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Someday all terminals will be smart.......

& 128 Functions—software controlled @ 82 x 16 or 92 x 22 format—plus graphics
@ 7 x 12 matrix, upper/lower case letters @ Printer output port
@ 50 to 38,400 baud—selectable ¢ "CHERRY' keyboard

CT-82 Intelligent Terminal, assembled and tested. . . . . . . $795.00 ppd in Cont. U.S.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
= SAN ANTONIO, TEXAS 78218
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Here’s the state of the art
in low-cost hard-disk computers

11 MEGABYTES
OF

FAST HARD-DISK STORAGE

Yes, the Cromemco Model Z-2H
is in a class by itself in the computer
field.

These Z-2H features tell you why:

@ 11 megabytes of hard-disk

storage
- @ 64 kilobytes of fast RAM

® Two duai-sided floppy disk

drives

® Z-80A type processor

® Fast 4 MHz operation—150

nanosecond access time

® Fast hard-disk transfer rate of

5.6 megabits/second

® Low cost

And that’s not all you get. Not
nearly.

BROAD
SOFTWARE SUPPORT

You also get Cromemco software
support—the broadest software sup-

Circle 1 on Inquiry card.

poft in the microcomputer field. Soft-
ware that Cromemco is known for.
Like this:

Structured BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

Z-80 Macro Assembler

Word Processing System

Data Base Management

And more all the time.

FIELD PROVEN
The Z-2H is clearly in a class by it-
self. We introduced it last summer.
It's field proven. It's reliable.
And it’s rugged. Housed in a sturdy,
all-metal cabinet.

EASILY EXPANDABLE
As always with Cromemco, you get
expandability. The fast 64K RAM in
this Model Z-2H can be expanded to
512 kilobytes. That amount of RAM
combined with 11 megabytes of hard-
disk storage gives you enormous

Cromemco

computer power—the equal or even
beyond what much larger computers
sometimes offer.

What’s more, this computer gives
you a 12-slot card cage. That’s to plug
in your special circuits as well as
additional RAM and interface cards.

This expandability is supported by
still more Cromemco value — the
Z-2H’s heavy-duty power supply that
gives you 30A at 8V and 15A at =18V
to support plug-ins.

LOW COST — SEE IT NOW

The Z-2H is real. It’'s been i the
field for many months. It's proven
itself.

You should see the Z-2H now. Con-
tact a Cromemco representative and
arrange for a demo. Learn that Cro-
memco is a survey-winner for reli-
ability.

And learn that the Z-2H is under
$10K.

In the long run it always pays to
get the best.

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

Tomorrow's computers today
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The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

In this advanced card you get a pro-
fessional quality computer that meets
today's engineering needs. And it's one
that's complete. It lets you be up and
running fast. All you need is a power
supply and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bvtes
of ROM (uses 2716 PROMs which can
be programmed by our new 32K BYTE-
SAVER® PROM card). There's also 1K of
on-board static RAM. Further, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud — software
programmable.

Other features include 24 bits of bi-
directional parallel 1/O and five on-
board programmable timers.

Add to that vectored interrupts.

2 BYTE June 1980

ENORMOUS EXPANDABILITY
Besides all these features the Cro-
memco single card computer gives you
enormous expandability if you ever need
it. And it's easy to expand. First, you
can expand with the new Cromemco
32K BYTESAVER PROM card mentioned
above. Thén there’s Cromemco’s broad
line of S$100-bus-compatible memory
and 1/0 interface cards. Cards with fea-
tures such as relay interface, analog
interface, graphics interface, opto-
isolator input, and A/D and D/A con-

version. RAM and ROM cards, too.

Card Cage

Cromemco

Specialists in computers and peripherals

32K BYTESAVER PROM card

EASY TO USE

Another convenience that makes the
Model SCC computer easy to use is our
Z-80 monitor and 3K Control BASIC (in
two ROMs). With this optional software
you’re ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess 1/O ports and memory locations —
and call machine language subroutines.

Finally, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

AVAILABLE NOW/LOW PRICE
The Model SCC is available now at a
low price of only $450 burned-in and
tested (32K BYTESAVER only $295).
So act today. Get this high-capability
computer working for you right away.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400
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24 AN ANSWER/ORIGINATE MODEM by Ronald G Parsons

Construction from precalibrated modules that eliminate the need for complicated ad-
justments makes this modem a practical project for the homebrewing hobbyist.

42 1/0 EXPANSION FOR THE TRS-80, Part 2: Serial Ports
by Steve Ciarcia

Along with a discussion of the theory of serial 1/0O ports, here's a design for an
economical RS-232C interface that is compatible with standard TRS-80 software.

64 780 OP CODES FOR AN 8080 ASSEMBLER by William T Powers

Using predefined variable names, you can generate proper Z80 machine-language code.

96 COMMUNICATING IN TWO DIRECTIONS by Mark R Tichener

page 42 With proper transmission lines, extra terminals can make your personal computer flexi-
ble and easy to access from many locations.

122 A TIME-SHARING/MULTI-USER SUBSYSTEM FOR
) ABDRESS MICROPROCESSORS by Don Kinzer

-'Aa This minimal hardware/software system shows that running multiple users on
Rl microcomputers is a simpler task to implement than most think.

140 A TELEPHONE-DIALING MICROCOMPUTER by John Renbarger

Automatic telephone dialing can be done by two diverse methods.

SESTEM A

= Background
88 MY TRS-80 TALKS TO MY CROMEMCO Z-2 by Rod Hallen

Peripherals that were once dedicated to a single computer can now be shared by using
this communications scheme.

108 UNDERSTANDING ISAM by Reginald D Gates

Some microcomputers can use the indexed-sequential access method, known as ISAM,
instead of random access or sequential access.

214 INTERPERSONALIZED MEDIA: WHAT'S NEWS? by James A Levin

Decreasing costs and increasing availability of telecommunication facilities for
microcomputers imply modes of communication vastly different from the ones we use
today.

230 FIFTEEN: A GAME OF STRATEGY (OR TIC-TAC-TOE REVISITED)
by John Rheinstein
This is a Nim-like game in which players try to pick numbers that will add up to 15.

page 140
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ON THE COVER

On this month's cover, Robert Tinney has created a visual
fantasy on a communications theme. Imagine a network of personal
computers where each person's computer is a node. Each node can
display some information about the network. The fantasy cover
painting shows several such personal computers in a matrix of
translucent network connections. A few message packets are in
transit down gossamer conduits, and each computer shows a view
of the network from that node's vantage point.

As noted in this month's editorial, the real-world equivalent of
this fantasy is the telephone network with low-speed modem equip-
ment. While 300 bps is not the data communications equivalent of
the bandwidth of a light beam, it is a good start which exists today.
The nodes we know about via modems and telephones consist of
our personalized directories of public access and private computer
systems.
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. B12 x 484 resolution “ MICROANGELO ™
cisplay supervised by HIGH RESOLUTION -
o I S TOpTO: GRAPHICS SUBSYSTEM

cessor
- 32K bytes of dual port $1995.00
memory give a com- Light Pen Optional
pletely undisturbed
screen image
- Resident software em-
ulates an ASCII ter-
minal and provides
graphics routines for
point,line, region, and
light pen usage, and
more
- Compatible with any
S-100 system, yet eas-
ily interfaced to other
computers
- 72 key keyboard with
graphics function
keys
- 15” high performance

'SUBSYSTEMS

SCION CORP.

WORDSMITH""

VIDEO . Wordsmith Word Pro-
cessor software
SUBSYSTEM - 40-line page display

$1595.00 - Selectric layout key-
: e board plus 20 Word-
smith function keys
- 15” high performance
monitor
- Compatible with S-100
Systems
- Complete documenta-
tion

Call or write;

SCION CORP.
8455-D Tyco Road
Vienna, Virginia 22180
(703) 827-0888



BLACK AND WHITE BLUES GOT YOU
DOWN? WANT TO ADD AT LEAST A TINT
OF COLOR TO YOUR COMPUTING? WISH
SOMEONE WOULD COME UP WITH AN IDEA
TO IMPROVE CONTRAST, RELIEVE EYE
STRAIN, AND PROVIDE A SURFACE THAT
IS EASY TO CLEAN FOR YOUR
MONITOR?

THE 'ORIGINAL SMOKE SCREEN' IS
YOUR ANSWER! CECO HAS FOUND THE
RIGHT MATERIAL THAT COMBINES THE
BEST FEATURES OF DURABILITY,
PERFORMANCE, AND EASE OF
INSTALLATION. MADE FROM TOUGH
ACRYLIC MATERIAL IT HAS  SHOWN
ITSELF TO0 BE  RELIABLE, AND
OPTICALLY SUPERIOR. WHILE NOT
RECOMMENDED FOR COLOR MONITORS, IT
IS THE PERFECT MATCH FOR YOUR 12"
BLACK AND WHITE.

THE 'ORIGINAL SMOKE SCREEN' COMES
READY TO INSTALL, EVERYTHING YOU
NEED IS IN THE PACKAGE, NO
DRILLING, SCREWS, OR  OTHER
DAMAGING MOUNTING IS REQUIRED.
FOR AS LITTLE AS $9.95 YOU CAN
FINALLY IMPROVE THE OPTICS OF YOUR
MONITOR IN ONLY SECONDS. TRULY,
THIS IS A  VAIUABLE ADDITION TO
YOUR SYSTEM.

MONO~-CHROMATIC IMAGING IS THE KEY
TO0 THE 'ORIGINAL SMOKE SCREEN' BY
CECO AND IT PROVIDES AN IMAGE THAT
IS EASIER TO VIEW THAN AN
UNPROTECTED MONITOR. MAKES
GRAPHICS LOOK  MORE INTERESTING.
PROVIDES A REAL IMPROVEMENT TO
MONITOR PROTECTION.
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Editorisl

The Grass Roots
Electronic Post Office

or, How Electronic (and Private)
Mail Is Already Here

by Carl Helmers

How many of our readers could agree with the following propositions about
ways in which they live?
() Disagree

I never use a telephone. () Agree

I never talk with anyone. () Agree () Disagree

Most readers would disagree with both propositions, since they use
telephones and talk to one another—as do most people in our society. One
would be tempted to compare the first proposition with the second by noting
that telephone use is simply talking augmented by technology. Talking does
not require any technology, whereas using a telephone does. However, both
are means of communication (ie: sending and receiving messages). Talking and
telephone use both require what is perhaps our oldest technology: verbal
reasoning within a commonly defined language.

Communications is the theme of this issue of BYTE and our emphasis is on
extensions to the scale of this technology. We are talking about telephone net-
works with personal computers attached. The medium is the telephone net-
work, and computers are the tools. We offer a number of articles this month
covering areas as diverse as the technology of modems to their use in new
forms of electronic-publication services for personal-computer users. In future
months, readers will see more articles on communications applications of
small computers.

The personal computer heralds the beginning of an age of personal data
communications, encouraged by recent changes in telephone rules which allow
“foreign” attachments to be connected with the telephone network. An
unplanned side effect of these rule changes is that a personal computer can be
one of those foreign attachments, in addition to the various forms of non-Bell
domestic telephones and phone-answering machines.

We now see the ability for a personal-computer owner to send a message to
another via the telephone network at any time of the day or night. The re-
ceiving computer will most likely have a floppy disk for storage and a printer
for hard-copy output. If a letter takes a week to arrive at its destination or may
be forever lost, why even bother with “first class” mail? A slightly more expen-
sive electronic system already exists through data communications. These
facts guarantee the existence of the completely unofficial, unplanned “Grass
Roots Electronic Post Office.”

For one of our readers with a personal computer to open his or her own box
in the Grass Roots Electronic Post Office there is an initiation fee of sorts,
namely the price of some standard or custom software and Federal Com-
munications Commission (FCC) approved and registered modem-phone con-
nection to the typical small computer. The auto-answer/auto-dial modem is
the enabling technology for the personal computer in this application. The key
to the user’s mailbox is the software running in the computer. The address is
provided by the telephone network as the usual phone number. A common
language is provided by 8-bit asynchronous serial communications at 300 bits
per second (bps).



“For reliable data storage,
you can’t beat Shugart’s

Miniflopp

“I sell systems my customers can depend
on. That’s why most of the personal and
small business computer systems sold here
feature Minifloppy disk drives. I know
from experience I can rely on the
Minifioppy”

Since 1976 Shugart’s Minifloppy has
been used by more small computer system
manufacturers than any other drive. In
fact, more than half-a-million Minifloppys

TM—Minifloppy is a trademark of Shugart Associates.

99 ™ Raymond Schlitzer, Owner—

® Computerland, San Francisco

have been installed. The Minifloppy looks
small—but it stores a lot of data. 250
kilobytes on one side, or up to 500 kilo-
bytes in the double-sided model. That’s
about 50 pages of printed information on a
single-sided Minidiskette, and twice that
on the double-sided version. You'll have
plenty of storage capacity for your pro-
grams, letters, forms, or ledger entries.
And you find your data fast, too, because
the Minifloppy 1s arandom access device

that elirninates the need to search for your
data serially as you must with a tape
cassette unit.

No matter what problem you’re
solving with your computer systern, you
can rely on Shugarts Minifloppy for data
storage. We’re known as the Headstrong
company for good reason. We’re
Headstrong about reliability, quality, and
value. Ask your dealer. He knows us.

Relyon the

Headstrong Company.

v2.Shugart

475 Oakmead Parkway, Sunnyvale, California 94086



The network has existed since the
phone companies made direct-dialing
telephones practically universal in re-
cent years. The telephone companies
have solved all the problems of send-
ing messages by the best routes,
addressing the recipients of the
messages, and running the needed
lines. They provide a universally
switched bandwidth adequate for 300
bps (30 characters per second) with
simple Bell 103-style modems. With
these specifications a three-minute
phone call transmits 5400 characters
of information. This is approximately
equivalent to three 1920-character
(24-by-80) terminal screens full of in-
formation, or a page and a half of for-
matted printed text. To send such a
message from New Hampshire to a
friend of mine in Santa Clara,
California, would cost about $0.60 at
the current rates, if done at night or
on the weekend. This is not an ex-
cessive premium over the cost of a
$0.15 first-class letter which might get
there within a week.

Thus any two people who have a
personal computer and a Bell
103-compatible modem can send elec-

tronic messages back and forth. Such
messages can be on an “instant” basis
with the two parties actively at a ter-
minal. Or such messages can be sent
on a “store-and-forward” basis, in
which case no active human inter-
vention is needed at either end at
transmission time; messages are
created as text files with addressee
information. Then, at the optimal
time of day from a telephone-rate
point of view, these text files are sent
to the appropriate recipients with
similar computers.

The purposes of such communica-
tions are as varied as the purposes of
any communication. The com-
munication can be made totally
private, if desired, by use of an
automatic encryption technique, or
the communication can be as open as
the normal telephone call. As more
and more people obtain this type of
equipment, especially the auto-
answer/auto-dial type of modem,
there is the need for directories of
people with active data nodes on the
phone network.

Most everyone keeps a personal
directory of telephone numbers in a

NOW In' IN L X
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challenges you to

BBLE"

MONTY™'s no ordinary Scrabble® player! He spices up his game with music and
colorful graphics. And he can challenge you at any skill level-beginnerto expertwith
tens of thousands of words. Available on disk only for Apple Il, TRS-80 LEVEL |l and
CP/M based systems (16K required) for use with your Scrabble game. Send $29.95
check or money order or CALL NOW Toll Free (see below) for VISA or MASTER-
CHARGE purchase. lowans add sales tax.* MONTY “plays Monopoly"also available.

Another Incredible
Computer Opponent
Program

& Ritam Corporation
= P.O. Box 921

*Scrabbie is a trademark of Selchow & Righter Co.
Monopoly is a ¥ademark of Parker Bros., inc. I
Apple Is a trademark of Apple Computer. inc.
TRS-80 is a trademark of Tardy Comp.

CP/M is a trademark of Digital Research Inc. I

MONTY™ is not sponsored or endorsed by
Seichow & Righter Co, or Parker Bros., inc I
“Ritam Com. 1980 City

Name

Credit Card #
Signature

Address

“MONTY ™" plays Scrabble” “MONTY™ plays Monopoly"™
= = O Apple Il disk

i < 1 TRS-80 in I
Y Fairfield, lowa 52556 |ﬁcz/~| s ok | 388
[1CP/M 8"~ disk

$29.95 $24.95
27.95
24,95

27.85

1 Apple |l cassette
_i apple 1l disk
T1 TR5-80 cassette

29,95 | THE-80 disk

Charge my D VISA D MASTERCHARGE Exp. Date.

MC Bank #

Slate 2ip

I
ORDER NOW TOLL FREE ¢ 800-624-7888 » 800-852-7777 (Calif.) » 800-824-7919 (Hi & AL) Ask for Operator 975.
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more or less organized fashion. With
a personal computer, such a directory
can be kept on a floppy disk. Using
an auto-dial modem which can dis-
connect its carrier after dialing,
automatic dialing of voice calls is pos-
sible. A natural extension is to main-
tain a personal directory of modem
communications contacts along with
the mode of operation used.

Just as a telephone-company direc-
tory goes far beyond an individual’s
list of friends and contacts, we may
see modem manufacturers, indepen-
dent publishers, or computer clubs
publishing directories. Each entry
would consist of the telephone
number and any equipment informa-
tion needed for random access. The
widespread publication of general
access information for private com-
puters really defines the Grass Roots
Electronic Post Office as a social
phenomenon larger than its origins
with individuals and small groups.

One thing we do not need as users,
however, is the United States Postal
Service (USPS) intervention. Today
the system works through the won-
ders of our existing AT&T network.
But then, private-letter express com-
panies worked very well before the
government postal monopoly was
given legal protection in the nine-
teenth century. Occasional challenges
of the private express statutes and
USPS inefficiency are made. Com-
panies making the challenge have
shown excellent profitability prior to
being closed down by the govern-
ment-enforced postal monopoly. If
these companies were allowed to exist
and expand, we might have a little
improvement (lower prices, better
service) in first-class mail delivery.

In spite of heavy regulation,
telephone companies work very well.
After many decades of government-
sanctioned limitations on competi-
tion, telephone companies are now
facing new rivalries from many
sources. Alternative long-distance
voice and data-communications tech-
niques now exist over microwave and
satellite links. Competition is grow-
ing in alternative telephone set
designs. The fact that modems can be
connected to the telephone network
at all is part of this recent regulatory
reform.

Running counter to this liberalizing
trend is the U S Postal Service's re-
cently expressed desires to “provide”
electronic mail. A political reaction
from the U S Postal Service and its



Z8000.

You know its better.
Now, it's real.

Welcome to the next micro-
computer revolution. A whole
new generation of processors
that bring big-machine architec-
ture to small computers: Upto
10 times the throughput of Z80.
Eight megabytes of directly-ad-
dressable memory. Plus, arich,
powerful set of over 400 instruc-
tions, data types and acdress
mocles.

Not a promise. A reality.

Introcducing MPU-8000™ —

our brand-new 16-bit CPU that
makes the most of Z8000's
many aclvantages, and then
some.

With MPU-8000, you get
all the computing power you
need. And, you can have it with
the low-cost Z8002, which ad-
dresses 64K, or the full eight

megabyte Z8001. There's plenty
of room tor expansion, too, via
atop connector that makes
adding an MMU or other Zbus-
compatible accessories literally
asnap.

Software support? Z8000
Pascal, editor, macro-assembler,
operating system and more are
on the way. But you clon’teven
have to wait for them. Our new
CPU is usablenow in your pres-
ent IEEE S-100 system, simply by
slaving our MPU-8000 to your
existing Z80 and cross-assem-
bling your programs for the
Z8000.

Think about it: 16-hit
S5-100. All the power, speed and
flexibility of a mini, simply by
plugging in the new MPU-8000.
From Intersystems: Computer
products you can rely on. And
build on, too.
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Ithaca Intersystems Inc.,
1650 Hanshaw Road/PO. Box 91,
Ithaca, NY 14850
607-257-0190/TWX: 510 255 4346
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allies in Congress could adversely af-
fect the future of a Grass Roots Elec-
tronic Post Office. Based on the past
effectiveness of the Postal Service, the
results could well be disastrous. In a
confrontation between the FCC and
the Postal Service during 1979, the
FCC came out as a defender of elec-
tronic media from interference.

Assuming that political problems
are not sufficient to hinder the grow-
ing private use of data-com-
munications techniques, what
technical problems might be present?
The technical basis of raw com-
munication was set many years ago
with the definition of the Bell 103
modem standard. Perhaps the most
significant remaining problem is the
definition of “generally accepted”
protocols for two-user interactions of
various kinds. (Multiple-person, con-
ference call interactions are the excep-
tion in telephone usage.)

Protocols of this sort often grow
out of practice in the art. A parallel
example from a related communica-
tions field is the protocol used by
citizen band (CB) radio corres-
pondents. It is derived from common
usage, and has evolved in time as a
subset of the English language. But it

is a protocol with defined meanings
and semantics taken from common
English. One fairly standard com-
munication protocol already exists in
the form of “computerized com-
munity bulletin-board systems’’
(CCBBS) begun by Ward Christensen
and Randy Suess of the CACHE com-
puter club in Chicago, Illinois. Many
similar systems now exist as the soft-
ware percolates around the country.

We can expect operating protocols
for computers attached to the phone
network to be as varied as the dif-
ferent styles of operating systems. We
hope to find a generally accepted pro-
tocol for some key items. For ex-
ample, the characters used to invoke
a “Help” system usage aid may
reduce through practice to one or
more alternatives. This is somewhat
akin to CB common usages like “10-4
good buddy” meaning “yes.” It will
be interesting to see what develops in
this area.

But whatever the command prac-
tices that evolve, an underlying stan-
dard is provided by the American
Standard Code for Information Inter-
change (ASCII) standard, as recently
extended. Every personal computer
made in the United States uses some

adaptation of the ASCII standard for
character information. And, in
ASCII, certain codes have predefined
semantic meanings such as “acknowl-
edge,” “negative acknowledge,” “car-
riage return,” “line feed,” etc. These
predefined meanings can be used to
some advantage; they represent a
history of conventions that antedate
widespread personal computer usage.
There is no real need to reinvent a
wheel which grew out of facing these
problems of computer-to-computer
communications.

In summary, while there are some
nagging problems, the Grass Roots
Electronic Post Office is alive and
well. It exists in the hardware and
software of personal-computer users
who have modems as part of their
systems. As a means of sending mes-
sages and using the telephone net-
work more effectively by individuals
or businesses, it has grown out of the
simple availability of the hardware. It
is not yet formally recognized enough
to have its own directory publica-
tions. But wherever there exist two
friends with modems there is a high
likelihood of communication being
used. The future for communications
by personal computer looks bright.®

Notes by Carl Helmers

Many of our readers will want
to explore further this idea of per-
sonal use of data communications.
An excellent source of information
is found in the manuals provided
by D C Hayes Associates Inc that
accompany its communications
products. This company markets
an 5-100-compatible modem and
an Apple-compatible product
which is called Micromodem II.
These comments are based on the
manual for the Micromodem II,
written by Donald | Hyde.

The content of the Micromodem
II Owner’s Manual is an example
of some of the best documentation
available. We find an 81-page
booklet which is well illustrated
with technical drawings and
examples. It begins with the ex-
pected details of installation and
use of the Micromodem's built-in
programs. It then progresses to a
complete discussion of elementary
modem programming, illustrated
by exumples. We find out how to

dial the telephone, hang up the
telephone, answer the telephone,
transmit data and receive data—all
from examples given in BASIC. (D
C Hayes promises to release infor-
mation on use of the Micromodem
with Apple Pascal, but as of this
writing it has not been received. In
a phone conversation in wmid-
March, we found that the Pascal
software for Micromodem 1l is
complete but not 100% debugged.
Readers can expect to see the
Pascal software available soon.)

Under other headings, we find
advanced programming techniques
such as manipulation of hardware
defaults, turning off the carrier so
that another phone on the same
line can be used for voice pur-
poses, waiting for the Nth ring,
etc. Inspirational programs are
provided in a chapter of that name
in order to give examples of ap-
plications such as repertoire dial-
ing, and even a computerized
wakeup call-generator.

A tutorial chapter is devoted to

background information on the
phone network, Bell 103 modems,
data rates, ringing, and dialing.
Although the source listing for the
read-only memory (ROM) pro-
grams is not given in the manual (it
should have been), there should be
enough documentation to manip-
ulate the hardware through these
routines. And if worse came to
worst, one could always disas-
semble the ROM programs. (Apple
Pascal users should note, however,
that present PROMs are useless
due to references made to the
Apple firmware replaced by the
Pascal systems software.)

So, if readers are looking for
some information on the technical
details to support this concept for
the Grass Roots Electronic Post
Office, we highly recommend
perusal of this D C Hayes manual.
Another source of similiar infor-
mation is Ronald G Parsons’ article
“An Answer/Originate Modem,"
found on pages 24 thru 40 of this
issue of BYTE.

10  June 1980 © BYTE Publications Inc
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our V83 is the pe

interface for word proce ng,
It produces a standard 80x24

display of upper and lower case

for a full page of text. The matrix

for graphic display goesupto

160x204. And with optional
EPROM, as many as 256 user
programmed 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 mem-
ory still available to the user.

It generates both U.S. and
European TV rates and meets
the new IEEE S-100 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 cursor. Software
includes a CP/M compatible
driver and a powerful terminal
simulator

VB3 is avdilable in several
configurations. Retail prices
start at S375 kit, S440 assembled.

~ compat I le £-6UCP
“marke i v - 5

characters or as much as 80x51

4MHZ by DIP switch selection

Z-80 CPU

L On | i5(‘ o
It’ pera es at HZ or

and includes two sockets for

2716/2732 EPROMsorTMS

4016 2K RAMs. Memory sock-
ets can be disabled. Separate.
run/stop andsingle 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 address
lines (allowing use of more than
65K of memory). Jumper
options generate the new [EEE
S-100 signals to insure future
S-100 compatibility.

Retail price—S210 kit,
$275, assembled.

Our line. CPU, Video, 1/0, RAM,
EPROM, EPROM Programmer,
Music, Prototyping, Terminator,
Extender, and Mother boards.
Available assembled or as kits.

8080 CPU R
BIA is identical

"Bl with the
at the on-board

: i
puiar Q@
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cXCeption

~ RAM has been increased from
~ 256 bytes to a full IK.

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

Retail price—S159 kit,
$219 assembled.
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SSM Microcomputer Products.
2190 Paragon Drive
San Jose, CA 95131 {408) 946-7400

Send for our free brochure and find
out why SSM has become the favorile
of discerning Hobbyists and OEMs.




Letiers

Review of Some Excellent
Marketing and Pointers for
Companies Marketing Computers

I read Carl Helmers’ editorial in the
January 1980 BYTE (“The Era of Off-
the-Shelf Personal Computers Has
Arrived,” page 6), and I thought your
readers might, in turn, be interested in
my recent experience in approaching the
purchase of a personal computer. First
of all, let me mention that I am a con-
sulting engineer in optics and instrumen-
tation and must, therefore, own most of
my own tools (computers). Before I give
some words about my experiences in the
hunt for a satisfactory personal com-
puter, may I give some technical
background about one major area of my
work and the requirements [ have for
the personal machine?

Lenses and mirrors are part of the op-
tics I design. The design of combinations
of these to satisfy some client require-
ment is a complex and often laborious
calculating task. Tracing a single light

ray through one lens or mirror surface
in accordance with the rigorous
physical-mathematical rules takes as
many as 350 steps of file manipulation
and arithmetic or higher mathematical
calculations. To complete a design may
take thousands of these ray-surface
calculations. Worse yet, most optical
designs are compromises against focusing
errors (aberrations), and the computer
must seek to improve the given lens
design by reducing these errors using
matrix calculations. Often, the matrices
are as large as 40 by 40, or even bigger.
Because matrices of this size are often
not completely soluble, least-squares
reduction of residual aberrations (by
damping the matrix) is now the popular
method of computing optimal lens
designs. So, the matrix has to be re-
solved severa] times—called “iterations
toward the optimum solution.”

So, the outcome of all of this is my
requirement that the personal computer
be strongly oriented toward number
crunching. Also, the matrix inversion

please keep trying.

L Send & Receiva RTTY / CW.

O Complete Hardware & Software Package.
O Extensive User Manuals,

O From $129,

Write or call for complete catalog

1125 N. Golden State Blvd. / Suite G
Turlock, CA 95380 (A)
(209) 667-2888 / 634-8888 .

We are experiencing telephone difficulties,

ICS.inc.®

o
Califomia residents add 6% tax
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(solution) may depend on maintaining a
large number of significant digits in each
number. Thus, we arrive at one of my
major complaints against personal-
computer advertising: there is almost no
reference to the number of digits
available in single-precision computing.
Let me now go ahead and list some of
my complaints about personal-computer
advertising and promotional literature
from the manufacturers:

1) Lack of description—number of digits
in single precision.

2) Limited number of math functions
available.

3) Lack of description—speed of typical
calculation.

4) Frequent absence of full list of re-
quired hardware components. What
is needed to be fully up and run-
ning—controllers, interconnecting
special cables, etc.

5) Pricing for complete package—ready
to plug in and use for calculations.

As an engineer, [ need to know these
facts to determine if the machine is the
one I should buy.

As if in answer to my questions,
Hewlett-Packard (HP) recently released
technical information about the HP-85
personal computer. Almost every ques-
tion I might think of which bears on my
decision to purchase was answered in
their technical data sheet. Of course,
there are some things about the HP-85
which are less than satisfactory, but,
and this is very important, when [ final-
ly got to see the machine and run it for
a few minutes, there were no surprises!
Just about everything [ expected from
the brochure was found, including some
of the not-so-good items. I was thus able
to make up a point-score on the machine
and make my decision without a lot of
unknowns.

Well, where does this lead to? I sug-
gest that the following be recommended
to personal computer manufacturers:

1) There are many, many potential
buyers who need to know things
about a machine that are not now
mentioned in the literature or ads.

a) What are the components
necessary to get a ready-to-run
package? What price?

b) How fast does the machine ac-
complish a typical task (some
kind of benchmark test)?

Circle 6 on inquiry card. ==
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Wlia; kind of man
owns his own computer?

Rather revolutionary, the whole idea of owning your on your desk —is a computer that answers only to you. ..
own computer? Not if you're a diplomat, printer, scientist, Apple Computer. It's less expensive than timesharing.
inventor. .. or a kite designer, too. Today there's Apple ' More dependable than distributed processing.
Computer. It’s designed to be a personal computer. To ’_ Far more flexible than centralized EDP. And,

uncomplicate your life. And make you more effective. at less than $2500 (as shown), downright

It’s a wise man who owns an Apple. Q*(b ' affordable,
If your time means money, Apple can help you O ‘ \o Visit your local computer store.

make more of it. In an age of specialists, the most o~ % ’ ",u You can join the personal computer

successful specialists stay away from uncreative revolution by visiting the Apple dealer in

drudgery. That’s where Apple comes in. (o your neighborhood. We'll give you his name
Apple is areal computer, right to the core. Sojust like - 0%  when you call our toll free number

big computers, it manages data, crunches numbers, keeps (800) 538-9696. In California,

records, processes your information and prints reports. You (800) 662-9238.

concentrate on what you do best. And let Apple do the rest. Apple Computer, 10260 w‘

Apple makes that easy with three programming languages—  Bandley Drive, m‘“‘)\‘

including Pascal—that let you be your own software expert. Cupertino, l !

Apple, the computer worth not waiting for. CA95014.
Time waiting for access to your company'’s big main-
frame is time wasted. What you need in your department —




¢) What are the number of digits
available in single precision?
What math functions?

2) Take a look at the HP data sheets to
see what kind of information attracts
the engineers, and what is needed.
Issue a similar data sheet for your
machine, as a complete system ready
to plug in and run,

I realize that ANSI BASIC describes
pretty well a lot of the things I mention-
ed. However, there seems to be a wide
difference between individual BASICs in
important details. These should be ad-
mitted and exposed.

Many of my friends and acquain-
tances have purchased small personal

computers. One thing which disturbs
them is the lack of a firm support com-
mitment and a method of getting repairs
and maintenance. | have heard it said
more than once that the additional cost
for a solid and efficient maintenance
setup would not be objectionable.
Finally, there are many, too many,
advertisments for peripherals that fail to
mention that additional controllers or
interfacing boards are needed.
Sometimes, when these are mentioned,
no price is given. The result: one cannot
determine just what it takes to get plug-
ged in and running. Not everyone is
aware of the intricacies of interconnec-
tion and interfacing and controlling,
BYTE can help here by occasionally

‘. .-'_.I'.' D M
= E

B s c

- K R

il R 8
=8 o o
P M

P

U

T

E

R

Chrislin is First !!!

with deliveries of DEC's Desk Top Computers.
Available with LSI 11/2 or LSI 11/23 CPU. Complete
system totally enclosed within VT100 Video
Terminal. Price $4,500 with LSI 11/2 and 64K bytes
or $9,600 with LSI 11/23 and 256K bytes.

NOW Available — PDP 11/23 with 256 KB Memory

$8,900.

SPECIAL — LSI 11/2 and 32K x 16 Memory $1,095.

10 MEGA BYTE Cartridge Disk System with
Controller, RT11 compatible $6,100.

. Chrislin Industries, Inc.

Computer Products Division
31352 Via Colinas ® Westlake Village, CA 91361 e 213-991-2254
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redefining some of the more-or-less stan-
dard terms, components, and abbrevia-
tions as related to how they combine to
form a complete ready-to-run computer,
even if it is a particular configura-
tion—and by reminding advertisers to
do the same.

If you suppose that we (number
crunchers) are in a minority, just think
of the many TI-59 and HP-67/97 users
and their clubs. We'd like to move up
into the bigger machines, too.

Bennett Sherman
90-59 56th Ave
Elmhurst NY 11373

Another Way to
Computerize a Home

Steve Ciarcia’s article “Computerize a
Home” (January 1980 BYTE, page 28),
which deals with utilizing the BSR X-10
Home Control System more fully by
adding computer control, blazes a trail
of interest to many. And his tracking of
the amazing drop in system cost pro-
vided by the BSR technology is very
graphic.

Readers of BYTE should be aware that
some of the BSR command units do not
include the microphone circuitry needed
to accept the acoustic signals from the
remote controller or Steve’s interface.
The command unit Model X10-014311,
probably sold primarily as part of the
$89 starter system, does not have the
microphone. If you plan to implement
Steve’s approach, you must use the
Model X10-014301.

On page 34, Steve listed and
evaluated the principal interface methods
available between the X-10 and the com-
puter. I think this area might deserve
further review, especially in the light of
the figure and caption on page 40. The
principal options are:

1) Directly synthesize the command con-
sole waveform and impress it directly
onto the AC line.

2) Brute-force contact closure—attaching
computer-controlled relays or
switches in paralle] with the existing
switches of the command unit.

3) Synthesize the waveform from the
ultrasonic controller and let the com-
puter “talk” to the command console.

4) In addition, synthesize an electrical
waveform and inject it into the com-
mand console, bypassing the acoustic
elements.

Rather than dismiss option 1 and ig-
nore option 4, one might want to
evaluate the choices on more substantive
grounds, which might include the
capabilities of the experimenter. Radio
Shack sold a novice-level, carrier-current
intercom kit for years which dealt with

Circle 8 on inquiry card. ===
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At any given time, your hardware is
only as useful as the software you insert in it.

So it pays to rely on Graham-Dorian,
the software that gets your micro performing
to its fullest — almost like a mini.

Graham-Dorian, the industry leader,
offers highly detailed and well-documented
programs. All pretested on the job. Each so
comprehensive that it takes little time to
learn to run a program — even for someone
who's never operated a computer before.

Programs are compatible with most
major computers using CP/M disk operating

systems, and come in standard 8 or on
various mini-floppy disks. Each package
contains the software program in INT and
BAS file form plus a user's manual and hard

copy source listing. Graham-Dorian stands
behind dealers with technical advice.

Yes, there’s a world of difference in
business software. Graham-Dorian has more
per-package capabilities and more packages.
(With new ones adde? every few months)
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Apartment Management
Construction Job Costing
Accounts Receivable
Accounts Payable
General Ledger
Cash Register

CBASIC-2

Ask your dealer for a demonstration soon.

G&ES
DS

Graham-Dorian
Software Systems, Inc. |
211 North Broadway ! Wichita. KS 67202 / (31

6) 265-8633 '

p— )
!

Medical
Dental
Surveying
inventory
Payroll
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Tha deys of compliceted, unrelisbls,
dynemic RAM ers gona-

|NTHODUC|NG

the ultrabyte memary hoard

$199 95 (w:s..)

Netronics consistently offers innavative products at un-
beatable prices. And here we go again —with JAWS,
the ultrabyte 64K S100 memory board.

ONE CHIP DOES IT ALL

JAWS solves the problems of dynamic RAM with a
state-of-the-art chip from Intel that does it a//. Intel's
single chip 64K dynamic RAM controller eliminates
high-current logic parts .. . delay lines ... massive
heat sirks . . . unreliable trick circuits.
REMARKABLE FEATURES OF JAWS

Look what JAWS offers you: Hidden refresh . . . fast
performance . . . low power consumption . . . latched
data outputs ... 200 NS 4116 RAMs . . . on-board
crystal . . . 8K bank selectable . . . fully socketed . . .
solder mask on both sides of board . . . designed for
8080, 8085, and Z80 bus signals . . . works in Explorer,
Sol, Horizan, as well as all other well-designed S100
computers.

GNEYOURCOMPUTER A BIG BYTE OF MEMORY
POWER WITH JAWS — SAVE UP TD$300N
I