since the
frequency spectrum generated starts
at 0 Hz (direct current) and goes up
from there.

Television transmission is sent at
very high frequencies (typically 50
MHz to 100 MHz). A central carrier-
frequency is modulated up and down
to transmit the information. At these
frequencies, the cable has far less at-
tenuation than in the baseband
region, so a transmitter can broadcast
over miles of cable instead of being

limited to several thousand feet. And
the blossoming cable-TV industry can
provide the necessary devices at a
very low cost due to the large
volumes they are expected to produce
for standard television reception. RF
(radio-frequency)-modulated systems
can also provide much higher band-
widths than baseband, so the cable
can, in principle, be shared along
with voice- and video-transmission
systems.

RF systems (also known as broad-
band), while very attractive, do re-
quire a central retransmitter to re-
ceive the data sent from each station
and rebroadcast it, much amplified,
at a different frequency that each sta-
tion is expected to listen on. The re-
quired unit is expensive, even for the
smallest system, and if that unit fails,
the network is unavailable until the
retransmitter is back in service.

Local-Area Network Standards

Numerous local-area network
products have already been an-
nounced, and new entries are made
daily. In almost every case, the
manufacturers have developed their
own hardware and software pro-
tocols. These, naturally, are incom-
patible with everyone else’s!

The exception to the above incom-
patibility is the Ethernet specification
released in November 1980 by DEC
(Digital Equipment Corporation), In-
tel, and Xerox Corporation. Based on
years of actual experience with an ex-
perimental version of Ethernet com-
munications, the “tri-company stan-
dard” was provided, with every detail
of the electrical and low-level com-
munications protocols defined. These
companies are trying to encourage
the adoption of this scheme among
computer and peripheral manufac-
turers; indeed, many large and small
companies have publicly an-
nounced their adoption of the DIX
Ethernet system, and are busy design-
ing and building products.

The DIX Ethernet system uses a
baseband-transmission scheme, with
a 10 Mbps data rate. It provides for
the use of a large number of stations
and packet formats, with 48 bits
allocated for a unique world-wide
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station address that is not duplicated
anywhere, and it has a large (32-bit)
checksum on each packet to detect
errors.

This scheme pushes the
technological requirements by oper-
ating at such high speeds and using
the particular packet format and
checksums adopted. Without spe-
cially designed VLSI (very large scale
integration) devices to handle the net-
work interface, it is expensive to
build an Ethernet interface. For exam-
ple, Intel has announced a Multibus
Ethernet interface (the iSBC-550) that
costs about $4000. To that you must
add several hundred dollars for an
analog interface (the transceiver unit)
to connect between the interface
board and the physical cable. It is ex-
pected that volume production of the
needed components will begin within
the next two years and prices will
drop dramatically.

One means of lowering the effec-
tive cost is to share the Ethernet inter-
face among several stations. A
number of companies (such as Xerox,

and Ungermann-Bass) offer a
microcomputer-based Ethernet inter-
face with four to eight ports for con-
necting terminals or other microcom-
puters. The effective cost per station
can be reduced to between $500 and
$1000 for a fully loaded system.

Standards Organizations

While product activity continues,
several committees are attempting to
develop an industry-wide standard
for local-area networks. The IEEE (In-
stitute of Electrical and Electronics
Engineers) Computer Society Local-
Network Committee (Project 802) has
been meeting for over a year to try to
establish a viable standard, and the
standard is still in a state of flux.
Fierce battles have been raging among
the committee members representing
different local-network interests. The
IEEE standard has been evolving in a
manner that attempts to accom-
modate many diverse application
areas and functional requirements.

The framework for defining a com-
munications network is based on a

highly layered series of protocols
developed by the ISO (International
Standards Organization), called the
OSI (Open System Interconnection)
protocols. The OSI architecture
defines seven layers of commun-
ications.

Layer 7, the Application layer, pro-
vides for the identification of users
and services, and is responsible for in-
itiation and reliability of data
transfers, as well as general network
access, flow control and recovery.
Utility programs may perform net-
work file-transfers, terminal-to-
network support, etc.

Layer 6, the Presentation layer, is
primarily responsible for making data
available to the Application layer in a
meaningful fashion. The Presentation
layer takes care of protocol conver-
sion, data unpacking, translation, or
encryption.

Layer 5, the Session layer, is used
to set up and break communications
paths across the network and manage
the exchange of data. It is responsible
for multiplexing and demultiplexing
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messages, managing the sequencing
and priority of these messages, and
providing the needed buffers.

Layer 4, the Transport layer, pro-
vides another level of connections
between network entities. This layer
manages the connections and
segments messages into smaller pieces
that the network can support. It may
also be involved in error and flow
control, as well as additional
multiplexing activities.

Layer 3, the Network layer, is the
level that actually determines how to
get a message from one network to
another (since many paths may exist).
The Network level may use several
intermediate hops to get information
to its ultimate destination and, thus,
needs to know how to route packets
through the network. It, too, may be
involved in sequencing and error-
and flow-control activities.

Layer 2, the Data-Link layer, is
where the actual packet formats are
established, along with the particular
access control mechanism used to
regulate use of the physical network.

I NETWORK A

USER 1

D

I ON FILE SERVER

FILE SERVER L——I

Data is encapsulated in packets that
contain physical addressing informa-
tion, error-detecting checksums, etc.

Layer 1, the Physical layer, defines
the electrical and mechanical inter-
faces to the network. The Physical
layer specifies the particular signaling
means (baseband vs RF, for instance),
the modulation technique adopted,
station-identification addresses, etc.

The current activity of the IEEE 802
committee is focused on specifying
Layers 1 and 2, the Link and Physical
levels. Similarly, the DEC/Intel/
Xerox Ethernet specification
addresses only these two levels of
protocol.

It appears that the 802 Committee
is converging on a standard that
offers many alternatives within one
framework. Even the issue of data
rate (specified by Ethernet as 10 M
bps) appears to be an optional value
(such as 1, 5, 10, or 20 M bps). The
error detection used may be either a
16- or 32-bit CRC (cyclic redundancy
check) code, and the access method
may be either a token-like scheme or

USER ACCESSES FILES

FILE SERVER

I
|

USER 2

|

PRINT SERVER

R

PRINT SERVER ACCESSES
FILES ON FILE SERVER
FOR USER 2

I USER 2 REQUESTS
PRINT SERVICE

FROM PRINT SERVER

INTERNET SERVER
ACCESSES FILES ON
FILE SERVER ON BEHALF
OF USER ON ANOTHER

T

USER 3

NETWORK

USER 3 ACCESSES FILES
l ON ANOTHER NETWORK
USING INTERNET SERVER

INTERNET SERVER

l NETWORK B

Figure 2: The server/client relationship on local networks. Perhaps the most significant
advance in communications is that, under this scheme, the computer system is fully
distributed; there is no master node, so each node can call on others when resources are
needed. Some nodes are dedicated to special functions, such as controlling hard-disk

mass-storage devices, or printing.
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a CSMA/CD (carrier-sense, multiple
access with collision detect) scheme
resembling (but not identical to) the
Ethernet system. While the 802 Com-
mittee deliberates, manufacturers
continue to develop their own
systems. It is possible that some may
modify their products once standards
activities are resolved.

Recently, attention has been given
to the higher levels of protocols. The
National Bureau of Standards is pro-
posing a series of Transport and
higher-level protocols. It is unfor-
tunate that the work on the higher-
level protocols does not precede the
lowest-level issues. The advantage of
layered protocols is that the underly-
ing levels can be changed in ways
transparent to the higher levels, while
the converse is not true, but the stan-
dards activities are not moving in that.
direction.

Servers and Clients

The most significant contribution
in the local-area network field is not
the communications aspect, but the
development of a whole new way of
building computer systems. The
fundamental organization described
by Xerox assumes a fully distributed
control mechanism (see figure 2).
There is no master-slave relationship
among stations; they all com-
municate and cooperate with one
another. Any number of stations
(called servers) on a local network
may provide services to other stations
(called clients). Typical server func-
tions are: mass-storage file system,
printer support, time-of-day clock,
translation of symbolic names into
physical addresses, data-base
management support, gateways to
other networks or computers, and
other specialized hardware support.
Servers may also be clients of other
servers on the network. For instance,
the printer server may be a client of
the file-system server in the course of
serving its own clients.

Servers are distinguished on the
network merely by the software they
run and any special hardware they
contain. A station that is willing to
listen to requests from other stations
(using a higher-level protocol they
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agree on) can perform a server func-
tion.

In order to maintain a high level of
reliability, the logical functions of the
servers are usually implemented using
separate physical computers. One
could merge all of the above services
into one larger computer, but in do-
ing so would end up with something
resembling a conventional central
computer system.

Putting It AIl Together

Clearly, the local-area network
field is too broad to cover in great
depth. Most of the attention has
focused on nonpersonal computer
systems, such as large mainframes or
terminals. We will describe the Nestar
Cluster/One Model A system.

The Cluster/One Model A is a
local-area network system based on
the Ethernet principles, but its
implementation has been optimized
for the connection of low-cost Apple
II personal computers. The system
was first announced in January 1980
and has been used around the world
for almost two years. It includes in-
tegrated software and hardware
features needed to provide a com-
prehensive data-processing and data-
communications facility, and the
system permits either independent
operation of individual stations, with
a full complement of local periph-
erals, or a share in the larger, more
reliable peripherals via the local net-
work. The work station in question
costs between $1000 and $2000, so
cost constraints differ from those ap-
plied to networking work stations in
the $10,000 to $20,000 price range.
Nestar chose to implement many net-
work functions via simple program-
mable hardware, and assigned many
functions to software. Another deci-
sion influenced by these cost factors
involves network speed. The speed of
the Cluster/One was decided by the
reasonable cost for a personal com-
puter network interface and the band-
width requirements needed for the
work typically done by these per-
sonal computer work stations.

The Model A network operates at
240 kbps—almost a thousand times
faster than a 300-bps telephone link,
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and 40 times slower than the Xerox
Ethernet system. This was the fastest
rate that could be supported by
network-interface software running
on the 6502 host processor of the
Apple Il computer and still allow data
checksums to be performed on the
message packets,

The choice of the network medium
was also influenced by the basic cost
goal. Rather than taking 8-bit data
from the Apple memory and then
serializing and deserializing it, it was
decided to transmit the data in an
8-bit-wide parallel fashion, which not
only reduced the interface cost, but
increased the inter-bit transition time.
This has the effect of permitting
essentially arbitrary interconnection
topology for the Nestar network,
something not found in any other
system. The Nestar network is not
restricted to a linear-bus topology,
but can be wired as suits the par-
ticular installation requirements.

Network Design

The overall system design
resembles the Ethernet scheme. No
single critical component must func-
tion for network communication to
take place. All station-to-station
communication is direct, with a
carrier-sense algorithm executing in
the ROM- (read-only memory) based
protocols in each station interface.
The interface is passive, so stations
may be added or removed from the
network during operation. Stations
not in use may be turned off until
needed.

In the Model A network, the
carrier-detect function is im-
plemented using a dedicated control
line, which indicates the bus is busy.
Stations do not transmit until they see
that this line is available. The elec-
tronics of the bus interface permit
reading of data just written. How-
ever, it is not necessary to perform
full collision detection. At the start of
a packet transmission the address of
the station attempting to send is first
put on the bus, and then read back. If
two stations do this simultaneously,
at least one will not read back its own
address and will detect a conflict.
Even this is rare, since each station

has a random waiting algorithm that
avoids most collisions that would
occur at the end of a previous
transmission. Once this initial colli-
sion detection has been passed, the
carrier signal has been established
and further collision detection is not
necessary. The rest of the packet is
sent, like ALOHA, without collision
detection. After the initial check,
later collisions can result only from
erroneous stations, and not under
normal conditions.

Each packet of data contains initial
header information, followed by up
to 256 bytes of data and a 16-bit
checksum. Once the packet is trans-
mitted, the receiving station immedi-
ately acknowledges the receipt of the
packet (if the checksum matches the
data) or else requests a retransmis-
sion. This error-control algorithm is
completely contained in the ROM-
based protocols on the Nestar inter-
face, and permits higher levels of soft-
ware to work with reliable and cor-
rectly sequenced data. The ROM pro-
tocols are also responsible for taking
messages longer than the 256-byte
packet size and splitting them into
multiple packets, each with its own
checksum. Thus the four lowest
layers of the OSI protocols are sup-
plied as part of the logic on board the
Nestar network interface.

The Model A network also includes
a variety of network servers and the
software needed to make their use
literally transparent to current ap-
plications. The Nestar Network File
Server runs on an Apple II microcom-
puter interfaced to the network. It
can support a variety of devices,
ranging from two 8-inch double-sided
floppy disks, to 66 megabytes of
hard-disk storage. Larger capacity is
available by using more than one file
server. The network software allows
multiple file servers on one local net-
work, thus giving essentially
unlimited online storage capacity.
The data on these reliable, sealed
Winchester disks can be “backed up”
using Nestar’s compact cartridge-tape
streamer drive. A single cartridge can
write and check over 20 megabytes of
data in twelve minutes.

The Network File Server can also



The Landlord”

Apartment Management Software

Keeping track of apartment availabilities, rent
payments, security deposits, leases, and other
administrative functions consumes a great deal of time
and atftention for apartment owners and managers. You
and your staff probably spend countless hours dealing
with the paperwork necessary to manage your property.

With the Landlord™ apartment management
software and an Apple II" computer, file cabinets full of
papemwork and the frustrations of cumbersome
bookkeeping procedures can be eliminated. The
clerical work for your apartments can be accomplished
with greater accuracy in a fraction of the fime you
presently spend. The Landlord™ will keep up-to-date files
on apartments and residents as well as detailed records
of property income and expenses.

You'll be able to enter, change, or delete information
by following the simple English instructions that appear
on the screen of the Apple I*. The Landlord™ will
automatically organize and store your data and make
it available for your review at any time. With the
Landiord™, your resident manager can instantly
determine where apartment vacancies exist and when
additional units will become available for rental. The
Landlord™ also keeps track of resident payments, letting

‘Apple Il is a registered trademark of Apple Computer, Inc
The Landlord is a trademark of MIN Microcomputer Software. Inc

Circle 245 on inquiry card.

you see at a glance who is behind on rent or other
payments. Property and tax analysis reports are printed
automatically each month and allow you to monitor
the profitability of your apartments.

The Landlord™ apartment management software
and the necessary Apple lI* equipment are available for
less than the cost of a new sub-compact car. If you own
or manage an apartment property with no more than
400 units, visit your nearest computer dealer for a
demonstration.

r
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1 Piease return this coupon for more Information about
I the Landlord™ and the name of the dealer nearest
] you.

| Name

I Company

| Address

|

] City/State Zip

: MIN MICROCOMPUTER SOFTWARE, INC.I
5835-A Peachtree Corners East l

| Norcross. Ga. 30092 1
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contain a real-time clock/calendar,
which stations can interrogate. This
facility is used to timestamp the crea-
tion, access, modification, and
backup times of network files. Files
are organized with a tree-structured
system similar to a UNIX directory;
they can be password-protected in a
variety of ways to ensure that only
authorized users can create, modify,
or otherwise access network data.
The software provided makes the
use of this data straightforward from
any Apple Il work station on the net-
work. All of Apple’s current operat-
ing systems (DOS 3.2, DOS 3.3,
Pascal 1.0, and Pascal 1.1) can be
directly loaded over the network.
Modifications are made during this
process so that stations can logically
connect to virtual disks on the net-
work shared disks (either from key-
board commands or from programs).
These disks need not have the same
capacity as S5-inch floppy disks, but
may be much larger or smaller. Each
storage area is allocated the ap-
propriate size for the application;

users may be executing programs in
any set of languages or operating
systems at the same time.

Network Applications

The Cluster/One network has been
used in a variety of applications that
include general office-automation en-
vironments, engineering and software
development sites, educational and
entertainment uses, and special turn-
key applications, such as travel-
agency and real-estate systems.

To support this variety of uses,
Nestar provides a number of general-
purpose computing products. Other
servers, such as print servers support-
ing a multiplicity of printers, are
available. Communications servers
support internetwork activity. Ap-
plication programs for general data-
base access, interoffice electronic
mail, and teleconferencing, have been
developed by Nestar, either in-house
or in conjunction with the suppliers
of popular packages for the Apple II.
The collection of hardware and soft-
ware capabilities makes this network

attractive for a wide range of applica-
tion areas.

What's Next?

There seems to be little doubt that
the current interest in local-area net-
works and personal computer work
stations will continue to grow over
the next few years. As stations
become more powerful and sophisti-
cated in both systems software and
applications programming, they will
replace an even larger fraction of con-
ventional minicomputer systems. As
manufacturers provide fully in-
tegrated VLSI components designed
for very high performance networks,
they will be incorporated into the per-
sonal computer local-area network
interfaces. Whether or not the stan-
dards activities will stem the pro-
liferation of de facto standards re-
mains to be seen. The emergence of
networks of personal computers has
opened up a whole new set of
challenges for programmers in
developing real-time, multiuser, in-
teractive systems. B

In Texas Orders
Questions & Answers
1-713-392-0747

WE OFFER ON
REQUEST

Federal Express (Overnight Dellvery)
Houston Intercontinental

Alrport Delivery (Same Day)
U.P.S. BLUE (Every Day)

References from people who have
bought computers from us probably
in your city

Telex 77-4132 {Fieks Hou)

* TRS-80 is a Registered Trademark of Tandy Carp
ED McMANUS
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MARYMAC INDUSTRIES, INC.

21969 Katy Freeway

Katy (Houston) Texas 77450

SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only
5% sales tax. Open Mon.-Sat. 9-6. We pay freight and insurance. Come by and see us. Call us for a refer-
ence in or near your city. Ref: Farmers State Bank, Brookshire, Texas.

E===1
In stock TRS-80 Model
11 and 111
No Tax on OQut of Texas Shipments!
Save
]

10% 15%

OR MORE

We Specialize In Overseas Shipments

Telex 77-4132 (Fleks Hou)
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To Order .
1-800-231-3680
800-231-3681

WE ALWAYS
OFFER

NO extra charge for Master Card
or Visa

We use Direct Freight Lines. No
long waits.

We always pay the freight and
insurance

Toll free order number

Our capability to go to the giant
TRS-80 Computer warshouse 5

hours away, in Ft. Worth, Texas,
to keep you in stock.

JOE McMANUS

VISA
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MicroMed™ and MicroDent™ make vour practice perfect!™

They're the real solution to the problems confronting every
physician’s and dentist’s office. Each is a unique package,
developed through years of work in close conjunction with
doctors and dentists. They'll help you treat your patients more
efficiently and accurately, while saving you time

and money in the process.

Versatility.

Whether you are in private practice or a member of a busy

group, there’s sufficient capacity to handle your needs.

Thousands of patients can be accommodated on floppies,

and even more on hard disk. MicroMed and MicroDent

can easily hagdle everything in your practice fror?1 billiln to
tient records to complex insurance forms. With millions

o% hours of actual use in medical and dental offices

throughout the country, they stand alone at the top,

in a class by themselves.

We know you're after solutions, not more problems. Qur
menus are simplicity itself, and are designed for your
convenience (not our programmers’). The computer displays
your options at every step. What could be simpler?

Your own office staff can easily take care of the routine

so that you can devote your valuable time to your patients.

You are the boss.

Forget about problems with ocutside billing services or
manual record-keeping. You exercise absolute control over
your billing procedures. Finger-tip patient recall lets you know
instantly whose accounts are due and what services were
performed. Account aging is automatic, and past-due notices
or statements are printed and addressed, ready for mailing.
All types of reports may be requested to help you better
understand your finances and cash flow. Daily backups

are created automatically.

Demo disk and manual set $75!

Dealerships are available to established computer vendors

on a territorial basis.

A "MicroMed, MicroDent, and Formulator are trademarks of SoftwareHows
. ®CP/M Is a registered trademark of Digital Research
_ Copyright 1981, SoftwareHows

Multiple Insurance Forms.

Many patients have several different types of insurance
coverage. With MicroMed and MicroDent you can enter almost
any form, keep track of which patients it applies to, and get it
processed and ready for mailing. When new forms come out
(as we all know they will) you don't have to pay for custom
programming, you can modify the form print format yourself.
With our exclusive Formulator™ system it takes just minutes.

The biggest surprise of all is that MicroMed and MicroDent
are just $1500 each. Plus, having your own office computer
provides you with great tax advantages. If you like what you
see, contact your nearest computer store. They can provide
you with MicroMed or MicroDent on any CP/M® based
computer for an amazingly economical price. Or, if you already
have a computer, a demo disk and manual set is available
for just $75, and allows you to run the entire program.

The manual separately is $50. Send for one today, and

make your practice perfect!

Features:

® Automatic billing for any patient load
* Handles practices with up to 20 doctors
® Accepts all insurance forms

© Exclusive “Formulator” form system
© Multiple insurance coverage

® [nsurance preauthorization

® Automatic statements with aging

® [nstant access to patient records

o Full transaction and treatment details
o Cumulative totals by doctor

o Profitability analysis reports

® Mailing list maintenance

@ Can be linked to word-processing

© Appointment recall with reminders

® Maintains hospital and lab codes

» Keeps track of referring doctor codes

2FTER

P.O. Box 36275, Los Angeles, CA 90036
(213) 731-0876 « TWX: 910-321-2378



Prepare Your Program
for Publication

C A Johnson
3619 Sugarhill Dr
San Antonio TX 78230

“When [ get my personal computer, ['m going to make
it pay for itself. | have some ideas for programs that
everyone will want to buy.” Such dreams are shared by
many prospective microcomputer buyers, some armed
with a college programming course, others with ex-
perience writing programs for business.

What these aspiring software authors usually don't
know is how to prepare a program with the best possible
chances of being accepted, published, and marketed. As a
result, they enter the highly competitive software market
with a disadvantage that may even guarantee failure.

But programmers’ pipe dreams can have happy end-
ings. If you want to write software for publication, con-
sider these steps toward success.

Look at the Market

The first step in writing a marketable program is to
conduct your own market analysis before choosing your
subject. If the market is already cluttered with programs
similar to the one you're considering, yours won't stand a
chance unless it includes a special feature that will grab
the attention of potential buyers.

Games and simulations have enjoyed great popularity
since the beginning of the microcomputer age, and they
probably always will. But the universe can hold only so
many versions of Star Trek, and any microcomputer
used for game playing already has at least one. The game
is still fun, but the market has worn thin.

Star Trek is only one example of a game that has been
programmed to death. Dozens of versions of Nim, Slot
Machine, Guess the Number, Dice, and many other
games are stacked knee-deep in the marketplace at give-
away prices. Chess might be an exception because of its
perennial appeal, but a new chess program won't attract
attention without a record of strong tournament play.
New versions of old games assail software publishers like
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so many attackers on the video screen. But publishers can
make unlimited use of the ultimate weapon: the rejection
slip.

Finding a Subject

Adventure games and sword-and-sorcery games are
the most popular simulations now. They bring the excite-
ment of storytelling and role playing into computer enter-
tainment.

Games that spring from your own imagination hold
more promise than rehashes. Literary classics can also in-
spire games. Stories like Gulliver's Travels and The
Voyages of Sinbad contain excellent dramatic situations
that can serve as the basis for games with wide appeal. So
do 1984, Animal Farm, and many romantic classics.
Don't overlook game and puzzle books; they often con-
tain the seeds of intriguing situations.

When you choose a game situation, make sure it
challenges the player. To offer a challenge, the game
must encompass a complex and variable winning strategy
for the player. If the winning strategy is fixed, the player
will soon discover it, and the game will cease to be fun.
Although you can create difficult games by arranging for
a high-probability random function to “kill” the player,
such games are more frustrating than challenging. The
player shouldn’t get “killed” in the middle of the game
unless he uses faulty strategy or makes some other
mistake. If the player plays with care and uses an in-
telligent strategy, he should win.

Lively graphics add appeal and enjoyment to both
simulations and games. Try to dream up striking visual
effects that advance the story line of your program.

Use Your Own Interests
Your best and most marketable program may well
spring from your own interests and experiences. If you



The Westico Software Review Committee
Is easy to recognize. It's their red-

rimmed eyes. You get that way
checking through ‘an endless
parade of software programs.
And they do It so that you
don't have to. But selecting

of what makes Westico one
of the fastest growing .com-
panies in the software industry.

really understand both software

and hardware isanpther. But Westico
offers more than quality products and

TWO MORE GREAT PROGRAMS FROM WESTICO

Job Cost Control

This system can track and control
costs of jobs in progress and monitor
job profitability. It detects cost over-
runs and allows for corrective
action. it can control the job’s
1 Accounts Receivable and provide
Information on employee perform-
ance for use in profit-sharing plans.
Features:

e Automatically apportions firm
overhead expenses to jobs in
progress ® Provides early detection
of potential budget overruns e Mon-
itors profitability of jobs in progress
¢ Helps identify most profitable
services ® Monitors employee per-
formance across all jobs e Tracks
job-related costs and reimbursable
expenses.

Reports Inctude:

¢ Job status report

¢ Job update register

® Performance report

¢ Office income report

® Employee hour summary

¢ Job accounts receivable register

System & documentation — $595
Documentation alone — $20

This system includes standard in-
ventory control functions such as

as maintaining records of all trans-
actions made against part num-

the creation of multiple part

jobs through work-in-progress. the
generation of material require-

e Job status report

Documentation alone — $20

inventory Control for
Manufacturers

maintalning and reporting on the
status of the inventory stock as well

bers in stock. In addition, it supports
multi-level bills of materials (BOM's),

number transactions for jobs based
on those BOM's, the tracking of

ments reports based on manufac-
turing schedules.

Reports include:

e Full inventory listing with valuation
¢ Inventory listing by category

* Costing bill of materials

e Material requirements report

¢ Assembly listing

¢ Job issue listing

¢ Part number usage report

System & documentation — $995

good software Is only part

Having experts on staff who

Send for FREE catalog.

support. We offer our unique 24-hour

service ovemight! Westico. We're

working hard to be your software
company.

The Westico 24-Hour Computer
Hotline (300 baud) (203) 853-0816
for detailed program Information
and quick access ordering.

—A full range of professional
software,

— Support for a wide variety of CP/M*
and other computer systems, in-
cluding: TRS-80 Mcdel I, Apple.
Vector Graphic, Cromemco, North
Star, Micropolis, Ohio Scientific,
Altos, Dynabyte, SuperBrain, Xerox,

Zenlth and morh

Copyright © 1981 Westico. Inc.
WES-38

WESTICO

The Software Express Service

25 Van Zant Street ® Norwalk, Connecticut 06855
(203) 8536880 ® Telex 643-788

Dedler Inquines invited.



golf, bowl, or play tennis, perhaps you could write a pro-
gram for computing players’ handicaps or for scheduling
and managing tournaments. Tournament directors
would be a natural market.

Depending on your interests,. you could consider
writing programs that manage stock portfolios, catalog
stamp collections, or make an inventory of personal
property. Other possibilities are programs that record
progress in training activities or dieting and then display
the data graphically. Hobbies and club activities such as
scouting offer dozens of possibilities.

If you have trouble coming up with a good program
idea, get some friends together for a brainstorming ses-
sion. To stimulate everyone’s imagination, choose a field
in which you feel reasonably competent, then describe in
general terms some program that’s been thoroughly ex-
ploited. Think of a few variations on that program.

The most important thing to remember about brain-
storming is never to reject or belittle a suggestion, no
matter how trivial or ridiculous it may seem. Don't risk
turning off anyone’s imagination. Once the session gets
rolling, it will have its own momentum. Write down
every suggestion, or better still, tape record the session.
One brainstorming session with a few intelligent people
will yield enough material to keep you busy writing code
for years.

Remember the Hardware

When choosing the subject of your program, another
thing to keep in mind is the capacity of the computer on
which the program will run. The most popular computers
obviously offer the biggest market. If at all possible, scale
the program for a popular machine.

Once you've selected your subject, you can start
writing the program. It's important to write readable
code. Readability not only makes the program easier for
you to debug, it also endears you to customers who need
to adapt the program to their particular systems or tastes.

Not So Fast!

When the program is finished, debugged, and running
perfectly, stop! Don't send it to a publisher yet. Now is
the time to add those finishing touches that make the dif-
ference between a good program and one that is really
commercial and marketable.

Study your program with a critical eye. Ask yourself,
“Does my program contain all the instructions the user
will need?” Make sure the instructions are thorough,
clear, correct, and free of misspellings and grammatical
errors.

Then ask, “Does my program lead the user through it?
Is it conversational and personal?” A game, for example,
doesn’t pit just any anonymous soul against the villain.
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customers.

computer.

BAR CODE FOR YOUR
SMALL COMPUTER.

e time when programming and equipping
*|  your small computer for bar code.
Written by the originators of Byte
Magazine's experiments with publication
of software in printed form, Walter Banks
and Carl Helmers, this report is the only
complete presentation of materials on
keyless data entry using modern bar code
technology. It will enable you to:
» Read HP-41C calculator formats into
your Apple, or other suitable computer.
o Prepare and deliver machine
readable printed software to your

« Read a UPC code into your personal

to generate and read all major

formats from Code 39 to HP-41C, and
UPC to the new NATI text software pub-
lication format. You get information you
can use to program your small computer
for bar code without detail processing by
a human operator. This method speeds
the operation, eliminates translation and
entry errors and, where desirable, permits
the use of unskilled personnel for the
entry function. You save thousands of
dollars as a result. The $500 purchase
price of the report includes license for
the commercial modification and use of
all software contained therein.

For detailed information, send for our
brochure. There is no cost or obligation.
Mail the coupon today.

==

NORTH AMERICAN

i&@m . TECHNOLOGY, INC.
WEW  standBuiding
e 174 Concord St.,

New in-depth report tells
you how-at savings
of up to $40,000

“Contemporary Applications of Optical
Bar Code Technology" is a new, compre-
hensive report from North American
Technology that can save you thousands
of dollars in research and development

e Print Code 39 manufacturing inven-
tory tags with your formed character
or dot matrix printer.

Here, in clear, concise, understandable
language is all you need to know about
bar code history, software engineering
requirements, complete machine inde-
pendent Pascal software in source
fisting form. There is software

| STATE _ ZIP
R S SN S

Peterborough, NH 03458
(603) 924-6048

Please send me your FREE brochure on
“Contemporary Applications of Optical Bar
Code Technology.”

NAME
ADDRESS
ary

|

| e
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DATA MANAGEMENT
PROGRAM
COMPARISON CHART

FILE CAPACITY & FORMAT

Maximum # of disks per file

Maximum A of records per lile

Maximum record length

Maximum # of chasacters per field

Maximum # of fields

Maximum # of characters per field label

Variabte length records (pack sectors)

FIELD TYPES

Alphanumeric

Numeric

Fixed decimal numeric

Date (MM/DD/YY)

Extended date (MM/DD.YYYY)

| Calculated equaton

Permanent fields

SORTING

Machine language assisted
Sort by any field

LNumber of Sort Key files

Numeric sort

scendin,
Ascending sort

| Descending sort

Sort within a selected range

?ov( muttiple fields simultaneously

FILE MAINTENANCE

Fixed length input fields

Sm!lz key envy of common data

Single held EDIT selection

Skip record (N€xt of Previdus)

Scarch & EDIT record

[ Search & DELETE record
Auto rejection o! alphanumeri¢ data
in numeric field

RECORD SELECTION TECHNIQUES

Record number
Binary search (high speed)
Maximum @ of Simultaneous keys

The finest
Data Base

. Manager
Manager ...

The jury is in and the verdict is . . . “outstanding!”
Reviews from all of you who purchased MAXI
MANAGER (not to mention raves by many top
microcomputing magazines) have heralded it as the
definitive data base managing system. We knew that
business owners and hobbyists demanded the finest
data base managing system available. To all of you
who praised us for MAXI MANAGER, we extend our
thanks. And to those of you who have yet to try MAXI
MANAGER, we invite you to experience this incredible
system today. But don't take our word for it (or our
jury’s). Judge for yourself.

JUST CHECK SOME OF THESE FEATURES

Supports six different relational search techniques.
Comes with programmer’s interface.
Over 120 pages of documentation.
Supports up to 20 user defined fields of 40 characters each.
Record length up to 800 characters.
Files can be up to four disks in length.
Compatable 35, 40, 77 & 80 track drives with proper
operating system.
.Has calculated equation fields.
Complete report generator.
e Works hand in hand with any word processor.

RELATIONAL COMPARISONS

Equal

Not equal

Greater than

Less than

Instring

AND / OR

W 1d card masking

PRINTING

User speciiied page tile

User specified calumn headings

Automatic page numbering

Right justificanion

User defined column widths No

User defined column separators No

Keyboard entered columnar values No

Merge data into form letters No

Form filling applications No

Columnar totals

Columna subtotals generated upon

change 1n a specific freld o

Built in screen print No

MISCEL LANEQUS
Cost $94.90
3

Punctuation allowed within data fields

Upper / Lower case Note 3

Buskt in RS-232-C drver Note 3

Barlt-in TRS-232 driver Note 3

Programmer's interface Note 9

Sample DATA disk No No

Documentation (8 of pages} i4 1

NOTE 1- File size 1s dependont on memary size.
NOTE 2 Sequennal files only.

3- User must opply own driver rautine.

4 Hord capy print out only

5 Four funchions {4~ * /) only

ascanding o descending order).

Circle 12 on inquiry card.

o mazimum of twa calculoted fields.

MODEL 1 version requires TRSDOS 2.3 and is compatable with
NEWDOS 2.1 & NEWDOS 80

MODEL 3 version comes on TDOS, a special version of the DOSPLUS
operating system.

Requires 48K of RAM and one disk drive minimum.

For the TRS-80 Model 1 & 3
Order No. 012-0096
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The player who faces all the dangers your program holds
has a name. Your program should ask the user’s name
and call him by it frequently.

Now ask, “"How does my program treat the user?” Cute
messages are okay if used sparingly and in good taste, but
never be condescending or insulting to the user. Remem-
ber that the user bought your program to perform some
task or to have a good time. If he enters a response that
isn't in the accepted input range, don't tell him he's an
idiot. Tell him what the accepted input range is.

There is nothing so discouraging as running a program
and finding yourself facing a prompt without knowing
what kind of input is expected, or seeing attackers
swarming across the screen when you don’t know how
you're supposed to defend yourself. If the program
doesn’t make clear at all times what input it expects, then
you owe the user the courtesy of a way to ask for help.

Remember that the user 1s also your customer. If you
treat him with respect, he'll consider buying your next
program. These finishing touches are just as important to
the program as the most intricate code.

Don’t Forget Testing

Is the program ready to go to the publisher now? No,
not until it's been tested. Bring in a friend and give him
the program to load and run. Don’t give him any help.
Watch every detail as he works his way through the pro-
gram. Make notes both for changes in the program and

Hnd You Thougis
Didn't Have 4 (,&uce

Now you can have another one of those little extras
that makes you feel good about your computer...

...a complete packet of the most attractive stock forms
on the market. From the people whose only business is the small
s, computer user.

o,
,
©g 00 000 060 0000 00 0

’
/

CALL NOW TOLL FREE

~. For free packets for the foll

q Sy

: * Systems Plus » TCS ¢ Siruclured Systems Group .

! Vactor « Peachtree * Radio Shack » Osborne
: Alpha Micro ¢ Duungo . w::ox Cado

) P S Homey Naesie
[}
j
|
i

« SHASTA © 1BM * & MANY MONE

NATIONWIDE 5‘/ Checks
800-854.2750 To-Go

800-552.8817

II
IN CALIFORNIA \
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for anything that seems appropriate to put in the user’s
guide.

If your friend has trouble with the mechanics of the
program (not in developing a game strategy), review the
game later to see if ambiguous or inadequate instructions
caused the problems. If your friend gets hopelessly stuck
and you are forced to help him, you must face the fact
that you have either a flawed program or a less-than-
brilliant friend. You'll probably feel better if you blame
the program and go back to work on it.

After correcting problems discovered in the first test
run, bring in a different friend and repeat the usability
test. This isn’t because you're no longer speaking to the
first friend, but because you need another naive user. If
the second friend can use and enjoy the program, you
may be ready to write the documentation. If the second
friend has problems, you'll have to revise the program
and find a third friend. If you run out of friends, you'll
probably find that enemies are better at testing software
anyway.

You can’t test a program too much. Once you're
satisfied that the program is usable, you can begin
writing the documentation.

Before you started work on the program, did you write
down the things you wanted it to do? If so, you may be
able to modify your notes as a starting point for the user’s
guide. You should also use your notes from all the test
runs.

A user’s guide should be written in the simplest words
possible. Don't try to show off your vocabulary or prove
how ingenious you were in writing the program. Invite a
friend to read the first draft and offer criticism. Insist that
he point out any places where the user’s guide is unclear,
ambiguous, or overwritten. Don’t be upset if the first
draft requires extensive changes. After you make the
revisions, type or print a fresh copy on good paper. In-
clude a title page, a copyright notice, and a table of con-
tents. Then place the user’s guide in a binder that looks
good and makes turning the pages easy.

Now Is the Time

Now, finally, you're ready to submit your program to
a publisher. The user-friendly program and the profes-
sional-looking user’s guide will greatly increase the likeli-
hood of acceptance. The user's guide may also provide
the basis for advertising copy when your program goes to
publication.

Amateurs are writing many of the programs submitted
for publication today, and the lack of professionalism
often shows. It shows in programs that have bugs, poor
instructions, incorrect spelling and grammar, and shoddy
or incomplete documentation. Most of all, it shows in the
choice of unsalable subject matter.

Take the time and effort to make your program look
and perform as if a professional had written it. At the
very least, you'll be proud to run the program on your
own system. And there’s a good chance your effort will
pay off in more sales and hard cash.®



Cameo Makes Your Micro
Big Enough for Big Business

When you want a data base for your micro that
will grow as fast as you do — look to Cameo.
Whether your business is commercial, educa-
tional or institutional — for large inventories,
massive mail lists, extensive accounts receivable
and effective cash management — Cameo has
the system to meet your needs.

Cameo’s Cartridge Disk Subsystem provides
reliable mass storage for most popular micros*.
The Cameo subsystem gives you up to 100 times
the storage capacity of floppies, while retaining
the same flexibility that floppy media provide.
With Cameo’s system you can remove, copy and
back-up massive amounts of data quickly and
easily. And, byte-for-byte, cartridge disk mass
storage is more economical than floppy disks.
Even today’s new technologies cannot give you
the reliability, flexibility and back-up capability
that Cameo provides.

Circle 59 on inquiry card.

Installation and start-up is simple. Cameo’s sub-
system is compatible with most operating systems,
eliminating the need for additional complex pro-
gramming. Make Cameo your micro mass storage
connection. Call today for the location of the dealer
nearest you.

*Apple. TRS-80 Model I & II. Heath H89 and most S-100’s

Cameo Electronics, Inc.
1626 Clementine Street
Anaheim, CA 92802

(714) 535-1682

See us at Comdex

European Distributor

Cameo Electronic Vertriebs-Gmbh
Escherstrasse 3. D-8121 Eberfing
West Germany

Tel: 8802-8363 TELEX: 59903

CAMEO

Sculptured Briliance
in Mass Storage



EPSON MX-80

Now in stock!

The MX-80 dot matrix printer.
Unequalled Epson reliability. Has
all the features of the MX-70 plus
more power and extra functions.

C-ITOH STARWRITER: LETTER
QUALITY PRINTING FORUNDER
$2000!/This daisywheel printer
gives high quality at a low price.
25 cps. Parallel and serial inter-
taces available.

NEC SPINWRITER FROM THE
FIRST NAME IN LETTER QUALITY
PRINTERS/Compumart ofters
beautitul print quality with NEC
Spinwriter Terminals. We carry all
models from RO THRU KSR WITH
NUMERIC KEYPAD —5510-5530. All
versions give unsurpassed hard
copy ouipult!

NEW INTEGRALDATA'S 560
PRINTER/All the exciting teatures
ot the 400 series plus 14)/2” paper
capacity. 132 col. graphics printer
IDS 445. Priced lower than the 440
and equipped with a better print
head. With & w/o graphics.

IDS 460. Features include corre-
spondence quality printing. high
resolution graphics.

Spinwriter $520

CENTRONICS PRINTERS

3 SERIAL MODEL 737

The closest thing to leiter quality
print for under $1000.
List 51045

737-1 Parallel Intertace
List 5995
PLUS EXCITING REBATE OFFER
ON CENTRONICS PRINTERS.

OMNI 810 PRINTER FROM TEXAS
INSTRUMENTS CALLUS
The 820 RO PACKAGE includes
machine mounted paper tray and
cable. A compressed print option
and device forms control are
standard teatures.

THE 820 KSR PACKAGE includes
fully ASCII Keyboard plus ali of the
teatures of the RO.

SPECIAL $795.

SALE PRICE $695.

CLEARANCE ZENITH COLOR
VIDEO MONITOR $34

SUPER SELLING TERMINALS FROM
LEAR SIGLER/We have the follow-
ing Lear Siegler terminals in stock
at prices too low to print! Call for
quotes.

ADM-3A/Industry's tavorite dumb
terminal for some very smart
reasons/

ADM-3A + NEW from Lear Siegler.
CALL

IT IS HERE! It is the new Intermedi-
ate Terminal from Lear Siegler.

SANYO MONITORS AT LOW COM-
PUMART PRICES/Sanyo’s new line
of CRT data display monitors are
designed for the display of alpha-
numeric or graphic data.

9" SANYO B/W
12" SANYO B/W
12" SANYO W/

GREEN SCREEN

13" SANYO COLOR

$169.

Sanyo 13" Color Monitor

NEC COLOR MONITOR/RECEIVER
HIGH RESOLUTION/

Composite video using BNC con-
nectors. 8-Pin connector for VCR/
VTR video loop In/Out and
television reception

Visit our giant

ANN ARBOR STORE

1250 North Main Street
Ann Arbor. Michigan

FREE CATALOGS
MICRO  DEC PDP/

The original LSI'“ Systemns
and most com- configured and
plete catalog integrated with
of micro-com- other manutac-
puters. acces- turers compat-
sories and ibles. The first,
peripherals. best DEC based
systems catalog.

Send for them!

C
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HP-41C CALCULATORS

MEMORY MODULES for storing
programs of up to 2000 lines of
program memory.

“EXTRA SMART" CARD READER.
Records programs and data back
onto blank magcards.

THE PRINTER. Upper and lower
case. High resolution plotting. Port-
able thermal operation.
APPLICATION MODULES

NEW SUPER 41-CV SYSTEMS with
Quad RAMS built-in. Maximum
memory on-board leaves slots
open for Application Pacs and
peripherals.

+ CARD READER

+ CARD READER + PRINTER
QUAD RAMS equivalent to four
Memory Modules all packed
into one.

MATROX PRODUCTS/Compumart
stocks the complete line.

I 11/C

CALL FOR PRICES AND DELIVERY

NOVATION CAT ACOUSTIC
MODEM Answer Originate.

NEW! D-CAT Direct Connect
Modem from Novation.

.

Giltronix Switch

NEW! GILTRONIX RS 232 SWITCH/
The ultimate in flexibility. You can
connect three peripheraisio one
computer or three computers to
one peripheral. Switches the eight
most important RS 232signals.

DYSAN DISKETTES/Single side.
single density. Hard or Soft Sgcs:lor
$5. ea

MEMOREX 3401'5/5I/4”di5ks $3.25.
/with hub ring for Apple $3.5

o,
MEMORY INTEGRATED CIRCUITS/
Call tor quantity discounts when
ordering over 50 units.
MOTOROLA 4116 (200 Nano-
second Plastic) $4.50

qb

o &
‘\Q‘:“\V}
O

RM EXPANSION ACCESSORIES
FOR AIM—
CALL SPECS AND PRICES

APPLEIIIS IN STOCK/Apple III
Intormation Analyst Package —
128K Appile IIL. Black and While
Monitor 12", and information ana-
lyst software.

TOP SOFTWARE PACKAGES FROM
COMPUMART

VISICALC/FOR APPLE/FOR HP/
FOR COMMODORE/FOR ATARI

SOFTWARE FROM APPLE/Apple
Plot (the pertect graphic comple-
ment for Visicalc/Dow Jones News
& Quotes/Apple Fortrom/Apple
Writer/Pascal Language Sysiem/
Controller Business System

PERSONAL SOFTWARE/ Visidex/
VisiTrend/ VisiPlot/VisiTerm
MUSE/Super Text

Apple Software
MOUNTAIN COMPUTER/

Expansion accessories tor Apple/
Super Talker/The Music System/
ROM plus board with Keyboard
tilter/ROM Writer/Clock Calen-
dar/AtoD and Dto A Converter/
Clock for Apple/CPS Multitunction
Board

VIDEX/Video Term (80 col. x 24
line. 7x9 Matrix plug in compati-
ble board for Apple 1) w/wo
graphics EPROM/SSM Serial &
Parallel. Apple Interface/ABT's
Numeric Key Plan/Caiifornia
Microcomputer Keyboard

A.n!\

Wt
VIC 20 PERSONAL COMPUTER
FROM COMMODORE

SEE US AT THE NORTHEAST COMPUTER SHOW, OCTOBER 15-18, 1981, BOOTH #608

IMPORTANT ORDERING INFORMATION

CALL 800 343.5504, in Massachusetis: (617) 491:2700. phones open
from 830 am 1o 700 pm MonF OO am 10 400 p.m Sat

PO's; Accepted trom Dun & Bradstreet rated companies—shipment

contingent upon receipts ot sighed purChase order

SALE PRICES. Vahd tor month ol magazine date only—all pnces sub-
ject to change withoul notice. Our Ann Arbor retail store 1s open
100 am 10700 p.m TuesFn. I0.00 am to 500 pm on Saturdays.



$1895

SAVE OVER $200 ON OUR BEST
SELLING APPLE SYSTEM/ System
includes a 48K Apple II. Apple
Disk. DOS 3.3 and Controller and a
Sup R MOD RF Modulator.

List $2209.
EXCLUSIVE FOR THE APPLE:

$4695

CRISP LETTER QUALITY OUTPUT
UNSURPASSED EASE OF
OPERATION

This Compumart/Commodore
system includes a COMMODORE
8032 32K CPU, a 4040 DUAL DISK,
a C-ITOH PRINTER and x/tace and

$3250

This Basic 16k BYTE system
(expandable to 32k) includes:
CRT DISPLAY, THERMAL PRINTER,
MAGNETIC TAPE CARTRIDGE,

6 ROM CAPACITY VIAROM
DRAWER, 410 PORTS. COMMUNI-
CATION —HPIB, RS232

$795

FROM ROCKWELL

Our AIM Starter System for Educa-
tional & Laboratory use includes
4K AIM/BASIC & ROM/ASSEMBLER
& ROM/POWER SUPPLY EG] EN-
CLOSURE/CRAIG TAPE RECORDER.

ACCESSORIES FOR AIM STARTER:
PL 65 High Level Language/Paper
tor the Aim (roll)/Rockwell’s 4 slot
Motherboard/

WE ALSO CARRY RM EXPANSION

Magic Wand. Videx. Z-80 softcard WORD PRO 4 PLUS (all cables in- r
(Requires 48K Apple and disk). cluded). List $5685.
COMPLETE SUB-SYSTEM $925. EDUCAT!( Y 5 YOUR CHOICE OF 4 SOFTWARE
PACS OR TWO OF OUR "BEST
SELLERS" —(VISICALC, GRAPHICS

PRESENTATION, INFORMATION

APPLE ACCESSORIES A COMPLETE SYSTEM: includes

CHOOSE FROM: Silentype Printer a DUAL DISK DRIVE/TRACTOR MANAGEMENT) S ACCESSORIES FOR THE AIM-65.
w/x lace/Light Pen/Easy Writer PRINTER and an 80 COLUMN
(80 col. need a Videx)/Clock for 32K CPU. No interfaces needed. e e —— i
Apple. Cables included. List 53985. HP-83 SYSTEM
FROM MICROSOFT: 16K RAM COMPUMART $3635.  This Basic System from Hewlett-
Board/FORTRAN. ON CC ODO Packard includes HP-83/ROM
FROM COMPUTER STATION: E DRAWER/MASS STORAGE ROM/
Hi-Res Dump for 460 Printer. : 514" SINGLE MASTER FLEXIBLE
. DISK DRIVE/HP-1B INTERFACE

- DULE/2 . A

OUR APPLE INVENTORY IS COM CHOOSE FROM: MO /2 METER HP-1B CABLE

COMPLETE SYSTEM $4249.
e R R T

R A Visicalc/Word Pro 4/Wordcraft 80/

Ozz the Intormation Wizzard/

T e e e W WL
Dow Jones Portfolio Mgmt System/
Assembler Development Package

‘- g

T

‘l‘ Rockwell International

Authorized Dealer
Accept No Less

@oppic computer .;

HEWLETT PACKARD
Authorized Dealer
Accept No Less

800-343-5504

IN MASS CALL 617-491-2700

(D

Authorized Dealer
Accept No Less

[[decommodore
Authorized Dealer
Accept No Less

-~ Systems

Cisicmmad| COMPUMART

y 65 Bent Street, Dept 110
From THE LEADER...

PO Box 568, Cambridge, MA 02139
We just might be the largest independent small systems dealer in the country. Here's why:

COMPUMART has been serving the computer needs of industry since 1971.

We stock. for immediate shipmenlt. only those products from the finest micro-computer
manufacturers.

And any product. except software, can be returned within 10 days for a full retfund —even
if you just change your mind. We also honor all manutacturers’ warranties. Qur expert
technicians will service any product we sell

Call us for more information on products, product configuration and service. Our phones
are open Monday thru Friday. 8:30 a.m. to 7:00 p.m. and Saturday 1100 am t0 400 pm

We have a staff of highly knowledgeable sales people waiting to hear from you. and
to help. Because service is what we're all about.

Circle 76 on inquiry card.



List Pager

Allan Lovett, 20024 N 18th Dr, Phoenix AZ 85027

List Pager, shown in listing 1, is a simple program for
the Apple II or Apple Il Plus computer. The program
prints out listings, one page at a time, with a title on the
first page and a number on each of the following pages. It
will not split statements between pages but will instead
automatically produce line feeds to move to the next
page. You can choose either a full 80-column format or
60 columns with margins on each side. List Pager is writ-
ten in Applesoft BASIC, is set up for a Centronics 730
printer, and requires one floppy-disk drive.

To use List Pager, the program to be listed must first be
captured as a text file. This can be done using a program
such as Capture, which is found on page 76 of the Apple
DOS manual. When List Pager is run, it will ask for the

C Compiler only ¥75

We have re-written Small-C as published by Ron Cain in the
May, 1980 issue of Dr. Dobbs. The Code Works C compiler
(CW/C) includes these additional features:

® Structures and unions

® For, switch/case, do-while

® Multidimensional arrays

® Conditional compilation (#ifdef,etc.)

® Assignment operators, e.g. x += 10;

® Can declare complex types, e.g. int (*{p)[5];

® User supplied 1/0 buffers of any size

® Dynamic storage allocation (alloc and free)

® Command line arguments using argv and argc
@ Improved error handling

CW/C is a proper subset of the ful| C language. We donot have:
float, double, long, unsigned or short data types; static; initial-
izlers; sizeof; typedef; “2:”; casts; bit fields; goto; #undef, #if,
#line.

CW/C generates assembly language source code that is
then assembled using ASM or MAC. CW/C supports inline
assembly language with the #asm ... #endasm preprocessor
commands. Requires 56K 8080 or Z80 CP/M system. Distributed
on single-density 8” disk or Northstar double density CP/M 5"
disk. Includes an excellent User Manual, the executable CW/C
compiler, runtime library, and several useful example programs
written in C.

CW/C is §75, including shipping in the US and Canada.

e ———
THECODE CA residents add 6% tax. Visa and MasterCard welcome,
e ———.

CP/M is a registered trademark of Digital Research.

Box 550, Goleta, CA 93116 805-683-1585
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title of the program, the name of the text file, and if an
offset (60-column format) for hole punching is desired.
After this information is entered, it will print the listing.

This program greatly improves the readability of a
listing over that of continuously printed listings, which
always seem to have an important line written on the per-
forations between pages.®

Listing 1: The List Pager program printed in a 60-column for-
mat with 10-column margins. The. List Pager can also list pro-
grams in full 80-column format. List Pager places a title on the
first page of a listing and numbers on subsequent pages. The
program is written in Applesoft floating-point BASIC for the
Apple Il or Il Plus computer with one disk drive and a Cen-
tronics 730 printer.

100 D$ = CHRS$ (4):T¢ =
110 RO = O:tM = 1

120 HOME ! HTAE (15): FRINT °*LIST FAGER®:! FRINT ! FRINT

130 INFUT °*TITLE IS ? *3iTITLE$! FRINT ¢ PRINT

140 FG = 2

150 INPUT °TEXT FILE IS ? °*iTF$: FRINT

160 LW = 80

170 FRINT "OFFSET FOR HOLE PUNCH ? (Y/N) "it GET ANs: FRINT
T$ i ANS

180 IF AN$ = *Y*® THEN LW = 40:LM = 10

190 HOME : FRINT D&:"FR#1"

CHR$ (1): ONERR GOTO 390

200 PRINT CHR$ (9)5"80N"
210 0S = ((80 - LEN (TITLES$)) / 2): HTAE (0S): FRINT TITLES$
¢ FRINT CHR$ ¢10): FRINT CHRs ¢10)

220 FRINT D$;"OFEN "iTFs
230 PRINT D$;"READ "iTFs$
240 FL = 4

250 FPRINT CHR$ (9);°“8BON°
260 LN% = "";L1s = "°°

270 GET As$: IF LEN (LN$) < 240 THEN LN$ = LN$ + As$: GOTO 2
80

275 IF LEN (LN$) = 240 THEN L1¢$ = L1% + A$

280 TIF LN$ = CHR$ (13) THEN GOTO 240

290 IF A$ = CHR$ (13) THEN GOTO 310

30060 GOTO 270

310 FRINT Ts$i:LE = 1

320 LH = LEN (LN$) + LEN (L1$)I!LE = 1! FOR I = 1 TO 10: IF
LH ™ (LW x I) THEN LE = X + 1! NEXT I

330 FOR I = 1 TO LE: IF X x LW < 241 THEN L$(T) =
$r((I - 1) x LW + 1),LKW)

335 IF I x LW > 240 THEN L$(I) =
+ 1) ~- 240),LW)

MID® (LN

MID$ (L1$s(U(I - 1) x LW

339 NEXT I
340 FL = FL + LE
350 IF FL > 60 THEN FL = FL - LE: FOR I = 1 TO 46 - FL: FRI

NT CHR$ (10): NEXT RO = 1: GOTO 380

3460 FOR I = 1 TO LE: HTAB (LM)! FRINT L$(XI): NEXT

370 GOTOD 2590

380 FPRINT CHR$ (10): FRINT TAE( 60);°FAGE °*iFG:FG = FG +
1! FPRINT CHR$ (10): FRINT CHR$ (10):FL = 4: IF RD = 1 THEN
LE = LE: FOR I = 1 TO LE: HTAE (LM): FRINT L$(X): NEXT :iFL
= FL + LE: GOTO 250

390 FRINT Ts$

400 FRINT Dsi°CLOSE"

410 FOR I = 1 TO 67 - FL: FRINT
420 FPRINT D$i°*FR#0*: HOME ¢ END

CHR$ (10): NEXT
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Special 32K 800 System
800 w/32K. recorder. star

raiders. joysticks $930
Above w/48K $990
800 (16K). S$744
400 ... Call
810 Disk Drive $440
825 Printer. .. S$575
850 Interface $120
410 Recorder s$70
830 Modem $140
16K Memory s$75
32K Memory s$150
Lobo
Apple 1st Drive ... $490
Apple 2nd Drive. . . S410
Novation
CAT . . $155
D-CAT $155
Apple Cat II $349
Auto Cat. . .. $235
C. itoh
25CPS - Serial. . .. .. .. $1380
25CPS - Parallel $1325
40CPS - Serial. .. .. ..$1825
45CPS - Parallel. . s$1710
Datasouth
DS 180 $1275
Diablo
630 RO
w/Tractors $2295
630 RO
wo/Tractors $2100
1640 RO
w/Tractors. . . . $2485
1640 KSR
w/Tractors. $2740
1650 RO
w/Tractors. ... ... $2985
1650 KSR
w/Tractors $2885
Epscn
MX-80 . Call
MX-80 F/T Call
MX-100. .. .........Call
Fric. Feed Opt.
for MX-80 .8$50
NEC
PC.8023A Call
5510 RO
w/Tractors. $2662
5520 KSR
w/Tractors. $2995
Okidata
Microline 80. $375
Microline 82-A. . ..... S$535
Microline 83-A . . $790
Microline 84 sS1115
Qantex
Serial .......$1150
Parallel. . ..... ......$1125
Texas instruments
810 Basic. .. .. $1250
810 Loaded. . . $1450

Novation|

N\

ATARI

SOROC

TECHMOLOGY, INC.

NI
data systems

NorthStar?
W TeleVideo

y

SIVI Texas INSTRUMENTS

EPSON

EPSON AMERICA . INC.

OKIDATA

Adds
Viewpoint ..Call
Soroc
1Q 120 ... Call
1Q 130 ... Gall
1Q 135 ... Call
1Q 140 ..Call
Televideo
910C $589
912C $694
920 C s$744
950 C $935
Zenith
Z-19 $769
Scotch
5% 0. 10. 16 Sector
(Qty 100) $250
87 0. 32 Sector
(Qty 100) $260

Prices & avallabihty subject to change without notice

COMPUTE

Altos

ACS 8000-15

ACS 8000-2 w/CPM
Northstar

Horizon Il 64K DD

Horizon |1 64K QD
Zenith

Z-89 48Kw/CPM

Panasonic
‘B&W.
Sanyo
9" B&W. .
12" Green

64K Dynamic Memory
16K Static Memory
Fioppy Disk Cont
Serial AsynchBoard.

Personal checks will delay shippi

Call
Call

$2875
$3150

..$2200

$150

$150
$240

- S$S00
..$285
$285

. $110

ng two weeks

2222 E. Indian School Rd. ¢ Phoenix, Arizona 85016
Order Line: 1-800-528-1054

WAREHOUSE otner intormation: 602-954-6109

Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST

Prices refiect 3% cash discount. Product shipped in factory cartons with
manufacturers warranty. Add 2%. a minimum of $5. for shipping and handling.



16 K RAM KITS

NEC 4116 200 ns

DISKETTES

MD 525-01.10.16
MO 550-01.10.16
MD 577-01.10.16
MD 557-01.10.16
FO 32 OR 34 -9000
FD 32 OR 34 -8000
FD 34-4001

DISKETTE STORAGE

5% " PLASTIC LIBRARY CASE

8" PLASTIC LIBRARY CASE

PLASTIC STORAGE BINDER WITH INSERTS
PROTECTOR 5% "

PROTECTOR 8"

INTEGRATED
COMPUTER SYSTEMS

THACA INTERSYSTEM
AR

ZENITH 789

CALIF COMPUTER SYSTEMS
MORROW DESIGNS

124 BYTE October 1981

17.95

26.50
44.50
34.80
45.60
36.00
45.60
48.60

2.50
3.50
9.95
24.95
29.95

CALL
CALL
CALL
CALL

PRINTERS

ANADEX OP 9500

ANADEX DP 9501

CENTRONICS 739

C-1TOH 25 CPS PARALLEL

C-ITOH 25 CPS SERIAL

C-ITOH 45 CPS PARALLEL

C-ITOH 40 CPS SERIAL

C-1TOH TRACTOR OPTION

EPSON MX-80

EPSON MX-80 F/T

EPSON MX-100 GRAPHIC

EPSON GRAPHICS ROM

IDS-445G PAPER TIGER

IDS-460G PAPER TIGER

1DS-560G PAPER TIGER
INFOSCRIBE 500 9X9. 150 CPS
MALIBU 200 DUAL MODE

NEC SPINWRITER 3510 SERIAL RO
NEC SPINWRITER 3530 PARALLEL RO
NEC SPINWRITER 7710 SERIAL RO
NEC SPINWRITER 7730 PARALLEL RO

NEC SPINWRITER 7700 D SELLUM OPTION

NEC SPINWRITER 3500 SELLUM OPTION
OKIDATA MICROLINE 80

OKIDATA MICROLINE 82A

OKIDATA MICROLINE 83A

OKIDATA MICROLINE 84

1295.00
1295.00
765.00
1440.00
1495.00
1770.00
1870.00
195.00
$CALL
SCALL
$caLL
90.00
779.00
945.00
1195.00
1495.00
2995.00
2099.00
2099.00
2595.00
2595.00
2795.00
2295.00
399.00
599.00
899.00
1199.00

MODEMS

NOVATION CAT ACOUSTIC MODEM

NOVATION D-CAT DIRECT CONNECT MODEM

NOVATION AUTO-CAT AUTO

ANSWER MODEM

NOVATION APPLE-CAT

UDS 103 LP DIRECT CONNECT MODEM
UDS 103 JLP OIRECT CONNECT/AUTO
ANSWER

D.C. HAYES MICROMDOEM Il (Apple)
D.C. HAYES 100 MDDEM (S-100)

D.C. HAYES STACK Smart Modem (RS 232)

LEXICON LX-11 MODEM

APPLE HARDWARE

VERSA WRITER DIGITIZER

ABT APPLE KEYPAD

MICROSOFT 2-80 SOFTCARD
MICROSOFT RAMCARD

ANDROMEDA 16K CARD

VIDEX 80 X 24 VIDEO CARD

VIDEX KEYBOARD ENHANCER

M & R SUPERTERM 80 X 24 VIDEO BOARD
NEC 12" GREEN MONITOR

SANYO 12" MONITOR (B & W)

SANYO 12” MONITOR (Green)

SANYO 13” COLOR MONITOR

TEECO 12" HIGH RES GREEN MONITOR
SSM AIO BOARD (INTERFACE) A&T
SSM AI0 BOARD {INTERFACE) KIT
SSM IEEE 488 INTERFACE

her-inlaw
In the business.

145.00
155.00

219.00
349.00
175.00

209.00
299.00
325.00
249.00
115.00

219.00
119.00
299.00
170.00
170.00
299.00

99.00
315.00
235.00
249.00
279.00
469.00
169.00
165.00
135.00
369.00

Circle 14 on inquiry card.



MOUNTAIN HARDWARE

CPS MULTIFUNCTION BOARD 209 00
SUPERTALKER SD200 259 00
ROMPLUS WITH KEYBOARD FILTER 179 00
ROMPLUS W/0 KEYBOARD FILTER 130 00
KEYBOARD FILTER ROM 49 00
COPYROM 49 00
MUSIC SYSTEM 459.00
ROMWRITER 149.00
APPLE CLOCK 252 00
A/D + D/A 299 00
EXPANSION CHASSIS 575 00
VISTA COMPUTER CO.

APPLE 40 Track Drive A40 (163 K Bytes) 389.00
APPLE 80 Track Orive A80 (326 K Bytes) 549 00
APPLE 160 Track Drive A160 (652 K Bytes) 799 00
APPLE 80 Column Card 329 00
APPLE 8 Inch Disk Dnive Controller 549 00

CALIF. COMPUTER SYSTEMS
S-100 BOARDS

2200A MAINFRAME 349 00
2032A 32K STATIC RAM 599 00
2065C 64K DYNAMIC RAM 499 00
2422 FLOPPY DISK CONTROLLER & CP/M 339 00
2710 FOUR SERIAL 1/0 249 00
2718 2 SERIAL /2 PARALLEL 1/0 269.00
2720 FOUR PARALLEL I/0 199.00
2810 Z-80 CPU 249 00
APPLE BOARDS

7710A/D ASYNCHRONOUS SERIAL

INTERFACE 139 00
7712A SYNCHRONOUS SERIAL INTERFACE 149 00
7424A CALENDAR/CLOCK 99 00
7728A CENTRONICS PRINTER INTERFACE 99 00
APPLE SOFTWARE

MAGIC WINDOW WOROPROCESSOR 89 00
MAGIC WAND 275.00
WORDSTAR—APPLE 259 00
MAILMERGE—APPLE |REQUIRES WORDSTAR) 90 00
SPELLSTAR—APPLE (REQUIRES WORDSTAR}) 169.00
DATASTAR 199.00
EXPEDITER | APPLESOFT COMPILER 83 00
PFS- PERSONAL FILING SYSTEM 79.00
PFS REPORT GENERATOR 79 00
ASCIl EXPRESS TERMINAL PROGRAM 59 95
Z—TERM COMMUNICATIONS SOFTWARE 89 95
MICROSOFT FORTRAN 165 00
MICROSOFT COBOL 550.00
DB MASTER 2.4 179 00
VISICALC 3.3 169.00
VISIPLOT 149 00
VISIDEX 169 00
CCA DATA BASE MANAGER 99 00
A-STAT COMPREHENSIVE STATISTICS PKG 119 00

APPLE GAME SOFTWARE

SPACE EGGS 24.95
POOL 1.5 29.95
RASTER BLASTER 24.95
GORGON 3295
APPLE PANIC 24 95

Circle 14 on inquiry card.

CP/M SOFTWARE

MICROSOFT BASIC-80 299.00
MICROSOFT BASIC COMPILER 319.00
MICROSOFT FORTRAN-80 399.00
PEACHTREE SYSTEMS CALL
VIAGIC WAND (REQU!RES CP/M) 27500
‘WORDSTAR (REQUIRES CP/M) 325.00
MAILMERGE (REQUIRES WORDSTAR) 110.00
SPELLSTAR (REQUIRES WORDSTAR) 199.00
DATASTAR 249.00
SPELLGUARD 239.00
CP/M PICKLES & TROUT FOR TRS-80 II 175.00

MORROW DESIGNS

FLOPPY DISK SYSTEMS
Controller, P S . Cables. Microsoft Basic. CP/M, AT

DISCUS | (Single Drive—250 K) 799.00
DISCUS 1 (Dual Drive—500 K) 1429.00
DISCUS 2D (Single Orive—500 K) 869.00
DISCUS 2D (Dual Drive— 1 MEG) 1499.00
DISCUS 2 + 2 (Single Drive—1 MEG) 1099.00
DISCUS 2 + 2 (Oual Drive—2 MEG) 1999.00
HARD DISK SYSTEMS

Controller P S . Microsoft Basic. CP/M. A&T

DISCUS M 10 {10 Megabytes) 2949.00
DISCUS M20 (20 Megabytes) 3829.00
DISCUS M26 (26 Megabytes) 3949 00

DECISION 1 COMPUTER
Z-80A. CP/M. NIX (UNIX Identical). 32 to 1 MEG of

memory

Floppy and/or Hard Disk CALL
SD SYSTEMS

S-100 BOARDS

VERSAFLOPPY il AT 389.00
VERSAFLOPPY 1 KIT 329.00
SBC 200 (2-80 CPU) A&T 369.00
SBC 200 (2-80 CPU) KIT 299.00
2-80 STARTER KIT 289.00
EXPANDORAM 11 KIT | OK) 220.00

TRS-80 MOD | HARDWARE

PERCOM DATA SEPARATOR 27.00
PERCOM DOUBLER It 159.00
DOUBLE ZAP 11/80 4595
TANDON 80 TRACK DISK DRIVE 429.00
TANDON 40 TRACK DISK DRIVE 299.00
LNW DOUBLER WITH DOSPLUS 3.30 169 00
TRS-80 SOFTWARE

NEWDOS /80 2.0 MOD | 139 00
LAZY WRITER MOD | 125 00
PROSOFT NEWSCRIPT MOD 1.1l 99 00
SPECIAL DELIVERY MOD I.11l 119.00
X-TRA SPECIAL DELIVERY MOD 111l 199.00
TRACKCESS MOD | 24 95
OMNITERM SMART TERMINAL MOGO I.111 89 95
MICROSOFT BASIC COMPILER FOR MOD | 165 00
CORVUS

FOR S-100, APPLE OR TRS-80

MOD L,

Controller. Case/P.S.. Operating System. A&T

5 Megabytes 3095 00
10 Megabytes 4495 00
20 Megabytes 5395 00
MIRROR BACK-UP 700 00
SUPPLIES

AVERY TABULABLES

1,000 3% X '3, 8.49
3.000 3% X " 14.95
5.000 3% X "% 19.95

UARCO PAPER (Prices F.O.B. S.P.)

9% X 11 18 1b white
147 X 1118 1b white

29.00
39.00

We stoCk a complete line of computer covers, printer rib
bons. print wheels & NEC thimbles—CALL US FOR YOUR
NEEDS

We built a reputation on our prices and your satisfaction.

We guarantee everylhing we seli for 30 days 1f anything 1s
wrong Just return the item and we Il make it right And of
course we !l pay the Shipp ng charges

We accept Visa and Mas'er Card on alt orders COD orcers
arcepted up to $300 00 We also accept schonl purchase
orders

Please add $2 00 for Slandard UPS shipping and hanaling
on orders under 50 pounds delivered n Ihe continental U S
Call us lor shipping charges on tlems Ihal wesgh more than 50
pounds Foreign FPO and APQ orders please add 15% for
shipping Calformia residents add 6% sales lax

The prices quoted are only vahd for Stock on hand and all
prices are subject to change withoul notice

(213) 883-8594

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
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Software Protection
in the United Kingdom

The first conference on software
protection in the United Kingdom
started with a joke and ended with a
joke. In between, there was little to
laugh about. In opening the con-
ference, Alistair Kelman, a leading
software copyright lawyer, told an
old music-hall joke about an
Englishman who asked an Irishman
how to get to County Derry. The
Irishman replied, “If [ wanted to get
to County Derry, I wouldn't start
from here.” In other words, Kelman
suggested, if we had a choice in the
matter of software protection, we
would not set out from the point at
which we find ourselves: ensnared by
a tangled and thorny copyright law
whose concepts spring from the days
when the computer was little more
than a fancy abacus in the mind of
Charles Babbage.

The conference’s closing joke came
from retired software dealer and in-
dustry pundit Julian Allason, who
proposed a ‘final solution” to the
piracy problem: give the pirates free
rein! Allason told how the American
software house OEM is offering a
“nonexclusive” licensing deal. For
$460, OEM sells a complete line of
programs, which the purchaser can
dispose of as he wishes—for his own
use, for copying, or for modification
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Martin Hayman
Science Writers
80 Paxton Rd
London W4 2QX England

and resale. According to Allason,
OEM intends its programs as “blue-
prints” that the purchaser can modify
to meet his needs. But even so, an un-
named mail-order firm has already
pirated OEM'’s products, offering the
complete OEM line for a mere $260.
Held in March at the Waldorf
Hotel in London, the Computer Soft-
ware Protection Conference was sub-
titled “How to Beat the Pirates.” The
conference offered many suggestions
on how to deal with the worldwide
problem now reaching epidemic pro-
portions in the UK. But the general
conclusion was that the pirates can be
beaten only by spending lots of time
and money and retaining a knowl-
edgeable lawyer from the outset.

The Backup Problem

Software theft has only recently
become a problem in the UK. Hard-
ware releases usually reach the UK
about a year after introduction in the
United States. In the one-year inter-
val, Americans do a great deal of
software development for the new
machine. Because a question always
exists about how and by whom the
American software will be brought to
the UK, the situation seems to offer
great possibilities for software

thieves.

Perhaps we should be surprised
that VisiCalc, the world’s best-selling
program, was not copied here until
late in 1980. VisiCalc retails in the UK
at £125 ($290) and is distributed by
Applied Computer Techniques
(ACT) of Birmingham, the same firm
that sells the Commodore PET,
Britain’s best-selling microcomputer.
In December 1980, ACT discovered
that a mail-order firm run by David
Bolton was marketing what it called a
“backup disk” for VisiCalc. The
“backup disk” didn't contain a copy
of VisiCalc but was preformatted in a
way that enabled the user to defeat
VisiCalc’s protection routines and
make a backup copy of the original
disk from ACT. Bolton's backup
disks sold like hotcakes, partly
because ACT itself still will not give a
registered user of VisiCalc a backup
copy.

ACT promptly retained Alistair
Kelman to apply to the High Court
for an injunction to stop Bolton from
selling the “backup disk,” which ACT
claimed was effectively a copy or an
invitation to copy, and hence a
breach of copyright relating to “ar-
tistic or literary works.” After re-
quiring ACT to get US suppliers Per-
sonal Software and Software Arts as
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We're Offering You Our

Company Secret.

It's a brand new American-designed
program generator that can eliminate the
need to spend thousands of dollars on
specialty programs.

And, It's Available Today.

It's the microcomputer program that
Time Management Software is using to
write its own professional software
packages. And now, you can use it to write
all the programs you'll ever need. We
call it GENESIS. You'll call it incredible,
because we have yet to find a program
on the market that GENESIS can'tcreate.

GENESIS is the next generation.
Designed by a team of doctoral-level
programmers, GENESIS runs on all
CP/M* 2 XX systems, using compiled
PL/1-80*.

The code generated by GENESIS is
fast and efficient, and this new product's
capacity to code difficult algorithms is
virtually unlimited.

The speed of code generation itself

Simply Stated, Genesis Is The
Best Microcomputer Program
Generator In The World.

Period.

Genesis comes with on-line docu-
mentation, as well as a complete concise
printed manual, written by a professional
manual writer.

Due to its sophistication, we
recommend this program for use with
any disk system with 48k or more, using
CP/M* 2. XX. The code whichis generated
is CBASIC*.

{Note: Even though GENESIS runs in
compiled PL/1-80* it is not necessary to
Have PL/1-80* in order to run the program.)

The program comes on standard 5%-or
8-inch disk, with storage sleeve. The
program that will allow maximum use of
your hardware. .. an introductory price
of $500. .

GENESIS is available now directly
from Time Management Software, and is

not sold through any other outlet. Time
Management Software will send free
updates of new material and products to
GENESIS owners as they develop, to make
sure you've got everything you need.

Order the most advanced program
generator system on the market today,
by calling one of the toll-free numbers
or by returning the order blank below.

Call now toll-free to order. (Ask for
operator 603.)

1-800-824-7888 (Nationwide,

except California, Alaska and Hawaii)

1-800-852-7777 (In California)
1-800-824-7919 {In Alaska and

Hawaii)

10A1

is literally awesome. Preliminary tests YES « « « | need GENESIS to develop the ultimate program and to take 1
have indicated an ability to generate fullest advantage of my hardware. 1
efficient code at a rate well in excess of E ]
four lines per Sﬁcorf\d. %Iearly. GENESIS ] NAM 1
[or:} ite months of code in a matter
of rr\nmlljtes ofe! : ADDRESS :
With You As Architect, Genesis (| Y AT S e e R e ZIP I
‘ Is The Ultimate Master Builder. g ! have enclosed $500 to avoid delays, shipping and handling charges. "
Word processing, accounting § OCheck O MoneyOrder [ C.O.D.(lf delivery address is different than "
procedures, statistical analysis, time above, please specify.)
managemfent situdies. . .GEII\éESIS g:ba}n : 1
jusiltia QEyAUMENES Jou CaUD DopEldly Please specify one; 0 5%-inch disk 3 8-inch disk 1
‘ need. Naturally, complete program . Price includes tax, handling and shipping-(except C.0.D. orders.) ]
changes are quickly and easily made. ’ ‘ - h y
You speak plain American English to I e I e o O e o= =
GENESIS — no code, no difficult intro- ° "l‘l ]\1 E
ductory Ianguggethoer%ehrlnEoSriée. Th% onldy o -
time you spend wi is in decid- L ; g 123 E. Broadway
| ing the specifications of your program. \Y| /\ N/A\(l [ ‘M F N PO. Box 727
| SOFTWA RE"  cushing. Ouahoma 74022

*Registered Trademarks of Digital Research Inc.
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How To Start Your Own

Successful
Computer

Business

Projections for the computer industry indi-
cate astronomical growth during the
coming years. Sales of microprocessors
alone are expected to exceed a stagger-
ing 2 billion dollars by 1983! This compre-
hensive manual will show you how to use
your expertise to cash in on the exploding
computer marketplace.

This manual covers virtually every aspect
of starting or buying a computer business.
It contains over 300 pages that are filled
with valuable information and facts to put
you on your path to success. A path that
you tailor to your personal goals. preferen-
ces. background. strengths, and resour-
ces. With this manual you will explore and
evaluate opportunities such as an inde-
pendent software vendor, systems house,
consultant, distributor, relail store, and
more

‘How to Start Your Own Successful
Computer Business' will help you get the
best return on your investment. It is com-
prehensive and easy to use. This manual
provides the planning checklists and sam-
ple forms needed to get your business
started successfully. It includes step-by-
step guides for preparing your business
plan, financial plan. and cuslomer con-
tracts. to name a few. You will learn how to
avoid coslly mistakes and save your
precious dollars in such areas as advertis-
ing and software development.

This manual is filled with priceless tips
gained from many years of experience on
how to succeed in the computer market-
place. If you are considering starting a
part-time or full-time computer business,
then you cannot afford to pass up this
valuable resource.

ORDER YOUR COPY NOW

PRICE $75.00
15-DAY REFUND GUARANTEE

R R R R ECEE R R RERE

InfoSource Inc.
6087 Buford Hwy., Suite B106
Norcross, Georgia 30071

Please send me my copy of

“How to Start Your Own
Successful Computer Business''

Enciosedis ___ check ___ moneyorder
for $75.00
Iprefertousemy __ VISA

___  MASTERCHARGE
Card No.
Exp
NAME
ADDRESS
CITY
STATE, ZIP

For taster shipment on credit card orders
call (404) 447-7889

A owmE D e E NN EE e e GEET S e e e Em .
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co-applicants in the injunction, the
court found no reason to stop Bolton
from selling his “backup disk.”

Instead, the court simply passed a
motion requiring Bolton to record all
sales of the disk until some future day
when the matter would come to trial.
In the event of a trial, the motion
would become the basis of any legal
award for compensation. But even if
Bolton paid up, the cost of recovery
would far outweigh the damages
themselves. The legal process is ex-
tremely slow in the UK, and the
backup disk is still being sold. Fur-
thermore, practice at the UK Bar for-
bids a lawyer from taking a case on a
speculative basis. Counsel’s fee for
pleading is payable whether or not
damages are recoverd. This makes
“test cases” such as this one a rather
Quixotic exercise.

Oblique Threat

In the Bolton case, an apparent at-
tempt to persuade Bolton to desist
may have undermined the position of
the plaintiffs. On the morning of his
appearance in court, Bolton received
by mail a trade-newspaper clipping
describing the scmewhat similar case
of Vincent Cohen. London police ar-
rested Cohen in connection with the
alleged theft and dishonest handling
of source code belonging to the
American firm Graham-Dorian Soft-
ware. Detectives interviewed Cohen
and were thought to be considering a
charge of conspiracy. (By a quirk of
English law, one need not actually
conspire to do anything illegal in
order to be charged with conspir-
acy.)

The Cohen case has now been set-
tled out of court, but the case was
very much alive when someone sent
Bolton the clipping with the word
“arrested” underlined. Clearly the
sender of the clipping knew the date
of Bolton's hearing, and that suggests
the sender was an interested party. As
Alistair Kelman pointed out, if a
judge learned that a plaintiff had in-
dulged in this sort of oblique threat,
the plaintiff’s case could only suffer.

Cohen, incidentally, appeared at
the piracy conference looking
unabashed.

To Be a Pirate

Against this background, Julian
Allason’s opening remarks are under-
standable. “If I were to start again in
the software business,” he said, ”I
would be a pirate. It's the quickest
way to make money with the least
risk that there is in Britain today. |
would buy a wide range of programs,
copy them and resell them by mail-
order. Then if things went well,
which they would, I would get bold
and make the programs available to
dealers. If the programs were so well
known as to be obviously recognized,
then I would describe them as
‘backup copies.” ”

Although Allason said additional
precautions would probably be un-
necessary, the aspiring pirate could
put aside any fears by following
American practice: change a few pro-
gram lines, renumber the program,
remove the serial numbers, advertise
under a bland trade name, or buy a
“cut-out” license from a company
that has either gone out of business or
bought its license from another
dubious and short-lived company.
The result is a “deck of cards” in
which each company must be sued in
turn. This wrinkle is a recent migrant
to the UK, first making its appearance
in the case of a backwoods outfit
called Kansas City Systems.

Level IV, Anyone?

Despite its name, Kansas City
Systems is literally a backwoods
operation. Its premises are a shack in
a forest near Chesterfield, in the
north of England. One of the British
distributors of Level IIl BASIC and an
associated monitor, the Eastbourne
software house A J Harding (Moli-
merx), took Kansas City Systems to
court for pirating Level III and resell-
ing it as Level IV. Kansas City
Systems’ chief, Tom Crossley, argued
that he had bought the software from
one Sorrell B Chapman, whom he
met at a microcomputer show in Bri-
tain in 1979. According to Crossley,
Chapman claimed to be legitimately
selling the software on behalf of the
now defunct GRT Corporation.

Clearly there is no way for an
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Take a look at our EPROM blaster
- for your Apple or TRS-80.

Apparat announces the most
versatile EPROM burner avallable
today for your TRS-80 model | and
11l or Apple computer . . . the
Apparat PROM Blasting system
{A.P.B.). Most EPROM burners will
program only one type of EPROM.
The A.P.B. system wlll program all
commonly used 24 pin EPROMSs by
using special personality modules
that adapt the unit to the EPROM.
The following EPROMs are
programmable: 2704, 2708, 2716,
{3-volt) & (5-volt), 2732, 2508, 2516
and 2532.

The versatility and power of the
A.P.B. system means you're getting a
PROM burning package with
extensive capabllities. The pricé,
$149.00, Insures you're getting the
maost.cost-effective PROM burner on
the market today.

With a unique combination of
persanality modules and

sophisticated software, A.P.B.
will perform many operations
impossible with conventional
PROM burners. Here's a brief
list of some of A.P.B.'s capabilities:
* Verlfy ROM Is erased
Read ROM
Copy ROM
Copy between differerit ROM types:
Program, ROM
Partial programming arid coples
verify programming
Read or save ROM dala on disk.or
cassette (Apple only)
* Program direclly from computer
nifemory
+ Examine and/or modlfy working
memory
* Preset working memory
The A.P.B. system Is the;most
flexible PROM burner avalidble. The
A.P.B. system package consists of an
interface card.that plugs directly into
an<€Xpansjon slol®, a complete set

LN IR

of pefsonality modules, software on
disk and a detailed instruction
manual. The software will run under
NEWDOS/80, or TRSDOS™ for the
TRS-80, and APPLE DOS™ or APEX
for the Apple.

If you're looklng for a powerfil,
versatile and cost efficient EPROM
burner, cali APPARAT today. Dealer
Inquiries welcome.

(303) 741-1778

“TRS-80 version requires the TRS-80 bus
extender (Cat. # 1-025) or a separale
user provided power supply and cable.

TRS-80..and Apple are trademaths of TandyCorp.
and Appie Computer,

AN Apparat,inc.

4401 S0, Tamfardt Patkwayr Dehvet €O:80237  (303] 7414728,

“ON GOING SUPPORT FOR MICROCOMPUTERS”
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Professional Quality

80 Column Dot Matrix Printers
for Business or Personal Computers

C. ITOH Model 8510 offers 8 character sizes, 5 different alphabets {upper and lower case
descenders), character generator and high resolution graphics {144x144 dots per inch). The 9xN
. Matrix {9 pin printhead) produces

. 2 exceptional quality printing combined
with propontional spacing. if desired
Throughput can be more than 150 Ipm
and 100 CPS with logic seeking
bidirectional and quick cancel printing
technique. The printhead is designed
with air cooled fins for a long useful life.
Paper can be cut stock or punched and
can be fed by built in Friction or Tractor.
Cut off is within | inch of the print line
Vertical and horizontal tabbing is automatic. The manual functions included are Select. Line
Feed. Top of Form and Power On, combined with Paper Empty LED indicator

Using industry standard paralle! or serial [RS232-C) or Apple Il Computer interface with Buffer
Memory and the popular protocols including X-ON and X-OFF features for easy match to
your systems

Print Features:
Number of Columns
Print Speed

Print Direction
Throughput Speed

136 col. max.

100 CPS

Single-directional and Bidirectional. Switch Selectable
From 44 t0 152 Ipm

Line Spacing Variable to 1/144"
Print Width 203 mm (8") max
Forms Type: Fan Fold Roil or Cut Sheet
Width 113 mm to 254 mm (4.5 to 10.0%)

Total Thickness
Number of Copies

0.05 to 0.28 mm (0.002" to 0.011")
Original + 3 copies nominal

Form Feed:

Method Tractor or Friction

Form Loading Either rear or top

Power:

115V +10% 60 Hz Operating 180 Watts (max.) Idle 16 watts
Also in stock —

EPSON MX-80
With paraliel or serial [RS232-C)
or Apple Computer interface.

ORDER NOW

Please send me the following printer:

C. ITOH 8510 with [list price $825.00)
O Parallel interface $595.00

EPSON MX-80 with

O Parallel interface $479.00
0O RS232-C interface 695.00 0O RS232-C interface 629.00
0O Apple II Computer interface 66500 O Apple I Computer interface 549.00

California residents. please add 6% sales tax. All unit prices are fo.b. Mr. View, California.

Print

Name ____Signature —i =3

Address 00 Ciy —

State Zip Phone _ m N
Charge to my O Mastercharge 0O VISA 0O Check enclosed.

Acct. No.

Exp. date %
L

2630 California Street
ANTEx Mountain View, California 94040
DATA SYSTEMS (415} 941-7914
Telex via TWX 910-373-8500
eX, InC. "INTERAX PTVY"

ADS

A Division of international
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English court to test the validity of
the American “cut-out” license, but in
this instance the plaintiffs won a
qualified victory. Using an unusual
legal instrument called the Anton
Pillar order, the plaintiffs got hold of
disks, documentation, and corres-
pondence belonging to Kansas City
Systems. The Anton Pillar order em-
powers the plaintiff's legal representa-
tive to act as an officer of the court in
cases of suspected copyright infringe-
ment. The plaintiff's lawyer can re-
quire the defendant, without notice,
to open his premises to a search and
to let the plaintiff's representative
take away any relevant documents. If
the defendant refuses, he is in con-
tempt of court.

The Knock at Night

Will the Anton Pillar order play an
important role in the control of soft-
ware piracy in the UK? Will pirates
fear the knock in the middle of the
night? Alistair Kelman calls the An-
ton Pillar order a ‘judicial
invention,” noting that Parliament
has never debated this unusual provi-
sion for search and seizure. But the
Anton Pillar order has already been
used several hundred times.

Although most commonly applied
in piracy cases involving phonograph
records and music tapes, the order
was first invoked in a case of com-
puter piracy. Its namesake, Anton
Pillar, was a German manufacturer of
an emulator utility for IBM equip-
ment. British distributors of the utili-
ty, however, started making unli-
censed copies and selling them at cut
rates. When Pillar found out, he
sought an injunction to stop the
pirates, and he successfully argued
that the evidence needed to prove in-
fringement could only be seized by a
search that took the offenders by sur-
prise.

Kelman noted that at the top end of
the market, much business can be lost
through organized software piracy.
“There is now a risk from organized
crime—the big sharks who will be a
real menace as the market develops,”
he warned. But so far, little evidence
of organized crime involvement has
surfaced. In typical piracy cases,



- s/word proce SLY mplet
ly tested, “’no surpris _ ditor suitable for
any text processing task, including program
writing and word processing. Its features com-
pare with the highly acclaimed ““EMACS" editor.
Even though Star-Edit is at least as powerful as
any other screen editor, it can be learned easily
and quickly by both programmers and non-
programmers. Star-Edit includes:

e Multiple file editing capabilities. The user may
edit several files simultaneously.

¢ Split screen option for viewing different files or
pieces of the same file.

¢ The user has free and unrestricted access to all
the file at any time, regardless of whether or not
the file will fit in RAM. This means that the user
may edit the first page, then the last page, then
the first, and so on, without rereading. This is ac-
complished through the use of “'virtual memory”
residing on disk file.

e Optional ""no return mode’’ (fill between left and
right margin) allows text to be entered without
the use of carriage returns.

¢ Complete user manual and tutorial.

e Ability to enter ANY typeable character into the
file

*CPIM registered trademark Digital Research

- Tel.: (03)-437-3901

) “most o he

Someone familiar with an ordinary typewriter
should have no trouble learning and using Star-
Edit. The novice need learn only a few com-
mands to make immediate use of the editor; the
experienced user will find that Star-Edit has a
complete set of text manipulation commands
(nearly one hundred).

Requires: 32K CP/M system with
cursor-addressable terminal

$22500 CP/IM formats: 8" soft sectored, 5" Northstar,
5" Micropolis Mod I, Vector MZ, Superbrain
DD/QD, Apple H +

Star-Edit:
Manual only:$ 10.00

All orders and general information:
SUPERSOFT ASSOCIATES

P.O. BOX 1628

CHAMPAIGN, IL 61820
(217)-359-2112

Technical Hot Line: (217)-359-2691
(answered only when technician is
available)

U.K. and Europe:
DIGITAL DEVICES
134 LONDON ROAD
SOUTHBOROUGH KENT
TUNBRIDGE WELLS
TN4 OPL
ENGLAND Telex: 95582
Tel.: Tunbridge Wells {0892) 37977/9
Japan:
ASR CORPORATION INTERNATIONAL
1-2-8, SHIBA-DAIMON

- p TOKYO 105
« - L oy JAPAN
Telex: 242-3296
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POWER

FOR YOUR APPLE

APPLESOFT: 30.3 MIN.
MICROSPEED: 3.9 MIN.

L
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APPLE.
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- SIX TO SIXTY
FASTEST: $%iS Sastin
THAN APPLESOFT
BOL MORE POWER
POWERFUL: Y988 £odE

PASCAL OR FORTRAN

EXPANDABLE: {NuAcE saseo
CREATIVE: S80% vour own
USER-FRIENDLY: EASEST FoR

REQUIRES
48K APPLE Il or I1+ SINGLE DISK

SEE YOUR DEALEROR CONTACT:

— — —— —— —— e

r .

l applied analytics ingorporated
l 8910 Brookridge Dr.,Suite 604, Upper Marlboro, Md. 20870

(301) 627-6650
| I'm Interested: Please Send |
O 160 Page Manual *35.00

| O Detailed Information I
l

|

Name

Address % - ,
Clly e —— =
State

- o

—
S e e e — s — —
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dealers supply a “complimentary”
copy of one disk instead of a discount
on another; or a service engineer “just
happens to have” a word-processor
program that he can get the customer
for a cash discount—say of 90 per-
cent.

Only Amateurs

Home copiers, as distinguished
from professional bootleggers, drew
sharp words from Allason. Claiming
that amateurs account for 99 percent
of illicitly copied programs, Allason
revealed the results of a confidential
survey of PET users in the UK. For
every program bought from a
legitimate source, Allason found, two
and a half copies were made without
permission. The UK trade paper
Computer Weekly confirms Allason’s
figures. Commodore says its software
cassette market has slumped to only
40 percent of what it was a year ago.
Even with many PET users changing
to disk, such a decline in cassette sales
puts an intolerable strain on the
market.

Is copying in the home less per-
nicious than professional bootleg-
ging? From the amateur’s point of
view, illicit copying might seem a
good thing. Certainly the surround-
ings are innocent enough; this sort of
copying takes place mainly among
friends, at schools, and in user
groups.

But amateurs confront software
publishers with a dilemma: if
publishers take no steps to protect
their programs, making a copy
becomes the easiest thing in the
world. On the other hand, if
publishers use protection routines,
making a copy is for many amateurs
the most enjoyable thing in the
world. Unlike semiprofessional users
of software, amateurs have both the
time and the enthusiasm needed to
defeat protective measures. Peter
Laurie, editor of Practical Com-
puting, confirmed Allason’s view by
saying, “Any intelligent teenager will
make it (overcoming copy-protection
measures) his first task of the day.”

The case of Microchess shows how
severely amateur copying can
damage software sales. Before the In-

ternational PET Users’ Group
published a method of copying
Microchess, the game program had
sold more than 100,000 copies. After
publication of the copy method, sales
dried up. By contrast, the semi-
professional program Wordcraft en-
joyed a dramatic increase in sales
when the protection routine known
as the “Dongle” was incorporated.

The Price of Free Copies

The amateur’s own long-term in-
terests are actually damaged by copy-
ing software at home, according to
Allason. As royalties decline, both
authors and publishers become reluc-
tant to publish. Until recently, ACT
published 200 titles; its list has now
dwindled to 20. The company no
longer finds it worthwhile to publish,
document, and support a long list of
marginal sellers. Instead, ACT leaves
programs with a small market to
smaller firms that skimp on documen-
tation and support, or to bootleggers
who provide no support and who
would never consider providing
documentation. Because documenta-
tion is clearly a written work, it is
subject to the provisions of the
Copyright Act.

Allason named some programs
whose publication stands in jeopardy
because of pervasive software piracy.
Among them are a financial modeling
program called Nebula, produced at a
cost of $600,000; Micromodeler,
which was to have sold for $900; and
Dr Michael Brinson’s elegant and
useful AC Circuit Analysis, with-
drawn from the marketplace.

In brief, Allason said amateur
piracy will have five consequences for
the average software buyer. It will
reduce the range of software
available, raise prices, and make
companies reluctant to invest in soft-
ware development. He said piracy
also leads to lack of support and
maintenance, and discourages
development of software by cottage
industries which cannot afford to go
to court to protect their interests.

Allason disagreed with those who
claim the solution to piracy is to
reduce prices paid by consumers. He
cited a survey showing that programs
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are copied whether they're priced at
$7 or $400.

Few Are Innocent

Consultant Jan Litterick ap-
proached software piracy with an
honesty that refreshed some and hor-
rified others. Stepping up to speak on
“Why I Am a Software Thief,” Lit-
terick asked, “Which of you can say,
hand on heart, that you have never
made a copy, or used one
knowingly?” Fewer than five people
raised their hands.

Buoyed by this mass confession,
Litterick assuaged everyone’s guilt by
arguing that bootleg copies are in-
dispensable for software evaluation.
In the hectic and hyped atmosphere
of a store, he said, real evaluation is
impossible. Authors of good software
have nothing to fear from unauthor-
ized copies, according to Litterick. “If
it's a good package,” he claimed,
“then there are compelling reasons
why [ should go on to buy it in the
conventional way.”

Litterick’s speech implied that the
unseen “customer” actually plays a
vital role in the development of soft-
ware. With the help of the amateur
pirate, poor programs are gradually
winnowed out, leaving the kernel—
the 100-percent debugged, easy-to-
run, and magnificently documented
software—selling for a song. If only
authors and publishers would show a
little more gratitude!

A great many amateurs would
probably endorse Litterick’s second
point: a single-disk user must have a
backup copy, especially if he has both
data and program on the one disk.
What's more, Litterick said defiantly,
what can any of the manufacturers do
if the determined thief goes for bit-by-
bit copying?

Countermeasures

The conference raised many ideas
for fighting software piracy. Some
are new and theoretical, but most are
already familiar to Americans.
Allason ran down a list of anti-pirate
weapons that he thinks should be
brandished immediately:

e "Megabuck” lawsuits—the cost-
attrition weapon.
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SuperCalc and the Answer Key.

The SuperCalc Answer Key.
Invented so you can move on
to answering the questions that
really count.

Answers. As a decision maker
that’s what you're after when
you use an ‘‘electronic work-
sheet” to analyze problems in
management, finance, marketing,
sales, and engineering. However,
a lot of time and energy can be
spent just trying to figure out
how your program works.
That’s why we've invented The
SuperCalc' Answer Key.

As a new SuperCalc user you
want answers onh program opet-
ation fast...as your questions

tSuperCaic and The Answer Key are trademarks of Sorcim

Corporation
*CP/M s a trademark of Digital Research

arise. As an experienced user
you want a complete description
of all your options at your
fingertips.

From formatting printed reports
to merging sheets, the SuperCalc
Answer Key gently guides you
every step of the way. And
included with the SuperCalc
Software Package is a compre-
hensive tutorial and reference
guide which introduces you to
the full power of the electronic
spreadsheet.

SuperCalc is available now for
your CP/M* computer. Contact
us today for the name and
address of your local dealer.

SuperCalc

405 Aldo Avenue Santa Clara, CA 95050
(408) 727-7634




o The embarrassment factor. Perhaps
saying “You know that I know" will
be more effective in the UK’s smaller,
more centralized economy than in the
Us.

eInduced dependence, a strategy
used by mainframe manufacturers
who claim that only they can give
customers the documentation and
backup they need.

eLicensing of users, generally con-
sidered the most effective weapon
against piracy.

Laurie believes licensing is the only
effective way to combat pirates.
Although amateurs are too numerous
and energetic to be stopped from

making illicit copies, vendors can
stop real pirates by using existing pro-
visions of law to secure agreements at
the point of sale. If the supplier's
name is visibly coded in at the begin-
ning of a program, and invisibly
coded in elsewhere, there is a legal
basis for enforcing the original license
agreement. The visible trademark
establishes a breach of contract; the
invisible, if the illicit copier expunges
it, establishes a breach of copyright.

When programs are intended for
the mass-market microcomputer,
Laurie sees a contradiction in trying
to discourage copying by making the
programs hard to use. Software is
made to be used; in fact, a license

should permit the licensed user to
make the modifications he needs. Ty-
ing software to a specific machine or

implementing a turnkey system
would be self-defeating.
The Case of ChessBall

Alistair Kelman gave the con-

ference a detailed and analytic look at
the state of the legal theory of soft-
ware protection. In both British and
American law, the most desirable
form of protection for a computer
program is a patent, which confers a
monopoly on the owner. Unfor-
tunately, in the UK the Patent Act of
1977 specifically excludes computer

Computers

may simplify your business,

but it isn’t always simple to choose one.

HAZELTINE
1421 Video Terminal

QANTEX

Series 6000
150 CPS

System 3

Parallel or Serial Interface

As your computer company, Synchro-Sound International will not only offer you a large selection of
computer models at discount prices, we'll offer expert guidance on how to choose one.
We'll help you determine which computer system will best suit your individual business needs.

Whether it's a micro-computer, a printer, a video display terminal, accessories, or even a complete turn-key
operation. We'll design it. Configure it. Guarantee it. We also offer a wide range of easy-to-understand
software.

What's more, we have all the answers after you purchase your computer, too. We'll give you fast
delivery. And we have a staff of computer specialists who'll respond quickly to any service you may require.

Which all adds up to why we've grown to be one of the largest computer companies in the New York
area over the past seven years.

So when you decide you need a computer, decide on Synchro-Sound. Our guidance could be almost
as priceless as your business.

SYNCHRO-SOUND INTERNATIONAL, INC.

Where the computers are cold and calculating. But the people aren’t.

1550 NORTHERN BOULEVARD, MANHASSET, N.Y. 11030 TWX 510-220-0021
For orders or more information, call: (516) 484-1852 Toll-free: 800-645-3820
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Meet HP Series 80:

Hewlett-Packard’s newone-on-one
computing systems for professionals.

HP Series 80 Personal Computers for Professionals: HP-85 ($3250*) and FHP-83 ($2250*) specifications:
16K RAM expands to 32K. 32K ROM expands to 80K : CRT with integrated graphics: (HP-85 only; built-in
thermal printer, cassette tape unit). Software includes VisiCalc PLUS, Information Management, Graphics
Presentations, Surveying, Data Communications (Fall ‘81), Statistics, Repression Analysis, Math, Lincar
Programming, Waveform & Circuit Analaysis, BASIC Training. HP peripherals include flexible disc drives,
printers and plotters. VisiCale™ is a trademark of Personal Software, Inc.

*Suggested retail price excluding applicable state and local taxes —Continental U.S AL, Alaska & Hawaii,
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Together, You can Analyze Technical
Problems and Evaluate Solutions.
Rapidly and Accurately.

HP Series 80 personal computing
systems provide the technical solutions
you require. Quickly! Easily! Inexpen-
sively! Analysis techniques that were
formerly difficult and often impossible
become part of your everyday work
routine. You can evaluate functional
behavior, select variable alternatives,
perform cost analysis. ..and more.. .all
with greater accuracy and using more
variables than you thought possible.

Series 80, VisiCalc™ PLUS
And You

HP’s VisiCalc PLUS is a major new
software tool. It's an clectronic worksheet
that instantly recalculates results as you
change the variables. You ask the what-if
questions and immediately see their
effects on your solution. No program-
ming is necessary...you can become
proficient with VisiCalc PLUS in a few
hours...and then watch your horizons
broaden. VisiCalc PLUS features many
powerful functions including statistical
analysis tools and the entire HP Series 80
BASIC math set. Plus graphics! Create
professional presentations with curve-fitting
plots, stacked or clustered bar graphs,
exploded pie charts and line graphs, all in
up to four colors, on paper or transparencies.

ONLY FROM
HEWLETT-PACKARD

HP Series 80 personal computing
systems are part of a forty-year tradition
of electronic products built to uncompro-
mising standards of excellence. Addi-
tionally, HP Series 80 products are serviced
by HP technicians and on-site service
contracts are now available. We urge vou
to judge for vourself with a hands-on,
one-on-one demonstration at your HP
dealer. For locations, call TOLL-FREE
800-547-3400, Dept. 276F except
Alaska/Hawaii. In Oregon call 758-1010.
Or write Hewlett-Packard, Corvallis,
Oregon 97330, Dept. 276E A%

{48 Backnro



software. But Kelman showed how,
in the realm of computers, the ar-
tificial distinction between copyright
and patent can make a monkey of the
law.

Kelman described a game called
ChessBall, invented by patent agent
Paul Cole. A board game combining
chess and football, ChessBall is
played by two teams of three
players—a Knight, a Queen, and a
Bishop. The ball is on a grid and
reacts to the arrival of a player in one
of the surrounding squares according
to a complex set of rules. Goalposts

stand where the King and Queen are
situated on a normal chessboard.
The object of the game is to score as
many goals as possible in a set period.

“It is possible to sell ChessBall as a
board game, and it might be possible
to obtain a patent for it,” Kelman
said. “However, it is also possible to
sell ChessBall as a tape which could
be loaded into the domestic micro-
computer and played by the family. It
would further be possible to make a
special microcomputer where the
game of ChessBall was built into the
electronic circuits. Under the present

* % % WRITE OR CALL FOR FREE CATALOG * # %

We test all systems thoroughly before shipping. We integrate the CRT, printer, modem & other
peripherals. Every system purchased from us is ready for plug-in operation when you receive it.

CALIFORNIA COMPUTER SYSTEMS 2210A: HIGH QUALITY, LOW PRICE
Z80A CPU with 1 serial port; 12 slot S-100 mainframe, disk controller, 64K dynamic RAM.

$1,750.

IMS 5000 and 8000 SYSTEMS

Qutstanding long term reliability. Features Z80A CPU, S-100 bus; double density drives
(single or double sided), DMA disk controller, 64K RAM, 2 serial, | parallel port. We stock
IMS boards. Hard disk, multi-user systems available.

driven. Up to 6X faster than CP/M® ;

Multi-user

MULTI-USER SYSTEMS FEATURING TURBODOS & MUSYS

TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, interrupt
up to 35% increased disk capacity. We have
configured many multi-user IMS systems using Turbodos and Musys single card computers
allowing each user his own CPU, 64K RAM and 1/0. Turbodos Single user
Musys single card computer

With 2 Shugart 801 R $1,275.

MAX BOX Mfg by John D. Owens Assoc. 8" dual drive cabinet w/regulated power supply,
fan, complete internal cabling. Will hold Qumes, Shugarts or Siemens, horizontally
mounted. Excellent design & engineering. 172" X 52" x22 ...

With 2 Qume double sided drives.

.$325.
..$1,680.

Model 299B $2,300. Model 277

PER SCI—THE KING AND QUEEN OF DRIVES

$1,245. Slim line cabinet . . $325.

ITHACA INTERSYSTEMS Inventory sale on boards and systems.

MARINCHIP 9900 uses T1 9900 16 bit CPU. Full S-100, IEEE compatibility. Extensive
software. Boards from $550; Systems from $4,995.

* % % GRAPHICS EQUIPMENT % * *

Screenware Pak 11

MICROANGELO GRAPHICS SUBSYSTEM from Scion . . .
$350. S-100 Graphics card

$2,295.
.$985.

HIPAD DIGITIZER from Houston Instruments. . .

.$755.

INTERACTIVE GRAPHICS SOFTWARE on line, real time. For use in design of PC
boards, IC Masks, Architectural drawings, etc. To be used with MicroAngelo . . .
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.$1,000.

CAT 100 Full Color Graphics. Digital Graphics complete S-100 color imaging system with
high performance video Frame/Grabber. Extensive options available

.$1,875.

MAURO MP-250B Proac Plotter. Uses standard paper, choice of pen colors and line
widths, resolution is 200 steps per inch; .005" tracking error. RS232 .

$895.
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law, the game on tape is not patent-
able but the designated micro might
well be.”

These ideas were elaborated upon
by Laurie, who advanced the idea
that a “device” is patentable and
hence enjoys the protection of patent
law, which is far more bulletproof
than copyright law.

“Let us suppose,” Laurie argued,
“that you have a bright, patentable
idea and wire together some discrete
transistors to make it work. The
result is certainly a device and can be
patented. Suppose that you take an
uncommitted logic array and con-
figure it to work like the transistors.
Again a device, and patentable. Sup-
pose you use a MiCroprocessor con-
trolled by a program in ROM (read-
only memory). The ROM is physical-
ly changed by programming it. The
same program in EPROM (erasable
programmable read-only memory) is
also a device, even though the altera-
tion to the basic structure is just in the
distribution of charge.” If the pro-
gram is in dynamic memory and the
charge lasts only a millisecond, it's
still a device, he said.

By a quirk of the British Patent
Law of 1977, a person can commit
“contributory infringement” of a pat-
ent if he helps someone else infringe
the patent by, for example, providing
instructions about how to do it. By
this means, Laurie argued, it is
theoretically possible to catch the
software pirate. The pirate may, he
said, be giving “instructions” in the
form of software which, once loaded,
becomes a patent infringement under
the terms of the Act. This approach
may or may not work; certainly
nobody in the UK has had the nerve
to put it to the test.

New Concepts

In the process of trying to overhaul
the Copyright Act of 1956, Kelman
has suggested some new concepts that
may help clarify legal thinking about
the intellectual property called soft-
ware. One important concept is that
of “transitory reproduction.”

According to Kelman, a transitory
reproduction occurs when, for exam-
ple, a program is read into memory



and used to perform a particular task.
Although the program itself may be a
copyright work, no blame is attached
to using and reproducing the program
for the brief period of its appearance
on the video display terminal. Nor
does the use of the copyright work
dilute in any way the copyright of
any material which the transitorily
reproduced program has processed.

Kelman has proposed a new con-
cept called “transmutation” to
describe any computing whose final
effect is to steal one person’s program
and render it in another form. He
defines the term as the automatic con-
version of a source work into an ob-
ject code by electronic, mechanical,
or similar techniques. Transmutation
is intended to cover such familiar
words as “compile,” “assemble,” and
“interpret,” which already have
specific meanings in law and com-
puter science.

British courts already have groped
with the concept of transmutation,
but the current copyright law has
shown itself unable to cope with the
new concept. A notable instance is a
recent case in which Sinclair Elec-
tronics sought an injunction against
Compshop, which Sinclair alleged
had copied the design of Sinclair’s
ZX80 pocket computer kit and in-
troduced the copy in the US. Kelman
bemoaned Justice Megarry’s position
that information held in ROM could
not be copyright “because he couldn’t
see it.” Kelman asked whether the
rights to the Justice's own work,
Manual of Real Property, would
disintegrate if the manual were
entered into the memory of a com-
puter as a code, and then accessed by
someone asking questions in “com-
puter language.”

International Complications
Although Kelman’s concept of
transmutation has found some favor
with European lawmakers trying to
draft a harmonized copyright law for
Europe in the 1980s, important dif-
ferences exist between Continental
and Anglo-Saxon laws on intellectual
property. These differences may com-
plicate international software protec-
tion. The Continental concept of

“moral right” to intellectual property
is an example. In the US and the UK,
an author sells intellectual property in
much the same way as he would sell a
piece of furniture. The author gets
money in exchange for rights to the
property. According to Continental
tradition, however, the author retains
the right to have his name associated
with his work, and to stop unauthor-
ized versions of his work from ap-
pearing, whether or not he has sold,
given away, or otherwise disposed of
his pecuniary rights with respect to
the work.

Will Continental programmers be
able to wield the concept of “moral
right” in defense of their creations? If
so, could the Anglo-Saxon world bor-
row the concept? Will North Ameri-
can and British programmers be able
to defend their rights by pressing the
important distinction between “tran-
sitory reproduction” and “transmuta-
tion”? Until these questions are
answered, software authors and
publishers can only hope to enforce
license agreements signed at the point
of sale. The laws on software piracy
are all buckle and no swash.m

* % * GREETINGS TO OUR FRIENDS IN WEST GERMANY * ® ®

SD SYSTEMS KITS
Z80 STARTER KIT: single board compu-
ter with RAM/ROM, [/0, display, key-
bd, kluge area.. . . .
VFII: double density floppy controller kit,
with software .
CPU Z80A, 4 Mhz, serial & parallel [/O
IK on-board RAM, Z80CTC
EXPANDORAM Il including high quality
4116s 64K . . Al
Complete SD line avaxlable

* % * SOFTWARE& « &

.5 925.
.$1,030.

HAZELTINE 1500 .
’ . $1.265.

1510 .
1520 .
220 voIt models add $100

ESQ-1: Legal Time & Billing System

PROMOT: Professional Time & Billing
System

SCHEDULER: Docket/Calendar &
Control System

TAXEXEC: Individual Income Tax Return
Preparation System

JOBSHOP: Job Cost & Profitability Report-
ing System

MAGIC QUILL: Bookkeeping and,
Accounting System

Six easy-to-use, flexible packages from Micro

Information Systems $1,500. each
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IBM 3101 CRT Model 10 .
Model 20

.$1,295.
.$1,495.

TELEVIDEO CRTs
912..$780. 920..$850. 950..$1,050.

TEXAS INSTRUMENTS Printers

10% off list price on entire Tl printer line.

THE FORMULA
A new concept in report generation. Uses
a unique full screen editor to visually
describe format of reports. Multiple file
access, algorithmic calculations &
conditional printing. Includes CBS. From
Dynamic Microprocessor Assoc. ..$595.

EPSON MX80 . ..
MX100
RS 232 Interface

TELETYPE
Model 4320 AAK ..

Model 43ASR, 8 level, 1" tape . . . .$2,595.

dBASE II
Brings power of mainframe database
software to a microcomputer. Manual
and demo software:
Complete package with money back
GUATETTLECET s sk woos v .3 3 0 8 8 $625.

3M SCOTCH? Diskettes
5 box minimum, price per box
740, 8" single sided, single density. . .%$27.
741, 8" single sided, double density . . . $35.
743, 8" double sided, double density. .$43.
744-0, 5% soft sectored, single sided
744-10, 5%", hard sectored,

single sided. . ..$27.

COMMUNICATIONS SOFTWARE
Enables communications from a micro to
a terminal or to another micro, mini or
maxi computer. Source code:

TEI MAINFRAMES, 5—100
We are proud to announce that we are
now a TEI stocking distributor. For the
best in mainframes. . . . TEl!!

TARBELL

Double density controller
Z80CPU ........

..$435.

MICROSOFT
BASIC-80 (interpretor) . ...
BASIC COMPILER:
COBOL—80......
FORTRAN-80
X-MACRO-86: ................
muLISP/muSIMP: . . .

MICROPRO
WORDSTAR: .. .$425.
MAIL MERCE & ..$125.
All Microsoft and chropro software
available on 8", IBM compatible, single
sided media. Write or call for prices on
other Micropro and Microsoft products.

$360.
..$710.
$435.
.8275.
..$190.
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Network Tools
Ideas for Intelligent Network Software

Some people foresee electronic in-
formation as the currency of the
future: those who have it will use it to
get more, and those who don't have it
will be exploited. Actually, money
probably will continue to be the cur-
rency for years to come, but the com-
puter will be the primary tool for con-
trolling its flow. The key to this flow
lies in computer networks. With the
price of individual computers drop-
ping, more people are solving their
problems with computer networks,
rather than with a single large com-
puter.

Networks are more than just con-
nections between computers. The
physical connection—be it a twisted-
wire pair, phone line, or satellite
transmission—is of little consequence
compared with the software that uses
the connection.

Personal Computer Networks

Most network software devel-
opments aim to define protocols with
sufficient generality to last a decade
or more. ARPAnet, X25, and
Ethernet, all primarily computer-to-
computer networks, are now the
focus of computer vendors’ attention.

But another group of networks uses
computer-human interfaces to pro-
vide interactive services. News and
mail systems, shopping marts for
software releases, and bulletin boards
all fall into this category.

In these networks, information
clearly is not currency but instead the
commodity being paid for. (You may
become painfully aware of this upon
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Morehead City NC 28557

receiving monthly bills from the
telephone company and the “infor-
mation utilities.”)

As a personal computerist, you
have special needs that should be
taken into consideration by the net-
working software. Ideally, your
home computer should become an in-
telligent node on the network, mak-
ing the network connection process
invisible to you. Under such a
system, your computer can call up
the information service at night,
when rates are lowest and the net-
work response time is probably at its
best.

An intelligent node system has
another valuable application: a set of
files on one computer can be trans-
ferred automatically to another node
on the system. Each night when the
network is activated, system A calls
system B to determine which one has
the latest version of each file. The up-
dated file is then copied over the out-
dated one. You can spend all day Fri-
day editing your resume on system A
at work or school, then get up Satur-
day morning to find the edited ver-
sion in your home computer’s file,
ready for further use or revision. A
similar procedure could be used to
send revisions of operating systems
and even the network programs
themselves. The command to activate
the network can be executed at any
time if a transaction is required before
the usual late-night activation.

An Intelligent Node Program
With the needs of the personal

computerist in mind, I have designed
a set of modules that provide a basis
for networking. I tried to make the
modules very general, as well as com-
pact and efficient enough for use in an
actual networking system. In any
event, the modules should prove
useful in trying out new protocols
and adapting quickly to different net-
work interfaces.

Designing a network from the
ground up provides the advantages of
control over the planning and regula-
tion of protocols and transactions.
James Martin's book Systems
Analysis for Telecommunications is
recommended to anyone interested in
designing a network. Another
valuable book is Software Tools by
Kernighan and Plaugher, from whom
I have borrowed the idea of pre-
senting modular programs as a set of
tools. In this case the tools are for
developing a network system.

Desirable as it may be in some
ways, designing your own network
creates the immediate problem of in-
terfacing with all other information
services. For the microcomputer
owner, a more realistic goal would be
designing a general-purpose interface
to converse with other machines on
the network, and then designing a
local protocol to “ride on top” of the
interface. The designers of the X25
network architecture anticipated this
problem when they specified X25 in
several distinct layers. Only the
lowest level is in contact with the net-
work. The higher levels behave as if
they were sending and receiving data
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across the network in a more abstract
way.

The lowest (physical) level of any
network can be implemented with my
proposed networking modules. The
user level could be fashioned to ap-
pear the same as X25 or the ARPA-
net.

The following specifications
describe software modules needed for
a basic network capability. The
source codes for five of the
functions—DIALER, PROMPT,
CONVERSE, TRANSLUCID, and
TRANSACT —are given after the
specifications. These functions can be
implemented in whatever language is
available, and under any operating
system or monitor the user chooses.
Once the functions are available, the
environment will be reasonably in-
dependent of the operating system,
and future utilities designed for this
environment will be easier to install.
The functions can make the network
protocol easier to implement and put
the transaction processing on a high
level.

WATCHDOG and ALARM

Networking, a real-time process, is
slow and has a wide tolerance for
speed fluctuations. But because pro-
tocols still must be executed in the
proper sequence and in a consistent
interrupt handling is
needed for timing functions as well as

time frame,

for input and output.

Many large networking computers
have multiprocessing operating
systems. They can have several tasks
running at once, trading off central
and
each task can be doing part of the job.
The most important tasks are the
ALARM and WATCHDOG func-
them
among the modules. ALARM tells the
system when it is time for a transac-
tion, or when certain services are
available on the network. WATCH-
DOG watches the network traffic and
steps in if a conversation gets bogged

processing unit (CPU) cycles,

tions, and I have included

down in protocol.

In networking, perhaps more than
error recovery is
When two computers are

anywhere else,
crucial.
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talking over a voice-grade line at 4:00
in the morning, they could easily get
out of step on a bad byte. In this case,
you would at least want to make sure
a telephone connection is broken, and
you probably would like the com-
puters to settle their differences
without waking someone up or hav-
ing to start from scratch the next
night. This level of error recovery
may sound formidable, but a few
strategies can solve most common
problems while enabling your com-
puter to decide when it is hopeless to
continue trying.

The WATCHDOG and ALARM
functions can also be implemented on
the typical personal computer system
without multiprocessing. A timer
with interrupt capability is required,
and a real-time clock with interrupt
alarms would be best.

Both the WATCHDOG and
ALARM functions can be im-
plemented in the same timer-interrupt
routine with a global flag to signify
whether the normal ALARM mode or
the WATCHDOG mode is active. In
using the ALARM function, a pointer
in the AGENDA (a file specifying the
transactions that need to be per-
formed) shows what the next activity
is and when it is scheduled. The timer
is then set for activation, and the pro-
cess goes into a wait state. When the
interrupt occurs, the interrupt
handler notes that it is in the alarm
mode and jumps to a routine which
starts up the desired activity.

If you are starting a process which
may get hung (meaning you may wait
forever for a transaction to be com-
pleted), set the TIMER function to
WATCHDOG, start the timer and
start the process. If the process is not
finished before the timer causes an in-
terrupt, the handler will see that it
was activated as a WATCHDOG,
and it will look around for an in-
complete transaction. Then it can
clean up the failed action, closing or
removing any files the transaction
used and incrementing a counter to
keep track of the number of failures,
If this counter exceeds a certain
threshold, the transaction will be
removed from the agenda and
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reported as a failure.

The flow of control when the timer
interrupt occurs is shown in figure 1.
The timer-interrupt handler provides
the synchronization. When the
system has finished its nightly trans-
actions, it may print a status report
similar to the one in figure 2.

TIMER

Set the timer to wait for a specified
time. It can be set in seconds,
minutes, or until an actual hour if a
real-time clock is available. When the
time is up, the interrupt routine will

be activated, either in the WATCH-
DOG or ALARM mode.

DIALER

DIALER is a procedure for dialing
the phone number of the remote com-
puter. This software (see listing 1),
plus a simple relay driven from an
output port, can substitute for an ex-
pensive auto-dialer. Because
telephone service supports pulse dial-
ing even in areas with Touch Tone
service, this procedure is a very cost-
effective way for your computer to
make phone calls. The phone number

TIMER GOES OFF:

i

WERE
WE DOING
SOMETHING

NEXT
ITEM ON
AGENDA

YES

CLEAN UP.
PUT FAILED TASK
BACK ON AGENDA

INCREASE NUMBER OF TRIES

IF TRIES > T, TASK
FAILED. LOG IT AND
REMOVE FROM AGENDA

|

S JRER ACTIVATE A Al
SLEEP NETWORK SENSORS

l

4

WAKEUP CALL.
PRINT STATISTICS.
ENTER INTERACTIVE MODE.

Figure 1: Flow of control when the timer goes off.

Good Morning

Nocturnal Network Summary

Successful Transactions

MAIL; NEWS
FILE x from remote
FILE y to remote
MAIL; NEWS
NEWS

Unsuccessful Transactions

FILE n to remote
MAIL

Figure 2: A sample report summarizing the activities of the preceding night.
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is represented as an array of 20
characters. The only valid characters
are the digits 0 through 9 and a dash
(—). The dash is interpreted as a
pause in the dialing sequence.

PROMPT

This routine, shown in listing 2, is
called with a sample prompt string
and a pointer to a buffer of text. It
determines whether the prompt
occurs in the text, returns the offset
into the buffer, or returns a negative
number if the prompt is not found.

When you are conversing with a
remote host system, a prompt from
the host signals that the system is
waiting for a command. On IBM'’s
(OS-360, it might be the word READY
and a new line; on the UNIX
operating system it is usually a per-
cent sign followed by a space. Your
system needs to recognize the prompt
coming from the remote system and
respond to it appropriately. This
recognition is especially useful during
the log-on procedure, when the
system may have a status message of
indeterminate length.

An alternate scheme for recogniz-
ing a prompt in the input stream is
detailed in the TRANSACT pro-
cedure.

CONVERSE
The CONVERSE function in listing
3 attempts to carry on the dialog con-

Text continued on page 154

8:02 May 19, 1981

tries

Time on Time off #
2:03 2:18 666-6666 1
2:19 2:40 777-77717 2
3:10 3:20 888-8888 1
&
3:45 3:50 111-1111 4
3:55 4:10 222-2222 4
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Listing 1: The module for dialing a telephone number using a simple relay to create pulses.

module dialer;
(*************************************************a************)

(& *)
(* Dialer is a function which alternately opens and closes *)
(* a relay on a phone's hook switch to 'dial' the number of *)

(* the remote computer. x)
(* *)
(* Copyright 1981 by Peter Reintjes )
(* *)

(*************************************************************)

type
phone_number = ARRAY [1..20] OF CHAR;
const
HMASK = 100; (* bit in register for relay *)
PAUSE = 10000; (* constant for pause *)
HI_DC = 400; (* These two numbers set the *)
LO_DC = 600; (* duty-cycle of the relay *)
var
i, j, n: INTEGER;
Cc : CHAR;
exit : BOOLEAN;

external assembly procedure relay( data : INTEGER);

procedure high;
var
i : integer;
begin
(* relay is an assembly language routine to set the ¥*)
(* output port for the dialer to the value HMASK *)

relay (HMASK) ; (* turn bit on *)
for i:=0 to HI_DC do ; (* relay on *)
end;

procedure low;
var
i : integer;
begin
relay (-HMASK-1); (* this inverts HMASK *)
for i:=0 to LO_DC do ; (* relay off *)
end;

entry procedure dialer (telenum: phone_number) ;
(* telenum is at most 20 chars, terminated with a null *)

begin (* begin dialer *)
(* null char is after the last digit in the array *)

for i:=1 to 20 do begin
c := telenumlil;

case c¢ of
Listing 1 continued on page 150
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Software Technology
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PRIGCES

We’re in the business of saving you money.

Let's Face It. When you order anything
through the mails you never really know who
you are dealing with. We at Consumer Comput-
ers realize this every time we talk to you or re-
celve a letter from you. We do our darndest to
see that you not only get the information and
help you need to intelligently place your order,
but also that the price we give you Is the best
you can get anywhere.

We’'ve been around. Consumer Computers
has been actively serving people’s computer
needs In the San Diego area for 5 years now.
We will still be here tomorrow, and the next day,
too. S0 when you deal with Consumer Comput-

CORSUNET

ers, you can rest assured that you're dealing
with people that are thoroughly familiar with the
business of selling computers. We pledge to
see that any order placed with us Is handled
with the utmost efficiency and care, from the
time the order is placed until it arrives at your
doorstep. And If you have a problem, we think
you will find that the expertise of our Service De-
partment is unmatched for the quality of their
work, and the speed that they have your equip-
ment back Into your hands where it belongs.

That's our
Computers.

promise. That's Consumer

@@ME@@?@F@ mail order

See our advertisement on previous page
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Listing 1 continued:

1<0>': exit := true; (* null character ¥*)

111’121’131’141’151’
l6l’l7l’l8l’l9l’l0l: begin
(* integer value of digit *) n := ord(c) - 48;
if (n=0) then n:=10;
for j:=0 to n do begin
high;
(* toggle relay *) low;
end;
end;

'-': for j:=1 to PAUSE do; (*pause¥*)
otherwise begin

writeln('error: bad digit ',c);
exit := true;

end;
end; (* end of case *)
if (exit) then exitloop;

end;
end;

Listing 2: The module to recognize a prompt from the host computer and take appropriate action.

module prompt;

(kkkkkkkkhkhhkhkhkhkhhkhhhhkhkhkhhhhhhkhhdhhhhhhdhhhkhkhhhkhhhhhhdhd)

(* Prompt is a function which searches a text buffer for an *)
(* occurrence of the 'prompt' a string specified in the array *)

(* pmt[l. It is called prompt because it will most often be *)
(* used to wade through extraneous system chatter to determine ¥*)
(* if the remote system came back with a 'prompt'. *)
(* *)
(* Copyright 1981 by Peter Reintjes *)
(* *)

(kkkrhhkkhkhkhhkhhhkhkhhhhhhhhhhkhkhkhkhhhhhhhhhhhhhkhhhhhhhkkhkkkkkkkkkk)

type

buffer = ARRAY [0..2047) OF CHAR:
buf = @buffer;
prom = STRING 50;

entry function prompt (pmt: prom; bptr: buf; off,len:INTEGER) : INTEGER;

var c : CHAR; (* temporary character *)

i,p : INTEGER;

lpmt : INTEGER; +

found : BOOLEAN; (* boolean true when prompt is matched *)
begin

found := false;
length(pmt) ;
(* pointer in text buffer *)
trélp+offl; (* c gets first character *)

O o~e || o

while( NOT (found) AND (p<len-lpmt) ) do begin

Listing 2 continued on page 154
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How to break the 8-

It's not as hard as you think.
Forget complex designs. And
two-yedr waits.

All you do is get your hands
on the Intel 8088.

And then leave the other 8-bit
systems standing in your tracks.
Without breaking the bank.

Because the 8088 gives you
two to five times the perform-
ance of other 8-bit processors.
For a whole iot less.

In fact, at $14.10 for 100 pieces,
75% less than last year. (Because
high volume shipments are
already pushing the 8088 down
a super fast price curve.)

And about 20% less than you'd
pay fora Z80 or MC6809 system.

For some simple reasons.

The 8088 runs at full speed
with slower speed memories

than you need for other 8-bit
MICroprocessors.

And about 1/3 less memory at
that. Thanks to its powerful instruc-
tion set that helps you reduce
the size of assembly language
programs.

Which together with the 8088's
library of high level software
(Pascal, CP/M, Basic and Fortran)
should help you cut the other part
of system costs. The part that's
larger than hardware.

But even though you're paying
less, you'll be getting more.

Like 1-megabyte addressing.

Extra power for 16-bit number
crunching

And faster string processing.

Fact is, our recent benchmarks
show the 8088 runs circles
around a Z80A, Z80B or MC6809

without

when it comes to terminal and
small business applications.

But don't think you have to stop
there. With any of our iAPX 88
multiprocessor configurations, you
can give performance an added
boost—and still keep the cost
and simplicity of an 8-bit system.

For 100 times the through-
put on number crunching, just
choose the IAPX 88/20 system.

Relative Performance

intel Zilog  Motorola
8088 Z80B MC6809
(5 MHz) (6 MHz) (2MHz)

Computer

Graphics 1.0 01 005
16-bit

Multiply 1.0 0.17 054
Block

Move 1.0 075 049

Full details of these benchmarks available
in the IAPX 88 Book.
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bit performance barrier
going broke.

It combines the power of the
8088 with our 8087 numeric
COprocessor.

Or if you're worried about
getting bound up in I/0. Don't.
Select our IAPX 88/11 system
that speeds I/0 processing three
to five times by putting an 8088
together with an 8089 1/0O

Just clip this coupon and send
it with $5 to Intel Corporation,
Literature Department, 3065
Bowers Avenue, Santa Clara, CA
95051. (Or call 408-987-8080.)

We'll send you the book on

how to design IAPX 88 systems
and a coupon good for one
free 8088.

Everything you need to start
breaking through barriers—
without going broke.

Circle 405 on inquiry card.

processor. {_N;r;a __________
Then there's the fact if you ever

decide to make the jumpto 16 | 1y

bits, you won't have to jump. The |

8088 is 100% software compati- |

ble with our 8086.  Company
Because we don't think you | Address

should have to sell out your future

to get the best deal on price/per- | City
formance today. |
And to put you in the right frame | gt41e /Zip

of mind, we're ready to make
you an offer.

Limit one per person.

Japan: Intel Japan. Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum. Arrow Electronics.
Avnet Electronics, Component Specialties. Hamilton/Avnet.
Hamilton/Electro Sales, Harvey. Industrial Components.

Europe: Intel International. Brussels. Belgium. ,
Pioneer, L.A. Vdrah. Wyle Distribution Group. Zentronics. |

'n “delivers
i solutions ;




Listing 2 continued:
is=1;
while(

(* while ¢ matches next char in

(& IF
(# 1f

entire prompt recognized,
part of pmt was

(c=pmt<<i>>) AND (i<=1lpmt) ) do

iss=1+1;

p :=p+ 1;

¢ := bptrélp+offl;
end;

seen,

if ( i <= lpmt ) then begin

if (i =
end;

p :=p -
end;

lpmt+1) then found := true;

i will equal
we must move p back *)

begin

pmt*)
lpmt+1l *)

(i-1);

(* if found, offset of prompt into text buffer passed *)

if found then prompt
else prompt

end;

Text continued from page 144:

tained in the file SCRIPT. For in-

stance, SCRIPT may contain the
dialog necessary to log on to the
remote system. This function will be
invoked after the number has been
dialed and the remote system has
answered. If CONVERSE does not
get the response it expects at any
point in the conversation, it can drop
back to an earlier part of the conver-
sation and try to pick up the thread.
However, if it continues to find errors
and can't get through, it will give up
and tell the transaction processor to
try again later.

CONVERSE allows the system to
log on to interactive services designed
for a human interface, and to give the
local system access to these services
without operator intervention. It also
lets you test new protocols by pro-
viding a table-driven protocol
handler.

If the remote system has a response
used to indicate an incorrect sequence
(for example, INCORRECT USER
NAME—-TRY AGAIN), that
response should be included in the
model of a normal dialog. Giving the
remote system an empty line instead
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of your user name might be one occa-
sion for generating the response.
Having this message in your dialog
will give you a recovery point. If
something happens later in the dialog
and the system responds with IN-
CORRECT USER NAME-—-TRY
AGAIN, you will be able to pick up
the conversation at the appropriate
point.

CLEANUP

If the WATCHDOG wakes up and
sees that a specified transaction was
active, it calls the CLEANUP function
to shut it down. If the number of tries
for this transaction exceeds a prede-
termined limit, it is taken off the

AGENDA.

TRANSLUCID

This is a shell, or command-line,
program which interacts with the user
at the keyboard. The primary func-
tion of TRANSLUCID, shown in
listing 4, is to make the local com-
puter look like a terminal, passing in-
formation from the user’s keyboard
to the network and sending the data
from the network to the local video
display or printer. A secondary, and

equally important, function of this
program is to redirect the information
flowing through it into a file, or to
use files as the source of text to be
substituted for the keyboard. Using
the “transparent” monitor to conduct
transactions manually will show you
the dialogs which must take place be-
tween the computers.

The GETC and PUTC functions
handle character input and output
from the user terminal or files desig-
nated by the redirection commands.
GETREMOTE and PUTREMOTE
serve the same function on the net-
work (modem) side. The first param-
eter to these routines specifies the
channel over which the data is re-
ceived or sent. The channels in my ex-
amples are the terminal input
(STDIN), the output channel to the
terminal screen (STDOUT), the out-
put to the modem (NETOUT) and the
return data from the modem
(NETIN). All other channels in the
programs are to files on the local
system.

The second parameter is the char-
acter variable, and the third (GET
functions only) is the WAIT/

Text continued on page 163



Listing 3: The input/output module, CONVERSE.

module converse;

(*****************************************************************)

(*
(*

(*
(*
(*
(*

Converse is a function which alternately transmits lines of
(* text and receives them from the remote unit.
(* conversation as it proceeds,
(* gets out of step. It then returns 0 if the conversation was

It monitors this

attempting to recover if it

successful and a -1 if it failed.

Copyright 1981 by Peter Reintjes

*)
*)
*)
*)
*)
*)
*)
*)
*)

(*****************************************************************)

external procedure putremote ( c

external function
entry function converse (fname: STRING 20)

: CHAR );

(* fname is a file of text strings terminated by NULL. *)

(* Every other string
(* what the local unit sends,

starting with the first one is ¥)
the next line is what we *)

(* expect to get back. The file starts with a NULL and *)

(* is terminated by two or more NULLs.

character

'<12>'; (* interrupt remote computer
100; (* max time delay for each
(* character from the net

const
NULL = '<0>'; (* reference
ATTN =
HOLD =
wait = true;
nowait =
var
c, Cn : CHAR;
i ¢ INTEGER;
errors : INTEGER;
error : INTEGER;
done : BOOLEAN;
giveup : BOOLEAN;
procedure
var
reply : STRING 180;
found : BOOLEAN;
error,i,time : INTEGER;
begin

if ( ¢ <> NULL ) then begin

€rrors := errors
putremote (ATTN) ;

reply = ''; (*
time := 0; (*

error :=

(* error recovery

+ 1;

*)
*)
*)
*)

*)

*)

false; (* options for getremote call ¥*)

recover; (* call this as many times as you want ¥*)

(* get remote's attention *)

null string for response *)

wait for the
while ( time < HOLD ) do begin

getremote (¢,

nowait);

response ¥)

getremote ( var ¢ : CHAR; wflag : BOOLEAN ) :INTEGER;
: INTEGER;

(* longest response from remote *)

Listing 3 continued on page 156

October 1981 © BYTE Publications Inc

155




Listing 3 continued:
if (error = 0) then begin (* we got one *)
append(reply,c);
time := 0;
end;
time := time + 1;
end;

(* If we waited long enough, the response is in reply *)
(* if there's no reply then the remote system is dead *)
if (length(reply)=0) then giveup := true;

if (giveup) then exitloop;

(* now we search the file for the system's response *)

reset (infile, fname) ;

read(infile,c);

found := false;

while ( NOT found AND NOT EOF(infile)) do begin
read (infile,c); (* read past NULL *)
if EOF(infile) then exitloop; (* being cautious *)

(* read past local part of conversation ¥)

while ( ¢ <> NULL ) do read(infile,c);
read(infile,c); (* read past NULL *)
if EOF(infile) then exitloop;

iz:=1;

while((i <= length(reply))AND(c = reply<<i>>)) do begin
read(infile,c);
if EOF(infile) then exitloop;
i =131+ 1;

end;

if EOF(infile) then exitloop:;

if((i>length(reply) )AND(c=NULL))then found := true;

while ( ¢ <> NULL ) do read(infile,c);

if EOF(infile) then exitloop;

end;

if ((c<>NULL) OR EOF(infile) OR (errors>10)) then giveup := true;
end;
end; (* end of error recovery ¥*)

(* Main procedure CONVERSE *)

begin
errors := 0; (* keep track of error recovery attempts ¥*)
done := false; (* we've only just begun ¥*)

reset (infile, fname); (* open script file *)

read(infile,c);
while ( NOT EOF(infile) AND NOT done ) do begin
while( ¢ <> NULL ) do begin
write(netout,c);
read(infile,c);
end;

read(infile,c);

while (¢ <> NULL) do begin

read(infile, c) i Listing 3 continued on page 158
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NEED A PRINTER?

UPTO 25% DISCOUNTS! — SAME DAY SHIPMENT!

RADIO SHACK

@ CENTRONICS 739 (unerrntenv
With Graphics and

Word Processing Print Quality

* 18 x 9 dot matrix; suitable for word
processing ¢ Underlining ¢ proportional
spacing e right margin justification e serif
typeface e 80/100 CPS ¢ 9%" Pin
Feed/Friction feed e Reverse Platen e
80/132 columns ¢ Top of form

CENTRONICS 739-1 (Parallel) (List $995) $765
CENTRONICS 739-3 (Serial) {List $1045) 815
GRAPPLERTM Apple graphics interface

ANADEX

EPSON MX80/MX70/MX100

Low-Priced
Professional Print Quality

* 9 x 9 dot matrix e Lower case descenders
* 80 CPS e Bidirectional, Logic seeking
40, 66, 80, 132 columns per iine * 64 special
graphic characters: TRS-80 Compatible
Forms handling e Multi-pass printing  Ad-
justable tractors

We also carry a tull line

of Epson Accessories.
EPSON MX80 (& MXBOFT) {List $645) $Call
EPSON MX70 Dot graphics, 5 x 7 matrix ........ (List$450) $Call
EPSON MX100 wide carriage , graphics (List $945) $Call

GRAPPLER™™ Apple Graphics Interface ..... ........... . $165

GRAFTRAX 80 - MX80 Dot Graphics

MX80/70 FRICTION FEED KIT

Userinstallable kit for single sheets.
Easy 30 minute installation

ANACOM
Low Cost, High Speed, Wide Carriage

* 9 x 9 dot matrix ® Lower case descenders ¢ Wide carriage
Adjustable tractors to 16” ¢ 150 CPS, Bidirectional, Logic Seeking

ANACOM 150 (List $1350) $995

Dot Graphics, Wide Carriage

* 11 x 9 dot matrix; lower case descen-
ders * Dot resolution graphics ¢ Bi-
directional, logic seeking ® Up to 200
CPS ¢ RS 232 Serial & Parallel ® Forms
control © X-ON/X-OFF « Up to 6 part

ANADEX 9501
GRAPPLER™M Apple graphics Interface

VISTA — C. ITOH STARWRITER NEC SPINWRITER

High Speed Letter Quality
. 55 CPS o Typewriler quality * Bidirectional * Plotting * pro-
portional spacing.

5510 RO, Serial . (List $3055) $2575
8530 RO, Parallel ......................... . (List $3055) $2575

test ¢ Diablo compatible * Friction feed TELEVIDEO CRT’S

(Optional tractors) ¢ 136 printable columns AT DISCOUNT PRICES!

* Manutfactured by C. ITOH.
R//: g} (2)0 Piease Call Toll Free
TVI920C Prices are too low to

TVI 950 advertise

Daisy Wheel Letter Quality

¢ 25 CPS (Optional 45 CPS) e Typewriter
quality * Centronics parallel « RS 232
Serial (Optional) ¢ Proportional spacing ¢
Bidirectional ¢ Programmable VFU ¢ Self

VISTA V300 (C. ITOH) STARWRITER (List $1895) $1575

IDS PAPER TIGERS

G 7 ; . (List $698) $600
Dot Resolution Graphics, quality print, speed

PRINTERS

Fs X MALIBU 165 wide carriage, graphics, letter quality . . (List $1975) $1325
9 wire printhead QUME 5/45 typewriter quality (List $2905) $2559
(460) with lower case descenders ® Over DIABLO 630

150 CPS e bi-directional, logic seeking
» 8§ character sizes; 80-132 columns
* Adjustable tractors  High-resolution dot
graphics * Proportional spacing & text

justification

IDS 460G 9 wire printhead, graphics
10S 560G wide carriage, graphics
GRAPPLERTMApple graphics interface

CALL FOR INFORMATION & CATALOG

(800) 854-8275
CA, AK, HI (714) 630-3322

RETAIL PRINTER STORES:

Store #1 3150 E. La Paima, #I, Anaheim, CA (714) 630.3622
Store #2 13604 Ventura Bl., Sherman Oaks, CA  (213) 501-3486

Store Hours: M-F 10-6 Sat. 10-4

INTERFACE EQUIPMENT

EPSON ACCESSORIES

ORANGE INTERFACE forApple i
parallel interface board & cable

(List $1094) sCall MICROTRONICS Atari parallel interface
(List $1394) $Call TRS-80 CABLES tokeyboard or Exp. interface . . .
3165 NOVATION D-CAT direct connect modem

2 :
QOrcmge mlicnrcg

3150 E. LaPalma, Suite G, Anaheim, CA 92806

Phone order WELCOME; same day shipment. Free use of VISA & MASTER.
CARD. COD's accepted. Manutacturer's warranty included on all equipment.
Prices subject to revision.




Listing 3 continued:
i = 0;
while ( i < HOLD ) do begin
error := getremote(cn, nowait);

if ( error = 0 ) then i := HOLD;

i =14+ 1;
end;
if ( ¢ <> ¢cn ) then exitloop;
end;

(* ¢ should now be at the NULL before the 1local *)

(* system's next statement.

*)

(* If ¢ <> NULL at this point then there was an error *)

(* try to pick up conversation *)
while ((c <> NULL)AND(NOT giveup)) do recover;

if (NOT giveup) then begin
read(infile,c);

if ( ¢ = NULL ) then done := true; (* two NULLsS in a row *)

end;
end; (* conversation complete *)

(* worked *)

if (done) then convers 0
=1; (* failed *)

else convers
end;

Listing 4: The command processor “shell” program, TRANSLUCID.

program TRANSLUCID (input,output);

const ENDOF = ~1:
NL = '<012>°';
ESC = '<176>"';
wait = true;
nowait = false;
type
cfile = FILE OF CHAR;
var
network: TEXT; (* Fake network data source *)
netout : TEXT; (* Fake network data sink )
auxfile: TEXT; (* One file may be opened for aux output *)
(* Up to 9 files may be opened for X3)
(* input. *)

macfile: ARRAY [0..9] OF cfile; (* array of file descriptors *)

level : INTEGER;

done ¢ BOOLEAN;

c : CHAR;

error : INTEGER; (* error flag back from get and put calls *)
aux,app: BOOLEAN; (* true if we have an auxillary file open *)
fname : STRING 20; (* Filename for rewrite or reset calls *)

external function getc(fdesc : FILE OF TEXT;
var ¢ :CHAR;
wflag :BOOLEAN) : INTEGER;

external procedure putc( fdesc: FILE OF TEXT; c¢ :CHAR);
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Listing 4 continued on page 160



datasouth announces...

THE TOTAL PRINTER PACKAGE!

With so many matrix printers on the market today, it may seem
tough to find exactly the right one for your application. Some
models may offer the speed you need, others the communications
flexibility and still others the forms handling capability. But no
printer offers alf the features you need...until now.

The DS180 matrix printer provides the total package of perfor-
mance features and reliability required for applications such as
CRT slave copy, remote terminal networks and small to mid-range
systems. Not a “hobby-grade” printer, the DS180 is a real work-
horse designed to handle your most demanding printer require-
ments. And pricing on the DS180 is hundreds of dollars below
competitive units.

High Speed Printing— Bidirectional, logic-seeking printing at
180 cps offers throughput of over 200 Ipm on average text. A
9-wire printhead life-tested at 650 million characters generates
a 9x7 matrix with true lower case descenders and underlining.

Non-volatile Format Retention— a unique programming keypad
featuring a non-volatile memory allows the user to configure the
DS 180 for virtually any application. Top of form, horizontal and
vertical tabs, perforation skipover, communications parameters

Circle 112 on inquiry card.

and many other features may be programmed and stored from the
keypad.When your system is powered down, the format is retained
in memory. The DS180 even remembers the line where you stopped
printing. There is no need to reset the top of form, margins, baud
rate, etc....it'’s all stored in the memory. If you need to recon-
figure for another application, simply load a new format into the
memory.

Communications Versatility — The DS180 offers three Interfaces
including RS232, current loop and 8-bit paralle!. Baud rates from
110-9600 may be selected. A 1K buffer and X-on, X-off hand-
shaking ensure optimum throughput.

Forms Handling Flexibility — Adjustable tractors accommaodate
forms from 3"-15". The adjustable head can print 6-part forms
crisply and clearly making the DS180 ideal for printing muitipart
invoices and shipping documents. Forms can be fed from the front
or the bottom.

If you would like more information on how the DS180's low-cost
total printer package can fill your application, give us a call at
Datasouth. The DS180 is available for 30-day delivery from our
sales/service distributors throughout the U.S.

datasouiin

computer corporation

4740 Dwight Evans Road e Charlotte, North Carolina 28210 ¢ 704/523-8500



Listing 4 continued:

function fgetc(var c :CHAR) :INTEGER;
(* file—get keeps track of the multiple inputs *)
(* 1ike the include facility of most languages *)
begin
read (macfilellevell,c);
if (EOF (macfilellevell)) then fgetc := ENDOF
else fgetc := 0;
end;

function getlocal(var ¢ : CHAR; wflag :BOOLEAN) :INTEGER;
begin
while (level<>0) do
if (fgetc(c)=ENDOF) then level := level -1;
if (level=0) then error := getc(stdin,c,wflag);
if (EOF(input)) then getlocal := ENDOF
else getlocal := 0;
end;

procedure putlocal(c : CHAR);

begin
if (aux) then
write(auxfile,c); (* data to auxillary file *)
putc(stdout,c); (* data to terminal screen *)
end;

function getremote(var c¢ :CHAR; wflag :BOOLEAN) :INTEGER;
begin
if (wait) then read(netin,c)
else getc(netin,c,wflag);
if (EOF(netin)) then getremote := ENDOF
else getremote := 0;
end;

procedure putremote( c :CHAR);

begin
write(netout,c);
end;
begin
level := 0; (* level counter for redirected input *)

while (NOT done) do begin
error := getlocal(c,nowait);
if (error <> ENDOF) then begin
if( c=ESC) then begin (* enter command mode *)
error := getlocal(c,wait);
case ¢ of
ESC: putremote(c); (* pass special character *)

(* take input from *) '<': begin (* increase macro level *)
(* a new file *) fname := '';
error := getlocal(c,wait);
(* get filename into fname *) while (c<>NL) do begin
error := getlocal(c,wait);
append (fname,c) ;

end;
level := level + 1;
(* open new file *) reset (macfilellevell ,fname);
end;

Listing 4 continued on page 163
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At Hayes, we don't believe in sec-
ond best. Or planned obsolescence. We
believe in taking the state of the art to the
limit. Our new Smartmodem, for exam-
ple, is the most sophisticated 300-baud
originate/answer modem you can buy.
And yet, itis perhaps the easiest-to-use
modem ever.

RS-232C Compatible. Smartmodem
lets any RS-232C compatible computer
or terminal communicate by phone with
other computers-and time-sharing sys-
temslocated anywhere in North America.
You get full and half-duplex operation
with both Touch-Tone* and pulse dialing.

Auto-Answer/Dial/Repeat.
Smartmodem can answer the phone, dial
a number, receive and transmit data, and
then hang up the phone — automaticaily!
It desired, Smartmodem will even repeat
the last command. You can depend on
Smartmodem for completely unattended
operation.

Completely Programmable.
Smartmodem can be controlled using

any programming language. Over 30 dif-
ferentcommands canbe written into your
programs or entered directly from your
keyboard.

Smartmodem also includes sever-
al switch-selectable features that let you
tailor performance to your exact needs.
You can “set it and forget it* for the ulti-
mate in convenience.

Built-in Audio Monitor. Thanks

« to aninternal speaker, you can actually

listen to your connection being made.
You'll know immediately if the line is busy
or if you reached a wrong number —

.

and you don’t even need a phone!

Status at a Glance. Seven LED's
indicate Smartmodem’s current operating
mode: auto-answer, carrier detect, off
hook, receive data, send data, terminal
ready and modem ready. You're' never
leftin the dark!

Direct-Connect Design..
Smartmodem is FCC registered for di-
rect connection to any modular phone
jack— there's no acoustic coupler to cause
signal loss and distortion.

Smartmodem, Smart Buy. Pro-
fessional quality features. Versatile per-
formance. A full two-year limited warranty.
A sug%sted retail price of only $279.

hat more could you want? Per-
haps the matching Hayes Stack Chrono-
graph, an RS-232C compatible calendar/
clock sgstem.

heck out the Smartmodem wher-
ever fine computer products are sold.
And don't settle

for anything |
thran t-)llayesg. o mHayeS

. Smartmodem.

aH T_ﬁpiﬂ U.SA -"?ﬁ )inprlican ‘felebhonq,é'nafé plaph © 1981 Hayes Miciod
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‘Amde

From picture perfect.
To letter perfect.

.
Amdek Amdek -
Color-1 Video-300
FCC/UL approved _ﬁi
At Amdek, we make monitors for peaple who compatible with most computer and word processing = 1_l
demand state-of-the-art color. And for people who systems. So compare our performance with other - 3
know that crisp, clear text display is an art in itself. monitors. Then compare prices. For quality and value,
Our versatile Color-] 13" video monitor features you’'ll choose Amdek.
standard NTSC composite input, front-mounted con- NEW THIS FALL: our advanced high resolution
trols and a built-in speaker with audio circuit. Our Color-II monitor with interface board for Apple II com- b

popular Video-300 12" Green Phosphor monitorhasan  patibility. Color-Il features RGB, TTL input and 560(H)
easy-to-read, non-glare screen, 18 MHZ band width x 260(V) resolution for crisp 80 x 24 character display
and 80 x 24 character display. and exceptionally sharp color graphics. Ask your

Both offer easy portability, with lightweight dealer about an Amdek Color-II, Color-1, or Video-300 '
cabinetry and molded-in handles. And both are fully monitor today. S

{

palVm =4

2420 E. Oakton Street, Suite E|” Arlington Heights, Illinois 600056 (312) 364-1180 TLX: 25-4786

Come see our complete line of color, green phosphor
and black /white monitors at the COMDEX Show
(Booth 386-8) in Las Vegas, November 19-21.



Listing 4 continued:

(* get filename into fname *)

(* open new file or *)
(* append to old file *)

done := true;
end; (* inner case *)
end (* end command mode *)

'>': begin (* put output into file *)

if (aux) then

writeln('error: file already open.')

else begin
aux := true;
error :
if (c =
app
error
end;

fname := '';

:= getlocal (c,wait);
'>') then begin

:= true;

:= getlocal(c,wait);

while(c<>NL) do begin

append (fname,c) ;

error
end;

end;
end;

'"|': begin

app := false;

aux := false;

close(auxfile);
end;

else putremote(c);

end;

error :=
end; (* while *)
end.

Text continued from page 154:
NOWAIT directive to control input
flow. If GETC(STDIN,C,NOWAIT)
is specified, the function will come
back immediately even if no charac-
ter was available from the console.
GETC(STDIN,C,WAIT) will wait
until the user produces the needed
character before returning. The in-
teger returned by the function will
show if a valid character, no charac-
ter, or an end-of-file was received.

The internal designs of the GET
and PUT functions depend on the sys-
tem and are not shown here. Your
own GETC can buffer an entire line
from the terminal to allow for back-
spacing and editing the line before it
is sent.

Some of these commands may
cause a great deal of data to come

<= Cjrcle 18 on inquiry card.

back across the network. Routines
which manage the system buffers will
need to control the I/0, sending stop
and start codes to the network as
needed to prevent buffer overflow.
When the input buffer is full, the host
must send a pause (Control-S) to the
remote to stop any more data flow
until the buffer is emptied. Then it
sends a resume (Control-Q) to the
remote unit for more data.

The program continually looks for
data going in either direction and
passes it through. The only exception
comes when the user types the escape
character (represented as ESC), thus
activating the command processor.
The command processor stays active
until a carriage return is received, in-
dicating the end of the command. The
following commands are supported

:=getlocal(c,wait);

if (NOT app) then rewrite(auxfile,fname)
else fileappend(auxfile, fname);

(* close file opened by > or >> *)

(* terminate connection *)

(* ENDOF error check block around case *)
getremote (c,nowait) ;
if (error = 0) then putlocal(c);

(* characters from network *)
(* go unchanged to local *)

by my TRANSLUCID module:

e ESC<filename (carriage return).
Take input characters from filename
instead of the console. When all the
characters in filename have been
read, return control to the console.
The sequence ECS< filename (car-
riage return) can occur inside a file as
well as from the keyboard. The ver-
sion in this article will support ten
levels of nesting and can be easily
modified for any number of levels.

o ESC> filename (carriage return).
Send output from the network to the
file specified by filename as well as to
the terminal screen.

® ESC> > filename (carriage re-
turn). Append output from the net-
work to filename as above.

® ESC | (carriage return). Close out-
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put file specified by previous > or
> > command. Note that only one
output file can be opened at a time.
e ESC . Terminate the program. If
TRANSLUCID is used as a proce-
dure, this will return to the next
highest level.

Any character can be used for the
ESC or escape sequence by changing
the constant declaration at the begin-
ning of TRANSLUCID. This charac-
ter can be passed to the network by
typing it twice (only one copy gets
through). I used the character ESC
(hexadecimal 1B).

TRANSACT

The program to conduct the trans-
action is directed by a data structure
which describes the transaction. For
all transactions, the program will
determine what is to be done from
this structure and execute commands
on the remote and local system. It
will move, copy, or delete files across
the link. The data structure is shown
in figure 3.

The number of data types deter-
mines the number of pending transac-
tions a system can have. Following is
a description of the variables in
TRAN__TYPE:

tran_type = RECORD
action : INTEGER;
system_id : INTEGER;
t_packet : file_name;
active : BOOLEAN;
END;
var tran_table : ARRAYI[20] OF tran_type;

Figure 3: Definition of the transaction table, represented in Pascal.

ADA"

A NEW BEGINNING

pragma ___ ; type ____is ____ ; subtype ____is ____ ; raise ___; abort __ ;
case ___is ___ when ___ = ___ end case, access —  ; with ___ use ____;
return _ ; record — end record; exit ____ when ____ , when ____ = ____;
it __ then ___ elseif —_ else —__ end if, case —__ is when ____ ; delay
for —__ in reverse ____ loop —_ end loop; while ____ loop — . ; entry ____
procedure ____ in out ___ is ___ begin exception —_ end; return _

function —_ in out ____ return; select —_ eilse ___ end select; loop —__ ;
accept ____ do ____ end; task body ____ is ____ begin ____ exception ___ end;
select accept ____ or delay ____  end select; task _is ——— end X
package is ____ private ___ end; for — use record end record,

ADA Programmers Manual
ADA Syntax Reference Card

ADA Language System library.

ADA/M - Compiles ADA program for Host system execution.

Excellent for learning ADA and converting existing programs. Includes
ADA Compiler and Compiler ADA Programming Support Environment
(CAPSE) ...

ADA/C - Compiler and Kernal APSE {KAPSE) for CP/M®

Specify exact configuration and operating system. Courses are available for compiler
customers to learn the most powerful and complex software language, ADA.

Credit for purchase of ADA/M will be given toward purchase of larger ALS. Royalty will
be paid to customers who convert existing programs into ADA for inclusion in the ALS,

DIGITAL ELECTRONIC SYSTEMS, INC.
Box 5252, Torrance, California 90510

F
ﬂ DA islered Irad 1021130/1539-3»%39

$495.

of Digital
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o ACTION: one of five ACTIONS
supported for moving files between
systems and executing commands on
the remote system. These are detailed
in the TRANSACT source code.

e SYSTEM__ID: an integer identify-
ing the remote unit.

o T__PACKET: the name of the file
which contains the packet. The
packet consists of commands to the
transaction processor, commands to
the local and remote system, and data
(or the names of files containing
data).

® ACTIVE: a flag set if this transac-
tion is the currently active one. The
flag is checked by the WATCHDOG
timer to see if a transaction was active
and timed out.

This data structure will be used by
the three main routines: AGENDA,
which sets up the transaction;
TRANSACT, the transaction pro-
cessor which carries out the actual
work; and WATCHDOG.

TRANSACT (see listing 5) needs
the primitive commands — OPEN,
CLOSE, DELETE, PRINT, and
APPEND — for each remote system
with which it will communicate.
When the transaction processor
wants to read a file on the remote sys-
tem, it must look in a file called
COMMANDS for the command to
PRINT a file on that system. The
proper command is extracted from
this file by specifying which com-
mand is desired and the system iden-
tifier. The algorithm appears in the
procedure COMMAND of TRANS-
ACT.

The execution of an arbitrary com-
mand on the remote system is
handled by case five in TRANSACT.
This routine uses another scheme for
synchronizing with the prompt.
When a character is received from the
network, it is put in a string called
CBUFFER. When CBUFFER is the
same length as the expected prompt
and a new character is received,
CBUFFER is sent along to the output,
and the new character becomes the
first one in the buffer. If the network
stops sending characters, the routine
will time out. The last thing in

Text continued on page 174
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Listing 5: The module that determines the overall behavior of the network node, according to “instructions” contained in a trans-

action table data base.

module transact;

(khkkkkkhkhkkkkhhkkhkhhkkhhkkhhhhkkhhkkhhhkhhhhhkkhhkhhhkkhkhhkhd)

(* *)
(* Transact is the transaction processor. Given a record of *)
(* a tran_type, it executes the specified transaction. *)
(* The following actions are possible: *)
(* 1l move a new file to the remote system *)
(* 2 copy over a file on the remote system *)
(* 3 move a new file from the remote system *)
(* 4 copy over a file from the remote system *)
(* 5 execute an arbitrary command on the remote system *)
(* *)
(* Basic commands executable on remote system are *)
(* l: OPEN FILE 2: CLOSE FILE 3: DELETE FILE *)
(* 4: PRINT FILE 5: APPEND TO FILE *)
(* *)
(* Copyright 1981 by Peter Reintjes *)
(* *)
(*************************************************************)
type
file_name = ARRAY [1..20] OF CHAR;
tran_type = RECORD
action : INTEGER;
system_id : INTEGER;
t_packet : file_name;
active : BOOLEAN;
END;
buffer = ARRAY [0..2047]1 OF CHAR;
buf = @buffer;
prom = STRING 50;

external function getremote(channel: CHARS;

external procedure prompt( pmt :

const
wait
nowait
TIMEOUT

var
i, j, n
o
cbuffer
time, error
exit
failed
command_file
tran
localname, remotename
tempname, newname

function command( system, cmd :

var
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var ¢ :CHAR;
wflag :BOOLEAN) :
prom;
bptr: buf;
off, len : INTEGER):
true;
false;
500;
INTEGER;
CHAR;
STRING 100;
INTEGER;
BOOLEAN;
BOOLEAN;

FILE OF CHAR;
tran_type;
file_name;
file_name;

INTEGER) : STRING

INTEGER;

INTEGER;

100C;

Listing 5 continued on page 168
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panded DPC used as a Service
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Listing 5 continued:

i, n : INTEGER;
cstring : STRING 100;

begin
(* The file contains the system name and five commands *)
(* for each system. If we want the third command for the *)
(* fourth system we need to get the 22nd line of the file *)
(* ( system # - 1) * & + command # + 1 *)
n := (system - 1) * 6 + cmd + 1 ;
for i := 1 to n do read(command_file, cstring);
command := cstring;

end;

(************** MOVERL *************************)
(* move a file from the remote system to local *)

function moverl( r_name, 1 _name :file name ): INTEGER;

var
1f : FILE OF CHAR;
result : INTEGER;

begin
rewrite(l1£f,1_name); (* create local file *)

(* get command to print a file from the remote ¥*)
(* write out the command followed by the filename *)
write(network, command, r_name);

while ( time < TIMEOUT ) do begin
error := getremote(c,nowait);
if (error = 0) then time := 0;
write(lf,c);

end;

result := prompt (pmt,bufptr,offset-length(pmt),length);
(* the prompt should be the last thing in the buffer *)
if ( result = offset + length ) then moverl := 0
else moverl := -1;
end;

(kkkkhkkhkhkkhhkkhhkkd MOVELR ***hkkhhdhkhkhhhhhhhhhhhhhdhk)
(* move a file from the local system to the remote *)

function movelr( 1_name, r_name :file_name; sid :INTEGER): INTEGER;

var
cstring : STRING 100;
1f :+ FILE OF CHAR;
result : INTEGER;

begin
reset (1f,1_name); (* open local file *)

(* get command for opening a file on remote *)
cstring := command{(sid,1l);
write(network, cstring, r_name);
Listing 5 continued on page 170
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Listing 5 continued:

while (NOT EOF(1£f)) do begin
read(lf,c);
write(netout,c);
end;
(* get command for closing file on remote *)
cstring := command(sid, 2);
write(network,cstring);

(* after network has settled, check for a normal system prompt *)
(* Note we haven't read characters from the input buffer yet *)
(* These are global variables. *)

result := prompt (pmt,bufptr,off,len);

(* the prompt should be the last thing in the buffer *)
if ( result = off + len ) then movelr := 0
else movelr := -1;
end;

entry function transact (var transaction:tran_type) : INTEGER;
begin
reset (command_file,'commands’');

with transaction do begin
active := true;
reset (packet, t_packet); (* open instruction file *)

case action of
l: begin (* move a new file to remote *)

read (packet,localname); (* name of 1local file *)
read (packet,remotename) ; (* name of file on remote *)
error := movelr(localname,remotename);
if (error <> 0) then begin
rem_delete (remotename) ;
failed := true;
end;
end;

2: begin (* copy already existing file to remote *)
read(packet,localname}; (* name of 1local file L3
read(packet, remotename) ; (* name of file on remote *)
tempname := remotename;
append (tempname,'.temp') ;
error := movelr(localname,tempname,system_id);
if (error = 0) then begin

rem_delete(remotename) ;
rem_rename (tempname, remotename) ;
end
else begin
rem_delete (tempname) ;
failed := true;
end;
end;

Listing 5 continued on page 172
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MC is a successful company selling business
applications to first time users.

MC switched from a popular but less efficient
language. MC benefits from these PL/1-80 (ANSI
Subset G) features. ¢ Fast design with picture
specifications for output. ¢« Easy data retrieval
with BT-80™ [ile manager. * Improved performance
with LINK-80™loading of disk resident overlays.

* Small. fast programs with optimized object code
and no interpreter.

Specific examples of PL/1-80’s speed. memory
conservation. error checking. and control in the

Wh

\

) puter business environment are cited.

Consultants : Ina cdandic(lj interview, Mr. CParles R]ussell. MC's
president. discusses his professional programming,

g?t/)lsesom needs.

F ’- %k Mr. Russell distinguishes. "PL/I-80 isn't a panacea.

or . It's a programmer's language. ideal for the
Business A ications experienced programmer. Just as PASCAL and
P BASIC are good _for beginners.”
By
— L Worldwide market exposure of your products

and company through your listing in our CP/M*
Compatible Software Catalog: news affecting your
business in a [ree subscription to 1SV FORUM: plus

Eﬂ\%ﬂfﬁ:‘ comprehensive seminars comprise our 1SV Support
VERZER Plan for those who write applications under CP/M.

DIGITAL RESEARCH \E I -

Yours free. sec why
MC switched. Then compare
your language.

=1

Limited quantity. Respond
now and receive a bonus
book. PL/I-80 Command
Summary. a quick reference
to 343 PL/1-80 commands
and error messages.

COMMAND
SUMMARY

(AN U FITLY h"‘iik)-
I'd like to analyze PL/I-80 — )
features. Send your Brochure -

& Bonus Book to:

Name:__ — S -
Title:
Company: __ S

Address:. . S

80) DIGITAL RESEARCH®

PO. Box 579D. Pacific Grove. CA 93950
Europe: Vector. Intl.. Leuven. Belgium, 32(16)202496
Far Easl: Microsoftware Assoc.. Tokyo. Japan. 03-403-2120
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Listing 5 continued:
3: begin (* move a new file from remote *)

read (packet,newname); (* name of local file *)
read (packet,remotename) ; (* name of file on remote *)
error := moverl (remotename,newname, system_id) ;
if (error <> 0) then begin
delete (newname) ;
failed := true;
end;
end;

4: begin (* copy over local file from remote *)
read (packet,localname); (* name of local file *)
read (packet,remotename) ; (* name of file on remote *)
tempname := localname ;
append (tempname, ' .temp') ;
error := moverl (remotename,tempname);
if (error = 0) then begin
delete(localname) ;
rename (tempname, localname) ;
end
else begin
delete (tempname) ;
failed := true;
end;
end;

5: begin (* execute a command on the remote *)
rewrite{(outfile,'cmd.temp’) ;
read (packet,command); (* get command from packet *)
write(netout,command); (* write it out to network *)
while (time < TIMEOUT) do begin
error := getremote(c,nowalt)-
if (error 0) then begin

time := 0; (* reset clock *)
if (length(cbuffer)=length(pmt)) then begin
(* we buffer a string *) write(outfile,cbuffer);
(* the length of prompt *) append (cbuffer,c);
end;

(* do we see the prompt?¥*)
if (cbuffer=pmt) then failed := false
else failed := true;

end
else time := time + 1;

end;
(* Timed out in the middle of the transfer *)
if (failed) then transact := -1
(* If the last thing we saw was the prompt *)
(* then it worked ok. *)
else transact := 0;

end; (* of case 5 *)
end (* of case *)

end;
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Text continued from page 164:

CBUFFER after the routine times out
should be the prompt from the system
indicating that the operation is com-
plete. You do not usually want the
prompt passed along to the output
file because it is not really part of the
network's response to your com-
mand.

Possible Enhancements

Several other functions may be
needed on the local processor, includ-
ing:

e Monitor space usage on the local
system, and terminate network ac-
tivity if the local storage is dwindling.
e Buffer input and output to keep
track of data moving in all directions
and control its flow. The goal is to
avoid any loss of data because of
speed differential or overflow in the
interface.

e Archive data to keep track of the
large amount of data (and storage)
available on the network. You will
probably need some form of off-line
storage, either local or out in the net-
work. Systems frequently run out of
file space a few months after a mail or
news system is installed.

Both the high-level user interface
and the low-level system interface
have been sketched briefly here.
These are user- and system-dependent
and therefore not portable, but they
will help you develop a protocol-free
network on most systems.

Some preprocessing of files can cut
down on the network interaction

time. It 1s important to order the
transactions by SYSTEM__ID so that
all transactions for a given system
will be made on the same phone call.
If there is no system response for the
first transaction, the others should
not be attempted. A Huffman encod-
ing can compress text files by as much
as two-thirds and random data by 20
to 30 percent. If you are sending large
files over long distance, this could
mean significant savings.

Making the files self-loading would
be an improvement. This can be done
by a separate utility; the actual trans-
action processor-could then be much
simpler than the one I described.

Breaking up large files into stan-
dard packet sizes and adding check-
sums can reduce the amount of re-
transmission due to a dropped bit; the
optimal packet size will depend on
the modem speed and the quality of
the connection. Other forms of pre-
processing can further enhance your
network system. With the proper set
of tools, these variations can be ex-
plored with much less effort.

The problems of conversations be-
tween computers are greatly simpli-
fied if you install programs on both
systems which support the same pro-
tocol. However, my proposed system
is sufficiently general to be used when
you have little or no control over the
software running on the remote com-
puter, and your machine must log on
and behave like a human user.

Even if every remote site has
computer-protocol facilities, they are
not likely to support the same pro-
tocol. Modules like the ones I have

presented allow you to build a gener-
alized system to converse with all
such services.

Future Network Developments

Some trends that will make a flexi-
ble network philosophy important in
the future already are evident today.

The telephone, for example, will
offer increased bandwidth, possibly
at less expense. Modem-based net-
works will be at least as important as
hardwired configurations. Greater
processing power and storage will be
available on a network node as more
powerful CPUs and memory systems
are developed. More network ser-
vices with a wide variety of protocols
will be available, and we have no
reason to be optimistic about standar-
dization.

The possibilities for a system not
tied to a specific protocol are almost
endless. High-level programs can be
built for a mail or source manage-
ment system. You can write utilities
that do everything from answering
your electronic mail while you're
away, to synchronizing the system
clock with a weekly call to a com-
puter at the National Bureau of Stan-
dards.

In addition, the modularity I've en-
couraged will allow you to make en-
hancements without losing your in-
vestment in previous software. This
characteristic could mean the dif-
ference between a networking system
which withstands (or changes to
meet) the test of time, and one that
will be abandoned in the next genera-
tion of hardware and software.m

1T

5 THE

488 D=3 [EE 488 TO S-100 INTERFACE

11

TIT

s

X

®Handles all IEEE-488 1975/78 functions
®|EEE 696 (S-100) compatible
= MBASIC subroutines supplied; no BIOS
mods required
arallel ports (8255A-5)
'IncF stnal quality; burned in and tested

D&W DIGITAL

1524 REDWOOD DRIVE
LOS ALTOS, CA 94022

{Dealer inquiries invited)

[415] 966-1460
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COMIMU

™

INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER

At last, there’s a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™. Qur
new, low-cost “shared-disk™ multi-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to almost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . . .

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter-
nal users together to “‘share” the
system’s disk resources. So, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

——
*Regisieed lrademarn of Digital Research 16c

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Mode! 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Mode! 40 boasts
nearly 1 mitlion bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

Add as many terminals as you like
- at prices starting at less than $2500.
Now that's truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controlier and multiplexor costs just
$4995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there's no fuss in getting a
CompuStar system up and running. Just
piug in a Video Processing Unit and you're
ready to go . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar's special parallel
interface allows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompusStar's disk operating system is the
industry standard CP/M* With an
Impressive array of application soft-
ware already available and several
communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep-
tiona! value and upward
growth capability. The
CompuStar™, A true price
and performance leader!

= =|NTERTEC
ﬂf]' CDATA
= = SYSEMS.

2300 Broad River Rd. Columbia. SC 29210
(803) 798- 9100 TWX' 810-666-2115
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A Simple Implementation
of Multitasking

Multitasking software makes
multiuser systems possible and per-
mits the division of complex pro-
grams into smaller segments. Writing
such software requires an under-
standing of the basic principles of
synchronization (ie: executing the
right program or using the right stack
at the right time) and a knowledge of
resource sharing (using such com-
puter resources as printers, key-
boards, memory, and central process-
ing units).

This article explains how to write
multitasking software for micro-
processors. I will first discuss the
theory of multitasking, then give a
simple example of one of the better
implementations, called SLEEP
(originated by APh Technological
Consulting, a firm located in
Pasadena, California).

Multitasking has many possible ap
plications. A few examples are:
handling communications between a
computer and more than one ter-
minal; programming devices like
thermostats, burglar alarms, and
light controllers; having your com-
puter play your favorite adventure
game and regulate room temperature
at the same time; and connecting two
terminals to your computer so that
each can run a different BASIC pro-
gram at the same time.

The last example is, of course,
timesharing—a well-known and

About the Author

Wendell Brown, a Hughes Aircraft Com-
pany Bachelor of Science scholar, is studying
Computer Science at Comell University.
Among his interests are robotics, computer
graphics, and speech.

Wendell Brown
8 Reynolds St
Oneonta NY 13820

complex variety of multitasking.

Not all programs can or should use
multitasking, but many applications
are naturals for this approach.
Keyboard polling (watching the
keyboard to see if a key is pressed)
and printer driving (telling a printer
to do something) can each be written
as a closed loop, and then, during
execution, made to seem as if they are
running simultaneously.

In addition to making your com-
puter more versatile and useful,
learning to write multitasking soft-
ware has other benefits. For one
thing, it forces you to organize your
programs. For another, the multitask-
ing approach lets you break large
programs into smaller, more
manageable pieces. You can then
assign the writing to several different
persons, and the author of one piece
will not need to know how the other
pieces work. Of course, each writer
must know the bounds of his or her
assignment, and must understand the
relationships between the pieces.
Dividing programs this way not only
helps you complete a large project
faster, but also simplifies debugging,
as it is much easier to debug small
pieces of code than one large pro-
gram.

Methods of Multitasking

Though simple in theory, several of
the methods of achieving multitask-
ing are tough to implement. Others
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can be implemented by means of
straightforward programming. Let's
examine a few methods, choose one,
and focus on it.

Perhaps the most familiar way to
complete a serles of tasks is to simply
line them up and perform them in
succession. In BASIC we could do
this by writing a set of subroutines,
and then have a master loop to call
each of the subroutines in turn
(sometimes called the “hen-and
piglets” method, see listing 1). A
similar structure can also be used in a
machine-code program.

One problem with the hen-and-
piglets method is that subroutines are
not closed; there is no guarantee that
the piglet will ever run to completion.
Thus, each subroutine must have a
RETURN statement at the end. While
this does not pose a difficulty for sim-
ple routines, it can be cumbersome in
larger programs where we might
want to use a routine written by
someone else. In that case we might
have trouble adding the RETURN
statement in the proper place.

Another problem with this method
is that each routine cannot have its
own stack. Although it isn't a prob-
lem in BASIC, it can be a big problem
in machine code; sometimes a routine
needs its own stack, or the stack is
too short, or we don't want to disturb
the data far up on the stack.

But the hen-and-piglets method
does work well for simple programs.
The method requires no program-
ming overhead, and, furthermore, it
is easy to add another routine in the
loop. To do so, simply insert a CALL
statement in the control loop where

Circle 371 on [nquiry card. =g



Tiny BASIC MICROCOMPUTER

K-8073

The Computer That Recaptures Simplicity

Remote Slaves

DI-8020 16 CHN A/D

$262

———— o

, Optional
| Host Computer

K-8073 Microcomputer

$388

Remote Slaves

DO0-8028 8 CHN TRIAC Controller

$296

INPUT ppp PP DECISION pppp OUTPUT

TODAY'S NEEDS

How many times have you thought about
designing or purchasing the ultimate
intelligent contro! system but were dis-
couraged by the R&D time or price?
Transwave took the initiative of design-
ing one for you. Combining versatility
with low cost, the K-8073 Tiny BASIC
Microcomputer has already taken the
lead in the process control market. Pro-
gramming is reduced to mere hours
because of the on-chip Tiny BASIC
Microinterpreter. I/0 is extended to
previously unheard of limits because
of the on-board ART/RC (Asynchro-
nous Receiver Transmitter/Remote
Controller).

This processor-like chip provides
bi-directional serial communication be-
tween the K-8073 and its remotely
located peripheral 1/0 devices. In addi-
tion, the K-8073 can operate in a stand-
alone, satellite, or host mode. When
interfaced thru RS-232, you can utilize
your host computer, large or small, for
polling, editing and mass data storage.

INPUT

The DI-8020 is a 20 channel A/D input
module designed to collect data from
remote sensors monitoring temperature,
humidity, light, pressure, etc. Each A/D
module is capable of monitoring 16
analog and 4 digital signals. Remark-
ably versatile, the DI1-8020 is adaptable
to any environment.

In addition to an extensive input
range, this A/D module eliminates the
usual installation hassles because of the
unique ART/RC communications route.
A single wwisted pair or coaxial wire
serves as the bi-directional DPW (Data
Pathway) between the DI-8020 and the
K-8073 Tiny BASIC Microcomputer.

PS-5/25 Development Station $195

DECISION

After receiving data, the K-8073 exe-

cutes from your EPROM based Tiny

BASIC program. This decision making

process is augmented by these State-

of-the-Art features:

¢ 1K Byte Local RAM

* 8K Byte Operating EPROM Space

* 2K Byte of Firmware Utilities

¢ RS-232, 110-4800 Baud Selectable

® Real-Time/Date Clock (Even Calcu-
lates Leap Year)

¢ 24 Lines Programmable Paralle! 1/0
(PPI)

« Single Wire Serial 1/0 for 128 Remote
Slave Stations (ART/RC)

¢ On-Board EPROM Programming

e Autostart EPROM (Power-on Boot)

¢ 2 Sense Interrupts

¢ 3 Flag Outputs

e +5 Voit Operation

ouUTPUT

Completing the cycie of [=D~>0 is the

DO0-8028: an 8 channel TRIAC Control

Module. This board features 8 optically

isolated TRIACS with a maximum rat-

ing of up to 300 Watts AC control per

channel. Receiving commands from the

K-8073 via the full duplex DPW, you

can daisy chain as many as 128 of these

“slave" stations.

STAND ALONE SIMPLICITY

Whether you free your mainframe, free

your mint or start from scratch, you can

let closed loop control be the minimum

configuration it should be. These cards

are exactly the fundamental pieces

needed for today’s control applications.

To order your K-8073 or for further in-

formation on the Vanderbilt Series 8000

Product Line, write or call:

TRANSWAVE CORPORATION, Cedar

Valley Building, Vanderbilt, PA 15486

Phone: (412) 628-6370.

SFEER A0 BAARNTNTANTT BE
I:]BEQEE!’ ﬁgﬂr\r'ﬁ
COMPUTER DIVISION OF UTSC




the other subroutines have their

CALL statements.

SLEEP

Another way to accomplish
multitasking is a method called
SLEEP. We will focus on this method,
in which each routine has a closed

loop and does not return at the end.
Instead, the statement CALL SLEEP is
inserted anywhere in the closed loop
of the routine. In effect, the SLEEP
routine replaces the main CALL loop
in the hen-and-piglets method.
Although implementation is tricky,
SLEEP is a unique and useful tool.

Listing 1: A simple BASIC program illustrating the "hen-and-piglets” method of im-
plementing multitasking. A ‘master loop starting at line 20 calls each of the
subroutines—Huey, Duey, and Luey—in turn.

LIST

10 REM TH1S PROGRAM IS AM EXAMPLE NF THE HEM AND PIGLETS METHOD

20 REM HERE 1S THE LOOP
30 6GOSUB 100
40 GOSIIB 200
50 6NSUB 300

60 GOTO 20

100 REM enenne HUEY seenene
110 PRIMT "HY; »

120 RETURM

200 REM eeeene DUEY eevnnne
210 PRINT "D";

220 RETURM

300 NEM eewvee [UJEY eonnnee
310 PRINMT '"L";

320 RETURH

READY

RUN

HDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLHDLH

We can use SLEEP to multitask a
series of routines so that they all ap-
pear to run at the same time. We'll ex-
plore the general idea, then look at a
specific example.

The SLEEP routine essentially
simulates a complex computed
GOTO statement. It first determines
which program called it, then
calculates which program to jump to
next. The programs are serviced
(branched to) in a circular fashion, so
that each program is executed once
every cycle. The only requirement is
that each program must call SLEEP to
give the other programs a chance to
run.

When a program calls SLEEP, it is,
in effect, giving SLEEP control of the
processor; SLEEP, in turn, passes
contro] on to the next program. If any
of the programs are “time-critical”
(ie: must be run within a given time
period), then we must be sure that no
one routine dominates the processor.
Specifically, we must place the CALL
SLEEP statement where it will be ex-
ecuted often in the loop of each pro-

oo

A\

= THE SYSTEM INTEGRATERS=
Ithaca [nferSysiems-
THE MICRO FOR BIGGER IDEAS IS NOW MUCH BIGGER.

Multi-user Z80 Systems

*CP/M-*MP/M 1 to 4 User
(64K to 256K) Floppy and Hard Disk Systems

%ol ]

—

Terminals - Printers - Accessories - Service
—————_ y Complete Business and Development Systems

Specialized Business 3ystems
5306 S. Bannock, Littleton, CO 80120

(303) 797-8709

'“Trademark of Ithaca intersystems, Inc.

*CP/M and *MP/M are Registered Trademarks
of Digital Research.
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D.C. POWER SUPPLI

POWER-ONE

S

Our customers select their favorite modeis

small floppies and micro-computers to large main-

The choice wasn't easy. Not with 105 open frame
linears and a full switcher line to choose from. Still,
the top models of the past year — proudly pictured

below — have been named.

Actually, this is a statement of Power-One’s most
popular D.C. power supplies — as determined by our
customers. Obviously, applications vary widely, from

frame systems.

But one thing they ali have In common. They're bulit
by Power-One. Which means the most reliable power
supplies available, at the lowest cost possible.

So take a look at our entlre line. Send for our new
1981 Catalog and Facilities Brochure for details.

Switchers

Hi-Tech Design

High Efficiency - 75% min.
Compact/Light Weight
115/230 VAC Input

20 msec Hold-up

Totally Enclosed
Packaging

Two Year Warrantee

e 24 Hour Burn-in

SINGLE OUTPUT

i
=~ -

u, . L
i
‘mummmuum

5V to 24V Models

SD, 60W : $115.00
SF, 100W : $170.00
SK, 200W : $250.00

MULTIPLE OUTPUT

150 Watts
' gt
gL
5V @ 20A 12V @ 3A
12V @ 5A 5V to 24V @ 3.5A

User Selectable
SHQ-150W : $295.00

QUME PRINTER SUPPLY

5V @ 10A
+ 15V @ 4.5A/16A Peak

SP305 : $345.00

Disk-Drive

* Powers Most Popular
Drives

7 “Off the Shelf"” Models
Powers Drives & Controller
UL & CSA Recognized
115/230 VAC Input

5%"” FLOPPY SUPPLIES

CP340, 1 Drive : $44.95
CP323, Up to 4 Drivers : $74.95

Open-Frame Linear

* Industry Standard
Packages

115/230 VAC Input

+.05% Regulation

Two Year Warrantee

UL & CSA Recognized
Industry’'s Best Power/Cost
Ratio

SINGLE OUTPUT

S|

iad

5V @ 3A 24V @ 1.2A
12V @ 1.7A 28V @ 1.0A
15V @ 1.5A 250V @ 0.1A

HB Series : $24.95

8.0” FLOPPY SUPPLIES

CP205, 1 Drive : $69.95
CP206, 2 Drives : $91.95
CP162, Up to 4 Drives : $120.00

WINCHESTER SUPPLIES

2 Models to Power any
Manufacturer's Drive

CP379, CP384 : $120.00

SINGLE OUTPUT

24V @ 2.4A

5V @ 6A
12V @ 3.4A 28V @ 2.0A
15V @ 3.0A 48V @ 1.0A

HC Series : $44.95 to $49.95

DUAL OUTPU

+12V @ 1.0A or
+15V @ 0.8A

HAA15.0.8 : $39.95

DUAL OUTPUT

+12V @ 1.7A or
+15V @ 1.5A

HBB15-1.5 : $49.95

TRIPLE OUTPUT

5V @ 2A
+9V to =15V @ 0.4A

HTAA-16W : $49.95

TRIPLE OUTPUT

5V @ 3A
+12V @ 1A or
+15V @ 0.8A

HBAA-40W : $69.95

POWER FAIL MONITORS

j e |
.
— ‘k‘ it .— o
¢ Indicates pending i

system power loss.

¢ Monitors AC line and
OC outputs.

¢ Allows for orderly data-
save procedures

PFM-1: $24.95

PFM-2 : $39.95

e
(\‘ “\W“ \\
\ Dp \

\ﬂ"ﬁ?» \
5\3‘?‘)‘5'\
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Get your free copies now!

Phone or write us direct, or circle the

reader service number
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Power One Drive « Camarillo, CA 93010 - (805) 484-2806 - (805) 987-3891 = TWX 910-336-1297
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Free!

Edmund
Scientific
Catalog

Edmund Sclentitic Catalog
[piie bt

I ]

Explore With Us!

Over 4,000 unusual and intriguing
products are in this FREE 1981
catalog. Our new products for
work and leisure will peak your
curiosity and make you eager to
try them yourself.

What’s Your Interest?

It's all here—Astronomy,
Microscopy, Lasers, Alternate
Energy, Weather, Binoculars,
Magnets, Magnifiers, Lab
Equipment, Biofeedback, Unique
Lighting, Scientific Living—and
more! Discover a new interest or
add sparkle to an old one.

Don’t Delay!

Our FREE 112-page, colortul
1981 catalog is your guide to
unigue, exciting products. You'll
find what you're looking for and
more in Edmund Scientific’s
World Of Science

J Yes! Rush me your FREE Catalog
s0 | can explore Edmund Scientific's

World of Science ... Today!

Name B

Address —
City -

State _Zip

Clip and Mall Coupon to
Edmund Scientific

Dept. 8210 KH20 Edscorp Bidg.
Barrington, N.J. 08007

No.225 °1981 Edmund Scientific
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gram. Further, we must write a small
program (about 30 bytes) to initialize
each program'’s stack.

Think of each program as having
its own microprocessor. Each pro-
gram has an individual stack and is
written as a closed loop in order to
allow continuous operation. All pro-
grams share the same memory, which
has both advantages and disadvan-
tages. Programs can pass data among
themselves by using this shared
memory as a common data area. One
program can write to a predetermined
memory byte, while another reads
this byte.

The disadvantage of shared mem-

ory is that sometimes it is convenient
for each program to have its own uni-
que memory. For example, if we
wanted to time-share a BASIC in
order to run more than one BASIC
program at a time, then we would
have to provide enough memory to
hold both programs. Since most
BASICs aren’t relocatable (having a
unique address where they must be
loaded and executed), we can hold
only one copy of BASIC in memory
at one time. And since most BASICs
use a unique memory area to store a
single program, we have to use more
tricks to make a multiprogram
BASIC run. (More on this later.)

Listing 2: SNOOZE, a 6502 assembly-language program showing the SLEEP method of
implementing multitasking. Three separate programs—Huey, Duey, and Luey—each
contain a CALL SLEEP statement. The SLEEP routine branches to the programs in a
cyclical fashion. Each program is executed once every cycle, and all appear to run

simultaneously.

TITLE “SNOOZE"

:::::::::::::::::,:::;;;;;;;; """"

PP PP PII LI PP LI PIEIIIIEIIIIIIIIIIIIIIEILEIEIEEEDS

THIS SIMPLE EXAMPLE SHOWS HOW EASY 1T 1S TO IMPLEMENT A MULTI~

,TASKED MACHIME. THE THREE SEPARATE,
;TO RUMN SIMULTAMEOUSLY APRE:

HUEY, DUEY, AMD LUEY.

INDEPEMDENT PROGRAMS WHICH APPEAR
HUEY PRINTS A "H" T0O

;THE TERMINAL, DUEY A "D', AMD LUEY A “L".

PP PP PP EI I PP PP PL PP PP II PP PP PP PP PPN PP I PP PP E PP I IIIIEIIIIIIIPIEIIIIEIIELITS

ZSECT
TTYOUT  =: $FFEF
JOBS = 3
STACKLEM = 20
SPTABLE BLOCK JOBS
CURJOB BLOCK 1
STACKAREA:
BLOCK STACKLEM
HSTACK d
BLOCK STACKLEN
DSTACK 3
BLOCK STACKLEM
LSTACK
PSECT
STARTUP:
SE1
cLD
STKINIT: LDX fLSB(LSTACK-1)
TXS
LDA #MSB(LUEY=-1)
PHA
LDA #LSB(LUEY-1)
PHA
LDA #LSB(LSTACK=3)
STA SPTABLE+1
Lbx #LSB(NSTACK-1)
TXS
LDA #MSB(NUEY-1)
PHA
LDA # LSB(NUEY-1)
PHA
LhA #LSB(DSTACK-3)
STA SPTABLE+2
LDX J LSB(HSTACK-1)
TXS
LDA #0
STA CURJNB

PO PP I I PP P IPIIIIIIPIIPIIIIIIPIIIIIIIPIPIIIIIIIIIIII

;ADDRESS OF TTYOUT ROUTINE

;sMUMBER OF JORS

;LENGTH OF EACH JOB'S STACK

;ARRAY OF STACK APPRESSES

;MUMBER OF THE CURRENT J0B RIMMING

;EACH JOB HAS ITS OWMN STACK
;1N THE 6502, THE STACKS "GROW' UPWARD

;BRANMCH HERE TO START EXECUTION
;DISABLE INTERRUPTS

;CLEAR DECIMAL MODE

;IMITIALIZE LUEY'S STACK

;PLACE LUEY'S ADDRESS OM LUEY'S STACK

3IMITIALIZE DUEY'S STACK
;PLACE DUEY'S ADPDRESS NM NUEY'S STACK

;CURRENT STACK IS HUEY'S STACK
;PREPARE TO RUN JOB #0 (HUEY)

VIIEIIIIIPIIIIIS

THAT IS ALL THAT HAS TO BE DOME TO |N|T|ALIZE TH"HACHI”E
NOU SIMPLY JUMP TO JOB #0 (WHICH HAPPENS Tn BE HUEY IM THIS EXAMPLE),
3AND ALL THREE MACHIMNES WILL APPARENTLY RUM SIMULTANEOUSLY.

JMP HUEY

Listing 2 continued on page 182



EHOLDERS® EQUITY

Conman

BUSINESS PLANNER ™
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" per page
anmth
h page

an RETURM pr.ontsz

04s22/82 Page 27
CONPANV word P"ﬂ!lll l'\q !"‘vl!ll !n:
NOD:L N'Glul G"ﬂuth

SVAIHNG ..IIZ ACV\MLI 03/83

xn nuJ.u n... vn"l

:xP!u!! xncon! CABH we

MONTH 14;  Geptesber nlz
-11 Oper Expense 1 “Phone "
-72 Rental 1 o “Delivery Van®
16 General Overneas 2037

03 Purchase
-23 Hire 20

“Electric Typewriter®
“Typist II°

20 Typing Service 4403 s278
<80 New Produci/Service “Individuslly Targeted Resuses®
30 Resuss Hriting 9472 13208
40 Printing 23243 Jea76
TOTAL e $51%6 43231 ez2218

— Duosoft’s Real World

Business Plan Modeling System

You've been wanting to start your
own business for quite some time, but
just haven’t been able to do so. You've
got a money-making idea—but how
can you get bankers and investors to
listen?

Here’s how! We’'ve come up with the
first business modeler designed for en-
trepreneurs. It turns your ideas into
dollars and cents language that hard-
headed businessmen understand. It
does your talking for you.

® Customized reports

Craphical projections
Standard financial statements
Password protected data
Moving time window

Sample business data

Tutorial documentation
Projections updated by actuals

PROJECT ORIENTED

BUSINESS PLANNER enables you to
group employees, equipment, and

BUSINESS PLANNER is a trademark of Duosoft Corporation.
APPLE and Apple Pascal are trad ks of Apple C
Incorporated. UCSD Pascal is a trademark of the Regents of
the University of California.

other costs into an income producing
project.

Projects can be combined together
in a model to show the net result, or ex-
amined independently. By starting pro-
jects at different times, you can make
crucial timing decisions.

As your business grows, models may
be combined into larger models. Each
new venture can be brought under the
master plan. BUSINESS PLANNER can
continue working for you.

HANDLES ACTUALS

Planning your business is only part of
the problem. BUSINESS PLANNER
compares actual results against the
model! in order to focus attention on
problems that may affect future perfor-
mance. “What If?” scenarios can be
developed to help you plan for the
unexpected.

CUSTOMER SERVICE

Duosoft backs its software by a full
service guarantee that protects your in-
vestment. Updates are free for the first
year. Extra backup copies are available
at a nominal cost.

You'll receive our newsletter free of
charge. It features tips for new
businesses, user comments, product
descriptions, and announcements of
version updates.

AVAILABLE FOR THE APPLE Il

BUSINESS PLANNER is now
available for the Apple Il, and will be
released JAN 1982 for the Apple Il
Versions for all major machines are
currently being developed.

Written in UCSD Pascal with exten-
sions in Apple Pascal, 48K of memory
and at least one disk drive is required.
The Language Card is not necessary
since we supply special system soft-
ware,

PLANNING FOR YOUR FUTURE

BUSINESS PLANNER helps provide
the financial proof you’ve needed to
fun that new business. What s
knowledge like that worth to you?

Yet it costs only a low $295, a small
business expense.

You need to put all this power to
work for you right now. Unless you
really like working for somebody else.

If your dealer doesn’t have
BUSINESS PLANNER, call
us—(217) 356-7542.

SO
VISA
| .
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DISCOUNT
HARDWARE

Division of System Interface Consultants, Inc.

IEEE 696/S-100 Standard Boards

(empuPro:...a0000m

STATE OF THE ART CPU BOARDS

DUAL CPU 8/16 bit. ............. $349
Z-80CPU.......... $249
FAST RELIABLE STATIC MEMORY
16K ....... $299 32K, .$499 .

48K ..3749 S798°
SYSTEM AUGMENTATION

F0s N P10 | e p— $199
DISK-1 DMA Disk Cont. .......... $399
SUPPORT-1 Muitifunction......... S299

DISGOUNT HARDWARE

Division of System Interface Consultants, Inc.
17440 Rewvello Drive
Pacific Palisades, CA 90272

Enclosed is &
Please express the following assembled,
tested, and warranted [EEE 696/S-100
boards:

Name
Address

Phone { )

Add S25 to each order for express shipping, handling
and insurance. California residents add 6% tax. Allow
2 weeks for personal checks. Prices subject to change

CONSULTANTS

CALL FOR INFORMATION AND PRICES ON

\SVYsEM_2100

The business computer that's

HERE TOOAY and HERE TOMORROW
avoid obsolescence 8 & 16 bit

(213) 454-2100

System Interface Consultants, Inc.

Computer Specialists Established 1969

182  October 1981 © BYTE Publications [nc

Listing 2 continued:
;AND HOW THE THREE PROGRAMS

HUEY : L.DA §ryn
JSR TTYOUT
JsRn SLEEP
JHP HUEY
DUEY: LDA prpn
JSR TTYNUT
JsP SLEEP
JHP PUFY
LUEY: LDA R
JSR TTYNUT
Jsp SLEEP
JHp LUEY
SLEEP: TSX
LDY CURJNR
STX SPTARLE, Y
1Ny
cry 4 JORS
RHE NOZEROD
LbY +0
HOZEROD: STY CURJINR
LDX SPTARLE, Y
TXS
RTS

; PROGRAM HUEY
JPRINT A "H'" AT THE TERMIMAL

; PROGRAM DUEY
SPRIMT A "N" AT THE TERMIMAL

; PROGRAM LUEY
SPRINT A “L'" AT THE TERMINMAL

SROUTINE TO "PUT TO SLEEP" THE
;CURRENT JOB, AND 'AWAKEM" THE MEXT
;JOB. SLEEP CAN BE PLACED ANYWHERE.
;1F REACHED THE LAST J0OB, THEN START
SEXECUTIMNG THE FIRST JOB AGAIM

sIF YOU WANT TO SAVE Your cPuy REGISTERS BEFORE A PROGRAM S PUT TO SLEEP,

;THEM CALL SLEEPR IMSTEAD OF SLEEP.

pPHP
PHA
TXA
PHA
TYA
PHA
JsR
PLA
TAY
PLA
TAY.
PLA
pLP
RTS

SLEEPR:

SLCEP

Example: Using SLEEP

Let’s look at the program SNOOZE
(see listing 2). Written in 6502
assembly language, SNOOZE is a
simple example of SLEEP that shows
how to multitask the three functions
Huey, Duey, and Luey. SNOOZE
can be broken down into three main
areas: initialization; the sub-
programs Huey, Duey, and Luey;
and SLEEP.

Although in this example the in-
itialization segment is larger than the
program segment, this is not always
the case. The purpose of initialization
is to set up the stack areas for the
three subprograms. We'll follow the
initialization segment from the top
down.

The ZSECT merely tells the
assembler to place the following code
in page zero (bytes O to 255). With the
6502 microprocessor, the stack

;SAVE REGISTERS ON STACK

;SLEEP MOW THAT REGISTERS ARE SAVED

sAUAKEN, RECALL REGISTERS FROM STACK

pointer can point to memory only
within the first page. TTYOUT is a
routine (not shown) which prints the
contents of the accumulator to the
terminal. This routine varies from
one computer system to the next.

JOBS signifies the number of jobs
that we want to multitask; in this
case, there are three (Huey, Duey,
and Luey). STACKLEN signifies the
length of each program’s stack.
SPTABLE is a table of length JOBS,
to be used exactly like a stack pointer.
Each job has its own stack pointer,
which is stored in the table when one
particular job is asleep. CURJOB con-
tains the number of the job currently
running. In this example, CURJOB
may have only the values 0 (which
means Huey is running), 1 (Luey), or
2 (Duey).

STACKAREA is JOBS X STACK-
LEN bytes long (3 X 20 = 60 in this



The Multi-User Computer

With The MmmOST"™

The TeleVideo family of multi-user
business computer systems brings
you the highest job throughput . . .
every user controls a private com-
puter while sharing a common data
base!!! The CP/M®} operating system

1CP/M® is a Registered Trademark of Digital Research, Inc.

*MmmOST® is a Registered Trademark of TeleVideo Systems, Inc.

WORD
PROCESSING

‘ACCOUNTING SERVICE
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PAYROLL

:':Niulll-usev. Multi-task. IMulti-processor ()peraling byslcm—rechnolngy

opens the window to the largest array
of business applications available for
microcomputers.

TeleVideo Systems provides the
computing solution!

Nationwide service by General Electric
Company’s Instrumentation and Communication
Equipment Service Centers.

S
INVENTORY

o

TeleVideo Systems

TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94086
408/745-7760; 800/538-8725 (toll-free outside California)
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Minicomputer performance in

Multi-user. Multi Tasking. Decision I memory man-
agement hardware includes a memory map that is
similar to the IBM 360;” and IBM 3707 It supports
up to 16 tasks or 15 users and a supervisor without
swapping. And, more with swapping. Each task or
user enjoys complete memory protection and dynamic
memory allocation. One task may be delegated as a
supervisor to privileged system functions forbidden
to ordinary tasks or users. Such functions (170 calls,
unauthorized memory access, etc.), will trap to the
supervisor. If supervisory functions are not required
the system can be configured for turnkey multi-user
operation.

Multi-purpose IEEE696/S-100. Decision I utilizes the
Morrow Designs IEEE Standard S-100 Wunderbuss:
That means you can configure it to your

specific applications. Add a floating point
processor, add memory (to a full mega-
byte), add 1/0, add controllers...add
boards from dozens of manufacturers.
And S-100 has a major advantage
over single-board computers: If a
board goes down, you simply replace
it. And keep running. If you want to
expand your system. Add boards
and terminals.

An unmatched software base.
Decision I runs on the M/OS™
operating system. M/OS sup-
ports all system calls source

compatibly with UNIX? Thus, UNIX programs will
compile directly and UNIX documentation is almost
totally applicable. Morrow CP/M* has been configured
to run under M/0S and communicate with both CP/M
and UNIX standard media for maximum portability.
Languages available include BASIC, COBOL, FORTRAN,
RATFOR, Pascal and C. That means Decision I
offers you a software base unmatched in

its price/performance arena.

The OEM machine. A basic multi-user
system at $5,225 includes
the Decision I, 4 Mhz
Z80A-based CPU,
sophisticated
memory

IBM 360 and 370 are trademarks of 1BM Corp.
Wunderbuss is a registered trademark of Morrow Designs
Decision 1 and M/0OS are trademarks of Morrow Designs
UNIX is a trademark of Bell Laboratories, Inc.

CP/M is a trademark of Digital Research Corp.



a multi-user Microcomputer.

boards, controllers and software allow you to
configure your system your way...through a single
supplier.

The decision is yours. Compare the Decision I,
feature-for-feature with mini or microcomputers on
the market today. Compare capabilities. Compare
flexibility. Compare utility. Then, compare price.
We think Decision I will change the way you think
about microcomputer systems.

Complete information? See your computer dealer.
Or, write Morrow Designs.

LOOK TO MORROW
FOR ANSWERS.
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hardware, CF/M L g
2.2, M/BASIC 5.2,
3 serial and 2 parallel 1/0
ports, 14 1/0 slots with S-100
connectors, supervisor control in
both hardware and software, 128K of
RAM and two quad-density disk drives
(800K) with DMA controller. Plus, cabinet
(either desk-top or rack-mount), and power
supply. The same system with 8” floppies
and a full Megabyte of formatted storage costs
$5,659. And, we offer OEM pricing.

A better microcomputer. Whether you're build-
ing a single or multi-user system, the Decision I
offers you a hardware/software combination
unmatched in the field. Decision I is not simply an
improved 8-bit microcomputer. It's a breakthrough. MDRRDW nESIENs
In both computing power and price.

5221 Central Avenue, Richmond, CA 94804

Systems your way. Morrow Designs’ full range of hard {415) 524-2101
and floppy disk memory, add-in memory boards, 1/0

Circle 249 on inquiry card.



example), and houses the actual stack
for each program. Since in the 6502
the stack “grow” upward (toward

page zero), each program’s stack has
a label pointing to the bottom of the
stack. As a stack is used, the pointer

Figure 1: Saving a return address in the
stack during execution of the SNOOZE
program (shown in listing 2). Whenever a
machine-level subroutine is called, the
microprocessor forces the return address
onto the stack. Later, when an RTS
(return) instruction is executed, the
microprocessor retrieves the return ad-
dress from the stack and puts it into the
program counter. As a result, executing
an RTS instruction causes the micro-
processor to branch to the start of the
subroutine.

m-3 m-3
m-2 m-2 je— SP
m-1 m-1 RAH
m [*——SP m RAL
m+1 m+1
m+2 m+2
x X
m+3 3} m+3 3}
[ [~ 4 L4
/'/J| (= =
‘ (2] | w
| | | 1
| BEFORE | | aFTER |

SP=STACK POINTER
RAH = RETURN ADDRESS, HIGHER ORDER
BITS
RAL = RETURN ADDRESS, LOWER ORDER
8 BITS

steps along the stack.

Now that we have defined
variables and stacks in page zero, we
must fill those variables with mean-
ingful values. PSECT tells the
assembler that the following is pro-
gram code, to be placed somewhere
other than page zero. Label START-
UP is the place we’'ll branch to in
order to begin the programs.

Before Huey, Duey, and Luey run,
however, we must complete in-
itialization. SEI disables the 6502 in-
terrupts—just a precaution in case we
forget to disable interrupts after the
last program. CLD clears the 6502
decimal mode, and is another general
precaution, rather than a unique re-
quirement of multitasking.

The next twenty instructions lead
to one goal: to fill the bottom two
bytes of each stack with the starting
address of the program so that we can

Picture the fastest, most accurate schoolteacher you ever had, point-
ing out all your spelling errors so you can correct them instantly.
This new spelling checker for Electric Pencil and Scripsit files is
modeled after her: it's virtually impossible to misspell with MIZ SPELL!
Unlike other spelling checking programs:

MIZ SPELL will operate on one or more disc drives. (Some others

FOR TRSDOS
OR CP/M

Meet author ARNOLD SCHAEFFER
Altends Georgia Tech starting Fall, 1981;
plans to major in computer science. First

exposed to computers in 6th grade ; sold

first program at age 16. Characterizes
self as “"not a good speller”; was

require a minimum of two.)

MIZ SPELL will work with words of any length.(Others have limits

on maximum word length.}

MIZ SPELL is interactive; you can correct mistakes as they are
pointed out. (Some require multiple, time-consuming passes.)

inspired to write MIZ SPELL when
he examined available
programming in store. decided
“it could have been done

much better

Check these features vs. other spelling checkers:

MIZ SPELL maintains separate dictionaries for specialized vo-
cabularies, each with a 27,000 word capacity. (18,000 included.)

MIZ SPELL learns new words from your text files as it checks for
spelling errors. (Words can also be deleted from the dictionary—

but not accidentally, as with some other programs.)

MIZ SPELL offers such options as: ignore word in text, delete word

in text, change word in text, add all remaining words, etc.

MIZ SPELL permits user configuration of system, including specifi-
cation of default extensions for original and corrected text file.

TRsg0model | §BQI5  cPme $TQID

TRS-80 and TRSDOS are registered trademarks of Tandy Radio Shack Corp.

CP/M is a registered trademark of Digital Research,

HOW TO ORDER:
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CALL TOLL FREE: (800) 645-6038 (except NY*)

COMPUTER TO COMPUTER: (516) 334-3134
WRITE: Dept. 881b, Box 265, Jericho, NY 11753

ZTZ PROGRAMS UNLIMITED"

FULLGUARANTEE

If for any reason dissatistied with any purchase from PROGRAMS
UNLIMITED. return merchandise in onginal condtion and pack-
aging for prompt. full refund

Add $1.00 for postage and handling.
NY Residents add sales tax.

Visa, Master Card, American Express.

*NY State residents call 516- 997-8668
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DOS, DOS/VS, DOS/VSE,

A good career fit is often hard to
find. . . and definitely worth looking
for.

If you're an IBM DOS, DOS/VS,
DOS/VSE, or EDOS operating systems
professional, your search is over.
Nixdorf Computer Software Company,
Richmond, VA, is the company tailor-
made for your talents and ambitions.

NCSC: Small company infor-
mality. Big company resources.
As a wholly-owned subsidiary of
Nixdorf Computer Corporation,
Waltham, MA, NCSC offers the
perfect environment for your personal
and professional growth. You'll work
with other talented professionals in
small project teams at the leading
edge of operating systems develop-
ment technology. Our atmosphere en-
courages and rewards creativity and
innovation. And it's all backed by
Nixdorf Computer's international
reputation.

Our simple philosophy:
Challenged and happy people
produce the best work.

At NCSC, we're firmly committed to
state-of-the-art technological ex-
cellence—placing us on the Datapro
software honor roll for 3 consecutive
years. So your talent will be chal-
lenged and stimulated to grow and
mature. Our creative environment,
professional attitude, and friendly at-
mosphere blend to provide a truly
enriching career experience.

What about the benefits?
They're outstanding. Health, major
medical, life, dental, prescription
drugs, short-term and long-term
disability, vacations and holidays, sav-

TOESNT DEVELOPMENT
FIT YOUR TALENT S
BETTER 7

ings and investment plan, direct pay
deposit, 100% tuition reimbursement,
in-house training and education pro-
grams, and more. Sounds great?
You're right.

Nationwide Locations.

NCSC has regional offices in some of
the most desirable cities in the U.S.
Several opportunities are available in
Dallas and Chicago, with the majority
of positions open at NCSC head-
quarters in Richmond, Virginia.

In Richmond, the emphasis is
outdoors.

Golf in January. Enjoy your favorite
outdoor activities 9 to 10 months a
year. Sensibly-priced homes on
family-sized building sites. You'll like
living in Virginia's state capital, with
its cosmopolitan, professional am-
bience, 600,000 metro population,

within 2 hours from Washington, D.C.,

the Blue Ridge Mountains, or the
seashore. And your very competitive
NCSC salary goes a lot farther with
Richmond's low cost of living.

Our Current Opportunities:

For all these positions, you should
have at least 2 years IBM DOS,
DOS/VS, DOS/VSE or EDOS operating
system experience and be proficient
in Assembly language programming.
Teleprocessing, networking, RJE,
VSAM, BTAM, VTAM and CICS would
be valuable.

Operating Systems
Programmer.

Design and develop from ground floor
a complete software system, in-
cluding operating systems and com-
munications software.

EDOS Systems Programmers. . .

Software Support
Representative.

Provide customer support for Nixdorf
operating system software. Customer
contact and troubleshooting ex-
perience essential.

Systems Programmer.

Provide program fixes, implement
enhancements, and assist customer
support efforts.

Support Systems Programmer.
Perform systems generation,
maintenance, and other software sup-
port functions for in-house develop-
ment, support and production.

Technical Instructor.

Conduct in-house and customer
education for our operating system
products; travel involved. Instruction
proficiency essential.

Technical Writer.

Provide internal documentation
development programs. We seek a
professional whose talents combine
systems programming experience
with strong technical writing skills.

If you're interested and feel you're
the right fit for one of our oppor-
tunities, please forward your resume,
stating your area of interest and in-
cluding your salary history, to
Employment Manager, Dept. B,
Nixdorf Computer Software Company,
6517 Everglades Dr., Richmond, VA
23225. Or call — outside of Virginia
— TOLL FREE 800-446-9900. In
Virginia, 804-276-9200. We are an
equal opportunity employer m/f/h.

Committed to Success.

NIXDORF COMPUTER SOFTWARE COMPANY

e
NIXDORF
(s
COMPUTER
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THE MOST

PUWERFUL

SMALL

BUSINESS

COMPUTER

IN THE
WORLD

The IBC ENSIGN business computer was
designed from the ground up to run MP/M, multi-
user OASIS, MVT-FAMOS, and other muiti-user
Z-80 operating systems faster than any other
computer in the world.

Consider these features:

e Up to 16 users

e Up 1o 768K byte memory

e Up to 150M bytes/disk drive
e 17M byte tape cartridge

e 46M byte 9 track tape

e 6 MHz Z-808 CPU

But it takes more than a lot of 1/0 ports,
memory, and disk storage to make a super multi-
user computer. The ENSIGN has what it takes.

MULTIPE MICROPROCESSORS: The ENSIGN has
two separate Z-80's and 32K byte memory buffer
to handle all 1/0 between CRT's and printers at
baud rates up to 19,200 baud.

A third Z-80 handles all disk and tape /0.
Commands irom the main CPU are totally
supervised by the disk slave Z-80.

And the main CPU is the new 6 MHz Z-80B
running at full speed with 120 nsec memory.

PERIPHERALS: The ENSIGN supports the tape
and winchester disk family from Kennedy Co.
These drives, tape cartridges, and 9 track tape
drives are the premier of the industry. Yet prices
are low on the ENSIGN.

SOFTWARE: If you are running MP/M, OASIS, or
MVT-FAMOS you will run better on an ENSIGN.
And if you're not already tied to one of these
systems you may want to try IBC-SUPERDOS.
SUPERDOS is very powerful and very very fast.

For dealership information contact:
integrated

Business
Computers

22010 S. Wilmington Avenue, Suite 306
Carson, CA 90745 e Call (213) 518-4245

ne foticwnng Rave registered frademarns 7 80 21L0G o MP:M  DIGITAL RESEARCH
* 0ASIS ASE ONE SYSTEMS MVY FAMOS  MVT MICROCOMPUTER SySEIMS
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fake a jump instruction with a return
instruction. When we call a machine-
level subroutine, the microprocessor
forces the return address onto the
stack, and jumps to the subroutine
(see figure 1). The opposite (popping
the stack, and jumping to the return
address of the function which
originally called the subroutine)
occurs when the microprocessor ex-
ecutes a return from the subroutine
(RTS in 6502 assembly language).
Thus, if we put the starting address
of the program on the stack, then ex-
ecute an RTS, the microprocessor
branches to the start of the program.
The entire operation is simple, but
lets us perform several clever tricks.
Starting at STKINIT, we initialize
the stack areas. #LSB is an assembler
function that extracts the LSB (least-
significant byte) from the value in
parentheses. TXS transfers the value
from the X register (which contains

Luey’'s stack pointer) to the stack-
pointer register. Similar to #LSB,
#MSB is an assembler function that -
extracts the MSB (most-significant
byte).

In the next several instructions, we
will place two bytes, which are the
starting address of program Luey, on
the stack. PHA pushes the value of
the accumulator onto the stack. We
then store the value of the stack-
pointer register into the SPTABLE ar-
ray offset by 1 (remember how CUR-
JOB's value of 1 means Luey is run-
ning?). Next, we initialize Duey’s
stack exactly as we did Luey's, except
at the end we store the stack pointer
into SPTABLE with an offset of 2 in-
stead of 1. We now set the stack-
pointer register to Huey's stack area,
since Huey will run first (see figure 2).
We must also set CURJOB to signify
that Huey will be running (CUR-
JOB=0). Finally, we jump to Huey,

STACKAREA:
%
HUEY'S
STACK
____________ _J 6502 STACK POINTER
POINTS HERE JUST
“— BEFQRE THE JMP WUEY
IN STKINIT /
HSTACK: 9
DUEY'S
STACK
DUEY'S STARTING ADDRESS
(Hen 88BITS) |
DUEY'S STARTING ADDRESS
(LOW B BITS) /
DSTACK: b
- £
i >
LUEY'S
STACK
LUEY'S STARTING ADDRESS
(i seirs) —
LUEY'S STARTING ADDRESS
(LOW B BITS ) J
LSTACK:

Figure 2: The state of the stack area immediately before the JMP HUEY instruction in
the STKINIT subroutine of the SNOOZE program (see listing 2). STKINIT initializes
the stack areas. Since the stack-pointer register is now pointing to Huey's stack area,
Huey will run before the subroutines Duey and Luey.



Wild Hare Software Systems
Multiply the Capabilities of

Data General's

INFOS®
ICOS
|

Wild Hare gives Data General "f;h
users a choice when upgrading % - 7
to a multi-user environment and e, — o
eliminates the need to use AOS. :
Wild Hare makes it easy for you. It creates
a true multi-lingual, multi-user environment for
your current system. No user software modifications
are necessary. There is no need to install a new
operating system. And, no expensive hardware upgrade is

required.

Features
- Each user is totally independent of all other users.

- Each user may run all standard Data General software.

- Each user may independently edit, compile, execute and debug
programs written in any language supported by RDOS, INFOS®,
ICOS and DOS.

+ Standard languages supported include: Fortran IV, Fortran V,
COBOL,ALGOL,RPG,DG/L™, BASIC, PASCAL, MAC, etc.

« Al NOVA's® and ECLIPSE's® are supported.
+ Wild Hare guarantees its software systems on a money back basis.

Wild Hare’s Software
Gives Data General Users

A Choice! xw‘l- D
HARE

PO.Box 3581.Boulder,Colorado 80307
NOVA* ECLIPSE - and INFOS* are registered trademarks of Data General Corporation (303):-494-0221
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and whiz...everything is up and run-
ning.

Each of the programs Huey, Duey,
and Luey prints the first letter of its
name to the terminal. LDA is a load
accumulator immediate, and loads
the accumulator with the character
“H,” “L,” or "D,” depending on
which program is running. JSR (jump
subroutine) TTYOUT calls the
routine that prints the value of the ac-
cumulator to the terminal. JSR SLEEP
calls the sleep routine. JMP HUEY
completes the program by jumping to
the start of the program. Notice how
each program is a closed loop. Pro-
grams Duey and Luey are exactly like
Huey, except for the characters they
print.

The SLEEP routine is the most
magical of all. SLEEP first uses the
TSX instruction to save the value of
the stack-pointer register in the X
register. LDY loads the value of CUR-
JOB into the Y register. INY in-
crements the Y register. The CPY in-
struction compares the incremented Y
register against JOBS (containing the
number of total jobs, three in our ex-

ample) to see if we are at the end of a
cycle.

If not, BNE branches to NOZERO
if the incremented Y register minus
JOBS is not zero. However, if we
have reached the end of the cycle,
then the LDY instruction loads zero
into the Y register. At label
NOZERO, the contents of the Y
register are stored into location CUR-
JOB, reflecting the job to be run next.
The LDX instruction loads a stack-
pointer value from SPTABLE, offset
by the Y register (which equals CUR-
JOB) into the X register. The TXS in-
struction then transfers the value of
the X register into the stack-pointer
register. Finally, an RTS effectively
forces a branch to the program in-
dicated by CURJOB. SLEEP, while a
little tricky, is short and sweet.

SLEEPR can be called instead of
SLEEP if we want to preserve the con-
tents of our CPU registers before go-
ing to sleep. SLEEPR simply pushes
the contents of all registers onto the
program’s stack, then calls SLEEP.
After returning from SLEEP (and
allowing the other programs to run),

SLEEPR restores the CPU registers by
popping them back off the stack.

The three programs won't actually
run simultaneously, but they will run
in such rapid succession that, for
most purposes, they will appear to be
running at once. When we execute
SNOOZE, the terminal instantly
displays:

HLDHLDHLDHLDHLDHLDHLD...

Other Applications

There are, of course, many uses for
multitasking. Timeshared BASICS
for multiple users or for single users
with multiple programs are one
possibility. Real-time (ie: the pro-
gram runs and interacts with external
events), multiuser dungeon games
would appeal to the fantasy-minded.
For control applications, we could
assign a single microprocessor the
duties of monitoring many in-
struments, each instrument having its
own subprogram.

For complex operating systems, we
could assign printer spooling (various
programs writing to the same

Peachtree Software’s

VINTAGE CROP

9™

Series 5:

bursting with benefits:

hiscory.

lows standard or average costing.

and Invencory Management files.

W can’c help boasting about our latest
crop of General Accouncing software.
After years of careful culcivation, every
program is ripened to perfection and

General Ledger compares information
by department for budger or lase year's

Inventory provides manager-level re-
ports to concrol inventory turnaround, al-

Sales Invoicing permits simultancous
access and updates to Accounts Receivable

Accounts Receivable generates monchly scatements,

invoicing, sales tax reports and more.

Peachpay
incredibly flexible in mechods of pay-
ment, deductions and tax withholding.

Accounts Payable auromarcically
selects invoices for payment by discount
or duc date. Provides comprehensive
management reporting.

Hnrvcst the fruic of our experience.
We've grown a lascing reputacion for
quality sofcware, user refined, remark-
ably casy co use.

Call 1-800-835-2246 ext. 35 (in Kan-
sas call 1-800-362-2421 exc. 35). And
remember, there’s only one source for Peacheree Software,
and that’s cthe Tree ieself.

™, our payroll package, is

TheVery Best"Off-The-Shelf"Software Is"Off-The-Tree!
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PEACHTREE SOFTWARE. 3 Carporate Syuare, Sunte 700 Adanry, Georip 30329

Peadhteee Sotware and Peachpay are trdemacks ot Peachorer Soteware, Incorporacal.
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Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot {except O} of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that’s the key to the
versatility of the SoftCard/Apple.

Clrcle 237 on inquiry card.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk |/0O
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’'s most versatile personal
computer.

Complete information? It's at your
dealer’s now. Or, we'll send it to you
and include a dealer list. Write us. Call
us. Or, circle the reader service card
number below.

SoftCard is a trademark of Microsoft. Apple Il and
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 is a registered trademark of Zilog.
Inc. CP/M s a registered trademark of Digital
Research. Inc.

' CONSUMER E PRODUCTSI

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004. (206) 454-1315



keyboard polling, and
floppy-disk management, to their
own multitasked programs. Music
synthesizers could produce multiple
tones from software designed for
single tones.

At Cornell University's low-
temperature physics group, we have
written multitasking software for the
6502 that implements the HPIB func-
tions (Hewlett-Packard Instrument
Bus, also known as IEEE standard
1978-488). This standardized bus is
used not only in laboratory in-
struments, but also in the Com-
modore PET computer as a peripheral
port. While it is possible to program
all these routines using other software
techniques, the use of SLEEP may
simplify conception and implementa-
tion.

Let’s take a closer look at how we
might multiprogram a standard
BASIC. First, we must have enough
free memory in our system to hold at
least two different BASIC programs.
The best method of multitasking
BASICs involves updating BASICs
pointers to the start of the program

printer),

memory, variable areas, etc.
However, this method is complex and
you must know where these pointers
reside in memory for your particular
BASIC. Let's consider a simpler but
less efficient method.

The general scheme is to swap out
the BASIC program, variables, and
line counter (the value indicating the
next BASIC line to be executed), and
then swap in the next program'’s pro-
gram, variables, and line counter.
The addresses vary depending on
which BASIC we use. Since most
computers have only one keyboard
and display, we must have a way to
indicate which program we wish to
communicate with at any given time.
To accomplish this, we must choose a
specific keyboard command. Finally,
we must decide how often we want
the computer to swap the programs in
and out. We could do this in soft-
ware, similar to SNOOZE, by calling
SWAP occasionally. Or we could
force swapping by pulling a hardware
interrupt.

A hardware interrupt is, basically,
a method of forcing the execution of

specific software when the proper
signal is sent on the interrupt line. We
could connect a timing device to the
interrupt line, forcing a SWAP
routine to swap BASIC programs at
every clock period of our timer.
SNOOZE could also be implemented
using this interrupt approach.
However, the requirement of such in-
terrupt hardware is a slight disadvan-
tage.

Now that you have seen the struc-
ture of the SLEEP method of multi-
tasking, you may want to try writing
your own multitasking software. For
the small-computer owner who
thinks he is outgrowing his system,
the convenience and added power of
resource sharing can be a strong in-
centive to implement multitasking.
All too often, our first reaction to a
strain on resources is to buy a new
system. But a better reaction might be
to write such software. The SLEEP
method may help your present com-
puter system perform beyond your
expectations. If your system seems
overburdened and worn out, maybe
it just needs a little SLEEP.®

Radio Illae

~ We Pay Sh/pp/ng
No Tax on Out of State
Shipments

Warranties Honored t;
Radio Shack Stores

TRS-80

MODEL Il Reg. $3,899%
64 K 4 00
26-4002 $3’ 39

CALL US

For Low, Low
Prices on All
RADIO SHACK

T RS -80"
COMPUTERS

SAVE§

Hardware and
Software

TRS-80 MODEL Il
48 K; 2 Disks
26-1066

(209) 526-1475

Radie fhaek

221 McHenry Ave.
Modesto, Calif. 95354

Reg. $2,495%

$2,220°°

Certified Checks
Cashiers Checks
Credit Cards

———
® =
————

Franchise Store 7079
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e Text-to-speech algorithm
vocally reproduces any
typed entry

¢ Unlimited vocabulary

e Standard RS-232C
interface

VOTRAX" brings your computer
to life with Type-’N-Talk'"

Now you can hear your computer tell you
where you are in a program, taunt you
during computer games, praise you;
remind you; warn you. Thanks to the
unique VOTRAX" text-to-speech
algorithm, your typewritten words are
automatically translated into electronic
speech all for just $375.00.

You type—your computer talks.
it's that easy because Type-'N-Talk'* uses
ASCII code from your computer. You just
send English text to hear synthesized

speech through your audio loudspeaker.

The smallest personal computer
can talk and execute programs
simultaneously. Type-'N-Talk™ has a
built-in microprocessor and a 750
character buffer so your host computer
and memory isn't tied up with text
translation.

If you can print it, you can hear it
by placing Type N Lalk'™ hetween your
compunter or madermn and atarminal. All the
data you're sent while online cain e seen
and heard. You can even “de select’
Type"MN-Talk™ with #s data switching
options. Data switching allows you 1o
send speech and visual diti
independently on one diata channel,

Look what you get for $375.00:
+ RS-232C interface is compatible with
maost computers

« Text-to-speech algorithm

« Complete installation and programming
instructions

= Baud (75-9600)

+ One watt audio amplifier

« 750 character hufter

« SC-01 speech synthesizer chip (data
rate: 70-100 hits per second)

« Data switching capability

« Selectable data modes for versatile
interfacing

« Data echo of ASCII characters

« Phoneme access modes

The Type-’N-Talk'" unit’s
simplicity enables 1he beginning
hobibyist 10 use and enjoy 1 nartedintely,
yet s total capability can clisllenge even

the: inost sophisticated user. VOTHAX "
developed Type 'N-Talkd™ 1o tunchion witly
operdtar dasigned programs or with the:
new VYOTHAX talking soltware currently
under development. Type-"N-Talk'™ s s
eisy 10 use, it can also be used withot
software.

EREEREEEEREREEE
B Order now. Toll-free. &

] 1-800-521-1350
= Dealer inquiries invited.

Call the toll-free number to

B order or request additional infor-
mation. MasterCard or Visa

. accepted. Charge to your credit
card or send a check for $375.00

Il nlus $4.00 delivery. Add 4% sales

- tax in Michigan. Calitornia residents .
add appropriate sales tax.

Send check to:
Votrax™ -Consumer Products Group [l
500 Stephenson Hwy., Troy, M1 48084

TYPE-’N-TALK"
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Take Your Cue FromVista...

When it comes to Apples, take your cue Apple Il computer. It also interfaces to all
from Vista's ABOO Eight-inch Floppy Disk Shugart/ANSI Standard Eight-Inch Floppy Disk
Controller. The ABOO offers a cost-efficient Drives. The ABOO provides complete IBM for-
approach to software compatible disk lt’ mat compatibility in both single and double-
memory expansion for your Apple Il® computer. s a density modes.
The ABOO Controller enables Apple Il users to v
access up to five megabytes of online storage sure THE HOT SHOT AT A COOL PRICE.
through conventional disk operating (DOS) The A8OQ is reasonably priced at $595. A
commands. price you can't beat when you compare its
The Control and DMA Logic provides high speed Shot o Qualify and performance.
(1 microsecond per byte) transfer of data from CALL YOUR SHOTS
the disk drive directly to the Appie Il memory ) . 3 '
without processor intervention. Plus, the Phase- V'5;%8{5;2’5‘:gmcg)’:i‘rg:f;etggecgg’]%’;"ﬁgi’g:
Separa rovides the ]
tcl)ticrrmg?eLi(r)\Odpo?g r'gliobpi)lify. lofiproy I your Apple system including: High capacity Mini-
floppy Disk Drives, the Vista Music Machine 9
AND THERE'S MORE. and the Vista Model 150 Type Ahead Buffer. In
The controller is compatible with the most addition, Vista offers a line of advanced
popular disk operating components fully c.:ompohble with the
systems for the . Y — 7 TRS-80* and S-100 based
~ua h: 7% " LR o b \ \ computers.
£ ] \ . b, 3 x -~I \ 2t - \ ,,. m¥. W
Sy Y=y \ B | ErareeasETT T

B . ABEAMIAVANTA A

Vi Computer
s Company
1317 E. Edinger Avenue

Santa Ana, CA 927056
(714) 953-0523

Call Toll Free 800-854-8017

® Apple If is a registered trademark of Apple Computers, Inc.
* TRS-80 is a tfrademark of Radio Shack, ATandy Co.



Tree Searching

Part 2: Heuristic Techniques

Exhaustive tree searches, for
reasons that will be explained later,
will eventually arrive at an optimal
path between the start node S and the
goal node closest to S. The exponen-
tial expansion of many problems can
outgrow the memory and speed capa-
bilities of even the largest computers;
because of this, methods have been
developed that selectively limit the
number of nodes expanded but still
include those nodes that lead to the
closest goal node. These heuristic
techniques work by extracting infor-
mation from the node and using it to
determine the likelihood of being on
the best path to a goal node.

In this article we will be concerned
with two types of heuristic tech-
niques, admissible and nonadmissi-
ble, and will experiment with them,
using the BASIC program given in the
first part of this article. (See "“Tree
Searching, Part 1: Basic Techniques,”
September 1981 BYTE, page 72.)

Admissible-Algorithm Theory
One method of searching a prob-
lem tree is to order the list of open
nodes by giving each node a numeric
value and having the program choose
the node with the lowest value for im-
mediate expansion (an approach used
in the SEARCH program in Part 1 of
this article). Although this method
can be used with any ordering that
produces a successful search, a mild

*— Circle 389 on inquiry card.

Gregg Williams, Senior Editor

restriction on the nature of the order-
ing produces a search algorithm that
is guaranteed to find both a goal node
and the optimal goal node—that is,
the goal node that has the smallest
cost associated with it. This algo-
rithm is called admissible.

Refer to the partial tree shown in
figure 1. (Here we will assume that
the paths from S to n and from n to G
are the shortest paths available.)
Define g(n) as the shortest path from
the start node S to node n; define h(n)
as the shortest path from n to the
closest goal node G. Then

fln) = g(n) + h(n)

is the cost of the optimal path to a
goal node, given that the solution
must go through node n. (If no such
path exists, the cost is said to be unde-
fined; with a program, the appropri-
ate cost variable would be assigned
an arbitrarily large number.)

Now that we have the three func-
tions f, g, and h, let us define three
more functions, f (pronounced
“f-hat”), g, and h, that, for a given
situation, are estimates of the theoret-
ical (and often unknown) minimal
functions f, g, and h. In other words,
fin) is the estimated cost of the
minimal path from S through n to G;
&(n) is the estimated cost of the min-
imal path from S to n (remember that
when we have a path from S to n, it

may not be the minimal path); and
fi(n) is the estimated cost of the
minimal path from n to the closest
goal node (which, at the time, is
unknown).

Simply stated without proof, the
condition necessary for an algorithm
producing f(n) to be admissible is
that the ordering algorithm must pro-
duce a numeric value that is guaran-
teed, for every node n, to be less than
or equal to the cost of the minimal
path from n to the closest G. In sym-
bols, this condition is the following:

fin) < f(n)

If this condition is always true, then
the ordering algorithm is admissible.
(Readers interested in the proof can
consult Problem Solving Methods in
Artificial Intelligence, by Nils J
Nilsson, 1971, pages 59 to 65.)

Let us consider two cases of algo-
rithms that are known to be admissi-
ble. The first algorithm is that for a
breadth-first search, which offers no
information about the relative value
of any node—that is, i(n)=0. (Note:
the computer program in Part 1 used
a different value for the fA(n) variable
D1 for demonstration purposes; how-
ever, D1=0 will give the same
result.) Since zero is a lower bound
on the minimal cost of any node, goal
or nongoal (ie: 0 < h(n)), the breadth-
first algorithm is confirmed to be ad-

October 1981 © BYTE Publications Inc 195



eeeere

missible by the above inequality. But,
as we know from experience, the
breadth-first algorithm is nonselec-
tive; that is, it expands all nodes in
order of increasing depth until it
reaches its first (and therefore mini-
mal) goal node. So we can see that its
total absence of heuristic information
goes hand in hand with, and is a
measure of, its extreme inefficiency.
On the other hand, let us assume
an ordering algorithm # that returns
the exact cost of the shortest path
from n to G; in other words, A(n) =
h(n) for all n, which still satisfies the
above inequality. What does this
mean? A moment's reflection will
confirm that, first, since this algo-
rithm represents perfect information
about the state of the system, it is
guaranteed to reach the nearest goal
node G; and, second, that it will do
so without expanding one unneces-
sary node. What could be simpler?

Figure 1: A partially drawn tree. In this representation, each state (or node) of the prob-  Since the search algorithm always ex-
lem is represented by a point, and each line represents a legal change from one state to pands the node with the smallest f

the next. Node S is the original problem, with node n and other nodes representing in- value, and since in this case the h

termediate steps on the way to solution (node G, the goal node).

Need a
Real-Time Multi-Tasking
Executive for 8080 and Z807?

AMIA

- Faultless operation proven in world wide use

+ Truly hardware independent

- Optimized for fast interrupt response

+ Minimal memory requirements

*ROMable for control applications

+ Terminal Handler is CP/M BDOS compatible

- Console Driver supports Intel iSBC boards

+ SYSGEN speeds user system configuring
«Program in PL/M, Fortran, Pascal or Assembler
+Source code included (Intel or Zilog mnemonics)
+ Unlimited use licence agreement

+ Complete documentation (available separately)
* Low cost

value is the exact cost from that node
to the goal node, the search algorithm
will inexorably come, with each ex-
pansion, one node closer to the goal
node. So in this case, the presence of
total heuristic information is equiva-
lent to maximum efficiency.

From viewing the above two ex-
tremes representing

h(n) = 0
and

h(n) = h(n)

we would expect to find an A(n) satis-
fying

0 < A(n) < h(n)

to be between these two extremes of
efficiency, with efficiency increasing
as h(n), for all nodes n, approaches
h(n). This is actually the case: given
two admissible ordering algorithms A
(generating f(n)) and A* (generating
h*(n)), A* is said to be more informed
if A* is always greater than or equal

4k KADAK Products Ltd. to h, or:

1 206-1847 West Broadway Avenue
Vancouver, B.C, Canada V6] 1Y5

Telephone (604) 734-2796 ﬁ(n) Bl o)

Dealer enquiries invited

CP/M is a trademark of Digital Rescarch Corp.; RMX/80,iSBC are trademarks of Intel Corp. It has also been shown that A* is then
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PRIME SOURCE

DISTRIBUTING

39 TeleVideo

COMPUTER SYSTEMS

The Computer with the MmmOST® — Televideo's
Multi-User, Multi-Tasking, Multi-Processor
Operating System Technology makes Televideo
the leader in multiple-user, distributed data pro-
cessing systems. Televideo is incredibly faster
than ordinary multiple-user systems, and it is
also less expensive!

® Each user has his own Z80 processor

¢ Individual Programs run under CP/IM®

¢ File and record lock-out, and Fata Embraces
are handled

¢ Televideo-RM/COBOL supports shared files

TERMINALS

Outstanding Performance, Reliability, Price and
Delivery have made Televideo the terminal
chosen by the majority of new micro computer
users.

The newest member of the Televideo family, the
Model 910, emulates three other terminals,
knows 3 foreign languages, has a large set of
screen attributes, 19.2K Baud, and a Selectric
style Keyboard with numeric pad; but lists for
only $699. Value for the dollar makes the
Televideo 910 a best buy.

Watch for more new products in the near future
that will put Televideo further out front.

DEALERS AND OEMs WHO CALL EARLY WILL BE FIRST IN THE SUPPLY LINE.

BECAUSE:

PRIME SOURCE Delivers computer systems that work. We carry a complete line
of microcomputers and peripherals backed by in-house technical expertise.
o Pretested and Preconfigured systems available.

PRIME SOURCE is a stocking distributor with product ready ship.
PRIME SOURCE Supports the dealer with extras such as flooring plans, demon-

stration software packages, sales leads from national advertising, and advertising
- funds for local advertising.

PRIME SOURCE sells to Dealers, Manufacturers, Systems Houses, and
Independent Software Vendors. We do not sell to end users.

—_—
CF M" s a hcensed product supphed by Digital Research. Inc
MmmOST" 15 aregistered trademark of TeieVideo Systems Inc

PRIME SOURCE

DISTRIBUTING
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FREE SOFTWARE!

Word Processing or Accounting When
You Buy a 64k Superbrain!

| SUPERBRAIN'

QD - ONLY
SUPERBRAIN 84k List 534395 2650
10mb HARD OISK intertac List $4995 3350
10mb HARD DISK Corvus List $5350 4296
20mb NARD DISK Corvus 56300
NORTHSTAR COMPUTERS PRINTERS
NORIZOM Il C. Itoh 0800 ‘6680
32k DD Reg. $3695. 2180 | Comet I Parallel ‘025
32k Q0 Reg. $3995 ‘2005 | Epson MX 00 Parallel 40
#4k 0D Reg. $4195 *3128 | Epson MX 80 Serial ‘549
84k QD Reg. 54495 3338 | Starwriter 25cps Parallel ‘1405
TERMINALS Starwriter 25cps Serial 1680
Intertube HI Reg. S895  '720 | Starwriter 11} 40cps Serial 1750
Emulater Rag $895 ‘720 | $tarwriter 1l 45cps '178%
MODENS
Cat Novation acoustlc vi60f MICROPLAN
Cat Direct Connacl 189 The Visicalc

Microconnection Diract *165 For CP/M
A-J 1256 1200 baud dir. conn. List $1295 925 List $495
UPGRADE s‘ 2‘
Smb Hard Disk Upgrade

for Superbrain $2995 4 5

SOFTWARE
25% OFF LIST ON ALL NORTNSTAR SOFTWARE

ACCOUNTING PLUS

By Systems Plus

ts Payable. Inventory. Payroll. General
Ledger Sales Order Enhy Purchase Order Entry. Poin! of Sale. Ex-
cellent soltware tor many systems.

EACK '395
PEACHTREE
A/R. A/P. G/L. P/R. INV 8a3. *395
CPA. Property Mgmi 8a. ‘795
MYF SOFTWARE
Restaurant Invantory 1250
Client Billing *450
OATA BASE MANAGEMENT
Condor | *550
Dala Slar 8275
LANGUAGES
C BASIC || COMPILER 110
MBASIC 80 *325  COBOL 80 *650
MBASIC Compiler *350  PASCAL UCSD 300
FORTRAN 80 *450  MT PASCAL *500
CMC SOFTWARE
A/P.A/R.P/R. G/L. INV ea. *250
OTHER SOFTWARE
Restaurant Payroll *300 Word Star 325
Link 80 90 Mail Merge 115
QSon 100 Benchmark Word Processing 1395
SuperSort *200 Benchmark Mail List Managemenl 350
Magic Wand 1325 NAO *100
Magic Menu ‘80 MVF Mailer ‘90
Word Pro 80 150 Speilguard 220
PERIPHERALS
Corvus Host Mulliplexer List $750 *625
Master Multiplexer List $1050 875
Mirror Backup List $790 650
interiace card w/5° cable List $235 *195
S-100 Bus Adapter for Superbrain Lisl $595 475
Parallel Port lor Superbrain Lisl $90 *75
External Adapter List $30 25

DISK DRIVES
COC Single side. dbl. density. List $495
COC Oouble Side, dbl. density. List $895
Tanden TM 100-4 Dbi. side. dbl. dens.. dbi. track. List $995
PROMS
S8/E prom for Superbrain. List $205
GRAPHICS

‘225
390
‘600

*155

AccuSofl Graphics Board. List $995 895
Symbol Generator. List $225 200
Graphics plolter. List $225 200
3-D Graphics. List $450 1400
Surface plotter. List $495 450
Graphics Terminal Emulator. List $495 1450

T0 ORDER, CALL (206)453-8158
Maost items shipped from stock. Mastercharge. Visa add 3% . No CODs
on hardware. All prices FOB origin. No smpment via Emery Alr Freight

of poor claim resp ged mer

PACIFIC GONPUTER BROKERS
11056 Palatine North i

Seattls, WA 98133
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Listing 1: The "out-of-place” algorithm. Listing 1a gives the algorithm as implemented
in BASIC, to be inserted in the SEARCH program in Part 1; listing 1b shows the struc-
tured pseudocode for the algorithm. In this and subsequent listings, the string value of
each piece is replaced by its corresponding numeric value (ie: piece “1" has value 1),
with “A” through "F" being replaced by the values 10 through 15, respectively.

(1a)

9881
9884
9885

REM

REM “OUT-OF-PLACE” ALGORITHM,
-ADMISSIBLE

REM
REM
Rl=0
FORI=1TORY9; FORI=1TO RS9
Q= ASC (E¥(L]))

IF Q=46 THEN 9960

IF Q>64 THEN N=Q - 55: GOTO 9935
IFQ< =57 THEN N=Q-48
P1=R9*(I-1)+]

REM —P1 IS VALUE OF CORRECT
TILE IN POSITION L]

IFN <> PI THEN Rl =Rl +1

NEXT J: NEXT I

RETURN

9887
9895
9900
9910
9918
9920
9925
9930
9935
9940

9945
9960
9965

(1b)

9900
9910

value of puzzie (R1)=0
for each row I
for each column J
Q= ASCII value of row I, column J of puzzle E$
if piece not ".” (Q # 46)
convert piece Q to “true” value N
P1 = value of piece in row I, column ] in goal node
if current piece # value of same position in goal node
new value of puzzle =old value of puzzle +1

9915
9920

9935
9945

endif
endif
end of for-loop ]
end of for-loop [
return

9960

9965

guaranteed to expand an equal or
smaller number of nodes than A
(again, see Nilsson, mentioned
above).

One more point has to do with a
difference between tree and graph
searches. The cost of a node about to
be expanded, §(n), is equal to its theo-
retical minimal cost g(n) in a tree
because, by definition, there is only
one path from the root node S to any
other node. Since a graph may con-
tain more than one path from S to n,
the cost of a path found may not be
the minimal one and so must be la-
beled g(n). However, an admissible

algorithm that does not change its
nature during the graph search will
produce only optimal paths to ex-
panded nodes, so that g(n) = g(n);
the formal name for the condition
that guarantees this result is the con-
sistency assumption. All admissible
algorithms used in this article satisfy
this assumption.

Some Examples

The exhaustive searches examined
in Part 1 of this article (breadth-first,
depth-first, and limited depth-first
algorithms) are all admissible and ex-
hibit one extreme in the information

Circle 238 on inquiry card. =



WHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

Memory — you never seem to have quite applications like the Peachtree Software account-
enough of it. ing systems. VisiCalc™ and other Apple software

But if you're one of the thousands of Apple packages can take advantage of RAMCard too.
owners using the SoftCard, there's an economical And RAMCard gives you the extra capacity to
new way to expand your memory dramatically. develop advanced programs of your own, using the

16K ON A PLUG-IN CARD. Soft?ard and CP/Mt._ﬁ'ven with the l,??/(l)/\l/\I/’Cg;%/fC

: ; . place, you can still access your
Microsoft's new RAMCard simply Ad mdritor routines:

plugs into your Apple II® and adds 16k / "
bytes of dependable, buffered , JOIN THE SOFTCARD

read/write storage. ‘ ; FAMILY.

Together with the SoftCard, e The RAMCard is just the
the RAMCard gives you a 56k latest addition to the SoftCard
CP/M® system that’s big enough family — a comprehensive sys-
to take on all kinds of chores that tem of hardware and software

' would never fit before (until now, that can make your Apple more
the only way to get this much versatile and powerful than you
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memory was to have an Apple ever imagined.
| Language Card installed). N : Your Microsoft dealer has all
‘ GREAT SOFTWARE: 3 the exciting details. Visit him
¥: soon, and discover a great idea
YOUR.S' OURS, OR THEIRS. that keeps getting better.
With the RAMCard and Microsoft Consumer

SoftCard, you can tackle large-
scale business and scientific
computing with our COBOL and
FORTRAN languages. Or greatly
increase the capability of CP/M

Products, 400 108th Ave. N.E.,
Suite 200, Bellevue, WA 98004.
(206) 454-1315.
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spectrum: they contribute no heur-
istic information to the solution of the
problem, so Ai(n) = 0. The other ex-
treme, that of perfect information (or
h(n)=h(n)), is certainly interesting in
theory, but impossible to implement
in most cases. We will examine two
admissible algorithms that fall be-
tween these two extremes.
Remember that we are seeking to
define a function f(n) that is a lower

bound on the minimal number of

moves from node n to a goal node G.
One plausible algorithm (see listing 1)
is the following: f(n) equals the num-
ber of squares that are not in the same

(1a)
Row Column 1 Column 3
1 2 3
1 4 5 6
7 8
1 2 3 1 2 3
2 4 . 6 4 5 6
7 5 8 7 8
1 2 3 1 2 3
3 . 4 6 . 5 6
7 5 8 4 7 8
1 2 3 1 2 3
4 7 4 6 5 . 6
5 8 4 7 8
1 2 3 1 2 3
5 7 4 6 5 7 6
] 8 4 8
1 2 3 1 2 3
6 7 4 6 5 7 6
5 8 4 8
1 2 3 1 2 3
7 7 4 5 7 .
5 8 6 4 8 6
1 2 3 1 2 3
8 7 . 4 6 . 7
5 8 6 4 8 6
.1 3 1 3 .
10 7 2 4 5 2 7
5 8 6 4 8 6
7 1 3 1 3 7
12 2 . 4 S5 @ 2
5 8 6 4 8 6
7 1 3 1 3 7
14 2 8 4 5 8 2
5 6 . . 4 6
7 N o s 13 U
16 2 8 3 1 8 2
5 6 4 5 6
7 8 1 3 87
18 2 . 3 1 . 2
5 6 4 5 4 6

‘position they are in the goal node G.
(In the 8- and 15-puzzles used for illu-
stration, there is only one goal node
G.) The informed reasoning used to
prove that this is a lower bound on
the actual cost to the goal node is the
following: if a square (not including
the “space” square) is out of place, it
will take at least one move, if not
more, to put it in place; thus, the A(n)
generated by this “out-of-place” algo-
rithm will always be less than or
equal to the cost of a solution h(n).
Table 1a shows the puzzles used in
this article; table 1b shows the results
of applying both the breadth-first and

the “out-of-place” algorithms to these
puzzles. A comparison of the first
seven lines of table 1b prompts sev-
eral useful observations. First, the
breadth-first search is considerably
more inefficient than the “out-of-
place” algorithm; the computer I
used, which has 20 K bytes of work-
space and will hold 52 nodes before
running out of memory, can complete
only a four-move puzzle with the first
method, but ¢an complete some
twelve-move puzzles with the second
method before running out of mem-
ory. Second, both algorithms show a
roughly linear increase in the number

e e e e e e e

(1b)
Breadth-First “Out-of-Place"”
Nodes Nodes Nodes Nodes

Puzzle Open Closed Total Open Closed Total
(1.1) 3 1 4 3 1 4
(2,1) 7 4 11 5 2 7
(2,3) 4 3] 7 3 2 5
(3.1) 9 8 17 6 3 9
(3.3 10 9 19 4 3 7
(4,1) 12 1 23 6 4 10
(4,3) 16 21 37 6 4 10
(5.1) *OM* (29) *OM* 9 7 16
(5,3) *OM* 7 6 13
6.1) ‘OM* 12 9 21
(6.3) *OM* 13 13 26
(7,1) *OM* 13 10 23
(7.3) ‘OM* 17 17 34
8.1) *OM* 14 1 25
(8,3) *OM* 25 26 51
(10,1) *OM* 14 13 27
(10,3) *OM* *OM*
(12,1) *OM* 20 20 40
(12,3) *OM* *OM*

Table 1: Comparison of breadth-first and "out-of-place” algorithms on selected
problems. The puzzles in table 1a can be identified by a pair of numbers giving the
row and column in which the puzzle is found. The row number gives the number of
moves to solution; puzzles in the same column are subsets of the same problem.
(These match puzzles listed in Part 1 of this article.) Table 1b gives a comparison of
breadth-first versus "out-of-place” algorithms for selected problems. The relation-
ship between nodes open and nodes closed is: total = nodes open + nodes closed.
(*OM* indicates that the computer’s limit of about 50 nodes was exceeded. The
parentheses around the 29 in line (5,1) denote that the breadth-first search ran out of
room after expanding 29 nodes.) The "out-of-place” algorithm'’s ability to solve more
complex problems using the same amount of memory indicates greater power when
compared to the breadth-first search:.
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of nodes expanded within a certain
range (levels 1-3 and 1-4, respective-
ly), with the ratio of nodes expanded
to the theoretically minimum num-
ber of nodes to be expanded being
roughly 3:1 and 1:1, respectively.
Third, this ratio progressively in-
creases outside each algorithm’s range
of linearity; this implies that the max-
imum efficiency available from each
algorithm decreases with the com-
plexity of the puzzle—in other words,
as the puzzle becomes more involved,
the A that is calculated drifts more
and more from the theoretical h to-
ward zero (ie: no information), and
the algorithm breaks down (ie: ap-
proaches an exhaustive search).

A final observation is that the (n,1)
puzzles seem easier to solve than the
(n,3) puzzles. (Puzzles with the same
last subscript are extensions of each
other.) This trend is more obvious on
comparison of the numbers in the
“nodes closed” column in table 1b
(which is a measure of the difficulty
of the problem in that it is related to
the number of nodes expanded in the
attempt to find a solution). Note also
that the nonlinear rise of the “nodes
closed” column is greater for the (n,3)
puzzles than for the (n,1) puzzles.
This suggests that the behavior of an
algorithm outside the range of linear-
ity described above cannot be ex-
pressed by a simple nonlinear func-

Listing 2: The minimum-distance algorithm. Listing 2a gives the algorithm in BASIC, to
be inserted in the SEARCH program of Part 1; listing 2b is the structured pseudocode.

(2a)

9885
9887
9890

REM

REM MINIMUM-DISTANCE
ALGORITHM; ADMISSIBLE

REM

REM omeomemmm i cccm e
Rl1=0

FORI=1TOR9: FORJ=1TORS
Q=ASC (E&(L])

IF Q=46 THEN 9960

IF Q>64 THEN N=Q - 55: GOTO 9935
IF Q< =57 THEN N=Q-48

I1=INT ((N-1)/R9)+1

REM —GIVEN SQUARE N,

l<=N< =15, FIND

REM (I1,]1) =POSITION OF N IN
SOLVED PUZZLE

J1=N-R9*(I1-1)

REM —H-HAT IS SUM OF DISTANCES
EACH SQUARE

REM
SQUARE NOT COUNTED
Rl1=R1+ABS(I-11)+ABS (J-]1)
NEXT J: NEXT I

RETURN

9893
9910
9900
9910
9915
9920
9925
9930
9935
9940

9941

9945
9950

9951

9985
9960
9965

(2b)

9900
9910

value of puzzle (R1)=0
for each row I

for each column J
9915

9922 if piece not ".” (Q+#46)

IS FROM GOAL POSITION; ™.”

Q= ASCII value of row I, column ] of puzzle E$

convert piece Q to “true” value N

9935
9945
9955

11 =row # of piece in goal node
J1 =column # of piece in goal node
new value of puzzle = old value of puzzle +

(difference of row values) + (difference

of column values)
endlif
end of for-loop J
end of for-loop |
return

9960

9965
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tion, but only through a range of
values that is highly sensitive to the
individual puzzle under considera-
tion.

Minimum-Distance Algorithm

The minimum-distance algorithm
described here is the most efficient I
have worked with—one that I have
not been able to improve even when
dropping the admissibility constraint.
The algorithm (see listing 2) may be
described as follows: for each piece in
the puzzle (not including the “.”
piece), the value of the algorithm is
increased by the number of rows plus
the number of columns the piece is
away from its final position in the
goal state (ignoring any pieces in the
way). For example, if the “1” piece is
in row 2, column 3, then that piece is
(2—1)+4(3—1)=3 squares away from
its final goal position (row 1, column
1) and so adds 3 to the f value of that
puzzle. Table 2 shows the value of
puzzle (6,1) using this algorithm.

Because the figure given to each
piece is a conservative estimate of
how many moves it will take to get
that piece into place (it will be more if
the other pieces get in the way), the f
calculated as the sum of these values
must be a lower bound on the true
cost f associated with a given puzzle;
therefore, this minimum-distance al-
gorithm is admissible.

Table 3 shows the result of using
this algorithm on the puzzles in Table
la, with comparison values given for
the “out-of-place” algorithm. The
results are far more pleasing than
those of any algorithm that we have
looked at—in fact, you might say this
is the first algorithm of any practical
use. The algorithm, like the “out-of-
place” algorithm, is “perfect” through
order 4 (although a counterexample
may exist), but notice that the non-
linear increase in the “nodes closed”
column is more gradual and more
nearly straight-lined for the mini-
mum-distance algorithm than it is for
the “out-of-place” algorithm. Al-
though the minimum-distance algo-
rithm does drift from the theoretical h
value toward zero as the problem
complexity increases, it does so less
severely than the “out-of-place” algo-
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rithm; this is because the minimum-
distance algorithm is more informed
than the other algorithm. Its better in-
formation is expressed in the gener-
ation of fewer erroneous nodes dur-
ing the solution of a puzzle.

One aspect of table 3 is, however,
misleading: the order-12, -14, and -16
puzzles show identical “nodes closed”
values for two sets of puzzles that
were earlier said to be unequal in
complexity, which might suggest that
the algorithm somehow minimizes
the scatter effect caused by the dif-
ferent complexities of puzzles of the
same order postulated earlier. This,
however, is not the case: solution by
the minimum-distance algorithm of a
number of randomly selected order-12
puzzles reassured me that no such
minimizing effect was taking place;
the values in “nodes closed” for these
puzzles were 12, 13, 14, 14, 18, 20,
and >20 (this last value was the
result of the computer running out of
memory).

Although the minimum-distance
algorithm is usually reliable, there is
at least one type of problem that
renders it virtually useless. An exam-
ple of one such puzzle is given in
figure 2, and an analysis of the algo-
rithm’s inability to solve it gives us a
clue toward the construction of a
more powerful admissible algorithm.
Although the algorithm gives this
puzzle a value of four, I have not
been able to find a solution (by hand)
of under sixteen moves, and the first
fifty nodes of the tree, generated by
this algorithm before my computer
ran out of memory, show no ap-
preciable gain toward the goal node.
In fact, after generating nodes 37
through 40, at level 10 (see figure 2),
the algorithm abandons them to ex-
pand nodes of levels 2 through 4,
clearly indicating that the algorithm
has found the nodes on levels 6
through 10 to be unpromising. Al-
though I have failed to find an admis-
sible algorithm that performs better
with this puzzle, I am sure that such
an algorithm will have to take into
account the extra number of moves
that pairs of pieces in each other’s
“home” positions (here, the “5” and
“6” and the “7"” and “8") generate.
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Nonadmissible Algorithms:
Theory

Comparatively little is known
about the performance of nonadmis-
sible algorithms—that is, algorithms

whose returned value f is not neces-
sarily a lower bound on the true cost
of a solution h. This is because no
common feature (in terms of the algo-
rithm’s goal-finding performance)

—

(a) (b) (c)
Puzzle Goal Node Breakdown of Moves

3 pieces 1,2,3,6,8 in place
6 piece 4 is 0 rows, 1 column off
piece 5 is 1 row, 1 column off
piece 7 is 1 row, O columns oft
f value of puzzle

3
6

[2 NN
®HN
~N s -
® N

Innnn
slap o

Table 2: Evaluation of puzzle (6,1) by the minimum-distance algorithm. This
algorithm sums the distance each piece is from its final position (the goal node) to ar-
rive at an estimate of the number of moves to solution. Column (a) is the problem
posed in puzzle (6,1); column (b) is the goal node; column (c) gives each piece’s con-
tribution to the total number of moves to solve the puzzle (the ".” piece, which
represents the blank, is not included in the evaluation).

%

“Out-of-Place” Minimum Distance
Puzzie Nodes Cilosed Total Nodes Closed Total
(1.1) 1 4 1 4
2.1) 2 7 2 7
(2,3) 2 5 2 5
3.1) 3 9 3 9
(3.9) 3 7 3 7
(4,1) 4 10 4 10
(4,3) 4 10 4 10
5,1) 7 16 6 13
(5.3 6 13 5 12
(6.1) 9 21 7 15
6,3 13 26 7 15
(7.1) 10 23 7 15
(7.3) 17 34 7 15
@8.1) 11 25 8 18
(8,3) 26 51 10 21
(10,1) 13 27 10 21
(10,3) *OM* 12 24
(12,1 20 40 14 29
(12,3) *OM* 14 29
(14,1) *‘OM* 16 32
(14,3) *OM* 16 32
(16,1) *OM* 18 35
(16,3) *OM* 18 35
(18,1) *OM* 20 40
(18,3) *OM* “‘OM*

Table 3: Comparison of the “out-of-place” algorithm with the minimum-distance
algorithm for selected problems.
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that applies to nonadmissible algo-
rithms as a class has been found: a
given nonadmissible algorithm, com-
pared to a good admissible one, may
perform anywhere in the range of
consistently better to consistently
worse. In fact, it is possible to devise
a nonadmissible algorithm that is
worse than a “no-information”
breadth-first search.

In any case, two characteristics of a
nonadmissible algorithm follow from
its failure to meet the conditions of
admissibility. One is that it is not
guaranteed to find a goal node; the
other is that a goal node found by a

Listing 3: Modification needed to derive
the algorithm NA-I (nonadmissible
algorithm 1). This modification to the
BASIC code in listing 2 delivers misinfor-
mation to the SEARCH program, render-
ing it incapable of solving even the
simplest puzzles.

9890
9891
9894

REM

REM ALGORITHM NA -[;
NONADMISSIBLE

REM INSTRUCTIONS: ADD THIS
CODE TO LISTING 2

9896

9897 REM (THE MINIMUM-DISTANCE
ALGORITHM)

9898 REM

9899 REM ---

9961 REM

9962 L1=100-RI1

]
]

Listing 4: Modification needed to derive
the algorithm NA-II (nonadmissible
algorithm 2). This modification to the
BASIC code in listing 2 consistently per-
forms as well as, or better than, the
minimum-distance algorithm. Since the
algorithm is nonadmissible, the perfor-
mance is not guaranteed.

9890 REM ---ooeoomeeees LISTING 4---------mn---

9891 REM

9892 REM ALGORITHM NA -1I;
NONADMISSIBLE

9895 REM

9896 REM INSTRUCTIONS: ADD THIS
CODE TO LISTING 2

9898 REM

9899 REM

9954 REM

9955 19=ABS (I-11):I9=ABS
(J-11):R1=R1+19+]9

9957 IFI9>0 AND J9>0 THEN Rl =Rl +1
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nonadmissible algorithm may not be
an optimal goal node (ie: there may
exist another, shorter, path to the
same node). These are serious but not
insurmountable defects when consid-
ered in conjunction with a real-work
problem because, in the first place, a
given algorithm will not be used
unless it has a history of solving
similar problems. (Nonadmissible al-
gorithms are devised by a process of
trial and error, and the only measure
of a given algorithm'’s effectiveness is
its ability to produce solutions to
problems of a similar complexity
whose solutions are already known.)
In the second place, the production of
an optimal node may not be as im-
portant as the production of some
goal node, optimal or otherwise.
(Other methods may be used in
conjunction with or in place of non-
admissible algorithms to produce a
goal node. All these methods sacrifice
the guarantee of finding a goal node
by economizing on the number of in-
termediate nodes saved. Successors
can be pruned from memory either
when they are generated or when
memory is filled; or, in a completely
different approach, a depth-first
search of a given maximum depth
sweeps across the tree, storing only
the best node encountered thus far.)

Some Examples

An example of a bad nonadmissible
algorithm is easy to generate: simply
subtract the value calculated by the
minimum-distance algorithm (which
is a good algorithm) from an ar-
bitrarily large number. This results in
an algorithm that assigns a high num-
ber to a node close to a goal node
(making it one of the last to be ex-
panded) and a lower number to a
node that is further away from a goal
node; see algorithm NA-I, given in
listing 3. The algorithm, when run
with a problem of order 2 or greater,
will fill up almost any computer’s
memory without producing a solu-
tion because this algorithm will ex-
pand a “good” node only after it has
expanded every worse node in the
problem tree. At fifty nodes (my
computer’s limit) on problem (2,1),
the algorithm was much further away
from a solution than when it started.

On the other hand, an example of a
good nonadmissible algorithm—in
this case, one that performs better
than the minimum-distance algo-
rithm—is much harder to find. In
fact, a considerable amount of work
in several directions yielded only one
positive result. The algorithm, la-
beled NA-II (see listing 4), is an at-
tempt to correct the minimum-dis-

LEVEL 0 :2:@)
87. 4
123 1
LEVEL 1 46.@ 4253,@
/375\5 8.7 5
12 ] 123
LEVEL 2 463 4.6®
875 6 875 4
71N\
@ THROUGH
r i
123 123 12. 123
LEVEL 10 7.5 765 783 7.8
468 .48 456 456
6 6 6 6

Figure 2: A sample problem that is poorly handled by the minimum-distance algorithm.
Although the algorithm predicted four moves to solve the puzzle, the computer ran out
of memory before solving it. The circled number by each node indicates the order in
which the nodes were generated; the numbers not circled are the f values predicted by

the algorithm.
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Figure 3: Expansion of puzzle (5,1) by the minimum-distance algorithm (figure 3a) and
NA-II (figure 3b). The numbers inside each node denote the order in which they were
generated; the numbers not circled are the estimated f values generated by each

algorithm. In this case, the nonadmissible algorithm performs slightly better.

Glossary
Closed node: a node whose successors have already been calculated.
Cost (or value): a numeric value associated with the shortest path from the start
node S to the current node n; the cost of the first goal node found will have some
meaning within the problem being solved.
Depth: the number of nodes a given node is away from the start node S.
Expand: to calculate all legal successors of the current node.
Goal node: any node satisfying the set of conditions defined as the desired final state
of the problem.
Node: an element of a tree used to represent a given state of the problem.
Open node: a node that has not yet been chosen for expansion.
Ordering algorithm: a formula or procedure generating an ordering value that
represents the node’s relative likelihood of being chosen for expansion; the node with
the lowest ordering value will be expanded next.
Problem tree (or tree): a graphic representation of the problem space (or state space)
using dots to represent states, and lines connecting dots to represent the transition
from one state to the next; all nodes must be generated from one start node S that
represents the beginning state of the problem.
State: a specific set of values for the variables that define the problem.
State-space representation: a breakdown of the problem into the following com-
ponents: the state variables that can describe the problem in any of its possible con-
figurations; the operators that generate the next set of values (or states) for the prob-
lem given the current set (or state); a beginning state S; and a description (not
necessarily exact) of the goal node to be found.
Successors: those nodes representing all valid “next states” for a given node (or state)
as defined by the operators of the state-space representation; the node generating the
successor nodes is called the parent node.
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tance algorithm for harder problems
by adding 1 to the original value for
each node that is at least one row and
one column away from its position in
the goal node. Only two puzzles out
of the entire set did better than the
minimum-distance algorithm (see
table 2), but the rest matched it, mak-
ing NA-II a slightly better algorithm.
Figures 3a and 3b show the expan-
sion of problem (5,1) by the mini-
mum-distance and NA-II algorithms,
respectively, as well as the order in
which they were expanded and the
calculated /i estimate by each algo-
rithm. Note that NA-II made the right
decision in not expanding node 3,
whereas the minimum distance algo-
rithm underestimated the cost of node
3 (whose true cost is 5) and unneces-
sarily evaluated it. So we see that
NA-II, at least in this case, is better
than the minimum-distance algorithm
because it is less likely to under-
estimate the value of a node (some-
thing that an admissible algorithm
tends to do). As an extension of that,
however, we confirm that this algo-
rithm is nonadmissible because it
sometimes overestimates the value of
a node (something that an admissible
algorithm cannot do). An example of
an overestimated node is node 2 in
figure 3b; its true value is 6, but it was
estimated at 8 by algorithm NA-II.

Observations and Questions

e The word “cost,” up to this point,
has only been used to refer to the
numeric value associated with the
shortest path from the node to the
closest goal node. But it has two new
and significant meanings when refer-
ring to the cost of a solution. One
index of the cost of a solution is the
number of nodes closed (ie: ex-
panded) by the algorithm—this is the
measure we have looked at when
comparing the efficiency of two algo-
rithms. But another factor must be
considered when either speed or
money (as expressed in computer
time) is a factor. That factor is the
complexity of the evaluating algo-
rithm giving A. A more-informed al-
gorithm may generate fewer nodes
but may take considerably more com-
puter time to do it. If speed or money
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even the computer room.

PLEASE SEND ME CJDON'T, {Or How to Care For Your Computer)
by Rodnay Zaks 200 pp., 100 lllustr., 8 ~ X 9" Ref. C400, $11.95

MAIL TO: SYBEX DEPT. B101

O SENDME YOURFREECATALOG

2344 SIXTH STREET NAME
BERKELEY, ADDRESS

SYBEX casaro oy STATE zIP
\,|:;°o:§:2m“& ADD [ $1.50/book UPS or (O 75¢/book 4th class mall O $8/book overseas alrmall (CA add tax)

Total Amt. Enclosed

415/848-6233 OUTSIDE CA
o B EXP.DATE

OR CHARGE MY O VISA O MC O AM EX.CARD NO.
SIGNATURE

TOLL FREE 800-227-2348




becomes a critical factor before the
amount of available memory does, it
is possible that the user will decide to
use the less-informed algorithm.

o (Question 1) How does a heuristic
algorithm assist the tree-searching
process? (See the textbox “Answers,”
which appears on page 212.)

o (Question 2) In the description of
the minimum-distance algorithm, the
“space” square was not included in
the summing of “distances from home
place.” If this were done, would the
algorithm be more powerful? Less?
Would it still be admissible?

os the tree in figure 4 possible if the
algorithm is admissible? Yes, but only
if the algorithm is mistaken about the
estimated value of one of the open

Figure 4: A hypothetical partially ex-
panded tree, used for visualizing ques-
tions posed in the text.

nodes (4, 5, 7, and 8). For example, if
the optimal goal node is three nodes
away from node 4, then the suc-
cessors of node 8 (or, at the latest,
their successors) must all come up
with A values greater than three so
that node 4 will be expanded next. An
admissible algorithm will always
reach the closest goal node first.

o Is this tree possible if the algorithm
is nonadmissible? Yes, a nonadmissi-
ble algorithm puts no restrictions on
the validity of this tree.

o (Question 3) Remember the mean-
ing of f, §, and h:f(n) is the estimated
distance from start node S through
node n to the closest goal node; §(n)
and A(n) are the estimated distances
from S to n and from n to the same
goal node, respectively. Isn’t the tree
in figure 4 a good argument for using
f instead of A to order the expansion
of nodes?

o(Question 4) The minimum-
distance algorithm has been the best
algorithm we have seen for the 8- and
15-puzzle. Try adding the line

9963 R1=R1 " F9

to the f-calculating subroutine at
9900. This will increase the A value to
nodes that were formerly underesti-
mated by the admissible algorithm.
The algorithm will now be nonadmis-
sible, but will it also be more “pierc-
ing”? Try F9=1.01, 1.1, 1.5 (and
other values), and test the new algo-

rithm on puzzles of eight moves or
more.

¢ (Question 5) Why is the nonadmis-
sible algorithm NA-I a worse algo-
rithm than the breadth-first search?
Isn’t an exhaustive search, which uses
no heuristic information, the most in-
efficient search possible?

e As mentioned before, certain modi-
fications to the method of searching
may be desirable over the use of a
nonadmissible algorithm. In certain
situations, the judicious application
of one of these methods may be more
productive in finding a goal node
than the “pure” methods described in
this article.

Conclusions

This article has dealt with the
searching of state-space trees and
graphs. Other kinds of trees (AND/
OR trees and game trees, to name
two) are used in theorem proving and
game playing, and a number of other
questions can be raised.

For example, how can we evaluate
nonadmissible algorithms? What
modifications should we make when
we have a limited amount of mem-
ory? While I have discovered that x
amount of artificial intelligence in a
program requires at least “x cubed”
amount of work, if not more, I hope
that this article will prompt more
people to look into (and write about)
this interesting branch of artificial
intelligence.®

ACT-85

PLAIN TERMINAL
WITH 1 SA400

*CPM is a registered trademark of Digitzl Research
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$1390.00
$1890.00
WITH 1 SA400 & 1 ST506 $4400.00

THE CP/M* TERMINAL WITH
BUILT IN LOCAL NETWORK

NETWORK MONITOR MASS STORAGE COMPUTER
* access to all printers ¢ 12" monitor * 0 to 4 drives ¢ 8085 cpu
and disks from any * 24 lines of in each * 10 mhz
terminal 80 characters terminal: crystal
e CP/M* runs in each * reverse video . e * 64 Kram
terminal * highlighting ~ LLOPPIES | o two RS-232
¢ single twisted * blinking SHUGART ports
shielded pair up to ¢ underlining 400, 410, 450
1500 feet * separate 460, 801, 851
¢ 880.000 baud SDLC keyboard WINCHESTERS
protocol * 38,400 baud SEAGATE ST506
* 32 terminals per line effective speed ST512
INTRODUCTORY PRICING uu'o:on'rol-

ncorronatio NS

11744 Westline ind. Dr.
St. Louis, MO 63141
{314 432-1313
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Answers

1. A heuristic algorithm assists the
tree-searching process using informa-
tion in the current state (that is, in the
current node, without looking at its
relationship to any other node but the
goal node) to assess the relative
likelihood of that node leading to a
solution. More likely nodes receive a
lower value than less likely nodes, so
the controlling program, in choosing
to expand next the node with the
lowest ordering value, is choosing the
node most likely to lead to the shortest
solution.

2. This variation of the minimum-
distance algorithm is slightly less
powerful, primarily because it is no
longer admissible. The puzzle

is a simple counterexample. Since both
the *.” piece and the “8" piece are one
square away from their positions in the

goal state, this algorithm would return
the value 2. However, since the true
solution value is 1, this one counterex-
ample is enough to show that the algo-
rithm is nonadmissible.

3. If the algorithm used is admissible,
the use of h guarantees finding the
closest goal node—this is mathemati-
cally unarguable. But if the algorithm
is nonadmissible and, at the same time,
relatively accurate, the use of

ftn) = gtn) + hn)
may be a good idea indeed. If the esti-

mate h costs in figure 4 are accurate
relative to each other, then

f(node 4) = 1 + h{node 4)
=14+3=4

f(node 8) = 3 + f(node 8)
=34+2=5

may rightly cause node 4 to be ex-
panded first.
4. The results for this new algorithm

will be identical to those of the mini-
mum-distance algorithm, even though
the new algorithm may be nonadmissi-
ble. Multiplying the results by a con-
stant will change the values of the
nodes but not the ordering of the nodes
to each other. On the other hand, add-
ing

9963 if R1>F8 THEN R1=R1+F9

or

9963 IF RI<F8 THEN R1=R1+F9

will change the relationship of the
nodes to each other. Experiment with
these for various values of F8 and F9; a
suggested starting value for F8 is 4.

5. No. Misinformation is worse than
no information at all, and that is what
NA-I is giving. In assigning high values
to nodes that should be low, and vice
versa, this algorithm is forcing the
driving program to always expand the
least promising node first.

= 6809 COLOR C

EDITOR, ASSEMBLER AND MORE!

pettt

SOFTWARE DEVELOPMENT SYSTEM

O

A

MPUTER=

The Micro Works Software Development System (SDS80C) is a complete 6809
editor, assembler and monitou)ackage contained in one Color Computer program
pack! Vastly superior to RAM-based assemblers/editors, the SDS80C is non-
volatile, meaning that if your application program bombs, it can't destroy your
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your
program. Since all three programs, editor, assembler and monitor are co-resident,
we eliminate tedious program loading when going back and forth from editing to
asseinbly and debugging!

The powerful screen-oriented Editor features finds, changes, moves, copys and
much more. All keys have convenient auto repeat (typamatic), and since no line
numbers are required, the full width of the screen may be used to generate well
commented code.

The Assembler features all of the following: complete 6809 instruction set;
comf)lete 6800 set supported for cross-assembly, conditional assembly, local
labels; assembly to cassette tape or to memory; listing to screen or printer; and
mnemonic error codes instead of numbers.

The versatile ABUG monitor is a compact version of CBUG, tailored for debuggin

* iy * «
p2 CRACK THOSE ROMS! *‘

SOURCE GENERATOR: This package is a disassembler which runs on the color
computer and generates your own source listing of the BASIC interpreter ROM.
Also included is a documentation package which gives useful ROM entry points,
comﬁlete memory map, 1/0 hardware details and more. A 16K system is required
for the use of this cassette. 80C Disassembler Price: $49.95

CBUG IS HERE!
MONITOR TAPE: A cassette tape which allows you to directly access memory, 1/0
and registers with a formatted hex dispidy. Great for machine language
grogramming, debugging and learning. It can also send/receive RS232 at up to
600 baud, including host system download/upload. 19 commands in all.
Relocatable and reentrant. CBUG Tape Price: $29.95

MONITOR ROM: The same program as above, supplied in 2716 EPROM. This

programs generated by the Assembler and Editor. It features examine/change o allows you to use the entire RAM space. And you don't need to re-load the monitor
memorz or registers, cassette load and save, breakpoints and more. SDS80C | each time you use it. The EPROM g:ugs into the Extended Basic ROM Socket or a
Price: $89.95 modified ROMPACK. CBUG ROM Price: $39.95

LEARN 6809!
6809 ASSEMBLY LANGUAGE PROGRAMMING,
by Lance Leventhal, contains the most comprehen-
sive reference material available for programming
your Color Computer. Price: $16.95

"IAIGRO

PARALLEL O!
USE A PARALLEL PRINTER with your Color
Computer! Adaptor box plu%s into the serial port and
allows use of Centronics/Radio Shack compatible
rinters with parallel interface. Assembled and
ested. PIBOC Price: $69.96

{2~ GooD STUFF!

32K RAM!
MEMORY UPGRADE KITS: Consisting of 4116
200ns. integrated circuits, with instructions for
installation. 4K-16K Kit Price: $39.95. 16K-32K
Kit (requires soidering experience) Price: $39.95

WE SHIP FROM STOCK!

Master Charge/Visa and COD Accepted

WORSS' p0o.BOX 1110 DELMAR, CA92014 714-942-2400
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TMakern:

itdoes a numberonVisiCalc!

VisiCalc is a fine aid for the computation of numerical
problems. But it does have two major limitations: it is
available only for a small number of systems, and its use
is limited strictly to numbers, not words. To overcome
these substantial limitations, Lifeboat Associates intro-
duces T/Maker II.

Unlike VisiCalc, T/Maker Il is designed to run on most
small business computers with CP/M® or similar operat-
ing systems and a video terminal with cursor addressing
capabilities. And soon there will be T/Maker Il versions
available for UNIX™RT-11™ and other systems.

Works with words as well as numbers. Like VisiCalc,
T/Maker I reduces the manual tasks involved in comput-
ing and calculating financial documents. But since most
business problems and reports involve words as well as
numbers, T/Maker II also functions as a full-screen text
editor for word processing.

T/Maker [l is the most advanced aid for the analysis and
presentation of numerical data and text material. In a
matter of minutes, an entire document—including all
edited text, all figures and all calculations—can be created,
reviewed on your screen and reported in printed form.

T/Maker II turns your small business computer into a
powerful, sophisticated and convenient tool. A tool that
will save you money, time and energy, and eliminate the
need for costly time-sharing.

With T/Maker Il you can easily perform an unlimited
number of analytical and reporting tasks which integrate
numerical and text processing. You'll find T/Maker II per-
fect for such things as:

¢ Financial Statements
¢ Statistics

¢ Profitability Reports

e Price Lists
¢ Rate Structures
e Expense Accounts

¢ Revenue and Expense ¢ Cash Flow
Analyses Projections
¢ Portfolio Evaluations e Checking Account
Reconciliations

..and much, much more.
Easy to learn and use. You don't have to be a program-
mer to operate T/Maker II. Just follow T/Maker II's easily
understood and ordered instructions, set up your data in

rows and columns, define the relationships and T/Maker Il
will do the rest: it will perform the computations and for-
matting necessary to prepare your document. When
you're finished you can analyze your report on your
screen or store it on a diskette. Or, you can have the report
printed with presentation quality.

And when any changes have to be made, simply enter
the new figure or relationship and tell T/Maker Il to adjust
and recalculate all the new results.

Editing capabilities. As a full-screen editor for word
processing, T/Maker Il handles text up to 255 characters
wide. It includes features like text formatting and justifica-
tion, centered titles, a text buffer for block moves and
repeated inserts, global search and replace commands
for printing your letters, reports and documents. Wide
documents are supported by horizontal scrolling.

Low cost. The cost of T/Maker Il is only $275 plus shipping
and handling. Dollars well spent once you consider all the
time, energy and money it can save. T/Maker Il is brought
to you exclusively and supported completely by Lifeboat
Associates, world's largest computer software publisher.

For more information send us the coupon below.
r -——_-—--—---1
Mail coupon to: Lifeboat Associates,

| 1651 Third Ave., NY, NY 10028. Or call (212)860-0300.
I DO Please send me more information on

T/Maker II.
[ Please send me a free Lifeboat

Catalog featuring over 200 programs,
including integrated accounting

and professional practice systems,
office tools for bookkeepers and secre-
taries and sophisticated tools for pro-

I
I
|
I grammers. 2012
d
L
|
i

Name.

Tile.
Company.

Streel___

Clly e ——
State Zip.
I T/Makerllis atrademark of P. Roizen. PersonalSoftware.Inc. UNIXisatrade- I
CP/M is a trademark of Digital Re- mark of Bell Laboratories. RT-1] is a
Lsearch Inc. VisiCalcisatrademarkof trademarkofDigital EquipmeniCorp
——————————————J

v |

As an example of what T/Maker Il can do. see the chart below. The operator entered only the data shown in boldface.
T/Maker Il calculated and reported all the other values.

— Actual — Growth Total —Projected—
1978 1979 1980 Rate Average (000's) 1981 1982 * 1985
Item A 42,323 51.891 65.123 24.04 53,112 159.34 80,782 100,206 191,262
Item B 45,671 46.128 49,088 3.67 46,962 140.89 50,891 52,761 58,791
Total 87,994 98,019 114,211 13.93 100,075 300.22 131,673 152,966 250,053
% Item 48.10 52.94 57.02 8.88 52.69 158.1 61.35 65.51 76.49
% ltern 51.90 47.06 42.98 9.00 47.31 141.9 38.65 34.49 23.51
Total 100.00 100.00 100.00 — 100.00 300.0 100.00 100.00 100.00
*Two intervening years not shown.
LIFEBDAT WORLDWIDE offers you the world's |argest library of software. Contact your nearest dealer or Lifeboat:
Lileboat Assaciates Lifeboal |nc. Lifeboat Associates. Ltd. Lifeboat Associates GmbH Intersoft GmbH Lifeboat Associates, SARL
1651 Third Ave. OK Bldg PO Box 125 PO Box 168, Aegeristrasse 3% SchIOSSﬁanenweg § 10, Grande Rue Charles de Gaulle
New York. NY. 10021 1-2-8, Shiba-Daimon CH 6340 Baar. Switzerland 8045 92600 Asnieres. France

London WC2H 9LU. England
3 Minatc-ku, Tokyo 105, Japan Tel: 01-836-9028

Telex 640693 {LBSOFT NYK) Tel: 03-437-3901 Telex: 893709 (LBSOFTG)
TWX: 710-581-2524 Telex: 2423296 (LBJTYO}

smaning W. Germany
Tel: 1-733-08-04

Tel: 0
Telex: 250303 (PUBLIC X PARIS}

el: 042-31-2931
Telex 865265 (MICO CH) Telex 5213643 (ISOFD)

Lifeboat Associates

Software with tull support
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Drawing with UCSD
Pascal and the Hiplot Plotter

In the course of my work for the
University of California Sea Grant
program, | have needed to plot
oceanographic data on a Houston In-
strument Hiplot plotter. Because my
operating system is exclusively UCSD
Pascal, I have developed routines
using that system. | have been com-
pletely satisfied with this system and
would recommend it to anyone who
intends to develop serious microcom-
puter software beyond the level of
simple computer games.

The plotter software shown in the
listings demonstrates at least two
facilities of the UCSD Pascal system
that I have found very useful. These
are the ability to easily link an exter-
nal machine-language subroutine to
any Pascal program, and to store a
library of often-used units and pro-
cedures in the system’s library.

The “plotter” Unit
The main unit, called “plotter”, is

About the Author

Jim Stork, a research oceanographer, has
been “a confirmed computer freak” since the
beginning of the microprocessor industry.
Recently he has been using a Z80-based
microcomputer to do data acquisition and
analysis for a computer modeling study of
Humbolt Bay.
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Dr James Stork
Humbolt State University
Humbolt Bay Project
Arcata CA 95521

given in listing 1. Those of you who
are familiar with the Pascal language
will notice that the normal program
heading is absent, and in its place is
the declaration “unit plotter;” rather

Once a unit is written,
compiled, and stored in
the system library, it
can be used by any
Pascal program
through the ‘‘uses”
statement.

than “program plotter;”. This is to in-
form the compiler that the procedures
contained in this unit are meant to be
linked to another "using” program
and are not run alone.

The interface section in listing 1
tells the linker that the following
declarations (one type and six pro-
cedures) may be used by the program
that is linked to the unit. The im-
plementation section variables and
procedures are to be used solely in the
implementation of the unit and are
not to be available to the program
using the unit. For example, the pro-
cedure “plotstep” cannot be used by
the program using the unit (since it is
not named in the interface section of

the unit), while the procedure “plot-
line” can be used.

Once a unit is written, compiled,
and stored in the system library, it
can be used by any Pascal program
by including the statement “uses
xxxxx;' after the program heading of
the using program (assuming the unit
is named “xxxxx" in the library; see
the example in listing 2). When the
main program is compiled and run,
the linker will link the unit into the
using program and will link the pro-
cedure “plotstep” (which is external
to “plotter”) into the “plotter” unit.

It is important to note here that
“plotstep” is not linked to the “plot-
ter’” unit before it is stored in the
system library. Both the unit and the
external procedure ‘plotstep” are
stored in the system library in their
compiled and assembled versions,
respectively. The linking of one to the
other is done when the linker links
them into the using program. (This
little piece of knowledge is not men-
tioned anywhere in the UCSD Pascal
manual, and it caused me a con-
siderable amount of grief until I called
Softech to get myself back on the
right path. The people at Softech
have given me a great amount of help
above and beyond the call of duty;
although their documentation might
be less than complete, their helpful at-
titude with problem calls leaves
nothing to be desired.)
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The One Printer Solution
tor the Two Printer Problem.

HIGH SPEED
DATA PROCESSING

The new Dual-Mode 200 brings speed and un-
compromising print quality to business and pro-
fessional applications.

Financial statements, inventory reports, la-
bels and more are printed at data processing
speeds from 165 cps to 250 cps.

Fully adjustable tractors and a friction feed
platen provide precise forms handling for pin-
feed and single sheet paper.

Complete “Dot Control” graphics is standard
with resolution to 120 x 144 dots per inch.

Interfacing is easy with both E.I.A. RS-232C
serial and an ASCII parallel port.

LETTER QUALITY
WORD PROCESSING

The Dual-Mode 200 also features letter per-
fect print you will be proud to use for business
letters and reports. Letter Mode speeds range
from 42 cps to 60 cps.

The standard Titan 10 pitch font is comple-
mented by an array of optional fonts including
Elite 12 pitch, italics, proportionally spaced,
OCR-A, scientific and foreign character sets.

Up to 12 font selections may be stored in the
printer and interchanged while printing.

The Dual-Mode 200 accepts standard daisy-
wheel print commands for word processing sys-
tem compatibility.

It’s the perfect solution for the two printer
problem.

The Dual-Mode 200 Printer
for the one printer oftice.

Call or write today for complele specifications

2301 Townsgate Road, Westlake Village, CA 91361, (805) 496-1990

malibu

Electronics Corporation

a subsidiary of Datametrics Corporasson

DOTS DO IT BETTER™
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mICrolIQ

Income Tax Software Specislists

Are you looking for the best
tax package in the USA? Call

microlax
For the 1981 Tax System

Level 1 :23 Schedules and Forms

: Multiple Clients
$250 : Prints IRS Approved Forms
Level 2 : 30 Schedules and Forms

: Multiple Clients

: Prints IRS Approved Forms
$1,000 : Prints on IRS Forms or Overlays
: Depreciation System

: State Tax Interface
: Integrated Data Base
: Batch Compute and Print

Level 3 : All Features of Levels 1 and 2
plus Partnership Forms and

$1,750 Schedules

All levels operate under most
CP/M formats including Apple.
Compiled Microsoft Basic.

State Income Tax Systems
are available.
Consider the advantages this
State- of-the-Art package
- can bring to you:
® Complete System
® Versatility
® Complete In-Office Security
® Time Saving
® Pre Year-end Tax Planning
Call or write today for additional
information.
Circle

e

microia

Income Tax Soltware Specialists

22713 Ventura Blvd., Suite F
Woodland Hills, CA 91364
(213) 704-7800

Available at most
Professional Computer
Retailers

for microTax.

*CP/Mis a TM of
Digital Research

*Apple is a TM of
Apple Computer, Inc.
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PLOTLINE (penpos:integer;xplot,yplot:real);
This procedure draws a line. Its parameters are:
penpos: Position of the pen during the plot.
penpos =0: Initialize the plotter.
This must be done before any plotting can be done. When penpos is 0 the
computer assumes that the current pen location is location (0,0)—namely,
the lower left corner of the plotting bed. The subroutine will remind you to
move the pen to that position before if actually sets these coordinates.
When penpos = 0, xplot and yplot can be any values since they will be ig-
nored.
penpos = 1: Pen up (ie: no line will be drawn).
penpos =2: Pen down (ie: line will be drawn).
xplot: x position (ie: left and right) in inches to which the pen will be moved. This
may be any value from 0 to 10 inches.
yplot: y position (ie: forward and backward) in inches to which the pen will be
moved. This may be any value from O to 7 inches.

PLOTSYMBOL (sym:integer;height:real);
This procedure is used by procedure plotarray to draw one of five symbols to represent a
data point. The symbol is drawn at the current pen position. Its parameters are:
sym: Symbol definition.
height: Height of symbol to be drawn.

PLOTWHERE (var px,py:real);
This procedure will place the current pen position coordinates in inches into the
variables px and py.

PLOTSTRING(px,py,height,theta:real; line:string);
This procedure plots a string of characters anywhere on the plot. Its parameters are:
px,py: coordinates in inches of lower left corner of first character to be plotted.
height: height of characters in inches.
theta: angle with respect to the x axis at which the characters will be drawn (in
degrees).
line: a string variable containing the characters to be drawn (maximum of 80
characters)

Subscripts and superscripts are supported by the software. In order to accomplish
superscripting, enclose the letters to be superscripted in brackets (eg: this is a
[superscript]). To create subscripts, use the brackets in reverse order (eg: this is a
]subscript). If an up-arrow is specified, it will be drawn with a length as specified in the
height parameter and pointing in the direction given in the theta parameter.
in the direction given in the theta parameter.

PLOTAXIS(px,py,leng,theta,min,max,tic:real;name:string);
This procedure draws an axis with tic marks and optionally labels each mark and writes
the name of the axis. Its parameters are:
px,py: the origin of the axis in inches.
leng: the length of the axis in inches. If leng is negative, no labeling of tic marks
or axis will be done.
theta: angle of the axis with respect to the x direction in degrees.
min: value of tic mark at origin.
max: value of outer end of axis (these two values are used to calculate the labeis
of the tic marks).
tic: frequency of tic marks on axis (eg: if tic=5, tic marks will occur every 5
units on the axis). If tic is negative, the labels will occur on the counter-
clockwise side of the axis; otherwise, they will be on the clockwise side.
name: string variable containing the name of the axis.

PLOTARRAY (nopoints,freq,sym:integer;px,py,xmin,xmax,ymin,ymax,height,
xlen,ylen:real;var x,y:coord);
This procedure plots an array of x and y coordinates. |ts parameters are:
nopoints: Number of points to be plotted.
freq: Frequency of identifying symbol (O = no symbols, 1 = every point, 2 = every
other point, etc). If freq is negative, only the points will be plotted with no in-
terconnecting lines.
sym: Identifier of symbol to be plotted at points:
sym = 1:triangle.
sym = 2:X.
sym = 3:square.
sym=4:+
sym = 5:vertical line.
px,py: Coordinates of origin of array plot.
xmin,ymin: Minimum value of variables.
xmax,ymax: Maximum value of variables.
height: Height of symbols in inches.
xlen,ylen Size of area to be plotted.
x,y: Variables of type coord (no more than 256 points) to be used in the plot;
coord is a type that is predefined in the plotter subroutines and may be used
in the ‘var’ section of your program.

Table 1: Summary of procedures and parameters from the Pascal unit “plotter”.




THE BACKBONE
OF YOUR SYSTEM

The Heath/Zenith 19 Smart Video Terminal gives Pick the store nearest you from the liston page 17. And
you all the important professional features, all for under stop in today for a demonstration of the Heath/Zenith
$700* You get the flexibility you need for high-speed 19 Smart Video Terminal. If you can’t get to a store,
data entry, editing, inquiry and transaction process- send $1.00 for the latest Heathkit® Catalog and the
ing. It's designed to be the backbone of your system new Zenith Data Systems Catalog of assembled com-
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of daily use. Benton Harbor, M1 49022.
Standard RS-232C interfacing makes the 19 com-
patible with DEC VT-52 and most computer systems. HEATH /ZEN|TH
And with the 19, you get the friendly advice and
expert service that makes Heath/Zenith a strong
partner for you. Your strong partner

Completely ad- Reverse video by High resolution CRT Z-80 microprocessor-

dressable blinking character lets you gives you sharp, easy- contro! makes the Heath/

cursor lets you emphasize words, to-read image, reduces Zenith 19 capable of

edit anywhere on phrases or paragraphs. eye-strain. multitude of high-speed

screen. functions. It's the only

/ terminal with ROM
Complete ASCII source code readily
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special graphic
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erase to end of line

symbots. and end of screen
make the 19 ideal
80 character by 24 for sophisticated

editors like WORD-

line format, plus 25th f STAR.

line for operator mes-
sages and prompts.
Cursor and

special functions

Professional are accessible
quality keyboard, by keyboard or
standard type- computer, using
writer layout, 72 either DEC VT-52
keys, including or ANSI Standard
12 special function protocols.
keys. ;
dizipleniol ¥ Keypad in
calculator format

permits fast,
easy entry of
numeric data.

*In kit form, F.O.B. Benton Harbor, Mi. Also available completely assembled
at $995. Prices and specifications are subject to change without notice.
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MICROMAIL HAS
THE RIGHT TERMINAL
AT THE RIGHT PRICE.

TELEVIDEO

e $509.00

$699.00
$749.00
$995.00

Model 912 C shown

QUME Letter Quality DIABLO Letter Quality

NEW! 630.......51959.00

SPRINT 9/45/1 1640 RO ......$2269.00
1640 KSR .....$2499.00

$l9l9'oo 1650 RO ......$2599.00
1650 KSR.....$2599.00

ANADEX DEC TELETYPE
8000 LA 34 DA 43 PF (TTL)

$829.00 $969.00 $975.00

ANADEX TEXAS INSTRUMENTS

DP 9500 $1299.00 / $1,549.00
DP 9501 s 1299.00 (includes upper/lower case option)

DP 9000 $1199.00 | 810/2VFC/CP $1,679.00

(includes u/1 case. torms

DP 900 1 s 1 199.00 control & compressed print)

DEC
$689.00 Call For Price
$1050.00

$1099.00

Call For Price
Call For Price Call For Price

r—-------—-—--____ﬂ

! CALL TOLL FREE
: (800) 854-6028

R e ——————

To Order: Send check to MICROMALIL. P.O. Box 3297, Santa Ana. CA 92703, Personal or company checks
require two weeks to clear. Visa/MasterCard accepled CO.D.1equires a 15% deposil. Handling: Add 3% to
orders less than $750. 2% to orders $751 - $2.000. 1% to orders over $2000. NOTE Handling charges are
walved on orders pre-paid in advance by check. Shipping: We ship FREIGHT COLLECT wvia UPS or Molor

Freight A and Express delivery 1s availabie Prices subject to change without notice

w  P.O.Box3297
| Phone: 714/731-4338
sl 0 all x50 595 nee
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From this discussion you can see
that the unit makes the following pro-
cedures available to the using pro-
gram: plotline, plotsymbol, plot-
string, plotwhere, plotarray, and
plotaxis. (See table 1 on page 216.) It
also makes the definition of the type
“coord” available to the using pro-
gram. In fact, if the procedure
“plotarray” is going to be invoked, a
variable of the type “coord” must be
passed as a parameter to it.

The basic plotting
algorithm in all of the
plotter procedures is
expressed in the pro-

cedure “‘plotline”.
T e e e .

Basic Plotting Procedures

Now that you're familiar with how
the unit interfaces to the using pro-
gram, let’s see how the various pro-
cedures accomplish their tasks and
how the unit is put together. As you
might imagine, the construction of
the unit after the implementation and
interface sections is simply a series of
Pascal procedures with no program
body. If we did not want to make
these procedures into a unit, we could
simply incorporate them into a Pascal
program as normal procedures.

The Hiplot plotter can move its pen
in eight directions. These are left,
right, forward, backward, and the
four moves at 45° (see figure 1). In
addition, we have the pen-up and
pen-down movements. With these ten
movements, the plotter is capable of
grand and wondrous things.

The most fundamental procedure
in the program is the machine-
language procedure “plotstep” (see
listing 3). The purpose of this pro-
cedure is simply to take the elemen-
tary pen-movement commands
passed to it and send them to the plot-
ter port. (The pen-movement com-
mands are the letters p, g, 1, s, t, u, v,
w, v, and z sent to the plotter through
a serial port.)This procedure was
written to operate on a Z80-based
computer running at 2.5 MHz with
the plotter set to 0.005 inches per
step. Because of this, the timing loops
might have to be adjusted to allow
the procedure to operate correctly on
a different machine.

The operation of procedure



SOFTWARE!

Accept our free program. It retails for $24.95 but it’s yours
just for previewing America’s finest software club.

| want to tell you about the most excit-
ing development that has ever happened
to your computer. Then | want to extend
an invitation. Neither the development or
the invitation need cost you a cent.

¢ |t's not a new terminal.

¢ |t’s not any kind of peripheral.
e It's not a new language.

¢ |t's all of these.

It's a club. A club exclusively for peo-
ple who live and breathe computers, like
you—and me.

BUILD A SOFTWARE
LIBRARY THAT WILL
EXPAND YOUR
COMPUTER’S CAPABILITIES
TO THE LIMITS

OF YOUR IMAGINATION.

Each month we bring you the finest
and boldest concepts in computer soft-
ware from manufacturers all over the
world, from categories that include
education and business to entertain-
ment and home utilities.

Out of thousands of programs avail-
able, we select those that make your
computer do more of what you bought
your computer for. Programs that keep
your computer working throughout the
day instead of gathering dust on a desk.

ASC keeps your computer function-
ing and expanding by supplying the vital

FREE* FLOPPY DISC

for_the first 1500 charter members.
|Checkbook Balancing.l This program
provides a running balance as well as
monthly reconciliation and will main-
tain several checkbooks simultane-
ously. Menu driven, it contains re-
lated file maintenance routines.

Other charter members receive FREE,
the hardcopy source code.

*Only a small postage and handling
charge

software resources necessary for its
growth. Software for the business
owner, educator, hobbiest, the family.
Software that will continually keep your
hardware paced with state of the art
technology. With an ASC membership
you will be assured that your equipment
is never rendered obsolete.

DISCOUNTS.
PROMPT SHIPMENTS.

OUR NO-OBLIGATION
CHARTER INVITATION

No more searching through magazine
ads and paying top doiilar. You save
every time you buy. Save on software,
hardware, books . . . all computer sup-
plies. For example, next month you can
purchase name brand blank diskettes
that the “discounters” sell for $3.50. Our
price-$2.50. That’s saving $10 per box.

When you become a charter member

you get:

® QOur free software program on diskette
(or hardcopy source code)

¢ Qur informative and very candid
newsmagazine

¢ Discounts on all software programs

| ® Discounts on major brands of hard-

ware and supplies

® Additional discounts for recommend-
ing new members

® Software updates as they become
available

® BONUS. Free buy, sell, or swap ad

in our newsmagazine (on a space- |

available basis). A real moneysaver.

Even if you never purchase another pro-
gram, the free diskette is our gift to you.

HERE’S HOW YOUR CLUB
WORKS

Gift acceptance certificate below. Mail
today to reserve your free gift.

All purchases are charged to your ac-
count at low member prices. (software
programs usually cost $9.95 to $24.95
and are always discounted 15 to 40% off
manufacturers’ suggested list). Every
four or so weeks, you will receive our
new “Software Compendium” newsmag-
azine free. It reviews the new programs
and provides helpful hints and member
input. If you want our “Choice of the
Month”, do nothing, it will be sent auto-
matically. If you want an alternate, addi-
tional, or no diskette at all (which will
break your computer’s heart), just return
the card by the date specified. Unre-
quested diskettes may be returned at
our expense. And all software is sup-
plied with the original manufacturer’s
warrantees. Club members are never
subjected to any minimum purchase
requirements.

1 AMERICAN SOFTWARE CLUB, INC

Millwood, N.Y. 10546
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“plotstep” is straightforward: it sim-
ply receives the plot command from
the Pascal system (passed on the sys-
tem stack along with the return ad-
dress) and checks the status of the
plotter (bit 1, port hexadecimal 7D in

this case). It then checks to see if the
command is a pen-up or pen-down
command, or a pen-movement com-
mand. In each case, it takes ap-
propriate timing action depending
upon the pen movement requested. If

BASIC PLOTTER DIRECTIONS

Figure 1: Basic plotter directions available to the Houston Instrument Hiplot. This
drawing was made by the Hiplot plotter.

the Pascal running on your system
includes the logical device “REM-
OUT:", the plotter could be attached
to the port addressed by “REMOUT:"
and the plotting commands issued to
the plotter through that port.

Once this machine-language sub-
routine is edited and assembled, it is a
simple matter to use the linker to in-
corporate it into a Pascal program as
an external procedure or to store it in
the system library for use in the “plot-
ter” unit.

The basic plotting algorithm in all
of the plotter procedures is expressed
in the procedure ‘“plotline”. This
algorithm is simply passed a para-
meter (“penpos”) that tells it whether
the pen move is to be made with the
pen up or down, and the endpoint of
the next line to draw. It then
calculates the best straight-line fit
from the current position of the pen
("xpos” and “ypos”) to the point
selected (“xplot” and “yplot”). With
the pen either up (penpos=1) or
down (penpos=2), it draws the line.
The algorithm used is simply a trans-
lation of the BASIC algorithm sup-
plied by Houston Instrument with
the plotter into Pascal.

A special case of “plotline” occurs
when penpos=0. In this case, the pen
is assumed to be at the lower-left cor-
ner of the plotter bed, and the var-
iables “xpos” and “ypos” are init-
ialized to that point. The machine-
language subroutine “plotinit” is ex-
ecuted during this initialization. The
procedure simply initializes the serial

DISASTER INSURAN

PROTECT YOUR HARDWARE
FROM THE UNEXPECTED.

Not'to mention the unavoidable pollutants in the air.
Performance robbing dust, grime, spills and static electricity.
Cover Craft Dust Covers hgip exte d the useful fife. of
your computer equipment at aifactio s 2

Perhaps that's why more peoplgsl
rely on Cover Craft

Visit your

.- ermlnals disks, printers, modems, etc.

$8.95-315.95

Shipping extra.

*COVER CRAF Teomr

¥ PO Box 555, Amherst, NH 03031 ¢ (603) 889-6811

|
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If you don't know a baud from a floppy...

YOU NEED TO KNOW THE
Q.DP-100 MICROCOMPUTER

Most people who need computers It dOeS more, QDP-100 HAS SINGLE BOARD

don't have the time, or desire, to SIMPLICITY. Eliminates the hassle

become tulltime computer does ]_t eaS]_eI, of complex multi-chip, multi-

“wizards.” . , board computers.

i e bucgelnced PP ioo EIIISLCOSISISIE S L
cision information you want from lot less QDP-100 with protessional skill and
a computer, now and in the future, results in short order. Our instruction
without all the unnecessary com- manual doesn’t need an interpreter.
plexity associated with less consider- If you'd rather be a wizard with

computer results, than with computers,
choose the QDP-100. Call or write for
literature and full details.
QDP NEEDS A FEW MORE GOOD DEALERS.
Atftractive, profitable, protected dealerships
are still available in several high-potential
computer market areas.

; Quasar
W Data
Products

ate computers.

QDP-1QO IS A FULL-SCALE 8bit computer,
readily upgradeabile to 16 bits as your
business or professional information-
processing needs grow. It uses the IEEE
S100 bus, compatible with CP/M and
MP/M disk operating systems.

QDP-100 HANDLES BOTH floppy disks
and hard disks to give you total
software versatility.

QDP-100 CONNECTS INSTANTLY in to
any standard terminal and printer.
Both serial and parallel ports are
available. Features most micro-

\\\////

computers can’t match. )
10330 Brecksville Road
Cleveland, Ohio 44141
216/5260838 Telex: 241596
CP/M and MP/M

are registered trademarks.
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output port to 9600 bps (bits per sec-
ond) to make it compatible with the
data-input rate of the plotter (see
listing 4). “Plotline” with the penpos
of 0 must be executed before any plot-
ting can be done with the other pro-
cedures. In each case of a pen move-
ment, procedure “plotline” checks to
make sure that a plot off the bed of
the plotter is not being attempted
and, if so, reports this to the console
rather than attempting the plot.

The procedure “plotstring” uses
procedure “plotchar” to draw char-
acters on the plot. Procedure “plot-
string” is passed the starting location
of the lower-left corner of the first
character to be plotted, the height of
the characters (which should be a
multiple of 0.035 to give the best-
formed characters), the angle (in
degrees relative to the long axis of the
paper) at which the string is to be
plotted, and a string of characters to
be plotted.

The way in which the characters
are plotted is interesting. I decided
that I had to develop an interpreter
for plotting the various pen moves.
Plotting any character, | concluded,

Listing 1: The Pascal unit "plotter”.

would be a combination of straight
lines in the fundamental directions
available on the plotter.

Rather than simply using “plotline”
to do all the moves for each char-
acter, the moves to plot each char-
acter are generated in a coded form
using two vector pads made up of
two groups of keys on the keyboard.
One vector pad represents moves
with the pen up and the other with
the pen down. The letters d, w, a, and
x are used for moves in the indicated
directions with the pen up, and 7, 8,
9, 0,1,k,j, and u for moves in the in-
dicated direction with the pen down.
The length and direction of each
move are determined by the height
and orientation of the character to be
plotted. As you can see in the listing
of “plotchar”, each character is coded
as a series of moves terminated with
the character “i”

In operatlon, the procedure takes
the character passed to it, assigns the
string of moves to the string variable
PLOT, then decodes that string into a
series of pen movements. A few
special cases need to be noted at this

Text continued on page 242

i
This unit, which can be used by other Pascal pro-

grams, contains several routines that simplify the process of drawing lines and
characters on the Houston Instrument Hiplot plotter.

unit plotter;

interface

type
coord=array{l..
pProcedure

250] of real;

(*These procedures and types are available to using program*)

plotline (penpos:integer;xnlot,yplot:real);

procedure plotsvmbol (sym:integer;heiqht:real);

procedure plotstring(px,py,height,theta:real;line:string);
procedure plotwhere{var px,py:real);

nrocedure plotarray (nopoints,freq,sym:integer:

pX, PV, Xmin,xmax,ymin, ymax,

height,xlen,vlen:real;var X,y:coord);
procedure plotaxis(px,py,leng,theta,min,max,tic:real;

name:string);
implementation

const
pi=3.14159;
screenwidth=79;
screenheight=23;

var
clear:char;
a:array(l..16] of char;
Xpos,ypos:real;

procedure plotstep(step:char);
external;

procedure plotinit;
external;

nrocedure plotline;
var
z,X,v,£,4,i,t,e:inteaqer;
procedure initplot;
beqin

(*Fverything else is local to the unit?*)

(*sets up usart for plotter*)

Listing 1 continued on page 224



sySt(‘!ms n ex a total business system.

JOB COSTING MENU

1. TRANSACTION ENTRY/0ATE

2. JOB/TASK TABLE MAINTENANCE

3. JOB COST FILE MAINTENANCE

4. JOB COST REPORTING

5. EMPLOYEE TABLE MAINTENANCE

6. RETURN TO MASTER MENU
SELECT (1-6)?

SYSTEMS Il EX

MASTER MENU

1. INVENTORY 7. CHART OF ACCTS.

2.PAYABLES 8. VENDOR MAINT.

3. RECEIVABLES 9. CUST. MAINT.

4. PAYROLL  10. CHANGE DATE

5. LEOGER 11.8YS./BACKUP

6. JOURNAL  12. STOP PROCSSG.

13. OPTICNAL PROCSS'G.

SELECT (1-13)?

DATABASE MENU

1. FILE MAINTENANCE

2. REPORTS/REPORT MAINT.

3. UTILITIES

4. RETURN TO SYSTEM MENU
SELECT (1-4)?

1.
2
%. YEAR END PROCESS

ACCOUNTS PAYABLES MENU

1. FILE MAINTENANCE

2. PAYMENT SELECTION

3. PRINT CHECKS AND REGISTER

4. MONTH END

5. RETURN TO MASTER MENU
SELECT (15)?

LEDGER SYSTEM MENU

FILE MAINTENANCE

BAL SHEET/INCOME STATEMENT FILE MAINTENANCE

1.
; 2. POINT OF SALES
RETURN TO MASTER MENU
SELECT (14)? 2 REORDER REPORT

SELECT (1-4)?

INVENTORY SYSTEM MENU
TIME DATE

RETURN TO MASTER MENU

RECEIVABLES SYSTEM MENU

. FILE MAINTENANCE

. RECEIPT OF PAYMENTS

. GENERATE BILLING

. MONTHEND .

. PAST DUE REPORT

. APPLY MONTHLY INTEREST
. RETURN TO MASTER MENU

SELECT (1-7)?

STATE
PAYROLL MENU
. MISC/TAX TABLE MAINT.
.. TRANSACTION FILE
. MISC. PAY/DEDUCTION FILE
. EMPLOYEE MASTER FILE
. CALCULATE/PRINT CHECKS
. PRINT W2's
. RETURN TO MASTER MENU

SELECT (1-7)?

SYSTEMS Il EX — EX for EXTENDED
PERFORMANCE. Westware brings you the
most completely integrated and simplest to
use business software for your Apple
Computer. The SYSTEMS Il EX is complete
with an integrated Database. Yes! The DBII

COMING SOON — Cash flow analysis with
graphics, Database || with graphics, and Bill
of Materials for small manufacturers.

CURRENT OPTIONS AVAILABLE — Job
Costing, Cycle Invoicing, Order entry, and

individual modules and later add additional
modules, such as Job Costing for
contractors. The power of our system is in
the KSAM Firmware card that plugs into the
Apple. This card permits high speed
searches and eliminates running sort

Database can move your system's files into  routines to get your files in order. Layaway.
Database format for customized reports or . . i = All Checks, statements and invoices use
labels. SYSTEMS Il is available on 5%" drives, and NEBS forms.

also on the Corvus hard disk. A Corvus
based system will give you the power and
capacity that challenges larger computers.

Although the SYSTEMS Il EX is a fully
integrated system, you may purchase

Dealer and OEM inquiries invited.

Apple is a trademark of Apple Computers.
Circle 415 on inquiry card.

r O Yes, | would like to sample your software. Please
send me the Systems Il Demo Package. My check
for $25 is enclosed.

Yes. please send
me your Systems Il
Demo Package.

I |
il
'Wn.

(LTI

Name _ _ . —

2455 S.W. 4th Ave.
Suite 2

Ontario, OR 97914
(503) 881-1477

Title —

Company Name

S t the NORTHEAST 24 W. 4th .

Computer Show Oct 1518 and SusitseSQ W B Address

The SOUTHEAST Computer ) )
Thow 0ot 2omiov 1 | Ontario, OR 97914 City State Zip

| (503) 881-1477
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[ SOFTWARE |
DEVELOPMENT
TOOLS FOR
INDUSTRY

CP/M CROSS-ASSEMBLERS

Fast, comprehensive ¢ross-assembiers
to run under CP/M.* Extensive pseudo-
ops inciude fuil listing controi, nested
conditionals, mnemonic synonyms,
and inclusion of external source files.
Generate object file, assembly listing,
and symbol table from source code for
nine popular microprocessor families.

XASMO5 ....... 6805
XASMOS...... 6809
XASM18...... 1802
XASM4S8 ..... 8048/8041
XASMS51 ... 8051
XASMS65 ... ... 6502
XASMES .. ... 6800/6801
XASMFS8 ....... F8/3870
SASM400...... COP400

Assemblers... $200.00 each
Manual only... $ 25.00

8048 DEVELOPMENT PACKAGE

Now you can use the 8048 family of
single-chip microcomputers without
buying expensive equipment. Develop
8048 software with the XASM48 cross-
assembler. Then plug our EPR-48 board
into your S-100 system to program the
8748 EPROM version.

8048 Development Package ... $574.00
EPR-48 alone ................ $449.00

EPROM SIMULATOR BOARD

Debug dedicated systems quickiy. Our

PSB-100 PROM Emulator is an S-100

board with up to 8K of RAM. Cable with

24-pin plug replaces 2708 or 2716

EPROM(s) in your target system for ins-

tant program testing

PSB-100 EPROM Simulator ... $445.00
wi2ZK RAM

*Trademark of Digital Research

H V(e

804 SOUTH STATE ST
DOVER. DEL. 19901
302-734-0151

visa and Mastercharge accepted. We ship 8' single-
density and Softcard + 5.25" diskettes. Ask us
about other formats. OEM AND DEALER INQUIRES
INVITED.

+ Trademark of Microsoft
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Listing 1 continued:

clear:=chr(26);
write{clear);

gotoxy ( {screenwidth-47) div 2,screenheight div 2-1);
write('Please type [ret] when plot pen is at the lower');
gotoxy ( (screenwidth-26) div 2,screenheight div 2);
write('left corner of plotter bed');

readln;
write(clear);
plotinit;
xpos:=0,0;
ypos:=0.0;

a[ll:='p';a[2):="'q';al3):="'r';al4):="'q';a[5):="r';al6]:="%s';
a[7):='t';a(8):="s';a[9):="t';a[l0):="u’';alll):="v';
afl2):="u';a(l3):='v';a[l4):="w';a[15):="p';a[l6]):="'w";

plotline(1,0,0);
end; (*initplot*)

begin (*plotline*)
case penpos of
0:initplot;
l:plotstep('y');
2:plotstep('z');
end;

if penpos=0 then exit(plotline);
if (xplot>10.25) or (xplot<-0.25) or

or (yplot<-0.25) then
begin
write (clear);

(vplot>7.25)

gotoxy ((screenwidth-49) div 2,screenheight div 2-1);
writeln('Plotline: Plot attempted off page ('

,Xplot:6:2,',',vplot:6:2,')");

gotoxy ( (screenwidth-17) div 2,screenheight-1);

write ('Please type [ret]');

readln;

write(clear);

exit (plotline);

end;

x:=round ( (xplot-xpos)*200);
y:=round( (yplot-ypos)*200);
XpPos:=Xpos+¥»/200;
ypos :=ypos+y/200;

(*This section is translated from Houston Instrument *)

f:=abs (x)+abs (y);
if £f=0 then exit(plotline);
d:=abs (y)-abs (x);

i:=0;

if y>=0 then i:=2;
t:=x+y;

if t>=0 then i:=i+2;
ti=y-x;

if t>=0 then i:=i+2;
if %<0 then i:=i+10
else i:=8-1i;

if d<0 then t:=abs(y)

else
beqgin
t:=abs (x);
d:=-d;
end;
e:=0;
repeat

z:=t+d+ete;
if 2<0 then
beqgin
e:=e+t;
f:=£-1;
plotstep(ali-1]);
end
else
begin
e:=e+d;
f:=£-2;
plotstep(alil);
end;
until f<=0;
end; (*plotline*)

procedure plotstring;
var

stepl,xstepl,ystepl,x2stepl,v2stepl,x3stepl,yistepl,
step,xstep,ystep,xZ2step,y2step,x3step,yistep:real;

j,n:integer;

procedure plotchar{ch:char);
var
rxpos,rypos:real;

Listing 1 continued on page 226



This “hands-on” method

ul language your S
computer can have. /<.

gives you all the working skills
you need to create, run, and
debug programs In Pascai on
the Apple Il or Apple Il Plus.
Detailed program examples
and practical, step-by-step
exercises on the computer it-
self lead you from funda-
mentals to such advanced
topics as programming style,

Also available:

data structures, top-
down vs. bottom-up design,
scalar data types, and
recursion.

No math background is
required. Users learn full editor
and operating features as well
as the Pascal language—this
is the only complete guide to

T 1 Hormo Conrgrasy

Yot D Vockhsen
Hands-On Basic
withaPETY

THE
ELEMENTS

OF
NI | prOGRAMMING
STYLE

sanpIMTen
l K omatan oned Plaratt

BASIC: A HANDS-ON METHOD, 2e

Herbert D. Peckham
320 pages, $12.85 Spiral bound

Immediate application of concepts as they are
introduced allows you to quickly become profi-
cient in BASIC programming. For use with
numerous time-sharing and personal computers,
this book emphasizes hands-on experience.

PROGRAMMING BASIC WITH THE TI

HOME COMPUTER
Herbert D. Peckham
306 pages, $12.95

The only complete guide to programming in
BASIC on the Tl Home Computer. All information
is presented using a hands-on method which
rapidly builds programming skills.

HANDS-ON BASIC WITH A PET
Herbert D. Peckham
267 pages, $13.95

Fully explains how to1program Commodore
Business Machines' PET personal computer using
BASIC. A step-by-step presentation of program-
ming with hands-on exercises.

THE ELEMENTS OF PROGRAMMING

STYLE 2/e

Brlan W. Kemlghan and P.J. Plauger
168 pages, $10.9

This acknowledged classic provides a highly
helpful guide to effective, efficient programming
for a wide range of tasks. Includes numerous ex-
amples and a set of 'rules’ of good programming.

Pascal for the Apple computer
(and only $14.95!). The volume
is spiralbound to lie flat by the
keyboard. 429 pages. '

Order today. Put the power of
Pascal to work for you.

15 DAYS’ FREE EXAMINATION!
Mail the coupon today.
Mail to: McGraw-Hill Book Company
P.O. Box 400
Hightstown, N.J. 08520

Please send me the book(s) checked for 15
days on approval.
[ Bill me. After 15 days | will pay for the
book(s) | keep, plus local tax, postage, and
handling.
] Enclosed is my check/money order
(including tax).
Charge my

VISA [0 MasterCard [J (Check one.)

Credit cardno.. Exp.Date

Bank no.{MasterCardonly)

Signature__ - e

(Credit card order not valid without signature.)
APPLE PASCAL, $14.95(49171-2)

(1 BASIC: A HANDS-ON METHOD, $12.95 (49160-7)

PROGRAMMING BASIC WITH THE Tt HOME
COMPUTER, $12.95 ( 49156-9)
HANDS-ON BASIC WITH A PET, $13.95 (49157-7)
ELEMENTS OF PROGRAMMING STYLE, $10.95
(34207-5)

Name

Street__
City/State/Zip

T 62U44a.11811
SAVE MONEY: Remit with orderand we pay all shipping
and handling costs. Full return privileges still apply.
Order subject to acceptance by McGraw-Hill.

----------1



Circle 400 on inquiry card.

SAM’S BOOKS
S8AVE UP TO 25%

BUY A SERIES FROM THIS LIST OR
INDIVIDUAL TITLES USING THE 5
DIGIT ORDER CODES. ORDER A
CATALOG OF ALL SAM'S BOOKS
AND SAVE!

SERIES ‘A’ COMPUTER COOKBOOKS

No. 21524 - The Cheap Video Cookbook D $5.95
No. 21723 - Son Of Cheap Video D $8.95
No. 21697 - 8085A Cookbook 0 $13.95
No. 21313 - TV Typewriter Cookbook 0D $9.95

SERIES ‘8" TRS-80

No. 21741 - Circuit Design Programs for the TRS80

0O $12.95
No. 21633 - TRS-80 Interfacing - Book 1 0O $8.95
No. 21739 - TRS-80 Interfacing - Book 2 O $10.95

SERIES ‘C’ 8080

No. 21541 - 8080/8085 Software Design Book 1 0$10.45
No. 21615 - 8080/8085 Software Design Book 20 $10.95
No. 21628 - TEA: An 8080/8085 Assm. Editor (3310.95

SERIES ‘D' COMPUTER FUNDAMENTALS

No. 21698 - Guide Book To Small Computers O $4.95
No. 21486 - Getting Acquainted With Microcomputers

0 §8.95

No. 21634 - Sam'’s Crash Course In Microcomputers
0 $17.50

No. 21653 - Microcomputer Primer (Second Edition)
0 $11.95
No. 21483 - Your Own Computer 0 $1.95

SERIES ‘E’' Z-80

No. 21682 - 280 Microcomputer Design Projects 0 $12.95

No. 21500 - 280 Micracomputer Hand Book 0 $8.95

No. 21609 - 280 Microprocessor Programing &
Interfacing, Book 1 0s$11.95

No. 21610 - 280 Microprocessor Programing &
Interfacing, Book 2 0O $14.95

SERIES ‘F' 6502/6800
No. 21656 - 6502 Software Design 0 $11.50
No. 21459 - How To Program Microcomputers (O $8.95

No. 21684 - How To Program And Interface The 6800
0 $15.95
No. 21726 - 6801, 68701, & 6803 Microcomputer
Programming & Interfacing 0 $13.95

SERIES ‘G’ COOK BOOKS
No. 21695 - ICOP-AMP Cookbook (2nd Edition) 0 $14.95

No. 21168 - Active Filter Cookbook 0 $14.95
No. 21398 - CMOS Cook Book 0 $10.50
No. 21527 - IC Converter Cookbook D 31395
No. 21416 - 1C Timer Cookbook 0O $9.95
No. 21035 - TTL Cookbook 0 $9.50

Series - Prices Indicated

TOTAL FOR SINGLE
are Less 25% TITLES

‘A’ 29.10 8 E ge.eo 8

‘B' 24.64 'F' 37.77 DISCOUNT 15%

‘C'22640 'G'55350 () ——

'D' 33.98 O TOTAL FOR
SERIES

ORDER A CATALOG
LISTING ALL SAM'S L3 CATALOG 1.50
BOOKS AND SAVE

SHIPPING AND
WITH SPECIAL DIS- HANDLING 50c
COUNT PRICES[ ]+ PER/TITLE
SEND CHECK OF MONEY ORDER oA TAX
WHERE APPL.
MAIL, TO: TOTAL THIS
STELLAR SYSTEMS ORDER
P.O, BOX N

NORTH BRANCH, MN 55056
Prices may be subject to change without notice.
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Listing 1 continued:
plot:string[32];
pchar:char;
izinteger;

procedure arrow;

begin
stepl:=0.04;
xstepl:=stepl*cos(theta);
ystepl:=stepl*sin (theta);

x2stepl:=sqrt (2) *stepl*cos (theta+pi/4);
y2stepl:=sqrt(2) *stepl*sin(theta+pi/4);
x3stepl:=sqrt(2) *stepl*cos (theta-pi/4;;
v3istezl:=sqrt(2) *stapl sin(theta->1/4);
plotline(2,xpos-y2stepl, ypos+x2stepl) ;
plotline (2, xpos+ystepl,ypos-xstepl);

plotline (2,xpos+ystepl,ypos-xstepl);

plotline(2,xpos-yistepl, ypos+x3stepl);

exit (plotchar);
end; (*arrow®)

procedure
begin

getcode;

case ch of

'A'I

1=V,
v>v:
v<v:
|$|;
(N

end;

,'l_l':plot:
,'%':plot:
,'j':plot:
,'k':plot:='38888888dddjjjl11li’;
,'1':plot:='ddddduuuu8888888i"';
,'m':plot:='A888888811kk8899kkkkkkki’;

n
,'0':plot:
P

,'r':plot:
/'s':plot:='dwloo9887uu789%00l1li’;
,'t':plot:='ddd8888888aaoo00i"';
,'u':plot:='dwwwwwwwkkkkkkl0098888881i";
,'v':plot:
,:w::plot:
,'x':plot:
'v':plot:="'dwwwwwwwk11998kijkkkki';
,'2':plot:="'dwwwwwwwooookjjjjkkooooi';

'a':plot:='d888888%00lkkkkkkaaaawwwwooooi';

,'b'":plot:='d88888880c00lkjuuucoolkkjuuui’;
,'c':plot:='dddddwjuu7888889%00l1i"';

,'d':plot:
,'e':plot:
,'f':plot:

'd8888888000lkkkkkjuuui’;
'ddddduuuuffB8oouuB88oo0o0i’;
'd8888oouu8880000i’;
'dddddwwwwww7uuikkkkkloo988uui’;
'd8883383ddddkkkkkkkwwwwuuuui’ ;
'doooouu8888888uucoooi’;
'dwloo9888888i';

'g':plot:

Wy

':plot:='d88888881111wwwwkkkkkkki’;
'dd788888900lkkkkkjuui’;
'd88888880o00lkkjuuui’;
'dd788888900l1kkkkkjuudwwlli’;
'd88888880001kk juuuooolkki' ;

':plot:
'q':plot:

Woononn

' dwwwwwwwkkkkk1199888881i°;
' dwwwwwwwkkkkkkk9988kk118888888i"';
'd8899998aaaakllllkki’;

:='ddd8okui’;

' ddwwoooowwuuuui ' ;
'd9997771i"';

'dddd777999i"';
dwwooo97uu79000owaakkkkkki ' ;

:plot:="'ooooo0001i’;

(*case*)

end; (*getcode*)

pProcedure
begin

getcode?2;

case ch of

Txt
Ly
100,
v?v;
UL
LA
L E
LB L
v,

:plot:='dww999%aaklkkkdd7777xxo000i"’;

'd8899998i';
'dw9999%aaakuBoxxxxd8ok8okuui';
'ddd8w8997uuijki’;
'ddddwwwwwBokui ' ;
'dddwwwwkkuuB88oonoxacoakki' ;
'ddd8okuoji’;

' dvwwww99kkkkkkkuuooooi' ;

' dwwwwww9oolkkjjjjooooi';

'3, ' dwwwwww9voojjjoolkkjuuli’;

UZY0 g ' Awwwwwwwkk kkooooawwwwkkkkkkki' ;
LGRS ' dddddwwwwwwwuuuukkkooolkkjuu7i’;
2529 'dddddwwwwwwTuujkkkkkloo9887uuji’ ;

L LI

'R,

'ge .
.

"[ :
|]|:
end; (*

' dwwwwwwBoo00kj jkkkki';

' ddwwww7R%001lkjuuikkloo9887i';
'dwloo9888887uuijkkloo9i’;
'dd78%88889001kkkkkjuui’;
'dddd7788899i";
'dd9988877i"';
'dw9999aaaukoBxxxxddoBuki’;
'dddwwB8888aaxxono0i’ ;

' dwnnwwooool ! ;

' ddwwoBukwwoBuki' ;

'1i';

2i';

case*)
end; (*getcode2*)

Listing 1 continued on page 228



WHY BUY FROM THE BEST?
Service... Support...

NEECO Software. . .

CK commodore

;SK g (;SK EIAMJO golumn) - Lim. Qty - . .

K K RAM-40 Cim.} - Lim. Qt

MULTI-CLUSTER 4016 (I(SK RAM 4.0 Basic40CIm) . . 11 e e $ 995
For Commodore Systems. allows 3 4032 (32K RAM 4.0 Basic-40CIm.) ..ottt $1295
CPU's (Expandable to 8) to access a 8032 (32K RAM 4.0 Basic-80 CIm.} ...... AN E 005 00 ol R I $1495
single Commodore Disk. 8050 Dual Disk (1 Meg Storage) ......... g P Pem i e

MULTI-CLUSTER (3 CPU's) 4040 Dual Disk (343K Storage)

Each Additional CPU (upto 8) ... S 199 8010 IEEE Modem ]

v

ALTOS

ACS 8000-2 64K 1M ;
ACS 8000-15 64K 1M
ACS 8000-7 208K 29.0M

ACS 8000-10 208K 10M

NEC SPINWRITER PRINTERS
EPSON PRINTERS e

MX-80 PRINTER 5520 (KSR-Serial}
- Tractor Option

INTERFACE CARDS
8141 (RS-232)
8150 (2K Buffered RS-232) s 16K APPLE 11+
8161 (IEEE 488) \ 1 32K APPLE It+
8131 (Apple Card) ; s . 48K APPLE I+
8230 (Apple Card) . R APPLE DISK w/3.3D0S . $ 650
8220 (TRS-80 Cable) ] . APPLE DRIVE Only
1 APPLE Ill 128K - In Stock!
DIABLO 630 PRINTER | | wiMonitor +
DIABLO 630 - Serial - RS-232. ... .............. . ’ | Info Analystpak .. ... $4740
Tractor OPLON & se ez a's o wwn bl & 5 d iie i b 1 .

AMDEK MONITORS INTERTEC COMPUTERS
Video 100 12" B+W 64K Superbrain
Video 300 12" Green (360 Disk Storage), CP/M™ ... $3495
Color | 13" Low Res 64K QD Superbrain
Color I 13" High Res (700K Disk Storage), CP/M™. . $3995

*CP/M is a registered trademark of Digital Research.

ATARI GOMPUTERS PROFESSIONAL
Atari 400 (16K RAM) SOFTWARE

Atari 800 (32K RAM) - good thru 8/31

Atari 410 RECORDER } WordPro 1 8K

Atari 810 DISK DRIVE . WordPro 3 (40 Clm.)16K .
WordPro 3+

NEECO carries all available ATARI Software and Peripherals. WordPro 4 (80 Ctm.) 32K ....$ 375
WordPro 4+ :

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 60-PAGE CATALOG.
WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR “IN STOCK” GONDITIONS.
MON-FRI 9:00 - 5:00

NEECO (617) 449-1760 @™ ==

679 HIGHLAND AVE. Telex: 951021
NEEDHAM. MA 02194

MaslerCharge.and VISA Accepted
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B’ sale Listing 1 continued:
begin(*plotchar*)
rXpos:=xpos;
rypos : =ypos;
nlot: 3
qetcode;
qetcode?;
16K...514995 |
LI N ) ® pchar:='0"';
while pchar<>'i' do
32K...$199.95
oo 0 L ] pchar :=plot{i];

case nchar of

'd' :nlotline (1, xpos+xsten,ypos+vsten) ;
PR ° 'w':nlotline(l,xpos-vystep,ypos+xsten);

'a':olotline (1, xpos-xstep,ypos-ystep);

'7':plotline(2,xpos-x3step,ypos-v3sten);
o ol[e ° '8':plotline (2,xpos-ysten,ypos+xstep) ;
TIL T

'9':plotline (2, xpos+x2sten,ypos+y2sten) ;
o':plotline(2,xpos+xstep,ypos+ystep);
'1':plotline(2,xpos+x3step,vpos+yisten);
'k':plotline(2,xnos+ysten,ypos-xstep) ;
'j':plotline(2,xpos-x2step,ypos-y2sten) ;

'u':plotline(2,xpos-xstep,ypos-ystep) ;
'x':plotline (1, xpos+vstep,ypos—xstep) ;
'I':arrow;
'1':beqin
rxpos:=rxpos- (height/2) *sin(theta)-
6*xstep;
New lAWS'lB rypos:=rvpos+(height/2) *cos (theta) -
The Ultrabyte Memory Board 6*ystep;
Due to the tremendous success of our JAWS I, we end;
were able to make a special purchase of first-quality *2':begin
components at below-cost prices for JAWS-IB. And rXpOS:=rxpos+ (heiqht/") sin(theta)-
we are sharing our cost saving with you. Butdon’t be 6*xstep

surprised if the next time you see this ad the prices
have gone up substantially. Better yet, order now,
and get the best memory on the market at the best anal,
price on the market. end: (*casé*)
ONE CHIP DOES IT ALL fi=itl;

aws-IB is the Rolls-Royce of all the $100 dynamic e (*while*)

ards. Its heart is Inlei:s single chip 64K dynamic )
RAM controller. Eliminates high-current logic parts

rypos.—rypos-(he1ght/2)*coS(theta)-
6*ystep;

plotline (1, rxpos+6*xstep,rypos+6*ystep) ;

. delay lines. . . massive heat sinks . . . unreliable end; (*plotchar*)
trick circuits. JAWS-IB solves all these problems. e o
LOOK WHAT JAWS.-IB OFFERS YOU i { ‘,’f°t:tn"‘-‘ b=
Hidden refresh . . . fast performance.. . . low power near= (F g ost pti
consumption . .. latched data outputs ... 200 NS SECeahaighte 7 ;
4116 RAM's . .. on-board crystal ... RAM Jumper xstep:=step*cos (theta);
selectable on 8K boundaries . . . fully socketed . .. ystep:=step*sin (theta);
solder mask on both sides of board. . . phantom line x2step:=sqrt (2) *step*cos (theta+pi/4);
. designed for 8080, 8085, and Z80 bus signals . . . y2step:=sqrt(2) *step*sin (theta+pi/4);
works in Explorer, Sol, Horizon, as well as all other x3step:=sqrt (2) *stepo*cos (theta-pi/4);
well-designed $100 computers. y3step:=sqrt (2) *step*sin (theta-pi/4);
n:=length(line);
and Lesiod board iar N0 4aps . 1hen ehher hoep plotline(1,px,py);
:_Iﬁllllalllll:‘:lnll for ki, or sSimply return it In working for ] :=1 to n do

plotchar {line[j]);
end; (*plotstring*)

'...III..........I.I-I.II-II...IIIIIIIII‘
2 Continenlal U.S.A. Credil Card Buyers Outside Connecticut: H

-TO ORDER CALL TOLL FREE 800-243-7428 3

1 From Connecticut Or For Assisiance: 0 procedure plotsymbol;
: (203) 354-9375 H var
s Please send the items checked below: . be;§gos,rypos.real;
[ ] .
:]AWS-IB kit: . rXPOS : =Xpos;
B 16K, st ey g P e 3 g rmy $149.95* 3 rYPOS : =ypas;
S0 32K ais i 4okl s o i W B i d 4 43 $199.95° e e
SCIABK, ,oas's samass st ss musnia § 4§ 4o to1o® $249.95* » D *
206K oo, $299.95% & Lifegin (*tEtgnals )
"""""""" v : : plotline (2, xpos,ypos+height/2);
:[l]AWS -IB Fully Assembled, wired & 'l‘eslo:d5179 gge plot une (2,xpos-heiqght/2,vpos-heiqght);
.DazK ................................ 523995‘. plotllne(Z,XDOS*’heiqht,VDOS) ;
:D48K """"""""""" 529995._ plotline(2,xpos-heiaht/2,vpos+heiqght);
2064K........o.oooiiiiiiiii ..., §35995% 3 plotlime (L. Sypms Apog):

end;
2:begin (* X *)
nlotline (1,xpos-height/2,ypos+heiqht/2);

'D EXPANSION KIT, 16K RAM Module, to expand H
- JAWS-IB in 16K blocks up to 64K. $59.
acAll prices plus $2 postage and insurance ($4.00 C(madn) .

2 Connexticut residents odd sales tux. g P]-Otlll-ne (2, xpos+he):.qht ,vpos-heiqght);

H 1 nlotline(1,xpos-heiqght,vpos);

3 Total enclosed: § 3 plotline (2,xpos+height,ypos+heiqght);

8] Personal Check £ Money Order or Cashier's Check ® plotline (1, rxvos,rypos);

0 VISA £ Master Card (Bank No. IH end;
:Acm No. Exp. Date : 3:begin (*square*)

2 Gionat . plotline (2, xpos,ypos+heiqght/2);
e H plotline (2,xpos-height/2,ypos);
aName : plotline (2, xpos,ypos-height);
:Address J plotli.ne(2,xpos+height,ypos) B
. . plotline (2,xpos,ypos+height);
:Cily H plotline(2,xpos-height/2,ypos) ;
:Sme 7 E ens]'.otline(l,rxpos,rypos) g

B i

. . . i * *
;R\ NETRONICS R&D Ltd. : Fat Listing 1 continued 230
: 333 Litcnfield Road, New Milford, CT 067763 g 1 confyued on page
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THE FORTH SOURCE"

Specializing in the FORTH Language.

MANUALS & GUIDES PRICE

“Starting FORTH” by Brodie. Prentice-Hall. Best User’s manual available (soft cover) $ 16.00
[0 v“Starting FORTH"” (hard cover) 20.00
) “Using FORTH” by FORTH, Inc. Guide to FORTH concepts 25.00
0 “AFORTH Primer” by Stevens In-depth self-study manual. 25 00
O “Systems Guide to fig-FORTH"” by Ting. Excellent guide to inner mechanisms. 25.00
0 “PDP-11 FORTH User’'s Guide’ by James. Use with PDP-11 Source. 20.00
[J “Caltech FORTH Manual” by Ewing. Overview and structure. 12.00
0O *“FORTH-79”, Latest fig-FORTH standard. 15.00
0O “FORTH-79 Standard Conversion” by R. C. Smith. Screens, DOESY,error conditions. 10.00
O “TinyPASCAL in fig-FORTH” by Zimmer. 10.00
[0 “Threaded Interpretive Languages” by Loeliger. Byte Books. FORTH adapted for Z&0. 20.00
O “Invitationto FORTH” by Katzan. Petrocelli Books. Limited introduction. 18.50
0 “Proceedings, 1980 FORML Conference.” Technical papers. 25.00
O “Proceedings, 1981 Rochester University FORTH Conference.” Technical papers. 25.00
[0 “METAFORTH” by Cassady. Cross-compiling, 8080 source code. 30.00

INSTALLATION DOCUMENTS

O Installation Manual for fig-FORTH, contains FORTH model, glossary, memory map and instructions. $ 15.00
Source Listings of fig-FORTH, for specific CPU's and computers. The above Installation Manualis required
for implementation. Price per each 15.00
01802 0 6502 [ 6800 0 6809
] 8080 O 8086/8088 [J 9900 O APPLE II*
0] PACE O AlphaMicro O PDP-11/LSI-11 O NOVA*

DISKS WITH DOCUMENTATION
fig-FORTH Model and Source Listing, with Printed Installation Manual and Source Listing.

] H89/289 (5Y.") 0 APPLE II* (5%") 0O NOVA* (8") 0O 8080/Z80" (8") $ 65.00
Enhanced FORTH Systems with manuals.
O APPLE II/114+* by MicroMaotion. fig-FORTH, FORTH-79 standard, editor, assembler, 187 pg. manual (1-5Y%") 90.00
O APPLE II* by R. Kuntze. fig-FORTH, editor, assembler, source listing and screens. (2-54") 90.00
0 H89/Z89 by G. Haydon, fig-FORTH, stand alone, source listing, editor, assembler, screens and tutorial on disk (3-5%:") 250.00
) H89/Z89 by G. Haydon, fig-FORTH, under CP/M?*, source listing, editor, assembler, screens and tutorial on disk (3-5") 175.00
O TRS-80/1* by Nautilus Sys. fig-FORTH, editor and assembler (1-5"s") 90.00
0O TRS-80/1or IlI* by Miller Microcomputer Services. MMSFORTH, editor, assembler interpreter/campiler, virtual memory. (1-5'") 130.00
0O NOVA*by Ting. fig-FORTH, editor, assembiler, source listing and screens. (1-8") 90.00
0 6809 by Talbot Microsystems. fig-FORTH, interpreter/compiler, editor, assembler, disk 1/0. (FLEX* 5% or &) 100.00
0 6800 by Taibot Microsystems. fig-FORTH, interpreter/compiler, editor, assembler, disk /0. (FLEX* 5% or &) 100.00

Special Function FORTH Systems with manualis

Cross Compilers by Nautilus Systems. Allows extending, modifying, compiling to different target processors, generates ROMable
code and forward referencing. Price per each

O CP/M* 0O H&9 O TRS-80/1* O Northstar 200.00
0O 6809 Target Compiler by Talbot Microsystems. 350.00
0 6809 Enhanced System Plus by Talbot Microsystems. 2nd screen editor, macroassembler, tutorial on disk, goodies disk of 250.00

debugging and documentation tools and utilities.

[0 Z-80* Program Development by Laboratory Microsystems with full software floating point arithmetic. 150.00
[J Z-80* Cross Compiler {Nautilus) by Laboratory Microsystems. 200.00
[J Z-80* for AMD9511 Arithmetic Processor by Laboratory Microsystems. 150.00
0O “GoingFORTH" by Creature Software. A CAl FORTH tutorial, IBM format, no manual (1-8") 65.00
O HP-85by H-P.fig-FORTH, editor and assembler (1-5%") 65.00
ORDERS ONLY (415} 961-4103 DEALER & AUTHOR INQUIRIES INVITED

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted.No COD's or unpaid PO’s. California residents add 6'2%
sales tax. Shipping costs in US Included in price. Forelgn orders, pay in US funds on US bank, include for handling and shipping by Air: $5.00 for each item under $25,00,
$10.00for each item between $25.00 and $99.00, and $20.00 for each item over $100.00. Minimum order $10.00. All prices and products subject to change or withdrawal
without notice. Single system and/or single user license agreement required on some products. *REGISTERED TRADEMARKS

MOUNTAIN VIEW PRESS

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103
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NEW!!! THE

ELECTRIC MOUTH

43

[ ELF 11 VERSION It "
for S100, EIf II, Apple, TRS-80 Level II*

From $99.95 kit

Now — teach your computer to
talk, dramatically increasing
the interaction between you

and your machine.
That's right: the ELECTRIC MOUTH actually lets

your compuler talk! Installed and on-line in just
minutes, it's ready for spoken-language use in oftjice.
business, industrial and commercial applications,
in games. special projects, R&D, education, secu-
rity devices — there's no end to the ELECTRIC
MOUTH's usefulness. Look at these features:

#* Supplied wilh 143 words/letters/ phonemes/
numbers, capable of producing hundreds of words
and phrases.

Expandable on-board up to thousands of words
and phrases (just add additional speech ROMs as
they hecome available).

Four models. which plug directly into $100. Apple,
EIf II and ‘TRS-80 Level 11 computers.

Get it to talk by using either Basic or machine
language (very easy to use. complete instructions
with examples included).

Uses National Semiconductor's “Digitalker”
system.

Includes on-hoard audio amplifier and speaker.
with provisions for external speakers and
amplifier.

Adds a new dimension and excitement to pro-
gramming: lets you modify existing programs and
games lo add spoken announcements of resulis,
warnings. etc.

# Installs in jus! minutes.

Principle of Operation: The ELECTRIC MOUTH
stores words in their digital equivalents in ROMs.
When words, phrases. and phonemes are desired,
they are simply called for by your program and then
synthesized into speech. The ELECTRIC MOUTH
system requires none of your valuable memory
space except for a few addresses if used in memory
mapped mode. In most cases, outpul ports {user
selectable) are used.

Spoken Material Included
al

»

»

»

*

»

»

one eightven doltar inches number s c
two nineteen  cancel down is af second d g
thres twenly case equal il ofl sel g v
four thirny cent ermor kilo  on spae [ w
five furty 400heriz wne  fent  left  owl speel x
six fifty 80herz tone  flow  luss  over A y
seven wxty 20ms silence  fuel  lesser parenthesisstan |z
eight seventy  40ms silence  gallon limll  percemt  slop

mne eighty Boms sitence g low  please than L

en ninety 180ms silence gram  lower plus the |
vhoven  hundred 520ms silence great  mark  paini lNme  m
twelve  thousandl gorat realer meler  pound ry n
thireen  million  check ave  mile  pulses  up o
fureen  zem comma high  milli  rue voll 4
fifiven again control higher minus re weight 1
sixiven  ampere  danger hour  minule ready a r
sevenlern an drgree n near  right b s

“"EIf II" and “The Electric Mouth” are reg. trademarks of

Netronics R&D Lid. “Apple” is a reg. trademark of Apple

gmputcr Inc. *"THS-80 Level II" is a reg. trademark of Tandy
M.

k Continental U.S.A. Credil Card Buyers Quiside Connecticut s

i CALL TOLL FREE 800-243-7428

s To Order From Connecticut Or For Technical Assistance, Eic.,

: Call (203) 354-9375
:NETRONICS R&D LTD. peptsro

® 333 Litchfield Road, New Milford, CT 06776
» Please send the items checked helow:

[J $100 “Electric Mowth” kit .............. $99.95
O EM 11 "Electric Mouth kil .............. $89.95
L[] Apple “Electric Mouth” kit .... .. ceiee...8119.95
[J TRS-80 Level 11 “Electric Mouth” kit. . . .. $119.95

Add $20.00 for wired & tested units. All plus $3.00 posiage & in-
surance. Conn res. add sales tax.

Total Enclosed §
[ Personal Check [ cashier's Check/Money Order
O visa [0 master charge (BankNo. )
A

cct. No,

Signature Exp.Date
Print
Name

2 Address
-

:Clly
* Stale

llllllllllll.llllIIIIlzl' ssussessdenees
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Listing 1 continued:

plotline (2, xpos+height/2,ypos);
plotline (2,xpos-height,ypos);
plotline(2,xpos+height/2,ypos);
plotline (2,xpos,ypos+height/2);
plotline (2,xpos,ypos-height);
plotline (2, rxpos, rypos);

end;

S5:begin (*vertical line*)
plotline(2,xpos,ypos+height/2);
plotline (2,xpos,ypos-height);
plotline (2, rxpos,rypos);

end;

end; (*case*)
end; (*plotsymbol *)

procedure plotwhere;
hegin

PX :=XpPoOSs;
pYy:=ypos;

end;

procedure plotarray;
var

pen,i:integer;

begin

if nopoints>250 then
begin
write (clear);

gotoxy ( (screenwidth-42) div 2,screenheight div 2);
writeln('Plotarray: Plot attempted with »250 points');
gotoxy ( (screenwidth-17) div 2,screenheiqght-1);

write ('Please type [ret]');
readln;
write(clear);
exit (plotarrav);
end;
if (py+yler>7.0) or (px+xlen>10) then
beain
write(clear);

gotoxy ((screenwidth-50) div 2,screenheight aiv 2-1):
writeln('Plotarray: Plot attempted off paqe (',

px+xlen:6:2,',"' ,py+ylen:6:2,")");

qotoxy ((screenwidth-17) div 2,screenheight-1);

write ('Please type [retl');
readln;
write (clear);
exit(plotarray);
end;

xlen:=(xmax-xmin)/xlen;

ylen:=(ymax-ymin) /ylen;

if freq<d then pen:=1

else pen:=2;

freq:=abs (freq);

plotline(l, ((x[1]~xmin)/xlen) +px, ((y[1l]~ymin)/ylen}y+py);

if freq»0 then plotsymbol (sym,height);
for i:=2 to nopoints do
begin

plotline (pen, ({(x[i]-xmin)/xlen) +px,

((y[i)-ymin)/ylen) +py);
if (freq>0) then

if ((i+l) mod freq=0) then plotsymbol (sym,height);

end;

end; /*plotarray*)

procedure plotaxis;
var

templ,side:inteqer;
print:boolean;
amount:string;

thetal, temp, rxpos,rypos, len,per,step:real;

procedure divsteps (theta:real);

begin
theta:=theta+pi/2;

rlotline (2,xpos+0.03*cos (theta) ,ypos+0.03*sin(theta));
plotline(2,xpos-0.06*cos (theta) ,ypos-0.06*sin(theta));
plotline (2,xpos+0.03*cos (theta) ,ypos+0.03*sin(theta));

end;

begin(*plotaxis*)

if tic<d then

begin
tic:=-tic;
side:=-1;
end

else
side:=1;

thetal:=theta;
theta:=(2*pi/360) *thetn;

Listing 1 continued on page 232



Strictly B

If you've ever missed a deadline,
forgotten an appointment, waited on late
deliveries or lost track of projects, put
ANGEL to work for you.

ANGEL is the new software program
for microcomputers that helps organize
and manage your business flow. It's
strictly business.

FAST AND EASY

With a series of simple one-line entries,
ANGEL can schedule every phase of your
projects and appointments, however
simple or complex. Then, each day, ANGEL
will give you a run-down of every action
that needs to be taken to complete all your
work on time, whether it’s due tomorrow or
ten years from now.

ANGEL’s large capacity allows you to
log and track up to 2,000 individual
projects at once. With ANGEL’s help, you
can eliminate reams of files and hours
upon hours of costly business delays and
missed deadlines.

SPEAKS SIMPLE ENGLISH

ANGEL speaks plain English. No
computer language to memorize, no codes
to decipher. Sit down and talk to it, face-
to-face. If ANGEL doesn’t understand, it will
respond in plain English. If you make
a program error, ANGEL tells you how to
correct your mistake through the use of
a built-in video manual. ANGEL is so easy
to use, you can turn it on and enter 30 items
in less than five minutes.

WORKS FOR ANY BUSINESS
You can custom-program ANGEL for
any business operation — from oil

exploration to insurance, home
construction to retail sales.

With a memory capacity that's limited
only by the capacity of your disk storage,
ANGEL tracks multiple projects for busy
executives. The disk comes with an
easy-to-understand printed manual, to
back up the built-in set of instructions
of the program itself.

In addition, a data-proof safeguard
system will not let you accidentally
erase entries, and a special password
code of your choice allows you to keep
confidential files.

Put ANGEL to work for you today.
You'll never lose track of your work
flow again.

ANGEL is recommended for use with
any disk-based system that has 48k
memory or more. It will operate with
any CP/M*®-based system and the
TRS 80°° (Model I, It or It1). The

program comes on standard 5%4-or
8-inch disk, with storage sleeve.
Now only $295.

ANGEL is availabie only through Time
Management Software. It is not sold
through any outlets at any price. Order the
complete program for better business by
calling one of our toll-free numbers or by
returning the order blank below.

Call now toll-free to order (Ask for
operator 602)

1 '800‘824 '7888 (nationwide,

except California, Alaska and Hawaii)

1-800-852-7777 (in california)
1 '800‘824 -7919 (in Alaska and

Hawaii)

e )

Yes...1 need ANGEL to work for me, to organize my business with ultimate ease

and efficiency.

NAME

ADDRESS

O e e UL BEATE

1 have enclosed $295 to avoid delays, shipping and handling charges.

O Check 0 Money Order

0 C.0.D. (M delivery address is different than above, please specify)

Please specify one: [ 5V-inch disk
Please specify one: [0 CP/M® Operating System [ TRSDOS*®* Operating System

Price includes tax, handling and shipping (except C.O.D. orders) 10A1
- G G G G5 Gn OB B an an OB G B &

Circle 340 on inquiry card.

O 8-inch disk

Zip

OTIME
MANAGEMEN’']
| SOFTWARE"

123 E. Broadway

P.O. Box 727
Cushing, Oklahoma 74023

° Registered trademark of Digital Research, inc.
** Registered trademark of Tandy Corp.
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MICROSETTE
CASSETTES

COMPUTER CASSETTES

<

AL 1

ceo @) NN gy 30 coo @) HENR @@

T ) Eﬁgﬂrﬁﬂfﬂﬂﬂﬂf
C-60 C-90
AUDIO CASSETTES

Our computer cassettes provide
more users with more reliable data
time after time. OQur new audio cas-
settes are perfect for highest qual-
ity stereo recording. Credit card
buyers may phone (415) 968-1604.

LOOK AT OUR PRICES

includes boxes and shipping

Length | 10 Pack | 50 Pack
C10 | $ 750 | $3250
C20 | $900 | $39.00
[ C60 | $1350 | $57.50
C9 | $1750 | $7750

UPS shipment in Cont. USA incl.
We can not ship to P.O. Boxes

Length | Qty. Total

Price

SUBTOTAL

Calif. Cust. add Sales Tax
TOTAL

Check or money order enclosed [

Charge to: Visa [ Master Card [
Account No.

Eguaion Daip
SIGNATURE

MICROSETTE CO.

Listing 1 continued.

if (px+leng*cos (theta)>10) or (py+leng*sin(theta)>7) then
bhegin
writeln('Plotaxis: plot attempted off page (',
px+lenqg*cos (theta),',',py+leng*sin(theta),')');
write('Please tvpe [ret]');
readln;
exit (plotaxis);
end;
if leng<0 then
begin
print:=false;
leng:=-leng;
end
else
print:=true;
len:=leng;
plotline(l,px,py);
per:=(leng-0.01)/ (max-min);
while leng>0 do
begin
if leng>tic*per then step:=tic*per
else step:=leng;
divsteps (theta);
if print then

begin
rXpOS :=XPOS;
rypos :=ypos;

templ:=trunc(min*100};

str (templ,amount);
insert('.',amount, length (amount)~-1});
temp:=length (amount)/2;
‘Plotline(l,xpos-(0.086*temp*cos (theta)~
side* (0,144 (side~1)*0.05)*sin (theta)),

ypos- (0,086*temp*sin (theta)+side* (0.14+(side-1}*0.05)

*cos (theta)));
plotstring (xpos,ypos,0.1,thetal,amount});
plotline (l,rxpos,rypos);
end; (*if*)
plotline(2,xpos+step*cos (theta) ,ypos+step*sin(theta)};
leng:=leng-step;
min:=min+tic;
end; (*while*)
if print then
begin
plotline (1,
xpos- (len/2*cos {theta)+0.108*round (length (name) /2)
*cos (theta)~side* (0.35+(side~1)*0.075) *sin(theta)},
ypos- (len/2*sin (theta)+0.108*round (length (name)/2)
*sin (theta)+side* (0.35+(side-1)*0.075) *cos (theta)));
plotstring (xpos,ypos,0.125,thetal,name);
end;
end; (*plotaxis*)

end. (*unit¥*)

Listing 2: A demonstration Pascal program that uses the “plotter” unit. The plot drawn

by this program is shown in figure 3.

program plotter demo;
uses plotter;

const
pi=3.14159;

var
index:integer;
xpoints,sinypoints,cosypoints:coord;
xloc,yloc,angle:real;

begin
(*this segment initializes the arra