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What Cromemco computer card
capablllty can do for you

The above dlagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI- PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU'’s including our extremely
useful new I/O Processor. This can be
used as a satellite processor to do off-line
~ processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of appllcatlons and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection

~ of memory including our unusual 48K

and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5"’
and 8" floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard dlsk
drives.

POWERFUL SOFTWARE AND
- PERIPHERAL SUPPORT
There’s much more yet you can do

- with our cards. And, of course, there’s an

easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

Cromemco’

with Ianguages Ilke FORTRAN C,
COBOL, ASSEMBLER, LISP BASIC and

- others. There is also a wide choice from
independent vendors.

. To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

~ CONTACT YOURCROMEMCO REP

There is even more capability than
we're able to describe here.

Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, I/O processor ® MEMORY —
up to 64K including special 48K and 16K two-
port RAMS and our very well known
BYTESAVERS® with PROM programming

. capability ® HIGH RESOLUTION COLOR
GRAPHICS — our SDI offers up to 754 x 482
pixel resolution. ® GENERAL PURPOSE
INTERFACES —QUADART four-channel serial
communications, TU-ART two-channel
parallel and two-channel serial, 8PIO 8-port
parallel, 4PIO 4-port isolated parallel, D+ 7A
7-channel D/A and A/D converter, printer inter-
face, floppy disk controller with RS-232 inter-
face and system, diagnostics, wire-wrap and
extender cards for your development work.

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

Tomorrow’s computers today
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Ultrasonic heart sector scan

HIGH POINT
RESOLUTICN

422 (verticel) w 796 (hortzoctall

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

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

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

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

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

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

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

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, 1, C).

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

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

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

ZH

= Compierdysten_.

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

DISPLAY MEMORY

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

CONTACT YOUR REP NOW

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

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

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 ¢ (415) 964-7400

Tomorrow’s computers today
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26 The Santa Cruz Open: Othello
Tournament for Computers by Peter W/
Frey | One of tHe surprises was the impressive showing
of the microcomputers and hand-held electronic units.

. 38 Build a Z8-Based Control Computer
with BASIC, Part | by Steve Ciarcia /

Zilog's new single-chip microcomputers ease the construc-
tion of a small, inexpensive computer system.

48 Harvesting the Sun’s Energy by
George E Mobus | A computer model helps deter-
mine the amount of solar energy received by a flatplate
collector.

94 \what Time Does the Sun Rise and
Set? by Bruce Barkstrom / This sunrise-sunset pro-
gram calculates many parameters associated with the sun,
including the amount of solar radiation received by the
earth.

1 36 Multiprocessing with Motorola’s
MCG6809E by Hunter Scales | The MC6809E
microprocessor is designed for use in a multiprocessor sys-
tem

158 Computer Simulation of a Solar-
Energy System by Daniel Doan | An electric-cir-
cuit model makes heat flow easier to understand.

1 78 Energy Conservation with a Micro-
computer by David R Jackson and John M
Callahan | The principles of energy conservation can
be applied to your home using a program written in PET
(Microsoft) BASIC.

2 30 Kalman Mileage Predictor-Monitor
by Jerry Lobdill / Predicting your car’s fuel economy
can alert you to mechanical problems.

252 The Infamous Traveling-Salesman
Problem: A Practical Approach by Richard
T Parry and Howard Pfeffer | A decision-tree-
pruning algorithm greatly reduces the time needed to
solve the traveling-salesman problem.

308 Micromodem Support in Apple
Pascal by Scott G Robinson / Pascal support of
the standard operational features of the Micromodem |I.

3206 Life After Death by Pat Macaluso /
A variation on the game of Life that introduces the con-
cept of a cellular hereafter.

388 Computer-Aided Drafting with
Apple Pascal by Dan Sokol / Special routines link
the Apple Graphics Tablet to UCSD Pascal in this com-
puter-aided-drafting project.

Reviews

60 Mountain Computer’s MusicSystem by Robin B
Moore

174 The Atari Assembler/Editor by Mark Pelczarski

334 posrplus: Double-Density Operating System for
the TRS-80 by Yvon Kolya

344 percom’s Doubler by Mahlon G Kelly

354 videx Keyboard and Display Enhancer by Mark
Pelczarski
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24, 134 System Notes: Terminal Width Problems with the
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tion with the Consumer Price index
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This month's cover parntlng by Robert Tinney shows our own solutron to
the energy crunch: a computerized *‘solar system.” To illustrate this month’s
theme of energy conservation, we present a variety of articles, including
“’Harvesting the Sun’s Energy,” ““‘Computer Simulation of a Solar Energy Sys-
tem,”” “Energy Conservation With a Mrcrocomputer‘ “Energy Measure-
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part of Steve Ciarcia’s exciting new z8 smgle-board computer prOJect [about
which there was much interest at the recent National Computer Conference);
another solution to the traveling-salesman problem; Micromodem support in
Apple Pascal; Kalman filters; hurricane tracking by computer; the Atari Assem-
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. .stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

" . .better monochromatic

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

CROANCGELO

HIGH RESOLUTION

GRAPHICS SINGLE BOARD COMPUTER

512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 780

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

IEEE S100 bus

compatible

Screenware™ Pak I

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

Screenware™ Pak Il

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

Light pen
interface
Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

And now...COLOR!

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

SCIOIN

8455-D Tyco Road ¢ Vienna, Virginia 22180 ¢ TWX: 710-831-9087  (703) 827-0888
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When you don’t have ten
thousand people and a few
thousand years in your budget,
you need MILESTONE",

With today’s concerns about increasing
costs and declining productivity it's true
more than ever that any project worth do-
ing deserves careful planning. Whether
you're planning a construction project or
the opening of a new retail store, you
must carefully schedule your manpower,
dollars and time in order to maximize pro-
ductivity.

MILESTONE is a critical-path-network-
analysis program. It runs on a desktop
microcomputer, is inexpensive and simple
enough for anyone to use.

For MILESTONE a project is simply any
task made up of steps that must be per-
formed in sequence. Affer dividing a pro-
ject into it's composite steps, MILESTONE
can help you plan, schedule and control
the project.

MILESTONE treats your project as a series
of activities. Each activity has a name,
duration, capitol cost, mix of manpower,
and an associated list of other activities
that must be completed first. The list of
associated activities provides a thread
that MILESTONE uses to link all the jobs
together into an overall project schedule.
Everylime you add a new activily or make
change to an existing one, the entire
schedule is recomputed and the results
are immediately redisplayed on the
screen.

MILESTONE requires 54K RAM & CP/M.
Also available for Apple Pascal, UCSD
Pascal, or CP/IM-86 operating systems.
Specify 280, 8080, CDOS or 8086. For-
mats: 8" single densily IBM soft-sectored,
Cromemco CDOS, 8% NorthStar DD,
Micropolis Mod II, Superbrain 3.0, Apple
II. Price is $295. Marual alone—$30. Add
$7.00 for shipping and handling.

QOFTWARE

SOFTWARE

DIGITAL MARKETING

DIGITAL MARKETING
2670 CHERRY LANE

WALNUT CREEK « CA 94596
(415) 938-2880

Circle 120 on inquiry card.
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IBM’s
Personal Computer

by Chris Morgan, Editor in Chief

The year 1981 will be important in the history of personal computing for
two reasons: the “invasion” of Japanese personal computers, and the entry of
major computer companies such as IBM into the market. Rumors abound
about personal computers to come from giants such as Digital Equipment Cor-
poration and the General Electric Company.

But there is no contest.

IBM'’s new personal computer (most likely to be officially announced this
month) is far and away the media star, not because of its features, but because
it exists at all. When the number eight company on the Fortune 500 list enters
our field, that is news. And when you take a close look at the computer’s
design, that is news, too. Although the complete description of the computer is
still subject to conjecture, sources close to IBM have given me an intriguing
glimpse of the machine. '

System Details

Seemingly contradictory rumors about IBM have raced along the personal
computer grapevine for several months now. Part of the confusion stems from
the fact that IBM has had not one but two projects going on simultaneously to
develop a personal computer —one in Japan, the other in the United States.
The Japanese project (code-named “Go”) was jointly sponsored by IBM and
Matsushita. The culmination of the project was to have been a series of per-
sonal computers produced in Japan bearing the IBM logo. That project now
appears to have been either scrapped or indefinitely delayed.

That leaves us with the American design. The computer (code-named
“Chess”) looks like IBM's low-cost ASCII terminal, but with a few inches of
extra height to accommodate two double-density, double-sided 5-inch floppy
disk drives immediately beneath the black-and-white video display (with 640
by 400 resolution). The keyboard, designed as a separate module, has received
high marks from people who have tested it. Internally, the computer uses an
Intel 8088 microprocessor (a 16-bit processor with an 8-bit data bus) and an
“IBM” bus. There are five slots on the motherboard —a la Apple Il — to accom-
modate additional interface, memory, and peripheral boards.

The machine will probably be available in a low-cost version with entry-
level BASIC in ROM and with program storage and retrieval via cassette
recorder (the latter will be a separate module rather than built in). The more
expensive version will have disk BASIC and a CP/M-like DOS (disk operating
system) to be called, simply, “IBM Personal Computer DOS.” Color will also
be available in at least two modes: four out of a possible eight colors with 640
by 200 resolution, and eight colors with 320 by 200 resolution. A 6-megabytk



Percom Mini-Disk Drive Systems for TRS-80* Computers...

Now' Add-On and Add-In Mini-Disk

New for the TRS-80* Model III

Patterned after our fast-selling TFD Model I drives. And

subjected to the same reliability controls. These new

TFD mini-disk systems for the Model III provide more

features than Tandy drives, yet cost far less.

® Flippy Capability: Both internal (add-in) and
external (add-on) drives permit recording on either
side of a diskette.

® Greater Storage Capacity: Available with either 40-
or 80-track drive mechanisms, Percom TFD mini-disk
systems store more. A 40-track drive stores up to 180
Kbytes — formatted — on one side of a 5-inch
diskette. An 80-track drive stores a whopping 364
Kbytes.

® 1.5 Mbyte On-line: The Percom drive controller
(included with the initial drive) handles up to four
drives. With four 80-track mini-disk drives you can
access over 1.5 million bytes of on-line file data.

Moreover, the initial drive may be either an
internal add-in drive or an external add-on drive. And
whichever configuration you get, the initial drive kit
comes complete with our advanced 4-drive
controller, interconnecting cables, power supplies,
installation hardware, a DOS and of course the drive
mechanism itself.

® First Drive Includes DOS: OS-80™, Percom’s fast
extendable BASIC-language disk operating system, is
included on diskette when you purchase an initial
drive kit. Originally called MicroDOS, OS-80 was
favorably reviewed in the June 1980 issue of Creative
Computing magazine.

® Works with Model III TRSDOS: Besides being fully
hardware compatible, Percom’s Model Il 40-track
drive systems may be operated with Tandy’s Model I
TRSDOS — without any modifications whatsoever.
And, TRSDOS may be easily upgraded with simple
software patches for operating 80-track drives.

Percom TFD add-on drives start at only $399. Model
III Drive Kkits start at only $749.95.

Quality Percom products are available at
authorized dealers. Call toll free 1-800-527-1592
for the address of your nearest dealer or to order
direct from Percom.

Storage for your Model III.

The industry leader in microcomputer peripherals,

Percom not only gives you better design, better
quality and first-rate service, but you pay less
to boot.

Still #1 for Model I

As if greater storage capacities, exceptional quality
control measures and lower prices aren’t reasons
enough to make Percom your first choice for Model |
add-on drives, all Percom Model I drives are also rated
for double-density operation.

Add our innovative DOUBLER™ adapter to your
Model | Expansion Interface, and with Percom drive
systems you can enjoy the same double-density storage
capability as Model Il owners.

The DOUBLER includes a TRSDOS*-like
double-density disk operating system called DBLDOS™

We also offer a double-density Model I version of
0S-80 as well as DOUBLEZAP programs for modifying
NEWDOS/80 and VTOS 4.0t for DOUBLER
compatibility.

Of course you don’t have to upgrade your computer
for double-density operation to use Percom mini-disk
drive systems. In single-density operation, our TRS-80*
Model | compatible 40-track drives store 102 Kbytes of
formatted data on one side of a diskette, and our
80-track drives store 205 Kbytes. By comparison,
Tandy’s standard drive for the Model I stores just 86
Kbytes.

And like our Model Il drives, Model | add-on drives
are optionally available with “flippy” storage capability.

System Requirements:

Model IlII: 16-Kbyte system (min) and Model 11l BASIC.
The second internal drive may be installed after the first
internal drive kit is installed, and external drives #2, #3
and #4 may be added if either an internal or external
first-drive kit has been installed. External drives #3 and
#4 require an optional interconnecting cable.

Model I: 16-Kbyte system (min), Level Il BASIC,
Expansion Interface, disk operating system and an
interconnecting cable. For double-density storage, a
Percom DOUBLER must be installed in the Expansion
Interface and DBLDOS (comes with the DOUBLER) or
other double-density DOS must be used. For
single-density operation, a Percom SEPARATOR™
adapter, installed in the Expansion Interface, will
virtually eliminate “CRC ERROR — TRACK LOCKED

OUT"’ read errors. Prices and specifications subject to change without notice.

PERGOM

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

(214) 272-3421

*Trademark of TandB Radio Shack Corporation which has no relationship to Percom Data Company.

TMDOUBLER, DBL!
+Trademark of Virtual Technology Corporation.

Circle 308 on inquiry card.

0S, OS-80 and SEPARATOR are trademarks of Percom Data Company, Inc.
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WHY LET ONE MAINFRAME DEFINE

OUR WELL-DIFFERENTIATED
ARE CALCULATED
SYSTEMS INTEGRATION

A simple algorithm

We work with the serious systems integrator ...on terms
that make sense to you. That means giving you a set of
products which expand your limits, not reduce them.

We manufacture the most complete family of high quality
IEEE/696 S-100 mainframes on the market. Choices in-
clude three mainframes in rack-mount or table-top pack-
ages with complete board sets, to serve as the building
blocks for your 8 or 16 bit system. We also provide other
options ranging from complete floppy disk systems right
up to our proven Pascal development system.

The f factor: one source.

No matter which option you choose, you get the benefit
of working with completely integrated products. .. fully
assembled and tested ... under one warranty and one
price structure ... leaving you free to concentrate on
value-added application development and sales.

*In Calculus, a fundamental statement in the definition of limit; interpreted
here to imply: “For your integration problem, Intersystems has a solution.”

Choose from mainframe options...

Select from three packaging options: Rack-mount, table-
top or front panel models. All three feature our 20 slot
S-100 motherboard with 25 amp power supply and are
delivered fully assembled and tested with our Series [I™
board sets. Any board configuration you choose works
with any DPS-1 version, allowing you to vary your pack-
age offering, or develop on one version and market
another.

¢ Front Panel model — a powerful development and
diagnostic tool for Z-80"systems, which can be used for
prototyping, servicing, debugging, and software or
hardware development. Use its features to set break-
points, trigger scopes, single step, slow step and more.

¢ Front Panelless desk top model—a lower cost option for
OEM or other turnkey operations which do not require
the extra capability of our Front Panel.

¢ Rack Mount version —features a heavy gauge frame
designed to fit into standard 19" racks. CVT power supply
for brown out immunity is standard.

t Registered trademark of Zilog, inc.



YOUR LIMITS?

OPTIONS
TO SOLVE YOUR
PROBLEMS,

Board level options...

Intersystems mainframe packages,
equipped with Series Il boards, are opera-
tional in both 8 and 16 bit settings and
support extended addressing in both 170
and memory space, recognizing 16 bit
1/0 addresses and 24 bit memory
addresses. Just look at

these individual

features;

¢ MPU-80—uses a Z-80, 8 vectored in-
terrupt lines and two 4K windows to ad-
dress up to 1 Megabyte of RAM without
bank select.

-¢ 64KDR—sophisticated refresh circuitry
allowsunlimited DMA and absolutely re-
liable operation without wait states.

#Registered trademark of Digital Research

¢ 6 SI/O — six individually software-
controllable serial 1/0 ports with op-
tional interrupts. Each can run RS 232 at
up to 19,200 BAUD, as can our VI/O
board.

¢ VI/O— has two serial ports; two 8-bit
parallel output and two 8-bit parallel
input ports plus 8 individually controlla-
ble command lines and 16 levels of vec-
tored interrupts.

¢ FDC ll—can DMA upto a full track into
16 Megabytes of memory. Optionally
generates interrupts and handles up to
four 8" floppies.

+ MPU-8000 — available with the non-
segmented Z-8002", which directly ad-
dresses 64K, or the segmented Z-8001°,
which can directly address 8 Megabytes.

Extended systems options...

Interfacing disk drives is rot a trivial mat-
ter, so when your objectives and re-
sources dictate you spend your energy
elsewhere, use our resources to gerform
the service for you. We can add our disk
drive package to any Z-80 or Z-8000 con-
figuration we provide ... again, fully as-
sembled and tested and covered under
one warranty.

Or our complete
Pascal Development System.

We use it for our own hardware and
software development. It includes either
table-top mainframe, two 8" floppy disks,
128K RAM, CP/M?*, and Intersystems
Pascal/Z™ compiler and Cache BIOS™.

THIS SYSTEM IS FAST! Why? Because
our ultra-fast Cache BIOS automatically
buffers whole tracks, eliminating most
disk accesses. This delivers up to three
times the throughput of any other
floppy-based system we know and is
equal to many small hard disk systems.

The system is versatile, too. SET program
allows you to change many BIOS
parameters and specify control charac-
ters to enable special features such as
diagnostic outputto trace program execu-
tion. It can also provide remote 1/0 to
link your system to almost any

other computer,
large or small.

And it’s reliable. The Cache BIOS System
runs continuous memory tests when'idle,
and verifies with a Read after Write and
Read after Read.

And the system also includes our
Pascal/Z, a true native compiler pro-
ducing ROMable and Re-entrant code. It
features a minimum of extensions chosen
for the development of your scientific and
business applications. And it’s compati-
ble with our native code Pascal for
Z-8000, providing a graceful upward
path to 16 bit applications. So what you
write now is right later.

One choice you won’t have to make...

We don’t believe you should ever have to
sacrifice good technical support to find a
good product. We'll back you to the hilt
with services like free technical consulta-
tion, board-swapping, diagnostic pack-
ages, and documentation that gives you
all you need to integrate, operate and
maintain your system ... right down to
schematics of the boards.

Your solution should be clear.

Whether you’re integrating for scientific,
governmental or commercial applica-
tions, Intersystems can provide a Delta for
your Epsilon.

Talk to us today.

Ithaca Intersystems Inc.,
Dept. B

1650 Hanshaw Road,
P.O. Box 91
Ithaca, NY 14850

Phone
(607) 257-0190

lonferNysiems

ithaca Intersystems Inc.

Micros for bigger ideas.
Circle 193 on inquiry card.

™Trademark of Ithaca Intersystems, Inc.



High
Technology

10

We make our
competition
opsolete

with Information Master,™

Data Master,™ and Transit.™
Information Master is clearly the
best information management
software available for your Apple |1 ¥
and it's the easiest to use.

Here are two very useful
companions that add even more
power to Information Master.

* Data Master — Alter the file
layout of existing Information
Master files without re-entering
data. Add, omit, change fields,
subdivide and append files
selectively.

* Transit — Convert VisiCalc* files
(and almost any other files you
may have) into Information
Master files.

See your computer dealer today

for all the details.

*VisiCalc is a trademark of Personal Software. Inc.
Applellisa
trademark of
A Apple
Computer.
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High

Technology, Inc.

Software Products Division
P.O. Box B-14665

8001 N. Classen Blvd.
Oklahoma City, Okla. 73113
405 840-9900

*Apple Il is a trade name of
Apple Compuler. Inc.

Circle 173 on inquiry card.

Winchester drive (manufactured by Tandon Magnetics)
will eventually be available for the machine. IBM has
signed agreements with Sears Roebuck and Co and Com-
puterland to market the new machine; ] C Penney is
reportedly interested, too.

The price? That's a difficult question, but the more ex-
pensive version will probably retail in the $3000 to $4000
range. Pricing for the stripped-down version is harder to
estimate.

To my mind, the new IBM computer is aimed squarely
at the low-end word processing market. It will certainly
give machines like the Apple III a run for their money.

The influence of a personal computer made by a com-
pany whose name has literally come to mean “computer”
to most of the world is hard to contemplate. Its design is a
mixture of the conventionally safe (some would say reac-
tionary) coupled with a bit of daring-do (the 8088 holds
up the possibility of further 16-bit development).

On the whole I am heartened by the news of IBM's
computer. Some factions in our industry have looked
upon IBM as the “enemy,” the company that gave rise to
the mainframe mentality and the coterie of high priests —
the computer operators who ran the old behemoths and
who formed the only link between the lowly user and the
all-powerful computer. Elements of this syndrome are
unfortunately still in evidence today. Yet where would
we be in the personal computer world if IBM had not
sunk millions of dollars into the development of such
now commonplace inventions as the floppy disk?
Besides, it may not be that easy for IBM to gain wide
acceptance for its new computer. Competition is growing
from all sides. Last year, for example, Fujitsu outsold
IBM in the mainframe market in Japan. It is in-
conceivable that other American computer companies
such as Xerox, Data General, Honeywell, and the like
will remain on the sidelines for long. This competition
can only further the state of the art. And today’s suc-
cessful microcomputer companies will most certainly not
fold up and die in the presence of the giants. Good large
companies don't always supplant good small companies.
As an example from another field, many small specialty
book publishing companies are flourishing today in the
midst of a general publishing recession. Why? Low
overhead, flexibility, unconventional solutions to prob-
lems, attention to customer service —the list goes on.

It would be burying my head in silicon, however, to
deny the enormous marketing potential of IBM. But
that's all right. I want to see personal computing take a
giant step. I liked the recent jocular warning from Intel’s
Stan Masor to “never trust a computer you can't lift.”
Perhaps the warning’s unnecessary: the way things are
going, small computers may soon be the only game in
town.

Circle 366 on inquiry card. e—p



Make the Apple II* a powerful
IEEE-488 Controller in a snap.

Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost,

full-featured instrumentation interface. SSM gives the Apple II the power and
versatility of a $9,000 IEEE-488 controller. At a fraction of the price.
Our board converts the Apple II into a truly sophisticated controller that
programs and controls up to 15 different instruments connected together
on the 488 bus.

We make programming easy. The 68488 chip, designed by Motorola, forms the
heart of our A488. We back this chip with powerful on-board firmware to
give you system control via simple string commands. The only software
you need is easy-to-program Applesoft* Basic. To develop special purpose
firmware, simply replace our PROM with a RAM. With the A488, bus com-
munications operate at top speed—without depending on software loops for
timing. And like the more expensive IEEE-488 controllers, this system interfaces
with more than 1200 instruments and peripherals.

Suitable for OEMs as well as end users. Whether you make test/measurement systems for re-
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts
your costs. Call your local dealer or SSM today for complete details.

Industrial grade circuit board IEEE-488 bus cable
(6 ft. with stackable connectors)

PROM firmware for powerful user interface

68488 IEEE-488 controller chip.

Slot-independent connection to Apple

==/

SSM’s A488 board expands the Apple II to SSM Microcomputer Products. Inc
a high-performance IEEE-488 controller. 2190 Palrago: nge 2 e

San Jose, CA 95131
(408)946-7400 Telex: 171171
*Registered trademarks of Apple Computer Inc. R e




Reddy Chirra improves his vision
with an Apple.

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

But when he started his own consulting
business, he soon learned how costly main-

frame time can be. So he bought himselfa
48K Applell Personal Computer.
And, like thousands of other engineers




and scientists, quickly learned the pleasures
of cutting down on shared time g and hav-
ing his own tamper-proof data (¥5; base.

His Apple can handle Y . A
formulas with up to 80 vari- W -
ables and test parameters on
250 different optical glasses. (-—."

- He can even use BASIC, \2ll\
FORTRAN, Pascal and Assembly languages.

And Apple’s HI-RES graphics come in
handy for design.

Reddylooked at other microcomputers,
butchose Apple for its in-depth documenta-
tion, reliability and expandability.

You can get up to 64K RAMin an
Apple IL.Up to128K RAM in our newAppilelll.
And there’s a whole family of compatible
peripherals,including an IEEE-488 bus for
laboratory instrument control.

Visityour authorized Apple dealer to
find outhow far an Apple can go with
scientific/technical applications.

It'll change the way you see things.

_Z
The personal computer. ‘CIPP|G

Circle no. 28 for more information or Circle no. 205 for special OEM information



‘Bug’’ Takes Flak

In the January 1981 BYTE, W D Maurer
reported ona “bug” that he had found in a
number of BASIC interpreters on stack-
oriented machines. (See “A Bug in
BASIC,” page 188.)

I ran Mr Maurer's test on the BASIC in-
terpreter that I use. My BASIC is pro-
vided with the OASIS operating system
by Phase One Systems. The bug doesn't
appear to be present in this BASIC.

Donald M Dealy

EDP Director

Fuller Memorial Hospital
231 Washington St

South Attleboro MA 02703

W D Maurer has identified a vexing
problem in some BASICs: the abnormal
exit from a FOR ... NEXT loop. An-
other problem with abnormal exits occurs
when the interpreter is designed to stack,
or nest, FOR . . . NEXT loops. A simple
search algorithm such as

10 INPUT “MATCH?=""; X
20 FORI = 1TON

30  IFA() = X THEN 60
40 NEXT |

50 GO TO 10

60 PRINT “FOUND "; X
70 GOTO 10

can end abnormally if the number of
matches in line 30 (ie: abnormal exits) ex-
ceeds the nesting level of the interpreter.

Ens G K Baird, SC, USN
USS Peleliu (LHA-5) Bx4
FPO San Francisco CA 96624

I enjoyed W D Maurer’s article, but I
beg to differ with his conclusion that the
Atari 400 and 800 suffer from this prob-
lem.

In the Atari BASIC Reference Manual,
the POP instruction is discussed. POP is a
BASIC command that performs a PLA
(Pull Accumulator) instruction on the
6502 processor. If line 135 is added to
Maurer’s program:

135 POP

the top location of the stack (which con-
trols the number of loops to be executed)
is cleared, and all test runs in listing 2,
page 190 of the article, run without error.

Atari provides this instruction for use
when an abnormal exit occurs from a FOR

14  July 1981 © BYTE Publications Inc

. NEXT loop or a GOSUB/RETURN
sequence.

William Hanson
Kentron International
2508 W 22nd St
Yuma AZ 85364

The PET Users Manual warns not to use
abnormal exits from loops. So is this real-
ly a bug or a design trade-off?

James E Borden
641 Adams Rd
Carlisle PA 17013

Surely the “elegant” solution to the
BASIC bug problem is not to stack more
information for each loop or to search
stacks differently, but to clean up the pro-
gramming by setting a flag if needed,
resetting the counter variable to the end
value, and executing the NEXT on the
way out. The FOR . . . NEXT structure
thus becomes a variant of a REPEAT

. UNTIL structure, which, by coin-
cidence, is more or less what David Carew
was up to in his “Programming Quickie.”
(See “Change Your GOTOs to FOR . . .
NEXT Loops,” January 1981 BYTE, page
334.)

John C Miller
110 Riverside Dr #14C
New York NY 10024

_ Maurer’s article “A Bug in Basic” was
a bitter reminder of the many hours I've
spent chasing down this particular prob-
lem in Applesoft BASIC. His solution—to
replace a FOR . . . NEXT loop with an
open-coded equivalent—is a practical
one. However, there’s an alternative solu-
tion that keeps the structure of the FOR

. NEXT loop, but it requires a little
more coding.

Recognizing that the problem arises
from an abnormal exit from the loop, you
can circumvent the difficulty by ensuring
that all FOR . .. NEXT loops exit nor-
mally. This can be done by setting the in-
dex of the loop to its final value inside the
loop at the point at which the abnormal
exit would be made, then proceeding
through one more cycle of the loop. The
occurrence of abnormal termination can
be stored in a flag. In terms of Maurer’s
example, this code could be used:

CALL
YOUR
LOCAL
DYSAN
OFFICE:

13201 Bel-Red Road

Suite 205, C9200

Bellevue, Washington 98004
(206) 455-4725

1242 Kifer Road
Sunnyvale, California 94086
(408) 730-2145

#10 11th Avenue
Glendora, New Jersey 08029
(609) 939-4762

999 Plaza Dirive, Suite 400
Schaumburg, lllinois 60195
(312) 882-8176

6520 Powers Ferry Road
Suite 200

Atlanta, Georgia 30339
(404) 952-0919

122 East 42nd Street

17th Floor

New York, New York 10017
(212) 687-7122

19600 Fairchild

Suite 150

Irvine, California 92713
(714) 851-9462

B Dysan.

CORPORATION

5440 Patrick Henry Drive
Santa Clara, CA 95050
408/988-3472

TLX: 171551 DYSAN SNTA

Circle 132 on inquiry card.



Over the past seven years
we've earned a name for our-
selves by making the best
magnetic media in the busi-
ness. Precision magnetic media
— Diskettes, Mini Diskettes,
Diagnostic Diskettes, Rigid

OUR MEDIA IS
OUR MESSAGE.

Discs, Disc Packs, and Disc Just dial Dysan direct TOLL

Cartridges— all certified to be FREE at 800/538-8150 or

100% error free both on-track 408/988-3472 (in California) or

and between the tracks. contact your local Dysan office.
Now we're making it Precision magnetic media

easier for you to buy the best. from Dysan.

Our media says it all.

Dysan

CORPORATION

5440 Patrick Henry Drive

Santa Clara, CA 95050 -
408/988-3472 :

TLX: 171551 DYSAN SNTA

Circle 133 on inquiry card.
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Letters
75 FLAG =0
80 FORC = 1TON
90 IF T(C)< >0 THEN 100
92 C=N
94 FLAG = 1
100 NEXT C
110 IF FLAG = 1 THEN 130
120 PRINT “ZERO IS NOT PRESENT"
125 GOTO 140
130 PRINT “ZERO IS PRESENT"
140

The key step here is line 92, in which the
loop index is set to its final value when ab-
normal termination is required.

John Figueras
65 Steele Rd
Victor NY 14564

Mr Maurer’s article was quite enlighten-
ing. As a Radio Shack TRS-80 Model I
Level II owner (a machine that “bombed”
on the tests), I too ran into the mysterious
NEXT without FOR error. Maurer sug-
gests changing the interpreter or the loop
variable, but each of these solutions has
problems: the first is either impossible (as
with a BASIC in read-only memory) or
impractical; the second can be cumber-
some to patch into an existing program.
There is an easier solution, one that
presents few, if any, problems and is easy
to implement into an incorrect program.

The problem, as Mr Maurer states, is
the “illegal” exit from the loop. The cor-
rection I suggest is to “fool” the interpreter
into thinking the loop is completed by
changing the loop variable to a value
greater than the end value of the loop.

Joe Sewell

6776 Sheridan Rd
Melbourne Village
Melbourne FL 32901

W D Maurer Replies:

I have received numerous communica-
tions from people who have tried out my
"buggy" program on eight or ten versions
of BASIC not covered in my article. The
results are very much like those I re-
ported: most do not have the bug, but a
sizable minority do.

Mr Hanson exhibits a common con-
fusion about bugs in programming-lan-
guage systems. Just because there is a way
to rewrite a program exhibiting a system
bug in such a way that the new program
does not manifest it, does not mean there
is no bug. Mr Hanson's solution also has
the drawbackof reducing portability in a
particularly essential way.
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Mr Borden’s comments on the PET can
only be answered by noting that abnor-
mal exits from loops are an essential part
of programming. Also, when most people
are faced with a system that discourages
abnormal exits from FOR ... NEXT
loops, they will simply rewrite their pro-
grams to avoid the FOR and NEXT state-
ments (usually with comments showing

where the FOR and NEXT statements |
would have gone and what they would |

have been).

Messrs Miller, Figueras, and Sewell
have a higher-level confusion about struc-
tured programming that I have met with
many times before. The fact is that chang-
ing the loop index value inside the loop is
expressly forbidden in almost every alge-
braic language except BASIC (eg:
FORTRAN, Pascal, PL/I). It should,
therefore, not be considered as a tech-
nique dictated by structured program-
ming, which is essentially a study of lan-
guage-independent methods of improving
the readability and provability of pro-
grams.

I also want to respond specifically to
Mr Sewell’s contention that changing the
interpreter is either impossible or imprac-
tical. The way to change interpreters, Mr
Sewell, is for everyone who knows about
the bugs in them to mention these bugs to
computer-store salespeople when shop-
ping for new equipment. It was partly for
this reason that I intended my investiga-
tions of this particular bug to be published
in a magazine with as large a circulation as
BYTE's.

. Structured
Programming Clarifications

I agree 100% with the sentiments ex-
pressed by Gregg Williams in “Structured
Programming and Structured Flowcharts.”
(See the March 1981 BYTE, page 20.) For
too long, programmers have worried
almost exclusively about program size,
coding techniques, and execution speed.
Logical simplicity, program reliability,
and ease of modification (inevitable in
every environment) have taken a back
seat.

However, I want to point out the
following:

e A design notation is not the same thing
as a design method. A notation tells you
how to write down something you have
already structured mentally. A design
method tells you how to arrive at the

Visit Your Heathkit
Electronic Center*

where Heathkit Products are
displayed, sold and serviced.

PHOENIX, AZ

2727 W. Indian School Rd.
602-279-6247
ANAHEIM, CA

330E. Ball Rd.
714-776-9420
CAMPBELL, CA
2350 S. Bascom Ave.
408-377-8920

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

LA MESA, CA

8363 Center Dr.
714-461-0110

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

1555 N. Orange Grove Ave.
714-623-3543
REDWOOD CITY, CA
2001 Middlefield Rd.
415-365-8155
SACRAMENTO, CA
1860 Fulton Ave.
916-486-1575

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

DENVER, CO

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

AVON, CT

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

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

7173 W. Broward Bivd.
305-791-7300

TAMPA, FL

4019 W. Hillsborough Ave.
813-886-2541
ATLANTA, GA

5285 Roswell Rd.
404-252-4341

CHICAGO, IL

3462-66 W. Devon Ave.
312-583-3920
DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321

MISSION, KS
5960 Lamar Ave.
913-362-4486

LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

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

242 Andover St.
617-531-9330
WELLESLEY, MA

165 WorcesterAve.
617-237-1510
DETROIT, MI

18645 W. Eight Mile Rd.
313-535-6480

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

101 Shady Oak Rd.
612-938-6371

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

BRIDGETON, MD
3794 McKelvey Rd.
314-291-1850

OMAHA, NE
9207 Maple St.
402-391-2071

ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935

AMHERST, NY
3476 Sheridan Dr.
716-835-3090

JERICHO, L.1. NY
15 Jericho Turnpike
516-334-8181

ROCHESTER, NY
937 Jefferson Rd.
716-424-2560

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

CLEVELAND, OH
28100 Chagrin Blvd.
216-292-7553

COLUMBUS, OH
2500 Morse Rd.
614-475-7200

TOLEDO, OH
48 S. Byrne Rd.
419-537-1887

WOODLAWN, OH
10133 Springfield Pike
513-771-8850

OKLAHOMA CITY, OK
2727 Northwest
Expressway
405-848-7593

FRAZER, PA
630 Lancaster Pike

&m. 30)
15-647-5555
PHILADELPHIA, PA

6318 Roosevelt Blvd.
215-288-0180

PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564

WARWICK, RI
558 Greenwich Ave.
401-738-5150

DALLAS, TX
2715 Ross Ave.
214-826-4053

HOUSTON, TX
1704 W. Loop N.
713-869-5263

SAN ANTONIO, TX
7111 Blanco Road
512-341-8876

MIDVALE, UT
58 East 7200 South
801-566-4626

ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515

VIRGINIA BEACH, VA
1055 Independence Bivd.
804-460-0997

SEATTLE,WA
505 8th Ave. N.
206-682-2172

TUKWILA,WA
15439 53rd Ave. S.
206-246-5358

MILWAUKEE, WI
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology Electronics Corp. CP-199
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You'll be

richer
uilding

alittle
afterb

one of these.

H-8 Personal
Computer with Dual
Floppy Disk Storage

' H-89 All-In-One
Computer with
Floppy Disk Storage

Richer in knowledge

Once you build your own computer, you'll
know it inside out. You’ll know how to
make it work for you, how to make it grow
as your skills grow.

Richer in savings

Build-it-yourself kits cost less — about 30%
less than comparable assembled comput-
ers. And you'll probably never need to pay
someone for service because no one will
know your computer better than you.

Is it hard?

Not at all. Heath makes it simple with easy-
to-assemble designs and with step-by-step
manuals that guide you from unpacking to
final plug-in. And a Heathkit helping hand
is always just a phone call away.

Heathkift

H-14 Serial Printer

Innovative software

Heath offers you innovative programs for
running your home or business, and excit-
ing games for your family. You can have
Microsoft™ BASIC™, one ofthe most power-
ful and widely used languages.

Heath Uset's Group (HUG) will share with
you a library of over 500 programs to make
your computer serve you in ways you
never imagined.

Complete hardware

Choose from three computer systems:
The H89 All-In-One Computer gives you

everything in one compact, convenient
unit.

The flexible H8 gives you the freedom to
combine memory and interfacing for ex-
actly the system you require.

And the powerful H11A gives you 16-bit

H-11A 16-Bit
Computer with Dual
Floppy Disk Storage

TTTIETREER RN

H-19 Professional
Video Terminal

il TP

Self-Instruction for Assembly
and BASIC Programming

power for your most complex programs.

The Heathkit line includes video terminals,
matrix and letter-quality printers and a
complete selection of accessories. You'll
even find award-winning self-instruction
packages to teach yourself programming
in BASIC or Assembly. ;

FREE -

CATALOG |

It's all in the <
new 104-page
Heathkit Catalog,

along with nearly 400 electronic kits for
your home, work or pleasure. Send for
your free catalog today, or pick one up at
your Heathkit Electronic Center.*

*Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S.

Write to Heath Company, Dept. 334-784, Benton Harbor, Ml 49022

(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7)
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Letters

structure and how to write it down. This
is a very important distinction. I suggest
that figuring out what the structure ought
to be is the hardest part of programming.
I find that data-structured design pro-
duces programs that are simple, modifi-
able, and that accurately reflect the prob-
lem they are supposed to be solving. This
method is explained in Principles of Pro-
gram Design, by Michael Jackson (New
York: Academic Press, 1975).
eMr Williams's table-search program
used as an example of structured flow-
charting has some difficulties. The index
of the largest element (MAXINDEX) is
described in table 1 (page 22) as:

1 < MAXINDEX < N

This means that neither the first nor the
last entry can be the largest, and that there
must be at least three elements in the
table.

1 = MAXINDEX = N

would have been better, and was prob-
ably intended.

Also, the initial setting of MAXVAL to
—9 X 10%* is much too machine depen-
dent. This number would have to be
changed for each compiler/computer
combination. Why should a programmer
even have to know what the smallest pos-
sible number is? It would be much better
to set MAXVAL to the contents of the
first entry in the table, and MAXINDEX
to 1. INDEX can then start at 2, since the
first entry in the table does not have to be

compared with MAXVAL—it is
MAXVAL.

There is another weakness in the pro-
gram. What if the table has no entries at
all? I know this is outside the specifica-
tion, but it really shouldn't be. As written,
the program will print:

MAXINDEX = 0, MAXV = -9 X 10*

Clearly, this is not true. The program

Listing 1

program FINDMAX
if array is empty (N = 0)
print 'V ARRAY IS EMPTY”
else array is not empty (N > 0)
set first entry as largest (MAXINDEX = 1, MAXV = V(1))
comparisons start at second entry (INDEX = 2)
while INDEX = N
find value of current array element (CURRV = V(INDEX))
if current array element > largest element so far (CURRV > MAXV)
new maximum element = current element (MAXV = V(INDEX))
new maximum index = current index (MAXINDEX = INDEX)

endif
increment index by 1 (INDEX = INDEX + 1)
endwhile
print MAXV, MAXINDEX
endif
endprogram

MICROSTAT

Microstat is an advanced statistics package designed for use in research,
education and industry. Microstatis a file-oriented statistics package witha
Bata Management Subsystem (OMS) that creates the data files plus the
ability to: edit, list, destroy, delete cases, augment, sort, rank-order, lag,

INTERCHANGE

I you use the CP/M ™ operating system, life just got a whole lot easier for
you. Interchange is a Z-80™ assembly language program that gives you all
of the features that PIP doesn't, plus several unique features. Some of the
features of Interchange include:

move, merge and transform the data. The data transforms include: add,

subtract, multiply, divide, reciprocal, log, natural log and antilog, exponen-
tial, linear transformations plus adding any number of variables to create

new variables.

Once the file is created, it can be used to produce: Descriptive statistics,
Hypothesis tests (mean and proportion), ANOVA (one-way, two-way and
random blocks), Scatterplots, Frequency distributions, Correlation analysis,
. Simple and Multiple regression, Time Series, Nonparametric tests (11 of
them), Crosstabs and Chi-square, Factorials, Permutations, Combinations,
and 8 Probability distributions. ‘

The price of Microstat is $250.00 and the user’s manual is available for
$20.00 and includes sample printouts. Since the printouts reference stand-
ard statistics textbooks and journal articles, you can compare the accuracy
of Microstat to results produced on much larger systems. No other statistics

DIR, in the usual fashion, p/us listing all files exc/uding those with a specified
character. Read/write status is also given.

ERA, as usual plus axc/usive erases. In addition, a “Q" switch can be used to
query on each erase, a “W" allows erases of R/0 files without query
(normally you are queried), and an “R" switch if system files are to be
included.

LIST permits printer listings with formatting controlled by TAB, WIDTH,
LINES and WRAP. If you are using the QT Systems Clock Board, listings
include the date and time. ’

COPY including exclusive copies and the optional “0Q", “W" and "R"
switches plus an “E” switch that queries if the file already exists. It also
allows for changing disks in the middle of a copy if either the disk or
directory become full. It automatically verifies copies.

package seems to have the confidence to do that . . . at any price.

Microstat is available for the North Star DOS and Basic, Microsoft's
Basic-80™ (5.03 or later) and Compiler Systems’ CBasic2™. Please
specify 8” SO (soft-sectored) or North Star 5" disk when ordering.

ECOSOFT
P.O. Box 68602

Indianapolis, IN 46268

(317) 283-8883

master charge

THE INTERBANK CARD
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STAT, with ambiguous, unambiguous and exclusive listings. It produces an
alphabetized listing and includes each file length, total directory entries and
space used and unused.

Other commands include RENAME (including ambiguous), HELP, START,
END, CLEAR, RESET, DATE, TIME, TAB, WIDTH, LINES, WRAP, 0T,
SETIT and TYPE. Once you've used Interchange, we doubt that you'll ever
use PIP again. The price of Interchange is $59.95 and the manual is
available for $10.00. Orders must be accompanied with your CP/M serial
number. Interchange is recommended for a 32K or larger system and will
not run with an 8080 CPU. At the present time, only User 0 is supported.
CBasic2 is a registered trademark of Compiler Systems. .

CP/M is a registered tredemark of Digital Research.
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Mountain Computer
- put it all together
foryou

The CPS Multll’-'unctlon Card

Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel
output interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple |1®. Serial and Parallel
output may be used simultaneously from CPS. CPSiis configured from a set-up program on diskette which sets the parameters
(such as baud rate, etc.) for all functions contained on the card and is stored in CMOS RAM on the card. Once you have |
configured. your card, you need never set it up again. You may also change parameters from the keyboard with control |
commands. All function set-ups stored on-board are battery powered for up to two years, “Phantom slot” capability permits |
assigning each of the functions of |(CPS to different slots in your Apple without the card actually being in those slots! For
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the
serial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide vanety of configurations, thereby providing
software compatibility with most existing programs. “We've put it all together for you”"—for these reasons and many more!
Drop by your Apple dealer and see for yourself how our CPS Mu/t/Funct/on Card can expandthe capabilities of your Apple and
save you a great deal of money as well!

Calendar/Clock Parallel Output Serial Interface

e One second to 99 years e Features auto-line feed, Apple e Features auto-line feed, trans-

* Battery backed-up (2 years) tabblng, line length, delay after parent terminal mode, Apple

* Two AA standard alkaline batteries carriage return, lower to upper tabbing, line length, delay after
for back-up (provided) | case conversion _ carriage return, local echo of

e Compatible with MCI Apple e Centronics standard— output characters, simultaneous
Clock™ time access programs L reconfigurable to other standards serial/parallel output, lower to

e Status bit handshaking upper case conversion, discarding

of extraneous LFs/from serial input

: e Uses the powerful 2651 serial
Special PCl chip
, M t l c t Introductory e 16 selectable internal baud rates—
<) ouniain compuier Price 50 to 19.2Kbaud
‘ INCORPORATED , e Half/Full duplex terminal operation
300 El Pueblo  Scotts Valley, CA 95066 2 3 9 9 Kgyg“gﬁ;fﬁguiﬁg;%'gigﬁg‘i232‘3
(408) 438-6650 TWX: 910 598-4504 : operation
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What can you honestly
expect from an interactive
data terminal that costs only
$3697?*

Well, to begin with, color graphics.

~  RCA’s VP-3301 has unique color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbow-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LS| video control. 20 and 40 character formats. RS232C and

20 mA current loop. Six baud rates. Eight data formats. ASCIi
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMQOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator.** It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks such as those provided by
Dow Jones News/Retrieval Service, CompuServe and Source.

All this—for the low price of $369. And it's made by RCA. So
get the whole story about the surprising VP-3301 today. Write
RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Order toll-free: 800-233-0094.

**Model VP-3303 with built-in RF modulator—$389.
*Suggested user price. Monitor and modem not included.
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Letters

should test explicitly for an empty table.
The final pseudocode is shown in listing 1.

Listing 1 exhibits none of the problems
I've mentioned, and it was patterned using
data-structured design.

Mayer Wantman

3D Systems

17 Grange Rd

Elstree, Hertfordshire,
WD6 3LY, England

Gregg Williams Replies:

Mr Wantman's distinction between
notation and method is a particularly in-
cisive one. Because it is one of those ideas
that illuminates the mind and helps clarify
its intended subject, I'm sure I will find it
useful in the future.

Also, his corrections concerning
MAXINDEX, the initialization of
MAXVAL, and the possibility of an emp-
ty V array are correct. The first was a
typographical error, but the last two
were, alas, design errors on my part. My
thanks to Mr Wantman for pointing them
out.

Prailse from All Over

It would be nice if more software com-
panies took a leaf from Versawriter’s sales
program and offered a sample of their
products—perhaps a demonstration disk
for a dollar plus your disk. Boy, that
would certainly help in evaluating the
stuff they're offering.

Evans M Harrel
342 Sequoia Dr
Marietta GA 30060

Southwestern Data Systems has recent-
ly introduced The Courier, a demonstra-
tion disk for dealers. It contains program
samples from several manufacturers.
While not as convenient as trying out pro-
grams in your home, you now have the
opportunity to evaluate programs from
several sources at your local computer
store. . . . MH

In a day when companies charge you at
the drop of a hat for an update to their
software, here comes Tom Gibson pro-
viding an update to tiny-c, without
charge. (See the letter from Tom, below.)

I've seen or heard of no other company
doing this, Practices such as this will



MAKING MINIS OUT OF MICROS.

Here’s the system builder’s
solution for successful computers
and applications. Push in the CCS
component. Push in the operating
software. And push on with your ap-
plication. CCS systems and compo-
nents are designed to go together
quickly, and to keep running reli-
ably, with a proven return rate of
less than 1%.

And you get performance. The
systems deliver hardware vectored
interrupts and the capability to inter-
leave DMA data transfers with rates
as high as two megabytes per sec-
ond, plus bank select memory of up
to 512K bytes. This 8-bit system pro-
vides single user, multiuser, and
multitasking capability with ample
speed to prevent operator waiting or
loss of incoming real-time data.

The systems are available with
CP/M or MP/M operating systems.
For real-time or multiuser applica-
tions, the CCS OASIS real-time
multitasking operating system sup-
ports re-entrant programs and
relocatable code modules, with
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O Please have a sales representative

O Please send more information on
CCS Systems and Expansion

California Computer Systems I
250 Caribbean Drive
Sunnyvale, CA 94086

facilities for task-to-task communi-
cation, file protection, time-of-day
bookkeeping, spooling, task overlay,
dynamic memory management,
ISAM file structures and device-
independent I/O. CCS OASIS in-
cludes debug, text editing, linkage,
and file sort utilities; the system
supports a host of existing lan-
guages, applications, and utilities
from a range of vendors.

Powerful computer systems you
can configure to your demanding
requirements quickly, and with con-
fidence. Choose from a variety of
systems. Expand with CCS board-
level modules for memory, disk con-
trol, high-speed arithmetic, and 1/O,
plus subsystems for floppy and hard
disk storage.

If you sell, install, or use com-
puter systems, you should know
more about the CCS product line.
We’ve got a lot more to tell. Tear
out and return the coupon for more
information. Or call.

CP/M and MP/M are trademarks of Digital

Research. OASIS is a trademark of Phase One
Systems.
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Tomorrow's
Software. ..
Today!

UCSD’

P-SYSTEM

PORTABLE
POWERFUL
PROFESSIONAL

acter editors, filer,

screen an
€ ties and compilers.

assem

, CONTRACTORS
*MilestorielMi== Organic Software’s
answer to'PERT. Critical path
modelingz#
¢ FORTRAN=ANSI 77 Subset

r the professional.
KEM) _ Appointment
scheduling for your micro.

for A. |. applications
ext database system

And Much More —

READY TO RUN ON
DECLSI-11%
TRS-80 Model II§

PCD SYSTEMS

P. 0. Box 143

Penn Yan, NY 14527
315-536-3734

}TMDIgital Equipment
§TM of Tandy Corp.
*TM u. of California
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Letters

guarantee tiny-c associates a good reputa-
tion and a long life.

Jack M Williams
902 Anderson Dr
Fredericksburg VA 22401

To: tiny-c Two customers

Enclosed is a revision of tiny-c Two.

Usually we charge a small fee for up-
dates. But because tiny-c Two is a
brand-new product and this is a signifi-
cant revision, we are sending it
without charge to all our tiny-c Two
customers.

You may keep your old disk. We
would appreciate it if you would
remove and destroy its "tiny-c" label,
and erase all its files. Then you may
use it as a scratch disk.

Tom Gibson
Tiny-c Associates
POB 269

Holmdel N] 07733

When post-warranty service from a
microcomputer manufacturer can be
described only with superlatives such as
“exemplary” and “outstanding,” the time
has come to bring it to BYTE readers’ at-
tention. In a field noted for its past lack of
customer support, my experience with
Dynabyte’s civilized and decent way of
treating consumers convinces me it is in a

league with such legendary firms as Rolls-

Royce (automobiles) and Mclntosh
(stereo equipment).

I called Dynabyte in Menlo Park,
California, from London, Canada, about
an intermittent disk problem with my

Dynabyte 5200. Although the warranty

“period had expired, Roy Wheaton,

Dynabyte’s new national service man-
ager, telephoned me. He not only spent
some time on the phone “walking me
through” the problem (I know nothing

. about the inside of a computer), but also

arranged to rush me hundreds of dollars’
worth of new parts without payment in
advance. He called back several times to
check whether they had arrived. The
problem, an auxiliary disk controller, was
sent back with the unneeded parts he sent,
on an exchange basis for $65.

Dynabyte’s policy of total customer
satisfaction should be contrasted with an
increasing number of firms in our society
that become incommunicado after the
sale. I have never experienced anything

like the customer support given by
Dynabyte.

Benjamin D Singer

Faculty of Social Science
Department of Sociology

University of Western Ontario
London, Ontario, N6A 5C2, Canada

Null Way To Run

William Sommerfeld's self-replicating
program is an elegant one, but not quite
the shortest. (See “Letters,” March 1981
BYTE, page 16.) That honor goes to the
“null” program:

which, if run, also prints exactly itself.

Here is, I think, the smallest self-
replicating and self-modifying program.
Notice that the program it becomes is also
self-replicating (in fact, the one mentioned
above):

1 LIST
2 NEW

Finally, if mere self-replication isn't
enough, an infinitely self-replicating pro-
gram:

1 LIST
2 RUN

Robert F Barnes
905 Delaware Ave
Bethlehem PA 18015

Expert Advice

On page 52 of the January 1981 BYTE,
there is a photo showing a power-line
filter in a video terminal. (See photo 2 in
Steve Ciarcia’'s “Electromagnetic In-
terference.”)

The label on the capacitor is 0.1 pF at
1000 V DC. BYTE readers should be
warned that the selection of a DC-rated
capacitor for use across the power line is a
task for an expert. Nonexperts should use
capacitors rated for the AC line voltage
and recognized for this use by Under-
writers Laboratories.

R E Stutz

Engineering Manager

Special Components Operations
Sprague Electric Company
26899 S Mooney Blvd

POB 5000

Visalia CA 93278m
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MANAGER'S
DILEMMA NO.2

How to put .
a system together
by tomorrow.

MOSTEK.

You can reduce
the time lag between
an idea and its execution with
Mostek MD Series STD-Z80 BUS
modules. In this system compo-
nent approach, your engineer se-
lects the functions he needs—
‘CPU, memory, I/0, etc. Then, he
inserts the compact STD-Z80
BUS modules into a card cage.
Redesigns are as easy as adding,
exchanging, or deleting modules.

Our broad software line fur-
ther speeds the design cycle. A
real-time multi-tasking execu-
tive is available. And a CP/M*
compatible operating system.
And a new Process BASIC that

(© 1981 Mostek Corporation

V3 o

Pr
STD-Z80 BUS
microsystems.
The cost
effective edge.

*Trademark of Digital Research Corp.

is a development system
and a stand-alone executive.
And now, more than ever,
STD-Z80.BUS boards are the cost-
effective edge. Because we've
just reduced prices an average
of 30%! Delivery is from stock
through your Mostek distributor.
We also offer OEM discounts,
a one-year warranty, and more.
Get all the facts today. Because
you never know when you'll
have to put a system together
by tomorrow. Contact Mostek,
1215 West Crosby Road, Carroll- -
ton, Texas 75006; (214) 323-1829.
In Europe, phone Mostek
Brussels: 762:18.80.

MOSTEK® and MD Series are trademarks of Mostek Corporation




Terminal Width Problems
with the OSI Challenger

Shel Sacks, 2 Eldorado Blvd, Plainview NY 11803

If you use an OSI (Ohio Scientific) Challenger 1P com-
puter with a video display having a line length or TW
(terminal width) of less than 24 characters, you know
that you cannot properly save programs on cassette. This
is due to OSI's BASIC-in-ROM requiring a 72-character
terminal width. In fact, 72 is the default value for the TW
parameter, which is requested after the system is booted.
But this problem of properly saving programs is easily
solved.

The TW parameter is found in memory location 15
(decimal). The value of this parameter can be easily

changed by a POKE, either given in immediate mode or
from within a program. You might want to try a few dif-
ferent values and watch the changes in the display when
listing a program.

Due to overscan on the television that I use for a video
display, I program with TW set at 22 so that I can see all
characters as they are entered. When I'm ready to save
the program on tape, I begin with a POKE 15,72, which
returns the TW parameter to 72 and ensures that the pro-
gram is saved properly. I then SAVE the program as
usual.®

« Tutor mode.

« Take back one move.

* Opening library.

« Change sides anytime.

« Change the level of play easily
during the game.

all moves.

ODIN BY PETER FREY.

FEATUREPACKED TO MAKE YOU
THE MASTER OF THIS GREAT STRATEGY GAME.

Odin;" a product of Alpha Beta, the Atkin, Frey, Morgan, Slate software
group, plays the ancient game of Annexation (also known as Reversi)
according to the modern rules specified by the United States Othello
Association. Odin challenges and teaches on ten progressive levels. With
impressive, crystal clear graphics. Plus these exciting and helpful features.
» The ability to set up any position.

* Display a complete record of

« Instant replay in graphic detail.
« Instant strategic evaluation.
+ Odin thinks on opponent’s time.

FREE MEMBERSHIP. (In Illinois 800-972-5855).
OrderOdinand geta free Or write Odesta

United States Othello OTHELLO Publishing 930 Pitner,
Association membership, QUARTERLY Evanston, Illinois 60202.

We cantt afford to ¥
lose our wetlands.

4For years, marsh-
/ es, swamps and
4 bogs have been
R} drained and filled

for farmlands

and manmade
% ‘improvements.”
¢ But we need our
—wetlands. They're
natural fish farms

including a compli-
mentary subscription to
the Othello Quarterly.

TO ORDER or for the

Disk

Apple™ Disk
(Atkin/Frey)
TRS-80™(32K)

i provide a buffer from
" ; floods and storms.

$40.00 Millions of
acres of
$34.95 + " wetlands have

name of your nearest By
dealer. CALL TOLL =
FREE. 800-621-5199

Af{ ple is the registered trademark of Apple, Inc.
S-80 is a registered trademark of Tandy Corporation.

Coming soon trom Qdesta Pubhshmg David Slate’s Checkers.

John Morgan’s Game Disk.

24 July 1981 © BYTE Publications Inc

ODESTA
PUBLISHING

‘1‘ i already been destroyed.
We can't recreate our wet-

iy s} '{lands once they're gone. We can
pteserve those we have. You can help.
Join the National Wildlife Federation,
% Department 103, 1412 16th Street,
= NW, Washington, DC 20036.
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TurnyourApple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple.You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that's the key to the
versatility of the SoftCard/Apple.

Circle 250 on inquiry card.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk 1/0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer’s now. Or, we'll send it to you
and include a dealer list. Write us. Call
us. Or, circle the reader service card
number below.

SoftCard is a trademark of Microsoft. Apple II and
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 is a registered trademark of Zilog.
Inc. CP/M is a registered trademark of Digital
Research, Inc.

‘ CONSUMER E PRODUCTSI

Microsoft Consumer Products, 400 108th Ave. N.E.,
Believue, WA 98004. (206) 454-1315



The Santa Cruz Open

Othello Tournament for Computers

In mid January, when the Midwest
and Northeast were weathering
heavy snows and subzero tempera-
tures, programmers from the US and
abroad, laden with microcomputers
or terminals and modems, traveled to
the University of California in sunny
Santa Cruz, for the Santa Cruz Open
Othello Tournament. Each program-
ming team had been preparing for
months for decisive head-to-head
competition in which only one pro-
gram would triumph as champion.
For individuals accustomed to
solitary, cerebral pursuits, this tour-
nament provided a public arena in
which to demonstrate their skills.

The focus of this concentrated
preparation was a complex strategy
game, originally called Annexation,
then renamed Reversi. It is now
known as Othello, a trade name of
CBS Inc. The rules of play and
strategic ideas for this game have
been discussed in earlier issues of
BYTE (see references at the end of this
article).

The University of California, Santa
Cruz (UCSC), was an unconventional
site for this electronic confrontation.
The campus buildings are nestled
among redwood trees on a hill over-
looking Monterey Bay, an area of
mostly undisturbed natural beauty.
When the visitors arrived on campus
for the weekend tournament, many
must have thought they had been
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Peter W Frey
Visiting Professor
University of California
421 Kerr Hall
Santa Cruz CA 95064

misdirected to a meeting of the Sierra
Club.

The weekend was filled with many
little surprises. Despite our careful
plans, campus security forgot to open
the fortress-like Applied Science
building at the appointed hour. After
traveling great distances at con-
siderable expense, the competitors
found themselves at a closed gate sur-
rounded by dense forest. Members of
the security force finally responded to
our panicky telephone calls and
opened the main gate, but then they
promptly departed, leaving all of the
rest rooms locked. The problems
were eventually taken care of,
however, and the Othello tourna-
ment gained a momentum of its own
and proceeded in reasonable order.

Twenty teams were
represented—more
entries than in any
computer-chess
competition.

Tournament information was sent
to potential participants last
September. Later in the fall, most of
the personal computing magazines
carried announcements of the event.
Even though Othello is a recent in-
troduction to this country from

Japan, it has gained a loyal following,
and the organizers were surprised by
the large number of individuals who
responded enthusiastically. When
tournament day arrived, 20 teams
were represented—more entries than
in any computer-chess competition.

The Santa Cruz Open was note-
worthy also in respect to its budget.
There wasn't any. Nevertheless, the
event managed to take on the ap-
pearance of a big-time competition
because of the enormous enthusiasm
of the participants and the generous
support from various segments of the
computing community.

At the request of Dan and Kathe
Spracklen, Fidelity Electronics and
the Hayden Book Company provided
air transportation from New York for
the tournament director, Jonathan
Cerf. Jonathan had recently returned
from London where he had wrested
the World Othello Championship
from the Japanese. It was the first
time that anyone outside Japan had
held the title. For US Othello players,
Jonathan's victory was akin to our
hockey team’s victory over the Rus-
sians at the 1980 Winter Olympics.
We were extremely pleased to have
Jonathan with us, and he turned in an
absolutely superb job as tournament
director. His efforts were aided by a
computer program | had written to
keep track of match outcomes,

Text continued on page 32
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MEGASTOR consists of two very reliable 8-inch drives, complete with mtegral power
supply and controller card for APPLE Il.

Any software currently running under APPLE Il DOS will run on MEGASTOR.

Special software is available to convwert APPLE Il DOS files to IBM 3741 Ebcdic-formatted
files, and to read IBM-formatted filﬁ,

. MEGASTOR offers the user:
\ ! 1 1 or 2.2 megabytes of
~— storage per dual-

oy drive unit.

Full APPLE Il
compatibility.

Digtributorship
and overseas
enquiries
welcomed.

*Apple is a trade mark
of Apple Computer Inc.

‘\Hasak House,

- 8 Stuart-Road,
High Wycombe Bucks,
¢ ~-HP13 6AG, England.
Tl H.W. (0494) 448633



A Major Breakthrough

The

N

The System 2800 is the next logical step in the
continuing line of innovative products from the
Systems Group.

Unbeatable S-100 Memory Boards

First was the development of the DMB6400

series of S-100 Memory boards featuring the
innovative Bank
Select switching
technique. This
enables users to
software select
up to four totally
independent
memory banks
per board.

The 2nd Generation

Then came the 2nd Generation of |IEEE S-100
COMPATIBLE 280 PROCESSORS, FLOPPY DISK
CONTROLLERS and SERIAL 1/0 BOARDS. Each
has been designed for single user, multi-user or

OVOTERE DONN

network operating systems
such as CP/IM®,

MP/M™ CP/Net™

and OASIS™,

The Next

Logical Step ...

We challenged our design team to create an
innovative yet competitive system utilizing our
existing line of field proven, dependable S-100
boards. The result: a highly reliable, quality built,

state of the art microcomputer that gives you
the cost/performance edge you need to be a
leader in your field.

The System 2800 comes with a choice of
operating systems: CP/M with an enhanced
CBIOS for single user systems and either MP/IM
or OASIS for multi-user, multi-tasking systems.
MPI/M is available with either a standard or

CP/M MP/M and CP/Net are trademarks o f Digital Research
OASIS is a trademark of Phase One Systems




enhanced XIOS. The CP/M based System 2800

provides improved diagnostic reporting capability
and increased sector sizes of 1024 bytes yielding

disk performance throughput increases up to
400% over standard unblocked systems.

The enhanced multi-user, multi-tasking MP/M
based System 2800 provides the same advanced
features as CP/M. In addition, this interrupt
driven implementation can offer performance
throughput increases up to 2000% thru
extensive disk buffering for applications
requiring a large number of disk accesses.

Also available is the OASIS operating system
with ISAM files, automatic record locking and
multiple-user print spooling.

All operating systems are available in either
floppy or hard disk configurations. The disk
drive selection includes single or double sided,
double density 8-inch floppies with up to 2.52
megabytes of formatted storage per system,
expandable to 5.04 megabytes, and an 8-inch 10
megabyte winchester hard disk.

Cost Effective Reliability

Dealers, OEM’s and System Integrators share
many common needs. Not the least of these is
dependable products. That's why we back our
System 2800 with our established reputation for
high quality products, superior support, prompt
and courteous service, and a one-year warranty.

Take the next logical step. See your nearest
computer dealer, or contact us for the complete
story on our S-100 family of board products and
enhanced systems.

Systems m

A Division of MEASUREMENT systems & controls

incorporated
1601 Orangewood Ave.
Orange, Calif. USA 92668
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN

For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O.
Box 1118, Scottsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma




Introducing 4 new programs from the

These new programs are going to do
for you just whatour VisiCalc™ program
has done: make your computer work
harder, so you can work smarter!

They'll enable a personal com-
puter to take over more of those
tasks eating up so much of your
time. That'll give you more time to
concentrate on the tasks where your
skills, experience and intuition can
do the most good. Things like think-
ing, planning and managing.

A personal computer can help
you do all these things better. And
Personal Software™ programs will
help you do them best!

©) 1981 PERSONAL SOFTWARE INC.
Apple i a registered trademark of Apple Computer, Inc

VisiDex. The VisiDex™ program
makes it a snap for you to remem-
ber anything, and everything,

you don't want to forget.

It's a free-form personal filing
program with nearly unlimited cross
referencing.

VisiDex “thinks” and “remem-
bers” just the way you ask it to—so
you can access it anyway you want,
and find exactly what you want—
instantly!

VisiPlot. The VisiPlot™ program
makes it easy to see what your
numbers really say.

It adds real meaning to financial
analysis, forecasting, budgeting and
business planning. Because VisiPlot
takes hard-to-grasp numbers and au-
tomatically turns them into easy-to-
comprehend charts and graphs,
right before your eyes!

All kinds of charts and graphs,
with all kinds of flexibility in titling,
shading, and color—all at the touch
of a few buttons!

Ask your favorite retail computer dealer for a demonstration of the Personal Software programs.




- HOWTO WORK

SMARTER
NOTI HARDER

people who brought you VisiCalc!

VisiTrend/VisiPlot. If you want
sophisticated trend forecasting and
statistical analysis—and you know
how hard it is to create them by
hand—you’ll want to get your hands
on the VisiTrend/VisiPlot™ program!

This program will enable you
to rapidly perform regressions and
time series analysis, plus providing
you with comprehensive charting
and graphing capabilities.

VisiTerm. The VisiTerm™ program
enables you to reach out to the
world.

With VisiTerm, you'll be able to
use your personal computer to com-
municate with larger computers, to
tap into data networks, to communi-
cate with other personal computers.

VisiTerm gives you all the
benefits of a personal computer,
plus all the advantages of an intelli-
gent terminal, all in one package.

azasONA! .

All of these programs are currently
available for the Apple II and II Plus.
Besides their many individual ben-
efits, these new programs deliver
an even greater total benefit. That's
because many of them interact
with each other and with our new,
enhanced version of VisiCalc.
Together, they give you an
unprecedented family of personal
computing capabilities; making the
computer work harder, so you

can work smarter! E 'N-

FTWAT

Or call us at (408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086.

Circle 314 on Inquiry card.




Text continued from puge 26:

calculate standings, and make pair-
ings for each new round. The pro-
gram ran on a Radio Shack Model III
TRS-80 lent to us by the local Radio
Shack retailer.

We also received generous assist-
ance from many others. BYTE
Publications offered a prize of an
autographed, bound set of its early
volumes. The Computer Room, a

Photo 1: Peter Frey, the author, waits patiently for his TRS-80 to calculate its next

move.

reaches for the chess clock.
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retail establishment in nearby Scotts
Valley, provided two Commodore
PET computers for the weekend. One
of these machines was used to run the
program of our most distant entrant,
Anders Kierulf, who was competing
by proxy from the University of
Zurich in Switzerland. Members of
the local Apple and TRS-80 users’
also volunteered their

groups

assistance. Several ran programs for
entrants who could not be at the tour-
nament site.

To accommodate individuals
operating from large machines at dis-
tant locations, six of my colleagues at
UCSC donated the use of their offices
and telephones for the weekend. This
arrangement avoided the consider-
able expense of installing telephones
in the main tournament room and
also provided some unexpected enter-
tainment. Prior to the tournament,
we had completed a university requi-
sition to obtain keys for each office.
On the first day of the tournament, |
assigned office keys to each of the
mainframe participants so that their
terminals and modems would be
secure. Imagine my chagrin when I
learned that most of these keys did
not work. The weekend was only a
few hours old, and already some of
the participants were starting to
wonder if the tournament organizer
had all of his marbles in the right
place. A hastily discovered master
key saved us.

Having six participants located in
faculty offices away from the main
tournament room also led to some
logistical complications. When a
microcomputer was paired with a
mainframe, it was a simple matter to
move the microcomputer into the
proper office. When two mainframes
were paired, the solution was not so
easy since each was anchored to a
telephone outlet. The problem was
eventually solved by borrowing a few
tricks from the ancient Greeks. Spec-
tators who had dropped by to see this
curious event were treated to a
modern version of the marathon.
Moves were relayed from one office
to another, sometimes located on dif-
ferent floors, by messengers running
as fast as possible. The spectators, |
am sure, were impressed by our
brilliant use of modern technology.

The tournament involved a David
versus Goliath theme as well. Not
only were lowly TRS-80s matched
against large systems like the Control
Data Cyber 170/730 and the Univac
11/40, but many first-time com-
petitors found themselves sitting
across the table from computer

Circle 436 on inquiry card. —=p
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This high quality professional computer monitor 80 character display makes it ideal for word
processing and scientific applications.

provides sharp, clear display of up to 80 characters by
25 lines of text, making it ideal for word processing as

well as standard business applications.
Lightweight industrial grade construction gives N E C

maximum portability with reliable operation.
Color monitor also available for Apple* Atari® and " NEC America, Inc.
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Rank Author(s) Affiliation
1 Paul Rosenbloom Carnegie-Mellon Univ
Pittsburgh PA
2 Charles Heath Instant Software
Peterborough NH
3  Dan and Kathe Fidelity Electronics
Spracklen Miami FL
4a Peter Frey Northwestern Univ
Evanston IL
4b  Larry Atkin Applied Concepts
Peter Frey Garland TX
6  Stephen Cheng DataSoft Inc
San Jose CA
7  Anders Kierulf Univ of Zurich
Zurich, Switzerland
8  Rob Phillips Univ of Maryland
College Park MD
9a Douglas Larson Hewlett-Packard
Paul Gootherts San Jose CA
9b  Bill Tomlinson California State
Mark Faron Univ, Northridge
¢ Chris Gates
11 Richard Adams Data General
Dayton OH
12 David Levy Philidor Software
Kevin O'Connell London, England
13 Nick Jacobs Univ of California
Berkeley CA
14 Michael Riley AB Computers
Montgomeryville PA
15a  Gerhard Ringel Qantel Corporation
Dan Jones Hayward CA
15b  Ron Burke Summit NJ
17 Bill Kemper Hewlett-Packard
Corvallis OR
18  Brian Redman Bell Telephone
Lynn Aston Labs, Whippany NJ
19  Peter Frey Northwestern Univ
Evanston IL
20  Jack Decker The Alternate Source
Lansing Ml

Tournament Site
Kate Rosenbloom
author

authors

author

Larry Atkin
author

Stuart Hastings
James Morgan
authors

authors

author

authors

author

Ernest Maharenke
authors

Philip Manoff
John Sechrest

Brian Redman
Kurt Inman

Greg Vaughan

Representative at Programming

Hardware Language Wins-Losses
DEC KA10 SAIL 8-0
Model | TRS-80 Assembler 71
4 MHz 6502 Assembler 7-3
Model | TRS-80 Assembler 7-4
2 MHz 6502 Assembler 5-4
Model | TRS-80 Assembler 4-4
Commodore PET Assembler 5-4
Univac 11/40 Pascal 5-4
HP-1000 FORTRAN 4-4
CDC CYBER 170/730  BASIC 4-4
C/330 Eclipse Pascal 4-3
2 MHz 6502 Assembler 4-4
MODCOMP BCPL 3-5
Commodore PET Assembler 3-4
Qantel System 220 Assembler 3-5
Model | TRS-80 Assembler 3-5
HP-85 BASIC 2-6
VAX 11/780 C 2-6
Model | TRS-80 BASIC 1-5
Model | TRS-80 BASIC 1574

Table 1: Final standings for the Othello Tournament held at UCSC on January 17 and 18, 1981.

luminaries such as Dan and Kathe
Spracklen, David Levy, or Larry
Atkin. These tournament regulars
had ten times as much experience as
everyone else combined. Despite this,
several of the newcomers turned in
impressive performances.

Tournament Rules

The tournament rules closely
followed those adopted for human
competition by the United States
Othello Association (USOA). Each
contestant was allowed a maximum
of 30 minutes for each game and
moves were communicated using
standard USOA notation. Pairings in
the first round were determined by a
random process. This was necessary
because many programs had not been
used in tournaments or they had been
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modified extensively since their last
public performance.

A modified Swiss procedure was
used to make the pairings for all
subsequent rounds. At the end of
each round, all of the contestants
were ranked on the basis of their
won-lost records and by cumulative
piece differential when records were
equivalent. Matches were then slated
between the programs in first and sec-
ond place, third and fourth place,
fifth and sixth place, and so on. When
this led to a pairing between con-
testants who had already met, a
modified set of pairings was prepared
which approximated the initial plan
as closely as possible. The Model III
TRS-80 performed these contestant-
juggling acts quickly and accurately.
This system of pairings insured that

each contestant met an opponent of
relatively similar strength. Although
this decreased the number of lopsided
outcomes, the won-lost records did
not accurately reflect the relative
playing strength of each program.
After the planned eight rounds had
been completed, five programs were
tied with records of five wins and
three losses. TOurnament director
Cerf arranged several playoff
matches between contestants who
could stay a few extra hours. The
addition of these extra matches, plus
the cancellation of several others
because of telephone problems, led to
an unequal number of matches for the
different programs. To arrive at final
rankings, we used a Guttman scaling
technique, instead of more conven-
tional procedures. This is an iterative
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The Percom Peripheral

35 cents

Percom’s DOUBLER II™ tolerates wide variations in media, drives

GARLAND, TEXAS — May 22, 1981 —
Harold Mauch, president of Percom Data
Company, announced here today that an im-
proved version of the Company’s innovative
DOUBLER® adapter, a double-density plug-in
module for TRS-80° Model I computers, is
now available.

Reflecting design refinements based on both
theoretical analyses and field testing, the
DOUBLER I1%, so named, permits even great-
er tolerance in variations among media and
drives than the previous design.

Like the original DOUBLER, the DOU-
BLER I plugs into the drive controller IC
socket of a TRS-80 Model I Expansion Inter-
face and permits a user to run either single- or
double-density diskettes on a Model L.

With a DOUBLER 1II installed, over four
times more formatted data — as much as 364
Kbytes — can be stored on one side of a five-
inch diskette than can be stored using a stan-
dard Tandy Model I drive system.

Moreover, a DOUBLER 11 equips a Model |
with the hardware required to run Model 111
diskettes.

(Ed. Note: See “OS-80%: Bridging the TRS-
80" software compatibility gap” elsewhere on
this page.)

The critical clock-data separation circuitry
of the DOUBLER 1II is a proprietary design
called a ROM-programmed digital phase-lock
loop data separator.

According to Mauch, this design is more
toierant of differences from diskette to diskette
and drive to drive, and also provides immunity
to performance degradation caused by circuit
component aging.

Circuit misapplication causes diskette read, format problems.
High resolution key to reliable data separation

GARLAND, TEXAS — The Percom
SEPARATOR™ does very well for the Radio
Shack TRS-80° Model I computer what the
Tandy disk controller does poorly at best: reli-
ably separates clock and data signals during
disk-read operations.

Unreliable data-clock separation causes for-
mat verification failures and repeated read
retries.

CRCERROR-TRACKLOCKED OUT

The problem is most severe on high-number
(high-density) inner file tracks.

As reported earlier, the clock-data separa-
tion problem was traced by Percom to misap-
plication of the intemal separator of the 1771
drive controller [C used in the Model I.

The Percom Separator substitutes a high-
resolution digital data separator circuit, one
which operates at 16 megahertz, for the low-
resolution one-megahertz circuit of the Tandy
design.

Separator circuits that operate at lower
frequencies — for example, two- or four-

R

Percom DOUBLER_ :

Mauch said “A DOUBLER II will operate
just as reliably two years after it is installed as it
will two days after installation.”

The digital phase-lock loop also eliminates
the need for trimmer adjustments typical of
analog phase-lock loop circuits.

“You plug in a Percom DOUBLER II and
then forget it,” he said.

The DOUBLER I also features a refined
Worite Precompensation circuit that more
effectively minimizes the phenomena of bit-
and peak-shifting, a reliability-impairing char-
acteristic of magnetic data recording.

The DOUBLER II, which is fully sof tware
compatible with the previous DOUBLER, is
supplied with DBLDOS™, a TRSDOS -
compatible disk operating system.

The DOUBLER 1I sells for $ 8y in‘ilsuc.i—
ing the DBLDOS d'Skemﬁpﬂ *.‘q‘ :

megahertz — were found by Percom to provide
only marginally improved performance over
the original Tandy circuit.

The Percom solution is a simple adapter that
plugs into the drive controller of the Expansion
Interface (El).

Not a kit — some vendors supply an un-
tested separator kit of resistors, ICs and other
paraphernalia that may be installed by mod-
ifying the computer the Percom
SEPARATOR is a fully assembled, fully tested
plug-in module.

Installation involves merely plugging the
SEPARATOR into the Model I El disk con-
troller chip socket, and plugging the controller
chip into a socket on the SEPARATOR.

The SEPARATOR, which sells for only
$29.95, may be purchased from authorized Per-
com retailers or ordered directly from the fac-
tory. The factory toll-free order number is
1-800-527-1592.

Ed. note: Opening the TRS-80 Expansion In-
terface may void the Tandy limited 90-day
warranty. Circle 310 on inquiry card.

Owners of original DOUBLERs may pur-
chase a DOUBLER II upgrade kit, without the
disk controller IC, for $30.00. Proof of pur-
chase of an original DOUBLER is required,
and each DOUBLER owner may purchase only
one DOUBLER II at the $30.00 price.

The Percom DOUBLER 11 is available from
authorized Percom retailers, or may be ordered

direct from the factory. The factory toll-free
order number is 1-800-527-1592.

Ed. note: Opening the TRS-80 Expansion In-
terface may void the Tandy limited 90-day
warranty. Circle 309 on inquiry card.

All that glitters is not gold
OS-80™ Bridging the TRS-80*
software compatibility gap

Compatibility between TRS-80" Model 1 diskettes and
the new Model Il is about as genuine as a gold-plated lead
Krugerrand.

True, Model | TRSDOS * diskettescan be read on a Model
11l. Bur first they must be converted and re-recorded for
Model Il operation. ;

And you cannot write to a Model 1 TRSDOS *diskette.
Not with a Model Ill. You cannot add afile. Delete a file. Or
inany way modifya Model | TRSDOS diskette with a Model
I computer.

.
Furthermore, your converted TRSDOS diskettes cannot
be converted back for Model | operation.
TRSPOS is a one-way street. And there's no retreating.
A point to consider before switching the company’s payroll
to your new Model Ill.

Real software compatibility should allow the direct, im-
mediate interchangeability of Model | and Model 111 disket-
tes. No read-only limitations, no conversion/re-recordin
steps and no chance to be left high and dry with Model Iﬁ
diskettes that can’t be run on a Model I.

What's the answer? The answer is Percom's OS-802
family of TRS-80 disk operating systems.

OS-80 programs allow direct, immediate interchangeability
of Model | and Model III diskettes.

You can run Model I single-density diskettes on a Model
I11; install Percom's plug-in DOUBLER® adapter in your
Model I, and you can run double-density Model 111 diskettes
on a Model I.

There's no conversion, no re-recording.

Slip an OS-80 diskette out of your Model | and insert it
directly in a Model I11.

And vice-versa.

Just have the correct OS-80 disk operating system —
0OS-80, OS-80D or OS-80/111 — in each computer.

Moreover, with OS-80 systems, you can add, delete, and
update files. You can read and urite diskettes regardlessof the
system of origin.

OS-80 is the original Percom TRS-80 DOS for BASIC
programmers.

Even OS-80 utilities are written in BASIC.

0OS-80 is the Percom system about which a user wrote, in
Creative Computing magazine, “. . . the best $30.00 you
will ever spend.”t

Requiring only seven Kbytes of memory, OS-80 disk oper-
ating systems reside completely in RAM. There'sno needto
dedicate a drive exclusively for a system diskette.

And, unlike TRSDOS, you can work at the track sector
level, defining and controlling data formats — in BASIC —
to create simple or complex data structures that execute
more quickly than TRSDOS files.

The Percom OS-80 DOS supports single-density opera-
tionof the Model | computer— price is$29.95; the OS-30D
supports double-density operation of Model 1 computers
equipped with a DOUBLER or DOUBLER II; and, OS-80/
Il — for the Model [11 of course — supports both single- and
double-density operation. OS-80D and OS-80/111 each
sell for $49.95.

PRICES AND SPECIFICATIONS SUBJECT TOCHANGE WITHOUT NOTICE.
PERCOM DATA COMPANY, INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-3421

BTrademarkof Percom Data Company, Inc.

*TRS-80andTRSDOSare trademarks of Tandy Corporation which has norelationship to Percom Data Company.

PRICES DONOT INCLUDE HANDLING AND SHIPPING.

tCreative Computing Magazine, June, 1980, page 26.



process .that attempts to order the
contestants in a way that produces
the greatest degree of transitivity.
That is, each program should be able
to defeat those below it in the stand-
ings and should lose to those above it.
Our final standings, shown in table 1,
closely approximate this goal in
respect to the matches that were
played in the tournament.

The Winners
The champion program was lago,
written by Paul Rosenbloom, a fifth-

year graduate student in computer
science at Carnegie-Mellon Universi-
ty in Pittsburgh. His DEC KA10 pro-
gram performed remarkably well,
defeating all opponents. In a tourna-
ment held six months earlier at
Northwestern University, Paul’s pro-
gram placed third in the machine
competition, finishing behind the
Spracklens’ program and my pro-
gram. Since then, everyone had made
major improvements. Paul had ap-
parently learned more than the rest of
us. Progress has been so substantial

¥ ¥ ¥ WRITE OR CALL FOR FREE CATALOGUE ¥ ¥% *
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5-100 Graphics card
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212 448-2913

212 448-6298

that any one of the top eight pro-
grams at Santa Cruz is probably
strong enough to defeat the program
that placed first at Northwestern.
Paul could not be in Santa Cruz, so
he vigilantly monitored the contests
from Pittsburgh while his sister Kate,
a professional programmer working
in Mountain View, California,
operated a terminal at UCSC.

Second place, and top microcom-
puter honors, was won by first-time
competitor Charles Heath of
Waltham, Massachusetts. After
several playoff matches, the
Spracklens placed third. Fourth place
was shared by Larry Atkin and
myself. Stephen Cheng from San
Jose, another newcomer to the tour-
nament circuit, came in sixth. Anders
Kierulf, the Swiss entrant, finished
seventh and Rob Phillips, who re-
cently received his PhD from the
University of Maryland, took eighth
place.

One of the surprises of the tourna-
ment was the impressive showing of
the microcomputers and hand-held
electronic units. Devices based on the
Zilog Z80 or the MOS Technology
6502 microprocessors finished in
positions two through seven. The
Cyber 170 entry tied for ninth place
and the VAX 11/780 system came in
18th. All of the programs running on
large machines were operated in time-
sharing environments and this
hindered their performance. In addi-
tion, these programs were compiled
from high-level languages, while the
microprocessor-based entries that
placed well in the tournament were
all written in assembly language.
Some of the advantages of the larger
machines, such as bigger word size or
faster floating-point arithmetic, are
not particularly important for
Othello where most operations in-
volve simple symbol manipulation.

Microprocessor-based units have
also benefited from recent hardware
imprOvements. For example, the
6502-based units entered by David
Levy and Larry Atkin are designed to
run at twice the speed of the Apple
computer. The tournament version of
the Spracklens’ prOogram used special-
ly prepared hardware to run four



times as fast as the Apple. At this
speed, the 6502 generates so much
heat that a special cooling unit is
required. The two strongest TRS-80
programs were also run at clock rates
faster than Tandy intended. The unit
as it comes from the factory runs its
Z80 processor at 1.8 MHz, less than
half the speed for which it was de-
signed. There are several speed-up
kits available commercially for the
TRS-80, and these may be useful op-
tions for the serious chess or Othello
player. I have been especially pleased
with the reasonable price and reliable
operation of the kit from Archbold
Electronics.

Learning and Playing

Machine Othello programs are
becoming good enough to make
useful contributions to human play.
In the endgame, computers can play
perfectly, selecting a final sequence of
moves that guarantees them the max-
imum final disk count. In this respect,
they are as good or better than any
human. Cerf has played several of
these programs and reports that his
endgame play has improved notice-
ably. This may be the first case in
which a machine has become suffi-
ciently proficient at a complex
strategy game to serve as a useful
sparring partner for the world cham-
pion.

Tournaments like the Santa Cruz
Open provide a rigorous test for new
software and the occasion for infor-
mation exchange. Few programmers
are eager to reveal their most impor-
tant secrets, but one must divulge
some information in order to get
ideas from others. Santa Cruz was a
great learning experience. It was com-
forting to discover that other ap-
parently sane persons had been work-
ing day and night for months on their
creations. The enjoyable camaraderie
reinforces each one’s belief that the
shared enterprise is reasonable and
worthwhile.

Othello seems to be rapidly over-
taking chess as the most popular
strategy game for computer program-
ming. Eighteen months ago few
serious Othello programs existed.
Today there are more than two

dozen, and the number is increasing
at a rapid pace.

The keen interest in machine
Othello reflects the inherent fascina-
tion of the game and its logical struc-
ture that facilitates programming.
The game is conceptually complex
and yet the move-generation and
evaluation routines can be compact
and architecturally aesthetic. The
challenge of chess is there with fewer
programming headaches. [ expect
that the current love affair between
Othello and microcomputers will

produce a long and happy marriage.
Long before the final match was
played at Santa Cruz, one question
was asked by many: “When is the
next tournament?”m
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TELETYPE — PRICES SLASHED
Model4320 AAA $ 800.
Model43ASR, 8 level; 1" tape ...$2,595.

EPSON MX80
RS 232 Interface

dBASEII Ashton-Tate
Brings power of mainframe database
software to a microcomputer. Runs under
CP/M® | Extremely easy to use. Manual
and demo software
Money Back Guarantee

CORVUS Hard Drives
We are the S-100 CORVUS dealer in the
New York area.
Model 11, Hard Disk System ..
Mirror Backup System

..$4,820.

“INI S3LVID0SSY SNIMO "G NH]

DMA-DOS NORTH STAR 8" Floppy

MUSYS Single BD Computer
Z80 processor, 64K Dyn RAM, Console
serial port, S-100 parallel interface,
Bootstrap PROM

Subsystem
A new operating sytem, completely
CP/M® compatible that allows use of
both 8" (Shugart single sided, double

HAZELTINE 1500

220 volt models, add $100
EXEC 80 with 15" screen
90 day on-site warrantee.

density via Tarbell controller) and 5"
drives. Allows transfer of file from 8" to
5Y4" and vice versa. Complete hardware,
with software package $1,910.

TARBELL

Double density controller

IBM 3101 CRT Model 10

Selectric-like, detached keyboard. 9x16
dot matrix. Maintenance contract from
IBM only $70 per year.

Includes 2 serial ports; supports MPM® .
Runs at either 2 or 4 MHZ.

TEI MAINFRAMES, S—100

We are proud to announce that we are

ITHACA INTERSYSTEMS
Full S-100 IEEE Compatability! Full 24
address bits. DMA disk controller. SYS-
TEM 2A: 20 slot mainframe, front panel,
64K RAM, Z80 CPU, 4 MHZ, extended
addressing capability. 4 parallel, 2 serial
170O. Our discounted price

now a TEI stocking distributor. For the
best in mainframes. . . . TEI!!

TELEVIDEO CRTs
912..$780. 920..$850. 950..$1,050.

COMMUNICATIONS SOFTWARE
from Hawkeye Grafix
Enables communcations from a micro to a

MARINCHIP SYSTEMS M9900
Elegant 16 bit CPU, S-100 compatible,
multi user, multi- processor operating
system. BASIC, FORTH, META, PAS-
CAL, Word processor, text editor.

CPU kit and software package . ..$ 550.
Assembled

Complete system, 64KB,

two drives

terminal or to another micro, mini or
maxi computer.
Object Code $75. Source Code $250.

3M SCOTCH® Diskettes
1 BOX

of ten
Model 740, 8" single sided,
single density.. $29.00 $26.50

5
BOXES
Price
per box

TEXAS INSTRUMENTS Printers

10% off list price on entire TI printer line.

Model 741, 8" single sided,
double density. 38.00 35.00
Model 743, 8" double sided,

CENTRONICS 737
Same as TRS-80 Model IV.
Apple serial/parallel interface
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double density. 46.50 42.50

Model 744-0, 5% soft sectored, singlesided
744-10, 5%", hard sectored,

single sided. . 29.00 26.50
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Build a Z8-Based Control
Computer with BASIC, Part 1

I hope you believe me when I say
that I have been waiting years to pre-
sent this project. For what has seemed
an eternity, I have wanted a micro-

computer with a specific combination -

of capabilities. Ideally, it should be
inexpensive enough to dedicate to a
specific application, intelligent
enough to be programmed directly in
a high-level language, and efficient
enough to be battery operated.

My reason for wanting this is pure-
ly selfish. The interfaces I present
each month are the result of an
overzealous desire to control the
world. In lieu of that goal, and more
in line with BYTE policy, I satisfy this
urge by stringing wires all over my
house and computerizing things like
my wood stove.

There are many moreplaces I'd like
to apply computer monitoring and
control. I want to modify my home-
security system to use low-cost
distributed control rather than central
control. I want to try my hand at a
little energy management, and, of
course, I am still trying to find some
reason to install a microcomputer in a
car. (How about a talking dash-
board?)

Generally, the projects 1 present
each month are designed to be at-
tached to many different commercial-
ly available microcomputers through

Copyright © 1981 by Steven A Ciarcia.
Ali rights reserved.

Steve Ciarcia
POB 582
Glastonbury CT 06033
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existing [/O (input/output) ports.
Most of my projects are applicable
for use on the small (by IBM stan-
dards) computers owned by many
readers, but, unfortunately, a typical
home-computer system cannot be
stuffed under a car seat.

The Z28-BASIC
Microcomputer is a
milestone in low-cost
microcomputer
capability.

The time has come to present a ver-
satile “Circuit Cellar Controller”
board for some of these more am-
bitious control projects. I decided not
to adapt an existing single-board
computer, which would be larger,
more expensive, and generally limited
to machine-language programming.

‘Instead, I started from scratch and

built exactly what I wanted.

The microcomputer/controller 1
developed is called the Z8-BASIC
Microcomputer. Its design and ap-
plication will be presented in a two-
part article beginning this month. In
my opinion, it is a milestone in low-
cost microcomputer capability. It can
be utilized as an inexpensive tiny-
BASIC computer for a variety of
changing applications, or it can be
dedicated to specialized tasks, such as

security control, energy manage-
ment, solar-heating-system monitor-
ing, or intelligent-peripheral control.
[Editor’s Note: We are using the term
“tiny BASIC" generically to denote a
small, limited BASIC interpreter. The
term has been used to refer to some
specific commercially available prod-
ucts based on the Tiny BASIC con-
cept promulgated by the People's
Computer Company in 1975....RSS]

The entire computer is slightly
larger than a 3 by 5 file card, yet it in-
cludes a tiny-BASIC interpreter, 4 K
bytes of program memory, one RS-
232C serial port and two parallel I/0
ports, plus a variety of other features.
(A condensed functional specification
is shown in the “At a Glance” text
box.) Using a Zilog Z8 microcom-
puter integrated circuit and Z6132
4 K by 8-bit read/write memory
device, the Z8-BASIC Microcom-
puter circuit board is completely self-
contained and optimized for use as a
dedicated controller.

To program it for a dedicated
application, you merely attach a user
terminal to the DB-25 RS-232C con-
nector, turn the system on, and type
in a BASIC program using keywords
such as GOTO, IF, GOSUB, and
LET. Execution of the program is
started by typing RUN. If you need
higher speed than BASIC provides, or
if you just want to experiment with
the Z8 instruction set, you can use the



GO@ and USR keywords to call
machine-language subroutines.

Once the application program has
been written and tested with the aid
of the terminal, the finished program
can be transferred to an EPROM
(erasable programmable read-only
memory) via a memory-dump pro-
gram and the terminal disconnected.
Next, the 28-pin Z6132 memory com-
ponent is removed from its socket
and either a type-2716 (2 K by 8-bit)
or type-2732 (4 K by 8-bit) EPROM
is plugged into the lower 24 pins.
(The choice of EPROM depends upon
the length of the program.) When the

Z8 board is powered up, the storedf

program is immediately

the Z80 or the Intel 8080 require sup-
port circuitry to make a functional
computer system. A single-chip
microcomputer, on the other hand,
can function solely on its own.

The concept is not new. Single-chip
microcomputers have been around
for quite a while, and millions of
them are used in electronic games.
The designers of the Z8, however,
raised the capabilities of single-chip
microcomputers to new heights and
provided many powerful features
usually found only in general-
application microprocessors.

Typically, single-chip microcom-
puters have been designed for

intensive applications. Under pro-
gram control, the Z8 can be con-
figured as a stand-alone microcom-
puter using 2 K to 4 K bytes of inter-
nal ROM, as a traditional micropro-
cessor with as much as 120 K to
124 K bytes of external memory, or
as a parallel-processing unit working
with other computers. The Z8 could
be wused as a controller in a
microwave oven or as the processor
in a stand-alone data-entry terminal
complete with floppy-disk drives.

Getting Specific: The Z8671
The member of the Z8 family used

in this project is the Z8671. This com-

ponent differs from the

executed. The EPROM
devices and the 26132
read/write memory
device are pin-
compatible. Permanent
program storage is
simply a matter of
plugging an EPROM
into the Z6132's socket.

There is much more
power on this board
than is alluded to in this
simple description.
That is why 1 decided
to use a two-part article
to explain it. This
month, I'll discuss the
design of the system
and the attributes of the
Z8 and Z6132. Next
month, I'll describe ex-
ternal interfacing
techniques, a few ap-
plications, and the

TV HTIT

Photo 1: A prototype of the versatile “Circuit Cellar Controller,” for-
mally called the Z8-BASIC Microcomputer. The printed-circuit board
measures 4 by 4% inches and has a 44-pin (two-sided 22-pin) edge con-
nector with contacts on 0.156-inch centers. A 2716 or 2732 EPROM
can be substituted for the Z6132 Quasi-Static memory, plugging into
the same socket.

garden-variety Z8601
chiefly in the contents
of the ROM set at the
factory. The pinout

specification of the
28671 is shown in
figure 1b, and the

package is shown in
photo 2 on page 41.
The Z8671 package
contains the processor
circuitry, 2 K bytes of
ROM (preprogrammed
with a tiny-BASIC in-
terpreter and a debug-
ging monitor), 32 1/0
lines, and 144 bytes of
programmable (read/
write) memory.

The operational  ar-
rangement of memory-
address space is shown
in figure 1c. The inter-
nal read/write memory

steps involved in transferring a pro-
gram into an EPROM.

Single-Chip Microcomputers

The central component in the
Z8-BASIC Microcomputer is a
member of the Zilog Z8 family of
devices. The specific component
used, the Z8671, is just one of them.
Unlike a microprocessor, such as the
well-known Zilog Z80, the Z8 is a
single-chip microcomputer. 1t con-
tains programmable (read/write)
memory, read-only memory, and
1/O-control circuits, as well as cir-
cuits to perform standard processor
functions. Microprocessors such as

microcontroller applications and op-
timized for I/O processing. On a
40-pin dual-inline package, as many
as 32 of the pins can be I/O related. A
ROM-programmed single-chip
microcomputer used in an electronic
chess game might offer a thousand
variations in game tactics, but it
could not be reprogrammed as a
word processor. The ability to
reorient processing functions and
reallocate memory has generally been
the province of microprocessors, with
their memory-intensive architecture.

The Z8 architecture (shown in
figure 1la on page 40) allows it to
serve in either memory- or I/0O-

is actually a register file (illustrated in
figure 2) composed of 124 general-
purpose registers (R4 thru R127), 16
status-control registers (R240 thru
R255), and 4 1/O-port registers (RO
thru R3). Any general-purpose
register can be used as an accumula-
tor, address pointer, index register, or
as part of the internal stack area. The
significance of these registers will be
explained when I describe the tiny-
BASIC/Debug interpreter/monitor.
The 32 [/0 lines are grouped into
four separate ports and treated inter-
nally as 4 registers. They can be con-
figured by software for either input or
output and are compatible with
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OUTPUT INPUT Vee

I L

PORT 3

GND

XTAL AS DS R/W RESET

Hitl |

MACHINE TIMING &
INSTRUCTION CONTROL

—

INTERRUPT
CONTROL

PROGRAM
FLAGS MEMORY
2048 BY 8-BIT
REG. POINTER ] ﬂ

REGISTER FILE
124 BY 8-BIT

PROGRAM
COUNTER

PORT 2

i

170 ADDRESS OR 110
(NYBBLE PROGRAMMABLE)

(BIT PROGRAMMABLE)

ADDRESS/DATA OR 110
(BYTE PROGRAMMABLE)

Figure 1a: Block diagram of the Zilog Z8-family single-chip microcomputers. Their ar-
chitecture allows these devices to serve in either memory- or 1/O-intensive applications.
This figure and figures 1b, Ic, 2, 3, and 4 were provided through the courtesy of Zilog

Inc.

LSTTL (low-power Schottky transis-
tor-transistor logic). In addition, port
1 and port O can serve as a multi-
plexed address/data bus for connec-
tion of external memory and
peripheral devices.

In traditional nomenclature, port 1
transceives the data-bus lines DO thru
D7 and transmits the low-order
address-bus signals A0 thru A7. Port
0 supplies the remaining high-order
address lines A8 thru A15, for a total
of 16 address bits. This allows 62 K
bytes of program memory (plus 2 K
bytes of ROM) to be directly ad-
dressed. If more memory is required,
one bit ih port 3 can be set to select
another memory bank of 62 K bytes,
which is referred to as data memory.
In the Z8-BASIC Microcomputer
presented here, a separate data-
memory bank is not implemented,
and program and data memory are
considered to be the same.

The Z8 has forty-seven instruc-
tions, nine addressing modes, and six
interrupts. Using a 7.3728 MHz
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crystal (producing a system clock rate
of 3.6864 MHz) most instructions
take about 1.5 to 2.5 us to execute.
Ordinarily, you would not be con-
cerned about single-chip-microcom-
puter instruction sets and interrupt
handling because the programs are
mask-programmed into the ROM at
the factory. In the Z8671, however,
only the BASIC/Debug interpreter is
preprogrammed. Using this inter-
preter, you can write machine-
language programs that can be ex-
ecuted through subroutine calls writ-
ten in BASIC. This feature greatly
enhances the capabilities of this tiny
computer and potentially allows the
software to control high-speed
peripheral devices. (A complete
discussion of the Z8 instruction set
and interrupt structure is beyond the
scope of this article. The documenta-
tion accompanying the Z8-BASIC
Microcomputer Board describes the
instruction set in detail.)

The final area of concern is com-
munication. The Z8 contains a full-

vee 1] ) 40 P3g
xTaLz 2] 39 P3,
xTaLl  3[] % 38 P27
P37z 4[] (137 P2g
P30 5[] 136 P25
REser e[| z8/40  []35 P2,
A L 30 p2s
os B[] []33 P2,
as 9] ] 32 P2y
P3g 10 [] [] 31 P2
eno  11(] ] 30 P33
P3, 12[] []29 P34
PO, 13|: [] 28 P1g
Po; 1] ] 27 p1g
Po, 15[ 26 Plg
Po3 16 ] g 25 Pl
Pog 17 [] [] 24 P13
Pos 18 [] [] 23 r1;
Pog 19 [] [] 22 Py
Po7 20 [] 121 p1q

Figure 1b: Pinout specification of the
Zilog Z8671 microcomputer. The Z8671 is
a variant of the basic Z8601 component of
the Z8 family. The Z8671 is used in this
project because it contains the
BASIC/Debug interpreter/monitor in
read-only memory. Other members of the
Z8 family are supplied in different
packages, chiefly to support system-
development work.

duplex UART (universal asyn-
chronous receiver/transmitter) and
two counter/timers with prescalers.
One of the counters divides the
7.3728 MHz crystal frequency to one
of eight standard data rates. With the
28671, these rates range between 110
and 9600 bps (bits per second) and
are switch- or software-selectable.

A block diagram of the serial-1/0
section is shown in figure 3. Serial
data is received through bit 0 of port
3 and transmitted from bit 7 of port 3.
While the Z8 can be set to transmit
odd parity, the Z8671 is preset for 1
start bit, 8 data bits, no parity, and 2
stop bits. Received data must have 1
start bit, 8 data bits, at least 1 stop
bit, and no parity (in this configura-
tion).

Quasi-Static Memory
A limiting factor in small controller
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65535 65535
(DECIMAL)
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ROM OR EXTERNAL A XL
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Figure 1c: The operational arrangement o f memory-address space inthe Z8 family. The
regions labeled “program memory" and “data memory"” may map to the same physical
memory, or two separate banks may be used, selected through one bit of 1/0 port 3.
The internal programmable (read/write) memory is a register file containing 124
general-purpose registers, 16 status-control registers, and 4 I/O-port registers.

designs has always been the trade-off
between memory size and power con-
sumption. To keep the number of
components down and simplify con-
struction, a designer generally selects
a limited quantity of static memory.
Frequently, the choice is to use two
type-2114 1 K by 4 NMOS
(negative-channel metal-oxide
semiconductor) static-memory
devices. In practice, however, the
1 K-byte memory size thereby pro-
vided is rather limited. It would be
much better to expand this to at least
4 K bytes. Unfortunately, eight 2114
chips require considerably more
circuit-board space and consume
about 0.7 amps at +5 V. Not only
would this make the design ill suited
for battery power, it could never fit
on my 4- by 4%z-inch circuit board.

Another approach is to use
dynamic memory, as in larger com-
puters, Dynamic memory costs less,
bit for bit, than static memory and
consumes little power. Unfortunate-
ly, most dynamic-memory com-
ponents require three separate
operating voltages and special refresh
circuitry. Adding 4 K bytes of
dynamic memory would probably
take about twelve chips. The advan-
tages gained in reduced power con-
sumption hardly justify the expense
and effort.

The solution to this problem, sur-

prisingly enough, also comes from
Zilog, in the form of the Z6132
Quasi-Static Memory. The Z6132,
shown in photo 4 on page 43, is a
32 K-bit dynamic-memory device,
organized into 4 K 8-bit (byte-size)
words. It uses single-transistor
dynamic bit-storage cells, but the
device performs and controls its own
data-refresh operations in a manner
that is completely invisible to the user
and the rest of the system. This
eliminates the need for external
refresh circuitry. Also, the Z6132 re-
quires only a +5 V power supply.
The result is a combination of the
design convenience of static memory
and the low power consumption of
dynamic memory. All 4 K bytes of
memory fit in a single 28-pin dual-in-
line package, which typically draws
about 30 milliamps.

An additional benefit in using the
26132 is that it is pin-compatible with
standard type-2716 (2 K by 8-bit)
and type-2732 (4 K by 8-bit)
EPROMSs. This feature is extremely
beneficial when you are configuring
this Z8 board for use as a dedicated
controller. As previously mentioned,
the Z6132 can be removed and an
EPROM inserted in the low-order 24
pins of the same socket. Thus, any
program written and operating in the
Z6132 memory can be placed in a

Text continued on page 44

LOCATION IDENTIFIERS
255| STACK POINTER (BITS 7-0) SPL
254| STACK POINTER (BITS 15-8) SPH
253| REGISTER POINTER RP
252| PROGRAM CONTROL FLAGS FLAGS
251| INTERRUPT MASK REGISTER IMR
250 INTERRUPT REQUEST REGISTER |IRQ
249 INTERRUPT PRIORITY REGISTER |IPR
248| PORTS 0-1 MODE POIM
247| PORT 3 MODE P3M
246| PORT 2 MODE P2M
245| TO PRESCALER PREO
244| TIMER/COUNTER 0 To
243| T1 PRESCALER PRE1
242| TIMER/COUNTER 1 T1
241| TIMER MODE TMR
240( SERIAL 170 s10

NOT IMPLEMENTED

127

GENERAL PURPOSE

REGISTERS
4
3| PORT 3 P3
2| PORT 2 P2
1 PORT 1 P1
0| PORT 0 PO

Figure 2: An expanded view of the
register-memory section of figure Ic,
showing the organization of the register
file. Any general-purpose register can be
used as an accumulator, address pointer,'
index register, or as part of the internal
stack area.

Photo 2: The Zilog Z8671 single-chip
microcomputer, a member of the Z8

family of devices. This dual-inline
package contains the processor cir-
cuitry, 2 K bytes of ROM, 32 1/0
lines, and 144 bytes of programmable
memory.
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Photo 3: A photomicrograph of the silicon chip containing the working parts of a Z8 microcomputer.

The following items are available Z8-BASIC Microcomputer Z8-BASIC Microcomputer power supply

from: Documentation includes: (Size: 2% by 4%, inches)
The MicroMint Inc 28 Technical Manual, Z8 Product Provides: +5 V, 300 mA
917 Midway Specification +12 V, 50 mA
Woodmere NY 11598 26132 Product Specification —12 V, 50 mA
Telephone: BASIC/Debug Manual Assembled and tested....$35
(800) 645-3479 (for orders) Z8-BASIC Microcomputer Construc- Kit....$27
(516) 374-6793 (for technical information) tion/Operator’s Manual

Assembled and tested....$170

Kit....$140

All printed-circuit boards are solder-masked and silk-screened.

The documentation supplied with the Z8 board includes approximately 200 pages of materials. It is available separately for $25. This
charge will be credited toward any subsequent purchase of the Z8 board.

Please include $4 for shipping and handling. New York residents please include 7% sales tax.

42
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Photo 4: The Zilog Z6132 Quasi-Static Memory device, shown with the hood up.
This component stores 32 K bits in the form of 4 K bytes in invisibly refreshed
dynamic-memory cells.

. <=
130 e8> M3

Photo 5: The Z8-BASIC Microcomputer Board attached to a power supply. Power
can be supplied either through the separate power connector, as shown, or through
the edge connector.

_At a Glance

Name
Z8-BASIC Microcomputer

Processor

Zilog Z8-family Z8671 8-bit microcomput-
er with programmable (read/write)
memory, read-only memory, and I/O in a
single package. The Z8671 includes a

2 K-byte tiny-BASIC/Debug resident in-
terpreter in ROM, 144 bytes of scratch-
pad memory, and 32 I/O lines. System
uses 7.3728 MHz crystal to establish clock
rate. Two internal and four external inter-
rupts.

Memory

Uses Z6132 4 K-byte Quasi-Static
Memory (pin-compatible with 2716 and
2732 EPROMs); 2 K-byte ROM in Z8671.
Memory externally expandable to 62 K
bytes of program memory and 62 K bytes
of data memory.

Input/Output

Serial port: RS-232C-compatible and
switch-selectable to 110, 150, 300, 1200,
2400, 4800, and 9600 bps.

Parallel [/O: two parallel ports; one
dedicated to input, the other bit-
programmable as input or output; pro-
grammable interrupt and handshaking
lines; LSTTL-compatible.

External 1/O: 16-bit address and 8-bit
bidirectional data bus brought out to ex-
pansion connector.

BASIC Keywords

GOTO, GO@, USR, GOSUB,
IF...THEN, INPUT, LET, LIST, NEW,
REM, RETURN, RUN, STOP, IN,
PRINT, PRINT HEX. Integer
arithmetic/logic/operators: +, —, /, *,
and AND; BASIC can call machine-
language subroutines for increased execu-
tion speed; allows complete memory and
register interrogation and modification.

Power-Supply Requirements

+5 V 5% at 250 mA

+12 V £10% at 30 mA

—12 V £10% at 30 mA

(The 12 V supplies are required only for
RS-232C operation.)

Dimensions and Connections

4- by 4%:-inch board; dual 22-pin
(0.156-inch) edge connector. 25-pin RS-
232C female D-subminiature (DB-25S)
connector; 4-pole DIP-switch data-rate
selector.

Operating Conditions

Temperature: 0 to 50°C (32 to 122°F)
Humidity: 10 to 90% relative humidity
(noncondensing)
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Figure 3: Block diagram of the serial-1/0 section of the Z8-family microcomputers. The
Z8 contains a full-duplex UART (universal asynchronous receiver/transmitter). The
data rates are derived from the clock-rate crystal frequency. Serial data is received
through bit 0 of port 3 and is transmitted from bit 7 of port 3. An interrupt is generated
within the Z8 whenever transmission or reception of a character has been completed.

Photo 6: The Z8-BASIC Microcomputer in operation, communicating with a video
terminal (here, a Digital Equipment Corporation VT8E). A memory-dump routine,
written using the BASIC/Debug interpreter, is shown on the display screen. The
starting address of the dump is the beginning of the user-memory area; the hexa-
decimal values displayed are the ASCII (American Standard Code for Information
Interchange) values of the characters that make up the first line of the memory-dump

. program.
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Text continued from page 41:

nonvolatile EPROM. (There are some
limitations placed on the number of
subroutine calls and variables al-
lowed by this substitution becanse
variable data and return addresses
must be stored in the Z8's register
area instead of in external read/write
memory.)

Z28-BASIC Microcomputer

Figure 5 on pages 46 and 47 is the
schematic diagram of the seven-inte-
grated-circuit Z8-BASIC Microcom-
puter Board, shown in prototype
form, with a power supply, in photo
5. IC1 is the Z8671 microcomputer,
the member of the Z8 family that con-
tains Zilog's 2 K-byte BASIC/Debug
software in read-only memory. IC2 is
the Z6132 Quasi-Static Memory, and
IC3 is an 8-bit address latch. Under
ordinary circumstances, the Z6132 is
capable of latching its address inter-
nally, but IC3 is included to allow
EPROM operation. IC4 and ICS5 form
a hard-wired memory-mapped input
port used to read the data-rate-
selection switches. IC6 and IC7 pro-
vide proper voltage-level conversion
for RS-232C serial communication.

The seven-integrated-circuit com-
puter typically takes about
200 milliamps at +5 V. The +12 V
and —12 V supplies are required
only for operating the RS-232C inter-
face. Power required is typically
about 25 milliamps on each.

The easiest way to check out the
Z8-BASIC Microcomputer after as-
sembly is to attach a user terminal to
the RS-232C connector (J2) and set
the data-rate-selector switches to a
convenient rate. I generally select
1200 bps, with SW2 closed and SW1,
SW3, and SW4 open. After applying
power, simply press the RESET push
button.

Pressing RESET starts the Z8's ini-
tialization procedure. The program
reads location hexadecimal FFFD in
memory-address space, to which the
data-rate-selector switches are wired
to respond. When it has acquired this
information, it sets the appropriate
data rate and transmits a colon to the
terminal. At this point, the Z8 board
is completely operational and pro-
grams can be entered in tiny BASIC,
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Figure 4: Block diagram of the Zilog Z6132 Quasi-Static Memory component. This innovative part stores 32 K bits in the form of
4 K bytes, using single-transistor dynamic random-access bit-storage cells, but all refresh operations are controlled internally. The
memory-refresh operation is completely invisible to the user and the other components in the system. The Z6132 draws about 30
milliamps from a single +5 V power supply.

(With the simple address selection
employed in this circuit, the data-rate
switches will be read by an access to
any location in the range hexadecimal
C000 thru FFFF. This should not un-
duly restrict the versatility of the
system in the type of application for
which it was designed.)

BASIC/Debug Monitor

I'll go into the features of the tiny-
BASIC interpreter in greater detail
next month, but I'm sure you are
curious about the capabilities present
in a 2 K-byte BASIC system.

Essentially an integer-math dialect
of BASIC, Zilog's BASIC/Debug
software is specifically designed for
process control. It allows examina-
tion and modification of any memory
location, 17O port, or register. The
interpreter processes data in both
decimal and hexadecimal radices and
accesses machine-language code as
either a subroutine or a user-defined
function.

BASIC/Debug recognizes sixteen
keywords: GOTO, GO@, USR,
GOSUB, IF...THEN, INPUT, IN,
LET, LIST, NEW, REM, RUN,
RETURN, STOP, PRINT, and
PRINT HEX. Standard syntax and

mathematical operators are used.

The 28 board is
not my idea of what
should be available;
it is available now.

Twenty-six numeric variables,
designated by the letters A thru Z, are
supported. Variables can be used to
designate program line numbers. For
example, GOSUB B+*100 and GOTO
A*B+C are valid expressions.

In my opinion, the 2 K-byte inter-
preter is extremely powerful. Because
it operates easily on register and
memory locations, arrays and blocks
of data can be easily manipulated.

(Full appreciation of the Z8-BASIC
Microcomputer comes after a com-
plete review of the operating manuals
and a little experience. Documenta-
tion approximately 200 pages long is
supplied with the unit; the documen-
tation is also available separately.)

In Conclusion

It's easy to get spoiled using a large
computer as a simple control device. I
have heard of many inexpensive in-
terfaces that, when attached to any
computer, supposedly perform con-
trol and monitoring miracles. Fre-
quently overlooked, however, is the
fact that implementation of these in-
terfaces often requires the software-
development tools and hardware-
interfacing facilities of relatively large
systems. The Z8-BASIC Microcom-
puter, with its interpretive language,
virtually eliminates the need for cost-
ly development systems with memo-
ry-consuming text editors, assem-
blers, and debugging programs.
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If you need a proportional motor-
speed control for your solar-heating
32 ,0c system, you don't have to dedicate
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checkbook. From now on, there is a
small, cost-effective microcomputer

-
Y-
A

|
|
|
I
-1 ucisan | #EE —|E> } specifically designed for such applica-
.- “—l-ID | tions. The Z8 board described in this
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Five jumper connections are provided so
_ different memory devices can be used. For
general-purpose use and program
_ development, the 4 K-byte Z6132
read/write memory device will be used;
for dedicated applications, two kinds of
EPROMs can be substituted in the same
integrated-circuit socket. Standard 450 ns
type-2716 or type-2732 EPROM chips can
- ERAERID o B be used. The connection labeled "32 K"
Nulg11ber 286)';’136 + y 11 B + should be closed if a type-2732 EPROM is
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IC6 MC1488 7 14 1 h . .
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Harvesting the Sun’s Energy

As the cost of fuel continues to
skyrocket, more people are looking
toward the sun to meet their energy
needs. The potential use of solar
energy for both heating and electric
power generation is tremendous. By
some estimates, energy from the sun
could account for more than one-
third of the nation’s total energy
needs by the year 2000. There are
even more optimistic estimates that
are based on technological “break-
throughs” such as the much-
publicized solar space station. If solar
energy can be “harvested” in outer
space by a station in geosynchronous
orbit, it can be beamed down to the
earth’s surface as low-power micro-
waves, In such a scenario, as much as
80% of our energy may come from
the sun.

No doubt such highly developed
systems for exploiting this vast, non-
depletable energy source will come
into play as the economics of energy
production make solar-conversion
technology more competitive with
conventional, nonrenewable forms of
fuel such as oil, gas, and coal.

The Collector

For most of us, however, the
immediate use of solar energy will be
to heat our homes and hot water.
Already the technology exists for the
conversion of sunlight into thermal
energy at convenient temperatures
and affordable costs compared to the
fossil fuel alternative. The solar-
energy collector most commonly used
involves a thin plate of metal (usually
copper, stainless steel, or, sometimes,
aluminum) sealed behind a glass
panel. A working medium (water,
air, or antifreeze) passes behind it to
carry away the heat. The plate is
coated with a black, light-absorbing
substance such as flat black engine
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paint. The flatplate collectors are
connected in parallel by some ap-
propriate ducting or tubing, mounted
facing, generally, in a southerly direc-
tion. The fluid is circulated through
the collectors and then to a storage
device, usually a bed of pebbles for
air systems or a tank of water for
water-based systems, The heat con-
tained in the storage devices is re-
moved and circulated to the point of
use by a thermostatically controlled
recovery system.

As the engineering details of
systems designs are becoming better
understood, the technology is gaining
wider acceptance. In areas with very
high fuel costs, such as the Northeast
and Midwest, the price of the hard-
ware may, indeed, be a worthwhile
investment. Solar collector panels are
showing up now on rooftops all over
the country. The best and most effi-
cient collectors, however, are still far
from inexpensive.

Orientation

It is very important that the collec-
tor be properly oriented in order to
maximize the heat gain during the
peak of the heating season. Unfor-
tunately, every location has varying
constraints such as the position of the
house, sun availability, and heating-
load periods. All of these must be
taken into consideration when
designing the system. Detailed infor-
mation on the timing and amount of
solar energy available for a specific
location is required when designing a
collector. Since the design process in-
volves trade-offs, it would be helpful
to be able to predict the gains and
losses of alternative strategies, par-
ticularly when it comes to the place-
ment of the solar collector array. The
governing factor in orienting collec-
tors is that the actual light that can be

absorbed falls off as the cosine of the
angle of incidence increases between
the light beam and the collector sur-
face. When the beam of light is exact-
ly normal (perpendicular) to this sur-
face, as it would be when the collec-
tors face the sun directly, the cosine
of the angle (zero degrees) is 1.0 and
all of the light is available for conver-
sion into heat. At angles more than
zero degrees, the available light falls
off, slowly at first, then more rapidly
as the angle of incidence increases. It
can be seen from this that the proper
orientation of the collectors (ie: the
tilt angle with respect to the horizon-
tal and the azimuth angle with respect
to due south) is extremely important.
Of course, there are many important
design criteria in addition to collector
placement and orientation that will
affect the overall performance of the
system. However, how and where the
collectors are placed are the most im-
portant factors contributing to the
success of the system.

The program described in listing 1
was developed to assess various
placement strategies. It is one of a
series of programs that can help a
designer make the best use of the
sun’s energy. In fact, this program
uses a simulation model of the
theoretical maximum amount of col-
limated (ie: direct) sunlight striking a
tilted flat surface facing southward.
The units of output are in Btus
(British thermal units) per square foot
per solar hour. A solar hour is actual-
ly an arc of 15° thru which the sun
moves across the sky (360°/24 hours
= 15°/hour). This will not always
correspond precisely to the local
time. The variance, however, will not
cause significant errors in the calcula-
tions.

A table of values is printed for each

Text continued on page 52
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ddtasouth QNNOUNCES...

THE TOTAL PRINTER PACKAGE!

With so many matrix printers on the market today, it may seem
tough to find exactly the right one for your application. Some
models may offer the speed you need, others the communications
flexibility and still others the forms handling capability. But no
printer offers all the features you need. .. until now.

The DS180 matrix printer provides the total package of perfor-
mance features and reliability required for applications such as
CRT slave copy, remote terminal networks and small to mid-range
systems. Not a “hobby-grade™ printer, the DS180 is a real work-
horse designed to handle your most demanding printer require-
ments. And pricing on the DS180 is hundreds of dollars below
competitive units.

High Speed Printing—Bidirectional; logic-seeking printing at
180 cps offers throughput of over 200 |pm on average text. A
9-wire printhead life-tested at 650 million characters generates
a 9x7 matrix with true lower case descenders and underlining.

Non-volatile Format Retention— a unique programming keypad
featuring a non-volatile memory allows the user to configure the
DS180 for virtually any application. Top of form, horizontal and
vertical tabs, perforation skipover, communications parameters

and many other features may be programmed and stored from the
keypad.When your system is powered down, the format is retained
in memory. The DS180 even remembers the line where you stopped
printing. There is no need to reset the top of form, margins, baud
rate, etc....it's all stored in the memory. If you need to recon-
figure for another application, simply oad a new format into the
memory.

Communications Versatility— The DS180 offers three interfaces
including RS232, current loop and 8-bit parallel. Baud rates from
110-9600 may be selected. A 1K buffer and X-on, X-off hand-
shaking ensure optimum throughput.

Forms Handling Flexibility— Adjustable tractors accommodate
forms from 3"-15". The adjustable head can print 6-part forms
crisply and clearly making the DS180 ideal for printing multipart
invoices and shipping documents. Forms can be fed from the front
or the bottom.

If you would tike more information on how the DS180's low-cost
total printer package can fill your application, give us a call at
Datasouth. The DS180 is available for 30-day delivery from our
sales/service distributors throughout the U.S.

datasoui

computer corporation

4740 Dwight Evans Road e Charlotte, North Carolina 28210 ¢ 704/523-8500



Listing 1: Computer model that will calculate the daily solar flux on a flatplate solar-energy collector given the collector’s latitude
north or south, the tilt angle with respect to the ground, and azimuth angle with respect to true south. Written in BASIC-11 for use on
a DEC PDP-11/V03 microcomputer, this program can be easily adapted to other versions of BASIC.

SOLRAZ MU BASIC/RT-11 V01-01C

1 REM XXXk xxxkxx FROGRAM TO COMFUTE AND FRINT XXXKXXKXXXKX
2 REM  KKXKKKKKKKK kK THE DAILY SOLAR FLUX ON A  XXXXXX¥XXKXX
3 REM  XKKXKKKKKK KX FLAT FLATE COLLECTOR KKK K KKK KKK X
3 Z=SYS5(6+81)

10 RESTORE

20 FRINT CHR$(26) s

30 DIM IC11) \ F=FI/180

40 FRINT »*"TAEBLE OF BEAM RADIATION®

50 FRINT »* SOLAR ENERGY*

60 FRINT \ FRINT

70 FRINT "ENTER DATA IN DECIMAL VALUES AS REQUESTED.*

80 FRINT N\ FRINT "LATITUDE®"; N\ INFUT L \ L=LX%F

920 FRINT N\ FRINT *TILT ANGLE®"F \ INFUT T \ T=TxF

100 FRINT N\ FRINT "AZIMUTH ANGLE®"3s \ INFUT A \ A=AXF

110 FRINT CHR$(26)5TAEB(28)5 "TABLE OF SOLAR RADIATION®

120 FRINT TAB(24)*"BTU’S/SQ.FT.XHR. ON A FLAT SURFACE"

130 FRINT \ FRINT ®"DAY"3TAE(33)3*SOLAR HOUR"®

140 FRINT "OF"F;TAR(20) i "AM" i TAR(36) 5 "NOON" s TAR(SS) s "FM" 3 TAR(74) 5 "DATLY"
150 FRINT *YEAR®*FTAB(7)3"7"3TARB(13)7"8"3iTARB(19)5 "2 3 TAR(25)5*10" 3y TAR(31)
s 11"y

160 FRINT TAEB(37)7"12"iTAR(43) 3 "1 "5TAR(49)5"2" i TAR(SS) i "3"5sTAR(61)5"4" 5
AB(67)3 "S5 5 TAR(74) 5 "TOTAL*"

165 FOR I=1 TO0 79 \ FRINT *"=%"7 N\ NEXT I \ FRINT *®=*

170 FOR Q=1 TO 12

180 READ N \ D%$=STR$(Q>+"/21" \ H=75 \ F=0

190 FOR E=1 TO 11

200 H1=HXF \ GOSUE 500 \ I(E)=I \ H=H-15 \ F=F+I(E)

210 NEXT E

220 k=6 '

230 FRINT D$3 \ FOR Z=1 TO 11 \ FRINT TAB(ZXEB)3I(Z)7 \ NEXT Z \ FRINT TA
EB(74)5F

260 NEXT Q

270 FRINT "END OF RUN®" \ GO TO 1000

500 REM XXxXxXXxX SUEBROUTINE TO COMFUTE XXXXXXXXXX

510 REM %X%% SOLAR INCIDENCE FER HOUR XXKXXXXXX

520 I=429%(1+(.034%COS(360%XN/365%F)))

530 D=23.,45%SIN(360%(284+N)/365%F) \ D=DXF

540 S=SIN(L)XSIN(D)+(COS(L)XCOS(D)*COS(H1))

550 M=SQR(1229+(614%S)72)-(614%S)

560 IF M»94,976 THEN E1=0 \ GO TO 580

570
580
590
600
610
620
630
640
650
660
670
800
100

E1=EXF (-.63%M)
E2=EXF(-,093%M)
I=IX.56%X(E1+E2)

C=SIN

(D)X (SINCL)YXCOS(T)-(COSCL)XSIN(T)XCOS(AY))

C=C+COS(D)XCOS(H1)%X(COS(L)XCOS(TI+(SINCL)YXSIN(T)>XCOS(AY))
C=C+COS(D)XSIN(T)XSINCA)XSIN(H1)

I=IxC
IF O
1=k

\ R=INT(I) \ O=I-R
+5 THEN I=R+1 \ GO TO 660

IF I<0 THEN I=0
RETURN
DATA 21+52,805,111,141,172,202,233y264y294,325,355

O END
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ITWAS INEVITABLE

Andit's portable. When the keyboard is
clipped overthe display panel only the
weatherproof plastic case is exposed.
(There are even optional modem

Sooner or later, someone had to take all this proven
microcomputer hardware and software technology and wrap
it up in a portable package at a price that shocks the industry.
Adam Osborne decided to do it sooner.

The OSBORNE 1®, from Osborne Computer Corpora- electronics, couplers, battery packs,
tion. You get full CP/M® disk computer capabilities— and external monitor connections,
Z80A® CPU, 64K bytes of RAM memory, a full business providing practically unlimited system portability.)

keyboard, a built-in monitor, and two floppy drives with It's all business. The OSBORNE 1 delivers significant
100K bytes each of storage. You get two interfaces, productivity atan irresistable price. At$1795, it’simmediate
the IEEE 488 and the RS-232C. Just connecta and lasting success as a personal business computer is,

printgr,fvia eit't;ti(r interface. quite simply, inevitable.
oftware? You get S

CP/M®, CBASIC-2¢®,
Microsoft BASIC®, the
WORDSTAR® word
processing system with
the MAILMERGE®
mailing list feature,

and the SUPERCALC®
electronic spread-
sheet package.

All standard.
All for $1795.

S ——

SBORNE

Orders for the Osborne 1 Computer can be placed
over the telephone at (415) 887-8080. Your order
COVIPUTER CORPORATION will be forwarded by the factory for delivery by
26500 Corporate Avenue  Hayward, California 94545 (415) 887-8080 your nearest authorized Osborne 1 dealer.
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Text continued from page 48:

daytime solar hour (7 am to 5 pm)
when the light intensity is high
enough to be collectible. Represen-
tative days for each month are used
to print out an hour-by-hour
averaged value. The daily amount is
totaled and printed in the rightmost
column. This allows the comparison
of the expected variance between
months.

Modeling a System

The program was written in
BASIC-11, the DEC (Digital Equip-
ment Corporation) implementation
of BASIC. This particular version is
running under the RT-11 operating
system on a PDP-11/V03 microcom-
puter. DEC's BASIC is general
enough so that you should have little
difficulty adapting the program to
your own computer’'s particular
dialect. The SYS(n,n) command in
line 5 is used to set the print buffer to
81 characters (normal default is 72).
CHR$(26), which appears in lines 20
and 110, is the ASCII (American
Standard Code for Information Inter-
change) code for clear screen to the
ADM-3A terminal that I used. You
will want to replace this code with the
equivalent control code for your ter-
minal.

All of the numbers in the DATA
statement are the sequentially
numbered days of the year for the
21st day of each month (January 1 =
day 1). The program RUN samples

were done on a DECWRITER ter-
minal. If your system has an address-
able printer, you may want to include
provisions for an LPRINT type
option. And for those hardy souls
who might want to convert the pro-
gram to another language, I've in-
cluded the mathematical equations in
table 1. The model was derived from
work presented by Kreith and Kreider
in Principles of Solar Engineering
(McGraw-Hill, New York, 1978).
Three major features in the place-
ment of collectors (in addition to
making sure they aren’t shaded) affect
the amount of solar energy available
for conversion. Two of these—the tilt
angle (T) and the azimuth angle
(A)—are controllable in the design
(see figure 1). The third, latitude (L),
simply depends on where you live.
An easy way to find your latitude
is to call the nearest airport. They can
tell you precisely where they are,
which is close enough for this calcula-
tion. Tilt angle is measured relative to
the horizontal. An upright wall has a
tilt angle of 90°. The azimuth angle is
measured with respect to true (not
compass) south, with degrees east
given positive signs and degrees west
of south given negative signs by con-

vention.
In addition to the above con-

trollable factors, there are several
more that contribute to the deter-
mination of the intensity of sunlight
on a collector surface. Hourly varia-

2. Solar declination — D

5. Solar power on a tilted surface — /,

+ sin L sin T cos A

computer model.

1. Solar incidence outside the earth’s atmosphere (the solar constant) — /,
1, = 429(1 + .034cos(360N/365)) where N = day number

D = 23.45sin(360(284 + N)/365) N as above
3. Mass of air along the path of light — M
M = (1229 + (614 s'\noz)g)‘/2 — 614sina where sina(solar altitude) = sinL sin D +
cos L cos D cos H where L = latitude, D as above, and H = solar hour angle
4. Solar incidence attenuated by the air mass — /,
I, =1, X 0.56(e"**" + e "**) where e = base of natural logarithm

I, = I cosiwherei = angle of incidence
wherecosi = sinDsinLcosT — cosL sin TcosA
+ cosDcosHcosLcosT

+ cos Dsin Tsin AsinH
where T = tilt angle and A = azimuth (true south = 0)

Table 1: These equations form the basis of the calculations performed in the author’s |
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VISIT THE
MicroAge.
STORE IN YOUR
AREA!

9530 Viscount
El Paso, Texas
(915) 591-3349

611 Rockville Pike
Rockville, Maryland
(301) 762-7585

5742 E. Broadway
Tucson, Arizona
(602) 790-8959

2760-S South Havana
Aurora, Colorado
(303) 6966950

4707 Monroe Avenue
Rochester, New York
(716) 244-9000

1220 Melbourne Drive
Hurst, Texas
(817) 284-3413

2675 Mayfair Road
Milwaukee, Wisconsin
(414) 257-1100

2065 El Camino Real West
Mountain View, California
(4415) 964-7063

2525 N. Scottsdale Road
Scotisdale, Arizona
(602) 944-8794

1490 W. Spring Valley Rd.
Richardson, Texas
(214) 234-5955

83 South 10th Street
Minneapolis, Minnesota
(612) 338-1777

4550-50 E. Cactus
Phoenix, Arizona
(602) 996-2910

24 W. Camelback
Phoenix, Arizona
(602) 265-0065

2591 Hamilton Road
Columbus, Ohio
(614) 868-1550

8645 Allisonville Road
Indianapolis, Indiana

1517 NE. 122nd Avenue.
Porfland, Oregon
(503) 256-4743

COMING
SOON TO:
Sait Lake City, Utah
St. Louis, Missouri
Norwalk, Conneticut
Lincoln, Nebraska
San Diego, California
:Omaha, Nebraska
Albuquerque, New Mexico
Spokane, Washington
Toronto, Canada
Boston, Massachusetts
Lexington, Kentucky
Pompano Beach, Florida
Palm Beach, Florida
Houston, Texas
Wilmington, Delaware

FOR FRANCHISE
OPPORTUNITY
INFORMATION CALL

(602) 968-3168
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CASH FLOW
- PROBLEMS?

IT'S NICE TO KNOW SOMEONE
"WHO HAS THE SOLUTION.

MicroAge is your Solution
Store . . . that means at
. MicroAge Computer Stores
we have a wide selection
of time-saving computer-
ized business systems
designed specifically to
| solve the daily cash flow
"~ | problems every business-
man faces.

MicroAge has computer-
ized business systems that
quickly and affordably allow you to regain con-
frol of your critical accountsreceivable...at last
making it possible for you to carry out effective
collection procedures on a consistent basis.
MicroAge has accountis receivable program
packages to automadtically display and update
account information; prepare trial balance
including abalance-due and delinquency aging

report, and take care of dozens of other tasks
that eat into your time and profit!

Computerized business systems from the Micro-
Age Computer Store are available in the $5,000
fo $15,000 range, to suit the individual budget of
your small business or professional practice.
MicroAge backs up every system with personal-
ized service, warranty service and repair, instal-
Iation, systems consulting, even customer frain-
ing. Visit the MicroAge Computer Store in your
area soon with your business problems, and let
us help you with the solution.

QA
“The Solution Store” >




tions are due, in part, to the distance
of the light path through the at-
mosphere. The path is longer in the
early morning and late afternoon,
which is why we can watch sunsets
and sunrises without burning our
eyeballs. Even more important,
however, is the fact that the amount
of light reflected back from the flat
surface increases as the angle of in-
cidence increases. This results in the
cosine factor mentioned previously.
This fact has prompted some design-
ers to develop special mounting
systems for tracking the sun across
the sky, thus keeping the collector
surface always pointing directly
toward the sun. While this will in-
crease the solar power considerably,
it also increases cost and mechanical
complexity. These increased expenses
must be considered carefully for
home heating applications.

Monthly variation in daily totals is
due to several factors. First, though
of lesser importance, is the fact that
the earth’s orbit around the sun is
elliptical; hence, the sun is farther

away when the planet is at its apogee.
But the major factor is the tilt of the
planet with respect to the plane of its
orbit. Viewed from the planet’s sur-
face, this is perceived as the difference
in the sun’s altitude between June 21
and December 21, the summer and
winter solstices. The sun is lower in
the winter sky and, since this is the
heating season, the typical design
strategy calls for tilting the collector
array so that the beam radiation at
solar noon on the coldest days of the
year (usually January) is almost
perpendicular to the surface of the
collectors—if the array is used for
space heating. If the system is to pro-
vide domestic hot water, the collec-
tors must be tilted to split the dif-
ference between the two seasons.

The Weather

Finally, there is the age-old variable
that can't be predicted, but that has a
major impact on the light availability
— the weather. The table of hourly
radiation produced by this program
cannot provide a prediction of how

SOLAR NOON

the local cloud cover will attenuate
the sunshine. However, if the month-
ly cloud-cover factors for your area
have been tracked for the past twenty
years or so, then they can be used to
modify the data in the table. The
table provides the theoretical “clear
day” values. The daily totals for the
month can be multiplied by the per-
cent of cloud cover averaged over the
past years for that month and by the
number of days in the month to get a
fair picture of the probable light
availability. (As it turns out, the
values predicted by this model for
clear-day radiation have been verified
by empirical methods to within a
very small deviation.)

Application

The model has several uses in
designing a solar collector. Primarily,
you will want to know how much
sunlight your area could produce.
Suppose your house is oriented such
that the section of roof on which you
want to mount the collectors faces

Text continued on page 58

Figure 1: Diagram of the various solar angles used in calculating the total beam energy striking a roof-mounted solar collector.
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STRUGTURED SYSTEMS

FINANGIAL SOFTWARE.
AIIYTIIIIIG LESS IS GHEATING

Penny wise and software foolish. One of the
best ways to cheat your business is to waste a whole
ot of time on solutions that don’t work, or that can't
grow with your business. And frankly, we get phone
calls every day from computer users who've tried to
get by on “bargain” software, and found that “bar-
gain” software is the most expensive kind a business
can own.

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

General Ledger

Accounts Receivable

Accounts Payable

Order Entry

Inventory Control

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

YOUR OWN
BUSINESS.

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

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

Take it easy on yourself.
But sentence your computer

to hard labor. S GHOUP

acwred, Sie

Sy

O Accounts Receivable [ Order Entry
O Payroll O Inventory Control

Please send more
information on your

O General Ledger
O Accounts Payable

Name
Company
Address
City State Zip
Telephone ( )

CP/M is a registered trademark of Digital Research.

Structured Systems Grou

5204 Claremont, Oakland,

Circle 369 on inquiry card.

California 94618 (415) 547 1567

INCORPORATED |
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Listing 2: Sample data obtained by running the program in listing 1. It shows the solar energy that would strike a collector mounted
directly on the author’s roof. In this case, the roof and the collector have an azimuth of 10°, a tilt with respect to the ground of 18°,
and a latitude of 32.5° north. The energy, given in Btus per square foot per hour, is calculated for each daylight hour on the the 21st
of each month.

RUN

SOLRAZ2 13-0CT-80 MU EBASIC/RT-11 V01-01C
TARLE OF REAM RADIATION

SOLAR ENERGY

ENTER DATA IN DECIMAL VALUES AS REQUESTEL.

LATITUDE? 32.5

TILT ANGLE? 18

AZIMUTH ANGLE?T 10

TAELE OF SOLAR RADIATION
ETU’S/SQ.FT+¥HR. ON A FLAT SURFACE

DAY SOLAR HOUFk

OF AM NOON FM DAILY
YEAR 7 8 9 10 11 12 1 2 3 4 S TOTAL
1721 S 70 140 197 233 243 226 184 123 59 2 1478
2721 27 99 174 235 273 283 264 220 155 80 16 1826
3721 51 129 206 268 306 316 297 251 184 106 33 2147
4721 72 152 227 286 323 332 314 270 205 127 51 2359
S/721 85 161 232 288 322 331 313 272 211 137 62 2414
6721 88 163 232 286 318 327 310 270 211 139 66 2410
7721 84 160 231 286 320 329 311 270 209 136 62 2398
8/21 72 150 225 284 319 329 311 267 203 126 51 2337
9/21 S0 128 204 265 303 312 294 249 183 105 33 2126
io/21 25 97 171 231 268 278 260 216 151 78 15 1790
11721 4 69 137 195 231 240 223 181 121 54 2 1457
12721 1 S 125 181 216 226 209 168 109 45 0 1338
END' OF RUN

READY

6809 SYSTEMS (¢ 6809 SYSTEMS (1| 6809 SYSTEMS (7| 6809 SYSTEMS

Featuring the GIMIX mainframe with 30 amp C.V. ferro-resonant power supply; fifteen 50 pin and eight 30 pin slot Mother Board:

2 Mhz CPU with time of day clock & battery back-up, 1K RAM, 6840 programmable timer, provisions for 9511A or 9512 For further information, pricing and brochures, contact:
Arithmetic processors, and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software.

VARIETY: you can have 32KB, 56KB, 128KB and up of static RAM. You can use 5'* and/or 8" disk drives, single or double EImIX|nC,
density, single or double sided, and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or

parallel /0 cards. The Company that delivers

EXPANDABILITY: You can add memory, 1/0s, Video or Graphics cards, Arithmetic processors, additional drive capacity, and other Quality Electronic products since 1975.
hardware now or in the future to this SS50 bus structured system from GIMIX or other SS50 bus compatible manufacturers. 1337 WEST 37th PLACE, CHICAGO, IL 60609
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S 0S-9 operating systems. A wide (312) 927-5510 » TWX 910-221-4055
variety of software and languages is available for these systems. GIMIX® and GHOST Celared Thademark
QUALITY: All boards are assembled, burned-in, and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com- an 0' GIJI': I':g’s ELEd trademarks
ponents are used and all boards are fully buffered for maximum system expansion. All boards come complete with bus connectors ’

and all necessary instruction and documentation. Flex and Uniflexare trademarks of Technical Systems
GIMIX designs, manufactures and tests, in-house, their complete line of products. Complete systems are available to fit your ~ Consultants Inc. 0SS is a trademark of Microware Inc. See
needs. Please contact the factory if you have any special requirements. their ads for other GIMIX compatible software.

For GIMIX compatible software see Technical Systems Consultants ad page 119 and Microware ad page 263.
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The fast, simple, affordable way to step up

your printing...

FAST. The PBI™ (Programmable Buffer Interface) is a
unique new solution to an age-old problem. If you've had
it with waiting for your printer to complete a run so that
'you could continue with your work, the PBI is for you. Let
our PBI wait for your print-out so neither you nor your
computer has to do any waiting. The computer doesn't
. wait on the printer and the printer dosn't wait on the
computer. The PBI increases throughput and saves time
by entering data while the printer is printing. The PBl uses
none of the host computer’'s memory and allows linking
one or more host computers and one or more printers.

Micro Compatible reserves the 1ght 1o chiange any engineening designs and speciications st any time

A, -

SIMPLE. The PBI is easy to use. Simply plug the
computer cable to the PBl and the PBI to the printer cable.

AFFORDABLE. The PBI will help you avoid the
expensive purchase of a high speed printer. We've priced
the PBI with the user in mind.

Choose From These PBI Models:
® Single Parallel*
® Dual Parallel**
* Single Parallel and Single Serial (RS-232)
® Dual Serial
® Dual Parallel and Dual Serial

* AllSingle Ports are 16K Buffers.
AN Dual Ports are 32K Bulfers

icroCompdtible

P. 0. BOX 7624 . ATLANTA, GA. 30357 . PHONE (404) 874-8366

Circle 231 on inquiry card.




Listing 3: In this sample, the collector on the author's roof has been optimally mounted so that it faces directly south (zero azimuth)
and is tilted at a more optimum angle (47.5°). Note that the solar energy striking the collector has increased about 27%.

RUN

SOLRA2 13-0CT-80

MU BASIC/RT-11 V01-01C

TAELE OF EBEAM RADIATION
SOLAR ENERGY

ENTER DATA IN DECIMAL VALUES AS REQUESTED.

LATITUDE? 32.5

TILT ANGLE? 47.5

AZIMUTH ANGLE? O

TARLE OF SOLAR RADIATION

ETU’S/SQ.FT.*¥HR. ON A FLAT SURFACE
DAY SOLAR HOUR
OF AM NOON FM DATILY
YEAR 7 8 9 10 11 12 1 2 3 4 ] TOTAL
1721 8 93 173 239 281 296 281 239 173 9?3 8 1884
2721 32 111 191 257 300 314 300 257 191 111 32 2096
3721 42 118 196 261 303 317 303 261 196 118 42 2157
4721 40 112 185 245 284 298 284 245 185 112 40 2030
S5/721 33 100 168 223 260 272 260 223 168 100 33 1840
6721 29, 94 159 213 247 259 247 213 15 94 29 1743
7721 33 99 166 221 257 269 257 22 166 9?9 33 1821
8721 40 111 183 242 281 294 281 242 183 111 40 2008
9721 42 117 194 258 299 313 299 258 194 117 42 2133
io/21 31 109 188 254 296 311 296 254 188 109 31 2067
11721 7 92 171 237 279 293 279 237 171 92 7 1865
12721 1 83 163 228 270 284 270 228 163 83 1 1774
END' OF RUN
READY

Text continued from page 54:
10° east of due south. Furthermore,
you would like to mount the collec-
tors flush on the roof, to keep a low
profile. Let's say the roof has an 18°
tilt. If you should happen to live in
San Diego, as I do, your latitude is
approximately 32.5° (use decimal
values for all minutes of arc). By
plugging these values into the
keyboard when requested, you
should get an output such as listing 2.
If you can determine how much
heat you need to keep warm during
January, by doing heat-load calcula-
tions on your home, then you can
estimate how much collector surface
area you'll need. Incidentally, don't
forget a factor for thermal efficiency.
In many states, each collector
manufacturer is required to state a
standardized rating for its product.
This factor modifies considerably the
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performance of the collectors in
absorbing the available sunlight.
Now, if you want to determine
how much more light you might get
with a more “ideal” orientation, try
plugging in some alternatives. One
rule of thumb for the optimal tilt
angle is to add 15° to the latitude—so
let’s try a tilt angle of 47.5° (32.5 +
15 = 47.5). Due south is 0° azimuth.
And, of course, you can’t change the
latitude unless you move your house,
so that remains 32.5°. The resulting
output is shown in listing 3. Notice
the difference in the values for
January between the two mounting
strategies. You've gained a whopping
406 Btus per square foot for the day;
that's approximately a 27% increase.
Now, you have to decide if it's worth
forgoing the low profile to gain that
much more heat. For one thing, it
means you will be able to reduce the

amount of collector surface by 27%.
Since the collectors are the single
largest cost factor in a typical installa-
tion, it might be worth it!

Play around with the model to
generate various schemes. If nothing
else, you can give your friends their
very own, personalized printout of
the solar energy they could be enjoy-
ing.

A final word of caution about this
model. As with any model, simplify-
ing assumptions have been made. The
numbers represent theoretical max-
imums only and can in no way
predict the actual performance of a
particular solar system installation,
so they must be interpreted with care.
Use the program for comparing
strategies. Who knows, it may help
you find a way to beat the escalating
cost of energy, or at the very least,
you can snub your nose at OPEC!®H

Circle 15 on Inquiry card. =—p



NEVER UNDERSOLD.

Thats right. If you can find a lower
price in this magazine WE WILL BEAT IT! Period.*

S$-100 HARDWARE

SD SYSTEMS
Versa Floppy lkit ....... .. 5259
Versa Floppy Il kit . ........ $349
ExpandoRam Il kit. . .. .. ... $249
ITHICA INTERSYSTEMS SCALL
.................. SCALL
NORTHSTAR. . ........... SCALL
SUPPLIES
Verbatim Datalife Diskettes
MD525-01,10,16 .. ... .. $26.50
FD34-8000............. $30.00
FD34-8000............. $44.00
Avery Tabulables
5,0003% X15/16 ...... $18.75
3,0003% X16/16 ...... $14.25
1,0003% X15/16........ $8.15
UARCO Paper rxces are FOB S5.P.
9% X 11, ’F [p ..... 5. Qg
147/8X11, 15ur’|8Lb .$35.00
SOFTWARE
Microsoft Basic-80......... $299
Microsoft Basic Compiler . .. .$319
Microsoft Fort;ran—B ....... $389
MagicWand .. ... ... ... .. $276
Apple Visicalc. . . ........... $113
Pickles and Trout CP/M® . ...$175

o

v il
R

APPLE HARDWARE

Microsoft Z-80 Softcard . $259
Microsoft Ramcard . . . .. $170
SSMAIOAST. ......... $165
SYMTEC Apple Light Pen .$219
MOUNTAIN HARDWARE:

Super Talker ......... $270
ROMWRITER ........ $157
INTROL/X-10 ........ $180
ROMPLUS+ . ........ $162
MUSICSYSTEM . .. ... $499
AppleClock .. ........ B252
LoboDrive . . . .. LSS o SCALL
Videx80x24 .......... $299
Andromeda . .. ......... $170
M &R Sup-R-Term . ... .. $299
Enhancer.............. $100
NEC Green Monitor . . ... $240
Sanyo Green Monitor . . ... $240

D.C. Hayes Micromodem . $293
CALIFORNIA COMPUTER
SYSTEMS

See our full page ad in this
magazine.

PRINTERS
EPSONMX-80 ......... CALL
MX-80 Graphics ROM .. .CALL
NEW EPSONMX-BOTF . . CALL
Okidata Microline 80 ... .$415
Okidata Microline 82 ... .$625
Okidata Microline 83 . ...$899
IDS Paper Tiger 460G . .$1050
Anadex DP-8000,1 ... .$1195
Anadex DP-8500,1 . ...$1295
Centronics 737 ........ $689
INEC Spinweiter ... ..... SCALL

NEC w/ Sellum Option . . . SCALL
C. ltoh Starwriter 25 cps$’l 440
C. Itoh Starwriter 45 cps%’l 770

DiabloB30 .. . ........ 2195
Malibu165........... $1995
Malibu200 ........... SCALL
MPIBBG....... e e $495
TRS-80 HARDWARE
TRS-B0S s . o SCALL
Micropolis 77 track ... .. $388
Percom Doubler .. ... . .. $199
Percom Separator ....... $27
OrchestraB0 ........... $79
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Mountain Computer’s MusicSystem

Robin B Moore, Warner Hill Rd, RFD 5, Derry NH 03038

You've probably heard them at computer shows or in
the local computer store—the music synthesizer
peripherals that, along with your Apple II computer, can
help you “compose,” “turn your Apple into a family
music center,” or offer “flash and crash sound effects.”
Six or seven music synthesizers are already available for
the Apple II, and in this article we'll examine the most
significant new entry into the marketplace—the Moun-
tain Computer MusicSystem—and see how it compares
with the competition.

Mountain Computer (formerly Mountain Hardware) is
a well-known manufacturer of high-quality Apple
peripheral products that have been well received by the
Apple-user community. Mountain Computer’s products
have never been cheap, and the MusicSystem is no excep-
tion. At $545 it is one of the more expensive music syn-
thesizers available for the Apple II, and yet, when its
capabilities are considered, it costs less than some of the
lower-priced units. No other Apple synthesizer on the
market offers sixteen programmable waveforms, and the
most popular “square-wave” unit, the ALF AMS (by ALF
Products, of Denver, Colorado) can cost as much as $795
when expanded to its maximum (nine voices).

Unlike many of the less-expensive music boards that
are available for the Apple II, the MusicSystem is a true
synthesizer in the sense that a Moog or an ARP is a syn-
thesizer. The user can not only specify the frequency and

Photo 1: The MusicSystem circuit boards with light pen and
stereo outputs. The boards may occupy any two adjacent
expansion slots, except slot 0, in the Apple II.
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the amplitude envelope for each note, but also the
waveform, waveform variation (within certain limits),
and frequency variations during each note. This allows
for a simulation of real instrument sounds that is impossi-
ble to achieve with a fixed-waveform music board.

The MusicSystem

The MusicSystem is a combined package of hardware
and software that allows the user to enter and edit
musical scores, to create and edit instrument definitions,
and to combine both scores and instruments into PLAY
files that produce the final musical output. Some of the
pertinent MusicSystem features and specifications are:

e 16 programmable waveform generators (or
oscillators)

e 31 KHz sample rate that gives a 13 KHz output fre-
quency bandwidth

e Frequency resolution of 0.5 Hz

e Stereo audio outputs with up to eight waveforms
(voices) per output

e Assignment of voices to either right, left, or both
stereo speakers

e An integral light pen that is user-accessible for use
with other programs

® Music entry and display on Apple high-resolution
screen using the light pen, keyboard, or game paddles

® Use of standard music notation throughout the music
editor portion of the system

e Multiple editing menus in high-resolution graphics to
allow use of all the editing features without having to
remember commands

e DPart-by-part graphic printout of music scores on
Apple’s Silentype printer (other printers not yet sup-
ported)

e User definition of instrument waveforms, amplitude
envelopes, and frequency histories

e Polyphony (chords) within a single part or through
the use of multiple parts and multiple instruments

e Interrupt-driven software that allows foreground/
background mode operation so that two programs can
run concurrently

e The capability to merge COMP (composition) files
with the Music Merger program so that extra-long scores
can be created

e DMA (direct memory access) to waveform tables
stored in the Apple’s memory
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Now that the WICAT

68000 based system
as uietly proven itself...

President of WICAT Systems Robert W. Mendenhall :

Were ready
to announce .

While others were announcing their MC68000-based
systems, we were proving ours. While other companies were
scrambling to build and debug prototypes, WICAT's system
was working successfully in Fortune 100 companies.

While others are promising 68000’s, WICAT is deliv-
ering. Ask any of our Fortune 100 customers. Or ask us.

Call or write today for additional information.

WICAT Systems.

1875 South State  P.O. Box 539 Orem, Utah 84057 801 224-6400
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Many of the features incorporated into the MusicSystem
can be found in existing products, but for the price the
combination of features and capabilities is unique.

The MusicSystem package consists of two printed-cir-
cuit boards, two double-sided disks of software and dem-
onstration files, and a comprehensive manual. The two
circuit boards (see photo 1) are interconnected and de-
signed to occupy any two adjacent Apple II expansion
slots (except slot 0). The MusicSystem searches for them
automatically wherever they are installed. A light pen
and the stereo output jacks are preconnected to the
boards, and their cables emerge through the slots in the

back of the Apple’s case.

L_At a Glance

Name
Mountain Computer
MusicSystem

Type
Music composition/
synthesis system

Manufacturer
Mountain Computer
300 Harvey West Blvd
Santa Cruz CA 95060
(408) 429-8600

Price
$545

Hardware

Two interconnected
PC boards designed to
occupy two adjacent
expansion [/O slots in
the Apple II; includes
a light pen and stereo
audio outputs suitable
for external amplifica-
tion or headphones
with RCA phono plugs

Software

Four disk sides con-
sisting of four main
programs, various
overlays, and four
types of files;
demonstration music
and some predefined
instruments are in-

cluded

Language
Software is written in

a combination of 6502
assembly language and
XPLO (a block-struc-
tured, Pascal-like
language); object code
only is included

Software Format
Disks are provided in
Apple’s DOS 3.2 for-
mat; they are not pro-
tected, however, and
may be converted to
DOS 3.3 with Apple's
Muffin program

Computer

Apple II or Apple I1+
with 48 K bytes of
programmable
memory and at least
one disk drive with
Apple’'s DOS 3.2 or
DOS 3.3 operating
system

Documentation
Comprehensive man-
ual that describes
operations and pro-
vides many walk-
through examples;
additional sections
describe installation,
background theory,
user interface and soft-
ware file structures

Audience

Any Apple Il owner
who would like a flexi-
ble, high-quality music
synthesis system

62
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The Light Pen

At first glance, the most unusual feature of the Music-
System is the light pen. The light pen is used to make
menu selections, either from the main system menus or
from the various editor menus. Due to its limited resolu-
tion, the pen is not used to enter music; this must be done
with either the keyboard or the game paddles. The pen is
very effective when used with the Music Editor, for it
provides a quick means of selecting items from the
various graphic editor menus. Mountain Computer has
thoughtfully provided information that describes how to
access the pen so that you can experiment and use it with
other software.

The light pen is accessed by the software as a single bit
in one of the MusicSystem hardware registers. The state
of the pen bit simply indicates whether or not the pen is
picking up light. The software recognizes use of the light
pen by detecting the 60 Hz flicker from the monitor
screen. Once the flicker is detected, the program blinks
each allowable portion of the screen until the blink is
recognized by the pen. (This is the same technique used
by some of the very inexpensive light pens that plug into
the Apple’'s game-paddle connector.)

Hardware Flexibility

It takes a while to really appreciate the extreme flex-
ibility inherent in the hardware design. The MusicSystem
boards can produce sixteen simultaneous waveforms,
each with independent control of amplitude, frequency,
and waveshape. A master volume control affects all six-
teen waveform generators.

Each waveform is generated from a 256-byte waveform
table stored in the Apple’s memory. These tables can be
created either with the Instrument Definer program or, as
shown in the manual, with a user-written program. The
MusicSystem boards read values out of the waveform
tables by using DMA. When the system is playing music,
the tables are accessed by the MusicSystem boards about
500,000 times per second, and so the Apple’s 6502
microprocessor is effectively slowed from 1 MHz to 500
KHz (MusicSystem takes half of the available memory
cycles). Even though the processor has been slowed
down, it can still run normal software, and the speed dif-
ference is rarely noticeable. This use of DMA is the key to
the MusicSystem's high performance: the technique is not
used by any other Apple musicsynthesizers, although the
Casheab synthesizer for the S-100 bus has similar
capabilities. (See reference 1.)

Each waveform generator on the MusicSystem boards
has software loadable registers that specify amplitude,
waveform-table address, and frequency. There are also
registers that control overall volume, access the light pen
and random-number generator, and enable or disable the
DMA and interrupts. Again, Mountain Computer pro-
vides all the information necessary to operate the boards
with your own programs.

Frequency Histories
One unusual feature of the MusicSystem is the ability
to specify note frequency histories. Most synthesizers



SuperSoft’s

Gallery of CPP/M Masterworks

Programmihg Languages Disk/Manual Only

16 $200/20

FORTH $200/25

FORTRAN [V $250/25

RATFOR $100/NA

BASIC $200/25

‘TINY' PASCAL $ 85/10

System Maintenance

Diagnostics Il $100/15

Diagnostics | $ 75115

DISK DOCTOR $100/15

Utilities

Utility Pack #1 $ 60/NA

Utility Pack #2 $ 60/NA

Text Processing

TFS $ 85/15

Super-M-List $ 75110

Software Security

Encode/Decode Il $100/20

Encode/Decode | $ 50/20

Intercommunications

TERM $150/15

TERM I $200/15

Entertainment

ANALIZA $ 35/NA

NEMESIS $ 40/NA

Dungeon Master $ 35/NA
(For use with Nemesis)

Miscellaneous

Z8000 Cross-Assembler : $500/25

“C” Cross-Compiler $500/25

(28000 Target)

TERM

A Complete Networking/Intercommunications Package

TERM aliows the CP/M user to communicate with
other CP/M based systems or with remote timesharing
computers. TERM supports file transfers between both
timesharing systems and between CP/M systems.

TERM equals or exceeds comparable programs in
power and flexibility, but costs less, delivers more and
source code is provided on discette!

With TERM you can send and receive ASCII, HEX
and COM files. You also have a conversational mode,
and a timesharing terminal emulator. Below is a partial
list of features:

Engage/disengage printer ¢ terminal emulator
auto error checking with re-try
conversational mode

.
.
.
e send files o receive files

requires 32K CP/M and a minimal knowledge of assembly language
programming.

TERM is supplied with source and user manual: $150.00
Manual only: $15.00

TERM

Many programs include SuperSoft’s online “HELP” system!

SUPERDlSKS FOR SALE|

SuperSoft Has Great Prices on Blank Discettes

SuperSoft sought out and found a discette that
met our high standards. In the software distribution
business we needed a discette thatwas reliable.
sturdy, durable, and inexpensive. We wanted no data
errors on any discette that we shipped.

e Guaranteed

e Data density in excess of 3200 b.p.i.

e Approved by Shugart, Persci, Qume, Remex, others
e Operating temperature: 50-120 degrees Fahrenheit
Discette type | price per box

Single Sided Single Density:
Soft sectored IBM compatible 8": $30.00
10 hard sectors 5% ": $30.00
16 hard sectors 5%": $30.00

Single Sided Double Density:
Soft sectored IBM compatibie 8": $35.00
10 hard sector 5%": $35.00
16 hard sector 5% ": $35.00

*Add $15.00 for Double Sided Discettes

lllinois residents add 5%
Add $1.00 shipping per box

All SUPERDISKS are sold only in lots of 10. Each comes with jackets and box. All orders must be pre-

pad or CO.D. Generally we ship from stock. with arrival times running about 8-10 days.

For complete information on these and all other
SuperSoft products, please write for our free catalogue.

All software can be supplied on the following media:
CP/M formats . .. 8’ sft sectored, 5"’ Northstar,
5" Micropolis Mod Il, Vector MZ, Superbrain DD/QD,
Apple I+

All Orders and General information:
SUPERSOFT ASSOCIATES
P.O. BOX 1628
CHAMPAIGN, IL 61820
@t (217) 359-2112
Technical Hot Line: (217) 359-2691

(answered only when technician is available)

*CP/M REGISTERED TRADEMARK DIGITAL
RESEARCH

SSS FORTRAN is the copyright of
Small Systems Services, Urbana, lllinois

24 hour express service available!

.S'uper_S'o/f

First in Software Technology

Prices subiect to change without notice
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"qpple® IL
PERSONAL CHECK MANAGER

The ULTIMATE checkbook program. Requires 48K Applesoft and
Disk II. Some of the capabilities are:

Entering checks, deposits, automatic payments. Automatic pay-
ments are deducted from the checking account each month auto-
matically, until you delete that payment. Check numbers can be in-
cremented by “1” automatically in the check entry routine. Also,
the date entered on the last check can be entered on the next check
by a single keystroke. All entries are sorted automatically. You can
either list entries in chronological order giving the daily balance, or
list entries showing to whom checks were issued, then giving the
ending balance. Any entry can be deleted.

Search any field. Either a complete search, a partial search, or a
name search. If you misspell the name in the “‘NAME SEARCH”",
you will be given a list of all the possibilities.

Code checks. List coded checks by check number , date, code,
or previous year. Each years coded checks are saved in their own
separate file.

Reconcile checkbook. When you reconcile checks that are in
succession, they can be reconciled by a single keystroke without
entering the check number.

Printer routine. You can get a printed copy in the CHECK
LISTING, SEARCH routine, CODE LISTING, and the RECON-
CILE routine.

For immediate delivery send check or money order for $30 to: D.R.
POLING —Dept. B, 6929 LaCienega Blvd., Los Angeles, Ca. 90045.
California residents add 6% sales tax. Please specify DOS 3.2 or
DOS 3.3

64

Fully TRS-80°
Compatible

MPI B/51

DISK DRIVE

Includes: Case and PowerSupply

m 40 tracks
B 102K per disk
B 5 ms track-to-track

030181

ACCEPTED!

=

FREE CATALOG

Hundreds of other computer
products at major savings.

Midwest
Computer
Peripherals

1467 S. Michigan Ave. Chicago, IL 60605

Complete systems
and a wide selection
of accessories at

a discount.

July 1981 © BYTE Publications Inc

Circle 255 on inquiry card.

allow you to specify amplitude envelopes, and some
allow you to vary the waveform while the note is play-
ing. The MusicSystem provides both of these features
and also allows you to specify up to fifteen relative fre-
quency changes during each note. This is done as part of
the instrument definition process, and the feature may be
used to create warble or vibrato, or to simulate tonguing
effects. Unfortunately, frequency changes during each
note are performed in steps, rather than following a
smooth envelope. This makes it impossible to simulate an
instrument like a steel guitar that uses long frequency
glides. However, short glides can be simulated with a
series of close frequency steps—the ear doesn't notice the
difference. This limitation is a characteristic of the soft-
ware, rather than the hardware, and could be improved
in the future.

Sound Quality

The MusicSystem sound quality is excellent. Although
there is a very slight background hiss—due to the limited
signal-to-noise ratio of the 8-bit D/A (digital-to-analog)
converters—it is not objectionable,

The system'’s 13-KHz frequency response is better than
most home cassette tape decks, and it is almost as good as
an FM receiver. If your record of Switched-On Bach has
been played more than a few times on an average-quality
turntable, it probably doesn't extend beyond 13 KHz
either.

The separate individual and overall volume controls
provide a wide dynamic range with no evidence of distor-
tion at either high or low volumes.

Human Engineering

Mountain Computer has gone to a good deal of effort
to make the MusicSystem as user-oriented as possible by
providing detailed prompting, menu-driven operation,
and operational feedback.

When an input is required, the choices are almost
always spelled out on the screen. If an illegal command is
entered, the system doesn't die a horrible death or
misinterpret the command —it simply beeps, and usually
informs you of your mistake. Any command that could
cause loss of data requires a second, confirming com-
mand. Throughout the system, commands are kept as
simple as possible, while still retaining their meaning.
The user is not required to remember commands, for the
system generally tells you what the choices are when the
time comes to make them.

MusicSystem software is accessed through a series of
nested menus (see photo 2) rather than direct commands.
From the time the software is loaded, the system func-
tions are controlled by selections from the menus. Each
selection results in either a direct action, or it causes
another menu to appear if further details are needed. The
menus are clearly written and most selections consist of a
single keystroke and a carriage return.

Visual feedback in the MusicSystem indicates proper
operation and shows the results of your input. If the
system is compiling a COMP file, it displays: WAIT



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

FCC class B tested.
UL listed.

g 1. = o

houston
msTrumont

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

The new HIPLOT DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
dable. It's available on all six
models in the HIPLOT family so
you can enjoy the advantages of
multi-colored plots on surfaces of
8%2” X 11” (DIN A4) or 11" X
17" (DIN A3). Of course, you also
get the standard HIPLQT range of
capabilities such as intelligence,
controls, interfaces and resolu-
tions. There's a model for virtually
every plotting application.

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

HIPLOT DMP Series has been rec-

ognized as the innovative plotter

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

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

Now, with our new 6-pen
option, there's an exciting new
dimension in the DMP Series’ ver-
satility. Imagine two standard
models with RS-232-C and parallel
interfaces, four intelligent models
with RS-232-C or Centronics®
compatible interfaces, a choice of
controls, resolutions, and pen
speeds. Add to this the ability to
plot with 6-pens on paper, vellum
or mylar (ideal for overhead pro-
jectors) and you have the ultimate
plotter price/performance com-
bination — the perfect choice for

the user or OEM.

Circle 175 for literature
Circle 176 to have representative call

Easily Retrofitted to Existing
HIPLOT Models

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

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

houston instrument
GRAPHICS DIVISION OF

BAUSCH & LOMB (9)
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Photo 2: The System 1 main menu. Selections can be made by
touching the light pen to the block at the left of each item. The
tiny square in the top block indicates the presence of the game-
paddle cursor. If the button on paddle 0 is pressed, the Music
Player is selected.

--COMPILING. If you select a new instrument for a play
file, the parameter display changes to show the results of
your selection. Messages from the system are clearly
spelled out, with no cryptic abbreviations.

The Software

The MusicSystem software is an integrated package of
four main programs and four types of files (see figure 1),
divided functionally and physically into two separate
systems.

System 1 inputs and edits musical scores, and plays
music. It includes the Music Editor, Music Merger, and
Music Player programs, and comes with several
demonstration COMP and PLAY files on the back side of
the disk.

System 2 primarily creates waveforms and instruments
(although it also includes a copy of the Music Player pro-

gram). There are a number of predefined instruments and
waveforms on the flip side of the System 2 disk.

System 1 and System 2 are tied together with the Music
Player program. The Music Player compiles the COMP
files produced by the Music Editor and binds in IDEF (in-
strument definition) files produced by the Instrument
Definer, to produce the final PLAY files. Once a PLAY
file is complete, it may be played at any time, and the
original COMP and IDEF files may be discarded. The
Music Player can also be used to alter instrument and
speaker assignments in an existing PLAY file.

The System 1 and System 2 disks are received in
Apple’s DOS 3.2 format, and they are not copy pro-
tected. In fact, Mountain Computer recommends that
you copy them as soon as possible to avoid inadvertent
destruction of the master disks. If you have Apple’s DOS
3.3, the MusicSystem software should be converted to
sixteen-sector format rather than run in the thirteen-
sector mode, because the system reloads from disk before
returning to the main menus.

The system software is written in a combination of
6502 assembly language and XPLO (a block-structured
Pascal-like language). The source program is not pro-
vided, but the manual contains detailed descriptions of
all the file formats. All files and programs are in Apple
DOS standard format, and may be copied with the DOS
3.3 FID utility or similar programs.

Interrupt Driven

Although the MusicSystem boards can run contin-
uously under DMA once the appropriate registers have
been initialized, playing real music requires changes in
frequency and amplitude, while maintaining a specified
tempo. MusicSystem accomplishes this with a constant-
rate interrupt, which serves as a time-base reference for
the play software. Every 8 ms (milliseconds), the Music-
System interrupts the Apple’s processor, and vectors to a

Text continued on page 70

The DS-65 Digisector® is a random access video digitizer
which converts a TV camera’s output into digital infor-
mation the Apple can process. It features 256 X 256
resolution with up to 64 levels of grey scale.
Scanning sequences are user programmable.
On-board software in EPROM is provided for
displaying digitized images on the Hi-Res
screen.

Use the DS-65 for: Precision Security Systems
e Computer Portraiture ® Robotics e Fast to
Slow Scan Conversion ® Moving Target Indi-
cators ¢ Reading UPC codes, schematics, musi-
cal scores and paper tape e

DS-65 Price: $349.95

THE M I] @ FSII Camera Price: $299.00

Combination Price: $599.00

LET YOUR APPLE SEE THE WORLD!

WORJIKSS p0O.BOX 1110 DELMAR, CAS2014 714-942-2400

NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE
ON DISK!

\ — Portrait System Software: This program includes

\\ captions and a credit line, reverse printing for
T-shirt application and the option to save por-
traits on disk.

— Picture Scanner: Provides a variety of differ-
ent dithering algorythms for compressing the
digitized image into the Hi-Res screen.
Write or call for more information!
GIVE YOUR APPLE THE GIFT OF SIGHT!
Master Charge / Visa Accepted
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Customizable

The Unique Difference that Sets
VEDIT Apart in Full Screen Editors

Total user customizability is a predominate reason that
over a thousand users find VEDIT the easiest to use full screen
editor. It makes VEDIT the only editing package which allows
you to determine your own keyboard layout and use the cursor
and special function keys on any terminal having them. And
only VEDIT fully supports all of the newly available terminals. It
may come as a surprise to you, that with any other editor or word
processor, you will have to memorize obscure control
characters or multi-character sequences, while your terminal’s
extra keys and editing functions go unused. The customization
extends to setting the default tab positions, scrolling methods
and much more. It's almost like designing your own editor for
your system, applications and preferences. And all of this is
easily done with the setup program which requires no
programming knowledge or ‘patches’, but simply prompts you
to press a key or enter a parameter.

Unequaled Hardware Support

The CRT version supports all terminals by allowing you to
select during setup which terminal VEDIT will run on. Features
such as line insert and delete, reverse scroll, status line and
reversevideo are used on ‘smart’ terminals. Allscreen sizes are
supported, including large ones such as the 60 X 80 format on
the Ann Arbor Ambassador terminal. Special function keys on
terminals such as the Heath H19, Televideo 920C and IBM
3101, and keyboards producing 8 bit codes are all supported.
The memory mapped version is extremely flexible and supports
bank select and hardware cursors such as on the SSM VB3.
With this level of customizability and hardware support, you will
feel for the first time that the software was optimally designed for
your system.

Fully Compatible Replacement for Ed

Since VEDIT creates and edits standard text files of up to
one diskette in length, it serves as a replacement for the CP/M

standard editor ED. Of course, you benefit from the fastest and
easiest to use ‘What you see is what you get’ type full screen
editing available, fast disk access and an editor which takes up
only 12K of your valuable memory space. With VEDIT you will
never again need or want to use the slow and tedious ED.

Special Features

VEDIT is more than just a full screen editing replacement
for ED, it gives you many new editing capabilities, such as a
scratchpad buffer for moving and rearranging sections of text,
complete file handling on multiple drives and iteration macros.
Amoung its special features you will find automatic indenting for
use with structured programming languages such as Pascal
and PL/], and other special facilities for Assembler and COBOL.
A real time saver is the ability to insert a specified line range of
another file anywhere in the text. Unlike most software, VEDIT
will even tolerate your mistakes. For example, one key will
‘Undo’ the changes you mistakenly made to a screen line, and
the disk write error recovery lets you delete files or insert another
disk should you run out of disk space.

Ordering
Many dealers carry VEDIT, or you may contact us for fast
delivery. Specify the CRT version, your video board or

microcomputer, the 8080, Z80 or 8086 code version, arid disk
format required.

VEDIT for 8080 or Z80: Disk and manual ............... $130
VEDIT for CP/M-86: Disk and manual ./NEW) ............ $185
Manual: Price refunded with software purchase ............ $15

VISA or MASTERCARD Welcomed

CP/M and MP/M are registered trademarks of Digital Research,
Inc. Apple Il is a registered trademark of Apple Computer, Inc.
SoftCard is a trademark of Microsoft. TRS-80is a trademark of
Tandy Corp.

* North Star * Cromemco * Heath H8/H89 * SuperBrain * Apple Il Softcard ®* TRS-80 Model Il & Model |
Most other CP/M Systems with CRT or Memory Mapped Displays * MP/M * CP/M-86

CUSTOMIZABLE
FULL SCREEN EDITOR

CompuView Products Inc.

618 Louise, Ann Arbor, Michigan 48103 * Telephone (313) 996-1299

Circle 94 on inquiry card.



-

-

PULL 0N oL

.‘

10 28 38 48 S8 68 78 08 90 160 118 128 138 148 138 168
New Product (P) / Monthly R.0.1. (3609)

NEC




The end of the compromise.

Shake hands with the PC-8000
Series from NEC America.

It combines the most-wanted
features of today’s most
popular microcomputers,
together with some added
wonders of its own. Five
user-programmable keys, for
instance. A 248-symbol
character set. Z-80A equivalent
chip. Access to CP/M software.
Powerful N-BASIC by Microsoft.™
Text processing in 8 colors.
Keyboard editing convenience.
160 x 100 graphics matrix.

Easy interfacing, too.

Just contact your authorized
NEC America dealer.

.f

NEC

NEC America, Inc.
1401 Estes Avenue

Elk Grove Village, IL 60007
Circle 276 on inquiry card. ‘i



USER SCORE
INPUT

USER WAVEFORM
AND INSTRUMENT
l SPECIFICATIONS

‘[ﬂ AUDIO FEEDBACK

ACCEPTS EDITS

MUSIC EDITOR
PROGRAM
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EDITS

ACCEPTS  EDITS
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Text continued from page 66:

series of routines that update the registers in the Music-
System boards. These routines vary the waveform
amplitudes to create note envelopes, and update the fre-
quency registers to change notes. They can also vary the
overall volume. Once the updates are complete, execu-
tion returns to the program that was interrupted. This
technique is called foreground/background operation.

Because the play software is interrupt-driven, the en-
tire task of playing a song file can be accomplished during
the time another program is running. A good example of
this is the Instrument Definer program, in which the
MusicSystem continuously plays a short PLAY file to
provide audible feedback while the user is creating
waveforms and defining instrument characteristics. In
this case, the Instrument Definer program runs in the
foreground while the MusicSystem plays and runs its in-
terrupt routines in the background.

There is one main drawback to the use of interrupts
(and DMA). The user manual cautions that no other
device on the Apple’s bus can generate interrupts or use
DMA while the MusicSystem is playing. If this happens,
both the MusicSystem and the conflicting device fail to
work properly. This restriction would probably be en-
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HARMONICS
DISPLAY

FREQUENCY
PROFILE
DISPLAY

ATTACK
PROFILE
DISPLAY

SONG
PARAMETERS
DISPLAY

Figure 1: Data-flow diagram showing the relationships between
various programs and files used by the MusicSystem. The Music
Merger is used primarily to combine COMP files into larger
COMP files, and it allows the creation of larger scores than the
Music Editor can hold.

countered only with devices that interrupt continuously
(eg: a real-time clock/home-control system combina-
tion). In any case, the problem can be avoided by tem-
porarily stopping the conflicting device and then restart-
ing it when you are finished with the MusicSystem.

The Music Editor

The Music Editor program is similar in format to a
number of its competitors, but it offers a variety of addi-
tional features. The Music Editor divides the screen into
two separate functional areas: the upper two thirds of the
screen becomes a graphic music display, while the lower
portion holds the various editor menus and the status and
command lines.

The music display acts as a window on the score in
memory. The display can be scrolled right and left
through a given part, or up and down from part to part.
The display staff formats include the treble, bass, alto,
and tenor clefs, as well as the System Clef (ie: the com-
bination of treble and bass clefs used in keyboard sheet
music). You can change the clef at any time, and the score
will be redisplayed correctly on the new clef. Photo 3 (the
Music Editor main menu) shows an example of the
system clef.



For years many small business system buyers
thought that in order to get “real” performance
and enough storage to be a “real” business system
they 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 your fingertips there are 64,000 characters
of random access memory and you 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
byte hard disk available.

At a time when other small computer manu-
facturers tell you “you’re on your 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- L0 2
rized Smoke Signal dealer — he ll be glad to
demonstrate the Chieftain’s high reliability and

ease of operation. For dealers only, circle 355
All other Inquirles, circle 354




Photo 3: The Music Editor main menu. In this example, the
music cursor is at measure twelve of the song “America,” the
music staff is the system clef, and the editor is in the CHORD
mode. Chords may be entered within a part, or through the use
of multiple parts.

Photo 4: The Music Editor Signature Commands menu displays
part two on the bass clef in NOTES mode. This menu is used to
select key, time signature, and clef.

Photo 5: The Note Modifier menu inserts dynamic or normal
accents, and sets or removes ties between notes. The dynamic
sfffz has just been inserted at the first note in measure nine. In
this photo, part one is displayed on the treble clef.
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You can select items from any of the editor’s four
graphic menus, with either the light pen or with game
paddle 1. Most of your time will be spent with the main
menu: it is used to select note durations, rests, measure
bars, and to handle all editing functions. The other three
menus are selected from the main menu, and they all
return to it. The commands are also available through the
keyboard, and a few operations such as LOAD, SAVE,
and PRINT can only be executed by typing the com-
mand. The various editor menus are shown in photos 3,
4, 5, and 6.

The Music Editor provides a large selection of accents
and dynamics that add life and emphasis to your music.
Overall loudness is controlled with the SOUND COM-
MANDS menu, and individual notes may be accented
with the NOTE MODIFIER menu. Unfortunately, note
dynamic accents, although provided for in the editor, are
not fully functional in the Music Player program: they
are played as normal accents. The MusicSystem manual
states that this will be corrected in a later version of the
software. Two other unimplemented commands are user
SYNC (designed to synchronize external devices like a
slide projector) and GRAD (specifies gradual volume
changes to create crescendos and diminuendos). Accord-
ing to the manual, SYNC will be implemented in a later
version. GRAD appears only in the SOUND
COMMANDS menu; the manual doesn’'t mention it at
all.

The editor’'s PRINT command allows you to print out
part or all of a score in graphics on the Apple Computer
Inc Silentype printer. The score is printed as it is shown
on the screen, and may be printed in one of two sizes.

‘Each part is printed separately on its own staff, and the

printout can be cut and pasted to form a sort-of-
orchestral score. I would have liked to have the ability to
print out several parts simultaneously, on one set of
staves, as this would have made the printout a more
useful piece of sheet music. Other graphics printers, such
as Integral Data Systems’ Paper Tiger, are not supported
in this version of the MusicSystem.

You can enter music in either NOTES or CHORDS
mode. In CHORDS mode, the music cursor doesn't ad-
vance while you are entering notes of the same duration.
Most synthesizers require that you use separate parts to

- enter chords, but the MusicSystem doesn't have this

limitation. Multiple parts are only required to define the
music played by different instruments.

Notes are placed on the screen with either game paddle
0 or with the keyboard. A small cursor is moved verti-
cally through the staff when paddle O is turned, and the
note appears when you press the button. You can enter
music surprisingly fast through the keyboard. Once the
duration and octave are selected, a string of notes may be
entered as simply as typing C D E F G A B and pressing
RETURN.

[ was a little disappointed to find that the editor doesn't
provide audio feedback during music entry. However, it



Leading edge technology
in hard disk systems.

Complete systems. Morrow
Designs hard disk subsystems
are delivered complete with hard
disk, controller, cabinet, power
supply, fan, cables and CF/M’
2.2 operating system.

Widest range. Morrow Designs
offers the widest range of hard
disk systems available from a sin-
gle supplier. 5¥4," 8" 14!" Five to
over 100 megabytes of formatted
hard disk storage. $2,995 to
$19,980. Cost effective systems
that work. And keep working.
S$-100 and more. Morrow Designs
hard disk systems are designed
for use with the CP/M operating
system. Available soft-
ware packages allow our
systems to run on any
|[EEE696/S-100 Standard
system with no hard-
ware modification.

Plus, Cromemco,! North
Star™ Vector Graphics,
Godbout, Dynabyte,
Exidy,* IMSAI, Micro-
mation, Processor Tech-
nology and California
Computer Systems. .
Reliable systems. Morrow Designs is com-
mitted to hard disk system reliability. Not
simply with a 90-day warranty, but with a money
back guarantee. If our system fails to perform to
specification, send it back. We'll send back

your money.

'“ =

*CP/M is a trademark of Digital Research.
**Northstar is a trademark of North Star Computers, Inc.
tCromemco is a trademark of Cromemco, Inc.

ttExidy is a trademark of Exidy Corporation.

Circle 264 on inquiry card.

Experience. As of April, 1981,
there were over fifteen hun-
dred Morrow Designs hard disk
systems successfully installed.
In fact, over 200 independent
systems integrators now use
our hard disks to solve their
mass storage problems.
Performance answers. Morrow
Designs hard disk systems have
been benchmarked against all
other systems. None is faster
under CP/M. Morrow Designs
hard disks operate at 10 times
the speed of a floppy disk
drive. Transfer rates range from
590,000 bytes to 900,000 bytes
per second. That kind of perfor-
mance can become addictive.
Cost effective answers. Compare
Morrow prices and performance
to anything presently available
for S-100 systems. You'll find
Morrow's price/megabyte/
performance ratio to be
unmatched. Leadership in
disk systems technology
earned us leadership in
price/performance. And
that may have earned us
a call from you. Circle the
Reader Service Number
forour full line data sheets.
Can't wait? Call us at

(415) 524-2101. And yes, OEM quantity prices are
available. LOOK TO MORROW FOR ANSWERS.

5221 Central Avenue, Richmond, CA 94804
(415) 524-2101
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does sharp and flat notes to match the key signature, so
this potential source of errors is removed.

The size of the score that can be handled by the editor
is somewhat limited. If you actually entered sixteen
separate parts, there would not be room for many
measures of music. Fortunately, the Music Merger pro-
gram can be used to combine COMP files to produce a
much larger final result. (There has been talk at Moun-
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Photo 6: The Sound Commands menu controls overall
loadness, sets tempo, and assigns parts to speakers. Dynamic
(loudness) may be specified as either absolute (with the menu) or
relative (with the keyboard). The mf dynamic has just been
inserted to the left of the music cursor.

tain Computer of designing a true “virtual score”
capability into the MusicSystem by spooling the score on
and off disk as the editor scrolls through it. Whether or
not this will be implemented in the next version remains
to be seen.)

The editing functions provided by the editor are simple
and effective. Unless otherwise specified, the editor is
always in insert mode. Music events may be inserted at
any time and at any place in the score. The editor pro-
vides commands to scroll right and left, delete right and
left, and change note durations. You can jump to other
locations in the score by using the keyboard GOTO com-
mand to access specific measures. I found the editor’s
responses to be a little slower than I liked, but it wasn't
objectionable.

The editor has only two real weaknesses: it lacks both
triplets and the capability to repeat musical phrases. The
former makes it difficult to enter certain pieces of music,
and the latter adds time and wastes space when repeated
phrases are encountered. There is no reason why you
should have to reenter the same section of music when
the computer could do it for you. Also, the editor will not
automatically place measure bars, but this drawback is
not important because both measure bars and time
signatures have no effect on the music played.

My overall reaction to the Music Editor is mixed. On
the one hand it is an excellent piece of software with
many features that are not found in most music editors.
On the other hand there are the unimplemented features

‘““We’re doing to SOFTWARE what ‘MICRO’ did for the computer.’’

CALL IN
YOUR ORDER Now!
(617)373-1599

SPECIALISTS

Oe\[1SYSTEMS. WNC 0

P.O. Box 1225,2 Washington Street,Haverhill, Ma. 01830
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Cost effective answers to
floppy disk problems.

DMA answers. Standard,
accumulator transfer floppy
disk controllers can stall your
microcomputer system'’s

CPU for as long as 160 mil-
liseconds. Just to access and
transfer a sector of data to
main memory. If CPU pro-
cessing speed and system per-
formance are critical,you need
something better. That's
where Morrow Designs' new
intelligent Disk Jockey DMA™
controller comes in. This new
breed of perpherial handles
both 5%" and 8" drives and
can read almost any format
In existence. Speed? Your
CPU runs at full tilt while the
DMA controller seeks and
gathers a sector of data.
How? Information transfers
to and from main memory
occur as “cycle steals” from
the system bus. And the
missing memory cycles are
transparent to the CPU total-
ling only two milliseconds
instead of the usual 80.

Build a huffer. Give the Disk
Jockey DMA a little extra memory and your system's per-
formance gets even better. The extra storage is used as a
track buffer. So, whenever a sector on a new track is read,
the track buffer is automatically filled with the other sec-

& tors on the track. The result?
Additional data on the track
is immediately available.
Without the 80 millisecond
rotational latency normally
encountered. And similar
efficiencies occur with disk
writes. Sectors in the track
buffer are conditionally writ-
ten on the disk only if a new
track is accessed. And only
one revolution of the disk

is required.

Now, pricesX All systems
listed are supplied with a
floppy disk drive, Disk Jockey
Direct Memory Access Con-
troller, CP/M** 2.2 operating
system, power supply, fan,
cables, cabinet and Microsoft
5.2 BASIC.

Even lower prices. Morrow
Designs’ floppy disk systems
with Disk Jockey™ 2D control-
lers offer the same high qual-
ity at even lower prices. Now
without memory mapping!
Fast answers. See Morrow
Designs’ family of cost effec-
tive floppy disk systems at
your computer dealer. For a somewhat more leisurely
answer, circle the reader service number below. For imme-
diate answers, phone us at (415) 524-2101.

LOOK TO MORROW FOR ANSWERS.

5% Inch Systems (formatted data)

400,000 Bytes (1) Dual Sided 48 TPI Drive $1110
800,000 Bytes (2) Dual Sided 48 TP! Drive $1899
800,000 Bytes (1) Dual Sided 96 TPI Drive $1499
1,600,000 Bytes (2) Dual Sided 96 TP! Drive $2599

OEM bpricing available

*Prices subject to change without notice.
Disk Jockey DMA and Disk Jockey 2D
are trademarks of Morrow Designs

**CP/M is a trademark of Digital Research.

Circle 265 on inquiry card.

8 Inch Systems (formatted data)

500,000 Bytes (2) Single Sided Drive $1199
1,000,000 Bytes (2) Single Sided Drive $1975
1,000,000 Bytes (2) Duat Sided Drive $1595
2,200,000 Bytes (2) Dual Sided Drive $2675

OEM pricing available

5221 Central Avenue, Richmond, CA 94804
(415) 524-2101
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BUMPER CROP

8-inch Winchester Multi-User Systems. Now In Volume-$8,500.

Altos is delivering the cream of the
crop with their new 8-inch multi-user
Winchester disk systems. They're
freshly packed with the quality
features you expect from Altos, and
at a price you expect from Altos,
too—just $8,500.

Pick from two fully integrated
systems, each packaged in our new
compact, stylish cabinet suitable for
either rack mount or table top
applications. You get 10 MBytes of
reliable on-line storage in our 8-inch
Winchester drives. Then for system
back-up storage, you can select from

; Floppy Disks:
.5Mb-1Mb
MagTape: 17Mb

Winchester Disk:
10Mb

SYSTEMS PICTURED:
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500
ACS8000-10/MTU (10Mb HD + DEI MagTape) $10.990

Circle 19 on inquiry card.

either 8-inch, single or double-sided
floppy drives (ACS8000-10 and -10D)
or a 'a-inch magnetic tape drive
(ACS8000-10/MTU). And for powerful
performance, all of these Z80A*based
systems come complete with 208K
of RAM and 6 programmable serial
ports, ready to support four users.

Here's the most bountiful
selection of systems and capacities in
the field from the company that
knows how to deliver quality systems
in the volumes that OEMs need to
stay competitive.

And Altos supports these
systems with a broad software
selection including the three industry
standard operating systems—CP/M,
multi-user MP/M** and OASIS'.
These operating systems support
seven high level programming
languages: BASIC, FORTRAN, COBOL,
PASCAL, APL, PL/1and C. Also
available are comprehensive
communications packages: ASYNC—
Altos-to-Altos, BISYNC—Altos-to-
mainframe and full networking with
CP/NET. All are designed to run on a
high speed 800 Kilobaud networking
channel—standard with every
system.

The ACS8000-10 Winchester
systems join our growing family of
field-proven products. In just three
years, more than 8,000 systems
have been shipped to an OEM
customer-base.

Get to market fast. Harvest
your 8-inch Winchester system direct
from the heart of Silicon Valley. Call
or write today for specific product
information and OEM pricing. Altos
Computer Systems. 2360 Bering
Drive, San Jose, CA 95131, (408)
946-6700, Telex 171562 ALTOS SNJ.

Packed with
Fresh Ideas

*Z80A is a registered trademark of Zilog. Inc.
* *CP/M and MP/M are registered trademarks of Digital Research. inc.
TOASIS is a registered trademark of Phase One Systems. Inc.

}datapro is a registered trademark of Datapro Research Corp.
®© 1981 Altos Computer Systems
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Photo 7: The Instrument Definer main menu. The audio feed-
back level has been reduced and the pitch transposed down one
octave by setting DYNAMIC to 30 and TRANSPOSE to —12.

]

PG BHYER ¢

Photo 8: An example of an Attack Profile plot from the Instru-
ment Definer. The plot shown is for oscillator 2 from the instru-
ment WOODDRUM. This example shows an alternate method
of defining envelopes. In this case, the entire envelope is defined
during the attack phase, so there is no sustain or release.

RELHRP R 0 2

Photo 9: A sample frequency-history plot. Note that rather than
changing smoothly, the frequency changes in steps. In this
example the steps are not audible, so it sounds like a smooth
change.
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and the omissions previously mentioned. The current
version of the software (2.0) is much improved from the
original version 1.2. I look forward to the next version,
and hope that the few remaining problems will be fixed.
In any case, the editor is still very usable, and I enjoyed
the time that I spent with it.

The Instrument Definer

The process of creating and playing different in-
struments is one of the more interesting aspects of the
MusicSystem. Here the MusicSystem’s unique
capabilities clearly separate it from the rest of the syn-
thesizers available for the Apple. Other synthesizers can
define instruments, but their capabilities are limited com-
pared with the MusicSystem (see the “Music Making”
text box on page 84).

In the MusicSystem, each instrument definition (see
figure 2) is composed of one or more logical oscillators,
each with a defined waveform, relative amplitude, attack
envelope, sustain-decay rate, and frequency profile. (The
term “logical oscillator” is used because the actual
physical waveform generator will not be chosen until
play-time.) In addition, there are several global
parameters that affect all of the oscillators used in an in-
strument definition (see photo 7). You can specify attack
and decay times, and whether the amplitude scale should
be logarithmic (to match the human ear’s response) or
linear.

During the instrument definition process (see photos 8
and 9), there is continuous audio feedback, so that you
can hear the effect of your changes as you make them.
The feedback is normally a C-major scale, but a short
PLAY file can be loaded and used instead. The audio
level of the feedback may be changed or transposed so
that you can hear how your instrument sounds at dif-
ferent pitches. As previously described, the audio feed-
back runs under interrupts in the background while you
define instruments and create waveforms with the Instru-
ment Definer in the foreground.

A special subprogram of the Instrument Definer, called
the Wavemaker, is used to create waveforms through a
process called Fourier (or additive) synthesis. Just as
Fourier analysis breaks down a waveform into its har-
monic components, Fourier synthesis creates a waveform
from a set of harmonic amplitudes. The process is also
called additive synthesis because it is done by adding
sine waves of various harmonic frequencies and ampli-
tudes to produce the final result (see reference 6).

The Wavemaker allows you to specify the amplitudes
of up to twenty-four harmonics, and you can switch to
the waveform display to view the wave at any time dur-
ing the process. The audio feedback responds to the har-
monic changes as you make them, so you can literally
design your waveform “by ear.” The view of the
waveform is interesting, but not really important: it is
easier to relate the timbre of the sound to the harmonic
mix than to the waveshape. Photos 10 and 11 show ex-

Text continued on page 82

Circle 238 on inquiry card. ===p



- Now proven baZic can be run on any Z80® computer
under CP/M® baZic is written entirely in Z80 code—
runs faster than any other BASIC interpreter. The
greater execution speed is significantly advantageous
for heavy number crunching, multi-user and multi-
tasking operations.
baZic has all the features of North Star® BASIC— and

then some. baZic, with minor exceptions, is 100% com-
patible with existing North Star BASIC programs. Our

' new baZic runs under all Micro Mike’s timesharing

and hard disk operating software.

i CHECK THESE FEATURES AT YOUR
~ COMPUTER DEALER:

Takes full advantage of the Z80 instruction set.

‘Can be used on any Z80-based microcomputer
operating under North Star® DOS or CP/M.

" B Support North Star floating point board for even
~ faster execution of compute-intensive programs.

' The most friendly BASIC available.

B Improves performance of multi-user hard disk
systems.

B baZic adds functions to assist in screen formatting,
as well as features to simplify programming, eg
APPEND as a statement, ON GOSUB, cursor-
addressable PRINT, enhanced editing features, ete.

B baZic as shipped includes 8, 10, 12, and 14 digit
precisions, mcludmg both software and hardware
floating point versions.

B baZic is also available for the Apple [1® under CP‘
with the SoftCard™

OEMs and dealers contact Silverman Associates for

details. 4010 Opal Street, Oakland, CA 94609. -

(415) 428-2954. All other inquiries should be toyou

dealer or Micro Mike's.

®North Star Computers
®Digital Research, Inc.

®Apple Computers, Inc.
®Zilog, Inc. Micro Mike's, Ine.
EMicrosoft 3015 Plains Blvd,, Amarillo
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Figure 2: Structural diagram of the Instrument Definer program, showing access paths to various menus and displays. The Instrument
Definer is a large program that operates by loading program segments from disk as different functions are required.
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[SEEIVER

The dedicated power of this complete single board computer is provided to
each user, making the DISCOVERY MULTIPROCESSOR unique among
multi-user systems. With the power and expandability of distributed process-
ing ®@ With the economy of shared peripherals ® With the flexibility of shared
and public files ® And all of this with full CP/M* and S-100 compatibility.

Our Distributed Processing Oper-
ating System, dpc/os®, resides in
the Service Processor, establishing a
CP/M environment for each. user
and managing access to the shared
system resources. Multiuser facilities
are provided for print spooling, for
interprocessor communication and
for private, public and shared-update
files. Several processors can be em-
ployed concurrently by a single user
via the enhanced batch submit facil-
ities. And with DISCOVERY all
CP/M compatible programs will
execute without modification, thus

protecting your software investment. *CP/M is a registered TM of Digital Research, Inc.

DISCOVERY has been proven in installations throughout the World.
If you need the Power of Multiprocessing... it's time you discovered us!

ction Computer Enterprise,

MULTIPROCESSOR

Biliviti
PHOGEBSOR

AGTION GOMPUTER ENTERPAISE ine Pasadann, Califoning

The ACE 64K Distributed Process-
ing Single Board Computer, the
dpc-180" gives the DISCOVERY
MULTIPROCESSOR its own unique
architecture. One DPC is dedicated
to each user providing exclusive use
of the onboard Z-80, 64K ram and
serial 1/O. Access to the shared
resources is provided by an ex-
panded DPC used as a Service
Processor. Additional users can be
added at any time by simply inserting
additional DPC's_into the standard
S-100 bus — up to atotal of sixteen
user processors in a single chassis !

The Multiprocessing Company

The ACE DISCOVERY MULTIPROCESSOR dedi-
cates a complete 64K Z-80 Distributed Processing single
board Computer, the dpe-180™ to each user. An ex-
panded DPC coordinates all of the system activities.

Multiuser mainframes with 192K ram start at
under $6000. The 64K dpc-180™is priced at
$1395. Immediate delivery. A complete line of
standard peripherals including a 26M byte hard
disk subsystem can be supplied on request
Dealer and OEM inquiries are invited.

Inc.

55 West Del Mar Boulevard, Pasadena, California 91105 USA @ Cable ACEPAS Pasadena ® (213) 793-2440
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Text continued from page 78:
amples of the waveform creation process.

Envelopes

In the Instrument Definer, the envelope is specified
through a combination of oscillator and global
parameters (see figure 3). Each oscillator in an instrument
definition has five specified characteristics:

e Weight: its amplitude relative to any other oscillators
used

e Attack profile: the pattern of volume changes during
the attack portion of the envelope

=——
=01\

—————————— RIGHT AUDIO

OUTPUT

>
v
;'U

LO-PASS FILTER

Figure 3: Logical model of the MusicSystem hardware. The
hardware is actually more complex than indicated here, but
thereis sufficient information provided in the manual to operate
the board with your own software.

e Frequency history: the pattern of frequency changes
during the attack

® Sustain exponential: the sustain amplitude half-life in
milliseconds

e Waveform

The attack and frequency profiles can each be specified
with as many as fifteen segments to allow detailed instru-
ment models. The global attack time defines the interval
over which the oscillator attack and frequency profiles

are spread.
Instruments whose timbre changes during each note
Text continued on page 88

AMS

ADVANCED MICRO SYSTEMS » 26188 ADAMOR ROAD ¢ CALABASAS, CA. 91302
OPEN MON.-FRI. 10-8 SAT. 10-6 Tel.: (213) 880-4670

COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES !
ALL SYSTEMS ALLOW MULTI-USER, MULTI-TASKING, UPWARD EXPANDABILITY AND INCLUDE:

4. DECISION | BASIC UNIT ™ Featuring
a. Z-80A CPU 4-TO-6 MHZ.

b. 3 SERIAL & 2 PARALLEL PORTS.
c. SUPERVISOR CONTROL IN H&S.
d. REAL TIME CLOCK.

1. TELEVIDEO 912C

2. ANADEX DP-9500 SERIES
GRAPHIX PLUS PRINTER

3. 64K DYNAMIC RAM e. MEMORY MAP.
5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS :

a.2x5 174" FLOPPY b. 2x8" FLOPPY c. 2x8" FLOPPY
(400K BYTES) (1M BYTES) (2M BYTES)
FOR FOR FOR
$5500. $5800. $6300.

INCLUDING ONE YEAR
FREE WARRANTY
ON PARTS & LABOR

f. PROGRAMMABLE INTERRUPT CONTROLLER.
g. DIGITAL RESEARCH CP/M 22 OS..

h, MICROSOFT EXTENDED DISK BASIC.

i. DISK CONTROLLER

j. DOCUMENTATION.

d. 8" FLOPPY e. 8" FLOPPY £.8" FLOPPY
51/4" WINCHESTER 8" HARD DISK 14" HARD DISK
(6MB) FOR (11 MB)FOR (27 MB)FOR

$7900. $8110. $9195.

SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS., SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS
FOR DELIVERY. PRICE FOB CALABASAS, CA 91302. DECISION | - TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS.
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SOLVE THE STORAGE
SHORTAGE

with ten multi-user megcabytes

CompuStar’s 8-inch Winchester

Intertec’s exclusive 255 User Controller
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=0 Y e
e 1

CompuStar Cable Assembly

If you could think of just one way to im-
prove our phenomenally popular Super-
Brain, what would it be? More disk
storage? Well, we already thought about
it. And for only a few thousand dollars for
a whopping 10 megabytes of lightning-
fast storage. it's nothing short of another
major breakthrough! From the company
that wrote the book on price/perfor-
mance . . . Intertec.

Our New CompuStar™ 10 Megabyte
Disk Storage System (called a DSS)
features an 8 inch Winchester drive
packaged in an attractive. compact
desktop enclosure. Complete with disk,
controller and power supply. Just plug it
into the Z80 adaptor of your SuperBrain
and turn it on.” It's so quiet, you'll hardly
know it's there. But, you'll quickly be as-
tounded with its awesome power and
amazing speed.

‘Some models require hardware/software modification.

The secret behind our CompuStar DSS
is its unique controller/multiplexor. It
allows many terminals to “share” the
resources of a single disk. So, not only
can you use the DSS with your Super-
Brain. you can configure multiple user
stations using our new series of Compu-
Star™ terminals, called Video Processing
Units or VPU's™,

Four CompuStar VPU’s are available.
At prices starting at less than $2.500.
Some models are designed to operate as
stand-alone microcomputers, with inter-
nal disk storage. Just like your Super-
Brain. Each model features its own 64K of
RAM and can be “daisy-chained” into a
powerful multi-user network. Just connect
one VPU into the next. Using easy-to-
install cable assemblies. Connect up to
255 users in a single system. One at a
time. As you need them.

Whether you need an extra 10
megabytes for your SuperBrain or an
enormous multi-user network. the
CompuStar™ DSS solves your storage
shortage problems. Sensibly. And
economically. Plus, your investment is
protected by a nationwide service net-
work with outlets in most major U.S.
cities. Providing efficient on-site or depot
maintenance.

Get a demonstration of this extraor-
dinary new system today. Call or write
now for the name and address of your
nearest CompuStar dealer.

2300 Broad River Rd. Columbia, S.C. 292]0
(803) 798-9100 TWX: 810-666-2115



- Music Making

Two main music-synthesis techniques have been

used on the Apple I computer, Each of these tech-
niques has strong and weak points, and each presents
features that the other does not. However, neither

~ offers the power and flexibility of the MusicSystem

which, in fact, uses a combination of the two tech-

. niques.

- Square-Wave Music

"The flrst widely available music synthe512er for the

 Apple Il was produced by ALF-Products Inc. The ALF ~

synthesizer could generate three square-wave “voices”

~ with note-envelope control and a-wide frequency

range. Up to three ALF circuit cards could be installed

_in an Apple llI, which provided up to nine musical

parts through three separate audio outputs. The ALF

. software was well written, and the same unit, the ALF

Apple Music Synthesizer, is still quite popular today.

The technique used by ALF to generate tones is also

used by a number of similar, but lower-quality and

 less-experisive, synthesizers currently on the market.

This technique involves the use of several program-
mable hardware frequency dividers. Each divides a
master frequency by a number that is provided by the

controlling software. Different output frequencies are

provided by varying the software-supplied divisor.

 The square-wave output of each frequency divider is

then fed into a programmable attenuator, typically a

- D/A (digital-to-analog) converter, to vary the output

level. Thus, the software simply supplies the frequency

» and'outpizt-levél information to the card and the hard-
- ware does the rest.
One of the advantages of this technique is that the

number of voices can be increased by simply adding

- more synthesizer cards. Even with nine-part music, the

software has enough time left over to provzde a real-

_ time music display on the Apple's screen.
The main disadvantage of this technique is that it is
" not true music synthesis. It is impossible to reproduce

a wide range of instrumental sounds with a waveform

 that is limited to a square wave. The control of each

note’s envelope allows a range of effects to be pro-

 duced, but the high notes are invariably sharp and
 brilliant while the low notes have a buzzy sound.

Since the introduction of the ALF synthesizer, a
number of similar units have appeared on the market.

 Most use the General Instrument AY-3-8910/8912

music synthesizer integrated circuit to produce tones.

- This is an inexpensive approach, but it offers limited

frequency accuracy and only sixteen levels of output

 volume. The AY-3-8910 also includes a pseudo-white-

noise generator that allows these units to offer (as one

. advertiser puts it) “flash and crash sound effects.”

_ Software-Driven D/A Synthesxs

Another populur approach to personal computer

music synthesis utilizes a software-drlven D/A con-
verter. The D/A receives a constant stream of
numbers from the computer and produces a cor-
respondingly varying voltage at its output. With
carefully written software, this technique is capable of
producing surprisingly good-quality music.

The current state of the art was largely developed
by Hal Chamberlin of Micro Technology Unlimited
and his associates, Frank Covitz and Cliff Ashcraft.
The software steps through precomputed waveform
lookup tables, summing the values found and output-
ting the sum to the D/A at a constant rate. This allows
complex waveforms to be computed and stored in
advance, thus reducing the amount of computation re-
quired at play time. Note envelopes and timbre varia-
tions during each note are accomplished by storing a
series of waveforms for each voice. Each stored
waveform represents the waveshape and amplitude of
the note at a given duration. The amplitude and timbre
variations are generated by rapidly switching
waveform tables.

Using the current software, the Apples 1 MHz 6502
microprocessor can produce four-part music with
realistic-sounding instruments and a 3.5 KHz fre-
quency bandwidth. Faster processors can produce
more parts and a greater frequency response. The tech-
nique is extremely flexible and can provide a wide
range of instrument sounds. The hardware required is
simple and inexpensive because the software does most
of the work.

- The main disadvantage of the system is that the soft-
ware uses virtually all available processor time. The
bandwidth or the number of musical parts cannot be
increased without using a faster processor. Adding
another D/A circuit board can provide stereo outputs
but will not increase the music capacity of the system.
Another disadvantage is that overall volume control
and dynamic accents are difficult to implement due to
time and memory-capacity limitations. It is not
uncommon to fill 32 K bytes of memory with
waveform tables without allowing for wvarying
volumes for each instrument. This limitation could be

‘removed by using a multiplying (variable gain) D/A to

control the output level, which would also tend to ef-
fectively improve the limited signal-to-noise ratio of
the 8-bit D/A. ;

Even with these limitations, the technique has a
large number of avid users, and the quality of the
music produced continues to improve as the software
is refined. Examples of products using this method are
devices built by Micro Music Inc (309 Beaufort St,
Normal IL 61761, (309) 452-6991) for the Apple I, and
products produced by Micro Technology Unlimited
Inc (2606 Hillsborough St, POB 12106, Raleigh NC
27605, (919) 833-1458) for the Apple, PET, Aim, and
other 6502-based computers.

84
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Introducing
quality print at matrix speed.

'y onl $1295.
r

Until now, word processing output
was a slow, expensive proposition. You
could pay thousands for a slow, letter-
quality character printer. Or give up
print quality for matrix speed and price.

But that was before Paper Tiger™ 460
offered you a better choice.

The new Paper Tiger 460 is the first
matrix printer with high-density dot
matrix characters plus high speed. At a
low price.

The secret? A unique nine-wire, stag-
gered matrix head provides overlap-
ping dots in both horizontal and
vertical planes. The result is
dense, high-quality characters
you'll be proud to show off. R

What's more, Paper Tiger 460 -
gives you a combination of fea- i
tures simply not available on any
other printer, at any price. Like
bi-directional, logic-seeking print-
ing at speeds in excess of 150
characters per second. Micro= -~
processor electronics, with built-in diag-
nostics and self-test. Proportional spacing.
Automatic text justification. DotPlot™ high

And its simple, chassis-mounted
cartridge ribbon lasts up to four times
longer than cassette or spool ribbons.

Paper Tiger 460 is the one printer
that gives your Apple) TRS-80,*or
other small business computer both
data processing and word process-
ing output. At a price you can afford.
Get your paws on Paper

Tiger 460, and join the tens of
thousands of satisfied Integral

Data Systems users. For the

name of the Paper Tiger dealer
nearest you. Call us toll-free:
800-258-1386. (In New Hamp-
shire, Alaska, and Hawaii, call

(603) 673-9100.) Or, write for
complete specifications. Integral
Data Systems Inc., Milford,

New Hampshire 03055.

Integral Data Systems stands req
performance printers ideally su
printer, the IDS 460, offers feat

lAutomatic proportioﬁal spacing
processing systems, plus the cap
resolution of 84 by 84 dots per

Paper Tiger 460 Print Sample

resolution graphics option. RS232 and paral-
lel interfaces. And more.

But its most important feature is high relia-
bility. Paper Tiger 460 is designed to be
tough and dependable. it has rugged,
stepper-motor head and paper drives.

A new rugged ballistic-type print head.

*Suggested single-unit U.S. retail price.
t Apple is a trademark of Apple Computer Inc.
$TRS-80 is a trademark of Radio Shack, a division of Tandy Corp.
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All programs available from your local dealer or contact:

THE DENVER SOFTWARE COMPANY

36 Steele Street, Suite 19 * Denver, Colorado 80206
MANUFACTURERS OF MICROCOMPUTER SOFTWARE 7 ™ Dealer inquiries welcome. 303 321-4551.




“The success ofthe Columbia missidn signifies another ’
giant step in the on-going effort to adapt computertecm‘plogy b
for individual use.” ‘ : :
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o) ssoﬂware for business, industry, and home use.

NANC /AL PARTNER™: accounting for home or small business.

PASCA LS RIES: computer language teaching aids. "
cé i, g(h Management for efficient project management.

Jenver, Colorado 80206
3 321-4551.
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Photo 11: The waveform resulting from the harmonic specifica-
tions in photo 10. A good approximation of a square wave

Photo 10: A plot of the harmonic partials required to create an
approximate square wave. For each odd harmonic specified, the

amplitude is equal to 100/n, where n is the harmonic number.

Text continued from page 82:

may be simulated by using multiple oscillators. If you
wish to decay the higher harmonics faster than the low
ones in order to simulate a plucked or struck string in-
strument, you can use two or three oscillators with dif-
ferent harmonic contents and design them to decay at dif-
ferent rates.

could be used to simulate some of the less expensive music
boards that are available for the Apple.

In contrast to the MusicSystem, many synthesizers use
the ADSR (attack-decay-sustain-release) method to
specify envelopes. In the ALF synthesizer, for example,
you specify the attack slope, the initial decay slope, the
sustain level, and the release slope which ends the note.
The sustain is always at a constant volume, so it is dif-
ficult to simulate instruments, like a piano, which decay

DISCOUNTS & DEALER OVERSTOCKS
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MicroCoMPEQuIP

ALL ITEMS BELOW SOLD AS IS — NO RETURNS / NO REPAIRS
CALL FOR AVAILABILITY: LIMITED QUANTITIES

NEW EQUIPMENT

Sell For List Price

CALL FOR

OUR LOW PRICES
FOR THE FOLLOWING
MANUFACTURERS:

APPLE

ATARI
CROMEMCO
VECTOR GRAPHIC

Polymorphic Systems
8K Assembled 289.00 385.00
8K Memory Board 225.00 300.00

A.L. Cybemetics Speechboard 260.00 380.00
Anadex 40 Column Printer 641.00 855.00
Baze 2 8K Memory Board Assembled 211.00 282.00
Commodore 2001-8 8K PET 550.00 795.00 Poly KBD 169.00 225.00
Craig M-100 Translater 122.00 199.95 8813 2880.00 3250.00
Dajen Caesette Interface 88.00 120.00 88-System 2 529.00 735.00
Dynabyte Naked Terminal 245.00 350.00 System 12 Kit 846.00 1128.00
Digital Systems Dual 8" Single Density 2293.00 2732.00 System 6 1134.00 1575.00
Dutronics Poly Z-80 Upgrade Kit 123.00 169.95 Video Card 210.00 280.00
Dutronica Imsai Z2-80 Upgrade Kit 116.00 159.95 Processor Tech
Eclectic Corp. Superchip for Apple II 75.00 95.00 8K Dynamic Ram 175.00 250.00
Fidelity Electronics Ltd. 16K Dynamic Ram 300.00 429.00
Level 1 Chess Challenger 120.00 75.00 64K Dynamic Ram 878.00 1350.00
Level 4 Checker Challenger 100.00 115.00 Extended Basic Cassette 21.00 45.00
Level 2 Checker Challenger 40.00 40.00 SOL 20 W/O Memory 1270.00 1895.00
George Risk Inc. Pet Keyboard 176.00  250.00 System II Kit 1262.00 1905.00
Imsai CPU Board 125.00 175.00 Panasonic Monitor 143.00 210.00
Icom Micro Peripherals 5" Disk Drive 821.00 1095.00 SD Sales 32K Dynamic Ram Board Kit 332.00 475.00
Intertec Data Intertube Terminal 595.00 874.00 Solid State Music 16K Static Ram Board Kit 300.00 325.00
Kent Moore 8K RAM 450NS 148.00  197.50 Southwest Technical (SWTPC)
Kent Moore Alpha Display Module 80.25 107.00 MF-68 Dual 5" Floppy 796.00 995.00
Mountain Hardware Graphics Terminal 79.00 98.50
AC Control Apple 132.00 189.00 Technical Design Laba (TDL-Xitan)
AC Remote 95.00 149.00 1/0 board - SMB-II 257.00
S-100 AC Control Kit 104.00 149.00 32L Series K Memory Board 559.00  799.00
AC Remote Kit 67.00 99.00 Fortran IV Ser.37 279.00  349.00
AC Control- Apple Kit 104.00 145.00 Fortran IV Ser.41 279.00 349.00
Micromation Dual Memorex 8" disk drive 1467.00 1990.00 Xitan Alpha 1.5 823.00 1138.00
Micromation Dual Density disk controller Card  310.00 500.00 Xitan Alpha 1 576.00 769.00
MS Corp. Apple PR-40 Interface 87.00 87.00 Xitan Alpha 3 854.00 1181.00
National Multiplex Digital Cassette Recorder 150.00 200.00 Xitan Alpha 1.5 571.00 868.00
Novation 1200 Baud Modem (4202T) 274.00 375.00 Video Board 271.00 369.00
Radio Shack TRS-80 Disk Drive 399.00 499.00 Technico Super Starter Assembled 293.00 300.00
TRS-80 16K Computer 479.00 599.00 Technico Super Starter Kit 199.00 299.00
TRS-80 Expansion Interface 239.00 299.00 Trace Elec. 32K RAM Board Assem 599.00 999.00

MICROCOMPEQUIP
wsoo | PO BOX 195
CROWNSVILLE, MD 21032

VISA / MC / CHECK

PHONE ORDERS:
(301) 261-1859
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TYPE-N-TALK'IS T.N.T.

The exciting text-to-speech synthesizer
that has every computer talking.

e Unlimited vocabulary

¢ Built-in text-to-speech
algorithm

e 70 to 100 blt:-gr-second
speech synthesizer

Type-'N-Talk,” an important technological
advance from Votrax, enables your com-
puter to talk to you simply and clearly —
with an unlimited vocabulary. You can
enjoy the many features of Type-'N-Talk,"
the new text-to-speech synthesizer, for
just $375.00.

You operate Type-'N-Talk™ by simply typ-
ing English text and a talk command.
Your typewritten words are automatically
translated into electronic speech by the
system’s microprocessor-based text-to-
speech algorithm.

The endless uses of
speech synthesis.

Type-'N-Talk™adds a whole new world of
speaking roles to your computer. You can
program verbal reminders to prompt you
through a complex routine and make your
computer announce events. In teaching,
the computer with Type-'N-Talk™can
actually tell students when they're right
or wrong — even praise a correct answer.
And of course, Type-'N-Talk™is great fun
for computer games. Your games come to
life with spoken threats of danger, re-
minders, and praise. Now all computers
can speak. Make yours one of the first.

Text-to-speech is easy.

English text is automatically translated
into electronically synthesized speech
with Type-'N-Talk!* ASCII code from
your computer'’s keyboard is fed to
Type-'N-Talk™through an RS 232C inter-
face to generate synthesized speech.

Just enter English text and hear the verbal

response (electronic speech) through your
audio loud speaker. For example: simply
type the ASCII characters representing
“h-e-1-1-0"” to generate the spoken

word “hello.”

TYPE-N-TALK "has its
OWIl memory.

Type-'N-Talk has its own built-in micro-
processor and a 750 character buffer to hold
the words you've typed. Even the smallest
computer can execute programs and speak
simultaneously. Type-'N-Talk “doesn’t have
to use your host computer’s memory, or tie it
up with time-consuming text translation.

Data switching capability
allows for ONLINE usage.

Place Type-'N-Talk™ between a computer
or modem and a terminal. Type-'N-Talk™
can speak all data sent to the terminal
while online with a computer. Information
randomly accessed from a data base can
be verbalized. Using the Type-'N-Talk™
data switching capability, the unit can be
“de-selected” while data is sent to the ter-
minal and vice-versa — permitting speech
and visual data to be independently sent
on a single data channel.

Selectable features make
interfacing versatile.

Type-'N-Talk™can be interfaced in several
ways using special control characters.
Connect it directly to a computer’s serial
interface. Then a terminal, line printer, or
additional Type-'N-Talk™units can be
connected to the first Type-'N-Talk;"
eliminating the need for additional
RS-232C ports on your computer.

Using unit assignment codes, multiple
Type-'N-Talk "units can be daisy-chained.
Unit addressing codes allow independent
control of Type-'N-Talk™units and

your printer.

Look what you get for $375.00.
TYPE-N-TALK 'comes with:

® Text-to-speech algorithm

® A one-watt audio amplifier

e SC-01 speech synthesizer chip (data
rate: 70 to 100 bits per second)

® 750 character buffer

e Data switching capability

¢ Selectable data modes for versatile
interfacing

® Baud rate (75-9600)

e Data echo of ASCII characters

® Phoneme access modes

¢ RS 232C interface

e Complete programming and installation
instructions

The Votrax Type-'N-Talk" is one of the

easiest-to-program speech synthesizers on

the market. It uses the least amount of

memory and it gives you the most flexible

vocabulary available anywhere.

Order now. Toll free.
l---------l

Call the toll-free number below to
order or request additional infor-
mation. MasterCard or Visa
accepted. Charge to your credit
card or send a check for $375.00
plus $4.00 delivery. Add 4% sales
tax in Michigan.

[ |

g 1-800-521-1350.
C
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Distributed by Vodex

A Votrax Company — Dept. RT

500 Stephenson Highway, Troy, MI 48084
(313) 588-0341

Type-'N-Talk™ is covered by a limited warranty.
Write Votrax for a free copy.



gradually while the note is sustained, but drop off
abruptly when the key is released. The ADSR method is a
simple way of specifying envelopes, but it does not have
the flexibility required to simulate real instruments
accurately. Figure 4 shows a comparison of the ADSR
and MusicSystem envelopes.

Documentation

Mountain Computer provides a comprehensive
manual with the MusicSystem. Within its two hundred
pages are chapters on system operations, descriptions of
all the system programs, and a good section on back-
ground and theory.

The MusicSystem manual makes extensive use of walk-
through examples to introduce you to each of the Music-
System programs. You are taken step by step through
the Music Editor (through the process of entering the
song “America” in two parts), and then through the In-
strument Definer, where you learn while creating the in-
strument ORGAN. The manual also includes a complete
list of error messages and their causes, by program, as
well as reference material that describes the hardware,
the system file formats, and how to control the hardware
with your own software.

The manual, and in particular the chapters on the In-
strument Definer and MusicSystem theory, should be
carefully read by any MusicSystem purchaser. A number
of fine points and operational details will not be

understood if you “don't read the instructions until all
else fails.”

Comments

According to Avery Dee, Vice President of Marketing,
Mountain Computer considers the MusicSystem an
evolving product, and plans to support and expand the
system through future software releases. The first release
of the MusicSystem was version 1.2, which did not in-
clude the Instrument Definer or the PRINT command.
Since then, the current version 2.0 has been released and
made available at no charge to all purchasers of. version
1.2. By the time you read this article, another version
may have been released. Certainly the unimplemented
commands should be fixed, and hopefully, n-tuplets and
repeats will be added.

Mountain Computer is currently compiling and pro-
viding MusicSystem information to several vendors who
are either designing software or interfacing the system to
other products. For example, The Alpha-Syntauri
keyboard (Syntauri Ltd, 3506 Waverly, Palo Alto CA
94306) is now available interfaced to the MusicSystem as
well as ALF's music boards.

In a way, the development of the MusicSystem can be
compared to that of the Apple II three years ago. It has
some limitations at the moment, but it is still entirely
usable, and shows great potential. With the planned soft-
ware enhancements, it should satisfy most needs for

From Ballet -n Broadway

1o Billiards in Dallas...

. people are flndmg umque ways to use the Powerful SciTronics REMOTE CONTROLLER

T

S-100 CONTROLLER BOARD
S-100 REAL TIME CLOCK BOARD
ENCASED CONTROLLER
(TRS-80, Apple Il etc.)
ENCASED CONTROLLER & REAL
TIME CLOCK (TRS-80, Apple Il etc)
APPLE [I CLOCK BOARD

senacheck SCITronics Inc.
ormoney 523 S. Clewell St., P.0. Box 5344
order 1o: Bethlghem, PA 18015

(215) 868-7220
Please list system with which you plan to use
peripheral. Master Charge and Visa accepted.
PA residents add sales tax. COD’s accepted.

$159.
$184.

July 1981 © BYTE Publications Inc

$159.

$269.
$129.

Whether it’s the intricate lighting for a Broadway Ballet or the sim-
ple remote lighting of pool tables in a Dallas billiards hall, people
are finding out SciTronics Remote Controller can meet their needs.

Here’s Why:
Controls 256 BSR remote switches—not just 16
Hardware driven—requires minimum software
No ultrasonic link—prevents erratic operation
No BSR command module necessary

Real Time Clock gives Remote Controller an added dimension!
Real Time Clocks are now available to make your remote controller even more

powerful. The RTC feature allows for energy consumption scheduling, event
scheduling and much more. Your imagination is your only limitation when it comes
to the ways which this RC/RTC combination can be used.

Real Time Clocks feature:

[ Lithium battery back-up

4 Crystal controlled accuracy (.002%)

& Clock generates interrupts (seconds, minutes, hours) for foreground/background operation
9 Complete software in BASIC to Set and Read clock
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What has nine lives, three forms,

multlple faces and a price tag
thats

ears?

Microline 80 Printer

It's magic! Well, almost. The Microline 80 will fun
all day at 80 cps with no duty cycle Iimital?,
The head is warranted for 200,000,000 characters
That translates to over nine years on your
TRS-80" APPLE® or other small computer.

Want to change forms? The magical Microline 80
is three printers disguised as one. There is a
whisper-quiet rubber platen for cut sheets and roll
paper, pins on nine inch centers for pin feed stock
and optional snap-on tractors that adjust to suit
all your other forms. The Microline 80 also saves
paper by letting you tear off as close as one inch
from the last print line.

Want to change your image? The magical
Microline 80 really does tricks. It prints upper

and lower ¢
charactersar
and diagrams.

ffpndlensed and double width
ock graphics for charts, graphs

The Microline 80 is not a toy. With two motors, a
rugged cast aluminum base and a head you never
have to throw away, the Microline 80 is built to
handle the most demanding business applica-

- tions.

Which brings us to the biggest magic of all, the
price tag, the one that almost disappears. If we're
not the lowest, we are so close that it doesn’t mat-
ter. There are stocking Microline distributors
throughout the country. Call or write today for the
name of the one near you and the price of the
Magical Microline 80.

OKIDAIA

Okidata Corporation, 111 Gaither Drive, Mount Laurel, New Jersey 08054 609-235-2600
Okidata is a subsidiary of Oki Electric Industry Company, Ltd.




MUSIC SYSTEM ENVELOPE GENERATION

GLOBAL
OSCILLATOR INSTRUMENT
PARAMETERS PARAMETERS
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ADSR ENVELOPE GENERATION
(AS IMPLEMENTED IN THE ALF SYNTHESIZER)
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Figure 4: Comparison envelopes produced by the MusicSystem and by the ADSR method. The MusicSystem allows a more detailed
envelope specification than the ADSR method, and is better able to emulate the characteristics of real instruments. The overall Music-
System envelope is a composite of the various oscillator envelopes in the instrument definition.

years to come. In any case, it is the most powerful syn-
thesizer available for the Apple II, and it is price-
competitive with its closest rival, the ALF unit.

Conclusions
e The Mountain Computer MusicSystem is a flexible,
well-designed music synthesizer that provides a combina-

TWICE THE BYTE!

oo

8” DISK CONTROLLER

NOW—DOUBLE SIDED OPTION!

e DOUBLES APPLE Il STORAGE

e APPLE DOS COMPATIBLE

e SHUGART 800 OR 850 COMPATIBLE

e |IBM 3740 DATA ENTRY CAPABILITY

e CP/M, UCSD PASCAL CAPABILITY
Available at your local APPLE Dealer: $400.

SORRENTO VALLEY ASSOCIATES
SVA 11722 SORRENTO VALLEY RD.
SAN DIEGO, CA 92121
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Circle 361 on inquiry card.

tion of features and capabilities currently unmatched by
any other Apple II music synthesizer.

e The MusicSystem boards alone provide an interesting
avenue for experimentation in computer music for those
users who wish to write their own programs.

e The documentation provided by Mountain Computer
is complete and comprehensive. In addition to operating
instructions, it provides tutorial and theory sections and
numerous appendices that cover such categories as the
hardware interface, error message causes, and conversion

.~ to DOS 3.3.

e The Instrument Definer is a unique program that adds
a new dimension to the synthesis process. As much
creative effort may be spent defining instruments as was
previously spent entering music.

e The two main weaknesses of the MusicSystem are the
lack of repeats (musical subroutines) and triplets, or
n-tuplets. Hopefully this omission will be rectified in a
future software release.

e Other features I'd like to see added are a Play Multi-
ple Songs program, the ability to adjust tempo at play
time, and audio feedback in the Music Editor program.m

References and Further Reading
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2. Chamberlin, Hal. ‘A Sampling of Techniques for Computer Per-
formance of Music."" September 1977 BYTE, pages 62 thru 83.

3. Chamberlin, Hal. **Advanced Real-Time Music Synthesis Tech-
niques.’’ April 1980 BYTE, pages 70 thru 94, and 180 thru 196.

4, Newcomb, Steven R and Gooch, Sherwin. "“Rise Up,
Rachmaninoff.”" June 1980 Creative Computing, pages 66 thru
71. (A good explanation of D/A conversion and sampling theory
as applied to music.)

5. Tubb, Phil. “Apple Music Synthesizer. June 1980 Creative
Computing, pages 74 thru 83. (ALF as described by its
designer.)

6. Stanley, W D and Peterson, S J. ““Fast Fourier Transforms on
Your Home Computer.” December 1978 BYTE, pages 14 thru
25,
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Planhing Your
Future Growth?
OMNINET Can HelpYou Today.

OMNINET is the first low-cost high-performance carrier-sense-multiple access local network specifically
designed for microcomputers. It provides everything that Ethernet promises for mainframes, but is available
now with interfaces to a wide range of popular microcomputers, including the Apple Il, DEC LSI-11, and
Onyx C-8000.

OMNINET uses low-cost, easy-to-install twisted pair wire that makes both the initial and subsequent instal-
lation of computers as simple as hooking up stereo speakers. You can connect up to 64 different computers
on a highly efficient 1 megabaud network that doesn't require costly extras like repeaters, isolation circuits,
or dedicated network controllers. Microcomputer-based intelligent OMNINET transporters in each computer

manage total network operations without stealing processing power or requiring significant software support
from the host.

Corvus has helped you expand your personal computer into a powerful business tool with mass storage, low
cost backup, and data sharing. Now, we give you an intelligent solution to your local communications needs.
With OMNINET's microvirtual circuits, you can accomplish direct intercomputer communications with your
microcomputers, a thing that was only dreamed of o?mainframes yesterday. Contact your Corvus dealer
now for full details. :

j
ok  CORVUS SYSTEMS

* 2029 O'Toole Avenue
San Jose, California 95131
408/946-7700 TWX: 910-338-0226




What Time Does
the Sun Rise and Set?

Bruce Barkstrom
111 Pear Ave
Newport News VA 23607

Do you have to rise before the crack of dawn to go
duck hunting? Do you need to know how many hours of
sunlight to expect for your new solar collector? Do you
want to know if you have enough time to jog ten miles
before the sun sets? One way to answer these questions is
to use your computer. All you need to know is your
latitude, longitude, and the date. The program shown in
listing 1 computes the time the sun rises or sets for any
date and location on the earth. It uses a precise calcula-
tion of the sun’s position in its apparent orbit around the
earth and relates this to the time of sunrise and sunset by
geometry.

The sun’s orbital position is found with a general
method that might be of use in your next space-war
simulation. A general Julian-date calendar is also includ-
ed, which might be useful in keeping track of days in an
accounting program. The times of sunrise and sunset are
computed with a method that also gives the amount of
solar energy falling on the surface of the atmosphere for a
given latitude and date. [The amount of solar energy
reaching the surface of the atmosphere is considerably
different from the solar energy actually reaching the sur-
face of the earth. Although the amount of energy actually
radiating through the atmosphere can be calculated, it re-

About the Author

Bruce R Barkstrom is a practicing scientist with a PhD in Astronomy
from Northwestern University. Dr Barkstrom also has an active interest
in word processing and computer-aided program design and develop-
ment, He recently acquired a Cromemco System 3, on which this article
andi ts associated software were written.
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quires more complex mathematics than those used in this
article. The solution involves solving a partial differential
equation known as the equation of radiative
transfer....SM] For the twentieth century, the times com-
puted are accurate to within two minutes.

The fact that the sun rises at different times during the
year is not mysterious. It is caused by the tilt of the
earth’s axis with respect to its orbit around the sun. In the
summer, the time between sunrise and sunset is longer
than in the winter. The question is: “How much longer?”

Describing Celestial Objects

We first need to understand how astronomers describe
where objects are in the sky. They start by assuming that
all astronomical objects such as the sun, moon, and stars,
can be painted on a large sphere around the earth. If you
stand in an open field, your line of sight to the
unobstructed horizon intersects this celestial sphere in a
great circle. The point directly overhead is called the
zenith, and the point near the North Star (Polaris) where
the stars appear to rotate is known as the north celestial
pole. A great circle running through the celestial poles
and the local zenith is called the local meridian. These
positions and circles are shown in figure 1. The position
of the image on the sphere is described by a celestial
“latitude” and “longitude,” known as declination () and
right ascension (RA) (see figure 2).

The celestial sphere rotates once every 24 hours. By
observing the angle between the meridian and a point on
the celestial equator rotating with the celestial sphere,

Text continued on page 102
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When it comes to Quality; Reliability,
Price/Performance in CRTY,
TeleVideo is “The Value Leader”

.‘TeleVldeo

TeleVideo Systems, Inc.

1170 Morse Avenue

Sunnyvale, CA 94086

408/745-1760

800/538-8725 (outside CA)
- TWX 910-338-7633
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Santa Ana, CA 714/557-6095; Sunnyvale, CA 408/745-7760; Dallas, TX 214/980-9978; Atlanta, GA 404/255-9338;
Bloomingdale, IL 312/351-9350; Boston, MA 617/668-6891; Morris Plains, NJ 201/267-8805;
Overseas Office—England, West End, Surrey 44-9905-6464
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Listing 1: The Sunrise-Sunset program written in CBASIC Version 2.

REM SUNRISE - SUNSET

REM This program is intended to compute the time of sunrise and sunset,
REM as well as the total solar energy incident on the top of the atmos-
REM phere for a given latitude and longitude at a given time of year.

REM Comments are welcome addressed to

REM Bruce R. Barkstrom

REM 111 Pear Avenue

REM Newport News, VA 23607.

REM This program requires about 10k of text storage, and about 3.5k to run
REM when compiled by the CBASIC Version 2 compiler.

DIM First.Day.of.Month(12)
FOR I=1 TO 12:READ First.Day.of.Month(I):NEXT I
nDATA 0,31,59,90,120,151,181,212,243,273,304,334
Pi=3.1415926535898: TRUE%=-1: FALSEZ%=0:A=1:Debug%=TRUEZ
REM ** Compute Julian Date ***kxkxkkx%
DEF FN.Julian.Date(Month,Day,Year)
Yrs.since.0=Year+4712
No.of.lp.yrs=INT((Yrs.since.0-1)/4)
Julian.Date=365*Yrs.since.0 + No.of.lp.yrs
IF Year>=1583 THEN \
Julian.Date=Julian.Date-10: \
No.of.cent.yrse.snc.1583=INT ((Year-1501)/100):\
No.of.cent.lp.yrs.snc.1583=INT((Year-1201)/400):\
Julian.Date=Julian.Date-No.of.cent.yrs.snc.1583+\
No.of.cent.lp.yrs.snc.1583
REM ** Deal with month and day ****x*x*x&xxx%
Julian.Date = Julian.Date + First.Day.of.Month(Month) + Day
IF 4*INT(Year/4)=Year AND Month>=3 THEN \
Julian.Date = Julian.Date + 1
IF Year=1582 AND ((Month=10 AND Day>=15) OR Month>=11) THEN \
Julian.Date = Julian.Date - 10
FN.Julian.Date = Julian.Date
RETURN
FEND
REM ** Compute Mean Anomaly ***x*xkxkxxkx
DEF FN.M(T,D) '
MO0 = -1.524174+(1.50E-4+3.E-6*T)*T*T+0.9856002670%*D
IF M00>360 THEN M00=M00-360*INT (M00/360)
FN.M = MOO*Pi/180
RETURN
FEND
REM ** Compute Obliquity of Ecliptic *#**kx*xkxkxkx
DEF FN.epsilon(T)=(23.452294-(1.30125E-2+ \
(1.64E-6 - 5.03E-7 * T)*T)*T)*Pi/180.
REM ** Compute Mean Longitude of Perigee #***kxk&xkkxx
DEF FN.omega(T,D)=(281.22083 + (4.53E-4 + 3.E-6 * T)*XT*T \
+ 4.70684E-5 * D)*Pi/180.
REM ** Compute Eccentricity #***&xkkkkkk
DEF FN.eccentricity(T)=0.01675104 - (4.08E-5+4+1.26E~7*T)*T
REM *#* Compute Longitude of Ascending Node of Lunar Oribt **#**%*
DEF FN.Lunar.Long(T,D)
Lunar.Long = 259.183275 4+ (2.078E-3+2.E-6*T)*T#*T
Lunar.Long = Lunar.Long - .0529539222%*D
FN.Lunar.Long = Lunar.Long*Pi/180.

RETURN

FEND
REM ** Print time or angle in xx:xxXx:xX.xxx format
REM ** time.or.angle is assumed to be in radians

DEF FN.Print.Angle(time.or.angle$,Y$,Angle)
IF time.or.angle$="time" THEN factor=12: y0$="Hours" \
ELSE factor=180: y0$="Degrees"
xl=factor*ABS (Angle) /Pi:x2=INT (x1):x3=60*%(x1-%x2):x4=INT (x3)
x5=60%(x3-x4):x6=.001*%INT (x5*%1000)
IF x2<>0 THEN x2=SGN (Angle) *x2
IF x2=0 AND x4<>0 THEN x4=SGN (Angle) *x4
IF x2=0 AND x4=0 THEN x6=SGN (Angle) *x6 Listing 1 continued on page 98
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Listing 1 continued:
PRINT YS$,x2;":";x4;":";x6;y08$
RETURN
FEND
REM ** Tnput Location Information
Idne2=1
WHILE Idne2
100 INPUT "Your latitude (Deg,Min,Sec), Pos for N, Neg for S";LatD,LatM,LatS$S
Latitude=LatD+(LatM+(LatS/60))/60
INPUT "E or W, Longitude (0 - 180 Deg,Min,Sec)";Dir$,LonD,LonM,LonS
Longitude=LonD+(LonM+(LonS/60))/60
INPUT "Your Standard Time Zone (1-24)";Std.Time.Zone
Err=0
IF Latitude<-90 OR Latitude>90 THEN \
PRINT "Latitude out of range":Err=Err+l
IF Dir$<>"E" AND DirS$<>"W" THEN \
PRINT "You did not input E or W':Err=Err+l
IF Longitude<O OR Longitude>180 THEN \
PRINT "Longitude outside the range (0,180)":\
Err=Err+l
IF Std.Time.Zone<l OR Std.Time.Zone>24 THEN \
Print "Std Time Zone outside the range (1,24)":\
Err=Err+1
IF Err<>0 THEN 100
REM #**% Revise longitude and standard time zone to be consistent
Latitude = Latitude*Pi/180.
IF Latitude>=0 THEN x$="Arctic" ELSE x$="Antarctic"
IF Dir$="E" THEN Longitude = 360 - Longitude
Longitude = Longitude * Pi / 180
Time.Diff=12%Longitude/Pi

Tot.time.diff = Time.Diff - (Std.Time.Zone - 1)
REM *#* Input Date and Check for Correctness ***x*xkkxk%
Idne=1
WHILE Idne
200 INPUT "Date (Month,Day,Year)'";Month,Day,Year
Err=0

IF Month<0 OR Month>12 THEN \
PRINT "Month out of range, input again'":\
Err=Err+l1l
IF Day<0 OR Day>31 THEN \
PRINT "Day out of range, input again':\
Err=Err+l
IF Err>0 THEN 200
Day = Day - .5 4+ Time.Diff/24
REM ** Compute current Julian Date, and Time since 1900
J.D.Current = FN.Julian.Date(Month,Day,Year)
D = J.D.Current - FN.Julian.Date(1,0,1900):T = D/36525
REM #** Compute solar orbit
ecc = FN.ec¢centricity(T):MO = FN.M(T,D):E = MO
FOR I=1 TO 3
E =E + (MO - (E-ecc*SIN(E)))/(l-ecc*COS(E))
NEXT I
V = 2*ATN(SQR((l+ecc)/(l-ecc))*TAN(0.5*E))
IF V<O THEN V=V+4+2*Pi
r = A*(l-ecc*COS(E)):eps = FN.epsilon(T):omeg = FN.omega(T,D)
REM *#* Nutation Terms are computed here *kxkxkkkkkkkhkkkkhhhhhhhhkhhhhhhx
Ll = FN.Lunar.Long(T,D)
Nutation.of.0bliquity = (2.5583333E-3+2.5E-7*T)*COS(L1)*Pi/180.
eps = eps + Nutation.of.Obliquity
Nutation.of.Longitude = =-(4.7872222E-3+4+4.72222222E-6*T)*SIN(L1)*\
Pi/180.
REM ** Compute solar declination *kkkkkkdkhhhhhhhhhhhhhhhhhhhkkk
sine.del = SIN(eps)*SIN(V+omeg)
cosine.del = SQR(l - sine.del*sine.del)
del = ATN(sine.del/cosine.del)
REM ** Compute Equation of Time *kkkkkkkkkkhkkhhkhhhkkhkhhhhhhh k&
mean.long=omeg+MO
IF mean.long<0 THEN mean.long=mean.long+2*Pi
IF mean.long>2*Pi THEN mean.long=mean.long-\ Listing 1 continued on page 100
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Listing 1 continued:

2*Pi*INT (mean.long/(2*Pi))
y=TAN (0.5%eps)
y=y*y
y=(1-y)/(1+y)
alphaO=omeg+V+Nutation.of.Longitude
IF alphaO<0 THEN alphaO=alphaO+2*Pi
IF alpha0>2#%Pi THEN alphaO=alphaO-2*Pi*INT (alphaO/(2*Pi))
alpha = ATN(y*TAN(alpha0))
Eqn.of.time = alpha-mean.long
Eqn.of.time = Eqn.of.time - Pi*INT (Eqn.of.time/Pi)
IF ABRS(Eqn.of.time)>.9%Pi THEN \
Eqn.of.time=Eqn.of.time-SGN(Eqn.of.time)*Pi
a0=Eqn.of.time+mean.long
IF a0>2*Pi THEN a0=a0-2*Pi*INT (a0/(2*Pi))
REM #** Print various orbital related quantities if desired **#****%*
IF Debug%=TRUEZ THEN \
x0=FN.Print.Angle("angle","mean anomaly ",MO0):\
x0=FN.Print.Angle("angle","eccentric anom",E):\
"x0=FN.Print.Angle("angle","true anomaly ",V):\

x0=FN.Print.Angle("angle","obliquity ",eps):\
x0=FN.Print.Angle("angle","nutation of ob",Nutation.of.Obliquity):\
x0=FN.Print.Angle("angle","longitude ",alphaO):\

x0=FN.Print.Angle("angle","nutation of 1n",Nutation.of.Longitude):\
x0=FN.Print.Angle("angle'","solar declin ",del):\

x0=FN.Print.Angle("time","solar R. A. ",a0):\
x0=FN.Print.Angle("time","equation of tm",Eqn.of.time):\
PRINT "eccentricity "jecc:\
PRINT "r "sr

REM ** Length of Day
mum = COS(Latitude - del):mun = -COS(Latitude + del):mua = 0

REM ** Refraction Effect computed here

x0=FN.Print.Angle("time","Tot time diff",Tot.time.diff*Pi/12)

IF -mum*mun>0 THEN Refrac.corr = 0.0555555556/SQR (~mum*mun) \
ELSE Refrac.corr = 0:\
PRINT "The sun’s upper limb does not cross the horizon."

IF DebugZ%=TRUEZ%Z THEN \
x0=FN.Print.Angle("time","Refraction corr is ",\

Refrac.corr*Pi/12)
IF mun>mua THEN mua=mun
IF mum>mua THEN \

x = SQR((mua-mun)/(mum-mua)):\

frac.of .daye.sun.up = 1 - (2/Pi)*ATN(x):\

basic.sunset = 12.*frac.of.day.sun.up:\

basic.sunrise = basic.sunset:\

basic.sunset = basic.sunset + Refrac.corr + Eqn.of.time*12/Pi:\
basic.sunrise = basic.sunrise + Refrac.corr - Eqn.of.time*12/Pi:\ .
time.basic.sunset = 12 + basic.sunset:\

time.basic.sunrise = 12 - basic.sunrise:\

time.sunrise = time.basic.sunrise + Tot.time.diff:\

time.sunset = time.basic.sunset + Tot.time.diff:\
fraction.avail.sun = 0.5*((mum+mun)*frac.of.day.sun.up)\

+ (mum=-mun)*SIN(Pi*frac.of.day.sun.up)/Pi):\
PRINT: PRINT: \

x0=FN.Print.Angle("time","Sunrise occurs at ",time.sunrise*Pi/12):\

x0=FN.Print.Angle("time","Sunset occurs at ",time.sunset*Pi/12)\
ELSE \ ,

PRINT "you are in the ";x$;" winter - the sun doesn’t rise'":\

fraction.avail.sun = 0.

PRINT "Sunlight available at the top of the atmosphere is"
PRINT 1.188864E8*fraction.avail.sun;'" Joules per square meter"
INPUT "If this is the last date, input 0";Idne

IF Idne<>0 THEN Idne=1

WEND

INPUT "If you have no other locations, input 0";Idne2

IF Idne2<>0 THEN Idne2=1 :

WEND

END
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Listing 2: A sample run of Sunrise-Sunset.

180 Deg,Min,Sec)

pPos for N, Neg for S 37,0,0

W,75,0,0

53.025 Degrees
37.387 Degrees
34.682 Degrees
23.519 Degrees
6.947 Degrees
51.928 Degrees
11.323 Degrees
35.673 Degrees
4.382 Hours

Your latitude (Deg,Min,Sec),

E or W, Longitude (0 -

Your Standard Time Zone (1-24) 6
Date (Month,Day,Year) 9,1,1980
mean anomaly 237 : 54
eccentric anom 237 6
true anomaly 236 18
obliquity 23 26
nutation of ob 0 0 :-
longitude 158 54
nutation of 1n 0 0 :-
solar declin 8 13
solar R. A. 10 42
equation of tm 0 0 :-

eccentricity
T

0.0167180457765
1.00907827086

Tot time diff 0 0
Refraction corr is 0 4
Sunrise occurs at 5 30
Sunset occurs at 18 29

1.057 Hours

0 Hours
14.545 Hours

43.307 Hours
14.577 Hours

Sunlight available at the top of the atmosphere is

35208038.2944

Joules per square meter

If this is the last date, input 0 1

Date (Month,Day,Year) 12,1,1980

mean anomaly 327 : 36 15.675 Degrees
eccentric anom 327 5 1.817 Degrees
true anomaly 326 33 34.559 Degrees
obliquity 23 26 23.934 Degrees
nutation of ob 0 0 :-6.415 Degrees
longitude 249 10 6.219 Degrees
nutation of 1n 0 N :-12.376 Degrees
solar declin -21 49 34.492 Degrees
solar R. A. 16 29 54.062 Hours
equation of tm 0 :-10 57.915 Hours

eccentricity

r 0.985965844479
Tot time diff 0 0
Refraction corr is 0 4
Sunrise occurs at 6 54
Sunset occurs at 16 43

0.0167179436184

0 Hours
42,959 Hours

34.914 Honrs
29.255 Hours

Sunlight available at the top of the atmosphere is

16043293.0622

If this is the last date,

A.

Text continued from page 94:
you can keep track of the time. For example, if the sun
were on the celestial equator, at noon it would be on the
meridian. You could measure 90° along the celestial
equator between the local meridian and the sun'’s location
at 6 PM; it would be 180° from its starting position at
midnight. At dawn, it would be 270° around, and at
noon 360°—back to its starting position. The angle be-
tween the local meridian and a certain celestial longitude
is called the hour angle, H.

At any given time, 6,, the angle between the sun and
the zenith of an observer at latitude ¢, is related to the
hour angle and declination of the sun, 8, by the equation
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Joules per sanare meter
input 0 O
If you have no other locations,

input 0 0

cos(f,) = sin(¢) sin(d) + cos(d) cos(d) cos(H) (1)
When the sun sets, it is on the horizon 90° from the
zenith, so cos(,) is 0. Thus, the sun sets when

cos(H) — tan(¢) tan(d) (2)

Computing the Amount of Solar Energy

The actual computation of the time of sunrise or sunset
is more useful if, instead of solving equation (2), a
method is used allowing you to estimate the amount of
energy the sun radiates to the atmosphere during a day.
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The power input to a small portion of the top of the at-
mosphere is proportional to'cos(6,). For the time between
sunrise and noon (or noon and sunset), 8, is a monotoni-
cally decreasing (or increasing) function of time. Thus, in
a time increment dt,

d(cos(f,)) = — cos(¢) cos(s) sin(Ct) C dt (3)

where C=2%/24 hr. In this same time increment, the
amount of energy per unit area that reaches the top of the
atmosphere is

dP = Eo COS(Oo) dt (4)

E, is the solar constant, which is about 1370 watts per
square meter. By converting to cos(f,) as the variable of
integration, you can compute both the time of sunrise (or
sunset) and the amount of energy per unit area arriving
during the hours of daylight.

The number of hours of sunlight is given by

ID = 24(1 - % arctan(\/f:%—!:& )) (5

and the amount of energy is given by

1
AE = (1.184 - 108)(%‘)z {? (tm + pa)LD

+ (b — ) sin(wLD/24)
27 } (6)
ZENITH
NORTH
CELESTIAL
POLE

MERIDIAN

HORIZON

CELESTIAL
EQUATOR

Figure 1: Positions on the celestial sphere for an observer at
latitude ¢. For observation from the earth, the points of
reference are the horizon and zenith. The horizon has attached
to it the compass points N, S, E, and W. The zenith is always
directly overhead. The meridian is the great circle extending
from N on the horizon through the zenith to S on the horizon.
Thecelestial sphere rotates from E to W about the north celestial
pole. When the sun is on the meridian, it is local solar noon, and
the hour angle H is 0. As time passes, rotation of the celestial
sphere carries the sun toward the western horizon, and the hour
angle increases. At the same time, the solar-zenith angle also in-
creases. When the sun is on the horizon (at sunrise and sunset),
0, =290°.
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where LD is the length of day in hours, AE is the amount
of energy per unit area in joules per square meter (J/m?),
a is the mean distance from the earth to the sun in
kilometers, and r is the actual distance from the earth to
the sun in kilometers. (To convert this figure to Btu per
square feet, multiply by 8.80598+107°. About half of this
energy reaches the surface on a clear day.)

In these expressions, p., has been used for cos(max of 8,
during the day), p. for cos(min of 6, during the night),
and g, for max(O,u,). In terms of latitude and solar
declination

m = cos(® — &) (7)
while
i, = —cos(¢ + 6) (8)

Observe that p,, can be less than zero during the arctic
winter (6 less than zero and ¢ close to 90°) and u, can be
greater than zero during the arctic summer (6 greater than
zero and ¢ close to 90°). These conditions prevent us
from computing a negative square root in equation (5).

NORTH
CELESTIAL
POLE

DECLINATION

CELESTIAL
EQUATOR

RIGHT
ASCENSION

VERNAL
EQUINOX

Figure 2: The position of an object is described by its declina-
tion and right ascension. For a person located at the North Pole,
the north celestial pole is directly overhead. A person located on
the equator has the celestial equator directly overhead. The ver-
nal equinox (March 21) is where the sun intersects the equator in
its apparent orbit around the earth.
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Where's the Sun? ,
To use equations (5) and (6), you must know both your
latitude, ¢, and the solar declination, 6. Very roughly,

6 = 22.5 « sin(360f — 90) 9)

where f is the number of days since January 1 divided by
365.25, 4 is in degrees, and the argument of the sine func-
tion is also in degrees.

This might be satisfactory if you just wanted to know
where the sun is. But if it is used to estimate the time of
sunrise and sunset, you find large errors (about twenty
minutes) in the local solar time of sunrise and sunset.
There are basically two kinds of difficulty. The first is
that the sun’s apparent orbit around the earth doesn't fall
on the celestial equator. Once this is recognized, you
realize that time is kept by a fictitious mean sun moving
steadily along the equator. As a result of the nonzero or-
bital inclination, the right ascension of the actual sun
rarely agrees with that of the mean sun.

The second difficulty is that when the earth is closer to
the sun in January, it moves faster in its orbit than it does
in June, when it is farther away. The correction for these
two effects is known as the equation of time.

The proper way to find the sun’s location on the
celestial sphere is to find its position in apparent orbit
around the earth, then find its right ascension and
declination. This is not as difficult as it sounds. The basic
orbit description requires only the actual distance from
the earth to the sun, r, and the angle between the sun and

Figure 3: True anomaly (V), eccentric anomaly (E), and mean
anomaly (M). The position of an object in orbit is given by
radius r and angle V. By using the properties of an ellipse and a
circle with radius a, it can be shown that r=a(1—e«cos(E)),
where e is the orbital eccentricity. The mean anomaly (M) is the
angle swept out in a circle of radius a«X/1—e* by a radius vec-
tor so that the area swept out by that radius (crosshatched area
marked as M) increases at the same rate as that of r for the ellip-
tical orbit (crosshatched area marked as V). See the text for
more details.
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its orbital position at its closest approach to earth. This
angle, V, is known as the true anomaly.

You cancompute V (giving the true position of the sun)
through calculations geometrically equivalent to the
diagram in figure 3. The apparent orbit of the sun is given
by the ellipse in this figure, with earth not at the center of
the concentric circles but at one of the foci of the ellipse.
(For purposes of illustration, the “flatness” of the ellipse
has been exaggerated; in truth, the ellipse is almost a true
circle, and the focus where the earth lies is much closer to
the center of the concentric circles.) Taking the intersec-
tion of the axes of the ellipse as a center, the dotted circle
(with radius as/1 — e?) is the path of the imaginary
mean sun, traveling at a constant speed along its orbit.
The larger, solid circle has the same center but with
radius a, which is the length of the semimajor axis of the
ellipse.

V can be found by calculating two other angles: the
mean anomaly, M, and the eccentric anomaly, E.
Although the calculations are involved, the result is this:
the area traced out by the mean sun from perigee to its
current location (the crosshatched area traced out by
angle M) is equal to the area traced out by the real sun
from perigee to its current location (the crosshatched area
traced out by angle V). The eccentric anomaly, E, is
calculated as an intermediate step from M to V.

(Actually, the angle M must be adjusted. Its true value,
in degrees, for f days into the year is

M = 360f + ¢ — Q (10)

where ¢’ is the mean longitude of the sun and Q is the
mean longitude at perigee.)

An object with a position described by M can be
geometrically related to another object moving at a con-

CELESTIAL
EQUATOR\

VERNAL
EQUINOX

Figure 4: Relation between the celestial equator and the ap-
parent solar orbit. The sun’s apparent orbit does not lie in the
plane of the celestial equator. The angle between these two
planes is the obliquity of the ecliptic (e). The sun is closest to the
earth at perigee, which occurs about January 20. Q is the angle
along the solar orbit from vernal equinox to perigee (about
280°).
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and processing required to get and
validate data. This documentation is of
tremendous help when modification

is required.

As an option, TRAM provides a
multiple-level up-and-down
generalized menu and chaining
system allowing you to create tree-
structured applications along

with parameter passing.

uiﬁﬂﬂl will boost

your productivity:

TRAM takes care of line-column
positions and all video attributes.
TRAM has a unique “no show”
feature which extends the versatility
and scope of your software.

TRAM has a powerful exception
processing handler. TRAM controls
protected areas and echoing.

TRAM formats and redisplays accepted
data. TRAM retains past values

for each item. TRAM builds default
values based on past events.

TRAM checks input for consistency,
magnitude, match in a predefined list
and even provides an interface

for a search against your own external
files, or, as an option, against

a built-in fast direct access code file.

All those benefits lead to a deep
reduction in the actual number of lines

menu option gives you drive
independence: programs, parameters
and data files are freely scattered on
different disk drive, with run-time
choice.

CHECK IT BEFORE
YOU BUY

Ask forthe demo kit and you will

see how a 2000 line program is

reducedto 100. Sendthe coupon below,

along with $50 and here is what

you get:

e The screen generator and editor.
You will immediately start
creating and editing your own
screens.

The screen examiner. You will
display and examine your

new screens and see TRAM features
at work.

The utility programs you need
to adapt TRAM to your environment.

® The demo program with source
listing and documentation.

® The full TRAM screen manager
manual set.

e A sample of TRAM screen forms.

The demo kit is for Z80, 8080 CP/M
based systems with a minimum of
48K and comes on an 8" single side
single density soft sectored diskette.
TRAM's screen manager price is $295
and can be yours for $245 if bought
less than 30 days after the demo.

Purchase price includes a 6 month
maintenance and update period.

So act now to see how TRAM
will solve your problem.

Concentrate on your application,
TRAM concentrates on the
technical burden.

TRAM is available now for Z80,

8080 CP/M and MP/M systems with 48K
minimum and requires the PL/I-80
compiler (or the PL/I-80 run-time library
if your application is not in PL/I).

Coming soon are versions for
8086/8088, Prime Computers, Data
General, Digital Equipment

(LSI 11, PDP 11 and VAX), IBM

and others. Coming soon also are

the multi-key multi-user file
management system, the report writer,
the file inquirer and the transaction
processor.

REDDOX CORPORATION

215 CHAPEL CREST TERRACE. PITTSBURGH. P A 15238
PHONE (412) 963-6532 TELEX 866 555

(CP/M. MP/M and PL/I-80 are registered trademarks of Digital Research)

It isn’t just for small business anymore!

1 Qty.
00 TRAM's screen manager (disk & doc)

+ code file option .................

Price ea.

you have to code.

e
tlﬂ"l will give you

environment freedom:

+ menu option (with doc) ...... ... ... . i i
TRAM's menu system alone ... ...
TRAM demo Kit . ... e e
TRAM's screen manager - documentation only
TRAM’s menu system - documentation only .......

PL/I compiler & run-time library (disk & doc) ......

PL/I run-time library (disk & dOC) .. ..ovvut it e
PA residents add 6% tax
shipping and handling
TOTAL

| understand that if | decide to buy TRAM's screen manager in less than 30 days after the demo, $50
credit will be applied towards the total amount. | understand also that a signed software license
agreement is required and that purchase price includes a 6 month maintenance and update period.
Send check or money order to Reddox Corporation, Dept. B3 - 215 Chapel Crest Terrace, Pittsburgh, PA 15238

|

I

]

L}

1

1

|

]

All TRAM features can be used :
on any display video terminal with ]
cursor addressing. TRAM will :
1

|

|

]

1

1

|

1

1

ooooaoo

alsowork on a variety of CPU’s

and operating systems from

micros to minis and even mainframes.
Any displayable text is program
independent and can be in any foreign
language. Even more, the date

format can be any arrangement of

day, month and year, with or NAME
without month spelling. And the decimal ADDRESS
point is what you want it to be. The CITY STATE ZIP

- S S S SR SR SN D S S S G S S IS S S s e s
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TRS-80 Models | & IlI

SuperSoft LISP allows the TRS-80 to become
a complete Artificial Intelligence laboratory! It
is the tool that takes you to the frontier of Com-
puter Science.

The SuperSoft LISP is a complete and full im-
plementation. (It is NOT a subset!) It contains
an efficient garbage collector which optimizes
the usage of user RAM, and supports the
TRS-80 graphics. Below are some features:

Runs in 16k level Il (with only 6K overhead)
Fully implements atom property list structure.
PROG is supported.

FUNARG device is implemented.

Efficient garbage collection.

Complete with LISP editor and trace.
Allows complete range of single precision
numeric data.

Works with old as well as new ROMs.
Contains 97 functions.

e Sample Programs.

The LISP package is supplied on tape or
discette and with a complete user manual.

cassette version: $75.00
(requires 16K level II)
Disk version: $100.00

(requires 16K disk)
(manual only: $15.00)

All Orders and General Information: @
SUPERSOFT ASSOCIATES

P.O.BOX 1628

CHAMPAIGN, IL 61820

(217) 359-2112

Technical Hot Line: (217) 359-2691
(answered only when technician is available)

SuperSoft
First in Software Technology

TRS-80 TRADEMARK TANDY CORP
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stant rate around an elliptical orbit with the same semi-
major axis. The angle between perigee and the position of
this second object is known as the eccentric anomaly, E.
It is related to M by the transcendental equation

E =M — esin(E) (11)
where e is the orbital eccentricity (a dimensionless con-
stant). For the earth, e is small, and Newton’s method is
sufficient for solving equation (11). You start by assum-
ing that

E=M (12)
and then iterate a few times with the equation

E=E+ (M — (E — esin(E)))/(1 — e cos(E)) (13)

Once E is available, V can be found using the relation-
ship

V = 2 arctan W/ (1 + e)/(1 — e) » tan(E/2)) (14)

If you are interested in solar energy, the correction for
the distance to the sun is available directly, since

r = a(l — e cos(E)) (15)

and a is the semimajor axis of the orbit. Equations (10)
and (12) through (15) are general and can be used for or-
bits other than the sun’s apparent orbit around the earth.
For a derivation, see sections 67 and 68 of Textbook on
Spherical Astronomy by W M Smart (see reference 4).
You might want to try these equations for simulating the
orbital elements of comets and for spacecraft in space-
war games,

With the true anomaly available, you can find the solar
declination from additional orbital geometry which
relates @ and the obliquity of the ecliptic, € (ie: the angle
between the earth-sun orbital plane and the celestial
equator). The relationship is

sin(d) = sin(e) ¢ sin(V + Q) (16)

The Solar Ephemeris and the Julian Date
Equations (12) and (5) are not entirely accurate. For
precise computation, you should use

M= —152417 — (1.510%* + 3. 10° 1) T?
+ 0.9856002670 D (17)

where T is the Universal Time since January 1, 1900 in
Julian years of 365.25 days, D is the number of Julian
days since that date, and the mean anomaly M is in
degrees. The longitude of perihelion is

) = 281.22083 + (4.53 « 10™* + 3 « 10°° T) T?
+ 4.70684 « 10 « D (18)
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12215 MURPHY AVENUE,
SAN MARTIN, CALIFORNIA 95046

. 48K — w/disk 48K — w/disk 32K — w/disk 48 — w/disk

— Climb aboard the Starship Herman

Warp through the 64 solar systems in Hires graphlcs with Crystalsonics sound. Fire
lasers and rifter pods as you battle the Vegans in real time simulation. In Galatic Quest we have attempted to combine the
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet?
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95

ol o2 — | — Attacking aliens in 3D. Thousands of approach simulations and 10 levels of difficulty. Three
kmds of mvader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For
fantasy enthusiasts from 8 to 80. $29.95
: } f — You embark on the Maiden Voyage of the Starship Herman. This game takes up
almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen-
turies. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it. To
answer a question we have been asked many times — yes, Sands of Mars attempts to fully utilize the sound and graphics
capabilities of the Apple and Atari to their max! $39.95

= : — Cross the threshold to new worlds.

== " ] 5 | = | < —Walk the dreaded corridors of the deadly House of Usher. Complete with 40 rooms
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far
beyond that, with animated monsters and a visual display of each room. We believe this to be the first indoor-outdoor
game ever written for a microcomputer game which includes graphics. You may choose to wander through Usher’s
scenic garden paths or brave the perils of the graveyard and descend into the crypt. Beneath the house there are laby-
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use ob-
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $24.95

(ATARI 16K) — For you Atari people out there, here’s a fantastic game pack of 4 games with revolutionary‘new
graphlcs routine and Crystalsomcs As Luke Skywalker you have taken control of an All Terrain Armored Transport and with your lasers are fending off the

Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400
or 800 with disc and Joysticks. $29.95

il

1\, | ’4* [ 1 | (Coming June 1) — Step with us through the Crystal doorinto the world of tomorrow’s fantasy. In the great Outback
of Austraha in the year of 2041 will be built the greatest Adventureland of all time. Through your computer, you can experience six separate worlds of fantasy. These
programs will take up more than 500,000 bytes of memory and fill 6 disks. Many of the options may be played by up to six players and in many cases against the com-
puter itself. $59.95

N — This is a three scenario war game in Hires graphics with sound. It is not merely the con-
version of a board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two
persons and takes about 8 hours to complete. The rules are simple enough that you won’t have to spend several days
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field.
All scoring, animation, and positions are handled by the computer — no separate tablets to fool with. Moves are input by
both players in series of 3 and when the space bar is pressed the battle becomes animated. A must see to believe S

| $29.95
W =i | ° /(Coming July 1) — A war game with graphics very similar to World War III. We have attempted to

make thls as detailed as possible, down to what each individual is wearing, his line of sight, and the number of bullets he
has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this
in BYTE MAGAZINE in July. $49.95

And for you PET Users let us introduce youto. .. A brand new language for the PET computer: Video Interactive Game Interpretive
Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwright. With
this package are 9 full length graphic games. Space War, Maze, and many more. VIGIL is now in the PET world and because of its possible application even
by the beginner, it’s a fun language. Available only on disk/32K PET $99.95

X
orderlineopen24hrs/day (408) 683-0696 Weecceprvlonaat datercharne




where Q is in degrees.

You can also write the obliquity of the ecliptic, which
is the angle between the celestial equator and the earth’s
orbital plane, as

€ = 23.452294 — (1.30125 « 10 « T +
(1.64 « 107® — 5.03 + 1077 « T)
- T?) (19)

while the orbital eccentricity is

Anomalistic year: The period of time (365.2596413
days) for the sun to increase the mean anomaly (M) by
360°.

Celestial sphere: An imaginary sphere around an
observer positioned on the earth on which can be

the planets, and the stars.

Declination (8): The angular distance (north or south)
from the celestial equator of an object located on the
celestial sphere.

Ecliptic: The apparent annual path of the sun across
the celestial sphere.

and the right ascension (RA) of a celestial object.

celestial poles and the local zenith.

Mean anomaly (M): The angle between perigee and a
fictitious sun moving in a perfectly circular orbit at a
constant speed.

Mean sun: A fictitious object used for calculating time
because the real sun’s apparent orbit around the earth
does not fall on the celestial equator and the sun does
not move at a constant speed in its apparent orbit.
North celestial pole: The point near the North Star
(Polaris) around which all the other stars appear to
rotate.

Obliquity of the ecliptic: The angle between the earth-
sun orbital plane and the celestial equator.

Orbital eccentricity: An orbit of a celestial body
deviating markedly from a circle.

Perigee: The point in the orbit of an object when it is
closest to the earth.

Perihelion: The point at which the earth is closest to
the sun. -
Precession of the equinoxes: An effect caused by tidal
friction which acts as a torque on the earth’s rotation
and causes the axis to precess like a top or gyroscope.
Right ascension: The east-west position of an object
on the celestial sphere relative to a given reference
point called the vernal equinox.

True anomaly (V): The angle between the sun and its
orbital position at its closest approach to earth.
Zenith: The point directly overhead on the celestial
sphere.

placed astronomical objects such as the sun, the moon,

Hour angle (H): The angle between the local meridian |

Local meridian: A great circle running through the |
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e = 0.01675104 — (4.18 « 10™° + 1.26 »
107« T) T (20)

It takes the sun 365.2596413 days to increase M by
360°, a period known as the anomalistic year. This is the
time required for the sun to return to the same point in its
orbit—perigee. However, as equation (18) shows, the
zero-point for measuring the position of perigee moved
61.892 seconds of arc during the year. As a result, the
time required for the sun to return to the same longitude
is nearly 365.2422 days. You could repeat the position of
the sun without correcting for this nonrational period on-
ly if the number were exactly 365 days.

The first-order correction is to add 0.25 days per year,
one day every four years. This correction was instituted
by Julius Caesar, resulting in the Julian calendar.
However, 365.25 days is 0.0078 days per year too long.
To improve the fit, Pope Gregory XIII decreed that Oc-
tober 5, 1582 was to be called the 15th and that,
thereafter, three century leap years would be ignored
every 400 years (ie: all leap years ending in 00 not divisi-
ble by 400). England did not adopt the change until 1752,
when riots broke out because the rioters believed their
lives were being shortened by twelve days.

Astronomers wish to be spared such complications,
and they have agreed to keep track of the days con-
tinuously, beginning with January 1, 4713 BC. January 1,
4712 BC is day 366, January 1, 4711 BC is day 731, and so
on. To compute the Julian date is not difficult. You start
by taking 365 days times the number of years since 4713
BC. To this, add the number of leap years. In the years
since 1581, the proper number of excess leap years must
also be subtracted.

Some Physical Complications

In computing the time of sunrise or sunset, there are
two major corrections to the procedure described so far:
the equation of time and refraction. With the advent of
accurate clocks, timekeepers have invented a fictitious
mean sun, located on the celestial equator, which ad-
vances at the same rate as the mean solar longitude. The
solar position in its apparent orbit must be put into right
ascension to find how far ahead or behind the true sun is
with respect to the fictitious mean sun. The difference in
right ascension is known as the equation of time. To com-
pute it, simply compute the solar right ascension, using
the relation

1 — tan*(e/2)

tan(SRA) =
an( ) 1 + tan%(e/2)

tan(SL)
(21)

where SRA is the solar right ascension and SL is the solar
longitude, both expressed in degrees. The equation of
time is the difference between the solar right ascension
and the right ascension of the fictitious mean sun.

The other significant factor is refraction. Although it
has been assumed that the sun could be treated as a point
mass for the orbital calculation, it subtends about one-

Circle 418 on inquiry card. =



Take Your Cue From Vista...

When it comes to Apples, take your cue
from Vista's ABOO Eight-Inch Floppy Disk
Controller. The A8OO offers a cost-efficient
_approach to software compatible disk ¢
memory expansion for your Apple Il® computer.
The A8BOO Controller enables Apple Il users to
access up to five megabytes of online storage
through conventional disk operating (DOS)
commands.

The Control and DMA Logic provides high speed
(1 microsecond per byte) transfer of data from
the disk drive directly to the Apple Il memory
without processor intervention. Plus, the Phase-
Locked Loop Data Separator provides the
ultimate in data reliability.

AND THERE’S MORE.

The controller is compatible with the most
popular disk operating '
systems for the

Apple || computer. It also interfaces to all
Shugart/ANSI Standard Eight-Inch Floppy Disk
Drives. The ABOO provides complete IBM for-

lt’s a mat compatibility in both single and double-

Sure
Shot.

density modes.

THE HOT SHOT AT A COOL PRICE.
The ABOO is reasonably priced at $595. A
price you can’'t beat when you compare its
quality and performance.

CALL YOUR SHOTS.
Vista offers you a complete line of peripheral
equipment to maximize the capabilities of
your Apple system including: High capacity Mini-
floppy Disk Drives, the Vista Music Machine 9
and the Vista Model 150 Type Ahead Buffer. In
addition, Vista offers a line of advanced
components fully compatible with the

TRS-80* and S-100 based
computers.

V' Computer
S Company
1317 E. Edinger Avenue

Santa Ang, CA 92705

(714) 953-0523
Call Toll Free 800-854-8017

® Apple Illis a registered trademark of Apple Computers, Inc.

*TRS-80 is a trademark of Radio Shack, ATandy Co.




FOR ONLY $129.95 Learn Computing :

iFrom The Ground Up

- Build a Computer kit that grows .

: = with you, and can expand to 64k {

: = RAM, Microsoft BASIC, Text Edi-
: torIAssembler, Word Processor,
: Floppy Disks and more.

EXPLORER/85

Here'athelow cost way tolearn the fundamentals of com-
puting, the all-important basica you'll need more and
more 88 ynn ndvanoe in computer skills, For just $120.95

wnlhfl‘l the features you need toleamn hw to write and
!;mg'lml And it can grow into a system (hat is a

for any personal computer on the markel. Look at
lhe:e featurea: 8085 Central Processllsg Unit, the
i crOp rocessor hem ol lhz Explorer (Jein the

mil lions who wdl uy mrﬂr

- 4. Plug in Level E here: oc-
EJ:ls Microsof, BASIC or

1. Plug in Netronic's Hex Editor/ Assembler in ROM

Keypud/Display 5. Add twoS100 hourds

2, Add Level 8 to convert to 6. Add you own custom cir-

cuits (protolyping ureq)

5100
3. Add 4k RAM 7.Connectterminol

a CRT monitor or a TV set (if you have an RF modulator). :

0O Hex Keypad/Display kit .. ..$69.85 plus $2 P&l.* :

a AsCu Keyboardqumpuler Terminal kit featuris

alonel). .
which youcanmpulandoul lyour programs, as well as
control exterior switches, relays, lights, etc. . a casseite
interface that lets you store and reload A ns you've
learned to write ... deluxe 2,000 byte operating
syslemlmnmlnr maken it en¥ to Ieam computing In
mn; P ’ ys: ® Ital ; lule; writ-

and entering ol rams ® [t permils access u
lnmnsll parts of lh% sy!plle“nslso you anp:heck on the slnlyuz of
any point in the program @ It allows iracing each pro-
gram siep by step, with pruvision for displaying all the
contents of the CPU (registers. flags. etc) ® ... and it
does much more!

You get all this in the starting level (Level A) of the
EnplnrerlBs for on(‘y $128.93. Incredible! To use, ’llll
E in your BVD power supply and terminal

eyboard/display — if you don't have them, see our
ial offers Ee
J Level A mmpuler kit (Terminal Version) . .. $129.95

lus $3 P!

Level Akll (Hex Keypad/Display Version). . . $129.88
plus $3 P&l
LEVELB — Thls “building block” converts the mother-
boardinto a two-slot S100 bus (industry standard) com-

No hglu can plug in any of the hundreds of S100

$49.96 plus 9 Pal.*
a s100 bus connectors (two required) ...
postpaid.
LEVEL C — Add still more -
com| ullng power, this "'build-
ing block™ mounts directly on
the motherboard and expands
the S100 buu to six slots.
D levele ..$39.95 plus $2

$4.88 each,

I:l S‘lOO bus connectors (five.

required) ... $4.85 each,

postpaid.

LEVEL D — When you reach the pointin learningthat re-
uiresmore memory, we offer two choices: eitheradd 4k
a memory directly on the motherboard. or add 16k to
kevl'smemnrybymaunaofasmgleS'loora . our famous

Level D kit: &CHECK ONE)
lus SZ P&l’: 0 16k S

100 ]AW . 8248,
WS .. 829088 plus SZ &I°.
E — An m}lxcﬂanl "building block:" it activates
lheak ROM/EPROMspaceon the motherboard. Now just
plug in one 8k Microsoft BASIC or your own custom
rograms.
Level E kil $5.85 plus 50¢ P&l *
soft B s the language that allows you to
nglis] lu your computer! It is available three ways:
8k cassette version of Microsoft BASIC: (requires lLevel
and 1zk of RAM mlrumum we s a 16k 5100
AWS"" — see above) , .
8k ROM version clMlcromh BASIC (tequires Level B
LevelE and4kRAM |nsl plug into your Level E sockets.
ug RAM expansionora 16k
“JAWS." t&mplusSZP&l 5
. 0 Disk versiol Microsoft BASIC: ?!qunes Level B,
loppy disk drive)

. zknf RAM. ﬂcgpydlskmnlmller 8"

. TEXT EDITORIASSEMBLER— The editor/assembler
m isasoftwaretool (2 pmg:nm) dalgnedla s:mphfylhe task
I of writing programs. your s became longer

% and more complex. the assembler can save you many
B hours of programming time. This soRware includes an
: editor pmgrnm that enters the programs you write. makes

nges, and saves the pzfranuonmsdlu The assem-
. bler performs the clerical task of translating symbolic
u code into the computer-readable object code. The editor/
I assembler program is available either in cassette or a
M version.

' o Editor/Assembler (Cassette version: requlreu level
3 'Band 8k (mm&u RAM—we suggest 16k “JAW

see above] r} $59.65 plus $2 PAL®
. O Editor/Assembler (ROM version, supplied on an 5100
m card: requires Level B and 4k RAM (min.) — we s esl

ither Level D or 16k "JAWS") . . . $99.85 plus $2 P&

FLOPPY DISK — A remarkable “building block
dd our 8" ﬂuppy disk when you need faster operation,
B more convenient p perhaps s business ap-
m plication. andaum lo lhelne lylh ousands of programs
l and program lai available today. You simply pl

® them into your Explorer/85 disk system — it accepts all
" 1BM.formatted CP/M programs.
a O 8" Floppy Dsk Drive ... $489.85 plus $12 P&1.°

O Floppy Conro er Card ... $198.95 plus $2 P&l.*
Dnve Cabmel & Power Supply ... $68.85 plus

o
=
35

$3P
[s] Dnve Cables (set up for two drives) ... $25.00 plus
$1.50

a CP/M 2.2 Disk Opera tig System: includes Text
Editor/Assembler, dynams ‘c dbugger, and other features
hat give your Explorer/85 access to thousands of existing
P/M-based programs.. . . $150.00 postpaid.

n...

' NEED A POWER SUPPLY? Consider our AP- 1 ll can
. uupply all the power you need for a fully

full 128ch

set,u&| case. full cursor contral. 75 ohm
video outpul. convertible to
baudot output, selectable baud
rate. RS 232-C or 20 ma.l/O, 32
or 64 character by 16 line for-
mats . .. $149.95 plus $3 P&L*

Dl Sl;l Cabmel for ASCII Keyboard/Terminal . . . $19.95
plus
O RF Modulalor kit (allcws you to use your TV set as a
monitor) . . . $8.95 po:
012" Vldeo Mumlor (lOMHz bandwidth) ..
lus $5 P

Deluxe Sleel Cabinét for the
Exrlorerlss . $49.95 plus $3

. $139.95

O Fan for cabinet ... $15.00,

plus $1.50 P&L.*

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK—THERE’S
ONE FOR EVERY NEED.

O Beginner Pak (Save $26.00) — You get level A (Ter-
mmal Verumn) with Momlor Saurce Listing ($25 v-Iue]
5-amp. power i el 8085 Users Manual .
geg $199.85)SPECIAL nss H plus $4 P&1.°
xperimenter Pak (Save $53.40) — You get Level A
(Hex Keypad /Display Version) with Hex Keypad/
Display, Intel 8085 User Manual. Level A Hex Monitor
Source Listing. and AP-1,5-amp. power supply . .. (Reg.
$279.95) SPE AL $210.85 plus $8 P&L*
O Special Microsoft BASIC Pak (Save$103.00)— You get
Levels A (Terminal Version). B. D (4k RAM), E. gk
Microsoft in ROM, Intel8085 User Manual, levelAMom
tor Source Listing, and AP-1, 5-amp. power supply ..
(Reg. $439.70) SPECIAL $329.88 plus $7 P&1.*

O ADD A ROM-VERSION TEXT EDI-
TOR/ASSEMBLER (Requires Levels B
and D or $100 Memory) . . . $99.95 plus
$2 P&l*

Starter 8" Disk System — Includes Level A, B ﬂai\:y disk '
controller, one CDC 8" disk-drive, two-drive cable, two .
$100 connectors; just add your own power supplies, u
cabinets and hardware ... O $1065.00) SPECIAL =
$899.95 plus $13 P&L.* .0 a2k Starter System, $1045,95 ®
plus $13 P&L* O 48k Starter System, $1095.95 plus $13 ®
P&l.* O 64k Starter System, $1145.95 plus $13 P&L.* H
D Add to any of above Explorer steel cabinet, AP-1 five g
. power supply. Level C with two S100 connectors, &
dm ‘drive cabinet and power supply, two sub-D connec- &
tors for connecting your printer and terminal ... (Reg. ¥
$225.95) SPECIAL $199.95 plus $13 P&L*
Dl Complele &lk System, Wired & Tested .
us $26
Specml' Complele Business Software Pak (Save .
$625.00) — Includes CP/M 2.2 Microsoft BASIC, General n
Ledger. Accounts Receivable, Accounts Payable, Payroll ®
Package . . . (Reg. $1325) SPECIAL $699.95 postpaid.

u
. $1650.00 .

*P&l stonds for “posiage & insurance.” For Canodian or-
ders, double this amount.

Continental Credit Card Buyers Outside Connecticut:

TO ORDER
Call Toll Free: 800-243-7428

To Order From Connecticut, or For Technical
Assistance, call (203) 354-9375

* (Clip and mail entire ad)*

SEND ME THE ITEMS CHECKEDABOVE

Tolal Enclosed (Conn. Residents add sales tax): §.
Paid by:

O Personal Check O Cashier's Check/Money Order

D VISA O MASTERCARD (BankNo. — )

Accl. No. Exp. Date

Ehs rer/85 (note: disk dri ves have their own power supply)
the AP-1 fils neall y into the attractive Explorer ateel
I mbmel (see below),
0O AP-1 Power Supply kit (BV @ 5 amps) in deluxe steel
' cabinet . plp
n NEED A TP.RMINAL’I We : st
u offer you choices: theleast ex- 3
l ensive one is our Hex &%
eypad/Display kit that dis- -
5 € plays the information on a
@ calculator-type screen. The
@ other choice is our ASCII
s Keyboard/Computer Terminal
® kit, that can be used with either
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‘ Stale. Zip

N @B
NETRONICS Research&DevelopmentLtd.:
333 Litchfield Road, New Milford, CT 06776 i

Print Name

Address

half degree in the sky. As the sun rises and sets, the rays
from different portions of the disk are bent different
amounts by refraction in the earth’s atmosphere.

As a result, the center of the solar disk must be 51
seconds of arc below the horizon before the upper limb of
the sun disappears. The first-order correction to the hour
angle in equation (2) is provided by expanding the equa-
tion for a correction in H that depends upon having
0,=90°+51 arc seconds. The number of minutes by
which the sun’s upper limb rises earlier or sets later is
roughly given by

AH = (51/15) sec(¢) sec(d) cosec(H) (22)
Changes in Orbital Elements

As we go forward or backward in time, the other
planets and the moon act on the earth and its orbit to
change the orbital elements. One sign of these changes is
the precession of the equinoxes, which is the major cause
of the 61 arc-second advance per year of the longitude of
perihelion that has been noted.

Most of this effect is caused by the tidal friction, which
acts as a torque on the earth’s rotation and causes the
earth’s axis to precess like a top or gyroscope. In addi-
tion, because neither the moon nor the other planets lie
exactly in the orbital plane and because their force is not
uniform, the orbital elements reflect a change in the in-
clination of the earth'’s orbit. These changes appear in the
equation for the ephemeris as terms in T and are known
as secular terms.

Besides the secular terms, the earth wobbles in its mo-
tion in response to forces exerted by the moon on the
mass distribution of the earth. The motion is not too
large, but it is much faster than the motion accounted for
by the secular terms. The largest element of the nutation
(wobbling) is included in the program listing. The re-
maining terms are found in the American Ephemeris and
Nautical Almanac (see reference 2) or in Smart's
Spherical Astronomy (see reference 4).

Time Zone Correction

There is one more substantial correction to make. Most
of us use standard time. The same time is kept for all
points in a standard time zone. Standard time divides the
world into twenty-four zones of longitude, each about
15° wide. The boundaries are not exactly longitude lines.
They are arranged to miss centers of population.

In order to refer to the correct Julian date, you must
have the time difference between the longitude of interest
and both the Greenwich meridian and the standard time
zone. The time difference between the standard meridian
and the longitude of interest (LG) is

(24 « LG)/360 if LG is west of the

TD = ) or Greenwich meridian
24 — (24 < LG)/360 if LG is east of the
Greenwich
meridian (23)
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where TD is the time difference measured in hours. Then,
you can refer back to the standard time zone, using the
longitude of the standard time zone:

_ TP — 157 . 24
TTD = TD — LSZ + <& (24)

where TTD is the total time difference (in hours), LSZ is
the longitude of the center of the standard time zone, and
the ratio 24/360 relates 24 hours per day to the 360° in a
circle.

To calculate daylight savings time in any zone, sub-
tract 1 from the zone number. For example, Eastern Stan-
dard Time for the United States is centered at 75° 0" 0" W
longitude and is time zone 6. For daylight savings time,
use zone 5 in the program input.

The Sunrise-Sunset Algorithm

The program shown in listing 1 was written in CBASIC
Version 2. The features of this language that will strike
users of standard BASICs are the long variable names
and lack of line numbers, Variable names, which may be
up to 31 characters, may be concatenated from shorter
phrases by interspersing periods; this allows you to write
programs that are considerably more readable than ver-

DISCOUNT PRICES

APPLE Il COMPUTERS

16K APPLE I 1089.00
32K APPLE I 1134.00

48K APPLE i 1179.00

DISK W CONTROLLER ~ 545.00 A

DISK ONLY 475.00 R
APPLESOFT CARD 159.00 -
INTEGER CARD 159.00

PASCAL SYSTEM 425.00
SILENTYPEPRINTER ~ 525.00

RAM MEMORY

FOR TRS-80, APPLE Il

16K SET4116's 45.00 |

NORTH STAR COMPUTERS

HRZ-1D-32K-ASM  2125.00
HRZ-2D-32K-ASM  2475.00
HRZ-1Q-32K-ASM  2375.00
HRZ-2Q-32K-ASM  2990.00
VERBATIM DISKETTES
BOXOF10 5%" 29.50
BOXOF 10 8" 39.50

FREDERICK COMPUTER PRODUCTS
MUNICIPAL AIRPORT

FREDERICK, MD. 21701
(301) 694-8884
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sions of BASIC allowing only 2-character variable
names.

The line numbers at the left of listing 1 were added dur-
ing compilation. The only line numbers in the source
code were those connected with error handling on the in-
put. Line numbers are optional when using the
IF...THEN...ELSE and similar control structures that
enter so prominently into structured coding.

The second set of features that makes programming in
CBASIC2 relatively easy is the structured-control
features, such as the IF...THEN...ELSE and
WHILE.. WEND statements. (The WHILE statement ex-
ecutes the loop as long as the stated condition is not
zero.) The implementation of these structures is such that
no line numbers are required. Within a set of operations,
several replacement statements can be strung together by
the use of a colon (:) to denote continuation of the activi-
ty. Backslashes (\ ) allow comments at the end of state-
ment lines, making it easy to write self-documenting
code.

Beyond thesefeatures, CBASIC2 contains the ability to
define functions that take arguments. Functions must be
defined before they are used, as in Pascal, although there

is no requirement for all function definitions to occur

before the body of the program. CBASIC2 is a well-
designed product that fits well with CP/M.

Final Comments

A sample calculation with some intermediate results is
shown in listing 2. This program was checked against the
Nautical Almanac and Ephemeris for 1977. Solar posi-
tions appear to be correct within about 10 seconds of arc,
the error to be expected by neglecting the short-period
terms in the nutation. The sunrise and sunset times
agreed with those for 50° N latitude within two minutes
at all times of year. The major inaccuracy is in the ap-
proximation used for the refraction effect.

There are some simple extensions to this work. With a
bit more work, the times of moonrise and moonset could
be derived. Beyond this, it should be relatively easy to ex-
tend the orbital calculation to other planets, so that a
complete computation of the material in the Ephemeris
would be available. Finally, the amount of sunlight get-
ting through the atmosphere could be calculated. This
last task, however, would require considerable extra
work .l
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16K Byte — Fully Static

< L
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® Can act as either an 8-bit or 16-bit wide memory.
Dynamic data bus switching per IEEE Standard.

® Fully static design eliminates system timing
problems. Promotes reliable operation with a
wider range of CPU cards and DMA devices.

® Easy to Integrate into your system. Addressable
on 4K boundaries. PHANTOM, extended ad-
dressing, 16-bit operation may be switched off if
desired.

OTHER HIGH-QUALITY 8-BIT RAMS

FOR YOUR 8-BIT SYSTEM TODAY

FOR YOUR 16-BIT SYSTEM TOMORROW

280

® Able to use the full 24-bit address bus of the IEEE
S-100 Standard for a 16-megabyte address
range. A single switch allows 16-bit addressing
for your 8-bit CPU.

Quantity 1-9

® Fast 200 nanosecond memory chips help you
keep up with the ever-rising clock speeds of
newer CPUs.

® The 8/16 RAM is designed to run at full speed
with our 16-bit 8Mhz. 8086 CPU card. And, it has
plenty of speed to spare.

16K PLUS RAM — this fully static RAM has become the standard of
the industry. It features 200 nsec. chips and Cromemco style bank
select using port 40H. Addressable to any continuous 16K on 4K
boundaries. Any 4K block may be disabled. High reliability, low
noise design. Prices: 1-9, $280; 10-19, $260.

16K STANDARD RAM — this fully static RAM is frequently used by
OEMSs in systems which do not require bank select. High reliability,
low noise design. Uses 200 nsec. chips. Addressable to any
continuous 16K on 4K boundaries. Any 4K block may be disabled.
Prices: 1-9, $265; 10-19, $245.

TO ORDER: May be ordered through your local computer store or
factory direct. Personal checks, CODs, VISA and MC accepted
from within USA. 10-day return privilege on factory orders.
Shipping paid by SCP on prepaid USA and Canadian orders. Add
$15 per board extra for shipping overseas. All boards fully
assembled, guaranteed one year.
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Scattle Computer Products, Inc.

1114 Industry Drive, Seattle, WA. 98188
(206) 575-1830
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PRINTERS,
MONITORS,

DISKS

Amdek Color Monitor JZ . W/ Nl --- oot
Amdek Green Screen..........Nl........... . ... 159
Amdek/Leedex B/W 12" Monitor ................. 129
CentroniCs 737 ..ot e 737
Daisey Wheel Printer .......... ... ... ... ... ..... 1750
Epson MX70 ... CALL
Epson MX80 FT ... . i CALL
Epson MX80 ... ..ot e CALL
NEC Spinwriter #5510 ........... .. 2590
Paper Tiger 445G ... ... ... .. i 725
Paper Tiger 460G .......... ... ..., 1175
Paper Tiger 560 ........ ... 1495
Silentype w/interface ........... ... ... .. ... ... ... 529
Sanyo 9" B/WMonitor. ... 169
Sanyo 12" B/W Monitor ........... ..., 255
Sanyo Green Screen ............ .. 309
NEC Green Screen ... .. 239
Televideo 912C . ... i 669
Televideo 920C ... ... ittt 749
Dysan Disks (pkg. 10) . ..o 50
Memorex Disks (pkg. 10) ......... ... .. 40
Opus Disks (pkg. 10) ... oo 30
Verbatim “Gold” (pkg. 10) .......... ... ... ... 35

| LEEDEX VIDED 100
127 Biack & White $139 ™

e Paper width

e Backed by C. Itoh's 1
limited wamanty

e Interface — standard parallel or

RS232-C compatible
e Ready-to-use, requiring no changes
in hardware or software
e Compatible with sheet feeders &
uses industry standard ribbon
cartridges

MONTHLY
SPECIALS

381mm (15") max.

e Excellent letter-quality
printing on 3 sharp copies

Assembler/Editor ......... .. 45
Atari 800 . . ... 789
Atari 400 8K ... ... 419
Atari 820 Printer. ... ... . 429
Atari 810 Disk Drive ...... ... .. 499
Atari 410 Program Recorder ...................... 69
Atari 825 Printer. ... .. ... . .. 695
Atari 850 Interface........... ... .. .. .. .. 169
Atari Joystick ... ... 18
Atari Paddles ......... ... . . 18
Le Stick ... 35
16k RAM Microtek. ............. ... . . 99
Microtek 32K RAM . ... .. ... . . . 189
VisicalC . ..o 180
Basketball ........ .. ... . . . ... 30
Video Easel ... ... .. 30
Super Breakout ........ ... . . . 30
Music COMPOSEr ...t 45
Computer Chess ... ...t 30
Star Raiders . ... .. 45
3-D Tic-Tac-Toe ..... ... 30
Invitation to Programing .......................... ¥

. CENTRONICS 737
e " §737

AVAILABLE FOR IMMEDIATE SHIPMENT

cable éxtra

¥ ]

TO ORDER. Phone orders invited using Visa. Mastercard. or
bank wire transters. Visa and MC service charge of 2% Mail
orders may send charge card number (include expiration date)
cashiers check. monev order. or persona! check (allow 10
business days for personal or company checks to ciear). Calf
residents add 6% sales tax. Please include phone nuinber No
COD or PO accepted. APO and FPO inciude 5% for postage

FOREIGN ORDERS include 1% handkng shipped air
FREIGHT COLLECT only. Credit cards notaccepted on foreign
orders All equipment is in factcry cartons with manufacturers
warranty Opened products not returnable Restocking fee for
returned merchandise Equipment subject to price change and
avallatihty  Retail store prices differ from mail order prices
WE SHIP THE SAME DAY ON MOST ORDERS!

Please add 3% shipping, handling, and insurance.

(714) 579-0330 ¢ MAIL TO: 1251 BROADWAY, EL CAJON, CA. 92021

AUTHORIZED
APPLE
SALES &
SERVICE

COBUCCHH

i | D oW or
< OMPUTER
Q4 A Oh METRICS
INC.
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16K computar

DISK with CONTROLLER
NEW D0S 3.3 $529
without . . . $445
Nearly Everything
for Apple

APPLE Il 48K
$1095

APPLE COMPUTER

WE WILL MEET OR BEAT INTERFACE CARDS
ANY ADVERTISED PRICES ALS Smartterm .................... 324
Apple Clock/Calendar Card
ON MOST ITEMS IF MERCHANDISE o vin. comp.....oooovooo . 225
IN STOCK Applesoft It Firmware Cd. .......... 149
CCS Asynchronous 7710A ......... 145
CCS Parallet Print Cd. 7720A ....... 155
APPLE SOFTWARE Centronics Interface Cd. ........... 179
Comm. Cd. & DB25 Cable.......... 179
Adventure by Microsott ............ 27  HiResFootball ............. o6 g 33 CPS Multifunction by Mtn. Comp. .. 259
ABM by Muse ..................... 22 Head-om.........oooiiiiiiiiiiiiin, 25 Expansion Chassis by Mtn. Comp. .. 649
Alien Rain by Broderbund .......... 22 Integer Basic Cassette Demos ...... 29 HiSpeed Serial Int. Cd. ............. 155
Applebug Debugger ............... 29 Pascal Language System ........... 459 Integer Basic Firmware Cd.......... 149
Apple PIE ... ..o 129  Peachtree Bus. Pkgs. ............ CALL ROMPLUS (keyboard filter extra) ... 135
Apple Pilot ......... ... ... ...... 129 Personal Filing System ............. 84 Serial Interface Card ............... 139
Apple Plot System ................. 59 Phantoms Five..................... 39 SSM AIO Serial/Parallel 1/0
Applepost Mailing List System ... ... 44 Raster Blaster by Budge Co ....... 24 Assembled & Tested ............. 189
Applesoft Cassette Demos ......... 29 Sargon Il Chess Game disk ........ 32
Apple Game Paddles............... 26 Single Disk Copy Routines ......... 35 ACCESSORlES
Applesoft Utility Programs ......... 29 Space Game Album by B Budges... 39
Applewriter Word Processor ........ 85 Space EQgs ..ot 25 A/D D/A Board by Mtn. Comp. ..... 319
ASCii EXPress ......ovveeiiennean... 65 Star Cruiser .............c.ccouui.. 24 Andromeda 16k Ramcard .......... 179
Asteroid Field by Cabalier.......... 19 Stellar Trek .. ... ..o 23 Arith. Processor 7811 Aor B ....... 339
Autostart ROM Pkg................. 59 Sub-Logic FS-1 Fit. Sim. disk .. ... .. 34 COPYROM by Mtn. Comp. ......... 51
Controller Bus. Pkg. ............... 514 Supertext Il by Muse ............... 129 Dan Paymar L.C. Kit1or2......... 55
Cosmos Mission/Space Invaders.... 24  3-D Graphics/Tool by B Budges .... 39  ExtenderBoard.................... 27
CCA DataMgmt. .................. 84 Tranquility Base ................... 24 GPIB by CCS model 7490A ........ 259
3-D Animation Pack................ 55 Trilogy by Bill Budge .............. 24 Graphics Input Tablet .............. 649
Data Factory by Microlab .......... 129 VISICAIC 1] ., . oommesscnin s 85 558885« =« e 169 Hayes Micromodem™ ............... 319
Desktop Plan Il .................... 169 Visilist. ..o CALL Introl X-10 Remote Control Sys. .... 239
DB Master by Stoneware ........... 209 Wizard and the Princess............ 32 K & D Joystick for the Apple ....... 47
DOS Tool Kit .ovvveieiiiiain 65 Vo] SN 34 Keyboard Filter ROM chip.......... 49
DOS 33 Upgrade .................. 49 M & R Sup-R-Term 80 column board 319
Dow Jones Portiolio Evaluator. ... 45 LARGE SELECTION OF Music System by Mtn. Comp........ 479
Forth Il by Softape................. 45 SOFTWARE IN STOCK — Programmable Timer CCS 7440A ... 159
Fortran for Language Sys........... 159 CALL FOR FREE BROCHURE —  Prototyping Hobby Card ........... 22
Galaxian by Broderbund ........... ROMWRITER by Mtn. Comp. ....... 149

23
SuperTalker Speech Synthesizer.... 239
CALL 1 -800- 854-2833 Symtec Light Pen.................. 214

Versa-Writer Digitizer

PHONE ORDERS Drawing System ............ .... ??g

Videx Keyboard Enhancer..........

MON. - SAT. 810 6 P.S.T. oo maioson -

e MEMBER CHAMBER OF COMMERCE

AUTHORIZFD DIV. OF
APPLE COMPUTER
SALES & METRICS

SERVICE INC




B 'BYTE's Bugs =

A Character Fault

In a table comparison of
five low-cost microcomputers
(see “"The Commodore VIC
20 Microcomputer: A Low-
Cost, High-Performance
Consumer Computer,” by
Gregg Williams, May 1981
BYTE, page 46), it is stated
that the TRS-80 Color Com-

puter has no graphics char-
acters available, but that the
unit's color block is one-
quarter normal-character
size. To clarify this a bit, the
Color Computer (without Ex-
tended BASIC) does have
low-resolution graphics on a
64 by 32 grid. Each of these
blocks can be turned on or
off individually by using the
SET and RESET commands.

Corrupted
Interpolation

There are several typo-
graphical errors in the second
subroutine of “A General In-
terpolating Graphics Package
for the TRS-80,” by D K
Cohen and D Crowe. (See the
November 1980 BYTE, page
296.)

Refer to page 308 of that

Multiperipherals

For
Your Multibus

Need large disk capacity for your Multibus sy_stem'? Xylogics has what

you need.

Multi Disks

BASF (24 MB)

80/20, 86/12

CDC Hawk (10 MB)
CDC cartridge modules (32-96 MB)
CDC storage modules (80-300 MB)
CDC Lark (8 MB/8 MB)

NEC (20-80 MB)

Multi Interfaces

Choice of Xylogics Peripheral
Processors for either storage
module or Diablo 44B interface.

Muliti Benefits
® Bit-slice control technology
® Compatible with INTEL, NATIONAL

® SMD configurations of up to four
drives in any mix of storage capacities

® Fast delivery
® | ow prices

U.S. Headquarters: 42 Third Avenue, Burlington, MA 01803 Tel: (617) 272-8140 (TW X 710-332-0262)
European Headquarters: 46-48 High Street, Slough. Berks SL1 1ES U.K. Tel: (0753) 78921, Telex 847978
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issue for comparison with
these improved program
statements:

20150 IF A1=Z2—-X2/A
THEN P1=64 ELSE
P1=—-64

20220 PRINT @
Z25+P1+DU, AXS;

20265 J6=]6+64

20275 Ws=]J6+Al/2—
(INT(W3/2)—1)*64

20290 L8=L8+1

20295 PRINT @

M8+ P2,F$(18);

In line 20150 the original
has F1, which is an undefined
variable, In line 20220, the
entry ends with a comma,
which would cause the screen
to scroll up one line when this
statement is at the bottom of
the screen. Lines 20265 and
20275 have the undefined
variable J8 in the original
listing. Line 20290 had the
undefined L6 as a variable,
and 20295 had M6, also
undefined.

Thanks to Philip F Jackisch
of Royal Oak, Michigan, for
pointing out these bugs.

Knight Errant

While attempting to run
the FORTH program given in
the article “KNIGHT: A
Knight's Tour Problem in
MMSFORTH, " by Ulrich Frei
(February 1981 BYTE, page
325), Marcel Kurtagic of
Caracas, Venezuela, got the
error message

DCONSTANT 7 28 3

running under Version 1.9 of
MMSFORTH.

He corrected the problem
by inserting the statement 25
LOAD” into block 80, just
after ”: TASK;” and before
28 LOAD”. With this
modification, the program
ran perfectly. m

Circle 385 on inquiry card. =g



State-of-the-ar

demands statle-of-the-art software

p—

hrdware

--—.. " ’_

Operating Systems & Support Software from Technical Systems Consultants

To perform to its fullest capabili-
ties, your hardware demands
software designed to meet the
specialized requirements of
today's microprocessors. State-of-
the-art software from Technical
Systems Consultants keeps pace
with the rapid advancements in
computer technology so your
hardware can live up to its full
potential. Our complete line of
state-of-the-art software includes:

The UniFLEX™ Operating System

UniFLEX, a true multi-user, multi-

tasking system for the 6809 and

68000 microprocessors, supports

such features as:

e hierarchical file systems

e device independent I/0O

e four Gigabyte disk capacities

e full file protection

e inter-task communication via
pipes

e |/O redirection

e task swapping

e full random-access files

e comprehensive shell command
language

UniFLEX, structured for large-scale
microprocessor systems, will not
run with minimal systems and thus
has avoided design compromise.
(Off-the-shelf versions and OEM
licenses are available.)

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

e dynamic filespace allocation
e random files

e batch job entry

e qutomatic space compression
e English error messages

e user environment control

e disk resident commands

o flexible device [/0

e printer spooling

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

FLEX and UniFLEX are frademarks of
Technical Systems Consuitants, Inc.

Support Software

Technical Systems Consultants

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

support software compatible to

FLEX and UniFLEX, some of which

are:

e native C and Pascal compilers
for advanced programming

e extended BASIC for business
and educational applications

e text editing and processing
software

e sort/merge package for busi-
ness applications

e variety of absolute and relocat-
able assemblers

e debug and diagnostic
packages

...and more. Write or call today

for our brochures describing

our complete product line.

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

Sculpture by Joann Chaney



Programming Quickies

Hurricane Tracking

John E Bailey
24 Hibiscus St
Sulphur LA 70663

Tropical summer weather in Southwest Louisiana
occasionally turns into vicious hurricanes. People in this
part of the country, keenly aware of the destructive
power of these storms, become very cautious when
tropical depressions begin developing in the Caribbean or
Gulf of Mexico. Local weather forecasters closely follow
these weather patterns from their inception. Hurricane
tracking charts appear everywhere. They are even
printed on the back of the paper bags used at the local
grocery stores.

In summer 1979, I began tracking hurricane David
while it was far out in the Atlantic. I listened diligently to
the daily weathercasts and recorded the storm's location
on my grocery bag tracking chart. After several days of
manually keeping track of David, I decided that this
would be a perfect application for my computer. I
wanted to give my program the ability to track different

storms by name as they developed throughout the
season, tell me the exact direction the storm was travel-
ing, and the distance it had moved since its last recorded
position.

At first, I decided to make the mathematics of the pro-
gram simple by using plane trigonometry to compute
storm direction and distance after I input latitude,
longitude, date, and time. In fact, I tracked several
storms during the 1979 season using this technique with
reasonable accuracy. However, not being completely
satisfied I checked out a library book that explained the
development and use of spherical trigonometry. After
several days of studying equations and trial-and-error
testing on my computer, I was able to make my hurricane
tracking program function more accurately.

Writing and rewriting this program was a great learn-
ing experience for me. I had never really worked with
spherical trigonometry before. The equations are really
quite simple. However, understanding how they work
and making them work for you is not quite so simple.

There are two programs written in NorthStar BASIC:
CSTORM and HURRICANE. Before running the

ALLOY-CPD’s ‘TIP’ (Tape Interchange
Package) provides S-100 users with either
a 13.4 mB Cartridge or 45 mB IBM com-
patible 9-Track Magnetic Tape SUB-
SYSTEM and a software utility to permit
efficient transfer of programs and files
from your WINCHESTER DISK.

Simple to install, “TIP’ features compre-
hensive menu-driven software under both
CP/M™ & MPIM™OS's. .

Over 500 of these S-100 Tape Sub-
Systems have been installed.

To place your order or for further details
contact: Nigel R. Spicer,
Director of Marketing.

File-Oriented Winchester Back-Up?
Take a ‘TIP’ from ALLOY

ENGINEERING

ALLOY

COMPUTER PRODUCTS DIVISIGN

12 MERCER ROAD, NATICK, MA 01760 (617) 655-3900
TWX:710-346-0394

COMPANY, INC.

DEALER and OEM inquiries invited.

CP/M & MP/M areregistered trademarks of Digital
Research Inc.
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Tiny BASIC MICROCOMPUTER
K-8073

The Engineer's Product Development Board Level Computer

LOW COST
POWERFUL/VERSATILE
Q\FNGLISH-LIKE PROGRAMMING
\

(@3@3\9 4 $02 s

STD (MOD) BUS 4.5x 6.5 in.
5 Volt Only—Cassette
Tape In/Out—2 Sense —

1K Byte Local RAM 3 Flags

Ext. Expandable To 9K INS8073 Microinterpreter
Tiny BASIC Processor

ART/RC Master, For Single

Wire Data 1/0 Of 128 Slave Units Autostart EPROM 2K Byte

Real Time Clock
W/Ext. Battery Backup
Yr, Mo, Wk, Day, Hour, Sec.

Utilities Firmware, For
Software Dev., EPROM 2K

EPROM—2K Byte

EPROM Programmer, 2K
Byte Prm. Decoded—Req.
Ext. 25V Only

PPI, Programmable 1/0,
24 Lines

RS-232 For CRT
110—4800 Baud

PPI Interface Ribbon

$388 Connector

SINGLE UNIT
THIS IS AN ENGINEER’S COMPUTER. 3 THE K-8073 IS FOR OEM'S AS WELL AS
Simply attach a CRT, connect 5 volts, and END USERS.

Whether you manufacture Industrial Process
Control, Environmental or Test/Measurement
systems, or simply for your own use, you can
count on top quality performance. The K-8073
comes complete with all socketed devices
including the powerful F-2 Utilities Firmware
and a Hardware/Software manual.

In Industry, Education, or New Product
Development, the K-8073 provides you with
State-of-the-Art technology for micropro-
cessor efficiency and ease. With a full line of
support products, the TransWave line takes
care of your every need at the most reason-
able prices.

To order your K-8073 or for further infor-
mation, write or call TRANSWAVE COR-
PORATION, Cedar Valley Building, Vanderbilt,
PA 15486, (412) 628-6370.

you have yourself one each powerful, versa-
tile microcomputer that YOU can program.

If you’re fed-up with board level compu-
ters that require expensive development sys-
tems plus the skills of an Assembly language
programmer, then you need the K-8073. With
an on-chip microinterpreter and the extra
control devices we designed into the board,
you can do your own programming in the
most simple English-like language available—
Tiny BASIC. Sophisticated application de-
signs can be implemented in hours instead of
days or weeks because you have eliminated
expensive and time.consuming hardware and
software costs.

IN ADDITION TO ALL THIS, the K-8073
offers advantages unheard of in other board
level computers. Among these are an on-

board EPROM Programmer, A Real Time =
Clock, Autostart, 1K Byte local RAM for MFER IAL BEARW/AN LAWY RS

variables, 8K Byte EPROM, ART/RC and - w |l EEARNFEIPWWARW E=
PPI W/24 line 1/0. Development Station $195.00 COMPUTER DIVISION OF UTSC




Listing 1: Sample output of the hurricane tracking program as it monitored hurricanes David and Fred over a period of several days.

DHIID-S IMITIAL

POSITION WAS LAT - 16.9 .

LOHG - &7.4

CATE  TIME LAT  LOW  DISTAMCE AMD DIRECTIOM OF TRAVEL
@3-31 12:8@  17.7 7E.@  1&81.3 MILES AT 18.2 DEG NORTH OF WEST
B 12:8@  13.2 76.5 42.8 MILES AT 46.5 DEG NORTH OF WEST
RE- Z2rE@ 12,2 TO.T 43.%2 MILES AT 72.5 DEG MORTH OF WEST
@3, ES:@E  28.8 vZ.7  15S.4 MILES AT  32.8 DEG NORTH OF WEST
3. 11:06 26.8 74.5  117.6 MILES AT .8 DEG DUE WEST
B3, 12:88  24.1 77.5  344.3 MILES AT S56.4 DEG NORTH OF WEST
@3, 22168 24.7  TE.4 7@.& MILES AT 36.4 DEG NORTH OF WEST
o @ReE  24.9 TE.G 12.8 MILES AT 47.8 DEG MORTH OF WEST
@ 12108 27.9 S8.2  24%.4 MILES AT 57.2 DEG NORTH OF WEST
@, 18188 3.2 91.1  T16.1 MILES AT &8&.7 DEG MORTH OF WEST
ACTUAL MOUEMEMT HAS BEEM  &3.3 DEG NORTH OF WEST
DRUID IS @23.6 MILES AT 43.8 DEG HORTH OF EAST FROM LAKE CHARLES.
FRED®S IMITIAL POSITION WAS LAT - 14.1 . LOHG — 54
GATE  TIME LAT  LOM  DISTAMCE AMD DIRECTIOM OF TRAUEL
B3oE1 ZZr@@ 1T.@ S@.6 48S.6 MILES AT 25.4 DEG NORTH OF WEST
BR-ET 1StEE 19.8 S3.1 0 Z1S.9 MILES AT  46.5 DEG NORTH OF WEST
BRCET 2Zio@ 12,3 &d.@ 7E.7 MILES AT 39.2 DEG SOUTH OF WEST
@384 1ZTER 12,1 &2.8  264.5 MILES AT 2.4 DEG SOUTH OF WEST
@383 12188 22,7 E3.7  1@864.1 MILES AT 18.5 DEG NORTH OF WEST
B3-18 18108 23.5  95.7 23.4 MILES AT 9@.0 DEG DUE MORTH
@218 Z2ieE 23.8 84,0 2@.4 MILES AT 26.4 DEG HORTH OF WEST
B3-11  @St@a 24,1 24,4 4%.1 MILES AT S3.9 DEG MORTH OF WEST
B3011 11303 24,6 351 S€.T MILES AT 3&.2 DEG MORTH OF WEST
3011 14:@3 25,48 85,5 7.5 MILES AT 47.9 DEG NORTH OF WEST
G211 12108 25.2 85,7 &.2 MILES AT 47.7 DEG MORTH OF WEST
B3.-11  ZRi@E 25,5 2508 28.5 MILES AT 7r.3 DEG NORTH OF WEST
G912 ©@S:@@ 7.3 7.4 13%.8 MILES AT 5&.0 DEG NORTH OF WEST
B3-12 BTIEE ZF.5 27.3 7.8 MILES AT 4&.4 DEG NORTH OF WEST
EI-1l 0 BRIOE FT.E SV.3 13.8 MILES AT 99.0@ DEG DUE NORTH
G312 1T:18@ 8.2 37.3 7.2 MILES AT 9@.@ DEG DUE NORTH
%-12 18108 29,1 &7.3 €2.& MILES AT &4.1 DEG MORTH OF WEST
ACTUAL MOLUEMEMT HAS BEEM  31.2 DEG HORTH OF WEST
FRED IS Z261.S MILES AT 18.@ DEG SOUTH OF EAST FROM LAKE CHARLES.

HURRICANE program, you must first initialize the
storm file using the CSTORM program. CSTORM has to
be run once for each new hurricane to be tracked. Then
run the HURRICANE tracking program. It will ask if
there are any new coordinates to add to the data file. If
there are, the program will ask you to enter the date in
the form (MM/DD), the time in the form (HH:MM), the
latitude, and the longitude. You may enter all or as many
new coordinates as you want to bring the file up to date.
When all new coordinates are entered, type in END, to
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Listings 2 and 3 are on pages 126-132.

end the update phase. The program will then generate the
latest tracking figures according to the data in the storm
file. Listing 1 shows an example of its output. Listing 2 is
the CSTORM program and listing 3 is the HURRICANE
tracking program. Change lines 560 and 570 to reflect the
longitude and latitude of your location and change line
600 to reflect the name of your city or location.

[ can't say that [ am anxiously awaiting the next hurri-
cane season, but it will be fun and interesting to once
again use this program to track the developing storms.®
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