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SYSTEMS - SOLUTIONS

If you have a problem that can be solved by a computer—we have a systems solution.

® Two central processors with maximum RAM capacities of 56K and 384 K bytes
® Three types of disk drives with capacities of 175K, 1.2M and 16M bytes

® Two dot matrix printers with 80 and 132 line capacity

® A Selectric typewriter interface and a daisy wheel printer

Match these to your exact need, add one or more of our intelligent terminals and put together
a system from one source with guaranteed compatibility in both software and hardware.

Southwest Technical Products systems give you unmatched power, speed and versatility. They
are packaged in custom designed woodgrain finished cabinets. Factory service and support on
the entire system and local service is available in many cities.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216 (512) 344-0241
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for System
Expandability

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 bytes
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 1/0O and five on-
board programmable timers.

Add to that vectored interrupts.

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. Then 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.

T
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e
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Card Cage

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 |/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.

i n ¢ o r p o r a t e d
Specialists in computers and peripherals
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 e (415) 964-7400
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Low-cost hard disk computers

are here

11 megabytes of hard disk and 64 kilobytes of fast RAM in a
Z80A computer for under $10K. Two floppy drives, too.
Naturally, it’'s from Cromemco.

It's a reality. In Cromemco’s new
Model Z-2H you get all of the above
and even more. With Cromemco you
get it all.

In this new Model Z-2H you get
not only a large-storage Winchester
hard disk drive but also two floppy
disk drives. In the hard disk drive you
get unprecedented storage capacity
at this price—11 megabytes unfor-
matted.

You get speed—both in the 4 MHz
Z80A microprocessor and in the fast
64K RAM which has a chip access
time of only 150 nanoseconds. You
get speed in the computer minimum
instruction execution time of 1 micro-
second. You get speed in the hard
disk transfer rate of 5.6 megabits/sec.

EXPANDABILITY
You get expandability, too. The
high-speed RAM can be expanded to
512 kilobytes if you wish.
And the computer has a full 12-slot
card cage you can use for additional
RAM and interface cards.

BROADEST SOFTWARE SUPPORT
With the Z-2H you also get the
broadest software support in the

2 BYTE January 1980

microcomputer field. Software Cro-
memco is known for. Software like
this:

Extended BASIC

FORTRAN IV

RATFOR (RATional FORtran)
coBOL

280 Macro Assembler

Word Processing System
Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

With all its features the new Z-2H,
including its hard disk drive, is still
housed in just one small cabinet.

Hard disk drive at lower left can be inter-
changed just by sliding out and disconnecting
plug. Seven free card slots are available.
Z-2H includes printer interface card.

Cromemco

Included in that cabinet, too, is
Cromemco ruggedness and reliability.
Cromemco is time-proved. Our
equipment is a survey winner for
reliability. Of course, there’s Cro-
memco’s all-metal cabinet. Rugged,
solid. And, there’s the heavy-duty
power supply (30A @ 8V, 15A @
+18 V, and 15A @ —18V) for cir-
cuitry you’ll sooner or later want to
plug into those free card slots.

CALL NOW

With its high performance and low
price you KNOW this new Z-2H is
going to be a smash. Look into it
right now. Contact your Cromemco
computer store and get our sales
literature. Find out when you can
see it. Many dealers will be showing
the Z-2H soon—and you’ll want to
be there when they do.

PRESENT CROMEMCO USERS
We've kept you in mind, too. Ask
about the new Model HDD Disk
Drive which can combine with your
present Cromemco computer to give
you up to 22 megabytes of disk
storage.

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

Tomorrow’s computers now

Circle 1 on inquiry card.



NOTICE:

The 1980 Priority One
Electronics Engineering
Selection Guide
begins on page 80-C1
in this issue

BVik January 1980

In the Queve

Foreground
28 COMPUTERIZE A HOME by Steve Ciarcia

Controlling appliances in your home is one of the many chores that may be delegated to a personal computer. One
product that is readily available is the Sears Home Control System used in this month's Ciarcia‘s Circuit Cellar.

56 A COMPUTER-CONTROLLED LIGHT DIMMER, PART 1: DESIGN
by John H Gibson You can use your computer in conjunction with programmable timers to easily control a
light dimmer. Since programmable timers simplify both hardware and software in such applications, you may
think of other applications.

74 A FURNACE WATCHDOG by Theron Wierenga
January is a month in which most of us show a greater than average concern for the state of our own home
heating systems. After moving into a new house Theron decided to let his computer keep track of the furnace.

122 TELEPHONE DIALING BY COMPUTER by Edward Joyce
Your computer can ease the burden of remembering and dialing telephone numbers. This computer-controlled
interface can dial your most frequently used numbers on Touch Tone telephone systems.

129 ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE TI-59

CALCULATOR, PART 2 by Pierre Chancé

This article describes the operation of the polynomial evaluation programs for the TI-59 given in part 1. One pro-
gram calculates the roots of a sixth-order polynomial, while the other produces a plot of the function on the TI
PC-100C printer.

156 ALPHA LOCK FOR YOUR ASCII KEYBOARD by Terry Conboy
This article presents a method to produce only uppercase letters from a keyboard capable of both uppercase and
lowercase operation. Control and special characters are not shifted, and the shift lock can be easily turned off.

180 RELOCATING 8080 SYSTEM SOFTWARE by John Lipham

The ability to relocate programs in memory space is often helpful when you are changing from one system to
another, or adding a new program to your present system. John discusses some of the problems that are en-
countered during relocation on the 8080 microprocessor and gives two programs that perform most of the work.

212 EIGHTEEN WITH A DIE, A LEARNING GAME PLAYER by Russell R Yost
People learn from their mistakes. Computers can too, if given the right program. Russell enabled his personal com-
puter to learn how to win a simple game by writing the program described in this article.

Background

20 MAKING COLOR SLIDES WITH AN INTECOLOR MICROCOMPUTER
by Alan W Grogono An Intecolor intelligent color terminal (or other color-based computer) is used to
generate color images that can be directly photographed. Slide production from a video image is relatively cheap,
and the image can be altered during the design process with a minimum of effort.

100 WHAT COMPUTERS CANNOT DO by T G Lewis
Designers constantly try to build better and faster computers. Recent technology has produced many advances, but
the question remains, “Is computing qualitatively better than when it first began?” T G Lewis discusses this issue.

118 INDIRECT ADDRESSING FOR THE 6502 by Kenneth Skier

The 6502 processor allows the user to perform certain indirect addressing operations. However, indirect addressing
is not available for all instructions. Kenneth informs us of an easy way to perform indirect addressing on the 6502
when it is not normally available.

136 THE PLOT CONTINUES by Leslie B Walter
The plotter described in this article is capable of being run by hardware and software drivers and gets around some
of the physical difficulties, such as large torque and wobble factors, that confront some plotter designs.

160 A COMPUTER-GENERATED REMINDER MESSAGE by E M Pass
This article describes a system that can help you to remember important future events. The system, called Tickler,
is helpful in remembering to perform actions that have to be repeated periodically.

Nucleus

6 Editorial: The Era of Off-the-Shelf French-English Dictionary; Z80 User

Computers Has Arrived Stack Emulation

14 Letters 176 Book Reviews
115 BYTE News 194 Clubs and Newsletters
148, 151 Technical Forum: Aids to the 195, 199 BYTE's Bugs
Direct Reception of Weather Satellite 196, 150 BYTE's Bits
Photographs; 200 Event Queue
An Improved Maze Program 230 What's New?
174, 206, Programming Quickies: A 271 Unclassified Ads
Pascal Checkbook Balancing Program; A 272 Reader Service, BOMB
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ON THE COVER

The theme of this issue’s cover illustration is “the domesticated
computer.” Robert Tinney has taken the idea of the remote con-
trolled appliances suggested by Steve Ciarcia’s article on page 28
and combined it witi some imaginative cabinetry in a
household setting. In the process, Robert used his artistic license
to employ radio imagery with antennae and aetheric airbrushing
as an alternative to ultrasonic techniques described by Steve.
Either way, practical means of safely controlling 110V
appliances from the computer with total electrical isolation now
exist — both for the homebrewer and as practical products
advertised in this issue.

Ofticers of McGraw-Hill Publications Company: Paul F McPherson, President; Group
Vice President: Daniel A McMillan; Group Vice President-Planning and Development:
James E Boddorf; Senior Vice President-Editorial: Ralph R Schulz; Vice Presidents:
Robert B Doll, Circulation; James E Hackett, Controller; William H Hammond, Com-
munications; Thomas H King, Manufacturing; Edward E Schirmer, International.

BYTE is published monthly by BYTE Publications Inc, 70 Main St, Peterborough NH
03458, a wholly-owned subsidiary of McGraw-Hill, Inc. Address all mail except subscrip-
tions to above address: phone (603) 924-7217. Address subscriptions, change of
address, USPS Form 3579, and fulfillment questions to BYTE Subscriptions, PO Box
590, Martinsville NJ 08836. Second class postage paid at Peterborough NH 03458 and at
additional mailing offices—USPS Publication No. 102410 (ISSN 0360-5280). Subscrip-
tions are $18 for one year, $32 for two years, and $46 for three years in the USA and its
possessions. In Canada and Mexico, $20 for one year, $36 for two years, $52 for three
years. $32 for one year air delivery to Europe. $32 surface delivery elsewhere. Air
delivery to selected areas at additional rates upon request. Single copy price is $2.50 in
the USA and its possessions, $2.95 in Canada and Mexico, $4.00 in Europe, and $4.50
elsewhere. Foreign subscriptions and sales should be remitted in United States funds
drawn on a US bank. Printed in United States of America.

Address all editorial correspondence to the editor at the above address. Unaccep-
table manuscripts will be returned if accompanied by sufficient first class postage. Not
responsible for lost manuscripts or photos. Opinions expressed by the authors are not
necessarily those of BYTE. Entire contents copyright © 1980 by BYTE Publications Inc.
All rights reserved.

BYTE® is available in microform from University Microfilms international, /—\,
300 N Zeeb Rd, Dept PR, Ann Arbor M| 48106 USA or 18 Bedford Row, Dept ‘< \°
PR, London WC1R 4EJ ENGLAND. P,

Subscription WATS Line: (800) 258-5485
Office hours: Mon-Thur 8:30 AM - 4:30 PM Eastern Time Friday 8:30 AM - Noon
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HIGH RESOLUTION INTELLIGENT GRAPHICS

Graphics boards have come and graphics
boards have gone. None have really given
you all the features at a competitive price
that you've wanted—UNTIL NOW!

512 x 484 pixel display, from its own 32K
random access memory.

Resident software emulates a terminal
and also accepts high level commands for point,
line, region, and variably sized and oriented

character generation.

No snow, no jitter, no
dropout. PERIOD.

=1 280 driven at 4 Mhz onits
own bus, so no address space from
your host is used.

Direct MicroAngelo
via the light pen interface or
high level software.

High speed
communication with
your host overinter-
rupting parallel

ports.

Roomfor

\\ up to 8K of PROM.
60 Hertz interrupting real time clock.

Drop it into any S$-100 host and you're up and
running.

Composite or direct drive output; provision for
external sync for a 512 x 512 display.

895 dollars brings you the credtive genius of
MicroAngelo.

MicroAngelo is available now. Call Jim Mather at
(703) 827-0888 or write us at Micro Diversions, Inc., 8455-D
Tyco Road, Vienna, Virginia, 22180 and get credtive!
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Altos Computer Systems
2378-B Walsh Avenue
Santa Clara. CA 95050

Apple Computer
10260 Bandliey Dr
Cuperino, CA 95014

Commodore Business Machines, Inc.

3330 Scott Boulevard
Santa Ciara. CA 95050

Digital Microsystems inc.
(Formerly Digital Systems)
4448 Piedmont Ave
Oakland, CA 94611

indusfrial Micro Systems
633 West Katella. Suite L
Orange. CA 92667

North Star Computer
2547 9th Street
Berkeley, CA 94710

Polymorphic Systems
460 Ward Dr.
Santa Barbara, CA 93111

Problem Solver Systems
20834 Lassen Street
Chatsworth, CA 91311

Processor Applications Limited
2801 E. Valley View Avenue
West Covina. CA 91792

Technico inc.
9130 Red Branch Road
Columbia, MD 21045

Texas Electronic instruments
5636 Etheridge
Houston, TX 77087

Thinker Toys
1201 10th Street
Berkeley, CA 94710

v/ Shugart
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The Era of Off-the-Shelf
Personal Computers
Has Arrived

Carl Helmers

This issue marks the beginning of a new decade: the 1980s. It may be ap-
propriate at this time to pause and see how technology has progressed. At the
turn of a previous decade, the only computers I could get my hands on were
those large and expensive behemoths of the 1960s, the IBM 360s, Univac
1108s, and DEC PDP-6s, which I used during my occasional employments
while an undergraduate physics student. Those machines represented such
large capital investments that there was no way I could possibly own one.

At the time I knew that minicomputers existed. But they too were quite ex-
pensive. The minicomputer of late 1969 was also very limited in peripherals
and systems software. At that time minicomputers were usually made by
Digital Equipment Corporation, used a Teletype with paper tape for mass
storage, and they may have had all of 8 K words of memory with 12 bits per
word. It was an era in small computers when $30,000 might have purchased
the hardware equivalent of today’s $500 single-board engineering system; for
example, a Rockwell AIM-65 with some added memory and a power supply.
(This single-board 6502-based computer includes printer, tape interface,
systems software and keyboard. With all required purchases, it costs about
$500 to $600. A system such as this is equivalent to (if not better than) one of
the typical minicomputer “installations” of the late 1960s.)

As we entered the 1970s, the beginnings of the large-scale integration
microcomputer technology had been made. In existence at that time were 4-bit
computers in high-technology calculator products, as well as such great
accomplishments as 1024-bit shift register memories (slow) and high-speed
64-bit transistor-transistor logic (TTL) memories (power hungry). Mass
storage on small machines in 1969, if it was electronic, was done on various
randomly or serially addressable tape devices. These tape units were sold at
prices comparable to the present-day retail price of a dedicated Winchester
technology 10-million-byte hard disk drive. But the more common mass
storage was mechanical, eg: the paper-tape reader and punch on a Model
ASR-33 Teletype. As we enter the next decade, we find a much different pic-
ture.

The 64-bit memory part of late 1969 has increased in size to today’s latest
technology 64 K bit dynamic memories. This is an increase in density of just
over 3 decimal orders of magnitude (1024 = 10?). The primitive 4-bit architec-
tures of then current calculators have become the 32-bit architectures of cur-
rent machines such as the Motorola 68000, which is now seeing its first limited
deliveries to prototype laboratories. At the end product level, smart machines
have taken off in myriad directions, ranging from the dedicated controllers
of computerized toys and microwave ovens, to the modern personal com-
puter.

With the new extremely large-scale integration devices, the era of the 32-bit
personal computer with high-resolution graphics display, main memory of
256 K bytes and from 10 to 50 million bytes of hard disk capacity on line is
nearly here. In 1980, such a system can be built with the central computer con-
sisting of just 33 major parts: 32 memory chips and a 68000 microcomputer.



“After working all day with the computer at
work, it's a kick to get down to Basic at home. And
one thing that makes it more fun is my Shugart
minifloppy ™" We use Shugart drives at work, so
when | bought my own system | made sure it had a
minifioppy drive.

“Why? Shugart invented the minifloppy. The
guys who designed our system at work tell me that
Shugart is the leader in floppy design and has
more drives in use than any other manufacturer. If
Shugart drives are reliable enough for hard-working
business computers, they've got to be a good
value for my home system.

“When I'm working on my programs late at
night, | can’t wait for cassette storage. My
minifloppy gives me fast random access and data

transfer. The little minidiskettes™ store plenty of
data and file easily too.

"I made the right decision when | bought a
system with the minifloppy. When you lay out your
own hard-eamed cash, you want reliability and
performance. Do what | did. Get a system with the
minifloppy.”

If it isn’t Shugart,
it isn’t minifloppy.
2 Shugart

435 Oakmead Parkway, Sunnyvale, California 94086

See opposite page for list of manutacturers featuring Shugart’s minifloppy in their systems.
TM minifloppy is a registered trademark of Shugart Associates




we'll pay the surface freight on all pre-paid products
featured in this ad to any of 18,000 U.S. tariffed loca-

tions. No handling charges, add on costs, insurance
fees or credit card fees!

TI 99/4

Built in equation calculator, 13" color
monitor, 16-bit C.P.U., T! Basic w/13 digit
precision, and more!

CALL US FOR LOW PRICE!

Soroc I1Q 120

High quality, professional text-editing
terminal. 73-key board, built in 2K RAM.

$789

Hazeltine 1500

7X10 matrix, baud rates to 19,200; full
keyboard with numeric pad, full function
CRT at a new low price! $950

TI 810

Basic 150 cps serial. The industry leader
at a new low price! Save over $300.

$1589

Centronics 730

100 cps, parallel, 3-way feed,
80-character buffer...the new leader In
small printers from Centronics. Save

$100. $895

Comprint 912

Low priced electrostatic matrix printer,
225/CRSS Serial  $535
parallel 499

North Star Horizon

Call us for our low prices on the
industry's most popular C.P.U.

Televideo 912 $779
Centronics 704 $1685
Heath WH 14 $749

Over 2000 products from over 100 manufacturers. Prices subject
to change without notice, products subject to availability. FOB
Tempe, AZ (5% sales tax in Arizona)

8%nec1-800-528-1418
MICIOWOILD

1425 W. 12th Pl. » Tempe, AZ 85281 * (602) 894-1193
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Ancillaries, such as buffers and read-only memories,
might double that count to 66. In a very approximate
systems sense, the manufacturing cost of an electronic
system is proportional to the number of parts involved.
This is exclusive of intangibles like software and
aesthetics. So the manufacturing cost of such a device
two years from now will make it the typical personal
computer.

But what of right now? Where would we stand if there
were to be no technological improvements in off-the-shelf
personal computers? What is the state of today’s
technology? I am going to describe some of the criteria
that make up the design of a good modern personal com-
puter system — and then I will make some comments
about a particular system I just purchased and upon
which I am creating this editorial. The fact that I have
made a particular choice reflects the necessity for choice
and not necessarily that other machines might not have
served me as well. I will leave comments about this par-
ticular machine until later while I go into more details
about what I see as the state of the art in small computers
at the beginning of the 1980s.

The Personal Computer Circa 1980 . . .

As of this writing, October 1979, the state of the art in
personal computing is such that the user is king. It is
possible to enter a computer store and witness the opera-
tion of a typical modern system, try it out, then purchase
one just like it to take home and use. The discriminating
user must pay attention to a number of technical points
relevant to the function of systems: areas of hardware,
systems software, applications software, and plain old-
fashioned idiosyncracies such as aesthetics and program-
ming styles enter into a decision about which computer to
purchase. But there is a core of minimum function which
must be met in the contemporary small computer.

Starting this tour of function at the level of system
design, what are the characteristics of the processor and
memory required? First, remember the often overlooked
point that the particular processor used is an arbitrary
consideration within a broad range. This is especially so
in an era when high-level languages and systems software
can insulate the programmer from needless details of low-
level code.

In present-day personal computers the processors
which are typically used are 8-bit devices: 8080s, 6502s,
Z80s, 8085s, 6800s, and 6809s. In raw performance
statistics, all of these are comparable within a factor of 2
or 3 depending upon the benchmark chosen. Each has its
own strengths and weaknesses. The basic limitation of
present-era computers is the 8-bit bus, which cycles at
only a several megahertz rate (a typical system memory
access time is 200 to 500 nanoseconds). Transferring a
byte at a time is often the most significant speed limi-
tation.

Thus the processor choice is relatively unconstrained
among the various off-the-shelf computers available to-
day. What of memory? Whatever the processor, the
more memory available, the better the system. I believe
that the convenient and pleasurable use of the small com-
puter as it exists today requires a bare minimum of 32 K
(ie: 32,768) bytes. Of the computers 1 use regularly, two
have 64 K bytes and one has 53 K bytes. The primary
criterion for selecting memory technologies for a user of a

Circle 4 on inqQuiry Card. e



At Intersystems,
“‘dump” is an Instruction.

Not a way of life.

(Or, when you're ready for IEEE S-00, will your
computer be ready for you?)

We're about to be gadflles again.

While everyone’s been busy
trying to convince you that large
buses housed in strong metal
boxes will guarantee versatility
and ward off obsolescence, we've
been busy with something better.
Solving the real problem with the
first line of computer products
built from the ground up to con-
form to the new IEEE S-100 Bus
Standard. Offering you extra ver-
satility in 8-bit applications today.
And a full 16 bits tomorrow.

We call our new line Series
1™ And even if you don’t need the
full 24-bit address for up to 16
megabytes (!) of memory right
now, they're something to think
about. Because of all the perform-

ance, flexibility and economy
they offer. Whether you're looking
at a new mainframe, expanding
your present one or upgrading
your system with an eye to the
future. (Series Il boards are com-
patible with most existing S-100
systems and al/l IEEE S-100 Stan-
dard cards as other manufacturers
get around to building them.)
Consider some of the fea-
tures: Reliable operation to 4MHz
and beyond. Full compatibility
with 8- and 16-bit CPUs, pe-
ripherals and other devices. Eight
levels of prioritized interrupts. Up
to 16 individually-addressable
DMA devices, with IEEE Standard
overlapped operation. User-selec-
table functions addressed by DIP-
switch or jumpers, eliminating sol-
dering. And that’s just for openers.
The best part is that all this
heady stuff is available now! In
our advanced processor—a full
IEEE Bus Master featuring Memory
Map™ addressing to a full mega-
byte. Our fast, flexible 16K Static
RAM and 64K Dynamic RAM
boards. An incredibly versatile and

economical 2-serial, 4-parallel
Multiple 1/0 board. 8 bit A/D-D/A
converter. Our Double-Density
High-Speed Disk Controller. And
what is undoubtedly the most flex-
ible front panel in the business.
Everything you need for a com-
plete IEEE S-100 system. Available
separately, or all together in our
new DPS-1 Mainframe!

Whatever your needs, why
dump your money into obsolete
products labelled “IEEE timing
compatible” or other words peo-
ple use to make up for a lack of
product. See the future now, at
your Intersystems dealer or call/
write for our new catalog. We’'ll
tell you all about Series Il and the
new IEEE S-100 Bus we helped
pioneer. Because it doesn’t make
sense to buy yesterday’s products
when tomorrow’s are already here.

N ™
[noferSyysiemns
Ithaca Intersystems Inc.,
1650 Hanshaw Road/PO. Box 91,

Ithaca, NY 14850
607-257-0190/TWX: 510 255 4346




modern computer is that it be in the system, competently
engineered, and reliable. Engineering jargon terms like
“static” versus “dynamic” are meaningless once a product
has passed the design stage and becomes a reliable mass-
produced product. The fact that nearly all mass-
produced computers use dynamic memory is a statement
about the costs of various semiconductor engineering
technologies. When I buy a computer off the shelf, [ care
only about the quantity of main memory available for
use as a resource.

In addition to the need for adequate main memory, the
next question is, what of magnetic mass storage? At a
bare minimum, the personal computer should have on
the order of 500 K bytes of on-line storage, preferably in
two or more drives. In today's technology, the most
prevalent magnetic medium is the 5- or 8-inch floppy
disk, with single-, double- or quad-density recording.
Although recently introduced in personal computers, the
hard disk technology based on drive products, from firms
like Shugart, IMI and Micromation, is not nearly as
prevalent as it will be in 1980 and beyond; the standard
configuration for most small computers is two or more
floppy disk drives as 1979 draws to a close.

At the level of user interfaces, the standard display
hardware of a usable small computer is the 24 (or 25) line
by 80-character video display. In some machines this is
built in as a board in the system itself; on others it is pro-
vided in the form of a high-speed serial link (typically
19.2 kbps) to a video terminal. In either design, the ter-
minal interface has a standard keyboard similar to a
typewriter, and both upper and lowercase text are sup-

ported. In this era, when the marginal cost of a full upper
and lowercase text capability is low compared to system
cost, there is no excuse for perpetuating primitive com-
puters’ use of only uppercase text. Still remaining at a
hardware level, it is necessary to have a hard copy device
for most effective use of a small computer (or a large
computer for that matter). Rare is the person who can
remember all the details of a program without hard copy;
and rare is the computer system with sufficient redundant
displays so that multiple independent pages of text can be
conveniently viewed simultaneously. In a personal com-
puter at prices within reason today, hard copy is a
necessity.

What about the options and their availability? Does
the computer in question have a de facto standard bus
design which is used by independent companies to design
compatible peripherals? At the present time, the personal
computer world has four principal bus systems available
— two that are represented by multiple computer
manufacturers (S-100 and SS-50), and two that are
represented by one computer manufacturer and many in-
dependent compatible peripherals manufacturers (Apple
II and Radio Shack TRS-80). These bus designs allow
owners of small computers to mix and match peripherals
beyond those of the standard variety every manufacturer
provides. Thus we can find music boards. modem
boards, real-time clocks, and even hard disk memories
which plug into the bus definitions of one or more of the
widely used de facto standards.

Going on to the issue of software and its specifications,

Text continued on page 93
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FINALLY, Apple 1I” software for the discerning computerist,
and the not-so-discerning beginner

AppleAids™

Little Tricks™

A series of carefully explained subroutines containing a potpourri of
useful programming techniques in Integer Basic and Applesoft, such as
specific key stroke identification. timing loops, disappearing question
marks on input, no question marks on input, and many more.
Cassette (16K). . . 1495  Disk(32K) 19.95

Scroll Control™

Have you ever wondered why you cannot list an Integer Basic or
Applesoft program one screen-page at a time? So have we, and we
did something about it! Our machine language Scroll Control. hidden
in RAM so as not to "bump” into your program, can be engaged or dis-
engaged at a flick of the keyboard. Why be frustrated when instead you
can control the scrolt? Cassette 9.95 Disk 14.95

Form-It-Out™

A series of routines in Integer Basic and Applesoft containing detailed
explanation and exampies of programming techniques necessary to
professionalize your screen output. Included are right and center justi-
fication, windowing, tabbing, cursor positioning among others.
Cassette (16K) . 1495  Disk (32K) .. . .. -,

Track & Sector List™

This Is the ultimate disk utility. Instead of a catalog, have you ever seen
those dreaded words “1/0 ERROR"? Is all lost? NO! Now your disk may
be saved. Also you can eliminate bad sectors, remove control characters
imbedded in file names, change the disk volume number, and more. This
machine language program is supplemented by extensive tutorial
documentation worth its weight in gold.Disk only (32K) 24.95

Compulaw™ Series

Hex and Decimal Learning Tree™

“Alitax Estimator™
This Applesoft program, prepared under the supervision of an attorney,
estimates disposable income after alimony and child support payments
and federal taxes. For use by laymen and attorneys. 1980 tables.
Cassette (24K). ... ... ... 9.95 Disk (32K) 1495

‘Pensionner™
A companion to Alitax Estimator in Applesoft designed to calculate the
present value of a pension in states in which a pension is subject to
division in marital dissolution cases.
Cassette (24K). ... ... .. 995 Disk (32K) . .. .. 1495

N.J. res. add 5% sales tax
Apple |l and Applesoft are registered
trademarks of Apple Computer, inc.

Add $1/item, shipping and handling
\'professional, but not a substitute for

legal advice

INCORPORATED

My ABC’s™

An early learning Integer Basic program using over one hundred and fifty
high resolution graphic letters and pictures ina drill-and-practice format
designed to develop identification of capital and small letters, and
association of letters with pictures. Scoring capability allows monitoring.
Child tested and teacher recognized. Cassette (4 8K) 14.95 Disk 19.95

Now | Can Rhyme™
A companion to My ABC's in Integer Basic. The child selects those high

resolution pictures which rhyme. Score-keeping capability allows
monitoring. Incorporates progressive levels of difficulty.

Cassette (48K). .... ... 1495 Disk (48K).... ... . . 1995
&=
P.0. Box 774M
Morristown, NJ 07960 VISA®
(201) 539-3770

10 January 1980 © BYTE Publications Inc
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New from SSM.
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lnlt_ﬂd(.(. for word pr: ocessmg
It produces a standard 80x24
display of upper and lower case
characters or as much as 80x31
for a full page of text. The matrix
for graphic display goes up to
160x204. And with optional
EPROM. as many as 256 user
programmed characters or
ssmbols 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 63K of mem-
ory still available to the user.

[t generates both U.S. and
European TV rates and meets
the new [EEE S-100 standard.
Other teatures include key-
board input. black on white or
white on black. one level of grey.
underhine. strike thru. blinking
char. blunk-out char. and
programmable cursor. Software
mcludes a CP/M compatible
driver and @ powerful terminal
simulator

VB3 s available in several
configurations. Retail prices
start at S3TIRIL SHO assembled.
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compatib T
market.

It operates at 2MHZ or
4MHZ by DIP switch selection
and includes two sockets for
2716/2732 EPROMs or TMS
4016 2K RAMs. Memory sock-
ets 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 address
lines (allowing use of more than
63K of memory). Jumper
options generate the new [EEE
S-100 signals to insure future
S-100 compatibility.

Retail price —S210 kit
S275. assembled.

Our line. CPU Video. T O, RAM,
EPROM. EPROM Programmer.
Musie, Prototyping. Terminator.
Extender, and Mother hoards.
Available assembled or as Kits.

tlon that the on-board

: RAM has been increased from

256 bytes to a full 1K.

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 —SIaY Kit.
$219 assembled.

2116 Walsh Avenue
Sunta Clara, CA 9330 (08 246-2707

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




Microcomputing comes of age.

Ohio Scientific’s 0S-65U
Level 3 operating system
software brings new
networking and distributed
processing capabilities

to microprocessor based
computer systems.

Until now, the only aiternative for low
cost multiple-user computer
applications was time-shared
systems. However, a serious
drawback of microcomputer or mini-
computer multi-user time-share
systems is the fact that under heavy
work loads they siow down to a crawl
since the central processor time in
such a system is shared by all of the
users.

In a microprocessor based distributed
processing system, using floppy
based microcomputers as intelligent
terminals (local systems) most of the
work load is handled locally. Overall
system performance does not
degrade under heavy job loads. Each
local system performs entry, editing
and execution while utilizing the
central data base for disk storage,
printer output, and other shared
resources.

For more demanding applications it is
desirable to have several data bases,
each with its own collection of local
systems. Such an inter-connected set
of data bases is called a network.
Each data base and its local intelligent
and dumb terminals is called a cluster.

Level il

0S-65U Level 3 now supports this
advanced networking and distributed
processing capability as well as
conventional single user operation
and time-sharing. Level 3 now
supports local clusters of intelligent
microcomputer systems as well as

dumb terminais for the purpose of
utilizing a central Winchester disk data
base and other shared resources. The
system also has full communications
capability with other Level 3 data
bases providing full network capability.

The system utilizes Ohio Scientific's
low cost, ultra high performance
computer systems throughout for intel-
ligent terminals as well as data bases.
This general systems configuration
provides a cost/ performance ratio
never before attained in this class of
computer power.

Level 3 resides in each network data
base. A subset system resides in each
intelligent terminal. Each data base
supports up to 16 intelligent systems
and up to 16 dumb terminals.
However, since dumb terminals can
heavily load the system, they should
be kept to a minimum. Level 3 also
supports a real time clock, printer
management, and other shared
peripherals.

Data Base Requirements

Minimal requirements for a Level 3
network data base are a C3-C or C3-B
computer system with 23 or 74
megabytes respectively, console
terminal, 100K bytes RAM and a CA-
10X 16 port 1/0 board for network and
cluster communications.

Intelligent Terminal Requirements
Any Ohio Scientific 8" floppy based
computer with 56K RAM and one data
base communications port.

Connections

Intelligent terminals and networked
data bases are connected by low-cost
cabling. Each link can be up to 10,000
feet long at a transfer rate of 500K bits
per second, and will cost typically 30¢
a foot (plus installation).

Syntax

Existing OS-65U based software can
be directly installed on the network
with only one statement change!
Level 3 has the most elegantly simple
programming syntax ever offered on a
computer network.

File syntax is as follows:

DEVA.B.C.D. Local Floppies unchanged from

single user and
DEVE Local hard disks J timeshare systems
DEV K-Z Specific network

Data Bases
Each of up to 8 open files per user can
be from 8 separate origins. Specific
file and shared peripheral contentions
are handled by 256 network
semaphores
with the syntax Waite N

Waite N, close.

The network automatically prioritizes
multiple resource requests and each
user can specify a time out on
resource requests. Semaphores are
automatically reset on errors and
program completion providing the
system with a high degree of
automatic recovery.

A Typical System

A typical system with two network
data bases will have 148 megabytes of
disk, four intelligent subsystems
equipped with dual floppies, two dumb
terminals, a word processing printer, a
fast line printer, network data base
manager software and 1000 ft. of inter-
connecting cable. Utlizing .7 MIPS
processors throughout it will cost less
than $50,000 plus instailation. GT
option computers (1.2 MIPS) can be
utilized at a slightly higher cost.

One Step at a Time

Best of all, Ohio Scientific users can
develop distributed processing
systems economically one step ata
time. A user can start with a single
user floppy system, add a hard disk,
then time-sharing, then a second
Winchester data base for backup and
finally cluster intelligent terminals to
achieve a full network configuration.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

OHI0 SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH44202 « (216)562-3101
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The Chalienger IIl Series is the micro-

computer family with the hardware features,

high level software and application
programs that serious users in business
and industry demand from a computer
system, no matter what its size.

Since its introduction in August, 1977,
the Challenger |1l has become one of the
most successful microcomputer systems
in small business, educational and
industrial development applications. Tens
of thousands of Challenger III's have
been delivered and today hundreds of
demonstrator units are set up at systems
dealers around the country.

The Challenger |l systems offer
features which make their performance
comparable with today's most powerful
mini-based systems. Some of these
features are:

Three processors today, more
tomorrow.

The Challenger 111 Series is the only
computer system with the three most
popular processors— the 6502A, 68B00
and Z-80. This allows you to take
maximum advantage of the Ohio
Scientific software library and programs
offered by independent suppliers and
publishers. And all Challenger Ill's have
provisions for the next generation of 16
bit micros via their 16 bit data BUS, 20
address bits, and unused processor
select codes. This means you'll be able
to plug a CPU expander card with two or
more 16 bit micros right in to your
existing Challenger Il computer.

Systems Software for three
processors.

Five DOS options including develop-
ment, end user, and virtual data file single
user systems, real time, time share, and
networkable multi-user systems.

The three most popular computer
languages including three types of BASIC
plus FORTRAN and COBOL with more

languages available from independent
suppliers. And, of course, complete
assembler, editor, debugger and run time
packages for each of the system'’s
MIiCroprocessors.

Applications Software for Small
Business Users.

Ready made factory supported small
business software including Accounts
Receivable, Payables, Cash Receipts,
Disbursements, General Ledger, Balance
Sheet, P & L Statements, Payroll, Per-
sonnel Files, Inventory and Order Entry
as stand alone packages or integrated
systems. A complete word processor
system with full editing and output
formatting including justification,
proportional spacing and hyphenation.

0S-DMS, the software star.

Ohio Scientific offers an Information
Management system which provides end
user intelligence far beyond what you
would expect from even the most
powerful mini-systems. Basically, it
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allows end users to store any collection
of information under a Data Base
Manager and then instantly obtain
information, lists, reports, statistical
analysis and even answers to
conventional "'English" questions
pertinent to information in the Data Base.
OS-DMS allows many applications to be
computerized without any programming!

The “GT” option yields sub-
microsecond microcomputing.

Ohio Scientific offers the 6502C
microprocessor with 150 nanosecond
main memory as the GT option on all
Challenger IIl Series products. The
system performs an average of 1.5
million instructions per second executing
typical end user applications software
(and that's a mix of 8, 16 and 24 bit
instructions!).

Mini-system Expansion Ability.
Challenger Il systems offer the
greatest expansion capability in the
microcomputer industry, including a full
line of over 40 expansion accessories.

Networking and Distributed
Processing

08-65U level 3 now provides
networking capabilities as well as time
sharing ability allowing Challenger Il
based systems to be expanded to meet
the most demanding business
applications.

Prices you have to take seriously.

The Challenger Ill systems have
phenomenal performance-to-cost ratios.
The C3-S1 with 48K static RAM, dual 8"
floppies, RS-232 port, BASIC and DOS
has a suggested retail price of under
$4000. 80 megabyte disk based systems
start at under $13,000. Our OS-CP/M
software package with BASIC, FORTRAN
and COBOL is only $600, and other
options are comparably priced.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

Circle 7 on inquiry card.

C3-B wins Award of Merit at
WESCON '78 as the outstanding
microcomputer application for
Small Business.
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Tic Tac Rebuttal

In his letter to BYTE (October 1979,
page 175), Mr Miller raises some inter-
esting points. However, his comments
about my Tic-Tac-Toe program (BYTE
May 1979, page 196) do require further
examination.

Apparently, aesthetics in program-
ming is in the eye of the beholder; Mr
Miller found my table-lookup method
unappealing. It is more aesthetically
pleasing to me to compute a move only
once, then use it, rather than to recom-
pute the same move each time it is used.
Since a Tic-Tac-Toe game is readily
represented as a decision tree, I felt that
a table-lookup algorithm was the most
natural implementation, and regretted
the necessity of using more clumsy
methods for the special cases.

A further advantage of a table-lookup
method is its modularity; one move-
logic block may be readily changed

without affecting other parts. You may
recall that there was a logic bug in the
published program (see "BYTE’s Bugs,”
August 1979, page 194). This was easily
corrected by changing only five numbers
in the data table.

The concept is similar to that of a
chess program; the better ones use a
table-lookup for the early moves of the
game, before things get too complicated.

As for taking advantage of the micro-
processor’s capabilities, it is more
natural for it to increment an address to
find a prestored number than to com-
pute; its built-in computing power is
limited to addition. More complicated
computing must be done by “brute force
and awkwardness” in the machine-
language programming of the BASIC
interpreter.

Mr Miller did not like for the com-
puter to always move first. As [ stated
in the article, | wanted the computer to
play an aggressive game. It is readily

5-10 times faster

SUPERPAR

and more!

Meet Pascal/Z™ the fast, flexible compiler with
higher speed, greater efficiency and improved debugging:

s True Z-80 native code Pascal compiler — 5-10X faster
than competing P-code implementations —no interpreter

required.

» The only multi-tasking Pascal — produces ROMable

re-entrant code.

» Optimized for fastest execution —recognizes and

exploits special cases.

» Easily transportable — all hooks to your system made

through support library.

» Includes IEEE standard floating point package.
Single copy on CP/M-compatible disk includes compiler,
companion macro-assembler & source of the library, $275.
OEM licenses available. Write or call for more information.

INEiEWNIEITING

Ithaca Intersystems Inc., 1650 Hanshaw Road/P Q. Box 91,
Ithaca, NY 14850/607-257-0190/TWX: 510255 4346
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apparent that the computer cannot play
an aggressive game if the user moves
first; it can then play only a defensive
game, and wait for the user to blunder.
Actually, I do have a user-first Tic-Tac-
Toe program that uses a similar table-
lookup method of play. While it plays
the best possible game within the limits
of a user-first game, it is still “curiously
limited” and I felt that its inclusion
would detract from the performance of
the published program.

To play a rational Tic-Tac-Toe game,
it is necessary but not sufficient for the
program to be unbeatable. A rational
program must not just respond to the
current situation, but it must be goal-
oriented. To set a “trap” requires three
moves in the proper sequence. This
planning ahead is readily done with a
table-lookup method, but I suspect that
it would be difficult to do by following
Mr Miller’s proposed system.

I suggest that Mr Miller submit a Tic-
Tac-Toe program based upon his 9-step
strategy. It is much more meaningful to
compare the performance of working
programs than to compare a working
program with a theoretical one.

Delmer D Hinrichs
2116 S E 377th Ave
Washougal WA 98671

UNIX-type File Available

We applaud Jim Howell’s plea
(“Operating Systems: Let's Have Some
UNIX-Inspired Software,” September
1979 BYTE, page 82) for more
sophisticated system software on
microcomputers.

We would like to point out that
UNIX-style file systems are, however,
available already for microprocessors (at
least the 6800s) in our SDOS product.

The SDOS file system supports files
which may be randomly addressed to
the byte; as many bytes as desired may
be read or written in a single system
call. Sector sizes of the disk hardware
underlying the file system are completely
invisible to the application program.
Disks with different capacities and sector
sizes can even be mixed on the same
system. Regular [/O devices such as ter-
minals and printers are treated identical-
ly, with the result being that applica-
tions object programs move unchanged
from one SDOS hardware configuration
to another.
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The Honor Graduate

There’'s been a lot of talk lately
about intelligent terminals with
small systems capability. And, it's
always the same. The systems
which make the grade in perfor-
mance usually flunk the test in
price. At least that was the case
until the SuperBrain graduated with
the highest PPR (Price/Perfor-
mance Ratio) in the history of the
industry.

For less than $3,000%, SuperBrain
users get exceptional performance
for just a fraction of what they'd
expect to pay. Standard features in-
clude: two dual-density mini-flop-
pies with 320K bytes of disk storage,
up to 64K of RAM to handle even
the most sophisticated programs,
a CP/M Disk Operating System
with a high-powered text editor, as-

*Quantity one. Dealer inquiries invited.
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sembler and debugger. And, with
SuperBrain’s S-100 bus adapter, you
can even add a 10 megabyte disk!

More than an intelligent terminal,
the SuperBrain outperforms many
other systems costing three to five
times as much. Endowed with a
hefty amount of available software
(BASIC, FORTRAN, COBOL), the
SuperBrain is ready to take on your
toughest assignment. You name it!
General Ledger, Accounts Receiv-
able, Payroll, Inventory or Word Pro-
cessing . . . the SuperBrain handles
all of them with ease.

Your operators will
SuperBrain's good

praise the
looks. A full
ASCIil keyboard with a numeric key-
pad and function keys. A non-glare,
dynamically focused, twelive inch
screen. All in an attractive desktop
unit weighing less than a standard

office typewriter. Sophisticated
users will acclaim SuperBrain's twin
Z-80 processors which transfer data
to the screen at 38 kilobaud! Inter-
facing a printer or modem is no
problem using SuperBrain’s RS-
232C communications port. But best
of all, you won't need a PhD in com-
puter repair to maintain the Super-
Brain. Its single board design makes
servicing a snap!

So don’t be fooled by all the fresh-
man students in the small systems
business. Insist on this year's honor
graduate . . . the SuperBrain.

INTERTEC
DAIA
SYJEMS.

2300 Broad River Road, Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115
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Also, like UNIX, SDOS is completely
interrupt-driven.

SDOS currently runs on seven manu-
facturers’ systems, handling over ten dif-
ferent types of drives, including floppy,
Winchester, and 10 M byte cartridge
drives.

We point out the obvious disadvan-
tages of systems such as FLEX and
CP/M; they are tied (and thus tie the
application) irrevocably to the floppy
disk hardware to which they were
originally attached. Further, file I/O
under these systems requires a lot of
knowledge (ie: code) in the application
to perform random access.

Yes, the industry does generally need
more sophisticated system software.

Ira D Baxter

Software Dynamics

2111 W Crescent, Suite G
Anaheim CA 92801

A Stitch in Time?

Karen Wolfe's article in October BYTE
“Power Helps Analyze Electric Bills,”
(page 48) led me to analyze Karen's sew-
ing power. With the assistance of a sew-
ing machine and a pocket calculator,
neither of them programmable, I reached

the following conclusions: For 100 hours
running time on the sewing machine she
probably spends close to eight hours a
day sewing, including cutting, pinning,
etc.

In a month Karen sews about 21 miles
— that’s 25,000 double seams the full
length of the kid's jeans. 50 miles of
thread speed through denim. Enough to
weave 400 square feet of new cloth.

If Karen is ahead of the game and is
in fact getting her stitches in in time, she
is saving 189 miles of sewing each
month. If she is not in time, she is
wasting 18.9 miles of stitches, 45 miles
of thread, and $1.38 of electricity.

Ken Bramham

apt 160, 15 rue Leon Bloy
92260 Fontenay-aux-Roses
FRANCE

Willard Irwin Nico
1928 - 1979

Personal computing pioneer and
author Bill Nico passed away recently in
Houston, Texas. Bill died of cancer July
2, 1979 at the age of 50.

Bill Nico is perhaps most widely
known for his writing. He wrote several
articles for BYTE (“Shooting Stars,”

ANOTHER FIRST FROM MOUNTAIN HARDWARE.

FOR YOUR APPLE
SuperTalker is a peripheral
system which permits the
output of exceptionally
high quality human speech

through a loudspeaker under
program control. Initially, words, *
sentences or phrases are digi-
tized into RAM memory through
a microphone. Speech data in

RAM may be then manipulated like

SUPERTALKER.
| —N »

any other data. The system consists
of a peripheral card, microphone, loudspeaker,
and operating software. $279 assembled and tested.

%

‘Q

Avallable through Apple dealers worldwide.

Mountain Hardware, Inc.

LEADERSHIP IN COMPUTER PERIPHERALS
300 Harvey West Blvd.

Santa Cruz, CA 95060 (408) 429-8600
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May 1976; “Sys 8Y2,” January 1977;
“Sweet Auto Line,” February 1977) and
was author of Heath Company’s best
selling, self-instructional courses BASIC
Programming and Assembly Language
Programming. One of Bill's personal
friends was Robert Tinney, artist for
many BYTE covers. Robert drew Bill on
the December 1977 cover.

Not so well known is the fact that Bill
Nico was one of the first real computer
hobbyists in the US. Bill's homebrew
8080 computer built in 1974 had to be
one of the first in the country.

Bill was also one of the best BASIC
and 8080 programmers around. He
could get more out of his disk-based
IMSALI than anyone. He could write
systems software and languages, but felt
just at home with a small business
package or a real-time industrial control
program,

Bill was also pretty good at hardware.
He was a professional logic designer and
did a fair amount of consulting in this
field. His home was perhaps one of the
most fully automated in existence. It was
a virtual electronic showplace. Bill was
also an active amateur radio operator
(W5PRZ).

It was only in recent years that Bill
discovered his talent for teaching. Bill
taught frequently in Heath’s computer
classes. His great empathy and personal
awareness made him a gem of a teacher.
His practical nature and down-to-earth
approach made him the favorite of every
student. It was hard not to learn in his
classes.

Bill Nico was born August 30, 1928 in
Los Angeles. He graduated from Bur-
bank High in 1946 and served in the
Army from 1950 to 1953. His electronics
training came from Pierce College in Los
Angeles. Bill worked in a variety of elec-
tronic engineering and sales jobs in
California and Texas from 1953 to 1969.
He was manager of the Heathkit Elec-
tronic Center in Houston from its open-
ing in 1969 until 1975 when he left to
form his own company. From 1975 to
1979 he operated as a consultant and
writer from his Houston-based firm,
Delta-t.

Those of us who knew and worked
with Bill will miss him greatly.

Lou Frenzel
1588 Oak Ter
St Joseph MI 49085

Marsport Forces Resurface

Mr Reiland made some comments
about my “Marsport” article (April 1979,
page 84) in his letter to BYTE (October
1979, page 209). While I appreciate his
compliments, | do differ with him on
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Yes, you can do it. Heath makes it simple
with easy-to-build kits and step-by-step
assembly manuals that lead you from un-
packing to final plug-in.

And once you build your own computer,
you’ll know it inside-out. You’ll know how
to make it work for you.

Software, designed especially for Heathkit
Computers, includes innovative programs

FREE cataioc

For complete descriptions of Heathkit
Computers and nearly 400 other elec-
tronic kits for your home, business or
pleasure, send for the latest, free
Heathkit Catalog. Or you can pick
up your catalog at a nearby Heathkit

for running your home or business, and
exciting games your kids will enjoy.

The Heathkit User’s Group (HUG), made
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grams that they’ve written to make your
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But they’re not playthings. They're power-
ful, high-capacity computers designed for
complex programming. You'll find com-
plete systems — hardware, software, acces-
sories — within the pages of the colorful,
104-page, Free Heathkit Catalog. And
you’ll find service any time you need it at
55 locations throughout the U.S. or at the
Heathkit factory.
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one point: he objected to my statement
about a circular orbit, “The attraction of
gravity is exactly balanced by the cen-
trifugal force at all times.” All that I can
say is, if this is “confusion,” I am in
good company. In the NASA book
Space Mathematics (January 1972, page
119), two forces are defined:

F, = mv¥r
where:
F, = Centripetal force
m = Mass
v = Velocity
r = Radius from center
F, = GMm/r?
where:
F, = Gravitational force

G = Universal gravitational constant
M & m = Masses of the two bodies
r = Radius between centers

They then say, “The physical situation,
if these two forces are equal, is
represented in . . . (a circular orbit).”
(Emphasis added.) They further show
how, by setting these two forces equal,
one can solve algebraically for the cir-
cular orbit velocity. While their ter-
minology is slightly different from mine,
their meaning is obviously the same as |
expressed.

One further point: Mr Reiland seemed

surprised that a three-dimensional land-
ing simulation could be programmed on
a programmable calculator. This pro-
gram is far from the limit! I have since
programmed a similar three-dimensional
rendezvous simulation, that keeps track
of two objects in their orbits
simultaneously. In it, the spaceship is
initially at rest on the surface of the
primary, while a target satellite is in a
random elliptical orbit. The user waits
until the satellite is in the best position,
lifts off, matches orbits with the satellite,
and rendezvous with it. To try this more
difficult exercise, send $1 to cover my
copying and postage costs for a 12-page
write-up and listing for the HP-67/97 (as
submitted to the Hewlett-Packard Users’
Library). Include two blank magnetic
cards and I can record the program on
them.

Delmer D Hinrichs
2116 S E 377th Ave
Washougal WA 98671

It Happened Again

It has happened again. Every time |

&elt -Indexing
Query System

WHAISIT?

Wow! How'd All That Stuff get In There?

ng

3

OOOUTER

HC%(Q)QRC
BOX 14694

SAN FRANCISCO 94114
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decide to let my BYTE subscription lapse
because of the high price of the
magazine, along comes an issue so jam-
packed with well-written, informative,
readable articles, that | am forced to
renew my subscription again. The most
recent issue, the one on LISP (August
1979), just did it again.

The LISP articles simply covered
almost everything one would want to
know in an introduction, and did it
well. In addition, there were excellent
articles on more advanced subjects —
symbolic math systems and pattern-
directed languages being the prime cases
to point to — for those who want to
delve deeper, or who already knew LISP
and its implications and implementa-
tions. All of these articles were well-
written, too!

Amazing is the only word.

Dave Mellinger, LISP hacker
c/0 Datek Inc

2336 Wilson Blvd

Arlington VA 22201

Elegant input Recognizer

While working on a Star Trek pro-
gram, | came across the problem of
command mnemonics. | wanted the user
to be able to type commands as
alphabetic mnemonics, not numbers (for
example, TRP for torpedo). Also, 1
wanted him or her to be able to type in
the initial of the mnemonic, also for ex-
pediency.

However, 1 did not want the remain-
ing letters to be arbitrary (having the
computer recognize only the first letter
would mean that THE PHASERS would
work for TRP). It's not easy to
memorize the mnemonics, so users could
easily make mistakes in typing in com-
mands, thereby moving two quadrants
west when they wanted to fire the
photon torpedo banks. 1 have seen this
happen on many occasions. So, I did a
little brainstorming, and came up with
this:

IF LEFT$("TRP”,LEN(A%)) = AS$
THEN PRINT “TRP”

This works just as well for YES. This
one-line comparison will allow “Y,”
“YE,” or “YES,” but not “YEAH,”
“ALYESKA,” or even "YESNQO."” | agree
that it is really not necessary to put all
that user-input protection in a computer-
assisted instruction (CAl) program, but
if you want to use it, you can implement
it very easily in any BASIC with LEFT$
and LEN. It’s also useful for other ap-
plications, such as my Star Trek pro-
blem.

Mits Hadeishi
1460 W 182nd St
Gardena CA 90248 ®
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Making Color Slides with an
Intecolor Microcomputer

Slides are required for many
demonstrations and lectures. Instuc-
tional slides often consist of a few
words or a simple diagram or graph
which the lecturer wishes to discuss.
In recent years such slides have com-
monly been prepared as a blue diazo
(white writing on a blue ground).
Even the simplest slide is subject to
about twelve processes: rough draft-
ing, typing, checking, type setting,
rechecking, photography, developing
negatives, brushing out imperfec-
tions, diazo exposure, pickling, cut-
ting, and mounting. Misunderstan-
dings and interpretations mean that it
is not uncommon for one or more
stages to be repeated; the process is
moderately expensive, and a diazo
slide tends to fade with time. This ar-
ticle describes a quick, convenient
method of preparing color slides
using a computer.

Equipment

The computer employed is an Inte-
color eight-color intelligent terminal
equipped with BASIC and dual
floppy disk. The choice of camera
and film may depend on individual
circumstances, but the author sug-
gests the following: a single-lens
reflex (SLR) 35 mm camera, mounted
on a tripod, with telephoto lens (to
reduce barrel distortion). Close-up
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Alan W Grogono
State University of New York
Upstate Medical Center
750 E Adams St
Syracuse NY 13210
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Photo 1: Two examples of computer-
generated slides containing color text
material.

lenses or close focusing attachments
are essential.

The computer allows images to be
formed on a high-resolution screen
offering eighty characters per line and
either forty-eight lines of small letters
or twenty-four lines of double-height

letters. Lines, bar graphs, vector
graphics, and simple drawings can
also be constructed. The color for the
background and for the foreground
(the character or line) can be
separately selected from the eight
available colors.

Software
A program called Menu is used to:

® prepare a new floppy disk for sav-
ing images,
® prepare images,

About the Author

Dr Grogono is an Associate Professor of
Anesthesiology at the State University of New
York, Upstate Medical Center. in Syracuse
New York. He trained in London, England.
and emigrated to the United States in 1974. He
uses microcomputers with graphics for teach-
ing, for recreation, and as described in the
accompanying article, for color slide making.
He has written many scientific papers in his
specialty, anesthesiology. and is author andsor
editor of several books. He is an active member
of the American Heart Association and directs
the Advanced Cardiac Life-Support
Instructor's Course in Syracuse NY. For the
New York State Society of Anesthesiologists
annual meeting in New York, he runs the panel
"Research by New Investigators.” He is also a
menber of the Icarus high-speed hydrofoil sail-
ing project which set a B-Class. World Sailing
speed record in Weymouth, England, in 197e.




“Our reputation rests on digits,
decimal points, and details.
We wouldn’t trust them to anything less
than Scotch Brand Data Cartridges.”’

Bill Birkett, Vice President,
Trade Graphics, Inc.,
Livonia, Michigan

The unique design of a data
cartridge provides great reliability,
high storage capacity and long
tape life. And where could you
possibly get better data cartridges
than Scotch Brand, made by
3M, the people who invented the
data cartridge system itself?

3M controls every step in manu-
facturing. Top quality magnetic
tape and precision components are
part of every Scotch Data Cartridge.
Over twenty-five years of service
to the computer industry assure
you of the utmost reliability.

Scotch Data Cartridges are
available in miniature DC 100A,
the standard-size DC 300A and
now, an extra-length DC 300XL
with 50% more storage capacity.
They are compatible with most
cartridge systems including
Hewlett-Packard, IBM, NCR,
Tektronix and T1.

To find out where you can find
Scotch Data Cartridges or virtually
any other data recording medium,
call toll-free: 800-328-1300.

(In Minnesota, call collect:
612-736-9625.) Ask for the
Data Recording Products Division.

If it’s worth remembering,
it’s worth Scotch
Data Recording Products.

Circle 13 on inquiry card.
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® transfer the contents of the display
memory onto the floppy disk

The program also places the com-
puter into a suitable mode. The scroll
mode is replaced by the page mode,
and the screen image is made to cor-
respond with the appropriate
memory locations.

Image Preparation

Simple word slides are best
prepared in CRT mode (a mode
which allows direct user interaction
with the graphics display). The
keyboard allows letters to be posi-
tioned anywhere on the screen.
Colored text, borders, and back-
grounds are used for effect. Con-
siderable rearrangement and adjust-
ment is possible using the delete and
insert keys for characters and lines.
When the image is complete, the disk
is inserted and the AUTO key is
pressed to run the storage program.
The image is automatically transfer-
red to the disk to be photographed
later. Examples of text slides prepared
in this way are shown in photos 1la
and 1b.

More complicated slides may be
produced by employing a program to
prepare the display (eg: to generate a
graph or a histogram). Examples of
slides prepared in this way are shown
in photos 2a and 2b. When such a
program is being written, it is impor-
tant to remember that the process of
transferring the image to disk uses a
BASIC program that will replace the
preparation program in memory.

Color Selection

Color slides are usually most suc-
cessful when the image or letters are
brighter than the background. With
the bright foreground image, any
spreading due to light-scatter on the
cathode-ray tube, the film or the pro-
jection screen tends to enlarge a line
or a character instead of extin-
guishing it. Therefore, of the sixty-
four color combinations available,
only about twenty are useful for
slides.

If the alignment of the red, blue,
and green electron beams in the
cathode-ray tube is imperfect, the
focus of the screen image may suffer.
This problem may be minimized by
judicious choice of foreground color.
In such cases, use a color scheme in
which the image is formed by turning
only a single beam on and off as it
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Photo 2: Two examples of computer-generated slides containing colored graphic
material.

sweeps across the tube. For example,
with white text on a magenta back-
ground, only the green electron beam
is modulated, and a good image can
be obtained even if the beam align-
ment is poor.

Photography

The images are recalled for
photography using the same pro-
gram. The program recalls the images
one by one. Photographs must be
made in ambient darkness to avoid
unwanted reflections. Certain colors

tend to require more exposure than
others (eg: red and blue on black
backgrounds).

Color film does not always repro-
duce television images perfectly. Red,
in particular, may appear somewhat
brown. A Kodak CC40R filter is sup-
posed to correct this, but the ex-
posure time required is doubled. I
have prepared slides with and with-
out the filter. I currently use Kodak
Ektachrome 64 (ER-135) with no
filter. The films, filters, and ex-
posures [ used are shown in table 1.

A word of warning about returning
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Aperture f 3.5

Film Speed Filter Exposure
(ASA) Seconds’
Kodak 64  None 0.5
Ektachrome
R 135
Kodak 64 CC40R 1
Ektachrome
ER 135
Kodak 25 None 1
Kodachrome
KM 135
Kodak 25 CCA40R 2
Kodachrome
KM 135

Table 1: Exposures and films used to
photograph displays on the Intecolor
microcomputer.

films to the manufacturer for deve-
loping and mounting: if slides have a
black background, an automatic film
cutter may be unable to recognize the
frame boundaries. Several films have
been returned irreparably damaged,
sometimes with half of a slide in one
mount and the other half in the next
mount. The use of colored back-

grounds is recommended for visual
pleasure as well as preservation of
your work. If you are in doubt, it is
probably wise to ask for your film to
be returned uncut.

Discussion

Slide preparation using a small
computer and color-transparency
film has a number of advantages;
several colors can be used on a single
slide, the photography is simplified,
and the color slides are more durable.
In addition, when the computer is
suitably located, the drafting and
checking are more convenient and
may even be reduced to a single step.
I now find it easy to design a slide at
the keyboard. Decisions about spac-
ing, positioning, and color can be
made, revised, and implemented as
the image is being prepared. This has
reduced the first five steps to two,
namely drafting the image and saving
it on disk. The photographic process
is reduced to making the exposures,
developing the film, and mounting
the slides — a considerable saving in
steps and labor.

TRS-80/NORTH STAR
SOFTWARE

By J. Roehrig as seen in Byte, Kilobaud and
Personal Computing Magazines

. Chess — written in Basic. Beats Microchess.

. Scrabble — makes your computer a Scrabble
opponent.

. Baseball — based on Major League results, keeps
all statistics. Players perform true to life. Seen in
July 1978 Personal Computing and November
1979 Byte.

. Bowling Secretary — keeps all necessary statis-
tics. Seen in June 1978 Kilobaud.

. Taxes — all new tax rates. Long form, short form,
Schedules A, B, C and Income Averaging. Seen in
March 1978 Personal Computing.

. Accounting — double entry system produces
Joumal Entry Log, Balance Sheet and Income
Statement.

7. Basketball — just like Basaball. Cover article from
January 1979 Personal Computing.

8. Horse Racing — improved version of December
and January 1980 Byte article. Graphics, horsas
run true to form, past performances maintained.
Realistic win, place and show payoffs.

. Trotters — same as above but for Trotters.

. Handicapper — a systematic way to evaluate
wagers at the Track or OTB.

. Games — 3D TIC TAC TOE as in April 1978
Kilobaud, Boxing as in January 1978 Personal
Computing and Football as in February 1978
Personal Computing.

. Backgammon — a challenging opponent who
uses the doubling cube. Very graphic.

NEW NEW NEW — TRS-80 Graphic Skill Games for 2 players or 1 against the computer:
13. Baseball 14. Boxing 15. Football 16. Golf 17. Bowling 18. Horse Racing

All programs have been improved; each has its own instruction booklet and
sells for: Cassettes $7, 6 for $40, 12 for $75, 18 for $105
Diskettes $10, 6 for $55, 12 for $100, 18 for $140

SEND ORDERS TO:

JJR DATA RESEARCH
Box 74 Middle Village, NY 11379

or CALL C.0.D.’s TO: (516) 643-1931 (C.0O.D.'s shipped within 48 hours)
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The quality of slides produced in
this way is very pleasing. Audience
members inquire how the slides are
made and express appreciation of the
color and the technique. Distortion is
negligible, and the quality of curved
and oblique graph lines is adequate
for lecture slides (for the graphs the
resolution is 1 in 160 on the X axis
and 1 in 192 on the Y axis).

The cost of making slides is hard to
evaluate. The lecturer’s time and the
time spent fetching, carrying, and
checking are often assumed by the
organization. However, even those
costs that remain are significant. Be-
tween $6 and $10 is probably the
minimum cost of laying out the
simplest text and preparing a diazo
slide. Slides for a one-hour lecture
may cost approximately $500.

Preparing slides on the computer
simplifies the photographic process.
This alone represents a saving of
about $2 per slide. The time spent
designing the slide and arranging the
layout can be reduced as well.
However, any time spent employing
the additional choices of colors and
layouts may offset this potential sav-
ings to some extent. The disks used
for storing the images cost $5, or
about 50 cents per slide. However, the
disks are reusable and should there-
fore not represent an appreciable cost
per presentation.

The greatest savings would be rea-
lized by those illustration depart-
ments that are frequently expected to
prepare histograms, regression
graphs, scatter diagrams and graphs
of functions. A few appropriate pro-
grams would allow numerical data or
mathematical functions to be directly
converted to color images. A final
advantage is that Ektachrome pro-
cessing is commonly available
commercially on a same-day basis.
Slides can be prepared, photographed
and reviewed in twenty-four hours.

The computing equipment de-
scribed in this article costs about
$6000. Any illustration department
handling much slide preparation, par-
ticularly that involving slides of
graphs, should find it worthwhile to
review the type of material they han-
dle and its cost. The Intecolor com-
puter has now been used to prepare
hundreds of slides. A similar program
will also work on the Compucolor Il
with only slight sacrifice in definition,
resolution, and color rendition. ®
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® 8080A CPU has more software
written for it than any other CPU

e 7 plug-in board positions for flexi-
bility in configuring your system

e Up to 65K memory capacity

e Front panel keyboard for direct ac-
cess to registers and memory

$289 kit purchased separately. Was
$379. You save $90.

$349.00 assembled

e |nstant access to programs and data
¢ 100K bytes storage area
e 250 m$ typical random access time

includes H8 Computer with 16K memory,
four-port serial 1/O and operating software, plus H17 Floppy
Disk System (shown here with optional second drive) and
H19 CRT Terminal — all in kit form.

e Includes interface controller board

$495.00 kit purchased separately
$550.00 assembled

¢ Z80 microprocessor-controlled
® 25 x 80, upper and lower case
e Direct cursor addressing

e 8-user-function keys

$675.00 kit purchased separately
$995 assembled

Special 5% discount applies to all
software, memory and interface

boards when purchased with the H8
system.

Seven plug-in board positions on the
H8 let you configure any combina-
tion of memory and 1/O's that suits
you. Heathkit memory boards come
in 16K, 8K and 4K increments. Inter-
face boards are available for parallel,
serial and cassette I/O’s.

No computer system is better than
the software that supports it. The
wide selection of H8 software in-
cludes operating systems software
and MICROSOFT™ BASIC.

An extensive library of programs is
available to owners of Heathkit Com-

"
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puters through the Heath User's
Group (HUG). The experience of this
computerite group can help you get
the most from your computer.

You get the most thorough documen-
tation ever written when you buy
your Heathkit Computer. So it's easy
to get your system assembled and
operating quickly.

And you get one of the most reliable
service organizations after you buy.
More than 55 service locations
throughout the U.S., plus a factory
service phone give you fast access to
experts when you need them.

Computers, peripherals, software and
accessories — in kit or assembled
form — you’ll find them all at your
Heathkit Electronic Center. You'll
even find educational support like

Circle 17 on inqulry card.
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the special self-instruction programs
that teach you BASIC and Assembly

T AT Ve

language programming.

Alexandria, VA
Anaheim, CA
Atlanta, GA
Baltimore, MD
Boston, MA
Buffalo, NY
Chicago, IL
Cincinnati, OH
Cleveland, OH
Columbus, OH
Dallas, TX
Denver, CO
Detroit, MI

£l Cerrito, CA
Fair Lawn, NJ
Frazer, PA
Hartford, CT
Houston, TX
Indianapolls, IN
Jericha, NY
Kansas City, KS
Los Angeles, CA
Louisville, KY
Miami, FL
Mllwaukee, Wt

Minneapolis, MN

New Orleans, LA
Norfolk, VA
Ocean, NJ
Oklahoma City, OK
Omaha, NB
Philadelphia, PA
Phoenix, AZ
Pitisburgh, PA
Pomona, CA
Providence, Rl
Redwood, CA
Rochester, NY
Rockville, MD
Sacramento, CA
Salt Lake City, UT
San Antonlo, TX
San Dlego, CA
San Jose, CA
Seattle, WA

St Louls, MO

St. Paul, MN
Tampa, L
Toledo, OH
White Plains, NY
Woodland Hills, CA

Write for a FREE Heathkit Catalog
containing the complete lne of Heath-
kit Computers, plus nearly 400 other
electronic kits for your home, work or
pleasure.

Heath Company, Dept. 334-614
Benton Harbor, Mich. 49022

¢
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*Units of Veritechnology Electronics Corporation. Prices stated here
are mail order and may be slightly higher at retail locations. CP-179
Prices subject to change without notice.



Bisrcis’s Circuit Cellsr

Copyright © 1980 by Steven A Ciarcia. All rights reserved.

Computerize a Home

[ anxiously glanced around the Cir-
cuit Cellar. Devoid of the usual
sounds of the stereo or television, the
equipment fans imparted a distinctly
uneasy sensation of mechanical
presence.

The room was totally dark except
for a few pilot lights and a video
display. There were no games, no
fast-moving program listings; only a
single line was written on the screen.
In the dim luminescence I could bare-
ly distinguish the furniture from the
bookcases. A little experience navi-
gating in the dark would have been
useful, but I opted for modern
technology and reassuringly patted
the flashlight in my pocket.

I pushed the button on my digital
watch and noted the time. As it
neared the prearranged hour, I turned
instinctively to the terminal. Soon I'd
know which of us was in control!

Almost immediately the display
changed and printed out “"AUTO-
MATIC CONTROL INITIATED.”
Simultaneously 1 could hear a high-
pitched noise. It sounded almost like
an insect chirp. There are no crickets
down here; it must be a subharmonic.
So far so good, but did it work?

“Steve, did you just blow a fuse?
My wife stood in the doorway and
called down the stairs. It didn't
bother her that there weren’t any
lights on. After all, if you blow a
fuse, shouldn't the lights be off?

“The kitchen light went off and the

"
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Steve Ciarcia
POB 582
Glastonbury CT 06033

bedroom light came on. Wait! The
bedroom light just went off and the
kitchen light came back on. Now
they're both off.”

[ grinned in a way that only a
Cheshire cat could appreciate.
“Sorry, Joyce, just experimenting on
the latest article.” Chuckling softly, I
continued. “I hope you don’t mind,
but the computer seems to have taken
over.”

“Can it make beds?” she replied.

[ should have known that she
wouldn't be taken in that easily.
“OK, I'll tell the computer to keep its
sphere of influence to the cellar. I'll let
you know what the password is
later.”

As if by magic, the Circuit Cellar
lights were activated. The test was
successful.

Security Versus Control

Even though it may seem true at
times, our house has not been taken
over by a computer. 1 was simply
testing the latest addition to my home
control system.

In previous issues of BYTE, I pre-
sented a series of articles on the con-
struction of a home security system.
(See “Build a Computer Controlled
Security System for your Home”:
Part 1, January 1979 BYTE, page 56;
Part 2, February 1979 BYTE, page
162; Part 3, March 1979 BYTE, page
150.) This was not a theoretical
dissertation. It was, in fact, an over-

view of the system installed in my
house. The original concept was con-
figured around a single-board 8085
system and designed primarily as an
alarm controller. Even though it
works, it has definite limitations.

Eventually I became dissatisfied
with just having a super burglar
alarm. It seemed a shame to dedicate
all that hardware and expense to a
function with such a limited capacity.
The obvious step was to expand the
concept to be a "home control”
system where security is but one of
many possible applications. To do
this requires more memory; the single
board has been replaced by a 26 K
byte Z80-based computer with a
video display. Operating in either
high-level or assembly language, it is
as adept at keeping the checking ac-
count straight as it is at scanning in-
put ports searching for an intruder.
Add to it the ability to activate and
communicate with my large disk-
based development system, and it is
indeed a powerful tool.

The major difference between the
two system concepts is the output
control structure. As an alarm, the
computer is strictly configured to
scan and analyze a multitude of event
inputs, such as door switches and
motion sensors. [ts decision process is
immediate, but its output control is
relatively limited. These generally
consist of several lights, a siren, and
an automatic phone dialer. Even in
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e |nsert/Delete/Move

o Step by Character, Word, Line, Paragraph,
Page, Screen

e 26 Temporary buffers l\ N\ | {
* Find/Replace with conditional test | \} \ EF
““\j

S

N\

A

- < COMING S( YN~
o T ' ot
I/0S™ — new update from TSA/OS

I/Pascal™ — full Compiler/Linker system
I/SAL™ — new Structured Z80/8080
Assembler/Linker/Debugger system

...and more

Software for I/10S — TSA/OS — CDOS — SDOS —
other 8080/Z80 OS*M operating systems
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Photo 1: BSR X-10 system as marketed by Sears and called the Sears Home Control

System.

Photo 2: The internal electronics of the command-control console.

the sophisticated system I presented,
these hardwired outputs were kept to
a minimum to reduce costs.
Generalized home control extends
computer control capability far
beyond the few outputs of the ori-
ginal system. lt is conceivable that all
of the lights and AC outlets in the
house could be affected. A few lights
outside are barely enough. Lighting in
the bedrooms, kitchen, and garage
should be included, with the stereo
and television thrown in for good
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measure. If you live in a cold climate
and use an automobile engine-block
heater, why not turn it on auto-
matically before you get up in the
morning? Tired of searching around
in the dark for the light switch? Let
the door sensor from the alarm
system trigger the lights as you walk
into a room. How about some soft
music ten minutes after you enter?
The list is endless.

This expansion seems to be a con-
tradiction considering my previous

concern over wiring costs. To accom-
plish this feat, either every AC outlet
must be directly wired to the com-
puter through relays as in the original
system or the control capability must
be added remotely to each light and
appliance.

AC Remote Control

This latter suggestion is not as
farfetched as it might seem. There
have been many technological
advances in the past year. One of the
more significant achievements comes
from BSR (USA) Ltd—specifically in
the area of AC remote control. The
BSR X-10 control system is shown in
photo 1. Clockwise from the center,
the five components are: command
console, appliance module, cordless
controller, lamp module, and wall-
switch module. With these units, low-
cost AC control is a reality.

The BSR X-10, also marketed by
Sears as the Sears Home Control
System, operates through carrier cur-
rent transmission from the command
console to the receivers. When a but-
ton is pushed on the command con-
sole to activate a remote receiver, a
coded signal is sent through the house
wiring. Each receiver monitors these
transmissions and responds only
when its particular code is sent.

Figure 1a is a block diagram of the
$39 command module and photo 2
shows its internal electronics. The
heart of this, as well as the other
system components, consists of
custom large-scale integration (LSI)
chips manufactured for BSR by
General Instrument Corp. In normal
operation the twenty-two-button
keypad is continuously scanned.
When a key is pressed, this desig-
nated function and a house code
(previously set by a thumbwheel
switch on the bottom of the com-
mand console) are combined into a
single message. The digital message is
directed to the transmitter section,
where it modulates a 120 kHz carrier.
The control signal appears on an
oscilloscope as a series of pulse
bursts. This is shown in photo 3.

There is a second method where the
command console designates a con-
trol function and transmits a
message. Each control console con-
tains a ultrasonic receiver. In the pic-
ture this is the metallic cylindrical
component with the two protruding
pins and shielded cable soldered on
them. The BSR X-10 system facilitates
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ATARI 400

Compare the built-in features of
leading microcomputers with the Atari
personal computers. And go ahead,
compare apples and oranges. Their
most expensive against our least
expensive: the ATARI® 400"

Start with graphics capabilities. The
ATARI 400 offers 128 color variations.
16 colors in 8 luminance levels. Plus
29 keystroke graphics symbols and 8
graphics modes.All controlled from a
full 57 key ASCII keyboard. With upper
and lower case.And the system is FCC
approved with a built-in RF modulator.
That's just for openers.

Now, compare sound capabilities.
Four separate sound channels and a

€ Atari 1979
A Warner Communications Company

built-in speaker. With the optional audio/
digital recorder, you can add Atari's
unique Talk & TeachEducational System
cassettes.

Here's the clincher: Solid state (ROM)
software. For home management, busi-
ness and entertainment. Or just plug
in an Atari 10K BASIC or Assembler
language cartridge and the full power
of the computer is in your hands.

Memory? 8K expandable to 16K.
And that’s just for the ATARI 400 at a
suggested retail of only $549.99.

- The ATARI® 800" gives you all
that and much more.

User-installable memory to
48K. A full-stroke keyboard.

e

ATARI 800

With a high-speed serial 1/0 port
that allows you to add a whole family
of smart peripherals. Including up to
four individually accessible disk drives.
And a high speed dot-matrix impact
printer. And, the Atari Program Recorder
is included with the 800 system.
Suggested retail price for the
ATARI 800 (including recorder) is

-$999.99.

Make your own comparison wher-
ever personal computers are sold.
Or, send for a free chart that
compares the built-in features
of the ATARI 400 and 800

ATARI” to other leading personal
computers.

PERSONAL COMPUTER SYSTEMS

1265 Borregas Ave.Dept. C, Sunnyvale, California 94086. Call toll-free 800-5638-8547
(in Calif. 800-672-1404) for the name of your nearest Atari retailer.



Photo 3: Oscilloscope picture of
command-control console transmission
on the AC line. (Photo courtesy of Mark
Scheffler.)

Photo 4: Handheld cordless controller
showing top and internal circuitry.

remote channel and function selection
through a handheld ultrasonic
transmitter. This unit is shown in
photo 4 and diagrammed in figure 1c.

When a key is pressed, it is encoded
and transmitted as a series of 40 kHz
tone bursts. The command console,
receiving this information through its
ultrasonic receiver section, takes this
data as if a button had been pushed
on the command console. It then adds
the house code and simultaneously
transmits the command message over
the house wiring.

The receiver part of the system is
also quite sophisticated, considering
that each receiver costs less than $15.
These receivers, shown in photos 5
and 6, can be placed virtually
anywhere. An overhead light can be
accommodated by replacing the stan-
dard on/off wall switch with a wall-
switch module. An appliance such as
a dehumidifier is controlled through
an appliance module.

All receivers are basically the same.
A block diagram of an appliance
module is shown in figure 1b. The
receiver section monitors the AC line
waiting for a coded message cor-
responding to its unique house (A
thru P) and unit device (1 of 16) code.
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Figure 1: Block diagrams of the integral parts of the BSR X-10. The block diagram for
the control console is given in figure 1a, the appliance module in figure 1b, and the

remote control transmitter in figure Ic.

To turn on channel 10, simply press
“10” and then the “ON” button
sequentially. When the appliance
module activates, it sounds like a
relay engaging. In actuality, BSR uses
an inexpensive solenoid to operate a
15 A push-button Microswitch.

The lamp and wall-switch modules
use a triac instead of this pseudo-
relay. Unlike the appliance module,

which only operates as an on/off
switch, these units have the addi-
tional ability to automatically
brighten or dim when the correspon-
ding function buttons are pressed on
the command console. Finally, all
receivers can be locally activated
without the command console. To
turn on a light or motor, simply flip
the power switch from on to off and
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Written in non-techmcal language,

onComputing

™contains articles on the

capabilities of microcomputers, getting
started, latest reviews of personal com-
puters, where to purchase and how to use
your computer.

Anyone can learn the funda-
mentals of using a computer.
onComputing readers receive
practical advice and helpful hints
on how to get the most out of a
personal computer, explanations
of computer terminology, and,
periodically, an updated list of
active computer clubs.

onComputing, Inc.

70 Main St., Peterborough, NH03458

Beneﬁt from the experience of
other computer enthusiasts.
Articles in onComputing are
written by well known authors
as well as competent amateurs.
They share their ideas on how to
use the computer as a tool for
business, education, home enter-
tainment, laboratory work and
other applications.
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REGULAR subscription rate:
O U.S.1yr. (4issues) @ $8.50 O Canada & Mexico, 1 yr. (4 issues) @ $10.00

COmput.er experts edit onCom-
puting for the new user, not the
computer professional. The
editors combine their esoteric
knowledge of computer science
and equipment to produce con-
cise, non-technical material
which can be readily understood
by anyone interested in using a
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Photo 5: The wall switch module replaces standard wall switch and allows remote con-
trol. Two slotted-top rotary switches under the switch lever are for setting house and

device codes.

Photo 6: The appliance module.

back to on again. This automatically
triggers the receiver module into an
on condition.

Controlling the BSR X-10

When 1 first started using the BSR
X-10, I could hardly believe its ver-
satility and low cost. The only pro-
blem is that operation of the BSR
X-10 is completely manual. The only
way to use the control receivers is
through the command console or
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ultrasonic transmitter and by
physically pressing the buttons.

I would not say that I have a never-
say-die attitude, but considering my
original security system, with an
average cost of $250 per AC output
channel, my future computer-
controlled house depended heavily on
less expensive input/output (1/0). It
was absolutely necessary to find some
method of utilizing the control
receivers.

Three possible solutions came to
mind:

® Directly synthesize the command-
console waveform and transmit it
directly onto the AC line.

® Brute force contact closure—at-
tach either relays or comple-
mentary-metal-oxide semiconduc-
tor (CMOS) switches in parallel
with the push buttons and activate
the relays from the computer,

® Synthesize the waveform from the
ultrasonic controller and let the
computer “talk” to the command
console.

Simulating the command-console
output sounds simple in theory. (This
is somewhat like estimating software
costs.) Simulating the device-control
code and using it to modulate a 120
kHz carrier frequency leads to con-
tact with a hostile environment. The
output from the computer must be
attached to the AC line. This requires
isolation through either transformers
or optoisolators, plus many discrete
components to properly match impe-
dances. It is a shame to reinvent the
wheel when BSR has already designed
such an effective transmission
system. Although possible in theory,
this approach is too messy to warrant
further consideration.

The second alternative is brute
force. This can usually work, but you
must be careful. In essence this
method entails wiring relays or
CMOS switches across the push but-
tons and remotely, but still mechani-
cally or electronically, closing the
contacts corresponding to a parti-
cular button. Figure 2a illustrates the
keypad connections for both the com-
mand console and cordless controller.
The configuration is a 3 by 8 scanning
matrix. To turn on channel 6, simply
short pins 28 and 18 together.
Likewise, “dim” would be pins 25 and
23. While twenty-two separate single-
pole, single-throw switches could be
used, figure 2b demonstrates an easier
alternative.

Two CMOS switches can be used
in combination with the ultrasonic
controller to provide this capability.
Connected to 5 bits of a latched
parallel output port, the two inte-
grated circuits channel the appro-
priate lines together. To turn on
channel 12, a row-select code of
binary 001 would be set on B2, BI,



THE MOST POWERFUL MICROCOMPUTER
SOFTWARE EVER DEVELOPED IS ALSO
THE EASIEST TO USE . ...

FOR USE ON

MICROCOMPUTERS

MICROSYSTEMS INFORMATION
MANAGEMENT PACKAGE

PUTS ANY OR ALL YOUR BUSINESS FILES INTO A POWERFUL
DATABASE.

CREATE VIRTUALLY ANY RELATIONSHIP YOU CAN THINK OF.
ENGLISH-SPEAKING REPORT GENERATOR.

POWERFUL USER COMMANDS NORMALLY FOUND ONLY IN
LARGE COMPUTERS. SELF-EXPLANATORY, EASY TO USE,
SUCH AS “INPUT,” “OUTPUT,” "LIST,” “PRINT,” “CHANGE,"”
“DELETE,” “EXCLUDE,” “INCLUDE,” AND, PERHAPS MOST
IMPORTANT OF ALL, "HELP!”

STRAIGHTFORWARD INPUT AND EDITING ROUTINES— “IDIOT-
PROOF.”

OPERATOR'S MANUAL WITH FULL USER INSTRUCTIONS IS ON-
LINE WITH HELP COMMANDS. PROBLEMS? JUST TYPE "HELP!"

COMMANDS CAN BE USED CONDITIONALLY ON ANY RECORD
OR ON ANY FIELD WITHIN A RECORD.

IN-MEMORY SORT, OR, (FOR BIG FILES) DISK SORT.

ALL DATABASE FUNCTIONS ARE SUBROUTINES— CUSTOM
PROGRAMMING SIMPLIFIED.

OPTIONAL CASH REGISTER POLLING AND CONTROL PACK-
AGE AVAILABLE TO QUALIFIED BUYERS (REQUIRES INSTAL-
LATION CONSULTATION).

OVER TWO YEARS' IN-FIELD TESTING. MIMP WORKS—
FLAWLESSLY.

ONE YEAR SUBSCRIPTION TO APPLICATIONS NEWSLETTER
FREE WITH PURCHASE.

TYPICAL APPLICATIONS: INVENTORY, CUSTOMER FILES,
CASH REGISTER CONTROL (OPTIONAL EXTRA), DOCTOR/-
DENTIST/LAWYER APPOINTMENTS OR CLIENT/PATIENT FILES,
SALES RECORDS, MAILING LISTS.

INTRODUCTORY OFFER
$295

THE KEY TO THIS SOFTWARE IS ITS SIMPLICITY OF OPERATION.

MIMP & BUS-II OPERATE ON ALL OHIO SCIENTIFIC 8-INCH OR WINCHESTER DISK MICROCOMPUTERS W/48 K RAM.
NO PROGRAMMING REQUIRED

USER-ORIENTED SYSTEMS

CREDIT CARD ORDERS
CALL
(304) 291-5400

CPA-APPROVED COMPLETE ACCOUNTING SYSTEM: GENERAL
LEDGER, ACCOUNTS PAYABLE, ACCOUNTS RECEIVABLE.

BRANCH ACCOUNTING HANDLES UP TO FIVE DIVISIONS.
COMPLETELY INTERACTIVE. SELF-UPDATING.

BATCH ACCOUNTING INSISTS ON BEING "IN BALANCE.”
USER MENU. OPERATOR PROMPTING FOR CORRECT ENTRIES.
HIGHLY FLEXIBLE FORMATTING OF FINANCIAL REPORTS.

NO KNOWLEDGE OF DEBITS AND CREDITS REQUIRED (EXCEPT
RECURRING JOURNAL ENTRIES— ASK YOUR ACCOUNTANT).

EXAMPLES OF REPORTS (FROM GENERAL LEDGER MODULE)

CHART OF ACCOUNTS
DETAILED GENERAL LEDGER
CASH RECEIPTS JOURNAL

CASH DISBURSEMENTS JOURNAL
JOURNAL ENTRIES JOURNAL
PROFIT-AND-LOSS JOURNAL
BALANCE SHEET

IDEAL FOR ACCOUNTING FIRMS AS WELL AS SMALL
BUSINESSES.

PROVEN THROUGH YEARS OF USE.

THIS ACCOUNTING PACKAGE REQUIRES ONLY A HIGH
SCHOOL-LEVEL UNDERSTANDING OF BOOKKEEPING.

ONLY

$295

DUAL EIGHT-INCH FLOPPY DISK DRIVES REQUIRED.

ALL ORDERS SHIPPED PREPAID WITHIN CONTINENTAL U.S. PLEASE DO NOT SEND CASH.
OVERSEAS ORDERS PLEASE INCLUDE POSTAGE— S LBS. SORRY, NO C.O.D.
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Figure 2: The keyboard in the BSR X-10 command console and remote control unit is
connected to a custom LS] integrated circuit. Figure 2a shows the keyboard in relation
to lines coming from the BSR custom integrated circuit. The functional schematic in
figure 2b could be used to replace the keyboard with an 1/0 port.

and BO, respectively, and a column-
select code of binary 10 would be set
on B4 and B3. The ON key would be
a code of 11100 for bits B4 thru BO,
for example.

The circuit of figure 2b will work
only with the handheld battery-
controlled unit. The command-con-
sole electronics, which runon —20V,
can use the same logical concept, but
relays must be substituted for the
CMOS switches. The command con-
sole is not isolated and its electronics
are floating at 120 VAC. To be totally
safe, it is best not to bother with it.

Hardwiring to the handheld unit
keyboard will work, but it also has
some detrimental features. In opera-
tion, the ultrasonic unit consumes an
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average of 30 mA, while peak cur-
rents are about 100 mA. Alkaline bat-
teries are a must. Short of direct con-
nection to the computer’s power sup-
ply through a 9 V regulator, there is
always the hazard of battery brown-
out. If I were depending upon this
system, I would not have a critical
component powered by battery.

Talking to the BSR X-10

The sensible alternative is to con-
struct an interface that facilitates
cordless communication between the
computer and the BSR X-10 com-
mand controller. Safety is the
primary consideration. There is no
hazard in using the controller or
receivers as long as their cases are

intact. The BSR X-10 is Underwriters’
Laboratories listed. Attachments be-
tween the computer and the com-
mand module must be done carefully
and only by experienced people. By
maintaining the structural integrity of
the components, you are not limited
to use with the computer. The com-
mand console can be moved around
the house, and it is placed within
range of the computer only when
automatic control is desired.

Practical accomplishment of this
goal is achieved using the ultrasonic
receiver found within the command
module. An interface is constructed
that formats function codes into
message strings; these strings are
transmitted to the command console
as 40 kHz pulses. In essence, the inter-
face simulates the activity of a
cordless-controller unit.

Figure 3 describes in detail the com-
munication between the two sub-
system components. Each of the
twenty-two buttons has a unique
5-bit code (listed in table 1). For
example, channel 5 has a code of
00010 with respect to bit positions
D8, D4, D2, D1, and F. The ALL
LIGHTS ON key generates the code
00011.

The actual message that communi-
cates this selection is approximately
100 ms long and is composed of thir-
teen 8 ms segments. Each segment
consists of a burst of 40 kHz directed
to an ultrasonic transducer. Data is
pulse-width modulated. A logic 1is a
4 ms burst and a logic 0 is 2 1.2 ms
burst.

To signify channel 5, the interface
first sends a start bit to alert the
receiver of the pending message
transmission. This is a 40 kHz tone
for 4 ms. Next, the 5-bit selection
code is sequentially transmitted as a
series of 1.2 and 4 ms bursts of 40
kHz. This is followed by transmission
of the logical inversion of the 5-bit
selection code and a 16 ms end-of-
message tone. All messages use the
same format; only the 5-bit selection
code varies.

Figure 4 is an interface specifically
designed to send this message and
facilitate wireless remote control.
Incorporating complete circuitry for
address decoding and data storage, it
appears to the computer as a single
output port. Turning on the table
lamp is as simple as sending a 1-byte
output to the interface port. As with
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The 16-bit micros are coming — fast!

1980 will be the year of the 16-bit microprocessor. With their
increased speed, with their expanded instruction sets which
dramatically simplify programming, and with the sophisticated
languages and operating systems their architectures support, the 16-
bit micros promise a many-fold increase in computing power. Here at
Seattle Computer, we have been shipping our 8086 CPU card since
early November, but this is just the beginning for us. We plan to
augment the capabilities of our 8086 with sophisticated new hardware
for the disk and for serial communications, and with our new interrupt-
driven, multi-user disk operating system. All will be introduced by mid-
year. Not that we are alone in the 16-bit world — Microsoft BASIC is
available now for the 8086, with other languages in the works. Several
other firms have announced or are developing 8086 CPU cards, and
no doubt systems using the Z8000 or 68000 will appear by the end of
the year.

8/16 Fully Meets IEEE Standard

The 8/16 was designed to be in full compliance with the proposed
|EEE Standard for the S-100 Bus. This Standard defines extensions
which allow 16 data bits and 24 address bits while maintaining
compatibility with the original bus. The 8/16 fully implements these
extensions, and thus can be expected to interface smoothly with these
new 16-bit machines.

How it works. . .

The 8/16 chooses a data path width of 8 or 16 bits by sampling the
newly-defined bus line over which the “Sixteen Request” signal is
sent. All 16-bit processors will use this signal. If it is present, the 8/16
organizes itself as 8K by 16 bits. If itis absent, the 8/16 is 16K by 8 bits
wide, just like any other 8-bit memory. Thus data path width selection
is automatic.

Write or check reader service
card for information about our
other 8086 products
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16K RAM for both 8-bit
and 16-bit S-100 systems

For your 8-bit machine. . .

To use the 8/16 in your 8-bit machine, all you need to do is set the
address of the board on its DIP switches and plug it into your
computer. The 8/16 offers “extended addressing” as proposed by the
IEEE, which is an alternative to "bank select" in opening adress space
beyond 64K. With extended addressing, memory can appear as a
smooth, continuous block of up to 16 megabytes, any of which can be
accessed at any time. This contrasts with bank select in which blocks
of upto 64K are switched on and off by special software. If your system
does not provide the 8 extra address lines required for extended
addressing, this feature may be disabled and the extra lines ignored at
the flip of a switch. The 8/16 is fully static so there is no need for
concern over clocks or in applications using DMA. Our current one-
year reliability on similar boards is 98% so you can expect years of
trouble-free service from your 8/16.

. . .and then 16-bits

This is what the board was designed for. Itis guaranteed to run with
our 8086 CPU set when the clock is at 8 Mhz. As it was designed to the
IEEE Standard, there should be no trouble interfacing to any
manufacturer's CPU.

To order. . .

There are two ways to go. Check with your local dealer. If he does
not have the 8/16 in stock, he can order it and have it for you in a few
days. Or, you can order direct from the factory for $525. Bank cards,
CODs okay. There is a 10-day return privilege on factory orders. All
boards are guaranteed for one year — both parts and labor. Available
from stock.

Scattic Computer Products, Inc.

1114 Industry Drive, Seattle, WA. 98188
(206) 575-1830
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Figure 3: Description of coded message sent from the cordless controller to the command console via ultrasonic communication. The
necessary codes are shown in table 1.

the majority of my designs, it is both
processor and speed independent. It
works equally well in BASIC or
assembly language programs. Con-
nected to port 9 (as in my example
software), turning on a table lamp or
the hall lights in BASIC is a one-line
command, OUT 9,5 (from the code
list of table 1). Turning it off is simply
OUT 9,7.

The circuit will work on virtually
any computer, although the pin
designations in figure 4 refer speci-
fically to the Radio Shack TRS-80
Model 1. All connections are made
directly to the computer address and
data buses. In the TRS-80 this is done
through the expansion connector. In
a computer such as an Apple II, the
circuit could be built to plug directly
into the back-plane connector or to
be connected by a ribbon cable.

The electronics can be divided into
three subsystems: port latch and
address decoding, pseudo pulse-
width modulator, and message
serializer. Photo 7 illustrates the pro-
totype of figure 4.
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ICs 9 thru 13 make up the address
decoding and data latch. For a
TRS-80, I have arbitrarily chosen an
address of 127 decimal (in my soft-
ware examples, I use port 9). When

the address bus and OUT line (cor-
responding to I/O WRITE on some
systems) indicate execution of an out-
put command, the contents of the
data bus are stored in ICs 11 and 12.

CHANNEL NUMBER BINARY CODE DECIMAL OUTPUT TO
OR FUNCTION D8 D4 D2 D1 F INTERFACE CIRCUIT
1 0o 1 1 0 O 12
2 1 1 1 0 O 28
3 0 0 1 0 O 4
4 1 0 1 0 O 20
5 0O 0 0 1t O 2
6 i 0 0 1 O 18
7 o 1 0 1 0O 10
8 1 1 0 1 0 26
9 o 1 1 1 0 14
10 11 1 1 0 30
1 o 0 1 1 O 6
12 1 0 1t 1 0 22
13 0 0 0 0 O 0
14 1 0 0 0 O 16
15 o 1 0 0 O 8
16 1 1 0 0 O 24
ALL OFF 0 0 0 0 1 1
ALL LIGHTS ON o 0 o 1 1 3
ON o 0 1 0 1 5
OFF o 0 1 1 1 7
DIM o 1 0 0 1 9
BRIGHT o 1 0 1 1 1

Table 1: Cordless controller push-button codes and decimal equivalents.




For years many small business system buyvers
thought that in order to get “real” performance
and enough storage to be a “real” business system
thev would have to sacrifice the family jewels.

But with the introduction of the Smoke Signal
Chieftain series office computers a lot of people’s
minds have been changed.

Because we designed the highly reliable
Chieftain small business system with the most
innovative combination of performance and effi-
ciency around.

At vour fingertips there are 64,000 characters
of random access memory and vou can address
anywhere from 740.000 characters to 2 million
characters with Smoke Signals’s new double den-
sity controller. For larger concerns. there’s a 20M
byvte hard disk available.

At a time when other small computer manu-
facturers tell you “you’re on vour own”, Smoke
Signal offers an abundance of easy-to-use software
programs such as order entry. inventory control,

accounts receivable, invoice entry, payroll, word
processing and much, much more. There’s BASIC,
COBOL and FORTRAN — even a multi-user BOS
(Business Operating System) that allows for
numerous users simultaneously.

Chieftain systems
starting at under $200.00
per month display per-
formance on par with sys-
tems costing twice to
three times as much.

So call (213) 889-9340
for your nearest autho- ;
rized Smoke Signal dealer — he'll be glad to
demonstrate the Chieftain’s high reliability and

ease of operation. For dealers only, circle 22.

All other inquiries, circle 63.
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Photo 7: Prototype of the circuit shown in figure 4. The ultrasonic transducer is remote-
ly located, and ICs 9, 10, 11, 12, and 13 are contained on another board.

Bits O thru 4 will contain the function
code (from table 1) and bit 7 is used to
turn the transmitter output on and
off. For further information on ad-

dress decoding and output ports, 1
refer you to Ciarcia’s Circuit Cellar
from BYTE Books and the article en-
titled “Memory Mapped 1/0,” which

Make your own interface easily

for Apple II'

and Superkim?® with

Vector 4609 Universal Plugbord!

2eEYEESSNERERERRLANENN
REERZNEEEEENENAE AN

SERENRERERRREEN
BREEEEE EREMAIE

HIGH CAPACITY:

22 16-pin DIPs or 2 40-pin plus 18
sixteen-pin DIPs.

VERSATILE
.1 inch grid; .042 inch diameter holes.

® Extra /O connector—gold plated.

Extended length! Extra area!

No interferance.

Wrap wire or solder,

Quick solder mounting of any IC
sockets.

® Hot tinned 2 ounce copper power
& ground buses between IC leads
for easy connection.

Vlectae Stectionic Company

INCORPORATED
12460 Gladstone Avenue, Sylmar, California 91342
phone (213) 365-9661, TWX (910) 496-1539

I T. M. APPLE COMPUTER, Inc,
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Q) T. M. MICROPRODUCTS

Circle 23 on inquiry card.

first appeared in the November 1977
BYTE, page 10.

In figure 4, the 5-bit function code,
as well as its logical inversion, are
attached to a 16-to-1 multiplexer,
IC1. As the 4-bit counter IC7 in-
crements, each of the input lines of
the multiplexer is sequentially routed
to the output, pin 10. With address
position 0 permanently tied high and
the next ten addresses wired as
function-code inputs, the output of
IC1 will reflect the first eleven 8 ms
message segments.

ICs 3, 5, 6, and 8 act as a digital
modulator. If the output of IC1 pin 10
is a logic 1 (such as the start bit), a 4
ms burst of 40 kHz will be routed
through IC5 and appear at pin 6. A
logic O on pin 10 results in a 1.2 ms
burst. The timing of these events is
rather critical. The rate of clock one
(IC8d) should be as close to 125 Hz as
possible (8 ms period), and clock two
(IC8e and IC8f) should be similarly
set to 40 kHz. Use potentiometer R1

As of the writing of this article,
Mountain Hardware Inc (300
Harvey West Blvd, Santa Cruz CA
95060) has announced a plug-in
card for the Apple Il that, like the
control card described in this arti-
cle, transmits to the BSR X-10
Command Console. In addition,
the company offers control soft:
ware tailored to the Apple Il with
at least 32 K bytes of program-
mable memory. Cost of the unit is
$189 for the controller board alone
and $279 for the controller board,
the X-10 Command Console, and
three remote modules.

The following items are available
from:
The Micromint Inc
917 Midway
Woodmere NY 11598
Telephone: (516) 374-6793

1. Assembled and tested interface
board and plastic encase $79.50
2. Cable and connector for

TRS-80 $14.95
3. Cable and adapter board for
Apple Il $29.95
4. Cable and adapter board for
5-100 bus $34.95
5. 0.5 A powersupply $9.95

New York residents please add 7%
sales tax.



380415 LNd1NO Hré._.:o

378VYN3 L1Nd4L1NO

‘08-S L 2y} 40f 24v suonpuBisap uid ‘A S+
v yw 00¢ Alajpunxouddy sannbai pnoard ayJ “3eaf gz st aSuvi MF m— mwmﬂm m"w“ TEIA
aa123ffa ay [ “pasn aq jou pjnoys 4eanpsuvdi 2Ly £z v ‘Rauanb 1 g GISW. Lol | " edi |
-a4f 423ua3 ZHY OF 40§ 3125 68-¥ I S19Mpoid YSSYIN v Alpardhy L 14 0eSvL [%e] |
$1 42onpsupdy Indino ayJ “ZLY Op 40§ 33 st £y puv ‘swi Z'T 40§ L 14 c0svL 62l
195 S1. 7Y ‘St B 40f 135 S1 [ 433UUONUBI0] "PUPULOI DSV nn: m— MMWM mw"
9|8u1s v sv ajduais sv s1 saouplddy Yy Jo [043u07) "1043U03 230U 8 aL AL 7] 90|
ssajaum ay3 puv Jainduwiod ayy usamyaq aovlidjul uy p amdiy L vl LS. 6ol
L Vi vovL ¥l
L 14 80vL €0l
cl 144 0SLvL 2¢Ol
cl ve 0SivL 50
aND  AG+ adAL JaquinN | or Ty sne
8 .|\_|j ss3yaay
0881%L
otai |? _ wA_,_H _ <ig vv
I\’ 2082 | & L g ! H <& sv
1€ 691 ERE
YUYW | |
100 € 2 e 9v
2108 _(now [ ea® |
.v|Vo|¢|Vo|A v NI
[33 .Nn Tt 3 01 1 CEbL
A a N P3]] T _ _ ™
oee bObL t v .m_ 2 a “ [ NM.. T | H < v
v 821 HICEL
7yt 2H o g2t Jvwia3a | vosave |
€y L2t 10 dog L2
135 9N100930
r@nzzozo
sl 1
ve vi ﬁ _
st] vyl erj Tt 1x39 L3 i
v 8 90 swa't i >2u\ sup ' >m~“_\ v'e3 213 < 00
L& €2ve u.:q c2IvL uul 3 A ry 0
€] i cH 1X3g, 1xaylz 1X3g, 1x3yfeT i A <33 10
ot3
63 ww | 529! " » °2 et 0% R <& 20
83l S AS+ o °" atfs <82 €a
49 Ot $15T6L
_ 99 —¢ oo . Ty 2101 T
s3 viva
q | % % (s " ol ol
MWn " az| ° G e e Mq T <87 va
wonclagl —g—3 | A o ol .
60 4L ¢ o} € o7 atf <83 L0
Svl
it el s . sommwe
OV NOISNVAX3 08-S¥L
891

41

January 1980 ©® BYTE Publications Inc




Circle 24 on inquiry card.

HERE'S WHAT THE DOCTOR
PRESCRIBES FOR YOUR
AILING MICROCOMPUTER:
mulLISP from the Soft Warehouse

® Over BO primitively defined LISP
functions.

® Infinite precision integer arithmetic
expressed in any desired radix base
from 2 through 36.

@ Automatic dynamic memory manage-
ment performed by an efficient gar-
hage collectar,

® Flexible but structured program con-
trol constructs including an extended
COND and multiple exit LOOP.

@ Extremely fast execution speed
achieved by the use of shallow bind-
ing, address typing, and a closed
pointer LUniverse.

The Soft Warehouse can fill your pre-
seription with the muLISP-79rm Soft-
ware System. It is fully integrated into
the popular CP/MI™ Operating System
and available for a number of different
drives,

If Math Anxigty is your affliction,
we also  offer the muMATH-791m
Symbolic Math System. Read about it
in the August ‘79 jssue of BYTE.

Call or write us directly for mare in-

formation. 7
SCopyrght The Soft Waredouse

1979

=~ 11 HOUS

P.0. Box 11174, Honolulu, Hawaii 96828
Telephone (808) 734-5801
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MICROCOMPUTER WIRELESS
REAL -TIME REMOTE CONTROL
%,gﬁ'éw L) (APPLE, TRS-80 INTERFACE
A ETC. (FIGURE 4)
40 kHz
COMMAND TRANSDUCER
MODULE
— 1 70 20 FEET
¢ st
(NI
[
TYPICAL PLACEMENT OF 16
| RECEIVERS AROUND THE HOME
'
#1 am |CIRCUIT CELLAR
ACCESSORIES PLUG
CIRCUIT CELLAR| #2
TABLE LAMP
#3 ws |CIRCUIT CELLAR
STAIR CASE
CIRCUIT CELLAR| #4
HALL LIGHT
#5 | Lm |MASTER BEDROOM
1 TABLE LAMP
SPARE BEDROOM #6
LIGHT | LM
#7 AM | STEREO
GARAGE CAR| #8
HEATER
i) —{ws| stponcn LIGHT
DEHUMIDIFIER| AM #10
#11 MASTER BEDROOM
AM
Hell B2
OUTSIDE #12
LIGHT #1| S|
#13 OUTSIDE
ws
) LIGHT #2
ou*rsms‘ #14
LIGHT #3| WS
#15 st GARAGE
| LIGHT
KITCHEN LMI L AU
LM- LAMP MODULE

EXISTING 115 VAC
HOUSE WIRING

WS- WALL SWITCH
AM- APPLIANCE MODULE

Figure 5: A typical application of the wireless remote control. All of the modules are

connected over the house wiring.

to set the monostable multivibrator
(or one-shot) ICéa to a period of 4
ms. Use R2 to set the one-shot ICéb to
1.2 ms.

The output of IC5 should generate
the first eleven segments of the
message. 1C2, using the same tech-
nique as IC1, adds a 16 ms end-of-
message tone burst as segments 12
and 13. The message is repeated in 24
ms as the counter (IC7) loops to 0. It
will send the same data as long as the
contents of ICs 11 and 12 have not

changed and the output-enable line
has not been brought high.

All of the components (except pos-
sibly the 40 kHz transducers) are
readily available, Low-power Schott-
ky transistor-transistor logic (TTL)
devices should be used where speci-
fied to properly interface with the
TRS-80 or similar low-power bus
systems.

One further note for prospective
TRS-80 circuit builders. To use this

Text continued on page 48
Listing 1 on page 46



6809 PROCESSING POWER!

The Percom SBG/9 .

Only $199.95.

~
8 seliagg

Fully compatible with the SS-50 ptS="" 22

requiring no modificatton of the’mother
7O stbts- — the

board, memory or |

SBC/9" is also a complete, single-

board control co
ROM operatin

clock generator.

uter with its own
Bystems - BAM,
peripheral ports and a full-range baud

— 0O

Make the SBC/9  the heart of your computer and put to work
the most outstanding microprocessor available, the 6809.

the Mighty 6809

Featuring more addressing modes
than any other eight-bit processor,
position-independent coding, special
16-bit instructions, efficient argu-
ment-passing calls, autoincrement/
autodecrement and more, it's no won-
der the 6809 has been called the “pro-
grammers dream machine."

Moreover, with the 6809 you get a
microprocessor whose programs typ-
ically use only one-half to two-thirds as
much RAM space as required for 6800
systems, and run faster besides.

And to complement the extraordi-
nary 6809, the Percom design team
has developed PSYMON™, an extraor-
dinary 6809 operating system for the
SBC/9™
PSYMON" — Percom SYstem MONitor

Although PSYMON™includes a full
complement of operating system
commands and 15 externally callable

~ trademark of Percom Data Company, Inc.

PERGOM

DATA COMPANY, INC.
211 N KIRBY GAALAND. TEXAS 75042
(214) 272-3421

Percom ‘peripherals for personal computing’

utilities, what really sets PSYMON~
apart is its easy hardware adaptability
and command extensibility.

For hardware interfacing, you
merely use simple, specific device
driver routines that reference a table of
parameters called a Device Control
Block (DCB). Using this technique, in-
terfacing routines are independent of
the operating system.

The basic PSYMON™ command
repertoire may be readily enhanced or
modified. When PSYMON™ first re-
ceives system control, it initializes its
RAM area, configures its console and
then 'looks ahead' for an optional sec-
ond ROM which you install in a socket
provided on the SBC/9™ card. This
ROM contains your own routines that
may alter PSYMON™ pointers and
either subtly or radically modify the
PSYMON™ command set. If a second
ROM is not installed, control returns
immediately to PSYMON™

Provision for multi-address, 8-bit bidirec-
tional parallel 1/0 data lines for interfac-
ing to devices such as an encoded
keyboard.

A serial interface Reader Control output
for a cassette, tape punch/reader or simi-
lar device.

An intelligent data bus: multi-level data
bus decoding that allows multiprocess-
ing and bus multiplexing of other bus
masters.

Extended address line capability — ac-
commodating up to 16 megabytes of
memory — that does not disable the on-
board baud rate clock or require addi-
tional hardware'in 1/0 slots.

On-board devices which are fully de-
coded so that off-card devices may use
adjoining memory space.

Fully buffered address, control and data
lines.

The SBC/9™, complete with PSYMON™in
ROM, 1K of RAM and a comprehensive

sers_ manual” costs just $199.95

To place an order or request additional literature
call toll-free 1-800-527-1592. For technical infor-
mation call (214} 272-3421. Orders may be paid by |

check, money order, COD or charged to a VISA or
Master Charge account. Texas residents must add

500 sales tax.

PRICES ANO SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Circle 25 on inquiry card.



Welcome to Percom’s Wide Worlid

$S-50 Bus LFD-400* and LFD-800™ Systems

Each LFD mini-disk storage system
includes:

® drives with integral power
supplies in an enamel-finished
enclosure

® a controller/interface with ROM
operating system plus extra ROM
capacity

® an interconnecting cable

® a comprehensive 80-page users
manuai

Circle 26 on inquiry card.

Low-Cost Mini-Disk Storage in the Size You Want.

Percom LFD mini-disk drive
systems are supplied complete
and ready to plug in the moment
they arrive. You don't even have
to buy extra memory. Moreover,
software support ranges from
assembly language program
development aids to high-speed
disk operating systems and
business application programs.

Mini-disk storage system prices:

and the LFD-800"™ and -BOOEX™ systems
configurations. The -400, -400EX drives

drives store 200K bytes of formatted data

The LFD-400® and -400EX®™ systems
are available in 1-, 2- and 3-drive

store 102K bytes of formatted data on
40-track disks, and data may be stored on
either surface of a disk. The -B0O, -B00EX

on 77-track disks.

The LFD-1000* systems (not pictured)
have dual-drive units which store 800K
bytes on-line. The LFD-1000%® controlier
accommodates two drive systems so that
a user may have as much as 1.6M bytes
on-line.

1-DRIVE 2-DRIVE 3-DRIVE

MODEL SYSTEM SYSTEM SYSTEM
For the SS-50 Bus:

LFD-400%® $ 599.95 $ 999.95 $1399.95

LFD-800"™ 895.95 1549.95 2195.95
For the EXORciser* Bus:

LFD-400EX™ $ 649.95 $1049.95 $1449.95

LFD-800EX™ 945.95 1599.95 2245.95
LFD-1000%® (dual) $2495.00 (quad) $4950.00 =

<

EXORciser+ Bus LFD-400EX™ -800EX™ Systems

o

e
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-—
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-
>
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Circle 241 on inquiry card.

Upgrade to 6809 Computing Power. Only $69.95

Although designed with the SWTP 6800 owner in
mind, this upgrade adapter may also be used with
most other 6800 and 6802 MPUs. The adapter is
supplied assembled and tested, and includes the
6809 IC, a crystal, other essentiai components and
user instructions. Restore your original system by
merely unplugging the adapler and a wire-jumpered

DIP header, and re-inserting the original
components. Alsg available for your upgraded
system is PSYMON™ (Percom SYstem MONitor),
the operating system for the Percom 6809
single-board computer. PSYMON®™ on 2716 ROM
costs only $69.95. On diskette (source and object
files), only $29.95.

Data Terminal & Two-Cassette
Interface — the CIS-30+

TERMINAL

RATE
300

u-ooo Q

1200 LOCAL

PERCCM

UNE

Circle 242 on inquiry card.

o |nterface 1o data terminal and two cassetle recorders
with a unit only 1/10 the size of SWTP's AC-30.
® Select 30, 60 or 120 bytes per second casselle
interfacing: 300, 600 or 1200 baud data terminal
interfacing.
o Optional mod kits make CIS-30+ work with any
mrcrocompuler (For MITS 680b, ask for Tech Memo
T™M-CIS-30+-00.)
e KC Slandard/Br Phase-M (double frequency) casselie
data encoding. Dependable self-clocking operation.
o Ordinary functions may be accomplished with 6800
Mikbug* monitor

Prices: Kit, $79.95; Assembied, $99.95. Prices include
a comprehensive instruction manual. Aiso available: Test
Cassette, Remote Control Kit (for program control of
recorders) IC Socket Kit, MITS 680b mod documentation
and Universal Adapler Kit (converts CIS-30+ for use with
any compuler).




of 6800 Microcomputing.

6800/6809 SOFTWARE
System Software
6800 Symbolic Assembler — Specify assembly options
al time of assembly with this symbolic assembler. Source
listingondiskelte ... . .................... $29
Super BASIC —a 12K extended random access disk BASIC
for the 6800 and 6809. Supports 44 commands and 31 func-
tions. Interprets programs written in both SWTP 8K BASIC
(versions 2.0, 2.2 & 2.3) and Super BASIC. Features: 9-digit
BCD arithmetic, Print Using and Linput commands, and much
MOEs PR w . %t ks mn b e g k389 Arg 3459 89 M $49.95
TOUCHUP™ — Modifies TSC's Text Editor and Text Pro-
cessor for Percom mini-disk drive operation. Supplied on
diskefte complete with source listing .. ... .. .. . 81795
Operating Systems
INDEX™ — This easy-to-use disk-operating and file man-
agement system for 6800 microcomputers is fast. V0 devices
are serviced by interrupt request. INDEX™ accesses peripherals
the same as disk files — new devices may be added without
changing the operating system. Other features: unlimited
number of DOS commands may be added - over 60 system
entry points - display only those files at or above user-specified
file activity level - versions available for SWTP MF-68, Smoke’s
BFD-68 and Motorola's EXORciser*. Price . ... .. .. $99.95
MINIDOS-PLUSX®™ — An extension of the original
MINIDOS™ for LFD-400% mini-disk systems, MINIDOS-
PLUSX® manipulates files by six-character names. Supports
up to 31 files. Resident commands include Initialize, Save,
Allocate, Load, Files (directory list), Rename and Delete.
Supphed on 2708 ROM with a minidiskette that includes
transient utilities such as Copy, Backup, Create, Pack and Print
Directory. Price . . ... 83495
PSYMON®™ — Percom SYslem MONitor for the Percom
single-board/ SS-50-bus-compatible 6809 computer accom-
modates user's application programs with any mix of peripher-
als without modifying programs. PSYMON® aiso fealures
character echoing lo devices other than the communicating
device, sophisticated register and memory dump routines and
more. Price (on 2716 ROM) . . . . $69.95.
WINDEX™ — Described in delail elsewhere on this page.

Business Programs

General Ledger — For 6800/6809 computers using Per-
com LFD mini-disk storage systems. Requires little or no
knowledge of bookkeeping because the operator is prompted
with non-technical questions during data entry. General Ledger
updates account balances immediately — in real time, and will
print financial statements immediately after journal entries. User
selects and assigns own account numbers; failors financial
statements to firm's particular needs. Provides audit Irail. Runs
under Percom Super BASIC. Requires 24K bytes of RAM.
Supplied on minidiskelte with a comprehensive users manual.
RGPt e I f o Ao b i o $199.95.

FINDER® — This general purpose data base manager is
written in Percom Super BASIC. Works wth 6800/ 6809 com-
puters using Percom LFD-400™ mini-disk drive Storage sys-
tems. FINDER™ allows user to define and access records using
his own terminology — customize file structures to specific
needs. Basic commands are New, Change, Delete, Find and
Pack. Add up to three user-defined commands. FINDER plus
Super BASIC require 24K bytes of RAM. Supplied on minidisk-
elte with a users manual. Price .............. .. $99.95
Marlrng List Processor — Powerful search, sort, create
and update capability plus ability to store 700 addresses per
minidiskelte make this list processor efficient and easy to use.
Runs under Percom Super BASIC. Requires 24K bytes of RAM.
Supplied on minidisketie with a users manual. Price  $99.95.

From the Software Works

Development and debugging programs for 6800 uCs on disk-
ette:

Disassembler/Source Generator .. ............. $30.95

Retoc'tng Disas'mblr/ Segmented Text Gen .. . ... .$40.95
Disassembler/Trace . . ..................... $25.95
Support Relocator Program .. ... ........ ... ... $25.95
Relocating Assembler/Linking Loader . .......... $55.95
SmithBUG** (2716 EPROM) ... .. .......... .. $70.00

Y2-Price Special on Hemenway Software!

CP/68% disk operating system . .............. $ 4997
STRUBAL+% compiler .. ................... $124.97
EDIT68 text editor ... ......... e $ 19.97
MACRO-Relocating Assembler .. ............. $ 3997
Linkage Editor (LNKEDT68) .......... ....... $ 2497
Cross Reference utility . ............ .......% 1497

Circle 245 on inquiry card.

“trademark of Percom Data Company. Inc.

* trademark of Motorola Corporation

iTrademark of Hemenway Associates Company
**SmithBUG is a rademark of the Software Works Company

« §5-50 bus card accommodates 34- and |

And ‘looking into’ is just what
you do with the Electric
Window™ as you peer right
into memory space where
characters are being input
and manipulated. Display

is memory-resident,
programmable and generates
up to 24 80-character lines.
Other features include:

« standard character
generator plus provision for
optional special character
generator

« dual intensity, high-lighting
alphanumeric display

« scrolling by a programmable
register ¢« programmable
display positioning

» programmable interlaced or
non-interlaced scan

« descenders on lower case
letters « users manual with

The Electric Window.™ :
Worth Looking Into. $249.9%*

WINDEX® is a fast video display driver program for
the Electric Window™. WINDEX™ also features:
program and keyboard control of character
generators - displayable control characters — under
program control « automatic scrolling + a driver
routine for the parallel input keyboard feature of the
Perconr 6809 Single-Board Computer, the SBC/9™®
+ auto-linking to PSYMON®, the ROM operating
oy . system for the SBC/3™ - Prices: ROM version:
application instructions and $39.95; LFD-400" compatible diskette (Source and
listing of WINDEX™ driver. object fites): $29.95. Circle 243 on inquiry card.

Now Available! the SBC/9 MPU/Control Computer

(Single-Board-Computer/6809) — stands alone as a contro! computer, but also
compatible with the SS-50 bus for use as an MPU card. Includes PSYMON®™ (Percom
SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM. Also includes 1K
of RAM. Features: Super Port — provision for multi-address, 8-bit bidirectional data
lines - an intelligent data bus for multi-level data bus decoding - an on-board 110-baud
to 19.2 kbaud clock generator » extended address capability — to 16 megabytes —
without disabling baud clock or adding hardware. And much more. Supplied with
PSYMON®™ and comprehensive users manual. Price .. ........ . .......... $199.95.
See full page ad elsewhere in this magazine for all of the SBC/9™ features. Circle #244.

Full Feature Prototyping PC Boards

By B

All of the features needed for rapid,
straightforward circuil prototyping. Use
14-, 16-, 24- and 40-pin DIP sockets {

50-pin ribbon connectors on top edge,
10-pin Molex connector on side edge+ I/0
card accommodates 34-pin ribbon
connector and 12-pin Molex on top edge

1/0 Bus Card: $14.95

I

[+ /0 card is 1-Y inches higher than
SWTP /0 card - interdigitated power

l conductors « contacts for power regulators
and distributed capacitance bypassing
- use wire wrap, wiring pencil or solder
wiring - tin-lead plating over 2-0z copper
conductors wets quickly, solders easily
« FR4-G10 epoxy-glass substrate.

$S-50 Bus Card: $24.95

Circle 246 on inquiry card.

To place an order or request additional literature call toll-
free 1-800-527-1592. For technical information call (214)
272-3421. Orders may be paid by check, money order, COD or
charged to a VISA or Master Charge account. Texas residents
must add 5% sales tax.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

PERCOM

PERCOM DATA COMPANY, INC.
211 N. KIRBY GARLAND. TEXAS 75042
(214)272-3421




Listing 1: Demonstration program for the Sears Home Control System.

LT

LOKER THTS FROGR&M ALLOWS DTRECTY LOHFUTER CONTRNL OVER THE SEARS HOME
F2OKREM

G4 Wi COPYVETGHT 1979 STEVEN A. CTARCILA

Géh

UF TABLE OF
Y B2
DATE 12928y 492002918v10924914»30
LATA &y2290916¢8»24

CHANNEL Z0UTFUT CODES

FRINT IO YOU WANT TO CLEAR ALL QUTFUTS TO START*SINFUT A%

IF A$="YES" THEN F=1 1G035U8 20501F0R Z=1 TO 14!8(Z)=0 INEXT Z
FRINT * " CONTROLLER OUTFUTS BY ENTERING CHANNEL NO. AND
FRINT*ENTER CHANNEL NO. 0 TO EXTT) "3 IINFUT C

TF C=0 THEN GOSHR 200 (GOTO 300
FRETNT CHANNEL ":C3" I8
FRINT"ONyOFF yNEXTyOR REVIEW
TF Ad="0N"

FTLINFUT A%
THEN S(CH=-1iX=CIG50SUR 2000F =51GOSUR 9050 (GOTO 315:REM

TE A$="OFF" THEN §(C)=0!X=C!GOSUE 9000! F=73GOSUR 90%50
TF A$="NEXT* THEN C=C+1:G0TD 320
GOSUR 200 :GOTO 315

994 REM

8998 REM

9000 REM KSR HOME CONTROL DRTVER

9010 RKEM CO(X) IS CHANNEL CODE

015 NUT 950(X) SREM SET CHANMEL

20 GOSUE 9085

RETURN

POBG RFM FUNCTION DRTVER

FO6O REM F FUNCTION CODE

POA&L QUT 9 F

2070 GOSUR S08Y

Q07 UNT 2128 (REM RIT 7 SHUTS OFF TRAMSINCER OUTFUT
P080 NETURN

2082 REM

084 Ri-i1

FO8L FOR N0 TO 9200 INEXT Q@ (RETURN $KREM DELAY TIMER
REATY

RUN

CHOOSE ONE OF THE FOLLOWING ¢

Lo AUTOMATIC CONTROL SYSTEM ON

2, MANUAL CONTROL 7/ CURRENT STATUS

X, PRINT THE CURRENT TIME

4, REVIEW DEFAULT SETTINGS ANI A0D TO CONTROL LIST
YOUR CHOICE % 4

DO YOU WANT TO REVIEW THE DEFAULT SETTINGS (Y/N) 7 Y
1 .AT 2 HOURS O MINUTES TURN CHANNEL 10 ON

2 WAT 17 HOURS O MINUTES TURN CHANNEL 10 OFF
3 .AT 18 HOURS 30 MINUTES TURN CHANNEL & ON
4 AT 19 HOURS 25 MINUTES TURN CHANNEL &6 OFF
S AT 19 HOURS 40 MINUTES TURN CHANNEL. &6 ON
6 AT 20 HOURS 20 MINUTES TURN CHANNEL & OFF
7 AT 20 HOURS 35 MINUTES TURN CHANNEL & ON
8 .AT 21 HOURS S0 MINUTES TURN CHANNEL. & (OFF
9 +AT 22 HOURS O MINUTES TURN CHANNEL & ON
10 AT 23 HOURS S50 MINUTES TURN CHANNEL 6 OFF
11 .AT 1 HOURS SO0 MINUTES TURN CHANNEL & ON
12 ,AT 2 HOURS 45 MINUTES TURN CHANNEL 6 OFF
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“$UIF S(C)=1 THEN PRINT®ON® ELSE FRINT'OFF"®

CONTROL. SYSTEM

FOR X=1 TO 16
READ C(X) (REM C(X) IS CHANNEL NUMBER
NEXT X
5 GOSUR 200 (GOTO 300
REM
REM
FRINT "CURRENT STATUS IS :°*
3 FOR X=1 TO 14
FRINT *"CHANNEL "3$X3* IS "¢ IF S(X)=1 THEN FRINT"ON® ELSE FRINT'QFF"
NEXT X
RETURN

tREM CLEAR BSR OQUTFUTS
FUNCTION®

TURN CHANNEL C ON

$GOTO 31GIREM TURN CHANNEL C OFF

Listing 1 continued on page 48




WHY CUT? WHY STRIP?WHY SLIT?
WHY NOT..

JUST

2
. WIRE
N WRAPPING
TOOL
Y. e AWG 30 Wire
) @.025” Square Posts
@ Daisy Chain or Point To Point

tradmonal ere-Wrappmg

® No Stripping or Slitting Required
. JUST WRAP ..
@ Built In Cut Off
e Easy Loading of Wire
2 ® Available Wire Colors:
. Blue, White, Red & Yellow

U.S.A ,FOREIGN
PATENTS PENDING

JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE
COLOR PART NO. U.S. LIST PRICE
BLUE JW-1-B $14.95
WHITE JW1wW 14.95
YELLOW JW1Y 14.95
RED JW1R 1495
REPLACEMENT ROLL OF WIRE 50 FT.
BLUE RJWB $ 298
WHITE R: Jw w 2.98
YELLOW RIW'Y 2.98
RED RJWR 2.98
JUST WRAP-UNWRAPPING TOOL
| JUW-1 $ 3.49

OK MACHINE & TOOL CORPORATION 3455 CONNER ST,

BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091

*MINIMUM BILLING §$ 25.00/ADD SHIPPING CHARGE $ 2.00/ NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX.

Circie 27 on inquiry card.
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Listing 1 continued:

13 AT 16 HOURS O MINUTES TURN CHANNEL 1 ON
14 .AT 22 HOURS O MINUTES TURN CHANNEL 1 OFF
15 .aAaT 23 HOURS O MINUTES TURN CHANNEL 4 ON
16 AT O HOURS 30 MINUTES TURN CHANNEL 4 OFF
17 AT 19 HOURS 30 MINUTES TURN CHANNEL S ON
18 (AT 21 HOURS 20 MINUTES TURN CHANNEL. 5 OFF
19 AT 22 HOURS O MINUTES TURN CHANNEL S5 ON
20 AT 1 HOURS O MINUTES TURN CHANNEL S OFF

leeeee CHANGE LIST
Z2eeeeeAD TO LIST
O¢eose EXIT TO MENU

? &
ENTER TIME »yCHANNELy AND FUNCTION
ENTRY NO. 2 7 2330,3,0N

ENTRY NO. 22 7 0,00
1eeeesCHANGE LIST
200000 ADD TO LIST
Oeeeeo o EXIT TO MENU

CHOOSE ONE OF THE FOLLOWING ¢

1. AUTOMATIC CONTROL SYSTEM ON
2. MANUAL CONTROL / CURRENT STATUS
3. FRINT THE CURRENT TIME
4. REVIEW DEFAULT SETTINGS AND ADD TO CONTROL LIST
YOUR CHOICE 7 1
AUTOMATIC CONTROL INITIATED
23 HOURS 43 MINUTES

Listing 2: Program to compare the time from a real-time clock against a list of opera-
tions to be performed at specific times. A sample run of the program demonstrates how
the entries may be varied.

REMT STATUS IS8 @

CHANNEL. 1 IS5 OFF
CHANN 2 I8 OFF
CHANNEL 3 15 OFF
CHANNEL. 4 I8  OFF
S TR OFF
6 1§ UFF
7 15 OFF
R I8 OFF
¢ IS 0OFF
1615 QFIF
1118 OFF
12 IS OFF
13 I8 OFF
14 IS OFF
CHANNEL. 1% I8  OFF
CHANNEL. 146 IS OFF
[0 YOU WANT TO CLEAR ALL OQUTFUYS TO START
v YES
SET CONTROLLER OUTFUTS RY ENTERING CHANNEL NO. AND FUNCTION

ENTER CHANMNEL NO.
CHARNEL, 2 T8 OFF
ONs OFF s NEXTyOR REVIEW 3§
7 ON

ENTER CHANMEL NO.
CHANNEL & I8 OFF
ONyOFF s MEXT »yOR REVIEW §
7O

EMTER CHANNEL NO.
CHAMMEL. 2 18  ON
DN OFF s NEXT » OF
?OMEXT

) T EXITY 7 2

(O TO EXITY 7 5

(0 TO EXIT) 7 2

REVIEW 3

OFF
REVIEW 3

. 3 I8
y MEXT y DR
? REVIEW

CURKENT STATUS
CHANNEL. 1 IS

I8 ¢

OFF Listing 2 continued on page 50
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Text continued from page 42:

interface properly, you must have
Level 2 BASIC to address output
ports. Also, in most Level 2 systems,
+5 V on the expansion connector has
been disconnected at the factory. It
will be necessary, therefore, to pro-
vide a separate 5 V 300 mA power
supply for the interface electronics.

Using the Interface

A typical application is demon-
strated in figure 5. The receivers can
be placed around the home to control
a variety of appliances and lights.
With the addition of the real-time
clock outlined in a previous Circuit
Cellar article (“Anyone Know the
Real Time?” August 1979 BYTE, page
50) you can add timed activation of
these control functions as well.

Listing 1 shows a simple BASIC
program that demonstrates the inter-
face capabilities. The command con-
sole is plugged in and positioned
within 20 feet on a direct unob-
structed line with the interface output
transducer. The program starts by
asking if you want to clear all outputs
and start fresh. Since the BSR X-10 is
an open-loop control system, and
you have no way of knowing which
receivers are activated, this is a pru-
dent choice.

To turn on channel 6, simply
answer the appropriate questions
with “6” and “ON". The status of all
channels can be reviewed at any time.

The program responds by calling a
control output routine. Turning
channel 6 on requires two outputs to
the command console. One sets chan-
nel 6 (as if pressing the 6 button), and
the other sets the “on” function (as if
pressing the ON button). To allow
enough time for the command con-
sole to respond, delay loops are
inserted. The result is a 2-second
signal to set device code 6 and a
2-second message that tells it to turn
on. The process can be reversed with
a 6 and an OFF program command.
All sixteen channels can be just as
easily cycled.

Listing 2 is the logical extension of
this basic concept. Using a real-time
clock, you can create a list of pre-
cisely timed events. It can be used to
control house lighting during vaca-
tions or to turn the coffee maker on at
6:30 AM. The program incorporates
a default list of data statements. Each
statement is formatted as time, chan-

Text continued on page 54




MicroPro International Corporation
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WORD=JTRR

THE BEST GETS BETTER! Yes, in just a few months, thousands of users now know that
WORD-STAR™ is the word processing product that truly transforms the performance of Z-80,
8085, and 8080 microcomputers into a class with systems costing far more. Look at these
recent enhancements: Print spooling; directory; foreign language adaptability; microspace

justification; mailing list merge; CP/IM*1.4,2.0 & MPM compatible, and more. Examine our
features and order yours now!
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MicroPro Price List:

Software/Manual Software/Manual

Word-Star™™- $495/40
Word-MasterTM: $150/25
Tex-Writer T:M. $ 75/15

Super-Sort | TM $250/25
Super-Sort  1ITM $200/25
Super-Sort [l TM $150/25

For more information and the name of your nearest dealer, contact MicroPro International Corporation.
Dealer/Distributor/O.E.M. Inquires Invited

MICROPRO INTERNATIONAL CORPORATION
1299 4th Street, San Rafael, California 94901
Telephone (415) 457-8990 Telex 340388

*Runs under Digital Research CPIM or its derivatives, in 48K RAM Note: Micro Pro olfers a reward for reporting and successful prosecution of unauthorized copying.



Listing 2 continued:

CHANNEL. 2 IS ON
CHANNEL 3 IS OFF
CHANNEL. 4 18 OFF
CHANNEL. 5 18 ON
CHANNEL. &6 IS OFF
CHANNEL 7 IS OFF
CHANNEL. 8 IS O0OFF
CHAONNEL. 9 1S OFF
CHANNEL. 10 IS OFF
CHANNEL. 11 IS OFF
CHANNEL 12 I8 OFF
CHANNEL. 13 18 OFF
CHANNEL. 14 IS OFF
CHANNEL. 15 IS OFF
CHANNEL. 16 IS OFF
ENTER CHANNEL NO. (0 TO EXIT) 7

LIST

100 REM

110 REM THIS FROGRAM PROVIDES REAL TIME CONTROL OF AC AFFPLIANCES
120 REM BY CONNECTING THE SEARS HOME CONTROL SYSTEM AND A REAL TIME CLOCK
130 REM TOGETHER.

140 REM

150 REM COFYRIGHT 1979 STEVEN CIARCIA

160 REM

170 REM

180 GOSUB 350 (REM LOAL DIATA TARLES

190 REM FROGRAM OFTIONS ARE MADE THROUGH MENU SELECTIONS

200 FRINT (FPRINT: PRINT °*CHOOSE ONE OF THE FOLLOWING :°*

210 FRINT

220 FRINT®"1, AUTOMATIC CONTROL SYSTEM ON*

230 PRINT®*2, MANUAL CONTROL / CURRENT STATUS

240 FRINT"3. FRINT THE CURRENT TIME"

250 PRINT"4. REVIEW DEFAULT SETTINGS AND ADD TO CONTROL LIST®
260 FRINT

270 FRINT" YOUR CHOICE *§# (INFUT Z1

280 IF Z1=1 THEN FRINT®AUTOMATIC CONTROL INITIATEDR®* : GOTO 1190
290 IF Z1=2 THEN GOSUER 740 :G0OTO 810 '

300 IF Z1=3 THEN GOSUE 1470 (FRINT (FRINT®THE PRESENT TIME IS "7 (GOSUE 1130 :GOTO 200
310 IF Z1=4 THEN GOTO 940

320 GOT0 209

330 REM

340 REM

350 REM SET UF TARLE OF CHANNELL/OUTFUT CORES

3460 NIM C(20),S5(30)

370 DATA 12,28+4520+2+18910+26914930

380 NATA 6+22+09146+8924

390 FOR X=1 TO 16

400 READ C(X) !(REM C(X) IS CHANNEL NUMEBER

410 NEXT X

420 REM WHEN FROGRAM IS INITIATED THE FOLILOWING DATA TAEBLE CONSTITUTES THE DEFAULT CONTROL SETFOINTS
430 REM SETFOINTS ARE STORED AS DATA STATEMENTS IN THE FORM OF TIMEsCHANNEL»AND FUNCTION
440 REM W=TOTAL NUMEER OF DATA STATEMENTS

A50 REM

4460 T'IM WSO yACSO) s B(H0) yAS(50) yL(50)

470 W=20 IREM W=TOTAL NUMBER OF DEFAULTS

480 DATA 0200210y "ON" (REM DEHUMIDIFIER

4920 DATA 1700910y "0FF*

500 DATA 1830+62"0N" KREM SFARE REDROOM LIGHTS

G510 DATA 192849 "OFF "

520 DNTA 1240946y "ON"

HATA 202069 "OFF"

DATH 203596y "ON®

VATH 215096 "OFF°

LATA 220096 *ON"

NATA 23506y “OFF "

HATA 015096 "ON"

AATA 024594y "OFF "

NATA 160051 "0ON" IREM CIRCUIT CELLAR ACCESS. FLUG

0ATA 22001y "OFF"

DATA 230094y *0ON" (REM CELLAR HALL

DATA Q030 4y *OFF"

DATA 1930259 *ON" !REM MASTER BEDROOM

naTA 2132095y "OFF"

NATA 22005, “ON"

IATA 0100:5y "OFF "

FOR L=1 TO W IREAD ALY »B(L) yA%(L) SKREM SET TIMEyCHANNEL yFUNCTION

Listing 2 continued on page 52
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For years we have been our own biggest customer. Features:
Until now you couldn’t buy an Olivetti printer unless O High Speed
you bought a complete Olivetti calculator. Now, for the O Low Cost—The Best Really Can Cost Less!
first time, our complete line of OEM printers is available O Fewer Moving Parts
for immediate shipment in any quantity. For use in cal- O Proven High Reliability and Long Life
culators, electronic scales, cash registers, mini com- 0 Over 3 Million In Use by Olivetti Alone
puters, CRT hard copy output, data loggers, medical 0O Lightweight and Compact — Extremely Versatile
and scientific instruments, or any application where a O Available With 6V or 18V Motor
paper tape printout is desired. Olivetti has a quality O Low Power Usage
OEM printer for you. O Graphic Capabilities (PU1828 and PU1840)
O All Printers are Available With or Without Interface Boards

For Further Information Please Contact:

Olivetti Corporation

20370 Town Center Lane
Cupertino, California 95014
Telephone: 408/996/3867

e PU1100—
20 Column Impact, 120 L.PM.

PU1800—
20 Column Thermal, 120 L.PM.

PU1828—
28 Column Thermal,
240 LPM,,
Dot Matrix, Plotter \ Coming Soon: = o
g 80 Column Thermal, 240 LPM. ol Ive ttl
Dot Matrix, Plotter

Circle 28 on inquiry card.




Listing 2 continued:
490
700
710
720 REM

230 RE197 REM

7490 FRINT *CURRENT STATUS I8 *

700 FOR X=1 T0O 14

760 PRINT *CHANNEL *3Xs" I8 *5; (IF §(X)=1 THEN FRINT®*ON" ELSE FRINT"OFF*
770 T 3
780
790
a00
810 FRINT IO YOU WANT TO CLEAR AlLL OUTFUTS TO START*IINFUT A%

B20 IF A$="YES" THEN F=1 (GOSUR 1380!FOR Z=1 TO 16:8(Z)=0 INEXT Z (REM CLEAR BSR OUTFUTS
30 FRINT “SET CONTROLLER OUTFUTS RBRY ENTERING CHANNEL NO. AND FUNCTION®

BA40 FRINTCENTER CHANNEL NO. (0 TO EXIT) "#INFUT C

B30 IR C=0 THEN GOTO 200

860 FRINTUCHANNEL “3Cs" 15 31 1F S(C)=1 THEN PRINT"ON® ELSE FRINT"OFF"

A7 PRINT"ONyOFFyNEXTy(OR REVIEW §"SINFUT A%

SO0 IF ag="0N* THEN $(Cr=13X=CIG08UR 1330:F=5:G08Ur 1380 (G0OTO 840!REM TURN CHANNEL C ON
Y0 TF a%="0FF* THEN S(C)=0X=CIG08UK 1330 F=7!GOSUKR 1380 16GOTO 840!REM TURN CHANNEL C OFF
FOO 1F A$="NEXT* THEN C=C+1:G60T0 860

PO GOSUR 740 1GOTO 840

P20

930

Pa) FRI FRINTYOC YOU WANT TO REVIEW THE BEFAULT SETTINGS (Y/N) *3 (INFUT K4
QUG LF @Y O THEN GOTD 1000

DEO =1 10 W

270 1L NT (ALY /100D

P80 PRINT Li","+"AT *5L15" HOURS *5ACL)~1.1%1005" MINUTES “F*TURN CHANNEL “5EL)5" "5A% ()
P90 NEXY L

1000 FRINTIFRINT® Losses s CHANGE ILIST* FRINT® 2e00e e AN TO LIST"
1010 FRINT® Oossae oEXIT TO MENU" JINFUT Z2

1020 TF Z2=0 THEN GOTO 200

1030 IF 22«1 THEN PRINT*RECORY ENTRY TO BE CHANGED"; ELSE 1080
1040 INFUT 23
1O%O FIRINTY FRESENTLY  "3$AC23) s R(Z3) yA$(Z3)

1040 INFUT *TIME »CHANNEi.yAND OM OR OFF *5ACZ3)yB(Z3)yA$(Z3) !IF A(Z3)=0 THEN 1000
1076 FRINT “CHANGE ANOTHER Y/N "7 $INFUT Z4 :IF Z$="Y" THEN GOTO 1030 ELSE 1000
1080 VF Z2<>2 THEN GOTO 1000

1090 REM START ADNITIONS AT END OF DIZFAULT LIST

1100 PRINT® ENTER TIME sCHANNEL, AND FUNCTION®

1110 =W+l SPRINTYENTRY NOL*F Wy SINFUT AW sB(W) yAS (W) 2IF A(WI=0 THEN W=W-1 :G60TO 1000
1120 GOTO 1110

1130 REM 4 DIGIT FORMAT ROUTINE

1140 T2xH1X104+HO $T3=M1%10+M0

L1SG PFRINT T2 "HOURS *3 T35 "MINUTES® (RETURN

11560 REM

1170 REM

1180 3

1190 REHM CONTROL QUTPUT SURROUTINE-—--SETFOINT MONITOR
1200 0

1210 GNSUR 1470  (REM GET TIME

i O LF T1<ETS THEN GOSUR 1130 $TS5=T1 $(REM FRINT TIME
FUR L=1 T0O W

1 IF Ti=ACL) THEN X=R(L) !GOSUR 1330 !GOSUER 1280
1250 NEXT L

12460 IF INF(O)<x0 THEN GOTO 200 (REM CHECK KEYROARD FOR INTERRUFT INFUT
1270 6GOTO 1210

1280 IF A$(L»="0ON" THEN F=5!8(R(L))=1 (GOSUE 1400
1290 IF A%${L)="0FF" THEN F=7 (S(HR(L))=0 !GOSUE 1400
1300 RETURNM

1310 REM

1320 REM

1330 REM BSR HOME CONTROL DRIVER

1340 REM C(X) IS CHANNEL. CODE

1350 OUT 9,C(X) (REM SET CHANNEL

13460 GOSUER 1460

1370 RETURN

1380 REM FUNCTION DRIVER

1390 REM F=FUNCTION CODE

1400 OUT 94F

1410 GOSUR 1460

1420 OUT 9,128 (REM BIT 7 SHUTS OFF TRANSDUCER OUTFUT
1430 RETURN

1440 REM

1450 REM

1460 FOR Q=0 TO 9200 INEXT Q (RETURN (REM DELAY TIMER

Listing 2 continued on page 54
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A FULL NETWORK DATA MANAGEMENT SYSTEM FOR MICRO COMPUTERS

the Ultimate Software Tool:

Q@

AVAILABLE FROM

Micro Data Hase Systems, inc.

MDBS IS A VERSATILE
DATA BASE MANAGEMENT SYSTEM

® PROVIDES FLEXIBILITY OF A FULL NETWORK DATA
BASE SYSTEM

® EFFECTIVE REPRESENTATION OF COMPLEX DATA
STRUCTURES

® RECORDS CAN BE ORDERED ON VARIOUS SORT KEYS

® COMMANDS TO ADD, DELETE, UPDATE, SEARCH AND
TRAVERSE THE DATA BASE

® SORTED, FIFO, LIFO, NEXT AND PRIOR SET ORDER-
ING PROVIDED

® PROVIDES DATA PROTECTION

® STRAIGHTFORWARD USE OF ISAM-LIKE STRUCTURES

® COMPARABLE TO DATA BASE SYSTEMS PREVIOUSLY
AVAILABLE ONLY ON LARGER COMPUTERS

MDBS IS CODASYL
ORIENTED WITH EXTENSIONS

® EXPLICIT REPRESENTATION OF MANY-TO-MANY SETS

® RECORD TYPES MAY OWN OTHER OCCURRENCES OF
THE SAME RECORD TYPE

® DIFFERENT RECORD TYPES CAN PARTICIPATE IN A
SINGLE SET

® MULTIPLE LEVELS OF READ/WRITE PROTECTION

® NAMES OF DATA ITEMS, RECORDS, SETS AND FILES
ARE WHOLLY USER DEFINABLE

MDBS IS FOR THE SERIOUS
APPLICATIONS PROGRAMMER

® POWERFUL COMPONENT IN INFORMATION PROCESSING

® RELIEVES TEDIUM OF FILE HANDLING DETAILS

® OEMS CAN RAPIDLY AND INEXPENSIVELY DEVELOP
APPLICATION SOFTWARE

® USEFUL IN OISTRIBUTED PROCESSING ENOEAVORS

SOFTWARE DELIVERED ONMIN{-OR FULL-SIZED FLOPPY DISKS

USING CP/M®, NORTHSTAR,OR TRS-80®COMPATIBLE FORMATS

e MDBS INTRODUCTORY OFFER $750.00

® USERS MANUAL (alone) $35.00

® Distributors and OEMS Contact MDBS
for Special Rates

® Application Programming Contracts
will be Considered.

Indiana Residents Include 4% Sales Tax.

WE ACCEPT ‘m

CP/M is a registered trademark of Digital Research Corp.
TRS-80 is a registered trademark of Radio Shack/Tandy Corp.

FEATURES

® WRITTEN IN Z2-80 COOE FOR MAXIMAL EXECUTION
EFFICIENCY ANO MINIMAL MEMORY USAGE. (8080
VERSION EXTRA).

® ROUTINES ARECALLABLE FROM BASIC (OR OTHER
HOST LANGUAGES}) TO FACILITATE FAST AND EASY
APPLICATION PROGRAMMING.

® ROUTINES CAN BE ORGED TO SATISFY USER REQUIRE-
MENTS.

® SUPPORTS DATA BASES SPREAD OVER SEVERAL DISK
DRIVES (MAXIMUM OF 8). DISKS MAY BE MINI- OR FULL-
SIZED FLOPPIES OR HARD DISKS.

® }/O AND HOST LANGUAGE INTERFACE ROUTINES ARE
ISOLATED FOR EASY ADAPTATION. PATCHES FOR
MANY COMMON OPERATING SYSTEMS/HOST LAN.
GUAGE COMBINATIONS AVAILABLE, INCLUDING CP/M®
WITH BASIC, FORTRAN AND COBOL, NDRTH STAR DDS
AND BASIC, ETC.

REQUIREMENTS

@® 2-80 Based System (8080 Systems Extra,
6502 Version Forthcoming)

® B to 16K Bytes (Depending on Options)
in Addition to the Operating System,
Host Language and Users Program.

PACKAGE INCLUDES

MDBS-DDL DATA DEFINITION LANGUAGE ANA-
LYZER/EDITOR. The user specifies data structures to
be used in a concise Data Definition Language (DDL).
The MDBS Data Definition Language Analyzer/Editor
allows the user to interactively create and edit DDL
specifications and to initialize the data base for use
based on these specifications.

250 PAGE USERS MANUAL with extensive docutnen-
tation of the MDBS System.

MDBS- DMS DATA MANAGEMENT ROUTINES. These
are the routines callable from the host language (BASIC,
PASCAL, etc.) which perform the data base operations
of finding, adding, and deleting records; fetching and
storing data items; and traversing the (possibly complex)
data structure.

SAMPLE APPLICATION PROGRAMS written in
North Star BASIC which illustrate various features of
MDBS.

MICRO DATA BASE SYSTEMS, INC

P.O.BOX 248 LAFAYETTE, IN 47902
(317) 742-7388
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Listing 2 continued: Text continued from page 48:
1470 REM THIS ROUTINE [$ THE REAL TIME CLOCK INTERFACE DRIVER HEI, and function. To turn on a coffee

1480 REM HARDWAKE DESCRIBED IN AUG. 79 RYTE 3 ;
1490 REM IT READS TN 2400 HK. FORMAT ANU I8 CONNECTED TO FORT 8 maker connected to a unit 6 appliance

1500 KO=0 10UT 35254 REM TURN ON FANEL LIGHT module simply write: DATA 0630,6,
1510 OUT €51 (0UT 8,0 ST=INF(E) th=T AND 16 “ON". This technique allows us to set
520 1F [=16 THEN 1530 ELSE 1510 up a specific vacation or holiday
1530 MO=T AND 1% ; GOSUR 1430 ) ot 3
G M1=T aNQ 15 G0SUR 1630 repertmre. ]ust oad t € program an
HO=T AN 1S 3GUSUR 14630 run it. The list of control data can be
Hi=T AN 195 (GOSUR 1430 added to whlle the program is run-
= .. 1 ¢ . £ 1 N 4 ) - (e : L :‘ 1 A .." :') - i v N | L ol 4
TH=CHLELOFHO) K100+ (MIXLO+MO) IREM TIME IN 2400 FORMAT ning. This allows specific actions such
IF RO=T1 THEN 1590 EL RO=T1 LGOTO 1510 ! o
OUT 3y255 SREM TURN OFF FANEL LIGHT as shutting off the television at 2 AM
RETURN in case you fall asleep during the late
I T1=TIME  H1=VYENS OF HO=HOURS : :
3 retain-
1620 KEM M1=TENS DF MINU NUTES Sgolentrl‘es such f\s these are r
1630 0UT 8- 1 SOUT 8.0 $T=INF(8) TURN €COITILASYIONg as the program 1S run=
ning. They must be reentered if the
REATIY BASIC program is terminated.
Conclusion

I always try to present interfaces
and applications that I think will in-
terest BYTE readers. 1 consider this
one is particularly significant con-
sidering the cost advantages over
earlier technology. I will not replace
the relay-controlled lighting in my
home, but further expansion of AC
control will use the hardware from
this article. There are, of course,
many situations where the BSR X-10
is inappropriate, but considering the
sophistication when it is connected to
a computer, | am going to look a lot
harder for ones that apply.

Next Month:

It is getting a little cold in Connec-
ticut, and Venezuela is our oil con-
nection. As a result, I have installed a
wood stove and have eight cords of
wood piled up in the backyard.
Realize that not just any stove can be
put in the Circuit Cellar, so next
month 1 will discuss my “Computer-
Controlled Wood Stove.”m

L \ooha
W CSA Certified .
" Getall the details on our 84

e e Nt Tl #~ . standard open frames
Ko A S L v R in our new 1978 catalog.

IN-STOCK NATIONWIDE....FOR IMMEDIATE DELIVERY

EASTERAN REGIONAL SALES OFFICE: Schenectady, N.Y. (518) 399-9200 ALA.: Huntsville, Rakes Engr. & e ]
Marketing Corp. (205) 883-9260 ARIZ.: Phoenix, PLS Assoc. (602) 279-1531 CAL.: Pasadena, A-F Sis. Engr. (213)

681-5631; San Diego, A-F Sis. Engr. (714) 226-8424; San Jose, Richards Assoc. {408) 246-5860 COL.: Denver, -
PLS Assoc. (30% 773-1218 CT.: Llichfield, Digital Sls. Assoc. (203) 567-9776 FLA.: Orlando, OEMMarketing Corp. Cal I For Pape rs

(305) 2991000 GA.: Duluth, Rakes Engr. & Marketing Corp. (404) 476-1730 ILL.: Chicago, Coombs Assoc. (312) ASSOCiation for
298-4830 IND.: indianapolis, Coombs Assoc. (317) 897-5424 MD.: Wheaton, Brimberg Sls. Assoc. (301) 946-

2670; Baltimore, Brimberg Sis. Assoc. (301) 792-8661 MASS.: Waltham, Digita!l Sls. Assoc. {617) 899-4300 COm putlng M aCh | nery

MICH.: Southfield, L.H. Dickelman Co. $313) 353-8210 MINN.: Minneapolis, Engr. Prod. Assoc. (612) 925-1883

N.J.: Whippany, Livera-Polk Assoc. (201) 377-3220; Marmora, Holdsworth (609) 398-4340 N.M.: Albuquerque, COnference
PLS Assoc. (505) 255-2330 N.Y.: Roslyn Hts., Livera-Polk Assoc. (516) 484-1276; Syracuse, CW. Beach (315)
446-9587 N.C.: Charlotte, Over & Over Inc. (704) 527-3070 OHIO: Cleveland, Marlow Assoc. (216) 991-6500;
Dayton, Marlow Assoc. {513) 434-5673 OKLA.: Tulsa, Advance Technical Sls. (918) 743-8517 ORE.: Portland, Jas.

J. Backer (503) 297-3776; Salem, Jas. J. Backer {503) 362-0717 PENN.: Pittsburgh, Marlow Assoc.éd12g831-6113:
4,

Newtown s%, oldsworth & Co. (215) 356-8550 TEX.: Dallas, Advance Technical Sis. (214) 361-8584; Solid State Papers are invited on any aspect of

Electr. (214) 352-2601; Houston, Advance Technical Sis. {713) 469-6668; Solid State Electr. (713) 772-8483 UTAH: z P b soed

Salt Lake ilg. PLS Assoc. (801) 466-8729 WASH.: Seattle, Jas. J. Backer (206) 285-1300; Radar Elec. Co. (206) computing. Papers must be receive

282-2511 WIS.: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, L.A., CA (213) 556-3807 CANADA: by Febmary 18, 1980 For more
h :

Duncan Instr., Weston, Ontario (416) 742-4448; Winnipeg, Manitoba, Cam Gard Supply Ltd. (204) 786-8481 . )
information, contact Gordon Sher-

q".;ﬂé%; P”wer. ””E man, Technical Program Chair-
INC. man, ACM 80, University of Ten-
D.C. POWER SUPPLIES nessee Computer Center, Knoxville

Power One Drive « Camarillo, CA 93010 » Phone: 805/484-2806 - TWX: 910-336-1297 TN 37916, (615) 974-6758.
SEE QUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK
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We're lk 3 for the S't..OII use
of an Apple since Adam.

What in the name of Adam do people do with
Apple Computers?

You tell us.

In a thousand words or less.

If your story is original and intriguing enough,
you could win a one-week all-expense paid trip for
two to Hawaii. Which is the closest we could
come to paradise.

Win fabulous prizes for

creative writing.

To enter, drop by your nearest Apple dealer and
pick up an entry blank. Fill it out. Then write an
article, in 1000 words or less, describing the unusual
or interesting use you’ve found for your Apple.

A jury of independent judges will cast the
deciding vote for the grand prize: a week for two,
airfare included, in Hawaii.

The judges will also choose 16 additional
winners, two each from eight categories:

Circte 31 on inquiry card.

graphics/music, entertainment, home, business,
education, scientific, professional, and industrial.
And each winner will choose from a long list of
longed-after Apple peripherals—from Apple
Disk II's to Graphics Tablets to printers.
Or you can take a $250 credit towards the
purchase of any Apple product.

The contest ends March 31,1980. All winners
will be notified by May 15.

Entry forms are available at your participating
Apple dealer. Call 800-538-9696, (800-662-9238
in California), for the one nearest you.

Mail the entry blank, your article and any
photos to: Apple Computer, “What in the name
of Adam” contest, 10260 Bandley Drive,
Cupertino, CA 95014.

And may the juiciest

w‘ .’- 8 § s
application win. ‘; — .




A Computer-Controlled
Light Dimmer
Part 1: Design

John H Gibson
Physics Department
Alma College
Alma MI 48801

Microcomputer hobbyists are generally and loosely
classified as either software or hardware types, de-
pending on where their dominant interests and fascina-
tions lie. Software types find data manipulation a satisfy-
ing end in itself. They dream of ever-expanding
memories, and they use their computers to organize their
finances, keep kitchen records, and play complex video
games. Hardware types look for ever more interesting
ways to interface their microcomputers with the outside
world. They lie awake at night devising new ways of
making their computers control lights, appliances, and
mechanical devices. Their homes are filled with wires,
relays, and remote sensors.

I am a hardware type. I love to make electrical and
mechanical devices respond to automatic control. My
most recent interest, which I would like to share with
you, has been in using a very simple microcomputer for
lighting control.

Of all the control techniques developed by the micro-
computer hobbyist, lighting control has remained the
most primitive. Until recently, lighting control with a
microcomputer was usually restricted to simple on and
off switching. Proportional control, the controlled dim-
ming of lights, required either expensive hardware or an
impractically large software overhead and was therefore
beyond the reach of most microcomputer hobbyists.

The recent appearance of peripheral programmable
timers for microcomputers has changed all of this. Pro-
portional lighting control with a microcomputer is now
both inexpensive and easy to achieve.

Introduction to AC Phase Control
In traditional designs, lamp dimmers used either a
rheostat to regulate the current through the lamp, or an
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autotransformer to adjust the voltage across it. Either of
these inherently analog devices requires that a knob be
turned to change the lamp brightness, and neither device
is amenable to microcomputer control.

Modern lamp dimmers use the technique of
proportional AC phase control. A semiconductor switch
in series with the lamp is opened and closed 120 times per
second. The switch’s operation is timed to permit a cur-
rent to flow through the lamp only during a controlled
fraction of each half cycle of the 60 Hz alternating voltage
supplied by the power line. Because this is a switching
process, it is inherently digital, and it is therefore a ready
candidate for microcomputer control.

The switching device most commonly used for AC
phase control is the triac. A triac is a semiconductor
device that functions as a latching switch. Once turned
on, the triac remains on and cannot be turned off until
the current through it drops to zero.

Figure 1a is a drawing of a triac, and figure 1b shows its
schematic symbol. The terminals through which the .
switched current flows are labeled MT1 (main terminal 1)
and MT2 (main terminal 2). A third terminal, called the
gate, is used to turn on the triac, that is, to establish con-
duction between main terminal 1 and main terminal 2.
Because of its latching property, once the triac is turned
on by the gate, it remains on until the current through
main terminal 1 and main terminal 2 drops to zero.

Figure 2 illustrates the basic switching arrangement for
AC phase control. A triac and a lamp are connected in
series with the 120 V, 60 Hz AC power line. A mecha-
nical push-button switch in series with the triac’s gate is
pushed and released 120 times per second, or once during
each half cycle of the 60 Hz alternating voltage applied to
the triac and lamp.




~ terminal systems.

S By usmg standard RS 232 C communication
" interfacing, we made the Rainbow 2000 adapt-
able to any existing mini or advanced system.
A Built-in 6K RAM memory allows the Rainbow
2000 to “stand alone” using just a keypad and
color monitor, or it can be utitized with multi-
*TRS-801s a registered trademark of Radio Shack, a Tandy Co.

Circle 32 on Inquiry card.

When we at Digitus designed the Rainbow
2000, we had the industrial and scientific user in
mind, so we didn’t skimp on the specs. We test
each board extensively before it is packaged for
sale, we use prime quality parts and we back
each board with a full one-year guarantee.

So whether you're plotting family expenses
on your *TRS-80, or monitoring a factory with
an *IBM 370, let the Rainbow 2000 be your
step up to color graphics.

*IBM 370is a trademark of International Business Machine Inc.

The Rainbow 2000, Vincent would have
given his right ear for one!

FOR FURTHER iNFORMATION CALL OR‘WRITE:
Digitus Corporation

PO. Box 10095

Towson, Maryland

21204

in Md. 301-467- 3223
800-638-4259 /
DEALER INQUIRIES
WELCOMED '2000
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‘ +— METAL MOUNTING TAB

(a)
I je——— GATE
MTI L MT2
MT2
(b)
GATE
MTI

Figure 1: Sketch of triac (1a) and schematic symbol for a triac
(1b).

the
microcomputer
people®

THE VITAL
INGREDIENT:

EXPERTISE

computer mart
of new Jersey

Defore you buy your new
microcomputer, chances are
yau have a lot of questions.
Important questions that
could mean the difference
between a working system
and a wasted system. The
vital ingredient Is expertise.
The microcomputer people at
Camputer Mart are expert at
answering your questions
and helping you put together
the best system for your
application. Whether it's for
business, the home, or the
laboratory; come see the
experts at Computer Mart

of New Jersey. We have the
vital ingredient.

Computer Mart of New Jersey
501 Route 27
Iselin, N.J. 08830
(201) 283-0600

HOURS:
Open at 10 am,
Tuesday through Saturday
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380 . <7
MT2
TRIAC
GATE /T 120 VAC
60 Hz
e @LAMP A

PUSHBUTTON

Figure 2: Basic switching arrangement for proportional AC
phase control using a triac.

At the beginning of each AC half cycle, the triac does
not conduct, so no current flows through it and the lamp.
Then, a momentary (30 ps) closure of the push-button
switch sends a current pulse into the triac’s gate. This cur-
rent pulse turns on the triac, establishing conduction be-
tween main terminal 1 and main terminal 2.

Because the triac is a latching switch, it then remains
on (even though the push button is released) until the end
of the AC half cycle, when the current through it drops to
zero. The triac then turns off and remains off until the
next momentary closure of the push-button switch.

The 380 ohm resistor limits the gate current pulse to a
value that will not damage the triac’s gate.

Figure 3 illustrates when the current does and does not
flow through the lamp during each AC half cycle. In this
illustration, the push-button switch is open (and the triac
off) for the first 5 ms of the 8.33 ms (1/120 second)
positive half cycle. The push button is then momentarily
closed.

At this time the triac turns on, and current flows
through it and the lamp until the end of the positive half
cycle, when the current drops to zero. The triac then
turns off and remains off until the next momentary
closure of the push button. The next push-button closure
occurs during the negative half cycle, when the triac
again turns on and remains on until the negative half
cycle ends.

Current therefore flows through the lamp for only a
fraction of each AC half cycle. The size of that fraction
depends on how late in each half cycle the push button is
momentarily closed and the triac turned on. The longer
the delay in turning on the triac during each half cycle,
the less power will be supplied to the lamp.

The simplified switching arrangement of figure 2 is for
illustration only. Obviously, no mechanical switch can
be pushed and released with the speed and timing
accuracy needed to make this a reliable way of achieving
proportional phase control of the power supplied to the
lamp.

This does not mean that it is difficult to design circuits
that will deliver properly timed trigger pulses to a triac.
Many analog circuits that do this can and have been
designed. They range in complexity from simple,
manually adjusted resistor/capacitor phase-shift net-
works used in household lamp dimmers to sophisticated
ramp-and-pedestal circuits that provide AC phase con-
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SELECTOR-IIl C2: SuperSoft is proud to offer the Sel Il C2 at a special $10.00
discount. Selector lll allows instant recall of any record using any information item in the
record. This makes Selector-lli the most powerful Data Base Mnnagement System in
micro-computers today! You can define a data format and begin entering your data in
minutes. Helps bring applications on fine in hours instead of months. {Note: Selector-)ll C2
requires CP/M and C BASIC-2, not supplied - also 48K Ram required for some applications)
Selector-Iif C2 is: $335.00 ($10.00 off fistl). (Manual alone: $20.00)

INSURANCE AGENTS

CRS - Client Record System. A complete program package for the Insurance agent. CRS
will provide you with very fast onfine access to your client records, print reports and mail
\abels, and give you all the mformanon you will need to increase your sales through the
use of CRS as 8 MARKETING TOO

CRS stores a complete record for each cllent that |nc|udes the name, address, telephone
#, as well as provisi for ’, # and up to six policies (expandable, if
needed). Write for details.

CRS comes with twol2) user’s manuals, one for the owner, and one for office person-
nell {minimal system: one drive, 40K RAM starting 2000H) $250.00 {Manual: $40.00)

TEXT PROCESSORS

TFS -Text Formatting System. At last a full featured text processor for NorthStar that you
can rely onl TFS has left & right margin justification, page numbering, chaptering, page
headings, centering, paged output & MORE. Supports powerful text manipulation inclu-
ding: global & local 'search and change,’ file merges and block moves. This means that
you can restructure your text file at any time to look the way you want it to, you can even
‘chain’ files together from disk for documents larger than your current memory.

TFS is completely ‘load and so’ therefore you can start using it at once. You get two(2)
user’s manuel: one is a Quick Start manual to get you going in minutes, the other is an in
depth study of TFS. (TFS requires RAM from OOOOH to 2000H} $75.00 (Manual only:

0)

SPEECH SYNTHESIZER SOFTWARE
‘ANGLOPHONE’ - Lets any 8080/280 computer convert ordinary English into phonetic
codes to drive Votrax, computalker, and TRS-80 Voice synthesizes. This is a hardworking,
tested program suitable for use in the most demanding situations. {Details below). Inquire
for specific prices and media.

-
f FOR THE VERY BEST IN
NORTHSTAR® COMPATIBLE SOFTWARE
DATA BASE MANAGERS COMPUTER AIDED INSTRUCTION
SPECIAL!! $10.00 OFF of Selector-ill C2 M | S S - Microcomputer Instr | Support Sy LA solf- inad CAl

SPECIFY SINGLE OR DOUBLE DENSITY

tud

package applu:ablu to home, school or busi ion. Ir averything needed to
create a sophisti p learning envi MISS allows one to create any type
lesson complete with wrong answer branching, re-test, and complete record keeping. The
student is prompted 100% of the way and need have no special knowledge. A special
feature is the optional use of a unique algorithm which separates spelling errors from incor-
rect responses. Absolutely no programming knowledge is required. MISS is completely
interactive and maintains complete records on any number of students and lessons
{limited only by disk space). MISS is a ly fiexible sy that will allow you to
either create lassons or to purchase pre-programmed lessons which run under MISS. Com-
plate with user’s manual....$ 40.00 (Manual alone: $10.00)

ASSEMBLERS

ARIAN - A plete 8080 bler that interfaces directly to your 0DOS. ARIAN is com-
pletely 'load and go’. Features include: dynamic fiie and RAM afiocation, custom disk and
RAM command capability, several library routines dluctiv accessable by the user. Also, a
complete text aditor, and system executive. ARIAN is both powerful and easy to learn and
use; it is an assembler that you can grow with. Comes complete with a 51 page user’s
manual (ARIAN requires RAM from 000OH to 2000H) $50.00 (Manual alone: $10.00)

ARIAN Utility Package - Several disk based utilities. Includes a complete DEBUG
Package: $50.00

PROGRAMMING LANGAUGES

‘Tiny’ Pascal - This is famous Chung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STRUC-
TURED. Loca! and global variables plus procedure and function independence make ‘tiny’
Pascal great for high speed applications. Compiles to 8080 code that executes up to 25
times faster than BASIC. You also recelve SOURCE to ‘tiny’ Pascal written in Pascal. This
means that you can ile the 1 Add f rel etc. lyou will need 36K
to do this) $40.00

UTILITIES

D E B E - (Does Everything But Eat!} This is a must for NorthStar user’s. You can: COM-
PACT & EXPAND BASIC programs. C ing and
remarks. This saves money and makes proguml run faster. Expandlng putl them back
again.

Cross-reference BASIC programs by variables and transfer statements.

Global substitutions of variables and transfer statements.

Formatted print outs of BASIC programs as well. $40.00

‘Tiny’ Pascal FOR TRS-80

Now you too can have Pascall The famous Chung/Yuen ‘tiny’ Pascal has been specially
designed for the TRS-801 The full power and elegance of ‘tiny’ Pascal is at your command.
Programs written in ‘tiny’ Pascal run at least 4 times faster than the same program in
BASICI ‘tiny’ Pascal is also a great way to learn Pascal programming. & fun too.

Best of all, you only need a 16K Level Il TRS-80! No disk is required. The ‘tiny’ Pascal
operating system is self-contained and very easy to use.

‘Tiny’ Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDURE/FUNC-
TION, {F THEN ELSE REPEAT/UNTIL, ‘PEEK’ & ‘POKE’, WHILE DO, CASE, MORE! (Plus full
graphics for your TRS-BO).

You can save and load programs to and from tape in both source or compiler form.

You get all this and more, plus a user’s manual for $40.

SPEECH SYNTHESIZER SOFTWARE

‘ANGLOPHONE': At last you can take complete advantage of your TRS-80 voice syn-

thesizer. Forget about cumbersome phonetic codes. With ‘Anglophone’ you can simply

use ordinary English. Completely interfaces with BASIC. or just about any other program-
ming language. ‘'Anglophone’ applies sophisticated pronunciation rules to transform nor-
mal English spelling into speech using the TRS-80 Voice Synthesizer. Minimum hardware:
Level Il, 16K, Voice Synthesizer. Comaes complete with user’s manual and test program.
...$45.00

V754
fie—

(217) 344-7596

—

TRS-80 COMPATIBLE SOFTWARE

ALL ORDERS PREPAID OR C.0.D.
ILLINOIS RESIDENTS ADD 5% SALES TAX

Energy-Miser

€nergy-Miser is a complete heating/cooling analysis program for your home, office or
business! With Energy-Miser you can caiculate heat loss because of poor insulation, leaky
doors and windows, poor piannin? and more. With Energy-Miser you can predict the
annual savings on your utility bills for various improvements or modifications, including:
use of solar power, better insulation, opening and closing drapery, etc.

But there is even more: Energy-Miser can also calculate your Return on Investment. That
is, you can find your break point for converting to solar, for insulating better, etc. Energy-
Miser even takes into consideration the Energy Tax Creditl Energy-Miser is a program
designed to save your money!

Enorgv-Mlser is a proven program written by a prof and includes a
user's manual for $22.50. {Minimum System 16K Lovel 1, No Disk Required}

‘TALKING TERMINAL': The ‘Talking Terminal’ program turns a TRS-80 into a talk-
ing computer terminal. The ‘Talking Terminal’ program recaives input from a remote com-
puter and converts it to spoken words. (ts many user options include: Instant Replay, spell-
ed speech, silent or pronounced punctuation, and more. Minimum hardware: Level i, 16K,
Voice Synthesizer, RS-232C board and expansion interface. ....$ 145.00

JSUPER/OFY

P.O. Box 1628
Champaign, IL 61820
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trol in response to an input analog voltage level.

Unfortunately, none of these analog circuits is easily
controlled by a microcomputer. For microcomputer con-
trol, something entirely different is needed.

Computer Control of the Triac

To begin, consider how to connect a microcomputer to
a triac. Figure 4 shows a simple circuit for coupling a
microcomputer’s output to a triac’s gate. The coupling
device is a Motorola MOC3011 optically isolated triac
driver. It consists of a light-emitting diode (LED) and an
optically coupled silicon bilateral switch (SBS).

In operation, each microcomputer-generated current
pulse through the LED produces a flash of light that trig-

Figure 3: Graph of the current flowing through the triac and
lamp. During each AC half cycle, the current begins to flow
when the push-button switch is momentarily closed and con-
tinues to flow until the current drops to zero. This example
shows the push-button switch closed approximately 5 ms after
the beginning of each 8.33 ms AC half cycle.
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MOC3011
LED sBS 380 : <]
- MT2
120vAC
M 2. [R1SC 60Hz
GATE
\ MTI @LAMP
TRIAC
} DRIVER

TRIGGER PULSE
FROM MICROCOMPUTER

Figure 4: Electrical isolation between the computer and the triac
is achieved with a device containing an LED and a silicon

bilateral switch (SBS).

Photo 1: Output of the synchronizer. The waveform was
recorded with a vertical scale factor of 1V per division and a
horizontal time base of 100us per division. Its zero is at the bot-
tom line of the screen.

gers the silicon bilateral switch into momentary conduc-
tion. This sends a current pulse into the triac’s gate, turn-
ing on the triac for the rest of that AC half cycle. The cir-
cuit operates just like the push-button circuit described
earlier, except that the push button has been replaced by
the silicon bilateral switch, and the triac is now turned on
by each microcomputer-generated current pulse.

Electrical isolation is an important feature of this cir-
cuit. The MOC3011 permits the microcomputer to con-
trol the 120-VAC lamp circuit while remaining electri-
cally insulated from it.

How is the microcomputer to generate the properly
timed pulses needed to control the triac? Proportional
AC phase control requires 120 pulses per second, with
each pulse occurring at a controlled delay interval after
the beginning of an AC half cycle. Part of this pulse
generation can be performed by software, but there is
also an important hardware requirement. The microcom-
puter can produce properly timed pulses only if it knows
when each AC half cycle begins. That is, the microcom-
puter must be synchronized to the AC power line.

This design problem has a two-step solution. The steps
are:

1. Design a circuit that generates a pulsed logic-level
change at the beginning of each AC half cycle.

2. Use this pulsed logic-level change to signal the
microcomputer at the beginning of each AC half

cycle.

Figure 5 shows a synchronizing circuit that achieves the
goal of step 1. The circuit’s output remains at logic 1
(5 V), except when it goes to logic 0 for about 0.4 ms at
the beginning of each AC half cycle. This output is the

r SYNCHRONIZER =

| |

[ |

33K +5V FROM

R 51, | MICROCOMPUTER
> W IC! ZERO VOLTAGE

| 3| cazose | switcH OPTOISOLATOR [ R2

I SEN 1c2 [ S0

) o 4N324A | o

2 4 ' s lwi

120VAC \ 0.05.F P . T6 - e—{ > MICROCOMPUTER
60Hz | 600V + | INPUT

' —4—C2 7 Z o l

T T

D | : ! 10V 2 4 lLO

| I
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| le | GROUND

" |
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Figure 5: Synchronizer necessary to provide correct timing reference. IC1 is a zero voltage switch that produces a current pulse (from
pin 4) at the beginning of each AC half cycle. This current pulse is optically coupled through IC2 to pull a current pulse through R2,
thus generating a momentary logic 0 at the synchronizer’s output. For convenience and electrical safety, the circuit shown inside the

dotted line should be built into a protected, insulated enclosure.

60  January 1980 © BYTE Publications Inc




putithe pieces
CO% LLLLL,L L

| MICRO'PROCES‘:QR

B | INTERFACING

| TECHNIQUES |

IIIIIIIIIII




pulsed logic-level change required.

How is the microcomputer signaled, as required by
step 27 The answer to that question depends on how you
plan to complete the design of the AC phase control.

One method is to connect the synchronizing signal to
one of the microcomputer’s interrupt inputs. Upon
receipt of each interrupt, the computer enters a program-
timing loop to count off the desired delay. At the end of
the delay, the program generates an output pulse to trig-
ger the triac and then waits for the next synchronizing in-
terrupt.

An interrupt-driven microcomputer using program-
timing loops can handle very simple AC phase control
applications, but this scheme becomes unworkable for
even moderately sophisticated programs. This is because
a wide-range power control capable of adjusting a lamp
from complete darkness to full brightness requires a tim-
ing loop that runs nearly the full duration of each AC half
cycle, leaving almost no time to execute the rest of the
program.

It would be much easier to let the microcomputer sim-
ply compute a number representing the delay time
required and leave it to a peripheral timing device to
actually count off each delay time and trigger the triac.

Now such a peripheral timing device will be discussed.

The Programmable Timer
A programmable timer is a peripheral device designed
for connection to the microcomputer bus. It can be con-
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figured (by software) so that, driven by an external signal
(ie: the synchronizing signal discussed earlier), it
generates an output pulse after each input pulse. It
accomplishes this with the interval between input and
output pulses equal to a programmed delay.

This is just what is necessary for an AC phase control.
A programmable timer can relieve the microcomputer of
all the processing required for delay timing and output
pulse generation. With a programmable timer attached,
the microcomputer is free to run sophisticated programs
that need only load the timer with a new delay number
each time a changed delay time is required.

To gain a closer look at the timer’s operation, a
simplified model will now be examined.

Figure 6 is a diagram of such a timer. In addition to its
connections to the microcomputer bus, this timer also has
a gate input G and an output O. Inside the timer are
three addressable registers. They are:

® an 8-bit, write-only control register used to
establish the timer's operating mode (much as a
control register configures the operation of a
peripheral interface adapter (PIA));

® a 16-bit, write-only latch. Its contents are divided
into two 8-bit bytes, called M, for the most signifi-
cant byte, and L, for the least significant byte.
These two bytes are placed in the latch by the pro-
gram running in the microcomputer, and they may
be changed by the program at any time;

CONTROL
REGISTER
:
LATCH
1
INPUT !
GATE M i L
PULSE  _ !
G 0
L —y = L
e . = e
COUNTING REGISTER OUTPUT
H PULSE
'
M ' L
:
MICRO-
COMPUTER
BUS

Figure 6: Model of the programmable timer, showing gate input
G, output O, the connection to the microcomputer bus, and the
addressable registers. The arrows pointing from the latch to the
counting register indicate the data transfer that takes place at the
beginning of each count.
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® a 16-bit, read-only counting ~egister. A momentary
logic 0 at the timer's gate input causes this register
to be loaded with bytes M and L from the latch. The
counting register then decrements on each cycle of
the microprocessor clock. When the count reaches
zero, a voltage pulse is delivered to the timer’s out-
put. Details of this operation will be described
shortly.

For this application, the synchronizing signal should be
connected to the timer’s gate, and the timer’s output used
to trigger the triac.

Now examine the timer in detail by stepping through
one cycle of its operation:

1. Upon receipt of a momentary logic O at its gate, the
timer loads its counting register from the latch
(without changing the number stored in the latch). If it
is not already low (logic 0), the timer’s output goes
low.

2. The output remains low for an interval equal to
(M+1)L + 1 periods of the microprocessor’s clock. At

the end of this interval, the timer’s output goes high
(logic 1).

3. The output remains high for L periods of the
microprocessor’s clock. At the end of this time, the
output again goes low.

4, The output remains low until another momentary
logic O at the gate starts the cycle again.

This timing sequence is illustrated in figure 7 and example
outputs are shown in the photo 2 sequence.

For this application, it is convenient to make L a fixed
quantity and let M range from hexadecimal 00 to FF. This
choice allows you (1) a fixed output pulse width LT,
regardless of the delay chosen, and (2) program control
of the timed delay by specification of a single 8-bit byte
M.

How is the size of L chosen? The time for one complete
cycle of the timer is:

Timer cycle = Delay time + Output pulse width
= [(M+1)L +1]T + LT
= M+1) L+1)T

. E - . - e
00 40 80 co FF

hexadecimal
timer value

lamp voltage

Photo 2: This series of photos shows how the timer's output pulses lag behind those from the synchronizer and how the alternating
voltage across the lamp is determined by the delay value contained in the timer latch. The numbers indicate the hexadecimal value.
The top row of photos shows how the timer's output pulses lag those from the synchronizer by a time proportional to the delay value.
The synchronizer's output is the series of negative pulses across the top half of the screen, while the timer's output is the series of brief
positive pulses (blips) across the bottom half. Both waveforms were recorded with a vertical scale factor of 2V per division and a
horizontal time base of 2ms per division. The synchronizer's output has its zero at the screen’s horizontal center line, while the timer's
zero is at the bottom line.

The bottom row of photos shows the alternating voltage across the lamp as determined by the delay value in the timer's latch. The
waveforms were recorded with a vertical scale factor of 50V per division and a horizontal time base of 2ms per division.

INPUT
GATE
PULSE

OUTPUT
l_ PULSE

Figure 7: Timer input and output pulses in the single-shot, dual
8-bit operating mode. The output pulse begins at time t=
[(M+1)L+1]T after the input gate pulse, where:
M= most significant byte loaded from the timer latch into
the counting register
L= least significant byte loaded from the timer latch into the
counting register
T = period of microprocessor clock

LY —o

L[(MH) L+ T
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If the maximum value of M is hexadecimal FF or decimal
255, then the maximum time for one cycle of the timer is:

{Timer cycle ] max ™ 256 (L+1) T

Each AC half cycle has a duration of 8333 us. If you
wish one cycle of the timer at maximum delay to just
equal one AC half cycle, you must have:

8333 us = 256 (L+1) T
which requires that:

8333 us

L= =T ~

The value picked for L clearly depends on the period T
of the microprocessor clock. For example, if the clock
period is 2.5 us (for a 400 kHz clock), the computed value
for L is:

L_ 8333

T 256 2.5 ps) 1 = 12 = hexadecimal 0C

Using this computed value for L does not work in prac-
tice. This is because an intentional, small delay in the
synchronizer causes the timed cycle actually to begin
about 100 us after the start of each AC half cycle, thus
slightly reducing the time remaining in the half cycle for
the timer to operate. However, for this particular exam-
ple, a value of L = 11 = hexadecimal OB does work well.

For this example, the timer’s output pulse width
therefore is:

Programmable Timer Module

Up to now you have been examining a slightly simpli-
fied model of the programmable timer. Now concern
yourself with a real device, the Motorola MC6840
programmable timer module. Figure 8 is a pin-assign-
ment diagram for the MC6840.
__Each timer in the MC6840 has its own gate input (pins
G1, G2 and G3) and its own output (pins O1, O2 and
03). For this application, the synchronizing signal should
be connected to all three gate inputs, and the individual
timer outputs used to trigger three separate triacs. Figure
9 shows how each timer output should be connected to
the AC circuit it controls. With the MC6840’s three inde-

| V“ a 28
2 G_?.- o 27
3 02 S 26
4 é—2 oe 25
5153 o122
103 p2 |2
e b3 22
8l REseT pa j2!
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Figure 8: Pin-assignment diagram for the Motorola MC6840

LT = 11 X 2.5us = 27.5us programmable timer module.
fe—— e — — 4
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Figure 9: Circuit for connecting one timer output to the AC circuit it controls. The AC phase-control circuit contained within the dot-
ted lines should be built into a metal box, and the triac’s isolated mounting tab securely fastened to the inside wall of the box.
(Substitution of a different triac without the isolated mounting feature will require the use of special mounting hardware to electri-

cally isolate the triac from the wall of the enclosure.)
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Table 1: Register selection in the MC6840 programmable-timer
module.

pendent timers, it is possible to control three different AC
circuits.

Each timer in the MC6840 also has its own external-
clock input (pins C1, C2 and C3) for use when
timer-counting frequencies different from that of the
microprocessor clock are needed. The external-clock in-
puts are not needed in this application.

Table 1 describes register selection in the MC6840. The
MC6840 contains ten addressable registers. Nine of these
are the control registers, timer latches, and counting
registers for the three timers. The tenth is a status register
containing interrupt flags. The status register will not be
used.

The three register-select inputs RSO, RS1, and RS2
should normally be connected to the microcomputer’s
low-order address lines A0, Al, and A2 respectively.
Because the control registers and the timer latches are all
write-only registers, while the counting registers and the
status register are all read-only registers, the R/W input
in effect serves as a fourth register select line. This feature
precludes the use on MC6840 registers of any MC6800
processor instructions that operate directly on memory.
Examples of such instructions are INC (increment), DEC
(decrement), and CLR (clear).

The next section examines in detail how the MC6840 is
programmed for proportional AC phase control.

System Power-Up
A system power-up or a momentary low-logic level on
the MC6840's RESET line causes the following actions:

® All three timer outputs are set low.

® All three timer latches are preset to hexadecimal
FFFF, and the three counting registers are loaded
from the latches.

® All three control registers are cleared, except that
bit 0 of control register 1 is set. Setting this bit
causes all three counting registers to be held in their
preset state, so that the timers do not run.

Timer Initialization

The MC6840 is a versatile device with several
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operating modes. This application requires that each
timer in the MC6840 be configured for single-shot dual
8-bit operation. The MC6840 is initialized for this appli-
cation by loading hexadecimal B6 into control register 3
(CR3), hexadecimal B7 into control register 2 (CR2), and
hexadecimal B6 into control register 1 (CR1).

The order in which these registers are loaded is impor-
tant. Control registers CR3 and CR1 share a single
address space, with bit 0 of CR2 selecting whether control
register CR3 or CR1 is accessed (CR2 bit 0 cleared selects
CR3; CR2 bit 0 set selects CR1).

For example, if control registers CR3 and CR1 share
address hexadecimal 8000 and CR2 occupies address
8001, then (recall that CR2 bit 0 is cleared on system
power-up or RESET) an appropriate initialization se-
quence is the following sequence of MC6800 instructions:

LDA A #$B6 Control word for CR3 and CR1
LDA B #$B7 Control word for CR2

STA A $8000 Configure timer 3

STA B %8001 Configure timer 2

STA A $8000 Configure timer 1

Loading the Timer Latches

With the MC6840 initialized and the program running,
the brightness of each lamp is controlled by the number
stored in its associated timer latch. If not disturbed, these
numbers remain unchanged, and the lamps glow with
constant brightness. To change the brightness of any
lamp, it is necessary only to load a new number into its
timer’s latch.

It is important that the two bytes of each timer latch be
loaded in the proper order. Although table 1 may lead
you to believe that the most significant bytes of the three
latches have three different addresses, in reality these
three addresses lead to a single 8-bit buffer. To load a
particular latch, this buffer register must first be loaded
with the most significant byte. Then, when the least
significant byte is loaded into space L of the latch, the
buffer's contents are automatically transferred to the
latch’s space M.



MICROTER

SO RELIABLE WE GIVE YOU

DAYS

Co

WARRANTY

. pr ‘ e pe ‘ why
287 288 289 'we give you,not the usual 90-days in fine print, but an Incredible
Sgg 32? 282 283 284 . 365-days warranty. We stand behind every product we make.

LOADED WITH INNOVATIONS

40, 80 or 120 columns (software selectable)
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For example, suppose the three timer latches occupy
hexadecimal addresses 8002 through 8007, and are
assigned as follows:

M1: 8002
L1: 8003
M2: 8004
L2: 8005
Ma3: 8006
L3: 8007

If you wish to load M1, M2, and M3 with new delay
numbers DELAY1, DELAY2, and DELAY3 but leave L1,
L2, and L3 unchanged with hexadecimal 1E stored in
each, the program sequence that would accomplish this
is:

LDA A DELAY1
LDA B #$1E
STA A $8002
STA B $8003
LDA A DELAY2
STA A %8004
STA B %8005
LDA A DELAY3
STA A %8006
STA B %8007

It is important to understand that, even though L1, L2,
and L3 remain constant, it is not possible to avoid
reloading a latch’s least significant byte each time you
want to change its most significant byte. There is no
other way to access the most significant bytes of the timer
latches.

Controlled Fading

Proportional AC phase control is most interesting
when it is used to fade lamps on and off at controlled
rates. This has application to theatrical lighting control,
planetarium operation, and control of multiple projectors
in a slide show.

Controlled fading may be accomplished by using a
program-timing loop to slowly increment or decrement a
delay number toward some final value set by the pro-
gram. The fading stops when the final value is reached.
Fading up or down resumes when the program sets a new
final value.

The basic timing element can be either the micro-
processor’s clock or a 120 Hz interrupt signal produced
by the synchronizer. Of these two choices, I prefer the
latter, simply because it is much slower and therefore
easily used to achieve slow fading rates.

But even 120 Hz is too fast. If the delay number is
decremented 120 times per second, a lamp fading from
complete darkness (DELAY = FF) to full brightness
(DELAY = 00) will do so in only 2.1 seconds.

An intermediate register is needed, one which may be
incremented or decremented 120 times per second and the
carry or borrow generated is used to increment or decre-
ment the delay number.

Summary

You have been introduced to the basic principles of
proportional AC phase control; seen how a triac is used
for this purpose and how a programmable timer may be
used to drive the triac; and looked closely at the
Motorola MC6840 programmable timer module con-
figured for this application. A method of using a program
timing loop to slowly fade a lamp up and down in
brightness has been outlined. You now have all the infor-
mation necessary to try this on your own.

In part 2 of this article I shall create a program and cir-
cuit example on the Heathkit ET-3400 microprocessor
trainer that will perform the lighting control functions
discussed so far. @

=msmm GIVE YOUR APPLE VISION FOR CHRISTMAS! smsmm
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» Precision: 64 levels of grey scale
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» Economy: A professional tool priced for the hobbyist

The DS-65 is an intelligent peripheral card with on-board software in 2708 EPROM.

Check these software features:

* Full screen scans directly to Apple Hi-Res screen

* Easy random access digitizing by Basic programs

¢ Line-scan digitizing for reading charts or trackln%objects

¢ Utility functions for clearing and copying the Hi-Res screen
Let your Apple see the world!
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¢ 2 Siemens 8” Disk Drives

e 1 Cabinet with Fan and
Power Supply.

e 1 Tarbell Floppy Disk Inter-
face, assembled & tested.

e 1 CP/M Disk Operating Sys-
tem.

e 1 Tarbell BASIC.

® All Cables and Connectoss.

e Complete User Documenta-
tion.

e Fully factory assembled and
tested.

VDS:-II Single Density . . .$1888
VDS-IID Double Density $1999
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A Furnace Watchdog

Having recently moved into a new
home and being a home computer en-
thusiast, I naturally began looking for
an application for my homebrew
microcomputer. During the big
snowstorm of January 26, 1978, I was
snowed in for four days. This situa-
tion encouraged the development of
several ideas.

With forty-eight km (thirty mile)
per hour winds producing 1.8 to 2.4
m (six to eight foot) snowdrifts
alongside of the house, and with
emergency food source information
being broadcast on the local radio

Theron Wierenga
POB 2007
Holland MI 49423

station, it was natural that [ began to
think about the heating system in the
house. During a conversation with
my wife several questions arose, and
we dug out an information booklet
that had been supplied with the fur-
nace. We also began to record the fur-
nace on-off cycles.

More questions arose. How long
was the burner on? What were the
cycle times? How much gas did it
burn per cycle, and what was the cost
of this gas? What would be the effect
if I used my fireplaces for heating?
How much would additional insula-

tion help, and did it really help to
turn the thermostat down at night?
It became obvious that the only
way to answer these questions would
be to monitor the burner cycles of the
furnace on a continual basis. This
seemed to be an ideal task for my
homebrew 8080A microcomputer. By
the time the storm had ended, my
notebook contained schematic
diagrams of all the additional cir-
cuitry that would be needed to inter-
face the furnace burner to the com-
puter, and the first drafts of the
necessary software were written,

Photo 1: Interior of the gas furnace. The computer interface cir-
cuit board is at the lower left, just to the right of the light green
paper tag. The gas solenoid is slightly above the center of the

photograph.
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Photo 2: The author’s homebrew 8080A-based microcomputer
system. Two circuit boards of interest have been removed from
the card cage and are displayed in the foreground. The real-time

clock and cassette interface board is on the left; the program-
mable read-only memory board is on the right.



About the Author:

Theron Wierenga is a thirty-four-year-old
assistant principal at Muskegon High School
where he formerly taught physics and com-
puter science. His undergraduate degree in
physics is from Hope College, Holland MI. His
master's degree is in educational leadership
from Western Michigan University.

He has worked during summers at
Brookhaven National Laboratory, and for the
PLATO group at the University of lllinois at
Urbana.

His recreational interests are early US postal
history and electronics. He has designed and
built many electronic projects, including a
homebrew 8080A computer system and an
Altair 8800 system. He is presently working on
a Mite printer mechanism for a hard copy I70
device. His primary enjoyment comes from
building hardware.

Computer

The microcomputer which was
used is unique. It was assembled be-
tween May 1977 and January 1978,
and uses the 8080A microprocessor.
The circuitry was packaged on four
4%z by 6 inch (11.43 by 21.24 cm)
wire-wrap boards joined by a
motherboard using standard 44-pin
. double readout edge connectors on
0.156 inch (0.402 c¢m) centers. The
four boards consist of:

8080A central processor, bus
drivers, and a serial I/O (input/out-
put) port using the Intel 8251 pro-
grammable communication interface.

4 K byte programmable memory
using 21L02-type static memory
devices.

8 K byte programmable read-only
memory using Intel 2708 circuits.

Real-time clock, Kansas City for-
mat cassette interface, and a parallel
170 port.

After some effort and a little hair
pulling, it was possible for me to
squeeze a copy of Processor
Technology's 5K BASIC into six
2708-type programmable read-only
memories. A monitor (which resides
in another 2708) contains routines to
load memory, display memory, jump
to a specified address, and begin pro-
gram execution. The monitor can also
fill blocks of memory, move blocks of
memory, set the real-time clock, read
the real-time clock, print the current
time on the terminal, record pro-
grams on cassette, and play back pro-
grams from cassette.

Al
e |

Konan’s SMC-100 Is versatile, fast, cost efficient. It's the
disk controller that brings 8- 100 bus micro computers
together with iarge capacity hard disk drives.

Versatlie

Interfaces S-100 bus micro
computerswith all fixed or removable
media disk drives with storage
module (SMD) interfaces. Each
Konan SMC-100 will controlup to 4
drives ranging from 8 to 600
megabytes per drive, including most
"“Winchester"” type drives. Up to 2400
megabytes of hard disk per
controller! And you can take your
pick of hard disk drives: Kennedy,
Controt Data, Fujitsu, Calcomp,
Microdata, Memorex, and Ampex, for
example.

Fast

SMC-100 transfers data at fast, 6 to
10 megahertz rates, with full onboard
sector buffering and sector
interleaving, and a DMA that’s faster
than other popular S-100 DMA
controllers.

Cost efficient

SMC-100is priced right to keep your
micro computer system micro-priced.
It takes advantage of low-cost-per-
megabyte disk drive technology to
make the typical cost less than $80
per megabyte.

The OEM/Dealer single quantity price
is only $1650, with driver ROM option.
Excellent quantity discounts are
available.

SMC- 100 avaliabliity:

Off the shelf to 30 days in small
quantities. (Complete subsystems
are on hand for immediated delivery.)

Konan has the'answers. Talk to them
today. Call direct on Konan's order
number: 602-269-2649. Or write to
Konan Corporation, 1448 N. 27th
Avenue, Phoenix, Arizona 85009.

1448 N. 27th Avenue ¢ Phoenix, Arizona 85009 ¢ 602-269-2649
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Pick your
Apple in
downtown
Chicago.

Mail order buying is fine for books.
But here you get to work with
actual machines, feel what they're
like, make a hands-on decision,
and get instant delivery, to boot.

No waiting.

As one of Apple Computer’s top
national dealers, we maintain a
complete stock of hardware, soft-
ware, courteous help, service
when needed, and total support
all the time. We make sure your
new computer works right be-
fore you take it home, that the
interfaces and peripherals work,
that you understand the documen-
tation, that the bugs are gone,
and that you get everything you
want. It’s all here. Right now.

English spoken.
We speak all the popular computer
languages, except gobbledegook.
We also happen to be especially
skilled at the language of value.
For your home or your business.

Money talks.

For instance, this month'’s special
is an entire Apple Il Plus “Business
Manager’s System” (Apple Il is a
trademark o{ Apple Computer,
Inc.) for the price of the hardware
alone. It means you get the Apple
I Plus computer with 48K of
RAM, two disk drives, a 9” video
monitor, a Centronics 779 printer
and controller, plus all the to
quality turn-key business soft-
ware in the “Controller” package,
regularly $625, The whole $4,995
value is yours for just $4,370!

REM PLENTY MORE.
In fact, you could think of all the
Apple Il hardware and software
acrvertised elsewhere in this publi-
cation as a kind of catalog for our
comfortable new store. Then
come on in and check it all out in
person. (Too bad if you don't live
in Chicago or the suburbs. Come
on vacation.) 106 E. Oak St.,
Chicago, Ill. 60611 (312) 337-6744.

THE
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Figure 1: Electronic circuit that allows the computer to tell whether the furnace burner is
on or off. The mercury switch is contained in the thermostat, and is connected in series
with the gas solenoid and a source of 28 VAC electricity. The voltage difference be-
tween the contacts of the mercury switch is 28 VAC when the switch is open (when the
furace burner is off), and 0 VAC when the switch is closed (when the burner is on).
When the furnace is off, the phototransistor in the optoisolator conducts in its saturated
mode. When the furnace is on, the phototransistor does not conduct.

The only additional necessary
hardware was a simple interface to
the furnace that the computer could
read to determine whether the burner
was on or off.

Monitoring Hardware

The only information from the fur-
nace needed by the computer is
whether the burner is on or off. This
could be supplied to the processor
through 1 bit of a parallel input port.
Since the computer has a real-time
clock, it can then calculate the length
of time the burner is on and the
amount of gas used. I timed the gas
meter over several long periods and
found that the furnace took seventeen
seconds to burn a cubic foot (28.32
liters) of gas. This measurement was
confirmed by figures supplied by the
manufacturer of the furnace.

Figure 1 shows how I obtained the
one logical bit of information (on or
off) from the furnace circuitry. The
gas solenoid is connected to a 28 V
AC source by the mercury switch in
the thermostat. The bimetallic coil in
the thermostat tips the switch on as
the room temperature decreases, and
tips it off as the temperature in-
creases. The contacts of the mercury

switch show 28 VAC when open (fur-
nace burner off) and 0 VAC when
closed (burner on).

When the burner is off, the 28 V
AC signal is passed to a bridge rec-
tifier made of diodes D1 thru D4. The
pulsed DC current is smoothed by
capacitor C1 and flows through the
light emitting diode (LED) in the op-
toisolator (OPTO-1), saturating the
phototransistor. When the mercury
switch closes, no current flows
through the LED, and the phototran-
sistor will be in the nonconducting
state.

If you have a parallel input port
available (actually only one bit of an
8-bit port is needed), you need only
connect point A of the circuit to the
input of the least-significant bit (LSB)
of the port and point B to the system
ground. A 1000 ohm pull-up resistor
to the +5 V supply should also be
connected to the input. A twisted pair
of wires can be used to connect the
circuitry in the furnace with the input
port on the computer.

My computer did not originally
have a parallel input port, so I had to
construct a simple one with a
minimum of parts. Referring to figure
2, an 8T95 three-state buffer was



MicroDaSys Software™ -
CP/M™ Compatible

The Pencil Sharpener™ - Now with subscripts and superscripts! The
form letter merge utility for the Electric Pencil 1™, $195. Order Code: Ps1.

Osborne Accounting Packages. Complete CBASIC Il source disk-
ettes of the best accounting software at the lowest price. Accounts
Payable, Receivable, Payroll and General Ledger. $99 each. Order Codes:
APO,ARO,PCO,GLO.

6800 and 6809 Cross Assemblers for 8080 and Z80 CP/M
Systems. Full Mnemonic assemblers with complete options specification
and output formatting. $89 each. Order Codes: ASM68, ASM69.

For all software specify format: 8, 5" North Star, 5 Micropolis.

We

An International Company Called Micro-

DaSys has designed a dynamite solution for the
small businessman seeking a computer. We call it the
“millie”TM_ 1t's a system that combines the absolute
best business software available with fast, dependable
hardware.

The “millie” is the smartest buy a small

business can make. it comes with the most
powerful accounting, word processing and applica-
tions software available. And to take advantage of
that power, the “millie”’ uses the S-100 bus, eight inch
disk drives and the universal CP/M# operating system.
It can be programmed in BASIC, FORTRAN, Pascal
and dozens of other languages. Best of all, “millie’
prices start at under $3000. The one illustrated in-
cludes a reproduction-quality printer and full accoun-
ting and word processing software for just $6995
“Millie” has been in use for over a year in the US,
Europe, South America and Australia. It is a proven

design, regularly updated as the state-of-the-art ad-

vances

But an international company can’t knock
on doors. Without branch offices in every city of
the US {and the world) we have the same problem as
dozens of other computer manufacturers. We simply
can't contact all of the small businessmen who could
benefit from our “millie”. That's where you come in.

We seek your help. Sell our “millie” as a com-
plete, integrated system to your neighborhood busi-
nesses, universities, writers and other professionals, If

ki

tor distribution in the Netherlands contact:
Computer Programming Interantional BV
Burg fPenstraat 3. Postbus 288, 3740AG Baarn. Holland

$ CP/M is a registered trademark of Digital Rescarch Corp
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Need Your Help!

you're reading this magazine you probably have all
the expertise required lo demonstrate  and  sell
“millies” All that's really cequired is the motivation to
seek out prospective customers and the ability to pre-
sent “millie’s” features to them in a way most under-
standahle to them. Put us in your customer’s place.

We offer YOU 4 piece of the exciting computer
market, the chance to work with the most sophisti-
cated software and hardware available. and best of
all, a handsome commission and no minimum pur-
chase requirements (not even one!)

It's easy to sell “millies”. You will be supported
by an international advertising campaign, o depen-
dable system made by o well known manufacturer,
and the best documentation available. All you need is
the enterprise to seek out new customers and provide
them with the support they need (perhaps earning your
own consulting fees) during and after instaltation. We
will even supply you with potential sales leads in your
area — Reader Service Questionaires, Direct Mail In-
quiries, and Telephone Respanses. These are peole
who want you to sell them a “millie”! All you need to
do is act!

You've got nothing to lose! There are ahso-
lutely no strings. no munimum purchases, no special
degrees or instruction required, no retail store neces
sary. All that is required is the sincere desire to carn
money selling our computers Jom the fascinating field
of computer sales now. The market is ready if you are!
Write or call today for vour introductory sales
package and complete info.

MicroDaSys S-100

Products

8P2SM /O Card. Eight 8-bit parallel /O
ports with handshaking, one serial RS-232 I/O
port, one modem IO port. Kit $149,
Assembled $199. Order Codes 8P25MK, 8P2SMA.

MD690a S-100 6800 CPU card. 10K
PROM space, 1K RAM, 2400 baud cassette in-
terface, 2 Parallel 1/0 Ports. Kit $198, Assembl-
ed $258. Order Codes: MD6902K, MD690aA

New!

ColorMaster™ 80 x 25 Full Color
Memory-mapped Video Board. Kit $399,
Assembled $499. Order Codes: CMK, CMA.

4P4S 1/0O Card. Four 8 bit parallel /O ports
with handshaking, four serial RS-232 or TTL

11O ports. Kit $199, Assembled $249. Order
Codes: 4P4SK, aP4SA.

Super Z™ - The amazing system on a board.
Z80 Processor, two parallel 1/O ports, serial
RS-232 1/O port, counter/timer, 2708/2716
EPROM, and 48K Dynamic Ram -All on one

card! Assembled only $950. Order Code: 2.
Manuals for hardware and software are $15,
creditable towards purchase.

6809!

Single Board Computer

e e vem a1
S-100 Compatibility.
6809 Computability

1K RAM ® RS-232 level shifters
10K PROM space  * 20 |/O lines
Parellel keyboard input
Memory-mapped video firmware
Fully $-100 compatible

(including 8080 type 1/0)
MONBUG [l monitor included
2400 baud cassette interface

$299 Assembled
$239 Kit

Order Codes:
MD690bA
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Figure 2: A simple input port that can be
used to transfer one bit of information
concerning the furnace status to the com-
puter. The address of this input port is
hexadecimal 0D, determined by the eight-
input NAND gate and the inverter.
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\
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$-100
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: 74L500
1
) __
] 5| te3 70 R
DBIN
I

THIS GENERATES THE
I/0 R ON THE S-100 BUS

Listing 1: The "watchdog” program, written in Processor Technology 5K BASIC. Once
started, this program loops continuously, monitoring the status of the furnace and

printing summary data as required. A flowchart is shown in figure 3.

10 REM = FURNACE WATCHDOG

12 REM - TO BE STARTED WITH FURNACE OFF
20 DIM M2(12)

22 19=0;49=0;62=.21149

24 PRINT"INPUT MONTH,DAY"

28 INPUT MN9,D9

30 PRINT"LAST DOLLAR TOTAL®

33 INPUT K

40 PRINT;PRINT

41 REM - GET TIME

42 GOSUR 600

43 S2=§

44 REM - STORE # DAYS IN MONTHS

43 FOR C=t TO 12

46 READ M2(C)

48 DATA 31,28,31,30,31,30,31,31,30,31,30,31
49 NEXT C

50 L=0

55 REM - LOOP TO READ INPUT PORT 14
40 T=0

70 FOR C=t TO 10

80 Z=CALL(12074)
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PROCESSOR
DATA IN

Listing 1 continued on page 80

used, as the data bus in the computer
is bidirectional. A 74LS30 8-input
NAND gate and a single inverter
decode the input port address, which
is 0D hexadecimal or thirteen
decimal. The 170 R signal from the
Intel 8228 bus driver gates the input
signal onto the bus. This I/O R signal
can be duplicated in an S-100 bus
machine by NANDing the input in-
struction (INP) signal from pin 46
together with the DBIN signal on pin
78.

Real-Time Clock

Before I begin to describe the soft-
ware used, a few words about the
real-time clock will be useful. The
real-time clock that is used is my own
design, and is unique to this com-
puter. Any type of real-time clock
could be used in the system. It makes
no difference whether or not it uses
extensive hardware, software timing
loops, interrupts, etc— as long as the
processor can obtain the time upon
request and be able to convert this in-
to the time of day in absolute daily
elapsed seconds (ie: time of day
00:00:00 equals O seconds, time
02:03:04 equals 2X 3600 + 3X60 +
4 = 7384 seconds and time 23:59:59
equals 86,399 seconds). A subroutine
is used in the BASIC program (in
listing 1) beginning at line 600 to
derive the absolute time in seconds
from the twenty-four-hour real-time
clock. Regardless of the type of real-
time clock you use, some sort of
subroutine will be necessary to
calculate the time in absolute
seconds. It is also very convenient to
have a routine that prints out the cur-
rent time in traditional form on your
terminal.

Software

The main program used by this
system (listing 1) is written in BASIC.
The BASIC interpreter used is Pro-
cessor Technology's 5K BASIC.
Simply stated, the program con-
tinually monitors the furnace burner’s
state, and each time it shuts off, the
computer prints out a line of informa-
tion on the furnace’s last burn cycle.
A burn cycle is defined as the interval
between two burner-off events.

To eliminate errors induced by
switch bounce, ten read operations
are done in sequence from the input
port. If all of the ten inputs represent
the same on or off state, then the pro-
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So

your personal energy crisis.

Let VisiCalc'Software do the work.

With a calculator, pencil and paper you can spend hours plan-
ning, projecting, writing, estimating, calculating, revising, erasing
and recalculating as you work toward a decision.

Or with the Personal Software™ VisiCalc program and your
Apple* Il you can explore many more options with a fraction of
the time and effort you've spent before.

VisiCalc is a new breed of problem-solving software. Unlike
prepackaged software that forces you into a computerized
straight jacket, VisiCalc adapts itself to any numerical problem
you have. You enter numbers, alphabetic titles and formulas on
your keyboard. VisiCalc organizes and displays this infor-
mation on the screen. You don’t have to spend your time
programming.

Your energy is better spent using the results than get-
ting them.

Say you're a business manager and want to project
your annual sales. Using the calculator, pencil and paper
method, you'd lay out 12 months across a sheet
and fill in lines and columns of figures on
products, outlets, salespeople, etc. You'd cal-
culate by hand the subtotals and summary
figures. Then youd start revising, erasing
and recalculating. With VisiCalc, you simply
fill in the same figures on an electronic
“sheet of paper” and let the computer do
the work.

Once your first projection is complete,
you're ready to use VisiCalcs unique,
powerful recalculation feature. It lets you
ask “What if? examining new options
and planning for contingencies. “What if”
sales drop 20 percent in March? Just type in
the sales figure. VisiCalc instantly updates
all other figures affected by March sales.

Circle 46 on inquiry card.

Or say you're an engineer working on a design problem and are
wondering “What if that oscillation were damped by another 10
percent?”” Or you’re working on your family’s expenses and
wonder “What will happen to our entertainment budget if the
heating bill goes up 15 percent this winter?”” VisiCalc responds
instantly to show you all the consequences of any change.

Once you see VisiCalc in action, you'll think of many more
uses for its power. Ask your dealer for a demonstration and dis-
cover how VisiCalc can help you in your professional work and

personal life.

You might find that VisiCalc alone is reason enough to
own a personal computer.

VisiCalc is available now for Apple 11 computers with
versions for other personal computers coming soon. The
Apple 1l version requires a 32k disk system.

For the name and address of your nearest VisiCalc
dealer, call (408) 745-7841 or write to Personal Software, Inc.,
- 592 Weddell Dr, Sunnyvale, CA 94086. If your
favorite dealer doesn’t already carry Personal
Software products, ask him to give us

VisiCalc was developed exclusively for
Personal Software by Software Arts, Inc.,
Cambridge, Mass.

TM—VisiCalc is a trademark of
Personal Software, Inc.

“Apple is a registered trademark
of Apple Computer, Inc.



Listing 1 continued:

90 T=T+2

100
110
120
130
140
150
1460
170
180
190
200
202
210
215
220
230
240
250
260
262
264
265
266
248
270
72
273
274
275
280
288
290
292
294
296
298
300
499
500
510
520
530
540
550
360
565
548
570
575
580
585
590
599
600
610
620
630
640
650
660
670
680

80

NEXT C
IF T=L THEN 40

IF T=10 THEN 160

IF T=0 THEN 210

GOTO 60

REN - GAS ON ROUTINE

GOSUB 600

6=5

L=10

GOTO 40

REN - GAS OFF ROUTINE

REN - DO CALCULATIONS AND' PRINT OUT LAST BURN CYCLE
GOSUB 600

REM - HAS TINE CROSSED MIDNIGHT
IF G<S THEN 250

1=86400-G+S

GOTO 240

1=5-G

J=(1/1700)462

19=19+1

J9=09+J

K=K+J

REM - HAS TIME CROSSED MIDNIGHT
IF 5245 THEN 274

D=86400-52+5

GOSUB 500

6OTO 275

D=5-52

R=(1/D)%100

=CALL {6262)

PRINT TAB(1),M9,"/",D9,

PRINT TAB(11),"0n",INT((1/60)%100)/100,"Min.,",

PRINT TAB(27),INT(R#10)/10,"% of",INT((D/40)%100)/100,
PRINT TAB(43),"Min. cycle $",INT((J+.005)%100)/100,

PRINT TAB(45),"$", INT((K+.005)#100)/100
§2=8

6070 50

REM - MON/DAY UPDATE

D9=D9+1

IF D9<=N2(N9) THEN 560

09=1

N9=N9+1

IF N9<13 THEN 540

N9=1

PRINT ;PRINT;PRINT

PRINT"DAILY TOTALS -- On",INT((I19/864)%10)/10,"%"
18=19/1700

PRINT TAB(14),"Cost is $",INT((I8+G2)*100)/100
PRINT TAB(14),INT(I8410)/10,"CCF Used"
PRINT ;PRINT ;PRINT

19=0;J9=0

RETURN

REN - FETCH TIME IN SEC.

D1=CALL (12032)

D2=CALL (12041)

D3=CALL(12047)

DA=CALL (12053)

DS=CALL (12059)

Dé=CALL (12045)

N=(104D1+D2)#40+ (10+D3+D4)
S=N#60+(10+D5+D6)

RETURN
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Figure 3: Simplified flowchart of the
watchdog program given in listing 1.
Once started, the program loops con-
tinuously, checking the status of the fur-
nace and printing summary data as re-
quired.

INITIALIZE
CONSTANTS
AND
VARIABLES

|

GET CURRENT
TIME,
SET $2:=TIME

|

READ INPUT
PORT 13
(DECIMAL)

CHANGE
IN BURNER

?

NO

YES

BURNER
ON
°

GET CURRENT

TIME, >
SET G=TIME
NO
GET CURRENT
TIME,
SET S:TIME
UPDATE
NEW YES | MONTH/DAY
DAY PRINT DAILY
? TOTALS
NO ]
PRINT TIME,
DATE AND
DATA FROM

LAST CYCLE

gram accepts this as a true indication
of the burner’s status. Figure 3 is a
simplified flowchart of the program.

Essentially the program loops con-
tinually, looking for a change in the
burner status. If there is a change,
there are two different flow paths
depending on whether the burner has
just turned on or turned off. If the
burner has just turned on, the current
time is stored in the variable G. If it
has just shut off, the current time and
the value stored in G are used to
calculate how long the burner was on
and the percentage of time the burner



Even at 5:12 a.m., its hard to quit

&

playing Personal Software" strategy games.

A quick game before tuming in can become an all-night
session when you load any of the Personal Software ™ strategy
games into your Apple; PET* or TRS-80" They'll challenge,
teach and entertain you. And now there are two new games—
Gammon Gambler” and Checker King™—joining Bridge
Partner,” Time Trek * and the best-selling Microchess.”

Gammon Gambler is a sure bet. With ten levels of skill,
you can begin a novice and become
an expert. Whichever level you play,
the computer moves so quickly
you don't have to wait. The
program follows U.S.
tournament rules, and in-
cludes the doubling
cube to spice up the
game. Written for
the Apple and

Gammon Gambler PET by Willy
Chaplin.

Checker King—you probably forgot
how much fun it is! If you move and
change your mind, take it back and move
again—without a peep from the computer.
Play eight skill levels. Add and remove
pieces. Save three board positions for later
play. And solve three challenging checker
puzzles. Written by Michael Marks for
the Apple, PET and TRS-80.

Microchess, the most widely used
personal computer chess program, is a
nearly perfect chess opponent for the total
novice or the advanced enthusiast. Written
by Peter Jennings for the Apple, PET and
TRS-80.

*Apple is a irademark of Apple Computer, Inc.; PET is a
trademark of Commodore Business Machines, Inc.; TRS-80 is
atrademark of the Radio Shack Division of Tandy Corp.

Circle 47 on inquiry card.

Bridge Partner. You against the computer in over 10 million
different hands of contract bridge. You can even specify the
hands’ high card points. Written by George Duisman for the Ap-

ple, PET and Leve! Il TRS-80.

Time Trek is easy to learn, dif-
ficult to master and impossible to
forget. Take command of a starship
in real-time action to make the gal-
axy safe again. PET version by Brad
Templeton. TRS-80 program

by Joshua Lavinsky.
Personal Software, Inc,,
also produces the VisiCalc™
program (the software that’s
revolutionizing personal

CheckerKing

computing), CCA Data Management Sys-
tem, the Vitafacts series and otherexciting
software for the Apple, PET and TRS-80.
Now that you'veread about the Per-
sonal Software programs, go see a
demonstration. For the name of your
nearest Personal Software dealer, call
(408) 745-7841 or write to Personal

u Software, Inc., 592 Weddell Drive.,

Sunnyvale, CA 94086.

STRATEGY GAMES SERES



Table 1: Use of variables in the BASIC program of listing 1. The physical items of data
represented by each variable are shown here. During leap years (such as 1980), the ar-
ray M2 must be modified to reflect the greater number of days in the month of
February.

D Number of total seconds in the previous burner cycie, from last burner-off event to cur-
rent burner-off event.

D1 Most significant digit (MSD) of current time; number of tens of hours.

D2  One digit of current time; number of units of hours.

D3 One digit of current time; number of tens of minutes.

D4  One digit of current time; number of units of minutes.

D5  One digit of current time; number of tens of seconds.

D6  Least significant digit (LSD) of current time; number of units of seconds.

D9  The current day of the month.

G Absolute daily elapsed time in seconds that the burner was on in the current cycle.

G2 Cost of gas in dollars for 100 cubic feet (2832 liters).

| Number of seconds the burner was on in the previous cycle.

18 Total number of units of gas used for the day, one unit = 100 cubic feet (2832 liters).

19 Accumulated number of seconds the burner has been on during the day.

J Cost, in dollars, for the previous burner cycle.

J9 Accumulated cost of gas for the total day.

K Accumulated total cost of gas since the program was started.

L Set to zero if the burner is currently off, set to ten if the burner is currently on.

M Current time in minutes from 00:00:00.

M2 A subscripted array of twelve values containing the number of days in each month, ig-
noring leap years.

M9  The current month.

R Percentage of time the burner was on during the previous burner cycle.

S Absolute daily elapsed time in seconds from 00:00:00.

S2  Time, in absolute daily elapsed seconds, that the burner was off in the previous cycle.

4 The value returned by a machine language subroutine, set to zero if the burner is off and
to one if on.

was on during the last cycle. A cost. This information is then printed
calculation of the cost of the gas used out on the terminal.
is done, as well as the total running Table 1 describes the physical data

™
PASCAL/M is an implementa-
tion of the Standard Pascal
programming language de-

A CP/M* COMPATIBLE PRODUCT  sianed by ikiaus With

PASCAL/M does all input/output and file manipulation via calls to
CP/M. The file interface Intrinsics were chosen to promote Pascal
program transportability and to provide a bridge between CP/M
and the Standard Pascal language definition. In selecting and
defining extensions to PASCAL/M, heavy welght was given to
compatibility with other existing Pascal implementations. Over 40
extensions to Standard Pascal support:

¢ Console Cursor Controls » Segment procedures (memory

« Type String sharing)
« Untypedfiles (for o String cnd Character procedures to
memory image I/0) support insertion, deletion and
replacing of character data.

PASCAL/M provides single precision floating point (Type Real). Both in-
teger (16 bit) and long integer (32 bit, 9 digit) arithmetic are sup-
ported. An optional version wili supp