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Performance and capabilities never before possible are now
available to you in the SWTPC S/09. Computer System.The
S/09 uses the Motorola MC6809 processor, the most
powerful 8-bit general purpose MPU available. It features
more addressing modes than other 8-bit MPU’s and an
optimized consistent instruction set enhanced by powerful
16-bit instructions. This, plus 24 indexing submodes,
promote the use of modern programming techniques like
position independent code, re-entrancy and recursion.

The 20-bit address bus makes possible direct addressing of
up to 768K of memory without any slow or clumsy pro-
cesses such as bank switching. RAM memory is designed
with independent control and array cards for economical
expansion of memory. The DMA and the processor boards
can access memory independently for different tasks.

Mu ltiuser capability is “'built-in’’. No additional hardware
is required to operate additional terminals. A dynamic
memory management system can allocate available RAM in
as small as 4K blocks to thevarious users or tasks.

The dual-bus motherboard design used in the S/09 makes
adding 1/0 ports to the system quick and economical. 1/0
address decoding for all 1/0 slots is supplied with the sys-
temn. All serial I/O cards may be quickly programmed to run
at standard baud rates from 110 to 38,400.

Both multiuser and multitasking/multiuser operating sys-
tems are available for the S/09. BASIC, PASCAL and an
Assembler are immediately available. Editor and Debug
programs are also available for use in system development.

S$/09 complete as shown with 128K bytes of RAM memory, one parallel and two serial 1/0 ports. . .$2,995.00

128K memory expansioncard . ... .............

.............................. $1,995.00

Circle 356 on inquiry card.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY

SAN ANTONIO, TEXAS 78216

(512) 344-0241
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The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

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

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

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

Add to that vectored interrupts.

Circle 80 on inquiry card.

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

version. RAM and ROM cards, too.

Card Cage

Cromemco

Specialists in computers and peripherals

32K BYTESAVER PROM card

EASY TO USE

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

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

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

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 e (415) 964-7400
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Low-cost hard disk coputers

are here

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

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

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

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

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

BROADEST SOFTWARE SUPPORT

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

BYTE November 1979

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

Extended BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

280 Macro Assembler

Word Processing System
Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

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

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

Cromemco

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

CALL NOW

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

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

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

Tomorrow’'s computers now

Circle 80 on inquiry card.
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About the Cover

The theme for this issue is
“Fun and Games"”, using the
personal computer to imple-
nient dynamiic interactive
forms of enjoyment not
otherwise possible. In the
cover by Robert Tinney. en-
titled "The Magic of Com-
puters”, we find the essence
of an ancient shell game
applied with a desk top com-
puter as the missing pea.

One of the quickest ways
to gain experience with a
processor is to actually pro-
gram and interface to it. The
Intel 8086 16-bit processor is
now available for evaluation
as the SDK-86 single board
computer. Steve Ciarcia
evaluates the SDK-86 board.

Page 14

The solution of games
such as Soma Cubes and
polyominoes presents the
computer programmer with
a nontrivial problem.
Although the method of
solution may seem quite
straightforward, the actual
implementation may use up
excessive amounts of
memory or time. This was
one problem facing Douglas
Macdonald and Yekta
Gursel when they started
Solving Soma Cube and
Polyomino Puzzles Using a
Microcomputer. Their final
program is capable of sol-
ving many problems of this

sort in reasonable lengths of
time on an 8 K byte
machine.

Page 26

Peter B Maggs takes
readers behind the scenes to
show how a programmer
can design a board-game
program using minimax
theory, a techngiue used to
maximize one’s chances of
winning a game. Read Pro-
gramming Strategies in the
Game of Reversi, a tutorial
article with broad
applicability in the field of
computer games.

Page 66

Implementing the data
structures needed to simulate
a chess game is a task that
the average programmer is
quite capable of performing.
However, developing an
effective method of defining
the respective priorities for
all the possible moves is a

cumbersome task whose
solution has eluded many
programmers. W D Maurer
illustrates the use of the
game-tree diagram in a
method called Alpha-Beta
Pruning, a technique that
offers a possible solution to
this problem.

Page 84

Owners of Commodore
PETs often wish to have
hard-copy printouts of data
appearing on their machine's
video displays. P K Govind
gives advice on how to ob-
tain hard copy in Interfacing
the PET to a Line Printer.

Page 98

Charlton H Allen

demonstrates a simple pro-

cedure for evaluating

mathematical expressions

that employ stack control.
Page 140

Have your recent
endeavors with your per-
sonal computer been all
work and no play? Tony
Estep discusses some of the
basic principles involved in
Writing Animated Computer
Games. The software was
written for the SOL-20, but
with minor modifications
will run on any VDM-based
8080 computer.

Page 152

Escape all your earthly
restrictions and go into orbit
with A Spacecraft Simu-
lator. Gary Sivak has put
together a BASIC program
to put your celestial flight
skills to the test.

Page 104

One type of popular
computer-game activity is
the simulation of sports
events. If you have ever
wondered if the best
baseball team of today could
beat the best team of some
long-past season, you may
now be able to get at least a
theoretical answer. Joseph ]
Roehrig developed a system
that uses real statistical data
to simulate the play of
baseball games, and he now
shares it with us in The
National Micropastime.

Page 113

Using stacks can help to
simplify otherwise very
complex programming pro-
blems. In Stack It Up,

Even if you own a
minimum computer system,
you can still do interesting
things with it. Charles A
Kapps gives Five Useful Pro-
grams for the SC/MP which
are suitable for minimum
systems. The routines can be
converted to other systems,
such as the COSMAC VIP
and KIM.

Page 172

Do you need a simple
device to show logic signals
compared to the system
clock? Frank DeCaro can
help you to Build a Simple
Digital Oscilloscope.

Page 222

Where most people are
particular about the com-
puter they buy, they don't
think twice about the most
frequently used component
of a system: the keyboard.
The Cherry PRO Keyboard
is Dan S Parker’s choice and
he tells us why.

Page 232
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I've seen Lanier, Vydec,
Xerox, Olivetti, and Wang.
I've chosen WORDSMITH
from MICRO DIVERSIONS.

75
UER

Congressman Charlie Rose
Chairman, Policy Group

on information and
Computers

COOROSIMIth”

TEXT EDITOR

Yes, I'd like to learn more about Wordsmith.™ Send me your information packet.

Name

Company Micro Diversions, Inc.

8455-D Tyco Road,
Viennag, Virginia 22180
City [ (703) 827-0888
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Altos Computer Systems
2378-B Walsh Avenue
Santa Clara, CA 95050

Apple Computer
10260 Bandiley Dr.
Cupertino. CA 95014

Commodore Business Machines, Inc.
3330 Scott Boulevard
Santa Clara. CA 95050

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

Imsai Mtg. Corporation
14860 Wicks Bivd.
San Leandro. CA 94577

Industrial Micro Systems
633 West Katella, Suite L
Orange. CA 92667

North Star Computer
2547 9th Street
Berkeley. CA 94710

Percom Data
318 Barnes
Garland. TX 75042

Polymorphic Systems
460 Ward Dr.
Santa Barbara. CA 93111

Problem Solver Systems
20834 Lassen Street
Chatsworth, CA 91311

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

SD Sales
3401 W. Kingsley
Garland. TX 75040

Smoke Signal Broadcasting
6304 vucca
Hollywood. CA 90028

Technico Inc.
9130 Red Branch Road
Columbia. MD 21045

Texas Electronic Instruments
5636 Etheridge
Houston. TX 77087

Thinker Toys
1201 10th Street
Berkeley. CA 94710

Vista Computer Company

2807 Oregon Court
Torrance. CA 90503

£ Shugart
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Is Pseudoscience Done by
Computer Pseudo-Computer-
Science?

by Carl Helmers

One of my main tasks each month is reading all the manuscripts which are
sent to BYTE by authors, who are often our readers. The number of well-
prepared manuscripts which come our way is fantastic, and for obvious
reasons of space we can only accept so many in a given interval of time. Thus,
when an unsolicited article is received, we look for a certain uniqueness of idea
and appropriateness for our readers. The article content of BYTE magazine is
approximately 90% the result of unsolicited articles. Of course, exceptions
occur, for example, the 6809 series by Joel Boney and Terry Ritter (which
required a bit of encouragement in advance of its writing), or several of the
articles on LISP in our August 1979 issue, which were solicited explicitly by
guest editor John Allen.

Thus, a magazine like BYTE has proven to be a self-generating forum, as the
readers interact with authors and, as they write about their own particular
experiences or pet concepts, even become authors.

This month our featured theme for the issue is loosely entitled “Fun and
Games, " ie, how computers can be used in various forms to implement mental
recreations. We describe how to use computers to simulate mythical worlds
and situations and to examine logically defined games and their states. All
these topics and more fit under this general category of fun and games.

Readers who examine our table of contents, however, will find that not one
of our recent articles has been devoted to the subject of “biorhythms,” this in
spite of the immense popularity of biorhythm programs at every convention
or computer demonstration and a virtual flood of prospective article submis-
sions on this topic. Far be it from me to belittle the concept of having harmless
fun with computers by creating fantasy trips and games. Just because one can
program a computation does not make that computation a valid representa-
tion or model of the real world — witness the fun and humor we get out of
fantasy games. Humor is in large measure due to a gentle (or not so gentle)
bending of reality in a specific and limited context.

But some biorhythm writers start out by pontificating the veritable truth of
a hypothesis and its implications, and fail to make the point that it is all a
fantasy simulation. Most people writing about the biorhythm algorithm
assume that it corresponds to a proven, well-documented and scientifically
valid field of endeavor.

[ am reminded of the epistemology of a former associate of mine, who shall
remain anonymous. His epistemology essentially boiled down to “if it is
printed on paper it must be true . . . .” Much has been printed about the alleg-
ed validity of the biorhythm mythology; there is an entire branch of the
special-purpose computer industry devoted to cranking out biorhythm
calculators. And biorhythm programs do indeed appear in much of the sales
promotional literature of personal computing. But that does not make the
results a science any more than the prevalence of adventure-style games in
tomorrow’s computers makes any statement about the real world, other than
mankind’s characteristic love of fantasy. A corollary of the “if it's printed”
epistemology is the statement “if it is represented in a programmed calculation,
it must be true . . . ."”
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"'l own a fast-growing business and before | “I'm glad | went with Shugart drives. Look,
bought my computer system | put in a lot of late when you lay out your own money for a system,
hours keeping up with my accounting and you want dependable performance and good
inventory control. Now the computer does my value. Do what | did. Ask for the system with the
number crunching quickly, so | have time after minifloppy.””

hours to have some fun with the system. My son
and | started out playing Star Trek on the system,

and now we're learning to play chess. l f it isn’t Shllgﬁﬂ 9

“"When | was shopping around for my system, o4 ® o - & 1
the guysin the computer stores demonstrated all t t mmlt
the unigue features of the minifloppy. |'ve got to l lsn Opp)"
admit that at first | didn’t really understand all the
technical details. But now that | use the system

every day, | really appreciate the minifloppy’s fast L ShugGrT Associates
random access and data transfer. | like the
reliability, too. 435 Oakmead Parkway. Sunnyvale. California 94086

See opposite page for list of manufacturers featuring Shugart’s minifloppy in their systems.
TM minitloppy Is a registered trademark of Shugart Associates
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As commonly stated, the biorhythm hypothesis has
two major assertions. The first is that there exists a fixed
point in time, namely the date of birth, when each indi-
vidual's biological clock starts ticking. The second is that
there are three well-defined periods which start in phase
at that reference point and have an integer relationship to
one another. The particular integers are unimportant.
Then, by doing a Fourier summation with unit amp-
litudes on the three periodic waveforms, we come up
with the time domain evaluation of one's state for any
given date after birth. Much graphic display program-
ming can be done to make the results of this meaningless
calculation look beautiful on a color terminal.

The holes in this hypothesis are obvious. First, why are
integer ratios used? After all, nature seems to abhor
integers in physical constants, especially so in com-
plicated systematic entities such as biological organisms.
At the level of physical constants and ratios of physical
constants, there is only one experimental near-integer of
any prominence: the reciprocal fine structure constant
(137.0360) — and even its “integerness” has become less
significant of late as the limits of physical precision of
measurement have improved.

Then, in a fallacy shared with astrology, biorhythm
calculations assume that the date of birth somehow deter-
mines the whole of one's life. In view of even recent
knowledge of biological organisms, why not use the date
of conception? Replies the “biorhythmaticianologist,”
“Oh, but we dont know that precisely! So let's use
something we know instead!” Thus, if there were any
validity to a lifelong cycle, the hypothesis would start off
by picking a random phase point which is the date of

birth relative to the whole lifetime of the organism. But
living systems do not fit ad hoc assumptions. It is true
that we observe periodicities in life, even in our own per-
sonal lives. But, in order to study such rhythms, the spirit
of the natural science investigator must be invoked,
obviously aided by the tools of calculation which are
now so widely available.

A detailed scientific dissection of biorhythms can be
found in Willlam Bainbridge's article “Biorhythms:
Evaluating a Pseudoscience,” in The Skeptical Enqguirer,
published by the Committee for the Scientific Investiga-
tion of Claims of the Paranormal. Editor Kendrick
Frazier and the editorial board (which includes such
luminaries as Martin Gardner and Philip J Klass) are
fighting a valiant fight against the doctrines of pseudo-
science in today’s world. The magazine is published four
times a year. Subscriptions are $10 a year and are
available from the Executive Editor, The Skeptical
Enquirer, POB 5 Amherst Br, Buffalo NY 14226.

Thus, the dearth of biorhythm calculation articles in
BYTE will continue. But, on quite a different plane, there
is ample room for appropriate articles on personal infor-
mation analysis — possibly with some attention to the
idea of biological rhythms, which forms the basis for the
genuine science of chronobiology. Here we make the
hypothesis that there are obvious rhythms of some vari-
ables of daily life which go up and down.

To explore this hypothesis, we begin to take data on
our daily personal lives using an appropriate measure-
ment. This could be a single bit of information such as
“today was a good day” or "today, on the balance, was
not so good.” Or it could be a series of integer evalua-

Integral Data Systems

Paper Tiger Printer.................. $895.00
Cromemco TU-ART Digital
Interface Board ..................... $265.00

California Computer Systems
12-Slot Mainframe.................. $359.00

Computer Lab offers the following specials to
help us celebratethe opening of ournewstore:

In our new store we are able to carry a wider selection of products
and have it in stock when you want it,

We carry the following product lines:

Cromemco, California Computer Systems, Integral Data Systems, Commodore,
Seattle Computer Products, Godbout Electronics, Thinker Toys, Mountain Hardware,
Smoke Signal Broadcasting, Anadex, Soroc, Maxell, Scotch, Intersystems,
Electronic Control Technology, and others.

Computer Lab of New Jersey
538 Route 10
Ledgewood, New Jersey 07852
Phone (201) 584-0556

Hours: Mon, Wed, Fri-10to 6 ® Tues, Thurs-10to9 e Sat-10to 5

Commodore Pet with
BKRAM. .o $715.00

Anadex Printer Model
DP-8000. ... o $895.00

Intersystems DPS-1
Mainframe.................oooon.. $1050.00
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our VBJ ISt

interface for v -

It produces a standar d 80x2¢
display of upper.!a_q'q J
characters or as much as 80x¢
for a full page of text. The matri
for graphic display goes up |
160x204. And with optional
EPROM, as many as 256 user
programmed characters or
symbols can be produced.

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

It generates both U.S. and
European TV rates and meets
the new 1EEE S-100 standard:
Other features include key-
board input, black on white or
white on black, one level of grey,
underline, strike thru, blinking
char., blank-out char., and
programmable cursor. Software
includes a CP/M compatible.
driver and a powerful terminal
simulator.

VB3 is available in several
configurations. Retail prices
start at $375 kit, $440 assembled.

AMs. M nory - and DIP switch addressing.
abe'dlsabled Separate Retail price —$159 kit,
: -run/st0p andsingle stepswitches = $219 assembled.

lines (allowing use of more than

8080 CPU

wit the
‘that the on-board
‘n-increased from

SO 'features an optional
7108 EPROM, power-on/
reset \ ector jump, MWRITE,
parallel input port with status

allow system evaluation without
the benefit of a front panel.
CB2 also features an
MWRITE signal, firmware
vector jump, and an output port
to control 8 extended address

L7,

2116 Walsh Avenue
Santa Clara; CA 95050 (408) 2462707

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

65K of memory). Jumper
options generate the new IEEE
S-100 signals to insure future
S-100 compatibility.

Retail price—$210 kit,
$275, assembled.

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



= Whynot
~ kill two birds
with one stone?

If you have an Apple* and you want to interface it with
parallel and serial devices, we have a board for
you that will do both. It's the AIO™

Serial Interface. ,

The RS-232standard assures maximum compat-
ibility with a variety of serial devices. For ex-
ample,with the AIO you can connect your Apple*
to a video terminal to get 80 characters per line
instead of 40, a modem to use time-sharing
services, or a printer for hard copy. The

serial interface is software programmable,
features three handshaking lines, and
includes a rotary switch to select from

7 standard baudrates. On-board firm-
ware provides a powerful driver
routine so you won't need to write any
software to utilize the interface.

Parallel Interface.

This interface can be used to connect your
Apple* to a variety of parallel printers. The
programmable 1/0 ports have enough lines
to handle two printers simultaneously with
handshaking control. The users manual
includes a software listing for controlling
parallel printers or, if you prefer, a par-
allel driver routine is available in firm-
ware as an option. And printing is
only one application for this general
purpose parallel interface.

Two boards in one.

The AIO is the only board on the market that can interface the Apple
to both serial and parallel devices. It can even do both at the same
time. That's the kind of innovative design and solid value that’s been
going into SSM products since the beginning of personal computing.
The price, including PROMs and cables, is $135 in kit form, or $175
assembled and tested. See the AIO at your local computer
store or contact us for more information.

T

L7774
/M, -II
2116 Walsh Avenue

Santa Clara, California 95050
(408) 246-2707

*Appleis a
TM of Apple

Ine

AIO
Serial & Parallel
Apple Interface

Computers,

To explore this hypothesis, we begin to take
data on our daily personal lives using an appro-
priate measurement. This could be a single bit
of information such as “today was a good day”
or “today, on the balance, was not so good.”
Or it could be a series of integer evaluations of
the form “on a scale of 1 to 10, today rated 8.”
The important idea here is to begin taking mea-
surements. When a real sequence of data has

| been built up over several hundred days, we

can begin to check the hypothesis for validity
by using a Fourier analysis of the data to isolate
periodic effects. Due to the sampling time of
once per day, no periods could possibly be pre-
sent shorter than two days, and the longest
periodicity component would be half the
number of days in the sample. But the result
would be a calculated spectrum for this “how |
feel” variable. Then, one could check this con-
tinuing curve for function for predictability.
Besides the Fourier decomposition approach,
other methods of analysis are of course pos-
sible. Any of the commonly used methods for
stock market “prediction” could certainly be
applied.

But the result of this “biological rhythm”
exercise would be very specific and only appli-
cable to the individual who makes the measure-
ments. There would be no reason to assume
that any period found in this data would be the
same length as the period for any other person.
I do not know what the results would be, but
the method of checking the hypothesis is pre-
sent, and the means of doing such an experi-
ment are within the grasp of every reader who
owns a personal computer and who can find
access to a Fourier analysis program — such as
the Fast Fourier Transform. (See BYTE
December 1978 and February 1979 for articles
on the Fast Fourier Transform technique.)

So, to answer the question raised by this
editorial, [ would conclude with several points.
First, pseudoscience is pseudoscience. Second,
pseudoscience done by computer is still pseudo-
science, for the tools of implementation hardly
affect the imprecision of thought used in
ignoring reality.

Finally, what makes the pseudoscience a
pseudoscience is its element of pious fraud, an
attempt to ignore contrary data and purport
that its premises describe and predict reality.
When we remove any intention of purporting
that the given hypothesis is anything other than
a fantasy, then the pseudoscience classification
goes away and we can enjoy it as a game or fan-
tasy.

Thus, pseudoscience done by computer is
most definitely not pseudo-computer-science,
for even a biorhythm program can be correctly
implemented from its premises! And, with the
caveat of not purporting a false scientific vali-
dity to our fantasies, we can have lots of fun
correctly implementing quasi-computer science
fantasies and games which make absurd
premises. l

Circle 335 on inquiry card.



Is your “Pencil” getting dull?
Then you need

The Pencil Sharpener

from MicroDaSys
“Personalizing Form Letter Package” for your Electric Pencil 1™ under CP/M”

The Pencil Sharpener:
® Create your letter or announcement using the EP I ® Uses your version of the Electric Pencil |
"Key' insertion items throughout the text ® |oads in the designated letter
Set up the insertion data file using EP I, BASIC, or ® [nserts all designated data for the appropriate
other software "keys"
Or use existing files (Accounts Payable, Mailing list, ® Prints the letter using the EP 11 " Print Sub-System”
etc.)
Identify the particular letter and insertion data file ® Personalizes and prints letter after letter, replacing
and RUN THE PENCIL SHARPENER key words

SAVE TIME - FOLLOW UP OLD BUSINESS - CONTACT NEW BUSINESS

4

The PENCIL SHARPENER runs on all versions of Electric Pencil Il under CP/M.
Soon vailable TRS-80 version and “'star brightener” for Word Star.

Generous Dealer Discounts!

GET THE POINT? ... GET THE PENCIL SHARPENER!

CP/M is a trademark of Digital Research. The Electric Pencil Il is a trademark of Michael Shrayer Inc.

(213) 935-4555 TWX 910 321 2378
Please send me copies of the PENCIL SHARPENER at $195 each.
Payment terms:
[ ] Check/ M.O. Enclosed [ ] COD. ] Charge Card
Card No. Exp.
Name Specify disk:

*
Company [ ] 8 [ ] North Star m ( m
Address [ ] Micropolis a

City/State ] Check here if SOL

Zip__ Telephone ( XS
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Mind Over Matter
Expansion

[ found your article “Mind Over Mat-
ter” (June 1979 BYTE, page 149) very
interesting. When all the components
arrive, I hope to have an operational
muscle monitor. A friend of mine has a
great deal of enthusiasm for brain wave
monitors, and, although I do not quite
see the magic he sees in them, the idea is
intriguing.

My difficulty with building the brain
wave monitor is that my knowledge of
electronics has never gotten past the
reading the Heathkit-instructions-stage.
You mentioned changing the 100 K ohm

resistor on IC2 to 1 M ohm for brain
wave amplification, which is OK; how-
ever, then you said that bandpass filters
must be added, and you have lost me.

I know it would be a time-consuming
project, but | thought that I would try
and trouble you for a circuit and parts
list at the Heathkit-level for brain wave
monitor expansion. | assume that, along
with input to an oscilloscope (Heathkit,
naturally), the analog output could be
used as input to my Cromemco D+7A
1/0 board?

Frank Gizinski
2060 St Clair St
Racine W1 53402

Author Ciarcia Replies:

! hope you will have an operational muuscle
monitor by the time you read this. | regret,
however, that | cannot comply with your re-
quest. Heathikit and the Muppets both have
something in connnon: because the original is
done so well and anything equivalent could
only be accomplished with a similar effort.
there are no copies. Except through the effort
of a complete article on the subject. | hesitate
to do only half the job by sketching out a

Word Processor + Business System
MicroDaSys Makes It Easy.

FEATURES

S-100 Bus

Full-Sized Disk Drive (Standard)
Up To Four Disk Drives

Z-80" " Micro-Processor
CP/M#** Disk Operating System
Printer Interface

Full Word Processing Capability
Designed for Business Use

AVAILABLE SOFTWARE

Accounts Receivable/Payable
Payroll

General Ledger

Inventory

Mailing List

Text Processor

Plus 500 More!
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AVAILABLE LANGUAGES

e BASIC Compiler (Included)
* FORTRAN

e Pascal

e COBOL

e And Many More!

CALL OR WRITE NOW!

MicroDaSys

POST OFFICE BOX 36051
LOS ANGELES, CA 90036

(213) 935-4555
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few filter circuits which ultimately demand
a great deal of technical ability.

In addition to yours, many letters have re-
quested expansion information. I actuality,
the required circuitry would constitute a low-
frequency spectrum analyzer. | will look into
the design. and use it either as an article
specifically on expansion of the “Mind over
Matter” introduction, or as an additional
supplement with one of my regular monthly
offerings. | am aware of the obuvious interest
in expansion, and | do try to present circuits
that can be readily constructed.

Finally, the biofeedback interface can be
readily used with the Cromemco A/D board.
if the analog output from the monitor is
scaled down to 0 to 2.56 V. This can be done
with a 500 K olun potentiometer serving
essentially as a vohine control. Analysis of
the acquired data is another subject entirely.

Perhaps your strength is really software,
and you will achieve success better by this
method. The ultimate goal is to analyze the
low-frequency spectrion. This can be done
cither through hardware or software.

A Rejoycing LISPer

Had James Joyce been a computer scien-
tist, he would have created LISP.

Martin D Sandman
10720 Cariuto Ct
San Diego CA 92124

Move Segmenting

1 was gratified to see some evidence
("A Digital Alphanumeric Display,”
April 1979 BYTE, page 218) that some-
one is beginning to realize that
7 segments can portray alphanumerics,
but noted that Daniel Chester's
7-segment set is confusing in these
respects:

A "G" could be a 9,”

a “Q" could be a “9,”

an “S” could be a ”5,”
and a "Z" could be a “2.”

The following is a set which 1 devised
two years ago:

AbcdEFLHCJFLNABPE-GEL
PUl(Zor Y Yaena O 0123456765

You will note that none of these
characters are ambiguous. Furthermore,
they do not conflict with Mr Chester’s
set of special characters.

Alex Funk
110 E Lynch St
Durham NC 27701 =



"Our inventory is our existence.

Think we'd trust it to anything less
than Scotch Brand Diskettes?”

Don Stone, President,
Mass. Auto Supply Company,
Inc., Boston, Mass.

Scotch Diskettes are the
diskettes you can depend upon
with the information your
business depends upon.

Each one is tested and
certified error-free before it
leaves our factory. Because we
know nothing less than
perfection is acceptable for
your vital business data.

Scotch Diskettes are
available in regular or mini
sizes, compatible with almost
any system.

To find out where you
can purchase Scotch Diskettes,
call toll tree: 800-328-1300.

(In Minnesota, call collect: 612-
736-9625.) Ask for the Data
Recording Products Division. In
Canada, write 3M Canada Inc.,

London, Ontario, N6A 4T1.

AWl
L

(ew Fn-g

=
¥
EN'J\‘

kel

If it’s worth remembering,
it's worth Scotch
Data Recording Products.
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The Intel 8086

There has been a lot of talk about
16-bit microprocessors lately. You
are probably interested in how they
work and how they differ from pre-
sent 8-bit microprocessors. This may
seem more important to someone
designing systems for a living rather
than to the casual computer ex-
perimenter; but ultimately personal
computing will be affected.

The majority of systems currently
available use 8-bit processors
primarily because few cost-effective
16-bit processors were available when
these systems were designed. As new

Steve Ciarcia
POB 582
Glastonbury CT 06033

personal computers are conceived,
the designers will have more 16-bit
microprocessors to choose from, and
in my opinion, the latter will win out.

Software development is much
more expensive than hardware
development. It is much cheaper to
write one line of code executing a
hardware multiply instruction than to
write an algorithm to do the same
function on a processor devoid of this
direct capability. Reduced cost of
development should be reflected in
lower retail cost. There are always ex-
ceptions to the rule, but once amor-

Photo 1: SDK-86 system as delivered from factory.
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tized and in volume production, the
16-bit microprocessor should prove
to be the logical choice for medium to
high-level applications.

The Intel 8086

It isn’t necessary to wait any longer
if you have a burning desire to learn
about 16-bit microprocessors. The
latest one available and in volume
production is the Intel 8086. The 8086
is a 16-bit microprocessor which is
upward-compatible from the 8-bit
8080/8085 series processors. The
8086 contains a set of powerful, new
16-bit instructions. This enables a
system designer familiar with 8080
devices to start coding immediately
and gradually gain expertise in using
the additional 16-bit instructions. It is
important to realize that when I refer
to compatible instructions I mean
functional compatibility. A program
written for an 8080 would have dif-
ferent object code than an 8086. This
is only a slight inconvenience con-
sidering that this former 8080 pro-
gram should run about ten times
faster on an 8086. The evolutionary
step between the 8086 and 8080 is far
greater than that between the 8080
and 8008.

The apparent goal of Intel de-
signers was to extend existing 8080
features symmetrically and add a
wide range of new processing cap-
abilities. The added features include
16-bit multiply and divide, inter-
ruptible byte-string operations, 1 M
byte direct addressing, and enhanced

Circle 23 on inguiry card. egm



MORE COLOR. MORE SOUND.
MORE GRAPHICS CAPABILITIES.

////// /, /

o - . \ ,,////,/,, ///////

[21--1- -] [ -]
2rrnans;
&) @) & & @@Q
-@@@@@% X -

Compare the built-in features of 'bUIIPl |
leading microcomputers with the Atari  digital recore
personal computers.And go ahead, unique Talk
compare apples and oranges. Their casseftes. y ac :
most expensive against our least ~ Here's the clincher: Soll ! d dot-mc |mp0ct
expensive: the ATARI*400" software. For home managem 1S - nd, the Atari P dgrcm Recorder

Start with graphics capabilities. The ness and entertainme ent. O ju shpiL S included with the-800 system.
ATAR! 400 offers 128 color variations. in an Atari 10K BASIC or Assemblel Suggested retail price for the
16 colors in 8 luminance levels. Plus language cartridge and the?f ¥ 800 (mcludlng recorder) is
29 keystroke graphics symbols and 8 of the computer is in your hunds ' ] 3999 99,
graphics modes. All controlied froma Memory? 8K expandable fo 16K. Make your own comparison wher-
full 57 key ASCII keyboard. With upper And that's just for the ATARI 400 at a ~ ever personal computers are sold.
and lower case.And the systemis FCC  suggested retail of only $549.99. Or, send for a free chart that
approved with a built-in RF modulator. - The ATARI*80Q"gives you all compares the built-in features

That's just for openers. that and much more. | of the ATARI 400 and 800
Now, compare sound capabilities. User-installable memory to ATAR' to other leading personal
Four separate sound channels and a 48K. A full-stroke keyboard. computers.

PERSONAL COMPUTER SYSTEMS

£ Atarl 1979 1265 Borregas Ave. Dept. C, Sunnyvale, California 94086. Call toll-free 800-538-8547
QA:M.,,,,G, CompRlAisETCaEF (in Calif. 800-672-1404) for the name of your nearest Atari retailer




bit manipulation. Arithmetic opera-
tions are accomplished in American
Standard Code for Information Inter-
change (ASCII) or binary-coded
decimal with a one-instruction hard-
ware conversion.

la

EXECUTION UNIT

— T
REGISTER FILE

DATA,
POINTER, AND
INDEX REGS

(B WORDS)

16-81T ALY

FLAGS

In addition to the capability of
handling data in bits, bytes, words,
or blocks, the 8086 incorporates
many features formerly found only in
minicomputer architecture. It also
supports such operations as reentrant

BUS INTERFACE UNIT

T/
RELOCATION
REGISTER FILE

SEGMENT
REGISTERS
AND
INSTRUCTION
POINTER

(5 WORDS)

= BHE/S7

4
Ay A9/ 5S¢

W Alg/S3
N
BuUS
INTERFACE AD)5 - ADg
UNIT
%
o — —
INTA,RD,
WR
LW
3
™

DT /R, DEN,
ALE
e

6-8YTE
INSTRUCTION
QUEVE

TEST — = = LoCk
INT ————————— 2
NM| e I
_ ﬁl CONTROL AND TIMING ,
RQ/GTO'I 3
[
HOLD ———————s §2.51.50
HLOA *+—« —

CLK

RESET READY MN/MX GNO

Vee

code, position-independent code, and
dynamically relocatable programs.

The 8086 is fabricated with a newly
developed, high-speed metal-oxide
semiconductor (H-MOS) process
which is considerably faster than
standard MOS. Running up to 8
MHz, the 29,000-transistor 8086 is
the fastest single-chip central pro-
cessor currently available. Unlike the
8080/8085 processor’s registers, the
8086's registers can process 16-bit as
well as 8-bit data.

Figure 1a shows an internal block
diagram of the 8086. The 16-bit arith-
metic/logic instructions are handled
within the general register files. This
section contains four 16-bit general
data registers, two 16-bit base pointer
registers, and two 16-bit index
registers. Figure 1b illustrates an 8086
register model for comparison to the
8080.

The four data registers, addressable
also in 8-bit partitions, are primarily
from the original 8080. There are
twice as many general-purpose
registers as there are on 8-bit pro-
Cessors.

The relocation register file is the
other unique 8086 enhancement. This
group is referred to as the segment
register file, and extends direct ad-
dressing capability to a full megabyte
of memory. This file has four address
pointers which contain program
relocation values for up to four 64 K
byte program segments. In addition,
a fifth pointer serves as an [/O (in-

40 LEAD

—\
GND ) 40 jVCC
a0la (]2 39 [] A01S
AD13 ] 3 38 [ Ale/s3
aAD12([1 4 37 :] Al7/S4
Aa011 05 36 [1 a18/55
aplo s 35 (1 A19/56
a09 [ 7 34 (1BRE/ST
ape s 33 I MN/MX
ao7 9 32RO
a06 ] 10 31 [JRQ/GTO (HOLD)
a0s 1 30 [0 RQ/GTI (HLDA)
aD4 ]2 290 C0Ck  (WR)
Ap3 13 28152 {M/10)
Aa02 (]14 27 A 51 (0T/R)
AD1 415 26 [150 (DEN)
aADO ] 16 25 [0 Qso (ALE)
M 17 24 0 as) (INTA)
INTR ] 18 23 [0 TeEST
cLk 19 22 [J READY
6nO O 20 21 [ RESET

Figure 1: An internal block diagram and pinout specifications of the Intel 8086 (figure 1a). Figure 1b shows the 8086 register model il-
lustrating the differences between the 8086 and the 8080. Figure courtesy Intel Corp.
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S
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(A)
(HL)
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(DE)
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STACK POINTER
BASE POINTER
SOURCE INDEX
DESTINATION INDEX
INSTRUCTION POINTER
STATUS FLAGS

CODE SEGMENT
DATA SEGMENT
STACK SEGMENT

EXTRA SEGMENT

BUS INTERFACE
UNIT

put/output) control providing
address space for a full 65,536 1/0
ports.

Logically the 8086 operates more
like larger computers than like a
classical microprocessor. This is ac-
complished through independently
controlled bus interface and execu-
tion units (figure 2). The major con-
tribution is to speed processing by
overlapping instruction fetch and exe-
cution. Up to six bytes of instruction
are placed in a queue before execu-
tion. As each instruction is processed,
the following instructions move up
one position and a new instruction is
fetched and placed in the queue. This
simultaneous fetch and execute cap-
ability induces more efficient use of
the memory bus. It is possible for two
single-byte 8086 instructions to be
executed within the time for one
memory cycle. The result is improved
performance, given the same bus
bandwidth and memory speed as
other systems.

5 |
INSTRUCTION 5
STREAM 4
BYTE 3
QUEUE > |
T |
P ————— -’ . Semmm  -— _1
CONTROL
SYSTEM

ARITHMETIC
LOGIC UNIT

OPERANDS

FLAGS

Figure 2: Functional block diagram of internal data paths of the 8086. Figure courtesy Intel Corp.
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Table 1: Summary of specifications for the SDK-86 board.

Central Processor
Processor: BO86
Clock Frequency: 2.5 MHz or 5 MHz (jumper selectable)
Instruction Cycle Time: 800 ns (5 MHz)
Memory Type
Read-Only Memory: B K bytes
Programmable Memory: 2 K bytes (expandable to 4 K bytes)
(2 bytes equal one 16-bit word)
Memory Addressing

Read-Only Memory: FEQOO thru FFFFF
Programmable Memory: O thru 7FF (O-FFF with 4 K bytes)

Input/Qutput (1/0)
Parallel: 48 lines (two B255As)
Serial: RS232 or current loop (B251A)
Data Transter: Rate selectable from 110 to 4800 bps
Display: On-board, 8-digit, light-emitting diode (LED) readout
Interface Signals
Processor Bus: All signals transistor-transistor logic (TTL)
compalible
Parallel ItO: All signals TTL compatible
Serial I1O: 20 mA current loop or RS232
Interrupts
External: Maskable and nonmaskable; Interrupt vector 2 reserved for nonmaskable
interrupt (NMI)
Internal: Interrupt vectors 1 (single-step) and 3 (breakpoint) reserved by monitor
Direct Memory Access
Hold Request: Jumper selectable, TTL compatible input
Software
System Monitors: Preprogrammed 2316 or 2716 read-only memories
Addresses. FEOQO thru FFFFF
Monitor I/O: Keypad and Serial (teletypewriter or video display)

Power Reguirements

Veee +5V(+£5%),35A
Verre =12V (£ 10%), 0.3 A (required if teletypewriter (TTY) or video display terminal
connected 1o serial interface port)

Insert the 430 ol | wall resistor a1 B2, _,,.-r"’ W hie corroeuly huseried, the
souane pad.
Insert (he 330 ohm {orange-ormnge-browny, e
I-watl resistor at R3. Salder the three diod
! 4 leads,
Solder the 1wo resistors in place aed clip their
leads: 0 Insert o 560k ol (20
: K.
Insert @ INY14 or TI91S diode o the following thyee
Ipeations; losert & JID ohm (b
i al k7
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The Intel SDK-86

Perhaps this brief introduction has
sparked your curiosity and you wish
to know more about the 8086. Of
course, the best method of learning is
to use one. Since at this writing the
8086 is still so new that it is not
incorporated into any general-use
personal computer, we are left to our
own resources and construction
abilities. Fortunately Intel realizes
that the success of any new product
depends on evaluation by as many
potential users as possible. For this
reason the System Design Kit (SDK)
series of products were conceived.

The SDK-86, shown prior to
assembly in photo 1, is a single-
board, 8086-based computer. Intel’s
pricing policies make the purchase of
the SDK-86 kit far more attractive
than a single 8086 chip. It results, in
the name of advertising, in one of the
better computer offerings on the
market. At $780 the SDK-86 fits
within most budgets. It is a complete
computer including processor, pro-
grammable memory, read-only
memory, 1/O (input/output), and
display. Table 1 is a more explicit
listing of specifications and figure 3 is
a detailed block diagram.

The SDK-86 is very easy to assem-
ble. As shown in photo 2, it comes
packaged so that all components are
easily recognizable, even for a
novice. Documentation includes an
Assembly Manual, User’s Manual,
User's Guide, and Monitor listings
(see photo 3). The assembly pro-
cedures are written at such a level
that even a person having limited
technical knowledge may assemble
the kit. The assembly manual pro-
gresses from basic solder techniques
and component identification to step-
by-step assembly and checkout. The
only microcomputer assembly
literature I have read which was as
easily 'understandable as this comes
from the Heathkit people.

All major components are
socketed, but to be on the safe side it
is a wise idea to purchase additional
integrated-circuit sockets. This will
allow all integrated circuits to be
removed in case troubleshooting is
necessary. The fully constructed com-

Photo 2: Typical page from the construc-
tion manual. Each instruction step is
clearly explained and each component is
accurately identified.



North Star Announces —
Double Density x 2 Sides = Quad Capacity!

The North Star Horlzon now delivers quad capaclty by using two-slided
recording on our new minl drives! That's 360.000 bytes per diskette! A four
drlve North Star system accesses over 1.4 megabytes of Information on-line!
Think of the application flexiblilty that so much information storage can
glve you!

North Star has quadrupled the disk capaclty of the Horizon computer but
prices have increased a modest 15 percent. On a dollar per byte basls,
that's a bargain that Is hard to beat!

The proven North Star disk controller was originally designed to
accommodate the two-sided drives. North Star DOS and BASIC are
upgraded to handle the new capacity, vet still run existing programs with
ittle or no change. Of course, single sided diskettes are compatible with the
new disk system,

North Star Horizon Computer
Prices (includes 32K RAM, one
parallel and two serial 1/0
ports), assembled, burned-in
and tested:

Horizon-1-32K-Q §2565
Horizon-2-32K-Q §3215
Horizon-1-32K-D §2315
Horizon-2-32K-D §2765

Get both sides now! Quad capaclty
Is available from your North Star
dedler.

Northsia?

North Star Computers

1440 Fourth Street

Berkeley. CA 94710

415-527-6950 TWX/Telex 910-366-7001




puter is shown in photo 4. Checkout,
after determining that there are no
obvious errors, is simply a matter of

applying power and pressing the
system reset button.
When the SDK-86 is reset, the 8086

SOR-28
WMCEIESYITEN DESIGN KIT

ASSEMBLY MaNUAL

MCS-86°
USER'S
MANUAL

July 1978

Photo 3: The SDK-86 board comes complete with well-written documentation mariuals

for assembly and use.

A an

Photo 4: Assembled SDK-86 board. Note the prototyping area on the left-hand side.
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executes the instruction at hexa-
decimal location FFFFO. The instruc-
tion at this location is an intersegment
direct jump to the beginning of the
monitor program that resides in read-
only memory, hexadecimal locations
FFOOO to FFFFF. The monitor is com-
prised of two programs resident in
programmable read-only memory;
one for use with the on-board
keypad, and the other a serial
monitor that supports a video display
or teletypewriter connected to the
Electronics Industries Association
(EIA) serial interface connector. This
latter communication mode is
preferable if the SDK-86 is to be used
efficiently for software development.
Even though the system is con-
structed to vector to the keyboard
monitor on power up, simply inter-
changing the two sets of program-
mable read-only memory will allow
the unit to start up immediately in the
serial mode.

The SDK-86 Maonitor

Both monitors share similar com-
mand capability. The keybo