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PREFACE

This is the fifth time this writer has produced a oreface to Conference
Proceedings of Computer Faires. In that period of time, we have seen considerable
change and maturing take place in the microcomputing industry and user community.
And, as is reasonable to exvect, that change is reflected in these latest conference
papers. For instance:

The first several Proceedings contained a number of papers addressing how things
might be or could be done. In this volume, many more papers address how things have

been done. This is particularly true in such areas as educational computing,
computer-~assisted prosthesis for the physically impaired, and significant systems
software.

In this volume, we see more emphasis on detailed, "hard" facts regarding specific
applications environments, and less prognosis of possible futures, or reports on

soon-to-be systems. We also see more emphasis on complete systems, and considerably
less emphasis on hardware components or small subsystems.

This is as it should be, for the power and widespread use of low-cost computing
facilities rests in their utility as complete systems, appropriate for anplication
to real-world problem environs; not simply in their being brought into existence,
bits and pieces at a time.

(In no way is this meant to depreciate the value of the significant and exciting
hardware and subsystems work that has been done by the many innovative entrepreneurs
and inventors in this field. It is simply meant to observe that the emphasis has now

shifted to the development of mature and comprehensive systems, appropriate for
application to significant real-world problems.)

Finally, it is worthy of note that each successive volume of these Proceedings
has placed less and less emphasis on the hobbyist aspect of computing. The hobbyists
have not gone away. Rather, they have simply become more and more diluted by the

increasing numbers of applications-oriented manufacturers and users. And, more than
a few of those who began as hobbyists have been transformed into manufacturers and

software producers addressing the needs and desires of that growing community of users.

Though much of this volume consists of solid reports of work completed, it is
interesting to note that at least several areas remain distinctly incomplete, with
the papers being predictive and hypothesizing. (These are the kinds of papers that
are often refused admission to the more reputable, "professional" conferences...but
constitute a type of communication and basis for dialogue that this writer strongly
feels is essential to continued and efficient progress.)

For example:

The papers on computers and personal or mass communications are almost completely

predictive. Their predictions are becoming more and more believable, however. Up to

this point, we have been busy developing reasonably economical, reasonably reliable,
reasonably complete information processing systems. Now that they exist -- toa
reasonable extent -~ we have massive information processing power available to
individuals ... but no reasonable access to massive quantities of information to

process, at least, not in a useable (machine-readable) form. Telecommunications

systems are certain to address this situation. And, now that the computing systems
exist in reasonable forms, we may expect to see the rapid introduction of a wide

variety of innovative communications systems and technologies addressing those systems.

The papers on legal, ethical, and business aspects of low-cost computing imply
much more vague futures. These address human, rather than technological, issues for

the most part. As such, they address problems for which the solutions are more

difficult -- from the technologist's viewpoint -- and certainly less predictable.
The papers addressing legal protection of proprietary rights make it amply evident

that protection currently afforded by law is somewhat comparable to that available
to prefeudal peasants. Much innovative work remains to be done in this area.

Jim C. Warren, Jr.
345 Swett Road
Woodside, CA 94062
80 February 17
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BEGINNERS, GATHER 'ROUND

or

WELCOME TO THE SMALL COMPUTER REVOLUTION

Nicholas
Nicholas Rosa Associates

1901 S. Bascom Avenue,

Rosa

Suite 337
Campbell, California 95008

YOU ARE ATTENDING the Computer Faire
because you have some reason to be inter-
ested in small computers. It may only be curi-
osity: you know that small computers now exist
and you wonder what the fuss is all about. Or
you have played with computer-game devices
and understand that real computers can do even
more wondrous things. You may already have
been exposed to small computers and have some
ideas about what you could do with them. But
you feel you need to learn more. Perhaps yourealize that small computers are destined to
become, very soon, very important in our
society. So you are here to learn more about
them. You may be a small-business person,
wondering whether a small computer might do
something for your business. Most of you are
wondering, "Should I get a small computer?"

Today you can have in your own hands
the same amount of computer power that onlya few years ago was reserved to the largecorporations and to governments. You can buyit for the price of a household appliance, acolor TV, or, if you get fancy, a car.

That's something to think about,

Yes, Yes, Yes

Somewhere each of you has a bottom-linequestion about computers. The answer to
everybody's question is a qualified Yes.
It's a qualified Yes because the computercannot do anything for you all by itself.You will do whatever it is you hope the com-puter will do.
The computer is only your tool. In order tomake it work its magic for you, you will haveto understand the tool. You have to learn
how to use it.
But What Happened to That Genie?

That may sound discouraging. The veryword "computer" already sounds so technical,so forbidding. Could you really learn to usethis tool? The answer to that is Yes. You

Computer Faire; (415) 851-7075

You will work all the miracles.

10

already use countless tools. You use pencils,
you use sewing needles. You use typewriters
and sewing machines. You run dishwashers andclothes washers and ovens~with-timers. You
drive a car. Using each of these tools
requires a certain amount of skill. You have
learned that skill.
Even so, you may be holding onto a secret
terror about computers. Everybody in modern
American society is a little paranoid about
computers. We all remember HAL from 2001.
HAL was as smart as the astronauts aboard,but tricky, sinister. Evil. HAL fits our
deep~down notions about computers. We all
know that there's a computer somewhere watch-
ing us. Several computers. Lord knows how
many computers. The IRS has got one (several,BIG ones). The Telecredit network has gotone. Your bank has got one. All those com-
puters are tigers, waiting out there in thedark.

Your personal computer will be a pussycat.Your pussycat. And some day---perhaps soonerthan we can imagine---an army of personalpussycats may put those tigers to rout. For
one thing, your personal computer is going to
help you become computer-wise. That is goingto make a difference. Out there.
Your personal computer will be no HAL. Your
personal computer will just be a dumb box thatsits there, waiting for you to command it to
do something. You may find ways to have it
working for you all the time, while you do
something fun, something creative, somethingprofitable. The computer won't---can't---do
anything you haven't told it to do. You'rethe boss.

But---"Will I break the computer? You know,I'm so fumbly." No. There is nothing you cado to harm a computer by, say, making mistakesat its keyboard.
But I Can't Even Type!
So? You never learned to. Besides, you

333 Swett Rd., Woodside, CA 94062



don't have to be able co type to use a com- All those machines out there---all the

puter. Yes, all those machines out there have hardware---are pretty much alike. Yes, they
keyboards. But a computer is patient. It will vary, the way cars vary: in workmanship and

wait while you hunt and peck. Commands to the options and price. What's really important
computer use only one or a few letters. The to you is the software. The best hardware

big thing the computer does for you is to can't do anything for you without software.
process information. You will run much of
that information into the computer from tape "But I Don't Understand Electronics..."
cassettes or magnetic disks. You will joyfully
hunt-and-peck the rest. Surprise, surprise. You don't have to

understand electronics. You don't have to
JustHow Smart Are Those Computers? know much about the electronic technicalities

of computers to use one. (How much do you
You can dash out today and buy a compu- know about the inside of your color TV?) But

on--~ter, take it home, plug it in, turn it the technical buzzwords are in the air. Es-
and the computer will sit there and do no- pecially here. It would help to be able to

thing. It needs instructions. So you type in, understand some of the jargon.
MAKE ME A HAM SANDWICH. It still does nothing.
(You thought it was going to turn you into a What you really need to know is that ~

ham sandwich?) It doesn't know what ham is, there is a lot less to a computer than you may

doesn't know what a sandwich is, hasn't the have thought. Suppose we take a look inside
faintest idea of what you want or how to get it one.
for you. Stupid? You betcha.

The Bare Bones
But all you will have bought is hardware.

That's metal boxes. The electronic gadgets. All computer systems, large and small,
The shiny stuff. have three parts: an input device, an output

device, and a central processing unit, or

To do anything, the computer needs software. CPU. Suppose we just refer to that as "the
cPUJ from now on.And software consists of programs and docu-

mentation. Programs are instructions for the
computer, in computer code. Documentation is The CPU is the "brains" of the computer

printed instructions for you, in English---on really is the computer. The input de-
how to use the programs, how to put them into vice is usually a keyboard. It feeds data

into the CPU.the hardware, how to make the resulting system The CPU will process your data,
do what you wdnt. With software, the computer and feed it to the output device---a printer,
is suddenly very smart. or a CRT display (a TV-like screen) or to

both. A tape cassette or a disk drive unit
How do you get software? Buy it, borrow is an input-output device. It can give the

it, write it yourself---we'll discuss that CPU information or accept information from it.
later. (Cassettes and disks act as "electronic filing

cabinets" for the computer.)
Most of the software you will use will be

interactive. That is, it enables you and the Think of the CPU as just a "black box."

machine to converse. You load an interactive For now, you don't care what's inside it. It
information

program into the machine (from a handy tape or satisfies you that you can put

disk) and command it to RUN. Now, somewhere on into this box somehow, and get information
out. Something inside the box processes that

that computer you have a TV-like display screen.
information into the "answers"

On that screen, the program asks you questions. you are lookin

It offers a MENU. The menu lists the tasks for.
the program can do for you, like balance your
checkbook, write checks, figure automobile The CPU does not work alone, however.

expenses, figure household budget, and so on. It has helpers. It has memory. It needs
another black box in which it can keep inform

The menu tasks are numbered. The display
politely asks you to choose a task and type in ation before, during, and after processing.

its 'number. The memory "box" also holds instructions for
what to do with

processing the information:

You comply, and the computer responds it, and how to do it. The memory, then, holds

with a request for information, or another the programs that are in use.

menu, or whatever it takes to get started on

the task. The CPU, or "computer brain," has
At this point you may think the Everything inside

computer is telling you what to do. Actually, another helper: a clock.

it is only PROMPTING you to feed it informa- the computer dances in step, to the quick
So beat of the clock. (Typically two million

tion. The program "knows" what it needs.
t asks you for it. or four million "ticks" per second.)
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: works Let it suffice here to say that theThe CPU needs a few more black boxes inter-
faces Interfaces are electronic circuits binary system can express any number by use

Also, anythat enable the computer to work with its of only the numerals 1 and 0.
computer instruction can be written (coded)peripherals---its input and output devices

A computer is one kind of gadget A print~ in combinations of ones and zeroes.
Theer is a different kind of gadget.

interface marries the two, sees that they get Is the binary number system too tech-
You are familiar with interfaces nical a matter for you to understand? Notalong

Your car has one Your car has an engine, and at all The fact is, you already understand
it, provided you understand anything aboutit has wheels To connect the engine with the

wheels, the car uses a boxful of gears : the the everyday decimal system that everyone
I would like to prove that totransmission An interface was taught

you I would dearly love to get into number
But you haven tAll these black boxes are wired together systems right now with you

and fitted into one BIG black box, the comput- time, really It's something you can look
er cabinet Typically, a personal computer s into later if you care to
cabinet is about the size of a stereo receiver

Forget It If You Want To
Some manufacturers of small computers

mount an input device (a keyboard) and an out- All that's important to you at this
moment, for your present purpose, is thatput device (a CRT display screen) right on the

computer cabinet. Maybe there will be a disk using the binary system permits building a
drive unit on the cabinet But the computer computer out of thousands of simple on--off
proper is the CPU and its companion black switches. Right now, no better way is known
boxes : the memory, the clock and the inter-
faces. Don't worry! When you work or playwith your computer > you will use familiar

The giant computers back at IRS and Bank decimal ("ten-based") numbers and the
of America and Telecredit are organized this computer will give you back decimal numbers,At the black-box level all comput- unless you instruct it to do otherwisesame way
ers are alike (It's when you pry inside the

You needn't be concerned about thatblack boxes that any differences show up.)
worrisome binary system unless you want to

(See? A learn sophisticated > deep-level computer pro-That's all there is to any computer.
pussycat.) gramming ("machine language programming) or

plan to get down into the computer hardwareAnother Way to Look at It in a big way, perhaps study computer design
Then you'll learn as you goAnother way to consider a computer is as

That should be stressedan organized collection of simple switches If you onlyThese are just on-off switches like the light want to use the computer, not get deep downswitch on your wall only the computer has inside it, you may ignore the binary systemthousands of them (They're small.) They are The only reason I brought it up was to ex-
Plain why a computer can be, alighting-fast switches and they are automatic is, must be,---one switch can throw another. They are collection of on-off switcheswired in a pattern that permits them to work

as a computer And that was only so I could tell you :

In Computerese, if a switch is on, we say How Come?1ts output is true If the switch is off
we say 1t 18 "false This is the beginning How come small computers? How didof computer logic, the electrical "thought- they come into being?process through which a computer does its
work We can represent true and "false" by Computers have been around for a little1 and 0 respectively. Doing it that way gives over thirty years The very first all-elect-us a shorthand for describing what's going on ronic digital computer, ENIAC completed in

1946. was the size of a house It cost mil-inside a computer It also gives us and the
computer a pair of numerals to work with 1 lions With progress, computers came down toand 0. size"big room Then, in the 1960s, came

something called the minicomputer. That wasYou have heard that computers work in typically the size of a freezer chest Ohsome mysterious way only with ls and Os they got minis down to washing-machine sizeThis is true, but not mysterious This is not and even the size of a big desk drawer Butthe time and place to explain how this zero- like the giant machines (still being madeand-one number system, the binary system, today)> they cost. A typical price for a

tt

Computer Faire: (415) 851-7075 12 333 Swett Rd., Woodside, CA 94062



mini system is around $100,000.

Suddenly---in the past few years~-~you
can have all the computing power of the old
main~frame giant computers and the big-ticket
minis. And for a few hundred to a few thou-
sand dollars. Anyone can buy this powerful
but small computer for the price of a household
appliance. The small business can buy a more
elaborate system for the price of a new car.
Does a small business need a computer, like
B of A does? It sure does. And now it can
have it.

It used to take "experts" to run a com-

puter. Quite a team of them. Today, you
could operate a small computer system all
alone, even with what you know right now.

What happened?

A Little History

That first computer, ENIAC, in 1946,
used vacuum tubes---what your grandparents
called "radio tubes." A computer is a col-
lection of switches, right? These need to
be very fast switches, and automatic. In
1946, vacuum tubes were the fastest switches
possible.

ENIAC had 18,700 tubes. They ran hot.
Like light bulbs, they tended to burn out.
Vacuum tubes use considerable electric power.
In total, ENIAC used 150,000 watts of power.

In 1948, Bell Labs begat the transistor.
This was tiny~~-pea-sized. It did not run hot.
It ran on a whisper of power. It did not burn
out. It became available in quantity only in
the mid-1950s. It was first widely used in
hearing aids and portable radios, not in com-

puters. Not many computers had been built
until the mid-1950s---it had taken some years
for industry, business, and government to
catch on to their value. But computermakers
recognized something good in the transistor.
They used it. Computers became a little smal-
ler and ran a little cooler. They became

cheap enough for big corporations to buy. But

they still cost a lot of money. Transistors
themselves, however, kept getting cheaper as

production runs increased.

Introducing the Chip

Transistors are made on thin tiny flakes
of pure silicon metal, called chips. By about

1960 somebody worked out a way to make two or
more transistors on the same tiny chip. Not

only that, ways were found to make tiny
circuit components~-~resistors, capacitors and

the like-~-on the same little chips, with the
transistors. Thus was born the integrated

Computer Faire; (415) 851-7075
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circuit. Before this, an electronic circuit
consisted of one or two vacuum tubes (or tran
sistors), plus other parts, on a fairly
large---at least postcard-sized---circuit
board. With the integrated circuit, the en-
tire device (all the parts) was on a single
chip of silicon about the size of a baby's
little fingernail.

By about 1969, it was possible to have
over a thousand transistors and so forth on
one chip. Thus came large-scale integration,
(LSI).

A few years later, LSI achieved upwards
of 30,000 transistors on a chip. Now they
had put more than the equivalent of ENIAC's
18,0U0-plus vacuum tubes on one eensy teensy
chip!

All those transistors (or "switches")
on the chip can be wired up in any way the
chip designer wishes. With 30 or 40 thousand
"switches" on a* chip, designers made the
microprocessor--~-the brain-circuit for a

potentially powerful computer.

Memory circuits also went onto chips.
A memory chip is just another collection of
thousands of switches. Each switch that is
"on" stores a 1 and each switch that is "off"
stores a 0.

All right, it's obvious how it became

possible to.make computers small. Small
computers just use chips. For everything.
But how did they get inexpensive?

It's simple. Whether you make a chip
with one transistor on it, or with 100,000
transistors on it, the fabrication costs are
about the same.

So there you are.

And So, the Microcomputer...

The microprocessor chip made possible
the microcomputer. Ali the computers out
there on that display floor are microcompute
Thirty years ago there were only one or two

giant main-frame computers. Fifteen years
ago came the minicomputers. Today there are

microcomputers, and "everybody" can afford
one.

The microcomputer was not the child of
the computer industry, but of the semicon-
ductor industry. (Semiconductors are a family
of metals, including silicon, that conduct

electricity in strange but useful ways.) The

semiconductor people keep trying to put big-
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About ware. It's not really hard to do, inger and better circuits on the chips.
every four years they produce a new genera- itself. Of course a complex task requirestion of more complex chips. And about every a complex program and takes effort, knowledgefour years we ought to see a new generation of and skill. But hobbyists have come up with
microcomputers and microprocessor-controlled some fine programs. A few years ago, writingdevices. your own was about the only way to go. Then

microcomputer clubs and magazines came along,
As more and more people buy microcompu- and began spreading software around. You'll

ters, chip production runs will get bigger--- find general computer clubs but mostly youwill find user" clubs: Apple user clubs,and per-unit costs smaller. That's why
prices keep coming down. That's why elect- Horizon user clubs, PET user clubs, and so on

If you want to learn about computers, bothronic devices (computers, stereo, whatever)
hold their own against inflation. In a few hardware and software, and fast, join one of

the clubs. The nearest computer dealer willyears you will be able to buy more computing
power for less "real" money. tell you what clubs there are around and when

and where they meet. (Often, they meet in
However, the microcomputers you can a dealer's store.) The dealer also sells

shouldbuy today already have more computing power computer magazines and books, and youthan you could put to full use through the be reading.next four years. If you need or want one,
It's worth a businessman's time andwhy wait?

effort to learn something about computer
languages and programming, too, or to haveIf you are a businessman, and a micro-

computer (or any computer) can make or save someone on the staff who understands them.
(Not, "someone on the staff who understandsmoney for you now, you are losing money by

waiting, and you will never earn back the electronics.'') It's a matter of understandi
the tool. It's a matter of realizing themoney you have lost. That has been proven by

a sophisticated dollars-and~cents analysis. computer's capabilities and limitations.
You will need to be able to communicate withIt's straightforward, easy to understand, butis another one of those matters for which this ---and size up---any programmer you may hire,is not the time and place. part-time or full-time depending on yourneeds.

A Look at Software
The prevailing microcomputer lan-

Only a couple of years ago, you could guage is BASIC---for Beginner's All-purposecome to one of these microcomputer shows and Don't sell BASICSymbolic Instruction Code.see lots of exciting hardware, but little in short because of that"beginner's" part.the way of meaningful software. There were Powerful programs have been written in BASIC,some computer-games programs and a few primi- including many good business programs. BASICtive business packages. is a "high-level" language, "close to En-
glish," close to human thought. (A low-levelToday there are a few bigger and better language is close to computer thought, andgames but many bigger and better business deals in ls and 0s. Hard to learn, hard touse.)packages. For the past two years, in fact, Other high-level languages, such asbusiness needs have provided the main thrust in PASCAL and FORTRAN, are coming into use insoftware design. No business package is per- microcomputers; these are more powerful thanfect because no two businesses are alike. But BASIC and a little harder to learn.starter" software that willyou can get good

do some things for you (perhaps payroll or Taking care of a computer, at home oraccounts receivable) in a form satisfactory in the office, mostly involves some common-to you, and you can have other parts (order sense precautions. Maintaining the systementry, inventory, whatever) modified to suit as a system requires an understanding ofyour exact needs and preferences. You must software. You will benefit from everythinganalyze your needs---start off by analyzing you can learn about programs and programming,your business---figure out what you need to but you will not benefit much, if at all,have a system do, and shop for the software to from what you might learn about electronics.do it. A full system, especially a business system,is not designed to be tinkered with. It isEveryone should remember that software intended to be used like an appliance, with~-~the program---is what does the job for you. its cabinet buttoned up. Keep the family (orThe hardware is merely something the software office)screwdriver maniac away from yourruns on. computer system.
Hobbyists often write their own soft- This is NOT to say that learning
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electronics is not useful in itself, especial-
ly digital electronics--~the electronics of
computers and related devices. This is NOT to
say a person expert in, or even interested in,
electronics should not get interested in
computers, I hope I did not give the impres-
sion a minute ago that all computer hobbyists
were (perforce) programmers, and programmers
only. Microcomputers are a natural for the
electronics hobbyist, for people like the
radio ham, Hobbyists have built entire, ful-
ly respectable computers from the ground up.
Many, many more have built them from kits.

My point was merely that you don't have
to "understand electronics" to use the compu-
ter plus the warning to keep casual tinkerers
our of your equipment. (Treat it like your
color TV: you don't let the family screwdriver
maniac inside that, either.)
Approaches

For learning the electronics and digital
side of computers, kit-building is of course
a great way to go. Kits are available for
everything from a self-teaching "microproces-
sor fundamentals" kit (the end-product of
which is actually a small computer, though
limited in application and ease of use) for
fifty or a hundred dollars, to complete, versa-
tile systems costing thousands. If you have
never built an electronic kit before, buy
something smaller and reasonably simple to
practice on. Start with some sort of volt-
meter kit, perhaps~--you'll end up with a
valuable test instrument, useful for when you
build the computer. Don't buy the expensive
full-power computer system kit if you have
never even used a soldering iron; you will ruin
too many expensive parts and circuits while
practicing. But with a little practice
anybody can build kits. The best kits to
start with are "course kits" that teach the
fundamentals of electricity, electronics, and
electronic equipment building practice. Then

you should let yourself "graduate" to a com-

puter kit.
A growing group of computer users is

not interested in electronics or in equipment
per se but just wants to be computer users;
these people don't care for the fine points
of programming, either. At least, not right
now. They just want applications: from self-
teaching (about anything) to running a house
(furnace, air conditioner, burglar alarm,
baby minder, lawn sprinkler, budget and so on).
They don't want to have to program and to an

increasing extent they don't have to. They
are like the businessman who just wants to
run his payroll and inventory and doesn't give
a damn about the nuts and bolts. All these
people have a legitimate need or desire. They
can, will, and must be served. All they need
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is more, and more versatile, programs to be
written and sold to them (delivered on a disk
or tape, as most programs already are). More
and more of that is coming, as professional
programmers get past the peak of the business
software demand, and as creative amateurs
keep ginning good things up and publishing
their programs in the computer magazines.

There is something in the small computey
for everybody.

Revolutions, Revelations

A computer is a teacher as well as a
tool. It can be used for teaching or self-
teaching about computers, computer languages,
and programming, certainly. It can be used
for teaching math or science or economics or
history. It can be used to teach anything a

program can be written for. It can just, in
a sense, teach creativity. Just fooling
around or doodling on the CRT screen with
simple graphics elements can suddenly produce
patterns of startling beauty.

You can even play and write music with
a computer.

Or you can keep track of a warehouse
inventory or run a payroll or just keep your
personal date book. A computer, like a human

being, is unspecialized and can be taughi to
do "anything." If you are a writer, a law-
yer, or a secretarial service, a computer
will do word processing for you: speed up
your productivity immensely, ensure you per-
fect error-free copy. Or you may use the
computer as a blackjack dealer.

Long ago there was an Industrial Revo-
lution. That was followed by a succession of
other revolutions that resulted in the world
of today. Computers are helping shape the
world of tomorrow. We are all still vibrat-
ing with the shock of the Big Computer Revo-
lution that came along less than one scant
human generation ago. And suddenly we are in
the midst of the Small Computer Revolution
that is going to change things even more

markedly. And that revolution is for you.

About the Author
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AN EASY APPROACH TO OPERATING SYSTEMS...
FOR EXAMPLE, CP/M

(FOR BEGINNERS)

by Tony Bove
(Author of forthcoming book on CP/M)

SYBEX, INC,
2020 Milvia St.
Berkeley, CA 94704

415-848-8233

why?

Using a computer should always
be easier than not using a computer.

As small computers invade the small
business market, many ordinary peopleare bumping into operating systems that
were patterned after the inscrutable
systems of the past.

Many introductory books on micro-
computers choose to teach binary arith-
metic, flowcharting, and assembly languagebefore explaining how an operating systemworks. Since most small business instal-lations come already equipped with
programs, device drivers, and an operating
system, most ordinary non-technical
people bump into the operating systemfirst.

If you walked into a stereo showroomwith your own cassette, you could easily
manipulate any of the controls on thelatest and most expensive cassette
recorders. You should also be able to
walk into a computer store and operate
an operating system. You should know
what to look for in a system, and know
what kind of application programs wouldfit well with a particular operatingsystem.

This paper will describe methods of
teaching an operating system to "naive
users," and outline typical operations in
a system using CP/M (and the latest MP/M)as models. During the Faire, I would liketo simply demonstrate some of these methodswith ordinary people. If you are a total
beginner to computers, you should be ableto understand and even teach the fundamental
operations of a system like CP/M.

What Is CP/M (and MP/M)?

CP/M stands for Control Program for
Microcomputers, and MP/M stands for Multi-
Programing for Microcomputers, Both. arecompatible operating systems fromDigital Research, Pacific Grove, CA.
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Why CP/M?

People, especially in business, want
application programs tailored to solve
specific needs, but they frequently end upwith programs designed to satisfy general
needs. These same people need operating
systems that are similar and compatible,
and they end up with unique "patched"
systems with incomprehensible documentation
that only technicians and wizards can
operate with ease.

CP/M is a general all-purpose operating
system that grew up fast and became almost
a "standard" for small microcomputer systems.Almost overnight, companies seized the
opportunity to sell CP/M-compatible software
(mostly business applications), and CP/M
grew in popularity.I am using CP/M as a model not becauseI like CP/M. I don't find it to be easy
enough to use. I am using CP/M because you
probably already have it, and you can't use
the existing documentation to teach yourselfor your associates.I am not endorsing CP/M, I'm just tryingto prepare ordinary people (like myself) for
operating systems of the present and future,I would only endorse an operating system thatis so easy that a beginner could do somethinguseful in less than five minutes.
What Is An Operating System?

If you wrote a program to operate a
deyice like a diskette drive, or a printer,and more programs to handle files, allocate
storage space, supervise other programs andmonitor the terminal and answer requests,and if you stacked those programs togetherand wrote a program to manage all of the
programs, you would have created an operatingsystem.

Luckily, you can buy one and save a lotof time and money,
The. operating system.is.like.ahutler,waiting at the terminal for your commands,ready, willing and able to perform all of
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its preprogrammed functions. Most
operating systems, however, are not
as polite, though they could be.

When you walk up to a terminal
that is hooked up to a computer, and
type a command, you are using some
form of an operating system. Even if
you type gibberish, your gibberishwill be scrutinized by the operating
system, because it will assume you
are giving it a command.

Try it. Type gibberish into
your terminal, and watch the computer
respond by repeating what you've
typed with a question mark (this will
actually happen in CP/M). One of the
best ways to ease people's fears of
computers is to show them that no
matter what they type, they can't
hurt the system. They can only hurt
their own files and diskettes.

Operating systems usually work
this way: the system reads what you've
typed, and if it doesn't already know
the instruction (i.e., built-in command),it tries to find a file by the name you
typed. It then tries to execute the
instructions in the file. If the file
is actually a program, then the computerwill actually do something. If not, then
you will get an error message. If you
typed a word that is not a filename or
a built-in command, it would return simply
with an error message.

You should be able to type anything
into any operating system and experiment
with unknown operating systems. If you
inadvertantly destroy the system, then the
fault probably lies with the system. One
good way to test an operating system is
to try to abuse it before you buy it.

The best way to learn how to use one
is to practice doing useful things. Soon
there will be many kinds of operating
systems that look similar but are designed
for specific needs and tastes. They will
become what people want them to become.
They will not force people to comply with
archaic formats and oppressive structures.

CP/M is an example of a simple
operating system that handles one terminal.
MP/M differs from CP/M in that it handles
up to four terminals, each one doing
different things. MP/M is a more complex
program that treats each terminal as a
"task." It schedules tasks so that they
don't bump into each other, or take up
too much time, or monopolize any resource.
A program that does this is called a
task scheduler. Every bureaucracy needs
at least one.

The next higher leyel of complexity
after a task scheduling system would be
a "real-time" system on a minicomputer.
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What Do I Do With An Operating System?

The most popular activity is executing
programs like a BASIC program, a word
wrocessing program, or a data entry program.
In fact, your program could be a word proces-
sor written in BASIC for data entry. If the
program is "ready to go" (or "assembled,"
or "compiled," or "installed"), you should
only have to type the program's filename.
In CP/M, you type the filename followed by
a RETURN. In other systems, you might have
to type a command like EXECUTE or XEQ or
RUN.

If the program is not "ready to go,"
then it is in some intermediate shape--not
quite the final product. A programmer might
ask you to "assemble" or "compile" the
program, and then run it (or copy it onto
another storage medium, like another disk).
You would use the operating system to do
all of these things.

You use the operating system when-
ever you want to see a display of the files
on your disk, and whenever you copy files
and send files to devices like the printer
or storage devices like a cassette recorder.

Most of these operations also occur
on big computers. That is because a system
usually acts like other systems. If you
read about operating systems on other
computers, you'll find that they're not
too different from systems involving large
computers with gigantic databases.

In fact, your microcomputer might
already have the capabilities of larger and
more expensive computers, and you might have
a large database in mind.

A computer is really a general purpose
machine that runs other machines--disk drives,
terminals, displays, printers and more. The
operating system runs these devices and sends
them information to process. You, however,
run the operating system. At first, you only
need to know a few commands and how to use
the terminal keyboard. After awhile, you
should also know how to manage available
memory, submit a batch of commands to the
system for automatic execution, and under-
stand the mysterious error messages. When
you learn what the error messages "mean,"
you'll find it easier to talk to service
technicians and get answers to 'specific
problems. Finally, you should learn high-
level programming languages as well as
assembly language so that you can modify
your own system to make it work better and
to suit your tastes.

To learn these things, you need to
have patience and you need to practice. You
also should get familiar with the documen-
tation supplied with your system, even if
it is inscrutable. You can and should
grasp the fundamentals of operating systems,
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but you will eventually have to rely on
the manufacturer's documentation for more
accurate information.

How Do I Use Documentation?

A typical operating system manual will
start by explaining in technical detail the
bells, whistles and features not usually
found on other systems. These manuals
usually assume the reader is someone who
knows how to program computers and who
wants to know immediately about the
far-out features,

Since most readers do not even know
what the technical details mean, they tend
to skip over these introductions and get
right into the abstract titles of the table
of contents. These chapters are usually
designed to be replaced easily, in case they
want to change the operating system fre-
quently. If you recognize a heading's
meaning, you should go directly to that
chapter.

Somewhere near the beginning of the
manual there should be descriptions of
important keys on the keyboard, under the
heading "Using the Keyboard" or "Keyboard
Editing" or "Single-Key Commands. The
manual should describe the use of keys
like RUBOUT (DELETE) and RETURN and
sequences of keys (like CTRL and C) that
perform special functions. Practice using
these important keys.

Operating systems have commands, and
they usually take a special form (called
a format, or command syntax). Find the
general description of this special form.
Usually commands take this form:

Subject Predicate
(understood) (operation)
(Computer!) ERA

Object of
operation
THISFILE

where "ERA" is the erase command, and it
erases the file THISFILE.

Each command will be described in
detail in the manual, with a format that
symbolizes the actual words you would
type.

Only manuals with good indexes will
help you find out about a specific topic.
Look up the entry "copying files" in your
manual's index to see if it is any good.

To get familiar with your manual
(and to get other people familiar with it),
look up commands and practice them. When
you perform a command perfectly, show your
associates how to perform the command, and
show them the information in the manual
eyen if the technical jargon is hard to
read, Eventually you will get used to the
detailed descriptions.

How Do I Approach An Operating System?

Someone should take you by the hand
and lead you through the simple operations.
You should then be able to lead someone
else through these operations.

First, turn on your equipment and
"bring up" the system. Every system has
a different way of beina "brought up" or
"bootstrapped." The term "bootstrap" came
from the idea that if you were strong
enough, you could "pull yourself up by
your bootstraps." Actually, the system
"pulls itself off the diskette and starts
itself."

Once the system is up and running
properly, it tells you that it is up and
running and waiting for a command. It
tells you by displaying a system prompt.
A system prompt is a character or group
of characters usually displayed on the
left hand side of the screen. Every
system has a prompt.

Immediately, you should find out what
you have to do to bring the system down
again, in an orderly fashion. Then find
out how to stop the computer from doing
something over and over again, infinitely.
This is sometimes called "pulling the plug"
or "interrupting execution." Knowing this
will make you feel better about experi-
menting.

Now, you should tour the keyboard.
Try some of those special key combinations.
For example, in CP/M, you can turn on the
printer (if the printer itself is on) and
have it print everything you type on your
terminal and everything the system displays
on your screen--by hitting CTRL and P
simultaneously. Hit them again to turn this
"printer echo mode" off.

After playing with the keyboard, you
should try an operating system command.
In CP/M a good command to start with is the
DIR command. DIR stands for Directory.
You can find out what files you have in
your disk by asking for a directory of the
filenames, The characters "A)" form the
prompt displayed by the system to tell you
that you are looking at disk drive A:

A)DIRQ
(The symbol represents the RETURN key.)

This command would display the entirelist of filenames.
You should create a file as easily as

possible--using an "editor" program like
ED supplied with CP/M, or using a word
processing program like Microsoft's ED-80
or another ED-80 from SDT, Inc. It doesn't
Matter what the file contains or what
editor program you create it with, Editor
programs create and edit text files.
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You should practice making copies of this
text file and copying the file onto another
storage medium. This is called "creating
a backup." If you have a simple diskette
drive system with CP/M, you would use the
PIP command to copy files from diskette to
diskette,

Most CP/M commands are actually
programs that have been "assembled" and
"LOADed" (using the CP/M LOAD command) and
are "ready to go." They exist as files
with "COM" as the filename extension
(e.g., PIP.COM). To execute a "transient"
command, as these commands are called, you
have to have the file on your diskette.
If it is not on the diskette you are
currently looking at (shown by the system
prompt), you have to specify the diskette
drive's letter with the filename (e.g.,
B: PIP for PIP if it is in drive B). You
can therefore execute any command from
a different drive.

You can also use PIP to transfer
files to devices like the printer. Other
systems have different commands to send
files to the printer, but CP/M uses a
variation of the PIP command. CP/M's
PIP looks like this when you copy a file:

PIP newname=oldname
PIP looks like this when you copy to
another diskette:

PIP d:newname=d: oldname
PIP d:=d: *.*

where d stands for the letter of the drive.
If you don't specify a newname in either
example, the copy file keeps the same name.
Be careful, however, because CP/M isn't
smart enough to know if you are creating
two files on the same diskette with the
same name. If you do create two files
with the same name, you can't access either
of them.

Use the manual's examples to follow
the formats for PIP. Other systems have
easier formats, like this:

COPY oldname newname
If you have a word processing

program, you can probably execute it, and
it will make copies and send files to
the printer for you.If you have any other software, try
it. For example, if you have Microsoft
BASIC and some games, run them. BASIC is
a programming language that is easy to
learn. Games are very easy to play, you
don't have to know anything about BASIC
except how to execute a program (usually
the command RUN).

To "bring up" BASIC, you execute the
command supplied (usually MBASIC.COM, so
you'd type "MBASIC)." BASIC would come

up with its own prompt (usually "OK").
You would then type whatever is appropriate
in order to load and execute the game.

How Do We Become Friends?

You will grow in your understandingof systems. You will realize, for example,that the system has "generic" names for
certain devices, so that you can make the
system think a cassette recorder is a card
reader. In CP/M, the LST:, CON:, RDR: and
PUN: names can apply to different devices.
The STAT program can switch devices and
display possible values for the device names.
Most likely you will want LST: to be your
printer (output only) and CON: to be your
CRT screen -and terminal (input and output) .

You will also learn how to "batch"
several commands together with arbitrary
arguments you can change later, and execute
the batch of commands automatically (in
CP/M you use SUBMIT and XSUB). You will
also know your limits of available RAM
memory--the scratchpad memory where programs
execute inside the computer, and the limits
of your disks,

If you grow in terminals and want
to use MP/M, or a similar muiti-terminal
operating system, you will be able to run
up to four terminals at the same time, all
running programs. You will learn how to
assign priorities to tasks to prevent
heavy computing programs from hogging the
computer while other programs wait for
information from a device.

One good practice is to always write
down the circumstances surrounding mysterious
error messages. Many are not documented
properly. Learn the circumstances so that
you can communicate easily with the service
technician, who is more apt to help someone
who can clearly state the problem.

You can always hound the company
you bought it from, and maybe they'll put
together more documentation.

If you finally get around to program-
ming, learn many high-level languages in
order to create scientific and business
applications. Start with BASIC and look
at languages like PASCAL, APL and FORTRAN.
There are many books on languages.

After using the operating system for
some time, go back and re-read the intro-
duction of the documentation for using the
system, and read the introductions for
the interfacing guide and system alterations.
You'll see that operating systems are
divided into segments that control different
aspects of the computer system. By learning
assembly language for 2-80 or 8080 based
systems, you could alter these components of
your operating system to suit your needs.

Hopefully, if you choose to alter
your system, you will make it easier and
not harder to use.
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THOUGHTS WHLLE WAITING FOR THE CALVERY TO RESCUE ME

Tony Severa, 131 Highland Ave. Vacaville, Ca 95688

Many people are looking at the micro-computer and playing with
the idea of quitting their secular jobs and going into business

micro.for them selves with their Tony Severa dropped out of
the 9-5 job market to go into business for himself in 1978. He
opened Tony's Lata Service in Vacaville, California in
March of that He has since started a new softwareyear.
company for the Apple computer for beginning owners called
APPLE ORCHARD.

One of the reasons I decided to that there is no one specific manual,invest my time and money into the or person that I can rely on to
micro-computer field, 2.5 years ago, provide me with the answers I need if
was the challange and excitement of am to survive the wilderness and
jumping into a field that is new and Stay out of danger.rapidly growing. I find myselfrelating my experiences to that of a

In September of 1978 I decided
to guit my 9-5 job as a Drug and

pioneer; a person who has decided to Alcohol Counselor for a countystep away from the safety of the operated mental health program. Icrowds and move into a new, wanted to go into the wilderness and
challenging, fast-paced world set up a data processing/word
complete with bonified dangers. processing business. I wanted to make

As a pioneer have come to a reasonable living working with this
new tool called therealize that my mostis important ally Personal

information. I find that the Computer. also felt that since
dangers that lurk behind each bend I literaly read all the magazines astravel to be caused by the lack of and hadcorrect, they came out (no small task)explicit, usable, at hand made many contacts in the hardwareinformation. Because the field is so and software fields that hadnew and new developments seem to come able toin continuous waves, I have found knowledge that would be

share with others who had less
knowledge than myself.
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I had bought a So128 computer the data we wanted to each of the
and installed 40K of memory and

disk
records and updating the journals on

bought a HeliosII system. My the disk, the computer had written a
expenditure up to this point was in fine assortment of jibberish into
the range of 7688 dollars. (this many of the records.
included magazines, books, pamphlets, Needless to Say, the system
equipment and software) Since any crashed and I had to shut it down.

knows agood pioneer that having "No problem", I said to myself, as I
backup in hand is worth more than two clutched my list of ally's phoneMaintenance contracts 68 miles away numbers, "I've got a backup justat 12 percent of the original cost of incase something like this would
the eguipment, decided to buy a happen."second system. I replaced the memory boards as

I invested over 9006 dollars per instructions of my friends at the
more for another Sol2@, a HeliosII, computer store. I turned on the
48K memory and a Diablo Hytype II system and I called my programmer
printer. armed myself with the over for moral support and technical

assistance. (I wasn't sure if it couldphone numbers of the closest computer
stores, especially the one I bought also have been a software problem.)
the equipment from. I must say at Everything seemed fine so ran a
this point that they had always been check of the R.A.M. and it seemed ok.
there to assist me in any way I then ran a check of the So128 and
possible when I bought my first $0120 Helios and they seemed ok. So,
as a kit. But now I was about to thinking the coast was clear I looked
ventur into a new and dangerous at the damage done to the data on the
territory. They seemed willing disk.
though, to back me up with well, it was definitelyinformation and advice and repair clobbered and only 1/3rd of the data
even I didn't have one ofthough was left in readable condition. So,
those expensive maintenance being very cautious placed the
contracts. back-up copy into the slot to make

I was blessed enough to find an another copy of it, just to be safe.
experienced programmer who was Sure enough, three quarters throught

Notwilling to work with me and teach me the copying it crashed again.
some of what he knew. He was never only the copy was clobbered but so
more than a phone call away and most was my back-up copy. (MORAL:Make two
of the time was sitting beside me or back-up copies of everything.) It
at the console himself trying to took 18 hours to piece together all

the cloberred data files before I wasfigure out the system's limitations
and capabilities. able to go on.

Several phone calls and weeks I must acknowledge the helpfullater I was ready to venture out into presence of my programmer. He stayed
the wilderness of computers and small through with me to the end. I cannot
businesses. the the ofAlthough magazines overemphasize importance
basically agreed that the Sol28 was having someone to support you.during
top of the line in the micro field; times of danger. The result of all
it still was a baby less than two to this was three bad,or even worse,
three years old and I was one of the erratic Processor Tech 16k RAM

boards. Repair was made by the dealerfirst people to try and make a living I bought them from, but they impliedoff of it. One of my first encounters
with danger was while posting an that these boards were ready for the
accounts recievable package for a dump due to what seemed like a fault
local counseling center. Everything in the design. Great! I only had 5 of
seemed fine, but, instead of writing these boards in my system!
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The dealer did what they could But, it wouldn't do what the book
to assist me. I made a deal with them said it was capable of doing. The

was that itthat allowed me to exchange my bad main problem just
Processor Tech boards for repaired wouldn't transfer programs from one
Processor Tech boards on a system to another (the very reason we

basis. The boards forone-for-one bought it).
some reason seem to run fine until The dealer didn't know anything
the ambient temperature goes up to 8@ about it. He did have some
then they started dying like flies suggestions and two weeks passed with

no success. The system would lock upduring an aerosol attack.
ThenRecently, I encountered one of and we'd have to disconnect.

the most harrowing experiences that a after a call to the manufacturer we
pioneer in this field could imagine; found that we needed to type in a

shut downProcessor Technology had certain call code to assist us and
and was out of business. Then (you all would be ok.
guessed it), three of my Processor That same day, while watching

16K RAM boards failed another person using his D.C.HayesTechnology
during a three week period and I was Modem, I observed him doing the exact
left with no usable memory to operate thing that I was not able to do with
my system. My dealer said they were mine; transferring a program from one
unable to these computer to another Applerepair anymore Apple

We His(besides, they usually had to. send computer. compaired Modems.
them to Processor Tech) and,to their had a ROM chip that was dated 1979
knowledge, no one was willing to even and mine was dated 1978. His manual

was white with pictures and figurestry. A couple of thousand dollars
later and some Econoram memory boards and diagrams and programs that showed
and my system has been running with a how to transfer programs and mine had
clean bill of health. none. I was operating with OUTDATED

recent encounter with EQUIPMENT and SOFTWARE!My most
the dangers of being a pioneer came I ran to my dealer and he hadn't
when I and a friend bought D.C. Hayes recieved any updates or revisions or

notices from the manufacturer. theModems for our AppleII computers.
the skuttlebut about the Manufacturer said that wouldNow, they

D.C. Hayes Modem designed for the send the updated chip if I would send
AppleII was good to excellent, so, we them the old one. And so, another
each bought one. We wanted to be able week went by while we waited for the
to transfer our from one Post Office to do theirprograms thing.
Apple to another. We put our money Finally, a call from my dealer and I
down and got our modems and off we was headed 35 miles to have them
went with our new products in our install my new chip. Home again to
arms. Once home we read diligently try the system and, you guessed it,
the manual that came with them. I it still didn't work. This time it
started to get worried when I saw the was a different kind of failure but,
note on the cover which indicated a failure, none-the-less. Anotherthat this was a "Preliminary" version call to the manufacturer and low andof the manual. First of all there behold they had made a change in the
were no pictures where there should ROM that made it necessary for the
have been pictures. There were no user to type in the simple command
figures where there should have been PR#8. My old chip did it and the new
figures. There were no diagrams where one didn't. They finally decided to
there should have been diagrams. But, send me a new manual (it didn't come
we tightened our belts and with text with the new chip) and supposedly thein hand we tried to call each other information I desperately needed was
up. It worked the first time. Hurray! in the new manual.
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With this new information in
hand we again sat at our homes and possibly getting your equipment

repaired if something, heaven forbid,tried to communicate. After some goes wrong. No one will work on iterrors and some calls to the without specs.manufacturer to ask those questions D. IF YOU ENCOUNTER TROUBLE, PUTthat would be answered by the manual YOUR DEALER AND MANUFACTURER ON THEwhen it came, if it came, we finally SPOT AND MAKE IT CLEAR TO THEM THAT
got to the point where the modems THE PROBLEM HAD BETTER BE CLEARED UPworked. I would say that this only OR YOU WILL BEGIN TO WRITE LETTERS TOcost me five .6@ mile roundtrips to ALL THE MAGAZINES AND COMPUTER CLUBS.the dealer and 4-5 phone calls to Manufacturers and dealers need ailAtlanta, Georgia to the manufacturer the GOOD publicity they can get ana
and approximately 2 months of total any amount of BAD publicity can hurtfrustration and depression, lots of them where it can do damage.depression. Yes, being a pioneer E. STAY IN CONTACT WITH USERMeans that you are out there all by GROUPS AND CLUBS AND LET THEM KNOWyourself and you can't expect the WHAT'S HAPPENNING TO YOU. One of thecavalry to be there everytime you best and most satisfying informationneed them. I sometimes wonder what links is the one you get from otherwould have happened to me if I hadn't users. canfound out about the new and They provide you the

chip support, ideas and suggestions tomanual, By the way, the modem still help you deal with all sorts ofdoesn't work as the book specifies dangers you may be encountering in
and theré are several of us owners this field. Use them and be willinggetting together to try and find out to help others.
what is going wrong within our F. TRY AND FIND OTHERS WHO HAVE
boards. SIMILIAR PROBLEMS AND JOIN HANDS IN

Out of all this, though, comes TRYING TO FIND THE ANSWERS. Miserysome ideas on how to handle yourself loves company and if you can connect
when in the wilderness and especially with other people who are havingwhen you're by yourself: similiar mizeries then you can join

hands and be able to exert much moreA. BEFORE BUYING A PIECE OF energy and influence.
HARDWARE HAVE THE DEALER OPERATE IT G. LAST, BUT NOT THE LEAST,
ON YOUR SYSTEM. If at all possible CHECKOUT ALL THE PROGRAMMERS IN YOUR
bring your system in and have them AREA AND CONNECT WITH ONE OF THEM FORinstall it and operate in there, so MUTUAL BENIFIT. The local. colleges
they can solve all the problems are producing all sorts of
BEFORE you go out into the programmers and all you have to do is

Find one thatwilderness. talk to some of them.
B. GET AS MUCH DOCUMENTATION, seems to like what you are doing and

USER REPORTS, NAMES AND PHONE NUMBERS is willing to work with you for a
OF OTHER USERS YOU CAN CONTACT FOR price that doesn't rip off him or
ASSISTANCE, AND THE PHONE NUMBER OF you. He can use the experience and
THE MANUFACTURER. Don't be afraid to you can use the moral support.call someone up and ask for advice.

Ah, life in the wildernesss; itThey may save you a large amount of
time and pain. isn't so bad. It's very exciting and

Cc. TRY AND GET MAINTENANCE you feel the freedom only working for
DOCUMENTS AND, IF POSSIBLE, TEST yourself can bring. It provides for
PROGRAMS. this, if the you a challange that few people everBy doing take on. You can do OK in. thecompany goes out of business (and
they do go out of business, dont wilderness IF you take care of
they), you at least have some way of yourself by following some of the

suggestions above.
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MICROCOMPUTERS AND THE DESIGN OF CONTELLIGENT SYSTEMS

1980 Dean Gengle
P.O. Box 14431
San Francisco, CA 94114

ABSTRACT

Contelligence is the combination of consciousness and intelligence. The linking of human bio-
computers with microcomputers defines a particular system. By virtue of the human side of the

We have all heard of programs com-jinkup, we know that the system possesses contelligence.
bined with computers that teach various biofeedback methods: alpha/theta production and con-
trol; myography; temperature/blood pressure control; etc.

There are many esoteric traditions which have taught "altered states of consciousness" methods
for spiritual and sometimes "magickal" reasons. Can any of these methods be augmented through
computer/human combinations? The purpose of this paper is to explore some of the possibilities
opening up in the age of the personal computer, and to suggest specific experiments that might
be undertaken by the individual seeker/scientist.

e

Research in so-called "artificial intel- the beginnings of a data bank for the collec-
tion and dissemination of information onligence" is proceeding at a rapid pace at

dozens of centers worldwide. Likewise, re- these topics, and, finally, to suggest some
search on "brain/mind" interactions (a field areas for further investigation/exploration.
that covers neurochemistry, neuroanatomy,
neurophysiology, cybernetics, general systems The word "contelligence" was first used by
theory, and many other specialized disci- Timothy Leary to describe the inseparability
plines) is advancing faster than ever thanks of the aspects of the human mind we call
to disccveries and methods developed in the "consciousness, tt on the one hand, and "intel-
last five years. Even that stepchild of sci- ligence" on the other. Prior to the psyche-
ence, parapsychology, is making headway delic revolution of the '60s, consciousness
against previous. academic and scientific was relegated to the status of an historic
prejudices. Parapsychology was finally ad- curiosity. Ratomorphism held sway in aca-
mitted as a legitimate "discipline" to the demic psychology, and B.F. Skinner was king
ranks of the American Association for the Ad- of the Conditioners. One of the first aca~
vancement of Science (AAAS) in 1969. Many of demicians to break the spell of ratomorphism
the methods developed for research into these was Robert Ornstein 1 who placed the study
loosely connected sciences utilize computer of consciousness squarely at the center of
power and data processing techniques. Due to academic and research psychology. Prior to
the rapid reduction in cost-per-byte capacity Ornstein, Arthur Koestler had done a pretty
and computer size, these fields are now open thorough job of debunking the behaviorists'
to investigation by many who could not have reduction of all experience to sets of re-
mustered the resources in the past.necessary flex arcs 2 .
Science is once again becoming accessible to
gifted amateurs thanks to the microprocessor However, the pendulum of popularity quicklyand related technologies. This tradition of swung in the direction of bliss-ninnyhood as
"amateur scholarship" has long existed in the pursuit of "higher consciousness" turned
Europe, of course, but has not been encour- into a general skepticism concerning the
aged much in the U.S. due to what one writer methods of science or even the applicabilityhas called "the cult of expertise." of science to the study of awareness. John
The purpose of this presentation is to quick- discipline of science (applied intelligence)ly sketch out some of the things currently to the study of consciousness. In addition,being done with microcomputers in what we'll Lilly emphasized that the one scientific sub-call "contelligent systems" research (for ject accessible to everyone is one's self.reasons which will be explained), to provide Higher consciousness, then, remains a rather
some beginning resource information for peo- pyrrhic personal victory if it divorces it-ple who are, or may become, interested in self from intelligence, which operates in thethese lines of investigation, and to create here-and-now of the human condition.

Lilly [3] along with a few others brought the
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A contelligent system, at its very minimum programs that are little more than trendydefinition, is the individual human being, gimmicks and not very worthwhile to serious
equipped with the finest biocomputer evolu- investigators of these esoteric tools of tra~tion can buy (at least for mammalian bipeds). dition. To paraphrase the poet Rumi: justEven without the use of microcomputers, indi- because there are counterfeiters does notviduals can concern themselves with the de- mean there is no such thing as real gold.sign of their systems. There are many eso-teric psychologies that teach methods for Category two, software interactive designs,"altered states of consciousness" and methods includes the design of teaching games, simu-for self-improvement. However, what we are lations and self-help programs of variousinterested in here is the machine enhance- kinds. The design of lifework planning pro-ment of contelligence as represented by hu- grams, for example, which would take the in-man/machine linkups and manifested in such dividual through a course of personal explo-methods as biofeedback and psychosimulation. ration of skills, interests, aptitudes andFor us a "contelligent system" is any combi- aspirations is the kind of design/researchnation of hardward/software/biocomputer that we're thinking of. This must combine, again,leads to a synergy of performance thereof. the skills of the programmer with the skills(Synergy: the combined effect of individual of the counselor, psychologist and educator.parts which is not predictable by their
arithmetical sum.) One programmer/wizard of the author's ac-

quaintance has taken the esoteric traditionProof of what can be accomplished sans ma~ of Tibetan Buddhism as represented in "Thechine is presented by Jack Schwarz, a Dutch- Game of Life" and has designed an interac-
man who taught himself voluntary biophysical tive program which teaches, entertains, andcontrol as he grew up in pre-World War II incrementally enlightens all at the sameHolland. As a preface to a talk or lecture, time. [5] There is much to be gained, bothhe used to lie on a bed of nails and then al- personally and economically, in this parti-low the audience to inspect the healed punc- cular category.ture wounds at the end. At the Menninger
Foundation or Langley Porter neuropsychiatric Category three, biofeedback linkups, beginsresearch centers, he would stick a knitting to get us into the area of biofeedback in-needle through his arm for the scientists. strumentation as well as good program de-
He would ask whether he should allow the hole sign. One programmer, who became interestedto bleed or not while an array of sensors re- in dreamwork, designed a system for his mi-corded his heart rate, brain waves, and what- crocomputer that would monitor his sleepever other functions the investigators could states and wake him after a set period of

He would re-think up to monitor. 4 REM (rapid eye movement) sleep.
cord his dream impressions and then go back

There are five major approaches we have iso- to sleep. He reports many beneficial per-lated for purposes of initial categorization sonal results and will, eventually, publishof contelligent systems: (1) software design his experiences in order to guide others
alone; (2) software interactive designs; (3) wishing to embark on their own dream explo-biofeedback linkups; (4) esoteric research ration work.
design; and (5) combined methods for future
research. Tim Scully, a gifted student of alteredThis categorization is a broad one
and should not be considered as final, since states of consciousness, has published sev-
developments in any field always prove to be eral articles on the subject of biofeedback

and microcomputers. 6 A technique calledsurprising to the paradigm promulgators ofits beginnings. "visual evoked response averaging" has been
used to study the brain's response to lights,
sounds, and touch. In a series of experi-Category one, software design alone, is ac-

cesible to any individual who currently pos- ments leading from this technique, a compu-
sesses a microcomputer. Examples include the ter has been taught to identify words that

an experimental subject was thinking. Thesecomputerization of the I Ching, or Chinese
book of changes, which acts as an intuition~ early experiments are quite limited, of
honing instrument; computerized astrology course, but point the way for further inves-

tigation by interested parties equipped withcomputations; computerized tarot readings and
the Like. All of these programs are current- micros.
ly available with greater or lesser sophisti-

There are other signals besides brainwavescation, depending on the skill and knowledge
of the programmers, of course. A valuable that can be used as input to a computer.
service might be the collection and rating of Temperature feedback from the hands can be

used as an aid to relaxation and visualiza-the available programs in these areas with a
view to providing a kind of consumer feedback tion, both important elements in any kind of
for potential users. There are many such esoteric training. Voltages generated in

:
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the large skeletal muscles can also be used
for control purposes. [7] These other kinds
of biosignals have implications not only for
new kinds of interactive programming, but
for new ways to aid the handicapped as well.
Here, too, the field is wide open to amateur
research.

In category four, esoteric research, we begin
to impinge on the field of parapsychology.
Researcher Nick Herbert of the C-Life Insti-
tute describes a contelligent system he con-
structed to investigate the effects of con-
sciousness on the quantum-mechanical level.
He coupled a radioactive source (thallium)
to a typewriter through a computer which
correlated the statistical properties of the
decaying particles and the English alphabet.
Many physicists are convinced that conscious-
ness does affect events on quantum levels.
Here, then, is a device, or at least the be-
ginnings of a device, to help test that hy-
pothesis. We quote directly from a paper
describing this device called a "metaphase
typewriter":

The essential feature of the meta-
phase typewriter is that a quantum
mechanically indeterminate system
(the unstable thallium nucleus) is
coupled to an output meaningful in
human terms (a printed text). One
can imagine other outputs such as
visual patterns, vocoder sounds, or
musical instruments which could be
interpreted by human observers.
The meaningfulness of the output is
necessary to arouse the observer's
unconscious gestalt-constructing
systems, inducing a particular kind
of active expectancy as the output
is produced. The quantum nature of
the source guarantees that anything
can happen without violating physi-
cal laws, since quantum mechanics
places only statistical restraints
on the output. Meaningful messages
are not excluded by present laws of
physics.
Thus the metaphase typewriter be-
comes a desirable ESP machine. In-
finitely responsive and without
prior constraint, can it react to
psychics, produce cryptic oracles
when ceremoniously invoked, detect
the presence of latent extrasensory
information? Its quantum anagrams
form a new instant and never re-
produced kabbalistic gematria where
the encrypted will of god may be
read out from a computer console by
an operator in the proper state of
grace. As was the tradition in
magical circles, the successful
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ritualist must create his own in-
struments, hand-copy his own gri-
moire (Xeroxed magic texts don't
work), gather his own psychoactive
plants ...

The researcher goes on to describe the possi-
bility that discarnate entities might take
over such a "voluntary typewriter," making
it "the forerunner of a new race of quantum
automatons, novel beings come from " somewhere
else' to share our living space." [3]

The two-person system formed when fingers
are lightly placed on the planchette of a
Ouja board might be duplicated and enhanced
through computer linkup. Using as its var-
fables the combined EEG output of two or more
individuals, a metaphase device might be con-
structed that flashed letters onto a CRT
screen in response to the input of the human

beings involved.

Networked linkups, with the people involved
interacting through telephone lines could
accomplish the same thing. It becomes par-
ticularly exciting to imagine what gifted
psychics might produce using such a system.

Those familiar with current sex research will
remember the wave-shape of the typical sexual
response cycle for men and women. It rises
gradually at first, becomes steeper and then
"peaks" or "spikes" at the point of orgasm.
The shape is somewhat different for men and
women, of course, but the point is that each
position on this response curve represents,
in essence, a particular biophysical state
of the organism.

Using computer-enhanced feedback, might it
not be possible to teach the principles of
sexual tantric yoga much more quickly? The
idea is to maintain oneself at any given
point on the curve for prolonged periods of
time, up to and including the experience of
orgasm. Might this be the pathway toward
the release of "kundalini" or the "serpent
power" spoken of in esoteric tradition?
Appropriate feedback monitors already have
been invented, but there is also room for
new research in this category.

The last category, combined methods, includes
all the others in various combinations and
permutations. For example, the design of a
system which monitors biophysical indicators
of relaxation while teaching a new skill or
mental capacity combines the research being
done in the pedagogical field of suggestology
with biofeedback. The computer might be used
to effectively determine appropriate states
of concentration and to terminate the lesson
when the individual tires and needs a rest.
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Psychosimulations have been hinted at by some 5. Mark Tatz and Jody Kent, Rebirth: Theresearchers already. From the imaginative Tibetan Game of Liberation (New York:involvement one experiences while playing a Anchor Books, 1977).good version of Star Trek, to the completesimulation of experience possible with direct 6. Tim Scully, "Biofeedback and Microcon-sensory/motor input, there is a wide range of puters et seq," People's Computers, threepossibilities that can be examined by the de- parts, Vol. 6, Nos. 2, 3 and 5. Avail-termined microcomputerist. able from 1263 El Camino Real, Menlo
Park, CA 94025, $2.50 ea.We have not covered all the subjects possiblein each category in the interests of brevity. 7. Steve Ciarcia, "Mind Over Matter: AddHowever, the bibliography lists some of the Biofeedback Input to Your Computer,"'sources already available and should get the Byte, Vol. 4, No. 6 (June 1979). FromIn addi-interested experimenter started. Byte Publications, Inc., 70 Main St.,tion, we have included listings of items Peterborough, NH 03458, $2.00.which will be helpful to the amateur experi-

8.menter in the field of contelligent systems Nick Herbert, "Metaphase Typewriter --design. [9,10,11,12 An Exercise in Free Assembly." C-LifePublication No. 3710, from C-Life Insti-In order to encourage this kind of explora- tute, Box 261, Boulder Creek, CA 95006.tion on an amateur basis, we have formed the
Contelligent Systems Interest Group, under 9. Benjamin B. Wolman, ed., Handbook ofthe auspices of the Institute for the Study Parapsychology (New York: Van Nostrandof the Human Future. Persons who have access Reinhold Company, 1977). An indispensa-to more information along these lines are ble volume for all would-be conscious-urged to write and let us know. Scientific ness researchers.papers, articles, books, etc. are welcomed.In addition, we hope to be able to provide 10. Marilyn Ferguson, The Brain Revolutionoffprints of such resources in months to New York: Bantam Books, 1975). Herselfcome. The address: Contelligent Systems a gifted amateur researcher, Ms. Fergu-Interest Group, ISHF, Inc., P.O. Box 14431, sons' book presents a survey of brain/San Francisco, CA 94114. mind research. Anyone interested in

keeping up with the field would do well
to subscribe to her "Brain/Mind Bulle-ACKNOWLEDGEMENTS tin," a newsletter published every two
weeks. $15 per year from InterfaceThanks from the author to Steven S. Smith for Press, P.O. Box 42211, Los Angeles, CAsupport forthcoming and past, Arlen and Robert 90042.Anton Wilson for egging him on, and to Nick

Herbert, who gave him access to much valuable ll. Elmer and Alyce Green, Beyond Biofeed-contelligence, back (New York: Dell, 1977). An inter-
esting overview of biofeedback research
by two of the pioneers in the field.REFERENCES The Greens are with the Menninger Foun-
dation and have run, among others, Jack1. Robert E. Ornstein, The Psychology of Schwartz through his paces.Consciousness, 2nd. ed., paper (New York:

Harcourt Brace Jovanovich, Inc., 1977). 12. Dean Gengle, "Neoshamanism in the 1980s,
Sphinx Magazine (Basel, Switzerland,2. Arthur Koestler, The Ghost in the Machine: March 1980). Available from the author.The Urge to Self-destruction: A Psycho-logical and Evolutionary Study of Modern

Man's Predicament (New York: Macmillan,
1967).

3. John C. Lilly, M.D., Programming and Meta-
programming in the Human Biocomputer (New
York: Julian Press, 1972).

4. Jack Schwarz, Voluntary Controls: Exer-
cises for Creative Meditation and for Ac-
tivating the Potential of the Chakras
(New York: E.P. Dutton, 1978).
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ARTIFICIAL INTELLIGENCE AS APPLIED TO INPUT AND OUTPUT
IN THE OFFICE OR

MAKING COMPUTERS READ AND SPEAK

by
Art Derfall

Kurzweil Computer Products, Inc.
33 Cambridge Parkway
Cambridge, MA 02142

(617) 864-4700

Limited font optical character recognition and limited
vocabulary speech response have been in office use for
some time. By incorporation artificial intelligence
(sophisticated programming that emulates simple human

thought processes) two new technologies have been de-
veloped--omni-font OCR and unlimited vocabulary synthe-
tic speech. Combining the two into one system you have
The Kurzweil Reading Machine for the blind. Seperately
the two have unique applications to system input and

output. How a machine reads and speaks is as interesting
as the "humanization" of that device.

A great deal of the technological develop- represents a fairly high level of learn-
ments in the office have been in hardware; the ing. An "A", for example, no matter

what type style, has a unique form.further sophistication lies in software enhance-
ment especially in the area of artificial intel- It's a closed loop on top with an open

cavity below, and an extension of the
ligence. Simply out, it's the science of making For final re-machines do things that would require intelligence loop across the center.
if done by man. For example, reading any print- cognition the system has to seperate
ed materials and speaking it out loud. It may touching characters, mend broken char-
sound far-fetched but such a machine was Kurzweil acters, differentiate "els" from "ones"

Computer Product's first device-a reading machine if they are the same character, and even
for the blind. recognize ligitures such as ff, fi, f1,

All the articles I've read concerning computer ffi, and ff1 that do not need splitting.
conferencing, word processing, COM, photocomposition, The accompanying pictures show how the
electronic mail, electronic libraries, etc. play system is trained to recognize chara-
up the fact that data storage has become much cters-how a machine learns to read.
cheaper and transmission much faster. Huge data Because of the variety of the
bases' rscan be accessed by word-search strings, and the materials that might be presented to
documents can be sent around the world to hundreds the scanner some menu questions are
or millions of people. The one thing that is answered first. In diagram #1, if
rarely mentioned is how the data bases are built. zeros and O's, ones and small 1's look
With all our existing knowledge in typed or print- alike, the system will look at the
ed format, data entry for storage or transmission surrounding characters in order to make

has usually meant manual keying. OCR (optical a judgement. If the character is sur-
character recognition) is faster than redundant rounded by numbers, it is probably a
keying but, up to now, has been limited to scan- number also. You unconsciously would do

the same . How would you differentiatening only a few type fonts with many restrictions
as to page format, line spacing, and most impor- capital I's form small 1's if they were
tantly, could only read typed material. Character represented by the same character? It
recognition is accomplished by matching shapes is probably a capital "I" if it stands
which is a very rigid approach. alone or at the beginning of a word.

To enter text into a system from many source The system uses the same logic.
documents including journals and books, calls for Diagram #2 shows another menu
an OCR device that can read any type face either for paragraph recognition determined
uniformly or proportionally spaced. An omni-font by vertical spacing and horizontal
scanner has to recognize characters on a page in indentation-informantion that might be
much the same manner as you and I learned in important in text searching and photo-
school. The machine has to abstract the in- composition.
variant properties of a letter, which in humans, Diagram #3 shows Calibrating-the
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scanner reads a line or two to get a feel for Connected to a word processing system orcharacter weight, spacing, and differences reservations desk, it would allow thein upper and lower case letters. When it blind to be hired for normally sighted posi-has seen enough characters in Calibration tions by converting keystrokes and screen
mode, the system automatically enters images to speech. A similar application is inTraining. The inverse video characters the new home computer networks such as Theare the system's way of saying, "Here's my Source from Telecomputing Corporation ofbest guess from my general, internal logic. America, and Viewdata just being introduced.I'm not 95% certain, though, so please tell U.P.I. news, stock market quotations, games,
me via the keyboard if I'm right or wrong." encyclopedias, catalogs, etc. can be calledThe large character on the right of the up right in your home or office. Speechscreen is a blow-up of the character on the output, even for the sighted, is desirable in
Page as the scanner sees it. order to "humanize" interaction.

Diagram #4-Training. The steps in- Another application is accessing datavolved are not much different from when we bases from touchtone phones. The mainlearned to read. The system makes initial telephone number plus a string of digitsidentification. The operator makes correc- would connect you with the correct file.tions and deletes poorly formed images as being The computer would speak in response. Anybad examples. As the system reads more lines unrecognized words could be spelled out bywith the operator (teacher?) intervening pressing the # key. The * key could signalit becomes more and more confident in its "human assistance needed" or "please send me
guesses (fewer inverse videos). If the project additional information. A subscriber identi-has a mix of fonts, the system should be fication number is all that would be needed.trained on each. Training can be stored and Electronic messaging systems are usuallycalled back at a later date. In Data Entry designed around CRTs or printers. The
mode the system will recognize characters equipment is expensive and messages can onlyin a mix of fonts and even put out a code be retrieved while in the office. Oneas to when a.certain font begins and ends. $1,000 Talking Terminal (and computer) access-
The operator in this mode can continue to ed by 100 individuals from any phone would
make corrections and changes as with any edit accomplish the same thing. Alternatively,station. The system with one operator can each person's CRT or printer would cost that.
equal the output of ten operators manually Weidner Communications in La Jolla,
keying text. The question becomes, "Is the California and World Translation Companymachine assisting the human, or the human in Ottawa, Ontario market a software/hardwareassisting the machine?" package that can convert text in one language

The other area of technology Kurzweil to another on a work processor. The conver-
Computer Products is involved in is sion is about 85% with the translation com-
unlimited vocabulary synthetic speech pleted by the terminal operator. Certainly,
systems. Combined with the omni-font OCR an omni-font scanner is the best input
technology, you have the Kurzweil Reading device for books, journals, etc. but a more
Machine for the blind. We have programmed interesting system would have an unlimited
our microprocessor to group letters into words. vocabulary synthetic speech device for
A 1000 rules of pronunciation and 2000 excep- output. Scan a book in French or Spanish
tions convert the text into synthesizes speech and have it spoken in English!
through hardware we developed. A special Artificial intelligence is a fascinating
analysis then assigns a stress contour field with many applications for information
within each word. A sentence parsing program processing. Since our store of knowledge is
then analyzes the syntax of the sentence estimated to be doubling every five years
and its phrases to assign a stress contour (up from every ten years in the 60s) a
within each sentence and appropriate pauses computer terminal in every home, an omni-font
between words. The result is a relatively scanner in every Post Office, or synthetic
natural inflection. (Recordings of the two-way interactive data wrist radios no
voice are available upon request). The longer seem impossible.
Quality of the speech is limited only by the
number or algorithms that are added. Given
time and a large enough market, synthesizes
speech quality should approach that of the
human voice.

Kurzweil Computer Products is develop-
ing a Talking Terminal for a variety of
applications in the Office (and Home) of the
Future. It will be a small plug-in device
that can convert any digitized information
to umlimited vocabulary synthetic speech.
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Seas, Right side up

Celibrating No output
e or SPACE: move down; U: move up; CR: exit; abort; P : restert

Do cepitel "1" and smell °1' look alike?
Y @re leading quotes (*) and trailing quotes (7) different"
y Shoula spaces be preserved?

Te the numter end smeli 1 look elike?
u Are all letters the same width?

1window

N cepitel °D' (the letter) and zero look alike?

Diagram #1: Menu questions for aiding character recognition.
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NUMBER 7
a5

Tuesday Morning. It was this morning reported, that the
Bulldog engaged the Friseur, yard-arm and yard-arm three
glasses and a haif,? but was obliged to sheer off for want of
powder. Ic is hoped that enquiry will be made into this affairina proper place.
Tuesday Evening. The account of the engagement betweenthe Bulldog and Friseur was premature.
Wednesday Morning. Another express is arrived, which

brings news, that the Friseur had lost all her masts, and threehundred of her men, in the late engagement; and that Capt.Grim is come into harbour much shattered.
Wednesday Evening. We hear that the brave Capt. Grim,having expended his powder, proposed to enter the Friseursword in hand, but that his lieutenant, the nephew of a cer-tain nobleman, remonstrated against it.
Thursdey Morning. Wi wait impatiently for a full accountof the late engagement between theBulldog and Friseur.Thursday Evening. It is said chat the Order of the Bath willbe sent to Capt. Grim.
Friday Morning. A certain Lord of the Admiralty has beenbeard to say of a certain captain, that if he had done his duty, aterain French ship might have been taken. Ie was not thus

Friday Eveniing. There is certain information at the AdMiralty, that th Friseur is taken, after a resistance of abouttwo hours.

Saturday Morning. A letter from one of the gunners of the

ly to the bravery and resolution of Capt.w never owed anY of his advancement to borough.» OT any other corryptersof the people.SatuTdey Evening, Ca
®D account that he engaged the Friseur, a ship of equal

pt. Grim arrived at the Admiralty,
forcewith his

a

Diagram JA: The actual page to be scanned. Note italics
and superscript in line 3.

the days of Cromwell.
tharmerit

their suces whol]
Bulldog, mentions th€ taking of the Friseur, and attributes

own, off Cape and after
& The

woul! be and thune
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"Ready Right side up

Calibrating No output
* D or SPACE move down; U move ups CR: exit; Q: abort; R: restert
" .Dees extre vertical apace indicate @ new peragraph?
v Does horizontel indentation indicate e new peragraph?
2 If yes, specify miniaum number of spaces of indent (2 for non-unit-width)

q

Diagram #2: Menu for aiding paragraph recognition.

Scanning Line 2 Right side up

Training No output

Verify 1

Diagram #3: Calibrating Mode. The scanner reads: a line or two to get
a feel for the size and spacing of characters. The system will automatically
enter Training Mode. The large "T" is a blowup of the "T" in Tuesday as the
scanner sees it.
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DIAGRAM #4 - Training Mode. Operator accepts correct guesses,
corrects wrong ones, and deletes poorly formed characters.
As more lines are read and accepted the system becomes more

confident in its identification (fewer inverse videos). The
<2 72 notation indicates a change in font. In line 2, brackets
aroung "rm" were placed by the operator to indicate the correct
identification of two touching characters. In line 3, {$3}

pum

od

Reac. Line 18 Right side up

No output

7S MPD's:2 38 phonebookMPD's: chapter 11
41 MPD's: chapter 11a4 41 MPD 's:as -60 MPD?

chapter 11
idler

eeMDREe® Ctype SPACE to continue: 0 to abort)Verify 1

PEPLACE
9 expended his powder ihe14éaword we a s@urin thand, €

Proposed to enter fgbut that fis Lieutenant, the raphe. a cer-1Sétein nobleman,168 remonstrated against it.Dersday Morn ing We wait176a the late engagement between impatiently fer a f..1 account
the anc

RA ~ ewe

Training sets on disi, and total MPD's in each:

4

It 18 that the de- nt

location #5 (25 training locations available). 60 out of
205 MPD cells (multiproperty descriptor) have been used.
The cells are software images of trained characters.
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t THE STARSHIP SIMULATION PROJECT

David and Annie Fox
Co-Directors of MARIN COMPUTER CENTER
a non-profit educational organization

70 Skyview Terrace Room 301
San Rafael, CA 94903

(415) 472-2650

Abstract comedy. Our pleas to bring back the show
went unheeded, and we were disconsolate to

Anyone who has ever seen a clear sky at be grounded so heartiessly.night has desired to leaved this planet (if But true science fiction fans are never
only temporarlly) and travel out Into a sea earthbound for long. We tived In the hopeof stars. Peopte have been wondering about that Captain Kirk and crew would one dayreturn to us. Then came the re-runs, and wesuch an experience for thousands of years.

watched them iIke junkies savoring a fix.Unfortunately, actual space technology has
And here [t later. We'vebeen hard pressed to keep pace with human Is 13 years

dreams, and our imaginations have been expertenced the Star Wars craze, the Starfurther stimulated by sclence fiction books Trek movie has been released as wel! as
and films. Disney's Black Hole, and al! of us have seenAnd yet, partaking In these

them at least once (so far).media creates a space experience that Is a
rather passive one. How can we explain this phenomenalWhat would It really be like to be a craving for an Intergalactic experience? We
part of the crew of a galactic cruiser? can't really - except to say that from theWith the use of computers, within the beginning of humankind's origin on thiscontext of a complete sensory environment, planet, we have had a fascination with the
we are creating an opportunity for people to stars and an unquenchable obsession with thefind out. possibility that there are other Inhabited

Through the auspicles of a grant from worlds to make contact with.the San Francisco Foundation, Marin Computer Towards this end, Marin Computer Centerhas begun bullding a Starship.Center has, for the past 12 months, been
putting together a full scale, operational Unfortunately, the ship we are building wi!!bridge of an tnterste! lar vehicle. it Is never leave the ground, but [ts crew willcalled The Starship Simulation Project. never know the difference.

What?Why?

In 1967 the television serles Star Trek in March 1979 we began work on anwas first broadcast. Millions of people endeavor which represents a revolutionarywatched In awe as an incredibly talented step in educational technology, the Starshipgroup of writers, set designers, special Simulation Project, a computerized flighteffects people and actors pooled their control deck of a simulated Interstellarvesse|.energy to create an Illusion of space travelfor thetr audlence. The dream was so real We are constructing a multi-sensoryand compelling that for one hour each and environment that will enable people to haveevery week we left our !iving room couches a very real experience of space travel.and sat on the bridge of the Starship It's our goal to provide people with theEnterprise. experlence that we live In a universe ofWhen the miscalculated decision to infinite possibilities, that the Universe,cancel Star Trek came down from the NBC as well as our role within It, Is limitless!network executives, there was an outpouring We are setting out to expand people'sof sentiment from the public that was
We were

ability to dream, and in so dotng, empoweroverwhelming and unprecedented. them with the knowledge that those dreamsoutraged and saddened that our can become a reality. To dream Is to movereality/fantasy of belng on board the from the known Into the unknown. After aEnterprise was snatched away from us only to "Starship Expertence", the unknown wilthave our beloved Starfleet Officers replacedby the Inhabitants of some trite situation mater lal
become more approachable. By giving peoplenew dream new goals are set and
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eventually attained. Man's ultimate future 3) Communications Officer - responsible
Is not an earthbound one. We are a species for all conmunications, audio, visual,
of exptorers. The Starship Simulation navigational, and digital, within the
Project will Inspfre renewed enthusiasm for ship and between the ship and other
actual space exploration. ships or planets.

How will this be achieved? By making 4) Sclence and Technica! Information
the special effects so complete that after a Officer - responsible for analyzing and
one-hour "flight" participants will be identifying objects around the ship.
visibly Shaken, that Is, they wil!) He has contro! of the ship's long and
experlence the challenge, thrill, joy and short range scanners and the on-board
fear that a "real" Starship crew might sclence computer IIbrary.
experlence. Realism ts the key to the 5)

Thts realism will be
Engtneer - responsible for

Starship's success. maintaining the ship at optimal levels
generated by equipping the Starship with the of operation through power distributton
fol lowing: and contro! of life support systems.

6) Defense/Offense Officer
It will be contained within an oval responsible for the ship's defensive

shaped geodesic dome to Isolate the weaponry/technology (tractor beam,
players from the present day pressor beam, shleld, laser).
environment.

The dome wil! be contained within an The underlying philosophy of this game
800 square foot "hanger deck" (a room Is that all life forms are intrinsically
at the Marin Computer Center). It Is unethical toworthy of respect.
The game will use siides, video tape, destroy elther these I!fe forms or their

film, and computer graphics projected creations. The ship has a wide range of
on a large screen to create images of technological devices, but no "weapons".
space travel, alien encounter and The technological devices could be used as
communication (like a picture phone) weapons, though, If someone really wanted to
and atmospheric evaluation of planets (a potato peeler can be a lethal weapon in
(scans). Also available will be visual the wrong hands). When the Starship meets
access to a {tbrary of essential other life forms which appear to be hostile,
scientific information. It would be very easy to use the ship's

However, theA quadraphonic sound system will be technology to destroy them.
Installed to give the most realistic consequences of such an action would be dire
sound effects possible. (Karmic kickback). The players wil! rapidly
Colored Incandescent lighting will be begin to look for other ways to deal with

used to create various moods on the hostile allens. There will always be at
least one or two workable alternatives tobridge. If theA galactic map will be projected on the use of violence. For example,

the dome ceiling. ptayers viewed the "enemy" as someone whose
goals conflict with those of the Starship,

The deck wil! be outfitted with six then the conflict might be resolved by
command consoles, each equipped with an discovering a way to expand the Starship's
Apple It, color monitor, light pen, goals to Include those of the "enemy".
joysticks, and various buttons, lights, and The crew will be presented with a wide
switches. All consotes will talk to each varlety of scenarios. These scenarios wil!
other through a MariInchIp Microcomputer. Include reallstic obstacles to overcome
Each console will be designed for a specific while on thelr "mission". For example, a

task. These stations are: planetary medical emergency, allen contact,
diplomatic negotiations with alien

1) Captain/Trade Officer - overall societies, Information gathering/exploring,
responsibility for the success of the protecting a planet from a natural disaster,
misston. will make "ultimate commerce and trade, time trip Into the past,

etc...decisions" on destinations, priorities,
trade agreements.
2) Navigator/Helm - responsible for Phase of this project includes the

plotting course to desired destination, designing and actual building of the
Starship. Groups of students, hobblests and

setting up hyperspace jumps as weil as
professionals (from the flelds of video gamemaneuvering the ship at sub-light

speeds. development, video production, computer
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got underway. Assuming that the drive isn'tprogramming, mathematics, electronics, art,
outrageous, there {s nothing In a starshiparchitecture, and education) all have been

volunteering their time and expertise to the that Is fundamentally very expensive once
project. These people have split up into you're set up to make a couple of million of
four main groups - Design, Storyline, them (compare the price of a handbuilt car
Hardware, and Software. with a Ford, and remember that the handbullt

Is using a commercial engine!). One ofPhase | ! of the project is opening the
"hatch" for the general public. The game these starships wiil cost about as much as
will be designed so that people at ali skill an oceangoling yacht costs today.levels can participate. For example, the The fact that this is a mass producedSimulation will give people playing at the starship ts very Important in maximizing the

number of potential storylines. lf thisbeginning levels more time to respond to
emergency situations than experienced were the first starship, we preclude
players. interaction with other human-control ledAll players will need to combine thelr ships. if this were one of a small numberdifferent talents and skills [nm a group of ships (as tn Star Trek), we must

therefore assume It is run by a hugeproblem-solving situation to achleve the
goals set In the scenario. Piayers must bureaucracy back on Terra (e.g., Starfleet
apply their knowledge of mathematics, Command), and therefore has a more limited
physics, logic, human relations, psychology, range of missions.
sclence, history, and more, In order to Imagine Instead the area full of shipsThe accuracy and flitting from place to place. These shipsaccomplish the mission.

kinds ofskl11 with which they apply this knowledge are owned and operated by allwill determine thelr success In the game. people/groups, such as prospectors,Storyline possibilities are endless, as scientists, corporations, governments,are the possibilities for hardware pirates, utopian colonists, adventurers, andembellishments. To keep the Simulation traders. In other words, the kind of thingsforever challenging, random events will be you find on the high seas today. Our ship
merged within a pre-defined galaxy. As new could, then, represent any one of these
technologies. become available, they will be groups In interaction with any of the
incorporated into the Simulation. are

The Simulation need not be limited to
others. The possibilities endless,

space travel. The bridge of a space ship Modular Construction - our mass producedlooks very much like the bridge of a ship Is a collection of modules. Thesesubmarine. All that would be necessary to modules are Interchangab!e and configurabletotally change the game to one of underwater In a targe number of combinations, more likeexploration would be to re-write the rallroad.cars than current rockets. A listsoftware. Or how about a journey through of possible modules fol lows:the human body, a la Fantastic Voyage. * Command module (our simulator).The Starship Is a tremendous learning * Habitat module (living space: human andtool and wit! make It possibie for anyone to alien models are available).directly experlence the theories and * Star drive module.abstractions of advanced sclence, which * Planetary tanding module.otherwise could only be comprehended * Cargo module (many kinds available).intellectually, !f at all. The participants * Fue! module (you use more for longare being given an opportunity to exercise missions).and expand their creative potential and * Farming module.actually SEE their ideas become reality. More modules can be Invented as we needthem. For example, a mission to observe theWhat In? core of the Galaxy (per Larry Niven) mightuse a Laboratory module outfitted with aMass Production - The storylines for the large telescope.stmulation call for our starship to be one
of a mass-produced product, sertal number

The use of a modular design supportsthe multiple mission scenario for the500.320 of the Terran StarTrain Works of starship. We can put together the kind ofJuno. If we look back at projections of the ship needed for the mission we're flying.future of automobiles, computers, and many It seems to be the logical way you would goother technologies, we find that the Massforecasters neglected to consider how cheap
about mass producing starships.production encourages us not to overspeci fysuch things would be after mass production the mission In our design of the command
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module (simulator). We want "soft
controls", both because they're more
reallstic given the drift of technology,
more suited to a flexible set of missions,
and also easler to do given the technology
we have to work with [n bullding the
simulator.

Who?

Below are the cursory descriptions of
the functions of the entire crew. Many
simplifications are possible for younger
players, and much more variety Is possible
for very advanced players.

Captain/Trade Officer - His job is to keep
track of "What's going on", and make the
"Uitimate" decisions for trade agreements,
priority, destinations, and leading the crew
through the galaxy. The Captain can get
business advice on deals from the computer
which will educate him in basic business
principles. In order to be successful in
this role, a player must possess or develop
communication skills, foresight, diplomacy,
restraint, decisiveness and good judgement.

destination.
2) !mplement the course and maintain

It.
The ship has two types of proputsion -

Hyperspace Jumps and a "reaction" type drive
In "normal" space.

Hyperspace travel is by means of
"jumps" through Hyperspace. A minimum
distance for a jump {s stipulated and a
maximum distance Is dictated by several
factors which worsen as the size of the jump
Increases - power requirements and the
accuracy with which you can predict where
you will re-enter "normal" space. Time
required for the jump will probably be
minimal (approximately 20 seconds, player
time). The ship's position must be verified
after every jump, either through
navigational beacons or by Identifying a
star's spectral pattern. These functions
are accomplished through Interaction with
comuntcations and/or science stations.

"Normal" space movement Is accomp| ished
by means of a "reaction" type drive, which
will be based on ElnsteIn's equations. Time
dtalation may, or may not be modeled, but
the IImiting speed of light wil! be amply
exemplified. The power available Is not
IImited by fuel, but by other engineering
concerns. See engineering for details.
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All maneuvering ts planned to be
accompIIshed In 3~space.

Science Technical Information Officer - This
officer has the responsibility of analysing
and identifying objects around the ship. He
has control over the ship's scanners. By
changing the sensitivity of the scanners and
thelr beam width, he gets a trade-off
between how much he can see and how big an
object Is before he can see It. Also, he
controls the area of the scan, which (f
abused, could blind the ship to some very
real dangers. Untll he can Identify and tag
an object, it remains a "boogie" for all
other screens (ie, Navigators display).His information arrives as a
Topographical map showing energy levels for
a given type of energy (ie, radio, visible
light, etc). Upon request, a summary of al!
bands of energy can be displayed for a given
point. From this Information, and with the
help of a "library" computer, the object may
be Identified and tagged. Once tagged, It
Is Identified on all other scanners on the
ship, and Is tracked automatically.

By using the same technique, the
spectra of a sun may be used to Identify the
sun and use It as a reference point for.
navigaton. Note that three polnts are
required for a fix, or a combination of suns
and navigational becons.

Helm/Navi Has two responsibilities:
1 lot course to desired

Engineer - This crew member has control over
an on-board power source which is nearly
limitless. Alas, If you generate power you
must use It - somewhere. If not In doing
work, then by changing it to heat and
radiating It. Also, since no device Is 100%
effective, heat (waste) Is generated even
when converting energy to work. The surface
of the ship Is a collection of radiators.
By controlling which radiators are in use
and how much energy is generated, the ship's
temperature may be kept within acceptable
limits. Exceed these limits, and critical
devices may fal! and eventually the ship
Itself! Here Is a very practical lesson on
Ecological! Balance.

Communications Officer - This person is a
nd of super switchboard operator. There

are a !imited number of recelver/transmitter
pairs (channels) and they must suffice for
all the needs of the ship. Four modes of
communication will occur:

1) Digital communications - A
version of teletype signal. This is
the most preferred mode for most types
of data, since It can be easily stored
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waste areas, high-radlation quadrants, gasby computer, encoded/decoded, and
and dust clouds, etc...transmitted as a burst. {t requires a

mintmum of ship's resources. The The galaxy will be structured somewhat
operator must decide where the messages like our own In terms of star distribution.
are to be routed (captain, personal, All types of systems and stars will be

Included.Ignored) and must bring priority Atl possible combinations oftraffic to the captain's attention.
2) Votce communication - requires governments, civilizations, and cultures can

two channels, for simultaneous take place In this galaxy, from stone-agelisten/talk capability. Reserved for planets up to multiple system cultures.
Technical levels range from neanderthal tohigh importance traffic such as

negotiations and diplomatic overtures, energy beings that can do it all by pureAll conceivable culturaland sometimes "docking" maneuvers. thought.
3) Navigational beacon recelvers - Interactions have taken place, are taking

Although Inertial navigation techniques place, or will take place.work well for normal space travel, a Systems change - worlds can evolve from
jump through hyperspace will disorient one type to another. A colony may graduallysuch a system. By triangulating off of become an Industrial world, for example, orthree beacons, the inertial navigation the economy may collapse, civil wars can
system may be reset. break out, etc., etc.

4) Video - videotaped messages may The dangers to be encountered on an
be created on board to be sent to alten Interplanetary voyage can be of naturalcultures or to the home base. origin, such as asterolds, radiation, novas,gravity hazards, time/space warps, plagues,Defense/Offense Officer - Does more than and hostile tife forms. However, disastermerely point the gun and shoot. He has need not be limited to those alreadythree devices at his disposal: Killer droids, wars,1) Tractor Beam

occuring In nature.
computer malfunctions, fuel shortages, and2) Pressor Beam galaxy-wlde recessions are all possible3) Shieids challenges to the ship's crew. ImaginationThe tractor and pressor beams are used Is the Ifmit In this area.for:

In this Concluston1) Destroying large meteors.
mode the tractor and pressor beams are
alternated, causing great stresses on the Although 30 of us have been at work onmolecular level. Abuse of this could the Starship for the past year, the scopedestroy the ship. and magnitude of the project allows room for

In this2) Loading the ship In space. many more participants. If you aremode the beams are used simultaneously interested In helping us out In any way,balancing one against the other. contact us In care of the Marin ComputerThe shields can be used to block the Center. In any case, we Invite you totractor/pressor beams In a hostife become a member of the crew when thesituation, by setting up an Interference Starship Is ready to depart!pattern. They can also serve, with varyingdegrees of effectiveness, as protecton Acknow!l edgementsagainst other energy beams or projectiles.The use of the shields reduces scan and We want to thank Doug Fajardo, MichaelKlassen, John Walker and the rest of the
communications to very short range.

Starship Simulation Project particlpants forWhere? thetr contributions to this paper.
We also want to thank Chris BeatriceThe galaxy Is to be as realistic In for his ablilty to capture the essence ofterms of its physical make-up as possible. the project In his art work.100 X 100 X 8 light years, spiral arms,central core with radiation storms aroundIt. Radiation storms have only a fewentrances. for ships, but are uninhabitableexcept for small, long-lived space stations.A Black hole Is In the center of the galaxy.The galaxy has Inhabited systems, desolate Please see frontispiece illuetration.
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COMPUTER GAMES IN EDUCATION

David H. Ahl
Creative Computing
P.O. Box 789-M

Morristown, New Jersev 07960

The term "computer games" refers to
a wide variety of recreational and
educational uses of computers which have
already proved their value in a variety of
settings but which are only in their
infancy. For recreation, they offer far
more potential variety and sophistication
than TV or handheld games, And for
education, they provide an incomparable
motivational tool.

As an example in the educational
context, suppose it's 1847, Your team of
oxen has been pulling your wagon across
Kansas for the last two weeks and you
reckon you've been covering a good fifteen
miles a day. Faced with the Republician
River you decide to ford it and -- oh, no!
it's deeper than you thought. The wagon

is swamped and you lose most of your food
and clothes. Fortunately you had secured
your medical supplies and ammunition high
in the wagon and you didn't lose those too.

But now you have to decide whether
to make for the next fort which is three
days away or to stop and hunt. Since
you're in buffalo country, you decide to
hunt and wait until later to stop at a
fort.

And so it continues in the computer
game, "Oregon Trail," During your
six-month journey you face attacks from
wild animals, Indians and bandits. Your
wagon can get swamped, break a wheel or
even have a fire. Your oxen can get
injured or wander off, In the mountains,
heavy rains, snow, and impassable trails
are constant hazards. Illness and injuries
are always a threat.

Fewer than 30 percent of the
pioneers that set off from Independence,
Missouri from 1840 to 1870 ever made it to
the west coast. Now it's your turn to see
if you can be one of the survivors. But at
least if you don't make it, you get another
chance.

Sample runs from four educational games available from Creative Computing
Software (1 to r): U.S. Map, Lunar Lander (LEM), Malaria,

How would you like to learn about
history by living throueh it vicariously
via a computer game? Given the choice,millions.of kids are opting for the
computer game approach and their teachers
are finding the learning is frequentlybetter than that provided by the
traditional textbook.

These types of games, sometimes
called simulations, are available in many
subject areas for many grade levels. In
social studies, young children can learn
how a simple economic system works using
the vrogram "Hammurabi." Players decide
how much land to plant with grain each
year, how much to feed their people and how
much to trade with neighboring city-states,
Harvests are good some years, bad in
others. Rats sometimes get in the grain
bins, "King," a more complex simulation in
the same vein, introduces the problems of
industrial development, pollution and
tourism. Economics on a local scale can be
experienced with the program "Lemonade
Stand." In the simulation, players must
decide how much lemonade to make, the price
to charge and how many signs to make. One
outside variable is the weather; rainy days
are obviously not good for lemonade sales.
On the other hand, a circus parade is a big
stimulant.

Science and ecology simulations
allow plavers to experience situations and
experiment with variables that are far
beyond the reach of any normal classroom or
textbook. For example, in "Malaria,"
students must try to control a malaria
outbreak in a Central Amnerican country.
Pesticides, treatment for the ill,
preventive innoculations, and field
hospitals are the variables to be
controlled. Students discover that the
disease is easy to control if cost is no
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object, but unfortunately it's a major Of course, many of thesebarrier in most third world nations. "educational" games are being played for
"Tae" lets students experiment with just sheer fun. The dividing line betweenthe tacging-and-recovery method of education and recreation is a bit muddy.

Users ofmeasuring wildlife populations. In playing chess, for example, is it solely"Sterl" try to eradicate the destructive recreation, or is there learning takingserew worm fly with various types of place? There are, however, scores of
computer games written soley for fun.pesticides as well as male sterilization.

In English, games such as "Haneman" Computer hackers at many installationsand "Don't Fall" help teach children word wrote games for their own enjoyment in theskills in a highly motivational way. In 50's, The first of these to emerge on a*"Madlibs" and "Red Ridine" the program widespread basis was spacewar whichcreates funny, often hilarious, stories. surfaced at MIT's EE Department around
However, for them to be readable, the 1961, Also, some of the chess and checkersplayer must use various parts of speech programs written as part of artificialcorrectly. "Spelling," "Haiku," "Rard," intelligence reseach projects in the 50's
and other games provide practice in other and 60's started to become more widelyavailable too.aspects of lanruage arts.

"adventure" is a wildly popular But the widespread availability of
computer game in which players explore a computer power in the late 60's and massTolkien-like environment complete with availability with the advent of thetrolls, animals, treasures in a landscape microcomputer in 1975, saw hundreds ofof hills ravines, forests and caves, You small companies and individuals rush togive the computer commands such as "Go produce the "ultimate" computer game.

"Star Trek" held the lead in popularity forWest," "Pick Up Lantern," or "Drink Water."
Your object is to 1) discover how to play about two years, but Paramount'sthe game and 2) overcome the obstacles, unwillingness to license the name hasand return tofind the treasure, prevented it from real mass use, As this"civilization." Now imagine playing this is being written (late 1979), contendersfascinating and addictive game in French! for the leading computer game includeOr Spanish, Or German. Language teachers "Breakout" (Atari) and its manyhave never before had such a powerful derivatives, "Super Invader" (Creativemotivational tool to assist them in their Computing), "Adventure," and several chessteaching. It's like parachuting the and backgammon programs,student into the midst of a foreign country Where to from here? It's anybody'swith the instructions, "learn to speak the guess, Obviously, new games will use thelanguage and you will be able to survive, newer technology now available -- highfind some treasure, and escape." resolution color graphics, multi-channelSimilarly fascinatine games have music and sound synthesizers, voicebeen written in many other subject areas: systhesis and recognition, light pens andMathematics, geometry, and logic (where it much more, The real-time "Air Trafficall started), physics, chemistry, biology, Controller" game/simulation today almosteconomics, business, medicine, geology and exactly duplicates the situation faced bymany, many others,

Computer rames know no age limits. an actual air traffie controller,
Tomorrow, one will be able to eliminate theFor the new Sesame Place participatory play word "almost."parks, Creative Computing Software has

developed a series of sames for players who
Computers weren't invented to play

cannot yet read, games, But computerists, right from theAt the Lighthouse School very beginning, found that these machinesin Wisconsin, first to third graders are could be programmed to do so awfullywriting their own games. Elementary and well. The known motivation of games insecondary schools, colleges, and graduate general and the fact that computer usageschools throughout the U.S. are using tends to increase personal interaction andcomputer games, In Salt Lake City, apublic education center is teaching adults peer tutoring make computer games one ofthe most powerful educational tools and oneEnglish language skills via computer, while of the most enjoyable recreational pastimesseveral museums have computer same exhibits available today.oriented to visitors of all ages,
## # # #
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SOLVING THE SHOOTING STARS PUZZLE

Joel Shprentz
The BDM Corporation

7915 Jones Branch Drive
McLean, Virginia 22102

Abstract

Shooting stars is a puzzle that can be black holes. Each arc represents a move that
played on smal], computers. The shooting transforms one pattern into another. The

network contains 512 nodes and 2304 arcs.Stars puzzle is solved by transforming an
initial pattern of stars into a final pattern The portion of the network representing
of stars in the minimum number of moves. The the first two moves of the puzzle is shown in
puzzle is similar in structure to a network figure 7. Each node is labeled with the
with the nodes representing patterns and arcs pattern it represents. Each arc is labeled
representing moves. The solution to the with the number of the star that was shot in
shortest path problem in the network is also the move that the arc represents.
the solution to the puzzle. A FORTH program The player can win by finding a sequence
that solves the puzzle on a TRS-80 computer of arcs that creates a path from the initial
is presented. node (representing the initial configuration)

to the final node (representing the final
configuration).The Shooting Stars Puzzle The goal of winning in the
fewest moves is achieved by finding the

The shooting stars puzzle can be played shortest path from the initial node to the
on small computers [2] and programmable final node.
calculators [3]. The puzzle is played in a
universe which is arranged in a 3 by 3 grid Exhaustive Search
(figure 1). Each of the nine universe grid
positions holds either a star or a black The exhaustive search approach is to let
hole. The goal of the puzzle is to transform the computer find all possible paths from the
the universe from an initial configuration tnittal node. The computer could identify
(figure 2) to a final configuration (figure paths which reach the final node and record
3) in the minimum number of moves. the shortest such path.

BlackMoves are made by shooting stars. This brute force approach cannot be used
holes cannot be shot. When a star is shot it because of the loops in the network. The
becomes a black hole. Neighboring stars and loops would trick the computer into finding

an infinite number of paths through theblack holes are also affected by shooting
stars: stars become black holes and black network. The computer would literally be
holes become stars. going around in circles. One of the smallest

The neighborhood around a star is known loops its shown in figure 8.
as a galaxy. The galaxies of a corner star,
a side star, and the center star are shown in Finding the Shortest Path
figures 4 to 6. The corner and side galaxies
can be rotated around the center of the The algorithm used to find the shortest
universe to form the other corner and side path in the shooting stars network is a

galaxies. modification of Dijkstra's algorithm for the
Shooting stars is played on a small shortest path problem [1]. The algorithm has

computer. The computer is used to display been simplified and tailored to fit the
the universe, accept the player's move, and special structure of the shooting stars
update the universe. This process is re~ network.
peated until the player either wins when the Information is kept in two places during

the solution process. Nodes awaiting pro-final configuration (figure 3) is displayed The bestor loses when no stars remain to be shot. cessing are maintained in a queue.
are to follow from each node is kept in an

The Shooting Stars Network Model array. The best arc is the one that lies on
the shortest path to the final node. Ini-

The ahooting stars puzzle can be modeled tially, the final node is on the queve and

by a network of nodes connected by arcs. ali best arcs are set to 255 (an invalid arc
Fach node represents a pattern of stars and number that flags an unprocessed node).
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The shortest path is found by starting
at the final node and tracing backward
through the network, recording the best arc
to take from each node. After initializa-
tion, a node is removed from the queve andall nine possible arca (one for each grid
position) ending at the node are traced
backward as described below. The process of
removing a node from the queue and tracing
the arce backward is repeated until the queue {3]is empty.

The key. to the algorithm is tracing the
arcs backward from each node. Here are the
four steps of tracing an arc:

Check whether the backward arc
exists. Backward arcs exist onlyfor grid positions containing black
holes.If the arc exists, determine the
node from which the arc originates.This is the process of moving
backward through the network.
Check whether the originating node
has already been processed. The
best arc from the originating nodewillbe 255 (an invalid arc number)if the node has not been processed.This step prevents searching in
loops.If the originating node has not yet
been processed, process it now.
Record the arc under consideration
as the best arc to take from the
originating node. Put the orig-
inating node on the queue for
processing.

The Computer Program

The program (listing 1) is based on the
algorithm described above. The program is
written in FORTH [4] and is used on a 16klevel II TRS-80 computer.

-The word SOLVE (line 9, screen 3) is the
main loop of the program. It processes nodesuntil the queve is empty. -Each node pro-cessed is removed from the queve and has its
nine moves traced.

The word TRY-MOVE (line 3, screen 3)traces a single move (arc) backward from a
mode. It executes MOVE-OK? to check whether
the move is valid, NEXT-UNIV to determine the
originating node, NEW-UNIV? to check for
prior processing, and NOTE-MOVE to processthe originating node.

Results

The shooting stars puzzle is solved bythe program in 21 seconds. The output of therun is shown in listing 2. Figure 9 showsthe eleven moves of the solution.
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Figure 1. The nine grid positions of the
universe.
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Figure 2. The initial configuration is onestar surrounded by eight black holes.
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* *

Figure 3. The final configuration is one
black hole surrounded by eight stars.
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Figure 4. The corner
Other corner stars (2, 6, 8) have sin-dlar galaxies.

galaxy around star 0.
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Figure 5. The side galaxy around star 1.Other side stars (3, 5, 7) have similargalaxies.
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Figure 6. The center galaxy around star 4.
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Figure 7. The portion of the network for
the first two moves. Each node is
labeled with a pattern of stars and
each arc is labeled with a move (a
star to shoot).
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Figure 9. The solution to the shooting
stars puzzle (read downward). The
number of the star to shoot is shown
for each pattern.
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Figure 8. One of the loops in the network.
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SCR # |

0 : ARRAY <BUILDS 2 * ALLOT DOES> OVER + + ;

2 HEX 010 CONSTANT FIRST-UNIV 1EF CONSTANT LAST-UNIV
3 0 ARRAY GALAXY 01B , 007 , 036 , 049 , OBA,

124 , oD8 , 1c0 , 180 , DECIMAL

6 140 CONSTANT QUEUE-S1ZE QUEUE-SIZE ARRAY QUEUE
0 VARIABLE HEAD 0 VARIABLE TAIL

9 : NEXT DUP @ 1+ DUP QUEUE-SIZE IF DROP 0 THEN DUP ROT : ;
10 : EMPTY? HEAD @ TAIL @ ;

12 : ONQUEUVE HEAD NEXT DUP TAIL @ IF QUEUE FULL"
13 QUIT THEN QUEUE ;
14 : OFFQUEUE EMPTY? IF . QUEUE EMPTY" QUIT THEN
15 TAIL NEXT QUEUE @ ; =->

SCR #2
: BYTE-ARRAY <BUILDS ALLOT DOES> + ;

1 512 BYTE-ARRAY BEST~MOVE

3 : BIT ( REPLACE NUMBER ON STACK WITH BIT
4 1 SWAP -DUP IF 0 DO DUP + LOOP THEN ;

6 : NEXT-UNIV OVER OVER GALAXY @ XOR ; ( MAKE A MOVE )

8 : REPORT ( DISPLAY A SEQUENCE OF MOVES
9 CR FIRST-UNIV BEGIN DUP BEST-MOVE C@ DUP NEXT-UNTV
10 SWAP DROP SWAP DROP DUP LAST-UNIV = UNTIL DROP ?

12 : MOVE-OK? OVER OVER BIT AND NOT ; ( CAN MOVE BE MADE? )
13
14 : NEW-UNIV? DUP BEST-MOVE C@ 255 = ; ( BEEN HERE BEFORE? )

==>15

SCR # 3
0 : NOTE-MOVE ( SAVE BEST MOVE, PUT NODE ON QUEUE )

DUP ONQUEUE BEST-MOVE C! :

3 : TRY-MOVE ( TRY A SPECIFIC MOVE BACKWARDS )
4 MOVE-OK? IF NEXT-UNIV NEW-UNIV? IF NOTE-MOVE
5 ELSE DROP DROP THEN ELSE DROP THEN ;

7 : QMOVES 9 0 DO TRY-MOVE LOOP DROP ; ( TRY ALL 9 MOVES )

9 : SOLVE ( PROCESS ALL NODES ON QUEUE )
10 BEGIN OFFQUEUE QMOVES EMPTY? UNTIL ;1
12 : INIT ( INITIALIZE ) 0 BEST-MOVE 512 255 FILL
13 HEAD @ TAIL LAST-UNIV ONQUEUE ;
14
15 : SHOOT-STARS INIT SOLVE REPORT ; 38

Listing l. FORTH program to solve shooting stars puzzle.

SHOOT-STARS478141672014 OK

Listing 2. The solution to the shooting stars puzzle found
by the FORTH program above.
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HOW TO PRODUCE RANDOM ACCESS

VIDEOTAPES, VIDEODISCS AND OTHER

INTELLIGENT WONDERS WITH YOUR MICROCOMPUTER

Robert V. Whitney
Whitney Educational Services

2071 Tenth Avenue
San Francisco, CA. 94116

(415) 681 - 4725

Abstract
Recorded video instructional format for inexpensive, multiple copy

programming may be combined with in- production.teractive computer programs and pre-
sented to students via computerized It is NOT possible to record direct
videotape. If desired, the perfected ly to videodisc systems and advantages
programs of instruction may be trans- of the disc are achieved only when
ferred to the videodisc as that tech- large numbers of copies are called for.
nology becomes useful. It is necessary to build the instruction

and work out its strategies on video-
The interactive training system, tape initially.

CATI (for Computer Assisted Television
Instruction), makes use of existing The CATI system developed by the
videotapes or newly created video author and his son, David Whitney, gives
training material. Movies, slides, the instructional programmer the toolsstills or video camera pictures are with which to shape interactive video
recorded on videotape, usually with a programs from existing or new videotapes
small video camera. The videotape ma- which may then be presented directly to
chine is interfaced with a microcom- students with the same equipment.
puter, in this case the Apple II. The
Apple is programmed to find desired This paper constitutes an explana-

tion, description and demonstration ofsegments on videotape and display them
the CATI interactive instructionalon the same screen used for presenta-tion of computer data. system.

An instructional (CAI) program Backgroundis written which requires periodic
keyboard responses from the student The appearance of computer assisted

instruction brought a new kind of learn-who is presented with lesson material
accessed from a combination of compu- ing activity to a few schoolrooms -- for
ter and videotape. a few hours at least -- during the past

twenty. years. Enormous amounts of money
As the student interacts with have been spent on such systems as Plato

the program, appropriate computer and TICCIT and a great deal has been
data ana videotaped material are pre- learned from the relatively small number

of students who have used computers insented as the system's response to
the schoolroom.the specific needs of the student.

If the instruction has been pre- CAI, with its history of complex
pared for wide distribution, taped hardware, expensive interconnections,

and hardwon courseware design has alwaysprograms, complete with computer pro-
nonetheless, encouraged its adherentsgramming, may be transferred from

master videotape to the videodisc because of the learning activity it
x
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always seems to generate. Students The trouble with film or video-like the interactivity -- the chal- tape, course, is that it is not in-
lenge. teractive. And tape or film are not

media we think of as allowing individ-
CAI is Socratic. ualized instruction. These media runIt expects youto do something during your instruction their courses at their own speed,

and it will assert a firm and quick whether the student follows the in-
opinion about your performance. The struction, gets hopelessly lost or
feedback you get as a student is immed- falls asleep.iate, and learning theory holds that
that is a good thing. It's also a good Traditionally, videotape and film
thing that the computer is quite willing are seen as expensive to produce, buyto wait while you go to the refrigerator or rent. They are also inconvenient.
and is NOT willing to release you from a If you don't think so, just ask thedifficult or frustrating lesson until teacher who ordered the instruction,
you have mastered the material. If it rescheduled it, when it failed to ar=is well programmed, the computer will rive, hauled in the projector or video
adjust the instruction to your level of cart, dealt with the plugs and buttons
competence -- which is something that and then returned everything. In spitefilms, books and teachers of largeclasses cannot do.

of the enormous advantages of sound,motion and drama capabilities, the un-
wieldy presentation mechanics of manyIn spite of all of this, CAI has audio visual forms can waste many min-

some formidable problems. Interactive utes of class time for each minute ofas it may be, the computer talks to you relevant coursework absorbed. This
by giving you something to read. Now in problem is even more obvious in busi-this world of noisy TV programs, profes- ness and industry where paid time issional football and stereo rock music, lost when instruction is inefficient.
some students may find something missingat the CAI terminal. Developers have Computer Assisted Televisionnot been unaware of this possibility. instruction -- CATIAs far back as 1966, designers started
adding sound to data displays on the IBM -- that's what we call it -- and we1500. Even the simplest of audio sup- think is offers some answers. The newport can be quite helpful in capturing aspect is random access of sound and/attention, especially among students who or motion visuals. The CATI interfacegrew up nearpinball machines or pong allows random access of both computergames. (What would be the effect if material and videotape segments at theyour best return shot lost its bonk on same time so that interactive instruc-the opposite wall of the pong court?} tion flows along, presenting the stu-

Speaking of sound, there are some
dent with individualized lesson mater-ial of any kind. All material is re-things that can be said a lot better sponsive to the individual student asthan they can be written, which is why anticipated by the program design.we have teachers. Hearing and seeing a

good teacher can certainly help youlearn. And, speaking of seeing some-
We'll assign the access job toour trusty Apple II micro. The Applething more than alphanumerics on the is interfaced to a small, solenoidCRT, CAI developers have long been con- activated, half-inch cassette videocerned about visuals. Both the TICCITand Plato projects developed a graphics tape recorder such as the Sony SLO-320

ability a long time ago. A special
or SLO323 or the Panasonic NV-8200.These are standard, industrial modelplasma screen allows Plato to present Betamax or VHS videotape decks andinteractive graphics with motion capa- require no modification whatsoever.bility. And TICCIT uses TV transmissionto show illustrative material from a
Other video machines may be used also.

central file. But neither of thesesophisticated accomplishments in CAT
Our interface is a card whichslips into an Apple port. It comeshas approached the audio visual wallop with all connectors, ready to go toof a good living instructor -- even work. It costs $ 368.one recorded on videotape.
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Control programs, documentation and still and motion visuals to videotapeinstructional sample routines are from still photos, slides, video camera
part of the interface package. The and 8 mm. film.
only other component required is a
standard color TV set to serve as Before we get down to production,
display CRT for all visuals. we want to clarify, again, why we are

not using the much heralded videodisc.
This arrangement of standard A major objective of this demonstration

hardware is used to program and to is to show you actual production of
present the instruction. Programs interactive video material and you
may include sound and motion visuals, CANNOT record anything on a videodisc.
demonstrations by good teachers, com- You can only PLAY a videodisc.
puter graphics and individualized CAI

The videodisc is cost effectivestyle interaction.
only for quantity production of previ-

A major objective is to elimi-~ ously validated materials which must
nate the media hassle. If a student first be worked out, sculptured and
requires material from movies, slides, tested on videotape. The CATI systemstills or the horse's mouth to help is ideally configured for this task.
him/her understand something, the The system will present the material
computer will provide it from video- to students and may be used to modify
tape easily and within seconds. the material on a running basis.

Conversion of the perfected material
As with all instruction, the to the disc format can be accomplished

values are found in the course design from master videotape when the econom-
and in the software. The challenge ies of play/only mass production are
for the instructional systems design- called for. There is only one signif-
er is to make life as simple as poss- icant difference between the two video
ible for the instructional designer. media and that is the time required to
Having written and gathered the find and play the recorded material.

You can compensate for this differen-teaching material, we think the
teacher should be able to put visuals tial in the production process by com-
on tape and then sit down and program bining computer generated material and
the inStructional presentation quite videotape content. In our instruction,
easily. The routines have been writ- the Betamax player seldom requires more
ten to lead the teacher through this than a few seconds to access needed

material. Since system responses toprocess so that he/she may concentrate
on the instruction instead of the students are combinations of computer
media. and tape material, no delays in inter-

active activity occur. The computer/
Another important objective in videotape interface allows the Apple

the CATI system is the optimum use of to perform all functions simultaneously.
existing films and videotapes. In many

Some of the time, the studentcases, no editing is required. The
entire film may be displayed on tape hears taped audio while working with
followed by CAI style drill or test- computer generated pictures. Thus the
ing with remediation accessed from the designer has a talking computer as well
original presentation. With the tape as a videotape reproducer. The Apple
recorders we are using, you may is kept quite busy as it switches be-

tween audio tracks and video sourceschange the audio for a segment used in
a remediation branch simply by plugging at any tape location called for in the
in a microphone and audio dubbing. the interactive computer progran.
new audio on a-separate audio track
from the original. The computer will This is the videotape player/re-
switch to the proper track when the corder: a Sony SLO-323. It has all of

the functions you'd expect and a fewtime comes. more: play, fast forward, audio dub,
Our demonstration will actually reverse, stop, pause (still frame),

produce some interactive audio/visual dual track audio selection and variable
instruction. We will program the sys- speed (slow and fast motion) in forward
tem using "BASIC and will transfer and reverse modes.
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These new recorders are wonderful The computer tells the tape mach-
improvements over the older versions. ine to move in the direction of the de-

the tapeYou can now review a tape the way you sired tape address and stops is thenthumb through a book since the pic- when it gets there. The tapeture remains on the screen no matter either played or waits in "pause" until
how fast you run the tape. As stated, the appropriate moment called for inthere are two audio tracks which can the computer program.be used for two levels of competence,bilingual instruction or alternative The interface allows the computerYou can even record on oneresponses. to do two jobs at once. It can locatewhile listening to the other. tape segments at the same time that itis also carrying on a dialogue with a

student.Our Apple II has 32 K of. RAM
memory and a single disk drive. Thedisk is not necessary in giving in- The interface switches betweenvideo sources on computer signal. Itstruction;programs may be saved oncassette and eventually stored on the can switch as often as called for and
videotape audio track. However, the as fast as you wish, integrating mater-disk does speed up the programming ial from the computer program text and
phases. Smaller user memories are the videotape. This "edit as it goes"also workable for many programs. If feature greatly simplifies productionyou elect to have your final tape of videotape material since no complexcarry audio, video and computer pro- video editing need be done for most
gramming you have the advantage of subjects. The tape audio tracks may beputting the entire training module used to narrate any of the instruction,It alsoin one very small package. whether it originates from the computermeans that multiple copies of the or the videotape machine.tape can be copied from the originalin one operation. And you can pick The video programming process isup a two hour tape at your local simple. Visual segments to be used arePotomat store. The tape can even be copied to tape from any source (slides,broadcast, computer program and all, stills, motion pictures, video camerafor copying off the air. This is an or another videotape). We will demon-interesting future prospect which strate each of these transfer methods.would make it possible for studentsto record each days individualized The exact location of the segmentCATI lesson on yesterday's tape on placed on videotape is not important ata home recorder. this point, although some thought should
Demonstration be given to keeping related material inclose proximity in order to minimizeaccess time.Now we are going to load our
authoring program from our disk into The programmer views the tape,the computer. This program is called controlling its functions from theSEARCH. Notice that -- now -- all of computer keyboard. Upon locating a seq-the tape machine functions may be op- ment to be used in the instruction, theerated from the Apple keyboard. beginning and end of the sequence areentered into memory with one keystrokeThe interface and accompanyingsoftware allow the microcomputer to

each. The segment is then assigned a
name which will be written into thelocate videotape addresses by count- instructional CATI program.ing "control track" pulses. Thesepulses are.recorded on a special Programs may be designed whichtrack (not an audio track) and are combine video sources and student re-inherent in the video recording pro- sponses in such a way that new materialcess. Ordinarily, they are used as flows to the student constantly so thatpart of the synchronization system he/she is engaged at all times with noin the recorder. The system produces technology-based delays.30 frames of video pictures each sec-ond. The control track is often used The interface can be prepared toin electronic videotape editing. control any videocassette machine which
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is solenoid operated (remote control-
able) and which outputs the control
track si nal. This includes many
Umatic 474 inch machines) as well as
Betamax and VHS format devices.

Our designs to this writing have
been accomplished in BASIC. We expect
that programming in PASCAL and PILOT
will occupy programming tests in the
next few weeks.

We also expect to extend the
control interface to compatibility
with other microcomputers, probably
the TRS 80 and the Pet in a short
time.
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LESSON DESIGN IN PILOT

Robert N. Watkins
Customer Education Manager

The Computer Merchant
5107 El Cajon Blvd.
San Diego, CA 92115

(714) 582~9557 [ABBS](714) 583-3963 [voice]

Abstract: Lesson design for Computer Assisted Instruction (CAI) consists of
psychological and programming factors. This paper focuses on the programming task
using the CAI language PILOT. A method of lesson design that makes construction of
PILOT lessons easier and less prone to programming error is presented. This methodis part of a class in using PILOT that is taught at Tne Computer Merchant.

Picture this scene: after exposing the dangers of a nuclear power plant,Jane Fonda (as an ace television reporter) examines a typical lesson written in
PILOT. "Oh no!", she gasps. "It's the Spaghetti Syndrome!

And well it might be. What I call the "Spaghetti Syndrome" is the tendencyof computer programs to consist of such twisted, convoluted threads of logic that
they resemble the proverbial plate of spaghetti. If this is not true from the verystart, then certainly as changes and enhancements become necessary the programlisting becomes less obvious and clear as to what is to be accomplished.

Whether the program in question is one written in BASIC or a lesson writtenin PILOT, this occurs too frequently. The comparison with BASIC is intentional,since although BASIC and PILOT were developed for different reasons, they are both
prone to "Spaghetti Syndrome" programming. A look at these development reasons
suggests why.

BASIC, for Beginner's All-purpose symbolic Instruction Code, was written toteach computer programming. It is a simplified language, with a limited vocabulary(which has since been extended rather haphazardly by each and every vendor offeringit). PILOT, for Programmed Instruction, Learning, Or Teaching, was written for theexact opposite: to avoid having to teach programming! Its purpose was to makelesson writing for CAI easy enough so that professional people-progranmmers (ie.,teachers) would not have to become professional computer-programmers also. Theapproach was to make PILOT a simplified language, with a limited vocabulary (whichalso has been extended haphazardly by every vendor offering IT).
The weakness common to both, due to the limited vocabularies, is a lack ofsophisticated mechanisms to control the sequence (or flow) of a program or lesson.These are called control structures, and the more comprehensive the controlstructures at your command, the easier it is to avoid tangled up, error proneprograms (or lessons). But (a philosophical aside here) our concepts of structureare all in the mind anyway, attempts to impose order on a sometimes disorganizedworld, So we see magazine articles on bringing the "wonders" of structuredprogramming to BASIC, and this paper which incorporates structured designtechniques into lesson planning in PILOT.

PILOT: A Brief Summary. For those of you not already familiar with PILOT,it has been described in previous Proceedings volumes, forthis paper, here is a brief summary.
But the purposes of

A PILOT lesson consists of a list. of statements in the form:{*label] (comnand]{condition]: [operand(s)]The brackets are not typed; they are my way of indicating that the elementcontained within them is optional. Thus the only required portion of a PILOTstatement is the colon (: ),
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The label, which must begin with an asterisk (#), is used by several
commands to reference other points within a lesson. If a line is not referred to
by other statements, it is optional. When present, it is followed by a space,
Commands tell the computer what action is desired. If omitted, the command from
the previous statement is assumed. A condition is either Y, N, or a conditional
phrase such as (I<3) enclosed, as shown, in parentheses, The statement will be
executed only if the condition used is true (see below). If omitted, the statementis always executed when reached in a lesson. The operands are different for each
command, and sometimes is not used at all.

Eight (8) PILOT commands are called core commands. These are conmon to all
versions of PILOT, and form the nucleus of its capabilities:

T: Type text to user. T:HI. WELCOME TO PILOT.
A: A:Accept answer from user.

Accept & store answer, A: NAME$
M: Match answer to keywords. M:ANN,BOB, CATHY ,DALE
C: Compute as in BASIC. C=(X°2) +Xe4
R: Does nothing; remark. R: PAUSE SUBROUTINEJ: Jump to another statement. J: *PART2
U: Use a subroutine located U: *PAUSE

at label, then return.
E: Return (if in subroutine) E:

End (if in main lesson)

Typical extensions to the core commands, which differ from one vendor to
another, are:

PR: LESSON PART ONEPR: Begin lesson program.
CLEAR:CLEAR: Clear video screen,

LOC: Move cursor location. LOC: 15 1

TONE: Sound musical note(s). TONE: G4 ,c8
G: Do graphics command. G: COLOR=15

G: PLOT X,23SJ: Load and start another SJ:LESSON PART TWO
lesson from diskette.

A Skeleton Lesson. Appendix A is a dummy lesson written in MUSE Inc.'s
APPILOT, which runs on the APPLE ][ computer. The following section on lesson
design methodology will use it as an example.
main parts.

The lesson is divided into three

Immediately following the lesson header (PR: ) statement comes a collection
These save repetitive typing within the lesson and areof utility subroutines.

called via the Use (U: ) command. They perform such functions as accepting a yes or
no answer, or delaying the lesson a fixed amount of time.

After the utility subroutines is the main lesson logic, which I call the
"script". It is a sequence of statements that outlines the topics to be covered.
No Jump (J: ) commands are used in the script area it proceeds directly from top
to bottom then quits with and End (E: ) command.

Next come a second set of subroutines, which are called by the script.
These can be individual screenfuls of text, called pages (or frames), or control
structures that call pages as needed. An individual page can either present
information to the user (a text page) or test the user on material previously
presented (a quiz page).

The Lesson Design process. Lessons seem to collect in groups. When an
author writes a lesson on a topic and either runs out of room in the computer or

So let'scovers too much material, he/she decides to split the lesson into two.
startat the course level, and plan lesson series from the outset. One possible
hierarchy (with an example) is as follows:
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THE COMPUTER MERCHANTCAI LIBRARY
Subject Computer Programming
Course Using APPILOT
Lesson Lesson Design Methods
utility sub.
script
page sub.

Once you have researched the course you want to present, and subdivided the
material into subtopics of reasonably short length, it is time to design the
lessons themselves. The procedure below can be applied to each lesson in turn,
The result will be a coherent, consistent group of lessons.

1. Make a list of concepts the lesson is to cover. Don't worry about
sequence yet, just put them all down as you think of them. And you can always add
more later.

2. Evaluate each concept in terms of what they student must be able to do
with it after the lesson is successfully completed. Give each a rating, as
follows:

Level One: student need only be exposed to the concept.
Level Two: student must be able to recognize the concept when it is

described.
Level Three: student must be able to explain the concept in his/her own

words.
Level Four: student must be able to recall the exact statement of the

concept,
Level Five: student must be able to recall and apply the concept in the

solution of problems.

3. Eliminate Level One concepts in so far as it is possible, Generally,these will only confuse the student by forcing him/her to expend effort on
relatively non-important items.

4, Sequence the remaining list in the order you want the concepts
presented. Assign a PILOT label to each concept -- these will be used in the
script to identify that section of the lesson. For a lesson on automobile parts,typical labels might be *OVERVIEW, *PISTON, *CARB, and #CYLINDER .

5. Start the script portion of your lesson by writing a Use (U: ) command
for each of the labels you defined above, in the sequence that you numbered them on
your list, Follow these by an End (E: ) command.

6. Start the pages portion of your lesson by writing one text page for
each concept, each page starting with a remark that has the appropriate label onit. If the concept is very short, it can be fully explained on the page in detail.
Usually, however, this will be an introduction for other text pages to follow.

T. Put your skeleton lesson on the computer.
everything has been pencil and paper work.

Note that up to this point,
Now is the time to test your work so

far, and assure yourself that the upper level framework is correct. This is easierto do now because a lot of detail is not yet present.
8. Flesh out the skeleton lesson by adding further text. pages, quiz pages,and/or control structures (see Appendix B) Be sure to add a Use (U: ) command to

your script in the proper sequence for each new page or control structure.
Quiz pages should occur frequently (every two or three text frames at most)and be keyed to the mastery level you assigned each concept. Level One (exposure)concepts.need not be tested at all. Level two (recognition) quizes may take theform of a multiple choice question, where the question text describes the conceptand the choices are among the concept and several close imitations.
Level Three (own word repetition) and Level Four (exact repetition) can use

a
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a similar scheme. The concept is given in the question text, and the user is askedfor the definition. Your Match (M: ) command will have many synonyms if you'retesting for Level Three comprehension, since the user is allowed to use his/her own
words, For Level Four, of course, no synonyms are allowed -- only the exact
description will match.

Level Five is the most difficult to test. Two useful types of questions,
though, are word problems (that we all learned to hate in Math class) and either/or
questions (a favorite of IQ tests). In the former, you pose a problem that
requires the user to apply the concept to get the correct answer. An example would
be to display a simplified Balance Sheet for a business, and ask for the Current
Ratio. The either/or type of question presents two statements involving the
concept, then asks whether statement 1 only, or statement 2 only, or both, or
neither is correct. The statements require the user to first remember the concept,
then apply it to test the two statements in his/her mind.

Quiz pages should respond with enthusiasm or encouragement (based on the
answer). There is no place for a smug computer that ridicules wrong answers with
"You blew it, turkey!" or similar. Such dialog doesn't reveal an immature
computer...just an immature lesson author. Encourage the user, build his/her
confidence and skill together.

9. Packaging the finished lesson should receive some consideration.
APPILOT itself makes a good example. It is distributed on diskette, enclosed in a
1/2" thick three-ring binder. In your binder you could have a short instructions
page, followed by a plastic "floppy pocket" page containing the diskette, followed

Sinceby any illustrations, diagrams, or supplementary reference material desired.
a diskette will hold all the lessons for a course, use regular dividers to separate
the printed material for each lesson. This keeps everything together and presents
a good appearance,

10. Finally, after you have tested it, and it has been in public use for a
while, review the lesson. Are the facts still true? Should certain key words be
included in the Match (M: ) commands, based on your experience? Maybe you have
thought of a clearer. way of describing a concept. If you have constructed your
lessons properly, the effort to edit and even to add whole new pages will be
minimal. And you'll be able to follow easily what you did when you originally
wrote it.

11. And, may I suggest sending us a copy? We're actively involved in
PILOT for the APPLE J{ computer, and hope to serve as a central exchange for
courseware, Both public domain (free-to all) and proprietary (royalties requested)
courseware would interest us.

I hope these notes have been helpful to you who are using PILOT, whatever
the version, and serve to entice you who have not yet discovered how powerful and
easy to use PILOT really is.
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APPENDIX A

A Skeleton APPILOT Lesson

This skeleton lesson can be used as a base on which to build your own
APPILOT lessons. Because core commands were used throughout, you can probably
adapt it for other PILOT versions as well. The only APPILOT dependent commands are
explained in the text: you can substitute the facilities provided in your
implementation.

PR: LESSON PART ONEJ: *SCRIPT
Le
R: *THIS IS THE UTILITY SUBROUTINE
R: *AREA. *

#RETURN R:WAIT FOR USER TO PRESS RETURN
LOC:23,1
T: PLEASE PRESS RETURN TO GO ON.
A:
CLEAR:
E:
Pf:
#PAUSE R:WAIT A SHORT WHILE THEN GO ON
C:DELAY=0
*PAUSI R:
C:DELAY=DELAY+1
J(DELAY<25) : #PAUS1
Es

#YESNO R:ACCEPT YES OR NO ANSWER
A:
M:YES!Y TYEAH!OKIYUP! AFFIRM! YUH
Es

#PAGE2 R:R: # MAIN LESSON SCRIPT
Ry T:THIS IS THE TEXT TO BE DISPLAYED ON

R:YOUR LESSON BEGINS HERE T: PAGE TWO.

Us *PAGE1 Ts
U: *PAGE2
R: ETC. T:QUICK NOW, ON WHAT PAGE (SPELL IT

T:0UT) IS THIS TEXT TO BE DISPLAYED?
T :

# T: PAGE - -R: * TEXT AND QUIZ FRAMES GO HERE A:Ry
M: TWO"PAGE1 R:YOU MAY DESCRIBE PAGE HERE

T:THIS IS THE FIRST LESSON PAGE. TY: THAT'S RIGHT! THIS IS PAGE TWO.
T: THE TEXT ON THIS PAGE WILL BE TYPED TN: SORRY, NO. THE RIGHT PAGE IS TWO.
T:TO THE SCREEN. U: *RETURN

eT:
T: THE U: COMMAND WILL ASK THE USER TO R: * TH-TH-TH-THAT'S AL FOLKS! #T: PRESS RETURN WHEN READY TO GO ON, »

RyT: THEN CLEAR SCREEN FOR NEXT PAGE, R:NO E: IS NEEDED HERE, SINCE THE TRUEU: RETURN R: END OF PROGRAM HAPPENS AT THE END OFE:
Ry R:THE SCRIPT PORTION. SEE? THERE'S

R:ONE RIGHT AFTER ALL THE U: COMMANDS,

T:

R:
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APPENDIX B

Sample Control Structures for use within Page subroutines

label wI
In general, the Jump (J: ) command should only be used to send control to aTHIN THE SAME SUBROUTINE as itself. A subroutine should have only one

entry point the label and only one exit point at the End (E: ) command.

The exception is at the program's beginning, where it is used to jump overthe utility subroutines. Of course, the utility subroutines could be placedelsewhere. In APPILOT they are placed at the front because this speeds execution
time on the APPLE J[ significantly.

«

The control structures discussed below are meant to give YOU greatercontrol over your program. Limiting jumps to local areas only makes the most
common source of errors much less likely. Following the design of the controlstructures likewise assures you that the lesson will flow as you wish, and not
develop unpredictable quirks. And the lesson will be more readable to you (less
Spaghetti Syndrome!).

Re
#SIMPLE R:
R: CONTROL STRUCTURE TYPE 1

R:
R:THE SIMPLE YES/NO DECISION

T:SET THE Y/N FLAG BY A MATCH
T: STATEMENT OR ANY OTHER WAY
T:AVAILABLE IN YOUR PILOT.
T:
TY:THEN PREFIX ALL STATEMENTS
TY: THAT SHOULD EXECUTE WHEN A
TY:DECISION IS TRUE WITH THE
TY: CONDITIONER. BE SURE TO
TY:DO THEM ALL!!
R:
R: REMARKS ARE USEFUL TO SEPARATE
R: CONDITIONS, USE THEM OFTEN!
R:
TN: LIKEWISE ALL STATEMENTS THAT
TN: SHOULD BE EXECUTED WHEN THE
TN:DECISION IS FALSE SHOULD BE
TN:PREFIXED WITH THE N CONDITION.
R:

SUNTIL RsWHILE R: R: CONTROL STRUCTURE TYPE 3R: CONTROL STRUCTURE TYPE 2 R: LOOP EXECUTED 1 OR N TIMESR: LOOP EXECUTED 0,1, OR N TIMES R:WILL ALWAYS EXECUTE AT LEAST ONCER:WILL BYPASS IF CONDITION FALSE R:THIS ONE DOES THE SAME AS *WHILE.C: I=1 C: I=t
®WHILE1 R:
J(1>5) : 'WHILEND

#UNTIL1 R:
T:THIS IS A LINE. T:THIS IS A LINE.
C: IsI+1 C: I=I+1

Y JC I<6) s #UNTIL1J: "WHILE R:
R: R:NOTE AT EXIT TIME I=6 IN *UNTIL,

R:BUT I=5 IN #WHILE.
e

E:
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RERREAHRERAEREARRAREREREEEESERERRRELER
#COMPLEX R:
R: CONTROL STRUCTURE TYPE 4
R: COMPLEX DECISION (>2 POSSIBLES)

T: NOTE THE CAREFUL USE OF THE J:
T: COMMAND IN THIS STRUCTURE.
T:ASSUME X ALREADY SET BY C:
T: COMMAND TO 1,2,3 OR 4i X>1) : #COMPLEX2
T:THIS GROUP GETS EXECUTED ONLY IF
T:Xs1. NOTE THE JUMP AT THE END
T:OF THIS AND EVERY SUBGROUP THAT
T: SENDS CONTROL TO THE ONE END.
J: #COMPEND
R:
#COMPLEX2 R:X=2 HERE. USE REMARKS!
J(X>2) : *COMPLEX3
T: NOTICE THE CREATIVE LABELLING
T: TOO. USE EVERYTHING YOU CAN TO
T:MAKE YOUR LESSONS READABLE. YOU
T:NEVER KNOW WHO WILL READ THEM
T: LATER...MAYBE EVEN YOU!
J
:
*#COMPEND

R
#COMPLEX3 R:X=3 IN THIS GROUP.
J(X>3) : #COMPLEXY
T:YOU CAN DO OTHER THINGS IN A
T: SUBGROUP BESIDES TYPE.
U:RETURN
U: *PAGE23
T:DO YOU UNDERSTAND NOW?
U: #YESNO
TY:GREAT, NOTICE THIS SIMPLE
TY:DECISION HERE TOO? SLICK, EH?
TN:THAT'S TOO BAD, I SUGGEST
TN: ANOTHER READING OF THE PAPER.J
R :

®COMPEND

#COMPLEX4 R: X=4 IF WE GET HERE,
T: ERROR CHECKING LOGIC SHOULD BE
T:PLACED AS CLOSE AS POSSIBLE TO
T:THE A: COMMAND THAT OBTAINS AN
T:ANSWER. WE ASSUME THAT X WAS
T: SET EARLIER BASED ON A VALID
T: INPUT.
T:
T:NOTE THE JUMP BELOW, A GOOD
T:HABIT, ALTHOUGH NOT NEEDED HERE,
T: IF YOU WANT TO ADD ANOTHER SUB-
T:GROUP LATER, THE LOGIC IS ALREADY
T: IN PLACE,J: *COMPEND
R:
#COMPEND R:
T3STATEMENTS COMMON TO ALL CAN BE PUT
T:HERE IF DESIRED, TO AVOID EXTRAS.
U: *RETURN

R:

E:
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AN APPLE FOR THE TEACHER - A Graphic CAI Authoring System
Ted Perry

San Juan Unified School District, KYDE TYME Project
2331 St. Marks Way, Sacramento, California 95825

(916) 487-7517, 485-0619

This is a progress report on two cooperating Title IV-C Projects, the KYDE TYME Project in theSan Juan Unified School District in Sacramento, California, and the CHIPS Project at CaliforniaSchool for the Deaf in Berkeley, California. These two projects are funded to develop a com-
puter assisted instruction author language for the microcomputer. This language is to be
easily usable by the "novice" teacher in CAI. The authoring system necessitates no programmingexpertise on the part of the teacher and literally walks the authoring teacher a step at a time
through building a student curriculum. This authoring system makes full use of the graphiccapabilities of the Apple computer.

At this time the "author language" is complete It is difficult to decide where to start in
and running, and I would like to describe and describing this multi-faceted author language
demonstrate it and request constructive feed- Which comes first is hard to determine. Per-
back. Our author language program consists of haps the best way to describe the authoringseveral parts: program is to invite you to look through my

eyes as I write a single computer assisted
1. TEACHER AUTHORING PROGRAM instruction lesson.

Allows the teacher to make use of the
graphics library and combine graphic images After the authoring diskette is put into
with text for presentation to the student. drive one and a graphics library diskette is
The teacher also inputs the correct and put in drive two, the authoring program is
incorrect answers and feedback appropri- booted. The prompt then asks me if I wish to
ate to each response. This program is work on an old lesson or add a new lesson.
utilized only when writing a lesson. In this demonstration, I would like to create

a lesson from scratch so I respond with an
2. STUDENT PRESENTATION PROGRAM "A", meaning "Add a new lesson".

Presents the lesson screen to the student
and allows a student to interact with the I am now confronted with the lesson character-
previously authored program. It brings istic page which asks me to determine the
together the text and graphics and presents following:
them in an orderly fashion.

1. which area of the screen should be
3. GRAPHICS DEVELOPMENT PROGRAM designated as the text window,

Develops graphic images for the graphics
2. whether I want upper and lower case orlibrary. It enables the author to quickly

only upper case student input,create new images, utilize portions of old
images or combine tmages. 3. what size and color of text, and

4. GRAPHICS LIBRARY PROGRAM
4. how fast should text be presented.A resource which is used when "authoring"

a program. The teacher requests images
from the graphics lfbrary and puts them I choose to make the lower 2/3 of the screen
into the lesson that is being written. the text window and to make upper and lower

case indistinguishable as the student pre-
5. DATA MANAGEMENT PROGRAM sents it to the computer. I will print in

Keeps track of student progress, does an large letters (double size) that are orange.
analysis of student errors, and is actually I choose to haye normal text and graphics as
a computertzed lesson planner which enables opposéd to tnverse and I would Tike the
the teacher to set up a sequence of lessons printing speed to be 255 (as fast as it can
in an order that matches the individual appear on the screen).
needs of each student.
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The computer then asks me if the lesson ques-
tions should be presented in random order or
sequential as I enter them and how many tries
the student should have before the computer
does not present that question again. I
choose random presentation with three tries
before the computer withdraws that question.
I tell the computer to give the student the

easily changed.)

WRONG ANSWER: "1", "2", "3", nau
FEEDBACK: "Yes, you are right but I

think there are even more
objects on the screen.
Please try again."

The computer asks for more wrong answers and I
I made ali these choices with two key strokes press RETURN to state anything else will be
correct answer after two tries. (Actually,

by using the default parameters I previously considered a wrong answer and I give it feed-
back.put in the program. These parameters can be

After printing "Next" on the computer, I am

presented with a blank screen and the word
"Image" at the bottom. The computer is asking
me what graphic image I want. I can choose
pictures from the graphic library to use in a
lesson as I am building it. After typing the

graphic images.

WRONG ANSWER: CARRIAGE RETURN (the empty

FEEDBACK: "No, that is not correct.
Please try again."

set)

word "Tree" (which I know is on the graphics Having finished with question one, the computer
diskette), the computer responds by display- now gives me several choices. I may use the

same graphics and add more text and questions
or I may change the graphics as I add addi-ing the colored image of the tree on the

tional materials, or I can quit. I will add
screen and manipulate its position utiliz
two more trees, a frog, witch, and a car. one more question in a shortened format, show-
ing the paddles. I repeat this sequence for

The upper third of my screen is filled with ing you only what I enter.

The computer then asks me "Label?" and gives TEXTUAL PORTION: "Some of the objects
me an opportunity to place labels on or near are trees. How many
each of the images. I choose to label the trees do you see on
witch and the car. the screen?"

RIGHT ANSWER: "3" or "Three"

says "Saving Graphics Portion". After the
diskette stops, the computer prints "Textual

FEEDBACK: "Yes, there are that
many objects but not all
of them are trees."

In the next step as I am waiting for the FEEDBACK: "Sure is hard to fool
computer to respond, a sign across the screen you."

Wan, "ge, or "Four",
follows: *Five"
Portion" with a flashing cursor. I type as WRONG ANSWER:

WRONG ANSWER: CARRIAGE RETURN
FEEDBACK: "T think you need to

look again."

At this point I choose to end my low-level

TEXT: "There are several objects on
the screen, How many do you
see?"

RIGHT ANSWER: "5" or "Five"
FEEDBACK: "You really did a good job

counting. Yes, there are
5 objects on the screen."

Next the computer asks me for expected wrong deyelopment and as tell the computer I
answers,
answers and give feedback.

respond with other expected wrong am finished, ft saves thie text questtons to the
diskette asks me to give the lesson
category, and define the approximate grade

name,
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level of usage. It also asks me to define
author, date of development, and school of
origin. Upon completion of those tasks, I am
asked for a 70 character description of the
lesson. We have termed this short descrip-tion a "one-line zinger"! i.e., Given several
objects, the student will respond with the
approprtate number in each sub-group.

CAR

Having completed authoring a two-question
lesson, I proudly press RETURN and watch the

WITCH
demographic portions onto a diskette to be
presented to the student. COMPUTER: "Some of the objects are

computer combine the text, graphics, and

trees, How many trees do
Unable to contain myself, I must run the you see on the screen?"

MY RESPONSE: "3"
action!
student diskette to see my masterpiece in

COMPUTER: "Sure is hard to fool you."
The computer presents me with the graphic
me the appropriate questions.
images across the top of my screen and asks Pleased with the performance of the computer

but not the quality of my curriculum, turn
off the computer and begin revising the
presentation.

This presentation is meant to be an introduction
to the workings of our multi-faceted author
language. In the future I will describe the
workings of graphics author language which
allows the development of graphic images. It
has the capabilities of HIRES line drawing and
manipulation of HIRES characters, shapes and
images. Included are routines to fill
irregular shapes with color and utilize graphic
fonts.

We are nearing dissemination time. If you are
interested, please write:
Ted Perry Geoff Zawolkow
KYDE TYME Project Calif. School for the Deaf
2331 St. Marks Way 2601 Warring Street
Sacramento, CA 95825 Berkeley, CA 94704

CAR

WITCH

COMPUTER: "There are several
objects on the
screen. How many do
you see?"

MY RESPONSE: 7"
COMPUTER: "No, that fs not

correct. Please try
again."
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CAI: A DIFFERENT WAY

Jeff Levinsky
Computer Systems Design Group

3632 Governor Prive
San Diego, CA 92122

aintroduction the node is first entered by
student, and a set of responses

The teaching machine has which the node makes to various
characterized much of computer statements (requests or answers) by

in the past the student. Typically, theassisted instruction
students are presented with description. might pose a questionyears:

and must which the user would answer with"frames" or questions,
provide short answers to proceed. some input. That response would be
This style of learning can be slow matched against the set of responses
and uninteresting, especially as the for the node - if a match is found,
subject matter and the method of then some actions associated with
presentation is fixed. In order to that particular response of the node

a are taken. In a simple GROW system,provide a richer CAI environment,
of educators and there is a very small set ofgroup computerscientists have developed the GROW possible actions:

system (1), in which the knowledge
stored in the computer is mutable, action shorthand
and reflects opinions of students as print a message P
well as those of teachers. Also, add points to
the GROW system allows CAI programs user's score +
to be both written and used in a subtract points from

user's scorevariety of styles and formats.
go to another node G

GROW currently operates on quit Q
several microcomputer systems and on
one large computer system. The At this point, GROW. somewhatfirst installation was on the CHAOS resembles languages such as PILOT,II system (8080-based) at Clairemont although GROW is more structured in

that nodes are entitiesHigh School in San Diego, California
A similar version now runs

separate(2,3). instead of merely different parts of
on the Northstar Horizon (Z80-based) a common progran. A typical GROW
and is used at several schools in node, written using the above
Palo Alto, California. A yet more actions, might be:
complex version operates on the
APPLE II computer and can be used in description
conjunction with an APPLE network WHO DISCOVERED AMERICA?
developed especially for GROW. responseFinally, an INTERLISP version (for CHRISTOPHER COLUMBUS
the DEC 20) exists, primarily for actions
experimentation. GROW may be used + 10at simple or very advanced levels, G NODET2
and is currently utilized by responsestudents in grades 7 through 12, LEIF ERICSON
teachers, curriculum developers, and actions
independent researchers in a number + 15of different areas of education. P VERY GOOD

G ICELAND

Basic Structure of Grow Upon entering this node, one would
be asked:The usual explanation of GROW

describes the system as a collection WHO DISCOVERED. AMERICA?of "nodes", where a node somewhat
resembles a typical CAI. frame. If the student responded with :Specifically, a node has a textual
description, which is printed when CHRISTOPHER COLUMBUS
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he or she would be awarded ten
points and sent to node NODE72. If
the student responded with:

LEIF ERICSON

he or she would receive fifteen
points, the message "VERY GOOD", and
be sent to the node named ICELAND.
Upon entering any other response, adefault node would be used to try to
determine a match: the default node
recognizes messages such as "HELP"
and "QUIT". If even the default
node cannot recognize the reply,then GROW prints a random remark
such as "I DON'T UNDERSTAND".

node EXAMPLE

description

WHO DISCOVERED AMERICA?

Figure 1this structure,Usingtraditional CAI programs can be

response) to the current node, and
by building new nodes. The first is actions
accomplished by merely typing

extension occurs more or less
automatically - whenever a node is
entered for the first time, the
person entering it is asked to
provide the description for the

extensability mechanisms, the
'knowledge' in GROW is constantly
expanding as students use the system
(hence the name). Some of the

unrestricted growth will be examined
below.

constructed. However, GROW can be inquiries. These inquiries areused in several advanced ways. One looked up in the book, and thebasic feature of all GROW systems is corresponding reply (action) isthat, at any time while the studentis using the system, the nodes may
be extended by the student! There
are two ways that this may happen in
the simple level GROW: by adding a response
new response (and the corresponding CHRISTOPHERactions to be taken for that COLUMBUS

:

"EXTEND" and then the response(s) +10
G NODE72and action(s). The second form of

Figure 2

node. Then, using "EXTEND", the made. At the end of the book are
person may provide responses for the
node as well. By virtue of these

blank pages the person at thebooth may add new responses. and

implications of this essentially :

:

To clarify how nodes are used,
extended, and interconnected, we
present an information booth with
analogous behavior (see Figure 1).
The booth has a name, a general
description, and a book of responses
and corresponding actions (Figure
2). Each page of the book might
contain one set of responses and the
actions to be taken accordingly. A
person trying to get information
from the booth first reads the
description and then. makes

Figure 3
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actions on these pages (Figure 3).
An entire GROW system is essentially
a warehouse of information booths,
with perhaps several persons (each
representing a user) going from one
booth to another (Figure 4K).

Significantly, in this analogy, each
person has the freedom to wander
about and to add information
anywhere in the systen.

Higher Level Programming
Another significant aspect

GROW is the capability of
constructing nodes in more than one
language. This is currently
implemented for the APPLE II and
INTERLISP versions where, in
addition to the primitive set of
simple actions described above, one
may code a node using APPLESOFT
BASIC or INTERLISP, respectively.This immediately opens up a number
of possibilities to the person
creating or extending nodes. For
example, nodes can be written to
perform arithmetic calculations, to
present randomized math exercises,to generate graphics and music, and
to compare strings in various ways(which can be useful in better
response handling).

of

The use of a higher level
language for GROW on the APPLE II
was achieved by having each node be
a separate BASIC program. One mayStill extend nodes using the simpleactions: this merely causes
equivalent statements in APPLESOFT
BASIC to 'be generated and added tothe node. Of course, manyuse the simple actions without
Knowing about the transformationthat occurs. The node below is atranslation of the one given aboveinto BASIC:
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students.

'*remember'

62

10 PRINT "WHO DISCOVERED AMERICA?"
20 KEY "CHRISTOPHER COLUMBUS"
30 SC=S5C+10
40 ENTER "NODET2"
50 KEY "LEIF ERICSON"
60 SC=SC+15

70 PRINT "VERY GOOD"
80 ENTER "ICELAND"

As is evident, a few statements,
such as "KEY" and "ENTER", have been
added to the BASIC to permit GROW
actions to be performed. "KEY"
indicates to what remark the nodewill be respond and "ENTER"
corresponds to the "G" action which
one uses to go to a new node. Use
of the high-level language to encode
nodes does not change any of the
semantics of GROW; in particular, a
node written in BASIC may be
extended or edited (in the normal
BASIC manner) while the GROW programis running.

A few
APPLE II in the

are of
other features
version of GROWinterest. In addition to the "KEY"

Statement, which merely gives a
string that the user's response isto be checked against, there is also
a "KEYIF" statement which allows thetest to be made just as in an "IF"
Statement. For example, one mightsay:

90 KEYIF VAL(S$)=3
to test if the user's input (whichis always in S$) is equal to three.Variables in these nodes are alllocal or global, that is to say,local to a particular node or knownglobally throughout the particular
retain their values over a node's

how many times it has
been entered, for example. Nodes

GROW progran. Local variables
lifetime, so that node can
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may also call upon a standard set of remaining primitive actions aresubroutines to perform tasks such as discussed. By the end of thisstatistics collection. Finally, lesson, the entire simple GROWthere are ways to establish demons, system has been andwhich are special programs that are presented,
executed whenever eertain events

students are expected to explore and
occur. For extend existing GROW systems.example, a demon mightbe executed whenever a student types More advanced studentsin a response - the demon could then eventually grow bored with thecount the number of times that the primitive actions and are interestedstudent extends certain nodes. in using BASIC to write nodes in.Besides monitoring usage, demons can As GROW the differentalso correct spelling mistakes made

permits
by users and languages for extensions to be used
that is represent information interchangeably, a student does nottoo global to belong in have to unlearn anything in order toparticular nodes. use the advanced form. Naturally,the student must solidly understand

BASIC programming and must feelTeaching with GROW comfortable with the idea of
Given the above technical interconnected programs, each withits own preserved state. [Manydescription of GROW, the discussion students appear to believe programswill now emphasize how GROW is retain .the value of their variablesactually used in the classroom. To after being stored and thenintroduce the simple version of GROW retrieved via a disk, anyway. ]to students, a short manual, known Students who have already learnedas THE GROW BOOK, was developed. It techniquesbegins by introducing how to.use a

in BASIC, especially for
graphics or sound generation, can

student
computer terminal and by asking a immediately apply those techniquesto proceed through a sample when writing nodes in BASIC.
GROW session. The first session isintentionall made to resemble the
game of ADVENTURE, and has the Motivationstudent enter a castle and try to
solve various problems to move from Early experience with GROW in
room to room. For example, to exit

the
various schools has been positive in

from the dungeon of the castle, that student interest is high. Thisstudent must state the number of may be attributed to various ideascolors in the rainbow. in the design of GROW. One
important consideration is that the

Learning how to extend GROW is student should perform an active
postponed until the second lesson so rather than a passive role when
as to give the students time to The student
understand the action/reaction and

using a computer.
should not mindlessly press buttons,

modular basis of the system. The or type short answers, to respond to
second lesson asks the student to brief questions, especially to thosereturn to the castle example and to posed equally mindlessly by. the
expand a node to reply that "YOU computer. Good examples of active
WON'T GET ANY HELP HERE" if a user uses of computers are programmingever inputs "I NEED HELP" or "HELP and searching through databases for
ME". The general rules for particular pieces of information,

nodes are then and GROW both of theseextending given, supports
along with four of the primitive functions. Another common form of
actions (and some pitfalls to active learning is the process of
avoid). organizing and communicating (to

others) one's knowledge or ideas:
The third lesson provides some GROW supports this too. In fact, a

hints and simple tricks (that is, common anticipated use for GROW is
the detailed technical information to have »teachers develop a

concern allthat should not relatively straight-lined curriculum
students). In that lesson, topics for a particular discipline or topic
such as the default node, the random and then to have students edit and
responses given when GROW fails to add to the nodes to clarify and
match up an input, and the. two strengthen the material.
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The malleable nature of composition course where only the

expressed the fear that the disks occurred).
will be quickly filled with all
manners of outrageous nonsense which Finally, GROW does not depart
will, in turn, obscure whatever base from the "make it gamelike" axiom of
system the teacher or curriculum educational personal computing. The
developer initially provided. While system may be viewed as the
this is conceivable (and provisions combination of the common computer
for locking nodes do exist to games of ANIMAL and ADVENTURE, as
counteract this), students generally THE GROW BOOK indicates. This makes
play by the rules. Often, the learning about GROW comfortable and
'prafitti' will serve a constructive familiar. of course, the
purpose by indicating where in the ANIMAL/ADVENTURE style is by no
eurriculum students are becoming means the one with the greatest
confused, irritated, or simply educational value, and students
bored. Ideas presented by authority should go beyond it frequently.
can be attacked (and even corrected)
by students who can see the actual
issues clearer. At any rate, GROWing up
emphasis should not be placed upon
the students who do fill disks (and The APPLE I1 GROW system is
thereby are learning to program and currently being expanded to fill the
communicate verbally) - rather' the needs that classroom experience
concern should be for the students makes evident. One facility being
who do not. added is a network for APPLEs whichwill enable nodes to be shared

Emphasis of communication between machines. In terms of theskills is one of the fundamental earlier analovy, a network allows

Supported by having students' share warehouse represents a processordisks (in some versions, a number of (Figure 5). Such a network could
students can be in the same system also support a hard disk (and thus
at once). As each student knows help overcome the critical storage

the network becomes a highly preserve graphical pictures on the.creative process. Students tend to screen as well as the values ofenter jokes and clever traps (this -variables.is encouraged at first) but useful
statements in the more traditional On another level, the basic

knowledge in a GROW system seems to instructor ever reads a student's
be important in how students use the writing). An issue here is whether
system. To be concise, GROW a Student's name should be tagged
encourages a form of grafitti. Some automatically to that student's
teachers have objected to GkOW extensions (anonymity is the current
because of this aspect, and have practice as no great offenses have

information booths to be transferredaspects of the
GROWtudents isstem.

between warehouses, as eachCommunication between

that others will use (and perhaps problems of floppy disks). Other
extend) his or her nodes, extending improvements would permit GROW to

sense are also prevalent. Knowingthat one's peers are going to
structure of GROW is evolvingtowards. similar ideas in artificialscrutinize and evaluate what is 'intelligence. It may be recognizedentered forces some care in matters that the nodes in a GROW system formsuch as spelling and grammar (far a structure very much akin to

more so than in the average "semantic networks" in that both try

Figure 5
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to represent through objects andinterconnections some "knowledge".
GROW does not allow the rich modesof links between nodes that mostSemantic networks have, but it does
provide powerful proceduralspecifications for nodes. Onepossibility is to isolate the access
methods used by students andteachers (known as "interfaces")from the actual nodes (which then
form an "information network"),
Such a separation would allow manydifferent interfaces, including onesfor strict database style access,
game access, and tutorial
construction, for example. At the
same time, the representation of the
information itself can be upgraded.

Summary

GROW is an attempt to applynon-traditional solutions to some of
the traditional problems of CAI.
Specifically, to counter the sterile
and passive nature of many CAI
presentations, GROW encorporatesseveral basic motivational
techniques and allows for creativeflexibility. This ineludes havingthe student participate in an active
role, having 'knowledge' be mutable
and controversial, and havingevaluations be carried out by otherindividuals rather than by machines.
With GROW, the computer need not
Play the role of teacher but can
instead be viewed only as a tool for
learning and for reference. And, itis hoped, the variety of
presentation and the subjectivity of
the communication will permit GROW
to be used in educational
disciplines in which CAI has. been

typically ignored. Finally, GROw is
designed for many levels of users:
beginners need not know even thatthe system is extendable, while
advanced users can develop nodes and
Systems of nodes using the powerfultools and languages available.
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EVERYONE:
A RATIONALE AND SOME TEACHING STRATEGIES

William J. Wagner, Ph. D.
Mounain View High School

Mounain View, (ali farnia 94041

Abstract
The importance of offering non-technicalinstruction about computers is discussed,
and the of introducing these students to progr is argued. Two
teaching experiences of the author are described in detail: a school
programming class with no math prerequisite, and a comunity co lege short

INTRODUCTION for non-technical aduite offered through the local
comunity college.

Inexpensive and easy to use microcomputers offer
WHY INTRODUCE COMPUTERS TO MORE PEOPLE?the possibility of expanded use of computers, both

into new areas and by people who have never before The firndamental reaso for seeking to broaden the
considered using then. But the expansion beyond kmowledge about computers in the general population
the naturally motivated population does not neceés- is to work against the continued widening of the
sarily follow the introduction of new equipment or gap between technical and non-technical people.
the offering of new courses. Cerain individuals Even in the Santa Clara Valley, the symbolic center
are naturally attracted to computers and quickly of the computer and electronics industry, the
pick up the skills and vocabulary necessary to general population is distinctly stratified in
make progress. But most people, whether because terms of computer knowledge and opportunity.
of lack of opportunity, low canfidenre or the Despite the tremendous growth and sales of personal
high level of most computer offerings, find it computers in this area, when the entire populationdifficult to gain this experience and knowledge is ennaidered the enthusiasm and interest in con-about puters is still largely confined to technical
This paper the problem of bringing con people and hobbyists; and I daresay that it is
puters to individuals who do not nommally seek common to find the same stratification of interest
them out and whose experience and opportunities even within the families of these enthusiasts.
are limited, First, the for broadening The population in need of increased education aboutthe scope of computer education are presented. It containsThen an argument is presented for the inclusion

far from homogeneous.
future or present decision-makers who need to beof elementary progranming in any such non-technical

introduction to computers. Finally two experiences
tore clear about the appropriate roles of computers
in business and other endeavors. There are bill-the author has had teaching such a course are des-

erthed - in a high school programming class with Payers to whom more computer knowledge might pro
vide an altemative to "blaming the computer.no math prerequisite, and in an inservice course
(They might learn to blame the camputer people!)
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And there are employees who note the increasing use WHAT KNOWLEDGE ABOUT COMPUTERS?
of computers around them at work, and who need a The following list is based upon observations of
better understanding of where they stand vis-a-vis
these new tools.

the misconceptions which even educated people have
about. computers, upon estimates of wha they need

While it may be worse for one to be ignorant of to know to deal intelligently with computers around
computers within a technical commmity like 'Sili- them, and upon hunches about what makes them so
con Valley', I think it is safe to say that large angry and fearful about the machines. First, it is
segments of the population throughout the country important to know what kinds of things computers
are excluded from computer use and Imowledge. can do best: what jobs they are particularly suited
But everyone should have the right of access to for, and which ones would be more appropriately

done by other means. This leads to how canputersinformation about such an important aspect of the
world, and we should be offering an opportunity to are being used now, the prospects for the future,

and finally to a of the benefits andgain awareness of this very technical aspect of
modern society. Right now that access to computers problems associated with their use.

is severely limited by a person's training and exp- We should also introduce certain key concepts at
erience. Almost all available courses in program the right level of sophistication of the axlience,
ming require advanced math or are taught at a fast e.g., input, output, storage, program, looping,
pace. Non-technical training in the uses of com branching, etc. Some vocabulary
puters is finding its way into the schools, but not also useful to pass on: byte, timesharing, mini,
much is being done for adults. micro, chip, etc. Interweaved with all these

topics should be the question, "How do you make aThe goal of this education is not vocational; al-
though there are employment opportunities, we should computer do something?"' Programming, I will argue,

should be central to instruction about computers.not makeunrealistic promises, nor should this be our
most important incentive: not only is there mre

THE PROGRAMMINGto getting a job in the industry than just knowledge
about computers, but also we mist emphasize the

importance of knowledge about computers for those The program is the single most important concept in
understanding how camputers might be used. When a

who do not choose to work in the field. We owe it
to the bystanders in the computer revolutim to person is taught the elementary concepts of pro

gramming and given thechance to write programs, he
provide a chance to learn about computers in a way
which is appropriate to their interest, expereince, or she hecames truly "computer literate" in the

sense of being able to produce something in the
and aspiratios. Think of it as a liberal education

language, as suggested by Arthur Luehrmam of the
Finally, it is important to the computer culture Lawrence Hall of Science (Luehrmarn, 1979). Fur-
itself that the population of users be expanded. thermore, through person is given a
I do not mean that increase sales will somehow ben-
efit us all.

clearer picture of the capabilities of the computer,
I mean that outsiders bring new ideas, is given a chance to be in control of the computer,

new applications, and often test our long held and is given experience with the actual operation
beliefs about the way things should be. Any field of a computer system. Fach of these will be dis-
can benefit fram the introductionof new blood, but cussed in detail below.
the world of computer users has been isolated so It is difficult for
long from the general public that it will especi- Capabilities of the Computer.

even a sophisticated lay person to conceive of the
ally benefit.

kinds of problems which computers can and cannot

accomplish or are most suited for, Further, I find
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t Tovery difficult to explain these distinctions screen and what calenlatione are possible!.
without reference to the language used to give provide people with a little vocabulary with which
instructions to the machine. The cammanda of the to give instructions to the , and

language provide a vocabulary for discussing these control it, is to let then for be in charge
matters. The notions of input and output are of the machine. Non-technical le ly
dealt with inmediarely in the very first programs enjoy this opportunity.
people write; the range of the prossible cal- How Does it Work? Programming requires that a per
culations may be early and at the son interact intelligently with the various campo
appropriate level of sophistications with PRINT nents of a ster system. Through the
statements; the significance of stored data comes of writing, saving, loading, changing, and repla-
early with the READ statement; the notion of cing programs on disk or tape, a person gains ex-
looping is explained easily if GOTO, FOR...NEXT, perience which can make it easier to understand the
and IF...THEN have been And the

concepts of ROM, RAM, disk torage and the
latter command introduces comparison and branching permanence of each. And since progran-
An understanding of these few concepts - input, ming even the smallest microcomputer steps
output, calculations, stored data, looping, com which are analogous to those on the largest mach-

parisons, and branching - is necessary before one ines, the student gains insight into computers
can appreciate the special role computers can which seem quite different from the one
play. Thus the structure of the language quickly used for instruction.
reveals why the computer is better at searching
long lists for a particular name than it is at un- A HIGH SCHOOL COURSE IN PROGRAMMING

derstanding a simple English sentence; why it is
more suitable for calculating the cost of housing

For three years at Moumtain View High School the
computer progranming class has been open to all.

materials than for designing the house; and why students, there being no mathematics or gradeit is better used as a word frequency counter in level requirement. I have described this class in
Shakespeare's Sonnets than as a critic of their detail elsewhere (Wagner, 1979). Briefly, the
quality, or as a writer of poetry. equipment consists of 7 microcomputer terminals:
Once these concepts are introduced through writing two Sols and two Horizons rumning Northstar BASIC
elementary programs and studying others, the ins- (one Horizon timeshares three ports), and a TRS-80
truction may leave programming to concentrate on with disk drive. The class has been completed by
other goals. But programming provides the students at all levels from remedial math through
framework for understanding the capabilities and caleulus, including a few from special education.
limitations of the machines. The textbook (Golden, 1975) is the only available
Controlling the Computer. We live in a world in qe, in my opinion, which is suited to classroom
which computers seem to be in charge: errors are instruction in programming, but even it assumes a
hard to correct, programs are difficult to change, knowledge of algebra. Therefore the class is
machines impossible to question. Non-technical actually run on different levels: the basic assign-
people particularly feel the disadvantage of not ments are usually divided into two levels of diffi-
being able to cope with the camputer and computer culty, with opportunity for students to choose from
people. They appreciate a demsonstration that a the wide range available in the text. Studetns
computer is a lifeless piece of junk before it is write approximately 25 programs during the semester
Plugged in or programmed, and that any difficulty and gain familiarity with loading and saving
we have in communicating with it is related to its floppy disk, and accessing the printer.
own limited vocabulary. But if one leans a bit of
its language, what patterns can appear on the

The class is primarily about programing, although
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it is supplemented by a movie, a videotape of the They always had interesting questions and seemed
1978 NOVA production on and informal to really appreciate the instruction.
diacussions of the uses and abuses of conpters In accordance with my belief in the importance ofThe through FOR -NEXT loops,

Programming in such a class, about half the timeplus disk conmands Smients may retake the class
for credit to was spent leaming some elementary BASIC conmandaA few choose repeat the basic ass-
ismments, others work on projects which we agree

and studying and writing programs. Listed below
are some of my teaching strategies for this class.upon, and some assist in the teaching of the class.
TEACHING STRATEGIESSince many students have diffientry scheduling

an elective offered oly twice a year, the Questionnaire.
offerings at the high school are supplemented in a
two ways. Informally at lunch and after school computer use - what are the good and bad aspencts,students at all levels use the computers for games, how might it affect your job, whatwould
Programing, or typing frem magazines to learn, etc. This gave people a chance to exp-or books. We also introduce students in sane math ress themselves and brought many more points to
classes to progranming in a 1 or 2 week short light for later discussion than a direct verbal
course which is descrihed by Wagner (1979). Aiscussion on the first day would have.

Access 'There were 10 computers avai-A COURSE FOR ADULTS able - Apples, PETS, and TRS-80's - each connected
During the summer of 1979 I was invited by the a Neatar Disk Sharing system (reviewed by Stone
Cupertino Union School District to give a non- and Wagner, 1979). This system provides quick
technical introduction about to the access, through a menu program, to many programs
district's central office staff. This was truly en and made for a confortable

enlightened decision, for whie the district is a keyboard, to input/output, and to the range of
leader in instructional mses of computers and is things possible. The disk sharing system saves

plaming extensive improvements in its data pro a lot of instructor time which often mist be spent
cessing program, many employees who are involved preparing cassettes or disks.
only tangentially in these projects or whose jobs Blackjack: on
might be directly affected by the changes, knew created a lot of interest with this group and I
little about computers. Such a situation could vsed it to demonstrate nonperfection and
make these employees feel neglected, by-passed, or changeability of a program. That program, like
threatened. many others, allows the player to generate fan-
I think that the three weeks (6 two-hour sessions) tastic winnings by betting negative and

helped alleviate sone fears, made the employees
then losing. (I use this same program to discuss

negatives in Algebra.) The studentsfeel good about their employer, and made them better
able to adjust to increase use around then. were that a bug like that would get such

national I showed them that the proOver 40 people participated in the two sections of
the course, which was offered through De Anza gran could be modified to reject such bets, and

drew two morals from the exanple ifCollege at no cost to the school district. They
were a truly diverse group - secretaries, minten- not work the way you desire, you should comp,lain

to someone who can fix it; and contrary to popuance men, clerks, bus drivers, gardeners, etc. -
and they were a wonderful class. They were mich lar belief, programs are not written in stone, but

may be changed.less inhibited than professials (particularly
teachers) when first approaching the keyboard. Phone Maher Loolap: I used a

;

called

to

the
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Phone List which is distributed with the Apple to
demonstrate list searching and changing. Fach
person's name and a fictitious number had been
entered into the file and each had a chance to
correct the number, change the name if desired,
and to add another name and mmber. This was
close to the applications of computers which many
of them would experience, and generated a good
discussion of how the program might be improved
from the user's point of view.

Elementary Programming. The enctnsed program
(Appendix 1) was used to introduce programming.
Each person loaded and ran the program and then it
was analyzed in detail with the whole class. Prin-
ting out a canned paragraph like this, with per-
sonal details embedded in it is another familiar
example which adults can appreciate.
The sessions devoted to progranming concentrated
on PRINT, INPUT. and IF...THEN. A person with a
little prior programming experience wrote a
number guessing program, but the efforts primarily
involved programs which created dialogues between

person and computer. These ranged
lines asking for name and address and then repea-
ting the given information, to a 40 line program
which produced an interactive conversation about
the merits of seme modern movies. I was parti-
cularly proud of a brave attempt at generatingpoetry format. Some students were
too ambitious and a few were frustrated and a
few never did get a program written. All in all,
however, it was a very positive experience for
them and for me. I feel that my opinion about
the importance of teaching about to non-
technical people was confirmed, as was my helief
in the importance of including programming in the
class.

Stone, D., and Wagner,W., "A Review of the Nesrar
Disk Sharing System. Recreational Computing, Sept-
eaber/October, 1979.

September, 1979.

Wagner, W., in the School
Expandig our The Computing Teacher:

APPENDIX

The list and rum of a program used to introduce
students to programming concepts.

10 INPUT NAME PLEASE? "; AS
20 INPUT . DEPT. IN C.U.S.D.2"; BS
30 INPUT "' NO. OF YEARS THERE? N
40 INPUT " OFFICE PHONE NUMBER? CS
50 HOME
55 REM on the apple, HOME clears the screen
60 PRINT " THIS IS TO
70 PRINT AS;"*, AN EMPLYE IN THE"
80 PRINT BS;'' THE"
90 PRINT "CUPERTINO UNION SCHOL DISTRICT,"
100 PRINT "HAS WORKED THERE A TOTAL OF N
110 PRINT "YEARS. 'THIS BE'
120 PRINT "REACHED AT TELEPHONE ";C$;""."
130 PRINT
140 PRINT
150 PRINT
160 INPUT TYPE 1 TO DO THIS AGAIN AND 2 TO END

THE PROGRAM":X
140 IF X 1 THEN GO 10
150 END

NAME PLEASE? JAMES EARLE CARTER
DEPT. IN C.U.S.D.? FUEL CONSERVATION
NO. OF YEARS THERE? 3
OFFICE PHONE NUMBER? PA 6 5000

THIS IS TO
JAMES EARLE CARTER, AN EMPLYEE IN THE
FUEL CONSERVATION DEPARIMENT OF THE
CUPERTINO UNION SCHOOL DISTRICT
HAS WORKED THERE FOR A TOTAL OF 3
YEARS. THIS BE
REACHED AT TELEPHONE # PA 6

TYPE 1 TO DO THIS AGAIN AND 2 TO END THE 2

Golden, N., Computer the BASIC
Brace Jovanovich, Yan Francisco

Luehrmann, A.
a National Strates

the Schools
West Coast kalre Computer Faire, Inc.,Palo Alto, 157
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INDIVIDUALIZED INSTRUCTION IN COMPUTER PROGRAMMING

Carl Grame and Dan O'Donnell, Instructors
De Anza College

21250 Stevens Creek Boulevard
Cupertino, California 95014

Introduction

This paper describes how courses in
three programming languages are con-
ducted on an individualized basis at
De Anza College. The languages are
FORTRAN, BASIC, and IBM 370 assembly
language. Since FORTRAN is our most
completely developed course, we use
a detailed description of it as
representative of a1] three courses.
The individualized approach, which
includes audio tapes, uses a varietyof teaching styles and accommodates
a variety of student learning styles.
What is Individualized Instruction
i n General?

Individulalized instruction is a
process based on the premise that a
Student, given sufficient time and
the availability of adequate human
and educational resources, can master
a given segment of instruction to
meet an objective that has been
specified in advance. Individuali-
zation recognizes that different
students .learn at different rates
and in different ways and that
instructors are as varied as the
students they teach. In an
individualized course the instructor
is a facilitator and a resource
person, providing supplemental
assistance through tutoring sessions,
small groups, on-the-spot answers to
questions, selection of additional
media, and development of innovative
learning activities to extend the
traditional functions of teaching
and administration.

In individuatized instruction the
learning process becomes a joint
venture between student and
instructor, based on individual
education and career requirements.
Together, student and teacher may
choose from alternative materials,
select units or modules, and
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establish a schedule and an
appropriate pace for working.
Students with restricted schedules
have freedom to learn without
rigidly prescribed classroom
attendance. Students who are
motivated can move ahead rapidly and
independently. Those who are
handicapped, physically or
educationally, are given adequate
time and one-to-one help. The
individualized approach enables the
institution to experiment with open
registration in which students enter
or complete the course at any point
during the term.

Why Individualized Instruction?
When using the lecture approach to
teach computer programming at De
Anza, we noted a need for students
to progress at various paces. We
established an individualized
instruction system as an integral
part of an audio-tutorial class in
FORTRAN and Beginning Assembly
Language since 1970, and BASIC since
1978, and experienced excellent
results. Student response has been
very positive because they have been
able to devote more time to writing
computer programs and consulting
with the instructor on an individual
basis. We have come to the
conclusion that any motivated
student who at some time has passed
a course in elementary algebra
should be able to satisfactorily
achieve the objectives of the
FORTRAN and BASIC course. The
Assembly Language course has FORTRAN
or BASIC as a prerequisite. Of the
three courses, FORTRAN is completely
developed. We will use it,
therefore, to describe the way we
conduct all of our individualized
courses.
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Course Components of the
Individualized Course in FORTRAN

Computer Programming: An
Individualized Course in FORTRAN IV
is an audio-tutorial program divided
into twelve units, plus a supplement

components:

Tapes. Each audio unit explains an
aspect of computer programming and
guides the student through the
corresponding unit of the Learning
Guide. Instead of a formal tecture,
the tapes present a dialog between
two instructors, using alternatingvoices to sustain the listener's
interest. The narrators explain the
illustrations in the Learning Guide
and occasionally instruct the
Student to make entries in
illustrations that are incomplete.
The tapes also provide feedback so
that the student will know whether
the entries are correct.
e Orientation tape introduces the

student to various features of
the Learning Guide and enables
the student to become acquaintedwith the audio listening
procedure before the FORTRAN
instruction begins.
Audio units are coordinated with
the twelve units of the LearningGuide.

Supplementary tape is used to
introduce students to the
keypunch or to review
keypunching if necessary.

Learning Guide. The Learning Guide
1s the text workbook for the
course. In addition to the
illustrations that accompany the
tapes, it includes the following:
@ Objectives provide a clear

statement of what the student
should accomplish in each unit.
Introduction explains the
purpose of FORTRAN statements
and techniques that are coveredin the unit.
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Reference section aids the
student in carrying out
assignments by summarizing major
points covered by audio tape.

Application Exercises give the
student an opportunity to apply
the material in the unit.Theentitled, Using a

course consists of following
Answers to Application Exercises
can be used for immediate
feedback for the student's
self-appraisal.
Programming Problems provide the
student with an opportunity to
write executable programs.

Quick Guide (the appendix) is an
additional reference for FORTRAN
IV statements, rules, and
summaries.

Index provides an alphabetical
reference to major topics and
the number of the unit in which
each topic is first explained.

Scriptbook. At the instructor's
discretion, Scriptbooks can be made
available for the convenience of
students who prefer reading to
listening, for review, or for use
when audio listening facilities are
not available.

Instructor's Guide. To assist the
instructor, the following features
are included in this Instructor's
Guide:

@ Objectives are listed to givethe instructor an overview of
the course and criteria for
judging students' progress.
Flexible Course Calendars
provide suggested time schedulesfor two-week, six-week,
twelve-week, and sixteen-week
sessions.

Suggestions for Grading offer
several measurements as
alternatives to be used
according to the instructor's
preference.
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Bibliography lists selected Student Learning Activities
FORTRAN textbooks for the
instructor who wishes to provide The twelve audio-tutorial units inadditional resource material. the Learning Guide are presented in

sequence, followed by the supplement
Learning Guide illustrations are entitled, "Using the Keypunch." The
reproduced to show the entries student follows the steps describedthat must be made by students. below.

Solutions to Programming Get the appropriate tape for the
Problems are computer-produced. unit to be studied. Before startingBoth the program and the results the tape, the student reads the
are provided. objectives and the introduction to

the unit in the Learning Guide.
Test Answers are included for Then, while listening to the tape,
each of the twenty-four tests. the student refers to the designated

figures in the Learning Guide. From
Reproducibles include a blank time to time, the student is asked
coding form and a flowcharting to make entries in the Learning
worksheet, which may be Guide, and also to take notes. The
duplicated for the convenience student should stop the tape as
of the instructor. often as he or she wishes in order

to replay any portion needed for
Testbook. The Testbook includes two review.
alternate tests for each unit. Test
questions are keyed to the After completing the audio portion
objectives of the unit and are of the unit, the student reviews the
compatible with the Application objectives, then completes the
Exercises and Programming Problems. Application Exercise, and checks the
The two test forms can be used for results with the answers provided in
pre-testing and post-testing--or for the Learning Guide. Programming
testing and retesting to give the Problems begin in Unit 3. Before
student a second chance to pass the doing these problems, it may be
test. In any school that adopts necessary for the student to read
this course, tests may be reproduced the computer manufacturer's
without further written consent from reference manual for any special
the publisher. details related to the computer

installation being used. The
Additional Course Resources student writes and executes the

Programming Problems, and then
e Access to an instructor, a checks the results with output

proctor, a tutor, or a provided with the problems in the
laboratory aide Learning Guide. The student is

encouraged to consult with the
User's guide for computer instructor as often as necessary.
facility The Quick Guide in the Learning

Guide provides a handy reference for
Manufacturer's FORTRAN manual the definitions, charts, and tables

mentioned in the audio tapes and for
all FORTRAN statements covered inProgramming supplies, including

cards, flowchart forms, coding the Learning Guide.
sheets

Finally, the student takes the test
for the unit.Access to a computer and

keypunch or time-share terminal
In addition to these activities, the

Audio-tape listening facilities student has the option of attending
group sessions as needed. These
sessions include test previews, andSupplementary FORTRAN texts
reviews and lectures on exercises
and programs.
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Student learning activities may be can concentrate without dividing his
summarized as follows: or her attention between the

Learning Guide and a separate
e Read the objectives and the textbook. Immediatefeedback is

introduction to the unit in the The tapeanother advantage.
Learning Guide. provides feedback whenever an entry

is made in the Learning Guide during
Listen to the audio tape and the audio portion of the unit.
refer to the Learning Guide; Answers to Application Exercises are
take notes, make entries in the available in the Learning Guide.

This course also provides practicalLearning Guide when directed to
do so; stop the tapes and replay experience through the Programming
them as necessary; consult the Problems, with feedback coming
instructor when the need occurs. directly from the computer.

Complete the Application Scriptbooks can be made available
Exercises; refer to the for the convenience of students who
Reference section of the prefer reading to listening, for
Learning Guide as necessary; review, or for use when audio
check results with answers listening facilities are not
provided in the Learning Guide. available. Such alternatives

increase the individualization of
instruction.Refer to supplementary resourcesif desired.
Responsibility of the Student

Write and execute Programming
Problems and check results with Individualized instruction permits
output provided. the student to make many choices.

Because these choices must be made,
Take tests as directed by the individualized learning places more
instructor. responsibility upon the learners.

They pace themselves and set some of
Consult the instructor and/or their own deadlines. They check
supplementary resources and their own progress and decide
review the unit if necessary. whether they need to repeat

material, go on to new material, or
Attend optional group sessions consult with their instructor to
other than tests as necessary meet the objectives of the course.
(test previews, reviews, and
lectures). Students may or may not meet

Advantages to the Student
regularly in the group sessions
since the audio-tutorial approach
makes lectures optional and

Perhaps the most important advantage instructors have more time to devote
of audio-tutorial learning is that to interaction with students on a
the student sets his or her own pace one-to-one basis. Since students
because he or she controls the tape
player. The student can replay the

set the pace, the instructor may not
always know what point they have

tape, or any part of it, as often as reached in the Learning Guide or
desired or stop it at any point to what problems they may be having.review, to consult with instructor, Therefore, they must ask for helpor to use additional resources. The when they need it.
course offers several additional
advantages. The objectives give a Instructor Activitiesclear statement of the performancethat is expected for each unit. The instructor providesWhile listening to the tape, the administrative information such asstudent is actively involved in assignments, test dates, gradingstudying illustrations or writingentries in this Learning Guide, and

policies, laboratory procedures,etc., and is available for
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consultation with students on a
scheduled basis--such as, laboratory
sessions, office hours, etc., and
conducts tests.
In addition, the instructor conducts
optional group sessions which
include test previews, test reviews

deaf, or quadriplegic students
and in-class sign language
interpreter for deaf students.

Flexible Arrangements The student
has considerable flexibility in
completing course requirements.

and lectures on application @ Open laboratory. A labexercises and programming problems. assistant is on duty to help
Ways Student is Assisted

students during the twelve-week
quarter from 7:30 a.m. to 11
p.m. weekdays, and 9 a.m. to

course, the student is given a

work on programming problems or get

programming problems and taking the

want. desk in the Learning Center.

students procrastinate until it is

3 p.m. on Saturday.Orientation At the beginning of the

thorough orientation which includes: Classroom laboratory. An

@ Orientation tape to introduce
instructor is on duty to help
students during the twelve-week
quarter from 7:30 a.m. to 2:30Guide.

the features of the Learning
p.m. on Mondays and Fridays.Detailed information sheet.
Audio Tape Listening. The

Minimum The student can choose student has the followingen to rea listen to audio tape, options for listening to audio
tape cassettes:complete application exercises and

help from the instructor, lab Listening room in Learningassistant or tutor. Our approach Center (library) from 7:30has minimum pace with due date a.m. to 10 p.m. weekdays,
In a regular twelve-week quarter,
for tests and programming problems. and p.m. to p.m. on

Sundays.for example, a student must complete e Obtaining copies for
personal tape player.one unit per week by submitting the

e Script. Scripts for audio tapestest. Students may go as fast as
they want, but not as slow as they are available at the reserve

Because of the great deal of freedom ® Tests. Students working ahead
afforded in carrying out course of the minimum pace may schedule
activities, we have found some tests in Learning Center.

too late to satisfactorily complete
the course. We fee] the weekly due
date helps to lessen this tendency
by providing an incentive to act.

Tutors. Students may avail

People The student can call upon
the following people for assistance:

Instructors: during classroom
sessions, laboratory sessions or
office hours.

@ Lab assistant: during open
laboratory hours.

@ Tutors: individual

themselves of tutorial help in a
variety of ways:

e Individual meetings with
appointed tutor at a
mutually agreeable time.
Drop-in tutor is on duty in
Learning Center during
scheduled hours.

e In-class tutors are
available during two- and
six-week summer sessions.

Group Sessions. The student may
attend any, all, or part of the
following scheduled group sessions
for each unit:

appointments, drop-in hours or
in class.

e Facilities for handicapped:
in-class note takers for blind,
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Lectures on general subject,
application exercises, and
programing problems.

Test previews and test reviews.

Tape playing in clsss during
two- and six-week summer
sessions.

Tests.

Bonuses and Penalties. We employ
the following forms of bonuses apd
penalties which affect a student's
score which is based on a total
possible points of 200:

The lowest test score is dropped.

Additional points are given to
those attending test reviews who
have scores in the lower ranges.
One point is deducted if a
program is not turned in on time
or if it is incorrect.

Students may correct and
re-submit programs; however, the
course letter grade is loweredif the record shows there is
more than one incorrect program
at the conclusion of the course.

Status Reports. Student test scores
and programing problems status are
posted for each unit.
Miscellaneous Observations

Student Acceptance. We have
conducted surveys of previous
classes near the end of the
course and find that generallystudents like this style of
class and would like to take
other subjects in a similar
format.

Variety of Students. Manydifterent learning styles or
needs can be accomnodated.

e Slow learners, subject to
minimum pace, may replay.
tapes (or read script) as
Many times as necessary.

Computer Faire; (415) 851-7075 76

Fast learners can finish
course before the end of
the term.

Students who prefer
listening can emphasize use
of audio tape.

Students who prefer reading
can emphasize use of script.

Organization Required. To make
the independent feature of the
course effective, it must be
very well organized. If you are
developing your own materials,it takes a considerable amount
of time. We are still working
on the BASIC and Assembly
Language course. Once organized,
however, it runs rather smoothly.

Teacher Flexibility. We have
found it possible to easily
exchange coverage of classes.
For example, during a twelve
week quarter, we are assigned
seven class sections of two or
three languages between us that
meet between 7:30 and 2:30. Two
particular features of our
approach are:

e Team teaching--To give
students exposure to more
than one instructor, we
schedule ourselves so we
each cover all sections
sometime during the week.
Also, if one instructor
needs a block of time free
to work on a project or
attend a conference, the
other can cover.

Blocked room schedule--We
have one room for all seven
sections. Students are
free to come in whenever an
activity is taking placethat would benefit them
even though it may not be
their officially assigned
section.

Variety of Course Calendars. We
ave Deen ab e to easily teach
the course on a twelve week, six
week, and two week basis.
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Planned Improvements. We are
consrs

dering the following
improvements as time permits:

e Complete BASIC and Assembly
Language Learning Guides.

Develop more versions of
tests for all classes.

Explore open entry/openexit.
e Explore flexible credit.

Summary

Based on student performance and
acceptance, we believe the
individualized approach has been
quite successful in enabling a
variety of students to learn
computer programming. Our
experience indicates that student
success is directly related to the
extent that

1 The course is well organized,
including the availability of as
many options and human and
material resources as possible.

2. The student realizes and accepts
personal responsibility to
utilize.as many of the various
options and resources as
necessary for his or her
individual needs.

If we can be of further assistance,
please contact us.
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YOU'D LIKE TO TEACH THE WORLD TO WHAT?
A Guide to Writing Micro-Computer Courseware

Silas S. Warner
MUSE

331 N. Charles
Baltimore, Maryland 21201

ABSTRACT
The use of micro-computers in education is bringing computer-based education within reach

of the average homeowner. A guide is presented for writing educational programs, testing them

and making them available to students.

WHAT IS COURSEWARE? it on top of the keyset and tell the students

When a salesman talks about selling a home to read it. It's cheaper that way, and the
student can take the book home."

computer, one of the magic words mentioned is
"education. In the near future, home compu- One of the worst things that a computer

ters are supposed to become total information can do is display long passages from a book.
It essentially wastes the power of the com-

centers, combining classroom, library and in-
structor in one portable unit. That hasn't puter. There is no reason why a testbook

happened. Educational programming for home com- can't be packaged as part of a computer-based
course, and the computer assign "homework" in

puters remains in the "game" stage. Only a few
the book.full-scale curricula have been developed, and This approach is called computer-

those mainly in micro-computer programming. managed instruction (CMI).
The revolution in education is still around the 2. The Computer is Not a Movie.

same corner it's been for three years. Some computer-based education systems
You can help push it around the corner. make a great fuss about the power and scope

Everybody here knows something different, that of their graphics terminals. Now a graphic
it would be fun for others to learn. In many display is almost a must for education - some

cities, there are now "education exchanges" concepts just can't get across without a

where you can volunteer to teach a course or go picture. But if all your lessons consist of

to take one. fancy graphics, you can do it cheaper and
Most people, though, don't want

to take the time to teach. The computer can more effectively with film or video tape.
help you teach by making your knowledge avail- 3. The Computer is Not an Instructor.

For all the talk about artiicial] in-
able to anyone who wants it, at any time.

But don't expect the computer to do all telligence, remember that the most complex
the work. You must be able to prepare a pro- computer whose existence is publicly known

gram which will tell the computer how to teach, has a total complexity in terms of number of
units, about equal to the brain of a frog.as well as what to teach. Unlike most computer

programs, a teaching program should not be put There isn't one computer system on the market,

together for the computer. The ultimate goal for instance, that can completely analyze
For that a sentence for its meaning and construct anof a teaching program is the student.

and other reasons, a special term is used by appropriate reply.
educators to denote teaching programs, They're When a teacher asks, "What is the capi-
called "courseware". tal of Nigeria?" and the student responds,

"Can I go to the bathroom?", or "Betty hitCourseware. can be prepared for other
teaching methods as well as computers. Films, me with a spitball!", the teacher can reply
audio tapes, even testbooks are courseware. intelligently, It will be a long time - at

What distin- least 30 years - before a computer will be
Why computer courseware, then?
guishes computer teaching from other learning able to do that at a low cost.
aids? I'11 answer that by considering first
what the computer is not. WHAT THE COMPUTER IS

For educational putposes, the defini-
WHAT THE COMPUTER IS NOT tion of a computer that I am going to use is

this:
1. The Computer Is Not a Textbook. "A device capable of presenting a pre-

As a courseware developer, I have had many defined program of educational materials to
requests along these lines: "I have written one or more students, and varying that pro-
(or found) a great textbook in Tf 1 gram as the student interacts with it."

Mostput that book on the computer, what will I have This definition is not complete.
to do to avoid copyright problems?" large batch computers can't present educa-

To which my answer has always been, "If tional material, or interact with a student.
you want to put a textbook on a computer, put But you can't develop courseware for them,
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Page 2

And there are "teaching machines", based on At frequent intervals, the computer asks ques-
tions,microfilm, video, and audio tapes, which If the student persistently misses a

don't have computers and yet fit the defini- questions, the computer goes back over the
tion. But writing courseware for these ma- material again. The trick to a tutorial is to
chines involves the same decisions as writ- make the text interesting enough to keep the
ing courseware for computers. student's attention -

The operative words in this definition boring.
the forn, by itself, is

are "vary" and "interact." These two ideas - The Drill and Practice ~ the most common
varying the presentation of the course, some- form of micro-computer courseware on the mar-
times called "branching", and interaction be- ket, because it's the easiest to program. The
tween student and computer - distinguished computer asks question after question, which
computer courseware. The computer, unlike any the student answers while the computer keeps
other teaching aid, can decide what portion of score. It fills a classroom need - no teache
its store of knowledge to present to the stu- likes to administer drills - but it's deadly
dent next. It can decide, that is if you pro- dull for everybody except the computer.
vide it with the choices and routes through The Simulation/Tutorial - first, the com
the material in your courseware design. puter teaches a principle by rote. Then, it

presents. a simulation of a real situation to
WHAT ARE YOU GOING TO TEACH? which the principle applies. The student can

Most people assume that you start pro- change the parameters of the simulation, and
watch the principle take effect. This is onegramming when you sit down in front of the

computer. In educational programming, es- of the mort effective. teaching methods on the
pecially, nothing could be father from the computer. The most highly praised educationa
truth. lessons on every computer system I know areYour first step is to decide exactly

Focus simulations.what subject matter you want to teach. But a simulation is very dif-
on the student, not on yourself or the compu- ficult to program.
ter. "After this lesson, the student should The Discovery Method - also involves a

simulation. The student is not told the rulesbe able to That is the way you should
phrase your goals. Educators call this an of operation, but allowed to discover them
"instructional objective." It is a statement by operating the simulation. This is one of
of what the student should be able to do after the most controversial of computer teaching
completing the lesson. methods. When it works, it far outshines any

Notice that you do not define what the other method in both teaching effectiveness
student should know. and fun. But measuring learning by discoveryThe computer has no way
of finding out what the student knows, and isn't easy. The student may have an intui-
neither do you unless you're a mind reader. tive grasp of the principle, and can run the

simulation perfectly, but not be able to putSo you specify a way for the student to prove
knowledge to you or the computer. This is the that knowledge into words.
basis of an instructional objective.

HOW TO RUIN COURSEWAREUsually, the student will need to learn
No matter what teaching method you use,the fundamentals before going on to more ad-

vanced topics. You should decide on what the Murphy's Law applies to programming your
student should learn first - in educational courseware. It's a lot easier to produce a

mess of traps and problems for your studentjargon, an "objective hierarchy." Decide on
the order in which you will teach your materi- than it is to produce a smoothly functioning
al, and write it down before starting. lesson. This holds for any computer program.

But you are writing courseware for students,
not for computers. There are whole new class

HOW ARE YOU GOING TO TEACH?
That's a good question. Educators have es of errors that you can make, and not be

been debating that question for their entire aware of until you test your lessons with
real students. For instance,existence - roughly 3,000 years - and have

We computer
come up with no right answer. Teachers gener- Requiring too much typing.

people tend to forget that 90% of the worldally agree today that they have come up with
out there can't type more than 10 letters in

the right answer - that there is no one right
60 seconds. Force such a person to type,

way to teach. There are any number of some-
times right ways, and the right way for you say, "aliphatic hydrocarbon radical," and

that is the end of the course for that persor
depends on what you teach and how you and your If your system allows it, best avoid typingstudents feel about it. There are a few tested
forms for computer courseware, though. I will altogether by using a light pen, touch screen

or simtiar device. And-whatever you do,describe some of them. avoid requiring exact spelling of any word
The Tutorial ~ the computer presents text

to the student, possibly with graphic illustra- longer than "four
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Unnatural key coventions. We have all
seen the BASIC kludge, which requires you to
"TYPE 1 FOR YES, @ FOR NO." Why should the
student have to do the work of converting
his answer into computer form? Why should
he not just be able to type "YES" or "NO"?
Using single keys to get out of typing is a
coward's way out unless you keep the key con-
ventions displayed constantly so that the stu-
dent doesn't have to remember them. And even
then, it's ugly.

Forgetting unexpected answers. A para-
ble: a teacher asks a student, "How many
pecks in a bushel?" The student replies, "I
don't know," and gets the reply "***SYNTAX
ERROR~RETYPE LINE***," Moral: don't let
your programming language decide what happens
to unexpected answers. Closely related to
this is:

Not knowing when to quit. After a
specified number of wrong answers, no com-
puter lesson should just keep saying "TRY
AGAIN" forever! Every lesson should
either give the student the answer, or pack
it in and go on to something else.

Recycling forever. Most computer pro-
grammers know of the dangers of an infinite
loop. But the dangers are multiplied when a
student is trapped inside. You can never
predict the interaction between computer and
student - a student may come out of your
carefully designed instructional sequence
firmly convinced of the wrong answer. If the
computer cycles back over the same material
over and over, the student is just going to
get more frustrated each time. Have a way
for the computer to give up or call for helpif this happens.

NICE TOUCHES
Here are some good things that you can do

to make your courseware better.
Letting the student know. Wherever pos-

sible, you should show the student scores, pre-
cent completed and any other relevant student
data. Some of the most effective courseware
I've seen has a built-in map. At intervals,
the student sees the map of the lesson, with
"YOU ARE HERE*" in big, bold letters!

Varying your formats. Some lessons I have
seen slap a whole page of text on the screen,
wait for the RETURN key, slap up another whole
page and so on. This leads to headaches, eye-
strain and boredom. If you must show large
quantities of text, change its shape, size and
position from page to page. This also gives
the student a sense of place - he can recog-
nize a given page by sight.

Surprises. It can be a fatiguing business,
sitting in front of the computer for hours on
end - well, maybe not for us computer freaks,
but certainly for our students. So you can
throw something totally irrelevant into the

80

middle of your lesson, just to wake the stu-
dent up. Don't overdo it - once every 20 min-
utes is plenty - but if Haydn can do it, why
can't you?

PROGRAMMING YOUR LESSON
up frequently. about

programming courseware. "Do I have to use an
educational language to do it?" My answer is,
no but it sure helps. Most computer languages
are designed for the convenience of computer
programmers. They assume that someone opera-
ting the system at least knows something about
the computer. As the examples of bad course-
ware practices above indicated, this can lead
to real trouble when a complete novice sits
down in front of the machine.

Of course, you can program around the
limitations of your language. I have seen
excellent courseware done in BASIC and FOR-
TRAN, and I suppose good courseware could be
programmed in assembler or even COBOL. But
why bother with tricks to get around the
quirks of your language, when people have al-
ready created software designed without
quirks? Furthermore, most educational lang-
uages are partially or fully transferrable.
That means that what you write on one com
puter, you can usually reprogram quickly for
another, even if the language used by the
other is different.

I won't say much about the actual pro-
gramming process, because there are two
schools of thought about it. The prevailing
school, used by most large corporate training
groups and some universities, is that all
courseware should be written down on paper
before it is programmed into the computer.
The script, they say, will show up weaknesses
in the lesson design before computer time is
wasted.on programming.I feel that when you are doing a project
on your own, writing every step down on paper
is a waste of time. As users of word-process
ing equipment know, it is usually much easier
to change a file on a well-designed computer
system than it is on paper. Of course, as
soon as the lesson runs even partially, you
should make a backup copy so that if you ac-
cidently destroy your working copy, you still
have something to work from. And when you
are done programming, it is a good idea to
print a copy of your lesson for reference
as you test it.

One question comes

TESTING
Once you've debugged a piece of software,it's usually ready to use. Not courseware!

Courseware isn't written for computers but foy
students. The next step after your programis 'finished" is to test it with students.

The first test student, of course, will
be yourself. You won't be a very good test.
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You can test your lesson by very careful read- Your local computer club can be a big
ing, for spelling and typing errors. You can help. Most computer clubs have software ex-
test it for programming bugs. But you can't changes, in which you can put programs and

test its teaching ability, because you already have them swapped. That will take care of
know what it teaches. your computer-owning neighbors. In addition,

To really test a course, you must use your club can give exhibits and demonstra-
people who have never seen it before. These. tions. Many people have heard about computer-

based education.may be hard to find - your family, co-workers, This can be your club's
fellow computer club members, whatever - but chance to show it in action.
they will find problems in places you never Another outlet for your courseware that
thought to test. The courseware testing corol- you probably haven't thought about is the

lary of Murphy's Law is, "The things that seem local library. More and more libraries are
clearest to you will be the things the student getting small computers. Many home computer
cannot understand." companies, such as Apple, will actually give

If I were to recommend the ideal popula- grants to libraries for this purpose. The

tion for testing courseware, I would have to problem has been to convince library adminis-

recommend junior-high and high-school students. trators that small computers are good for
Person for person, they are the most destruc- more than bookkeeping and games. Your course-
tive force against computer programs that I ware may be just the argument they need!

know. Their ingenuity is matched only by A new development in many areas of the

their drive to test the limits of their world country is the "educational exchange" that I
- in other words, to break your courseware. spoke about earlier. Together with the al-
And high-school students usually know enough ternative school, the educational exchange is,
about computers today to recognize a goof and part of an exciting new network of learning
exploit it to its limits. units outside the traditional school. They're

GetHere is how to set up your test. looking for new ideas, and your computer

your student's time committed for at least four courseware might fit perfectly into their
plans.times the length of time it takes you to com-

plete the course. The student will take at However, don't go to the local school

least twice the time you will. Set the student system. The range of obstacles raised
down in front of the computer. Start the against any innovation in the traditional
course. Then sit down behind the student and schools would make the Maginot Line look like

a sand castle.SHUT UP! Everyone ~ from teachers'
The pressure will be immense to tell the unions to staff psychologists - will be mob-

Don't ilized against you and your coursewarc. I'm
student just where he's going wrong.
give in unless he's hopelessly snarled, even afraid the only way to move the schools off
if he turns to you and asks. To make sure, of this position will be through convincing

tape-record the whole session, murmuring your demonstrations.
remarks into the microphone. When the test is All this assumes that you just want to

over, then you can interview the student and see your courseware used, and people learning

get his comments and reactions. from it. If you have something extra-special,
The information you get from testing al- though, you may want to profit from it by

most surely means that you will have to re- publishing your courseware.
Then you Today, the courseware business is chaoti

write some sections of your course.
will have to retest it - with a different and disorganized. If I were to give one

student. The first student will know what to piece of advice to you, it would be; Don't
make the business any more chaotic by trying

expect. to market the courseware yourself. You
can't possibly compete with software sources

QUT INTO THE WORLD
It takes time, of course. But eventually marketing thousands a year for the attention

of the public.
your test students will have nothing but ex-

travagant praise for your course. Or to be Of course, I can give more bits of ad-

realistic, at least they won't constantly get vice to you. Some of your best allies are

stuck and give up in disgust. What will you the people that sell other materials inci~

do then? (After singing Hallelujah, of dental to your courseware. The computer
manufacturer, to start with. The vendors of

course.)If you are a teacher or educator, the your software system, for another. If your
But course is about some specific piece of equip-

road to publication is wide open for you.
for most of us, it's difficult at least to get ment, write the manufacturers of the equip-

Fortunately, ment. Computer-based education today is a
something accepted in education. If you have a teaching tool
there are ways around the school system in hot subject.
most localities. that works, the world needs it!
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ALPHABETICA VERSUS GRAPHOTACTIC CRT PAGE AYOUT OF ETTERS FOR AVERSATILE PORTABLE SPEECH PROSTHESIS (VPSP)
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Carol A. Simpson, Psycholinguistic Research Associates
2055 Sterling Avenue, Menlo Park Ca 94025

Abstract
Results of a project to develop a Versatile, Portable,

Speech Prosthesis (VPSP) are presented. The project is the
offspring of special interface technology for the motor-han-
dicapped developed at the Rehabilitation Engineering Center
at Childrens Hospital at Stanford, discussed by Maurice LeB-
lanc in 1976 [4 and of linguistic human factors research on
speech synthesis for airline applications conducted for the
National Aeronautics and Space Administration (NASA)
Ames Research Center by Carol Simpson between 1974 and
1978 | 6l. The system is designed to aid the severely motor-
impaired, wheelchair-confined cerebral palsey population.The main constraints under which the system was designedare:
1) Wheelchair mountability
2) Power entirely from wheelchair batteries
3) User control interface logic assuming only 1 user move-
ment.
The system consists of a Z80 CPU with S-100 bus, 16K RAM, a
mini-floppy disk, a 5" CRT, a VOTRAX (Reg.TN) ML-1
(Reg.TN) phoneme speech synthesizer, and a specially
designed CRT and parallel I/O board. The software allows the
user to compose messages using items from a pre-coded"starter vocabulary" of words and phrases, words generated
by the user from spelled or simplified phoneme entry, and/oritems previously generated by the user and stored for future
use,

Results are presented of a linguistic human factors studyof alternnative layouts for CRT menu pages. Application ofthe results to the design of single-switch communication aidsis discussed.
Introduction

The Versatile Portable Speech Prosthesis (VPSP) is an
on-going project to develop a wheelchair-portable speech syn-thesis system capable of unlimited vocabulary and messageconstruction and designed to simplify message constructionfor the user. This simplification was achieved via two
methodologies. Linguistic analyses of language structurewere used so as to limit the number of items the user mustchose from at any point in the message construction process.Limiting list size will reduce search time for humans as well as
computers, Additionally, a single switch (1 bit) user inputrequires that the system automatically present the user withsuccessive alternatives until the user uses the switch to say"yes" to one of the alteernatives. The fewer alternatives, thefaster, on the average, the system will arrive at the item theuser wants. To this end, rules of syntactic and
graphophonotactic constraints on choices for selections were meaningful use of boxesincorporated into the system logic. Linguistic human factorsexperiments were also conducted to determine which ofseveral alternative design principles produce the fastest visualsearch times for words (7] and for letters used in message con-struction.
Visual Search Time Experiment

One design aspect of the VPSP is the layout of letters onthe CRT screen during sentence construction. To the extentthat this layout matches or conflicts with the user's cognitivemap {5] of the spelling of words in his/her language, the pagelayout would be expected to facilitate or hinder the user'sability to visually locate letters in a menu displayed on a CRTpage.
A major goal of the VPSP project is to reduce messageconstruction time. Reduction of the time required for the userto visually locate letters on the CRT display should further thisgoal. Parenthetically, another type of time reduction involves
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still another type of time reduction has to do with the time
used by the system in a scanning mode to display successive
menu items to the user. This experiment was designed to
investigate only the first of these - visual search time.
Specifically this experiment was designed to assess different
page layout patterns and ordering schemes for their effects on
the time required by the user to visually locate in correct
sequence of letters to spell a desired word.

Approach. It was hypothesized that a page layout pat-tern which corresponds to grapho-phonotactic structure will
result in faster visual search times than an alphabetical block
page layout having all currently possible menu items listed in
a single alphabetical block. This hypothesis was based in parton the earlier finding that words laid out in a syntactic pat-tern produced faster visual search times for sentence con-
struction than did words laid out in a single alphabetical block
17|. Names for these two patterns, coined for this experiment,are Graphotactic and Alphabetical, respectively.Within the major frammework of Graphotactic and
Alphabetical layout patterns, several other variables were
tested for their effect on visual search time. These are listed
below with a short rationalle for each one.

1) letter clusters: certain clusters of letters occur in
syllable initial, medial, and final position. The constraints on
clusters limit their number to some 50 of the some 8000 in the
set of all possible cluster strings. If a user could obtain in onechunk an input string of letters that would otherwise consistof several chunks (letters), word spelling time might be
reduced.

2) affixes: certain prefixes and suffixes, such as DIS.,CON- RE_ -ING, -TION, -ED, AND LY are used frequently;like letter clusters, they might reduce the number of inputchunks needed to spell words and thus improve word spellingtime.
3) boxes: when letter clusters are used, it could be helpfulto draw boxes around all clusters beginning with the same let-ter to visually group them.
Experimental Design. Eight different page layouts werederived by crossing the 2 possible patterns (Graphotactic and

Alphabetical) with the 3 possible aiding variables (Clusters,Affixes, and Boxes) The Appendix contains the Alphabetical,Single Letters, With Affixes Layout and the Graphotactic,Clusters, No Affixes, No Boxes Layout. The others were varia-tions of the basic elements of these two.
In order to limit the number of page layouts, half of theeight possible combinations of layout pattern with the otherthree variables were not used.
Four of these had single letters with boxes, a non-

combined with the no affixes condition were omitted on the
assumption that the effect of affixes would be tested with thealphabetical layout conditions. Finally, the Alphabeticallayout x clusters x no affixes x no boxes condition was omitted.This resulted in one less comparison of the effect of boxes.
Admittedly, this design precluded testing for effects ofinteractions among variables, but this sacrifice was made inthe interest of performing the study in the time available.The eight experimental page layouts were presented toeach of eight subjects in one of four presentation orders. Thepresentation orders were designed so as to alternate betweenpage layouts with the Alphabetical pattern and those with theGraphotactic pattern. For two of the orders, a Alphabeticalpage layout came first. The other two orders started with aGraphotactic page layout. Finally, the ordering schemes weredistributed in different positions for thee four different orders.This was considered sufficient control for any transfer effectsthat might influence tthe results.

Three of the graphotactic layouts

Subjects. Subjects were 8 normal-speaking adults. Nor-
system search time for an item requested by the user And
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mal-speaking subjects were chosen in order that the data be where a difference of 1.94 sec. between any two means was
representative of users who have a developed cognitive gram- needed for the 0.05 confidence level (two-tailed) and a
mar of the language and the writteen language correlates difference of 2.60 sec for the 0.01 level, yielded the four signifi-
(knowledge of spelling rules, complex syntactic structures). cant differences listed in Table 4. (See Appendix)
While the VPSP user would not be expected to have a literate In words, the statistically significant differences were
knowledge of language or even a language production gram- that 1) Alphabetical Layout was faster than Graphotactic
mar for spoken language, we assume that with the aid of Layout when effects of the other variables were held cons-
devices like the VPSP the user will eventually develop these tant. 2) For the Alphabetical Layouts, the Single Letters con-
abilities. Tentative evidence supporting this assumption has dition was faster than the Clusters condition; and 3) There
been reported by Goodenough-Trepagnier 1976 [1 and by were no differences due to presence of affixes or boxes, nor for
Grace and Ashby 197912. Thus it seemed reasonable to start clusters versus single letters for the Graphotactic Layouts.
by designing the VPSP to match the cognitive linguistic gram- Discussion. The overwhelming superiority of the
mar of the normal language user. Once a working VPSP alphabetical Layouts over the Graphotactic Layouts was a

existed, data could be collected from actual users for com- surprise; as was the superiority of single letters over clusters
parison to the data obtained from normal language users. of letters and the lack of effect for affixes. It would seem that

Test Material. A list of 12 words was randomly selected unlike syntactic structuree (the grammatical order of letters

from the 5000 most frequently used words in American in a word), graphophonotactic structure (the order of letters

English 13) to simulate the type of worrds a VPSP user would and their sound correspondences in spelled letters) is not
apparent to the normal language user. Of course for these

be likely to spell. The words are listed below in Table 2. subjects, alphabetical order was well learned. Possibly given
time to learn the positions of letters in a graphotactic layout,TABLE 2

1.
users might have performed faster with those layouts. Also

AIRCRAFT 7. OPTIMAL
the task of directly pointing to desired letters purposely elimi-
nated the confounding factor of serial position and grouping of

2. COVERS8. PHRASE letters that would have been present with a scanning type of
selection procedure. It remained to be seen how fast actual

DEALER 9. SOON users would be using the scanning selection which makes
4.

MOTHER 10. SUPREME
them wait until the scanner reaches the item they want. In

5. MOVES 11. TRAVEL preparation for this possibility the VPSP was designed with
both a graphotactic and an alphabetical page layout for spell-

6. NOTE 12. WORN ing words. In accordance with the results, letter clusters were
not used, only single letters, and boxes were therefore not

Each word was typed individually on a 3" x 5" (7.62 x
applicable. Affixes were not placed on the spelling page. They

12.70 cm) white, unlined index card. Starting vertical and
horizontal position with respect to the upper left corner of the

were however included in a separate page so as to see if actual

card was constant for all words. The six page layouts were users would use them.
Initial results, based on the testing of the VPSP by 5

typed on white 8'4"y 11" paper. Each page layout sheet was different users, indicate that the Graphotactic Layout is
enclosed in a clear plastic cover to protect it from finger preferred by them after having used it for periods of 4 hours to
marks. The Appendix contains examples of four of the page 5 days. One exception is a user who now uses an alphabetical
layouts: Alphabetical x clusters x no affixes x no boxes;
Graphotactic x clusters x no affixes x boxes; Alphabetical x

block layout for an eye position coded communication system.

single x no affixes x no boxes; and Graphotactic x singles x She prefers the Alphabetical Layout. At this time insufficient
response time data is available to test the difference in
message word spelling time with the two layouts.

of an electronic stopwatch with digital display to the nearest One user who has used the VPSP experimentally for
0.1 sec., a pencil, and a prepared answer sheet, all for use by some two months regularly uses the affixes and has even
the experimenter.

Procedure. Subjects were tested individually, seated at a requested additional ones. However, the affixes are required
far less frequently than are the individual letters. This sup-

table beside the experimenter. They were told that the page ports the decisiion to put affixes on a separate page.
layouts, not they themselves, were being tested so as to deter-
mine which would be best for the VPSP. The experimenter Summary
administered the different page layouts in one of the four pre- The VPSP is a working prototype that is at this time
sentation orders (PO) such that each PO was used for 2 sub-

jects. For each page layout, the subject was asked to study the being used to collect data essential to improving the human
factors of its design. The present system has demonstrated

layout of the letters as long as desired. Meanwhile the experi- feasibility. The current phase of the project is a comparative
menter shufflled the experimental test stimulus cards and evaluation of alternative design principles with actual users.
placed them face down on the table. When the subject was
ready, the experimenter turned over the top card so the sub- Acknowledgments
ject could read it and the subject pointed to each letter on the This project has inspirational roots in the thoughts of

page layout in the order it appeared in the word. Response
times were measured from the time the word card hit the Kenneth Colby, Director of the Intelligent Speech Prosthesis

Project, Neuropsychiatric Institute, ULCA who first suggested
table to the time the subject pointed to the last letter. After all the idea of a portable speech prosthesis to Carol Simpson in
twelve words had been presented for a given page layout, the the fall of 1975 and in the ideas of John Eulenberg, Director of
experimenter asked for comments on that layout. Then the the Artificial Language Laboratory, Department of Computer
procedure was repeated for each sucessive page layout. The Science,Michigan State University, who has been a proponent
word cards were reshuffled before each new page layout. of easier "navigation in language space" since those early

Results days. The initial contact between Maurice LeBlanc, Chief of
Rehab Engineering for Chldrens Hosptial at Stanford and the

Table 3 gives the mean times in seconds for each page author was coordinated by Charles Kubokawa, Chief of the
layout, averaged across subjects and across stimulus words. NASA-Ames Technology Utilization Office. This project
(See Appendix) For each subject, for each page layout, a mean might not have received funding without the industry interest
and standard deviation (using n-1) of the response times to the expressed by the long term loan for system development of a
12 words was computted. VOTRAX ML-1 (Reg. TM) speech synthesizer and the virtual

Anallysis of variance of these data indicated that the donation of a second unit for the wheelchair system from the

differences among means for the 12 page layouts were signifi- manufacturer, Vocal Interface Division, Federal Screw
cant (F = 6.73; df = 7,56; p Works, Troy, Michigan. Charles Lingel, Independent Consul-
0.001). And a T-test for critical differences among means, tant, designed the system hardware and software. Thanks to

3.

affixes x no boxes. Test Equipment. Test equipment consisted
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TABLE 1

ALPHABETICAL X SINGLE X NO AFFIXES X NO BOXES (AL,S,-A,-B)
ALPHABETICAL x SINGLE X AFFIXES X NO BOXES (AL,S,+A,-B)
ALPHABETICAL x CLUSTERS X AFFIXES X BOXES (AL,C,+A,+B)
ALPHABETI€AL x CLUSTERS X AFFIXES X NO BOXES (AL,C,+A,-B)
ALPHABETICAL X CLUSTERS X NO AFFIXES X BOXES (AL,C,-A,+B)

__

X SINGLES X AFFIXES X NO BOXESGRAPHOTACTIC (GR,S,+A,-B)
GRAPHOTACTIC x CLUSTERS X AFFIXES X BOXES (GR,C,+A,+B)
GRAPHOTACTIC X CLUSTERS AFFIXES (GR,C,+A,-B)x X NO BOXES

TABLE 2

1. AIRCRAFT 7. OPTIMAL
2. COVERS 8. PHRASE
3. DEALER 9. SOON
4. MOTHER 10. SUPREME
5. MOVES 11. TRAVEL
6 : NOTE 12 : WORN

TABLE 3

VISUAL SEARCH TIMES FOR LETTERS PAGES

ALPHABETICAL GRAPHOTACTIC
SINGLE LETTERS
NO AFFIXES 5-75

SINGLE LETTERS
W/ AFFIXES. 6.27 8.87

CLUSTERS
W/ AFFIXES

10.53W/ BOXES 7.61

CLUSTERS
W/ AFFIXES :

NO BOXES 8.23 10.62

CLUSTERS
NO AFFIXES

_-_

W/ BOXES 8.32
_-_

NOTE:
CRITICAL DIFFERENCE
4.94 SEC FOR P < 0.05
2.60 SEC FOR P < 0.01
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TABLE 4

SIGNIFICANT DIFFERENCES EETWEEN MEANS

P 0.011) AL,S,+A,-E faster than GR,S,+A,-B2) AL,C,+A,+B faster than GR,C,+A,+B p< C.013) AL,C,+A,-B faster than GR,C,+A,-B p< 0.054) AL,S,-A,-E faster than AL,C,+A,-B p< 0.05
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MICROCOMPUTER/VIDEQDISC CIA
FULFILLING A PROMISE FOR HANDICAPPED STUDENTS

Ron Thorkildsen, Administrator, Exceptional Child Center
Assistant Professor, Instructional Media Department
UMC 68, Utah State University, Logan, Utah 84322
(801) 752-4100 ext 8273

Abstract mechanisms. Computer auditory capabilities
have been very limited, and because of the

This paper discusses the importance. and need limited and costly nature of computer soft-
for individualized instruction for handicapped generated graphics, CAI has been implemented
individuals and how CAI can influence this need with none or very primitive animation.
Special Educators have suspected for many years Colby (1973) has stated that CAI allows only
that the computer holds special promise in pro- a limited number of responses and that we

viding individualized instruction for handi- need to "....find a way to rapidly random

capped students. This promise has not been access both sounds and pictures" (p. 260).
fulfilled. The dream was ahead of technology. Geoffrin and Bergeron (1977) in the conclu-
The advent of the low cost microcomputer com- sion of their report suggested that a larger
bined with the rapid random access capabilities variety of activities other than animation
of the' videodise may very well provide the tools are heeded and that these "....activities
to fulfill this promise. A research project must be designed to train generalization
being conducted at Utah State Univeristy's reading skills to new words and situations
Exceptional Child Center is investigating this other than computer animation" (p.12).
premise. The major goal of the project is to
develop a CAI system utilizing a microcomputer Hirschbuhl and Seeman (1975) have reviewed
controlled videodisc to present CAI to mentally recent developments in CAI and give three
handicapped non-readers. The project is in recommendations for expanded application of
its second year. One CAI program has been CAI. They state that CAI must provide:
field tested and three more CAI programs are 1. The ability to generate, program, and

under development. edit interactions with complex real
images.

Introduction 2. A technique for creating and de-
livering cost-effective graphics and

Early in the formal study of Special Education, visuals that allow for interaction.
teachers and researchers recognized the impor- 3. The capability to provide overlays on

tance and effectiveness of individualized images for sequential question frames.
instruction for handicapped learners. There Such questions need to be communicated

is typically such a wide range of intellectual by audio messages.
experience among handicapped students that

Most of the limitations of CAI cited in the
group based instruction is not effective.
Many persons have long felt that the computer literature are related to video capacities.
held a special promise in dealing with these However, the most serious limitation with
individualized instruction needs. However, CAI for the mentally retarded has been the

they also recognized the special communication Tack of random access audio. Considering
problems associated with providing CAI to the majority of the moderately handicapped

handicapped learners. This is particularily have little or no reading skills, random

true with moderately mentally retarded learners access audio is important to a CAI system
for this population. It is necessary that

who have little or no reading skills.
the CAI system have the capacity to provide

Random access is
CAI Limitations instruction verbally.

necessary to provide smooth and fast tran-

A review of the literature has revealed little sitions to remediation material. A recent

emphasis on using CAI with moderately mentally technological advance that has great poten-

retarded or with non-readers. The lack of re- tial to allow the implementation and man-

search in this area is due to the past limita- ipulation of audio and video function is the

To be effective random access videodisc player.tions of computer hardware.
for moderate and severely mentally retarded
children, CAI must provide a full range of U.S.U. Research Project
color, graphic, and auditory capabilities
along with a variety of student response A research project currently being conducted
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1. This command searches toat Utah State University's Exceptional Child P: Fl, F2
Center is utilizing this recently developed the frame number of the videodisc
videodisc technology.1 The major goal of the specified by F2 and plays to the frame
project is to develop and field test a proto- Number specified by F2.
type individualized instructional system for

2. This command allows amoderately mentally retarded learners using L: x,y,Prthe videodisc player interfaced with a micro- match from input from the touch panel.
computer system. The system developed by this The coordinates of the center of an
project is referred to as the MCVD (Micro- object on the screen are defined by x
Computer VideoDisc} system. This system will and y and the acceptable range from the

center of the object is defined by r.alleviate many of the problems mentioned by
Colby (1973) and Geoffrin & Bergeron (1977).
The videodisc offers a fast, economical and 3. I: 72, 72 This command allows thefeasible way of storing and presenting audio/ programmer to specify a time (TZ)visual information. Specifically, the video- before input can be accepted from thedisc allows the random access of 54,000 frames touch panel and a time (72) to waitof audio/visual information in less than eight before indicating that there has beenseconds from any portion of the disc. Accessing no response.
segments within a program will require only
a fraction of a second. The videodisc allows Four instructional programs are currentlythe use of both still pictures and motion being developed for use with the system.pictures with or without the use of sound. These programs are designed to teach:

a Discrimination of sizes, shapes and
MCVD Hardware and Software colors.

2. Timetelling.The hardware for the MCVD system consists of the 3. Recognition of survival words.following: 4. Understanding of functional words and1. MCA Videodisc Model 7820. phrases.2. Apple II microcomputer with 48k RAM and
one floppy disc drive. These instruction programs are being adapted3. Sony 12" color monitor from programs developed by the Outreach and4. Carol Mgf. touch panel Development Division of the USU ExceptionalChild Center.The MCA videodisc was selected mainly because

of its rapid random access capabilities and System Operationits availability. The Apple Ii was selected
because of its color graphics, portability and The following briefly describes how theJow cost. The touch panel was included to allow system interacts with the learner:the child to interact with the system by The system presents an audio instructiontouching the screen. This eliminates the and an associated visual image via theabstraction of touching a key to represent an television monitor.

An interface board has
The learner respondsimage on the screen. by touching the television screen. Thebeen designed and developed which allows the area touched on the screen is transmittedmicrocomputer to control the videodisc and to the microcomputer via a touch panel andreceive input from the touch panel. The inter- the response is evaluated. If the responseface board also has the capability of selecting is correct, a signal is sent to the video-a video signal either from the videodisc or the

The source of the video is disc which contains an audio and visualmicrocomputer. reinforcement (a film clip). Other pos-program selectable. sible response conditions are a wrongresponse, a close response, and a non-The computer language that enables the instruc-- response.tional material to be presented is PILOT. This
The non-response is detected byallowing a specified period of time tolanguage is designed specifically for CAI and respond. There will be recorded segmentsis useful because educators with little or no on the disc for all possible responsecomputer experience can write CAI courses. conditions as well as a variety of positivePILOT has been modified so that programs writtenin this language can control the videodisc and

reinforcements varying in length and type.
This

There is also remediation segments whichaccept input from the touch panel. can be branched to when appropriate.required the addition of three commands to thePILOT language: Parameters are set in each lesson within a
program which determine: (1) the number of\The 2nd and 3rd year of this project is being times the learner must respond correctlyfunded by a grant from the Bureau of Education before branching to a reinforcement segment;for the Handicapped of DHEWs. (2) the number of times the learner can
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respond incorrectly before branching to a
remediation segment; (3) the number of times
learner is allowed to cycle through the same
lesson without reaching criterion before the
teacher is signaled and asked to intervene.
A time limit is set for each session at which
time the teacher is signaled to end the session.
The instructional segments are presented
smoothly and without appreciable gaps between
sections because of the random access nature of
the videodisc playre. Each time a search is
initiated, video is switched to orginate from
the microcomputer and a computer generated
graphic is displayed. After the search is
completed, the source of the video is switched
back to the videodisc.

Conclusion

The project is progressing as planned. The
matching, shapes, size and colors programs has
been pressed on a videodisc. A preliminary
field test of this program was conducted during
the summer of 1979, and another field test wil]
be conducted in January of 1980. The time-
telling program is under development and will
be field tested in March 1980. Data from the
preliminary field test indicated a positive
reaction by the child to the matching program
and the system. Effectiveness data was not
collected at that time, although the re-
searchers feel confident that the system will
prove both instructionally effective and cost
effective. There is a strong feeling that the
long awaited for promise of the computer to
special education is now within reach.
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SOFTDOC

A PROPOSAL FOR A MEDICAL SOFTWARE NETWORK

James Gagné, M.D.
President

DATAMED RESEARCH
1433 Roscomare Road

Los Angeles, CA 90024
(213) 472-8825

Abstract Introduction
Although computers have been uti- In the quarter century since computerslized for health care applications first became generally available,for two decades, for a number of their acceptance in society has grownreasons widespread acceptance among exponentially. Few large businesses,clinicians has been disappointingly for example, are without a data proc-slow. The introduction of new micro- essing network. Yet in the health

computer hardware, though Clearly ca- sciences, computers have taken root
pable of supporting sophisticated me- only in the laboratory and the busi-

ness office.dical applications, is not likely by Despite innumerable ar-itself to lead to a surge of medical ticles on medical data base systems,
computing. diagnostic and treatment programs,The primary problem has been the comprehensive intensive care data mon-indiscriminate throwing of masses of
computer technology and software at itors, and other electronic marvels,medical computing has not been ac-
a medical problem by those without an cepted by health care professionals.intimate understanding of the clinical With rare exceptions, physicians and
process. By contrast, successful me- other practicioners have utilizeddical applications are most likely to such systems only under pressure fromstem directly from health profession- their superiors. In fact, the clin-als who have an interest in computing ical computing literature is repleteand who are willing to share their with "good ideas" which were neverproducts with others. even implemented (4; 6; 9).Datamed Research is announcing Although it is reasonable tothe formation of SOFTDOC, a medical

Interested expect growing acceptance of micro-software exchange club. computer-based patient billing systemphysicians and other health profes- for individual practicioners' of-Sionals are invited to donate CP/M- fices, there is little indication atcompatable or UCSD Pascal source present that clinical applications ofcode medical programs on 8-inch flex-ible disks, in return for a free disk
these machines will necessarily result.
In fact, we may be destined to per-volume full of such donated softwai<. petuate this ineffective use of me-Others will be charged a minimal fee dical data processing. A number of($15) per disk. Additional servicesrelated to medical software, such as physicians are becoming enamoured of

compliations of user evaluations of
the newly affordable microcomputersand dream naively of a computer incommercial products, will also be every doctor's office. In the lastoffered. decade alone, dozens of physicianThis paper evaluates the history entrepereurs have launched medicalof medical computing, discusses the

problems of the past, and offers suv computer systems based upon their
gestions for the creation of succes -

pet computer projects. Their venturessank both because they did not meetful medical software. the needs of other physicians and
they were poorly marketed.
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The poor reception of medical MYCIN, a brilliant program created
computing is curious in light of the at Stanford University, was designedease with which science has accepted to inform the physician of the cor-
computers in general. After all, me- rect choice of antibiotics in pa-dicine operates with a "technological tients critically with infections
imperative"--a nearly universal and (16). However, because surgeons and
often uncritical demand for newer and internists have disagreed about anti-
better medical technology, widely biotics for years and have firm opin-considered the mainspring of prog- ions on the subject, there was little
ress. For example, despite wide- likelihood the program would have
spread use, there is growing doubt been consulted. In fact it was
that coronary care units or routine rarely used (17).electronic monitoring of mothers in
labor or even the current wave of Friedman and Gustafson (4)
coronary artery bypass surgery have pointed out that the majority of
been shown to be medically useful computer applications in health care
and cost effective. Yet their popu- accomplish nothing more than "auto-
larity is undaunted (6). mating" a process already performed

Why haven't clinical applica- adequately by health professionals
tions of computers caught on in such on their own. Hence their lack of
a climate of technological largesse? acceptance. By contrast, computer-

assisted tomography could not exist
What Went Wrong? without computers; its acceptance is

unprecedented.
The medical computing literature D. Medical data base systems

continues to be filled with glowing (where all the data pertaining to the
care of each patient is maintaineddescriptions of systems. Typically,

however, these projects are abandoned on line) are generally considered to
when exploratory grants run out, al- have been failures. .Of the more than
though this fact seldom appears in 100 systems described in the liter-
print. There are only rare reports ature, only 17 were implemented. of

these 17, none have lived up to theircritically evaluating the actual sta-
tus of medical computing (4; 6; 9; designers' expectations; many have
15; 19). In discussing past prob- been abandoned. In a study of health
lems I will add my own speculations practicioners acturally using a me-
to what others have reported. dical database system (22), clarified

A the problems inherent in paperlessPhysicians are inherently medical records. While some clinicalconservative, due to decades of dis-
covering that last year's "miracle" data is easily expressed in terms a
treatment has turned out a dud, or computer can understand, such as the
causes an occasional but deadly side white blood cell count or the serum

considerable bilirubin, it is difficult to de-effect. They require scribe via a menu of characteristicsseduction to accept a new technique
not widely adopted by their fellows the appearance of a patient who may
or praised in a major journal, par- be depressed but you're not sure, or
ticularly in areas in which they feel a bizarre shadow on a X-ray. The
awkard. range of clinical data is simply tooAnd many M.D.s are intimi-

vast to fit comfortably in a struc-dated by computers
B. No one likes to be ordered ture where descriptors must be se-

toabout in an area where she/he feels lected from a list. Moreover,
competent, particularly physicians, enlarge the data base so that it

could contain a barely adequate de-whose individuality at times borders
scription of the patient's conditionon monomania (15). As a result ,pro-

grams designed to enhance clinical noticeably lengthened the time re-
decision-making run the risk of es- quired to record a patient's condition
tablishing a "heads you win, tails during a visit. Dictating or even
I lose" situation. If the computer hand writing was both quicker and

more accurate than the computer uti-made the correct decision when the
doctor didn't, then obviously the lizing sophisticated light-pen input
doctor was "dumber than that stupid E. In contrast with the compe-
machine." If the program was in titively commercial origins of most

business software , where ineffectiveerror, then what good was it? More-
programs failed, the vast majorityover unfortunate topics were chosen:
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of medical applications programs were Medical History and Review of Systemsborn in ivory towers, shielded from questioning system (i.e., the longlist of routine questions asked ofthe demands of the users by their
grants. The history of medical com- every patient undergoing a thoroughputing can be summarized in an over- medical examination) (1; 18). Util-simplified manner as a series of false izing direct patient interaction withstarts. It is my impression that too a simplified terminal, these systemsmuch was attempted too soon, with Lit- utilize a highly branching question-tle attention paid to working closely ing scheme} for instance, if a pa-with the intended users of the pro- tient says he has no headaches, the
grams. Others agree (4; 15). program skips all queries about the

In the Univ-This situation corresponds with details of headaches.the most common cause of failure of ersity of Wisconsin system, the pa-It does not tient's appointment with the computerany applications program.
takes about an hour. The data iswork to throw a computer at a situa-tion without determining both exactly then summarized and printed out as awhat is needed and wanted, and whether report for use by the practicioner.One could make a case for thisa computer will add sufficiently tothe way things are currently being type of system to be a model fordone to warrant the change. medical computing programs. Note
the advantages;What Is the Current Potential For Change? A Practicioners rarely subjecttheir patients to every appropriateWe are at a turning voint in com- question in a Review of Systems his-puter history. For the first time, low tory because it is so lengthy; as acost systems are available with suffi- result many important areas are leftcient speed and mass storage capability out, particularly psychological andfor serious applications programming, social functioning. There is excel-with the promise of even greater ca- lent evidence that this occurs to thepacity at a lower cost in the near detriment of patient care (23).future.. In contrast, there is no reason toThus, we are no longer confined to cut corners in the computerized sys-large minicomputers or expensive main- tem, and there is empirical evidenceframe systems, which in the past has that computer-assisted screening his-restricted medical computing to aca- tories are, in fact, more complete(1)demia and large institutions. A new B One may easily add valida-vista has opened for the health pro-fessions. us
tion questions to the system to en-The hardware beckons sure the patient is using the sys-within every practicions office if we tem properly and to enhance the re-can produce quality software of suf- liability of the data (18).ficient utility.

of There is no direct practi-To reiterate the magnitude cioner interaction with the computerrecent advances in electronic techno- required.logy, note that several manufactures D The system relieves theare adapting the video disk system to
A

practicioner of a routine, repeti-serve computer storage purposes. tious task, leaving him/her free tosingle $15 video disk will contain validate and interpret the results.roughly two billion characters, equiv- A substantial saving of expensivealent to the contents of several hun- practicioner time results.dred medical journals stripped of ad- E There is excellent patientvertising. Obviously, this much stor- acceptance of computer-taken his-age can be adapted to a multitude of tories, particularly if they are funother uses. to use (18).Although medical computing can F If one wishes to expand theboast of few currently accepted ap- program, it is not difficult to counplications beyond technical roles, sel the patient while taking the hissuch as computer-assisted tomography tory. This is best done at the pa-and on-line electrocardiograph and tient's option ("Do you want topulmonary function test interpretations, learn more about.. ") (18).there are a few clinical areas where In summary, there can be littleit works well. For example, there ap- doubt that in this application a compears to be good patient and practi- puter has the potential simultan-cioner acceptance of an on-line Past eously of improving the patient data
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THE TEN COMMANDMENTS OF MEDICAL COMPUTING

I Start with smaller scale projects until it is learned what works.
II It is critical that those intending to write medical software be

intimately familiar with the needs of the people the program is
designed to serve. For all practical purposes, then, for now me-
dical applications should be coded by the physicians themselves.

IIt Minimize direct physician interaction with the computer; if pos-
sible have the patient or nurse or receptionist enter the data
required.

IV Ensure that computer-generated reports are clear, accurate, and
succinct.

V Do not try to tell someone something he/she thinks he already knows
When one does offer recommendations to the physician, ensure that
one does so carefully. Be gentle. Suggest rather than command.
Hedge. Offer several options. Intend to support the practitioner
rather than directing.

VI. Take into account the substantial differences in substance and
style among health care practitioners and accomodate their idio-
synchracies.

VII. Pilot your software before attempting to peddle it: offer it to
other health professionals for their comments and suggestions.
See if your offfice manager, nurse, spouse, and their friend can
readily comprehend your menus. Sit several people down at the
terminal to see if anyone can win $10 by crashing the program.

VIII. Collaborate with others doing similar projects.
IX In addition to ensuring that your programs are correct, make them

friendly, fun and ease to use. Communicate with the user in full,
Intend to relieve boredomrich English phrases rather than code.

and support the user's psychological state as well.
x. Above all, ensure that your applications program substantially

improves upon the manual method currently employed. Preferable,
there should be a direct and obvious impact upon patient care.

Table 1.

base, enhancing patient care, and sav-
ing time and money.

FORTRAN, COBOL, and, if you must,
8080 or Z-80 assembly language)
and UCSD Pascal. Both must be on

SOFTDOC-A Good Way to Get Started single-density, soft-sectored, IBM-
compatible 8-inch diskettes, though

SOFTDOC is intended to serve a if someone wished to assist in trans-
key function in getting started in lating this standard format to an-
medical applications software: sharing other (North Star, Apple, TRS-80,
our materail with each other. It dif- Micropolis, etc.), we could accom-
fers from other physicians computer as- modate physicians without larger
sociations in that it exists primarily disks drives. (However, if you're
distribute medical applications soft- serious about medical microcomputing,
ware on machine-readable media, and to you should have at least one 8-inch
assist its members in evaluating which floppy drive).
programs work best. Because of its greatly improved

The club functions as follows: capabilities for serious programming,
software articles and comments will be Pascal is the preferred language.
donated by physicians for general dis- Users of SOFTDOC will also receive
tribution. It will be collected on notices of the exciting happenings
8-inch diskettes, edited, and distrib- within the users group established
uted at a price of $15 per diskette. for UCSD Pascal, also supported by
Software will be the main emphasis. Datamed Research. Limited assistance

Disk formats supported include will be available for those who wish
CP/M,(i.e. CBASIC, Microsoft BASIC, to get a Pascal compiler going on
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an existing system. or procedures in a multitasking
Datamed Research also offers environment. All data is in the form

consulting to physicians who wish to of variable-length strings, to which
a series of basic functions can bebegin an office system de novo.
applied. MUMPS supports an elegant,

Objectives heirarchical data base system that
offers ease of access and automatic

SOFTDOC has been established to clearing of variables which are no
achieve the following goals: longer needed. It is designed to be

1. To explore the valid uses of highly sparing of memory.
microcomputers in the clinical health But MUMPS is not a friendly
sciences, while aboiding the naive language. Because key words must be-
trumpeters of technology that plague gin with different letters of the
many of the medical computing clubs. alphabet to allow one-letter abbre-

2. To support physicians, den- viations, they do not precisely de-tists, psychologists, nurses, pharm- scribe the functions they indicate.
acologists, and other health profes- Critical elements of structured pro-sionals, whose full-time commitment gram flow are lacking, such as WHILE.is to the clinical practice of the -DO and REPEAT...UNTIL. Rigid MUMPShealth sciences, yet who have a ser- syntax leads to awkard, hard-to-ious interest in developing practical understand programs. Data structuresmedical computing. are limited.

3.
In sun, it appears to

To be an easy-to-use forum be an early high-level language thatfor sharing health-related software. is now outmoded.4. To allow constructive feed- In my opinion, Pascal offersback from other users regarding pro- most of the advantages of MUMPS with
graming efforts, in order to create few features lost, principally thethe best programs possible. ease of establishing trees of strings5. To encourage high qualityevaluation and outcome research ex- and automatic "garbage collection"

of memory occupied by discarded var-ploring the efficacy of medical com- iables. With a proper library ofputing in reducing costs and improving procedures Pascal could easily as-patient care.
6. To collect from members user sume the functions of MUMPS, trading

noticably faster execution for in-evaluations of commercial medical soft- creased data memory requiremenrs,ware, including practice accountingpackages, and to assemble these into though one would save the memory re-
reports for the users. served for the MUMPS interpreter.

7. I have enumerated the advantagesOn occasion, to alert users of Pascal in writing reliable soft-to important new developments in me-dical computing. ware to say that the software alreadyavailable in MUMPS is little argu-
A Word About MUMPS ment to me to support the language.

There is no high-level language
Future Directions for Medical Computing

accepted as standard for medical com- Let us discuss several potentputing purposes today. The proponents ially useful computing applicationsof one language, MUMPS (M assachusetts for health care.General Hospital Utility Programming A We covered on-line routineSystem, developed in 1966), have sug- screening histories earlier. Clearlygested that it is ideal for medical
computing and should become the stand- this is one area where development
ard (2). And although there is a fair may begin at once, allowing for the

necessary "learning time" for theamount of medical applicaitons software program to mature with use. Griestwritten in MUMPS, I disagree that it isideal for much of anything. (7) mentions the potential for simple
MUMPS is, in fact, quite similar data analysis within such a program.For example, Gustafson (8) showedto BASIC--much more primitive in some that a simple on-line questionnaireways, but also offering enhanced fea-tures. First implemented on a PDP-11 could identify potential suicide at-=

tempters more accurately than could(on which the majority of MUMPS programs many physicians. Dr. Slack (18)still reside), MUMPS is an interpreter discussed the importance of max-desighed to run multiple small programs imizing the patient's sense of control
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of the program by allowing them to skip
questions they chose not to answer.
Questions that patients frequently an-
swered "don't understand" were modified
or eliminated, even though a back-up
explanation was alread included in the
program. Finally, Griest (7) agrees
that there are advantages to giving
patients a copy of their printed sum-
mary, if only to correct errors.

B. Computer-assisted instruction
(CAI) may be useful both for patients
and practitioners. Medical students
have learned anatomy (10) and fetal
monitoring (21) on line. Teaching
patients preventive medicine is an
ideal topic for CAI (20). Ellis, et
al (3), taught health risk factors on
an Apple, starting the program by read-
ing the patient's blood pressure, serum
cholesterol, smoking history, etc.,
wheih were then used to calsulate health
risks. One hidden advantage for physi-
cians is that the program may print out
the patient's correct answers to test
questions, unequivocably documenting
for legal purposes that the patient
understood the instructions.

A variation of computer-assisted
instruction is computer-assisted in-
formed consent. Here, too, the advan-
tage would be iron clas proof that the
patient understood the material offered.
However, such a program used alone may
be deadly to the doctor-patient rela-
tionship; it would be better utilized
an adjunct, somewhat similar to a movie.

C. Word processing is certainly
an accepted application of microcom-
puters. It remains to be seen if a s: e
medical word processing system, run
directly by the practitioner to docu-
ment the events of a patient visit,
would be faster than handwriting or
dictating. The potential for saving
time leis in utilizing a scheme for
greatly condensing the keystrokes re-
quired to enter a standard medical
phrase, while aboiding making the code
too hard to remember or the resultant
text too much the same (11).

D. Medical diagnosis may be much
simpler than the literature would have
us believe, provided one limits one's
scope to reminding the practitioner of
possibilities he/she may have forgotten.
A simple pattern-matching scheme, such
as is utilized by INTERNIST (13), is
highly effective. A good way to begin
may be a program that listed likely rare
diseases for a given symptom/sign com-
plex, along with differentiating data.
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For Further Information
Please send a stamped, self-

addressed envelope to SOFTDOC at the
address given at the beginning of
this paper.
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THE COMPUTER IN THE PRACTICE OF MEDICINE: AN OVERVIEW

Mark H. Spohr,M.D.
Medsoft

P.O. Box 7049
Tahoe City, CA 95730

(916) 583-3097

Introduction
- business management (billing,

We are at the beginning of a decade accounting, payroll, word pro-
which will see computers enter most cessing, patient scheduling)
phases of our daily lives. Inexpen- - diagnosis and care information

(decision making)sive and easy to program "appliance"
- education (physician and patient)computers are now available for

small business and home use. There
are many possibilities for their
application in the medical office. The Medical Record

The medical record is the physician'sWhat can this unique tool, the com-
data base.puter, do for you, the physician? It gives a patient's

Its skills lie in the areas of data past medical history and is the record
collection, storage and manipulation. of past encounters. The story that

it tells of symptoms and signs, lab-It performs repetitious and tedious
tasks without tiring. Computers oratory values, of treatment and
offer physicians increased organiza- response to treatment is vital to good
tion, efficiency and productivity. medical care.
Better management improves the
quality of patient care and reduces The traditional medical record contains
medical costs. this information but has its problems.

Because of the tedium of writing de-
Estimates of physician time spent on tailed descriptions, it is often too
maintaining medical records range brief. A handwritten chart may be
from 25% to 358%. Administrative partially illegible even to the crea-
functions occupy yet more time. tor. Its organization may be poor
These tasks are necessary. By per- with a hodgepodge of laboratory slips,
forming them more efficiently, they radiology reports, letters from con-
require less time. This allows more sultants and progress notes.
time for patient care. Quality of
patient care increases, while record It lacks organization, it may lack
keeping, administration and manage- legibility, it may even lack complete-
ment costs decrease. ness. The effect of this is to makeit frustrating (and at times impossi-
The large data storage and manipula- ble) to extract information from the
tion capabilities of the computer record. More complex data analysis
can be used to our advantage in mak- is almost impossible because of the
ing decisions. Differential diagno- time involved in gathering informa-
sis routines, treatment protocols tion from the chart. For example:
and drug interactions are potential a gragh of a patient'sblood pressure
areas.of use. In addition, the in- over the past year with notations

indicating dates of various medica-teractive capabilities of the com-
puter can make programmed learning tions would allow response to treat-
a reality for patient and physician. ment to be seen readily. To do this

manually is very time consuming, but
This paper outlines four areas in a computer can do it easily.
which computers can aid a physicianin performing his duties more accu- The electrohic medical record is a
rately and efficiently: 5" minifloppy disk which can hold
- medical records (creation, access about 100K bytes of information. This

Storage) is approximately 100 typed pages. Of
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Provision is also made for individualcourse, there are very few office
On sub-medical records that reach 100 pages entry of unusual findings.

sequent visits, the same format isin spite of the many pages which
followed. The computer has a largecontain very little information,

such as a page of laboratory results library of common problems and their
These are gs-with only a few values. A minifloppy findings and treatment.

disk has more than enough room for lected from a-menu and entered into
the patient's record.most medical records.

The electronic medical record can One can see that this system allows
contain the history and physical exam, complete, legible, well organizedcharts to be created and referencedlaboratory values, X-ray reports, a

with a minimum of effort. The chartproblem list, and interval notes.
The problem oriented medical record is reduced in size and storage space
provides a good structure for the for patient records can be reduced
chart. The record is organized proprotionally. In the event a paper
around a problem list. Following copy of the chart is needed outsideinitial history and examination, a the office, it is easy to list thelist of problems is made. Notes for record on a printer. The electronic
each office visit are entered in medical record also permits the unique

function of analysis of 'informationterms of these problems. New prob-
lems can be added to the list and the in the chart.
old removed as they are resolved. The
notes are stored on the disk in sequen- Office Managementtial order by date but can be searched
randomly to extract information. As The efficiency and accuracy of the
an example, all notes concerning a sin- computer can help you minimize the
gle problem such as environmental aller-time spent on tasks assiciated with

Data routinely running the business of a medicalgies can be displayed.
One of the main functionsobtained on each visit such as biood practice. Therepressure, pulse, temperature and weight of the business is billing.

can be collected ana a graph made'show- are a multitude of forms to be sent
ing change over time. Other data such to insurance companies, and bills

need to be sent to patients. Theas laboratory values and X-ray reportsare filed in their own section and can computer excells at filling out forms.
be accessed by dateor type of data. It puts the proper information in the

appropriate spaces and checks forThere are several areas in which in- completeness with tireless enthusiasm.creases in productivity can be made This tedious task is ideally suitedusing the electronic medical record. to the computer.A patient, sitting at a computer inawaiting area can complete a computer The computer. can also be used as aguided history. This use of the com- word processor. It can type lettersputer allows a large number of ques- to referring physicians and to patienttions to be asked and enables branch- and also letters referring patients.ing to more detailed questions based If you will analyze your correspondenceon the patient's responses. The re- you will find it contains a number ofsults are automatically stored on that common paragraphs with minor differ-patient's medical record disk. When ences. These paragraphs can be storedthe physician reviews the history, in the computer. A letter can thenthe computer can edit the data to dis- be composed on the video displayplay only positive responses. from these standard paragraphs withidentifying and personalizing infor-The physical exam is then performed mation inserted in the appropriateand entered on the record in the fol- areas. The computer then types thelowing manner. The computer displays letter quickly and accurately.a menu of normal and common abnormal
findings which are selected to be The computer can type a complete copyentered on the patient's chart. of a patient's chart in minutes if it
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is needed outside the office by an- not accomplished easily or quickly.
other physician or in the hospital
when a patient is admitted. The The computer can also be used to per-
original is always kept safe in your form health assessments of risk factors
office. individualized for each patient'ssituation. For example, this may mo-

tivate him to alter his behavior whenOther functions such as an electronic
appointment book can recall informa it can be shown that for each pound
tion for easy reference such as chart overweight he is, 0.2 years are sub-
number,. address and reminders of lab tracted from life expectancy.
tests or X-rays.
Payroll and accounting are standard Physician and Patient Education
business functions that when done with
a computer can improve the accuracy The computer presents the opportunityfor programmed learning on an indi-of your books while less time is spent vidualized basis.on their maintenance. Programmed learn-

ing has the advantage that it is
active rather than passive. The
program can tailor itself to the levelDiagnosis and Care Information:

Aids to Decision Making of knowledge of the user. It canIt caninstruct then ask questions.
The office computer has the ability display graphics as well as text for
to store, recall and analyze large a complete presentation. Depending
amounts of data as an aid to diagnosis on the answers to questions it can

repeat or expand on specific areasand treatment. One applecation is
Areas in which thedifferential diagnosis. Routines can of knowledge.

be stored for easy retrieval. A pa- student demonstrates competency can
tient's appropriate signs, symptoms be passed over. The program can give
and lab are entered into a protocol rewards for correct responses or com

pletion of certain tasks. In thewith branches calling for more infor-
mation when needed. The output is a case of patient education, areas of
differential diagnosis and plan for residual uncertainty can be identified
further tests to narrow the differen- for further explaination by the.
tial. These diagnostic programs have physician. A post-test can assess the

knowledge gained and areas in needthe advantage that they are readily of further study.available, self-prompting, individu-
alized, can consider a large number
of possibilities, and remember the Teaching programs can be developeddifferential for each in great detail. and distributed on a subscription

basis and credit assigned for comple-
Another aid to diagnosis is analysis tion of the course.
of laboratory tests such as glucose

Thetolerance and thyroid function.
data can be analyzed by uniform cri- Implementation Philosophy:teria and appropriate action suggest- Hardware and Software
ed.

The hardware to perform these func-
Drug dosage which depends on a pa- tions consists of small, inexpensive
tient's age, sex, weight, surface "appliance" computers which can be
area, renal or liver function can be used by people with little training.
calculated easily to take these dif- These have been chosen because they
ferences into account. Similarly, are readily available, reliable,

Apatients on multiple drugs can be easily serviced and low in cost.
screened for possible interactions. large number of these have beenpro-
This can be performed quickly and duced and there is a fair amount of

At present software available from multipleeasily by the computer. sources.it is not usually done because it is
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The low cost of the computers makes We are at the beginning of the decade
it possible to have a complete com- which will see computers enter most

The Theputer dedicated to each task. phases of out daily activities.
hardware is redundant in that each inexpensive appliance computers which
unit is composed of standard build- are now available are prompting many
ing blocks and there are several of people to become computer literate.
these in each system. This gives an The physician of the next decade will
extra measure of reliability. In the be first exposed to computers in grade
event of a failure of one system, school, will use and program them
modules from another system can be throughout high school, college and
substituted. The defective module medical school, and will expect to
can be sent for repair on a low prior- Thereemploy them in his practice.ity (and lower cost) basis while the will exist an internalization of com-
more critical computing functions can puter use. While present day physi-continue. cians have not had this advantage, we

can recognize current trends and take
The software is modular in design. steps to implement computer use in
Each function is implemented indepen- our practices with benefits to our-
dently. The modules are complete in selves and our patients.themselves and can be linked together,
passing information from one program
to the next. As an example, the self-
administered history becomes part of
the electronic medical record or it
can be printed and used as part of a
conventional medical record. This
allows the system to be gradually
integrated into one's practice. The
modules can be customized to each
physician's mode of practice. Areas
of specialization can be accomodated.

Summary

We can improve the quality of medical
care with the computer by allowingthe physician more time for his pa-tients, giving him better access toinformation about his patients andbetter information about diagnosticchoices and therapeutic regimes. Wecan also give the patient better in-formation about his illness and edu-cate him about the steps he can taketo improve his health.
There are many functions which lendthemselves to computer assistance.These are functions which utilize the
large storage capacity, speed, meti-culous accuracy or tenaciousness ofthe computer to perform tasks requir-ing these skills. The areas of compu-ter use are:
- the medical record
- office business functions
- diagnosis and care information
- education

Computer Faire; (415) 851-7075 100 333 Swett Rd., Woodside, CA 94062



PERSONAL COMPUTERS
IN THE OFFICE: AN EXAMPLE

Clarence A. Ellis and Gary J. Nutt
Xerox Palo Alto Research Center

3333 Coyote Hill Road / Palo Alto / California 94304

ABSTRACT

One facet of office automation research is presented by describing an experimental office
information system prototype developed at the Xerox Palo Alto Research Center (PARC).
The discussion is of interest because of our Position that many future office systems will be
implemented in the environment of a network of personal computers, sharing information and
facilities in a loosely coupled fashion. We first provide an intuitive description of an Office
Information System, and then we give some details of the Officetalk-Zero prototype.

INTRODUCTION

The automated office of the future is stimulating new interests within the computer science research and development
Instead of emphasizing

world, (e.g., see [HAMM79, HEWI79, MORG76, NEWM79a, TSIC79, WHIT77, ZISM78)).

traditional business data processing, or management information systems, the new thrusts emphasize systems and

facilities to aid the office worker in the more basic aspects of his/her job. Word processors address the problem of

document preparation, but the worker must also organize, file, copy, transform, analyze and transmit that information

effectively. The automated office can greatly aid the user in performing these functions, and present these options to

the user via a simple, integrated interface.

Automated office systems offer a new area for applying results, techniques and methodologies of classic computer

science; solutions to a large number of difficult problems must be obtained before such systems can become a reality.

Many such problems are a result of three more general problems: the complexities of distributed systems that

implement the automated office, the necessity for simple, yet complete human interfaces, and the need for knowledge-

based systems to aid the user. These issues are discussed at length in a survey paper that appears elsewhere

[ELLI@0]. We have also included an extended bibliography at the end of this paper to show other relevant work, and to

indicate further breadth and depth of office information system research.

The office is that part of a business that handles the information dealing with operation, accounting, payroll, billing, etc.

In particular, office work consists of activities such as document preparation, filing, performing simple computations,
Such processing within the office is

checking information, intraoffice communication and external communication.

usually stimulated by the arrival of a request for servic such as an order, a bill, a complaint, a message to order more

materials, or the date changing to Friday. The office, then, can be viewed as a mechanism that maintains the state of

the business, by means of a series of activities that cause transitions.

An automated ottice information system (OIS) attempts to perform the functions of the ordinary office by means of a

computer system. Automation in the office particularly aids the office worker in document preparation, information

management and decision making. Such systems may be as modest as a group of independent word processors, or as

complex as a distributed set of large, communicating computers. Within this spectrum is 4 central computer with

In either system the office worker would
several interactive terminals, or a set of interconnected personal computers.

use a work station to perform his work, and that work station would be capable of electronically communicating with

other work stations.

there are ordinarily not collections of autonomous parts; the algorithm ordinarily proceeds without the need for human

interaction. Typical data processing systems compute payrolls, implement accounting systems, manage inventories,

teractive autonomous tasks that execute in parallel; the tasks include

etc. An OIS is made up of a collection of highly in

document preparation, document management, communication, and aids in decision making.

We distinguish office information systems from data processing systems both by the autonomy of the system's parts

and by function. A data processing system is used to implement algorithms with a single locus of control in which
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As an extended example, the remainder of this paper is a discussion of a prototype system, Officetalk-Zero, which

explores the user interface facet of office information systems. Officetalk-Zero is an experimental distributed office
information system, designed and implemented by William Newman, Tim Mott and others from the Office Research
Group at Xerox PARC.

The discussion of Officetalk-Zero, or Officetalk for short, is divided into sections which illustrate a hardware view, a
user's view, and a software view of the implementation.

THE OFFICETALK PROTOTYPE

The Officetalk designers took the position that the new OIS should be based on the data objects of single page forms
and files of forms; intercommunication is accomplished by electronically passing forms among the work stations. The
user's model of the system is that Officetalk is merely an electronic aid for carrying out his normal tasks. A primary
difference in the user's model (as opposed to his pre-OIS model) is the lack of real paper at the user's work station.
Each work station provides a graphical window onto a worker's desk, allowing the worker to manipulate electronic
forms by employing a pointing. device.

Many of the individual facilities needed to implement Officetalk already existed as separate programs on several
computer systems. The user must have a text editor, a graphics package, electronic mail, a filing facility and a forms
data entry capability. However, an OIS must offer all of these facilities to the user via a simple, uniform interface.

The Hardware Environment

The Officetalk hardware environment is based on the Xerox Alito personal computer [THAC80], a local network
communication system (informally called the "Ethernet") [BOGG79, METC76, SHOC79], a remote hardcopy device, and
a remote file system [PAXT79, SWIN79].

The Alto personal computer was designed to be used in a research environment in which properties of personal
computers and distributed systems could be studied and tested. The basic configuration of the Alto used for
implementing Officetalk incorporates 128K 16 bit words of 850 nanosecond memory, a 2.5 megabyte disk, an Ethernet
interface, a CRT display, a keyboard, a keyset (function keys), and an x-y coordinate input device called the mouse.
The Alto processor is based on a multiplexed microprogrammed machine which supports 1/O and provides emulators
for different abstract machines. The microprogrammed tasks are particularly suited for handling network
communications; keyboard, keyset, and mouse input; and supporting the display screen.

The display screen is a 606 x 808 point grid with two-level (black and white) pixels; the display is defined by a bitmap
kept in the primary memory. Areas on the screen are pointed to by a cursor under the control of the mouse. The
mouse is operated by a button which is depressed, then released; the Alto firmware determines the state of the button
as well as the x-y coordinate addressed by the mouse.

The filing system, called a file server, is implemented by an Alto with a large disk and software to allow remote clients
to request (page-level) access to the system's local files. The file server is not designed to be distributed over multiple
Altos, although extensions can be made to the basic facility to allow such distribution [PAXT79]. Thus all personal
computers (there are several hundred around PARC) can access the file server via the Ethernet.

The Ethernet [BOGG79, METC76] is a three megabit per second local communication system for connecting computing
facilities. Our Ethernet uses tapped coaxial cables to carry packets of digital data among personal computers, large file
storage devices, printing facilities, large central computers, longer-haul communication equipment, and other
experimental facilities.

The above facilities were used within our OIS experiment because of availability, and because of our belief that manyfuture automated office systems will be designed around a similar physical environment [CREA78].
The User's View of Officetalk

Officetalk is a distributed program that executes on at least one work station in conjunction with a hardcopy server and
@ file server. The user's view of the system makes this distribution explicit. The file server maintains a database
describing all pending electronic transactions, .g., electronic mail, information about each authenticated user of the
system, or a set of tailored blank forms to be used in the particular application.
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To use Officetalk, a set of blank forms for the particular application must be designed and entered into the database.
Officetalk includes a forms editor to design the artwork of a form and to specify the style of each field on the form.

The forms editor requires that the forms satisty certain rules, such as no overlapping fields; it also permits certain fields
to be designated as signature fields. (Signature field entries can only be filled in with the image of the current user's
signature.)

Upon logging into Officetalk, the user is shown an image of a desktop containing parts of forms, as shown in Figure 1.

The user employs the mouse to manipulate the forms on the desktop. Each form is displayed in a rectangular window
on the CRT device. The form may be larger than the window; hence, the user is allowed to enlarge (shrink) the window
or to scroll the form within the window by pointing to appropriate parts of the window frame. The user can also move

the new window position overlaps another window already on the screen, Officetalk treats the two windows as pieces of

paper. The last window that is "laid down" is wholly visible, while intersecting windows are at least partially "covered
up". Each window includes a menu of Officetalk commands which can be applied to the form that is visible in the

used to point at commands in order to invoke them.

the window around on the display screen by "picking up" the window with the mouse and then moving the mouse. i

window. The particular menu that is used is a function of. the type of the form showing in the window. The mouse is

An Officetalk desktop contains four basic forms: an in-basket of incoming mail; an out-basket specifying mail to be sent
and mail that has been recently sent; a file index, used as an index of forms that the user has saved; and a blank stock
index of the set of available forms. When the user wishes to generate a document, he or she selects a blank form from

form by pointing at a field and typing a character string (or causing a signature to be entered). The editor restricts the
data types to match the form's field definitions, e.g., a signature field can contain only a signature. Officetalk also
allows the user to draw freehand on a form; the mouse is used as a "brush" which can take on several! different styles.

document has beén prepared, it can be filed in the user's personal file, in which case it will have an entry in the

basket for mailing. The contents of the out-basket are actually mailed (placed on the central file server) when the user

points to a transmit selection in the menu of the out-basket.

the blank stock index; the form is drawn in a new, fully visible window. The user may then enter information into the

Freehand illustrations can later be removed without harming the form's layout or previously typed information Once a

personal file index mentioned above. Or perhaps it may be copied, the original filed, and the copy placed in the out

The user can work on an existing document by retrieving a previously-filed form from any file index. Electronic mail is

routed from the sender to a mailbox on the file server; the mail is moved to the local in-basket by pointing to a menu

a window on the electronic desk and then describes the current location of the form and an audit trail describing itsselection. Forms that have been mailed can be traced by the user. When the trace option is chosen, Officetalk opens

route to that location.

Some Software Issues in Officetaik

Officetalk integrates a number of facilities that exist in many different systems into a single interface. In particular,

implementations of windows [GOLD79, TEIT77], electronic mail [HEND77], file servers [SWIN79], and remote hardcopy

facilities existed before Officetalk was designed. The interface takes advantage of the interactive graphics capability of

the Alto to provide a uniform user interface. For example, the user can shuffle paper, read mail,or read previously filed

documents using only the pointing device.

There are several aspects unique to the Officetalk design, but only a smal! sample are mentioned here: form space

management, display management, and forms editing. Officetalk is designed to save the majority of the user's

information state in the file server and as little as possible in the local personal computer; this reduces the dependency

of a user on a particular work station or disk. However, it introduces a memory management problem among the file

experimentation with tradeoffs of network traffic versus local disk space utilization.

server, a work station's local disk, and the work station's primary memory; the primary memory can be used more
A

effectively if a form are "demand paged" from the disk, which, in turn, is paged from the file server.

careful structuring of graphical display information forms template information
a form are "demand paged" from the

and form-specific data allowed

The basic software under the graphics package implements portions of Level 4 of the Core System developed by the

designers implemented the two-dimensional notions of windows and view ports, SO that clipping, scrolling and moving

windows could be handied efficiently. The techniques used in the display maintenance are described in NEWM79b.

ACM SIGGRAPH Graphics Standard Committee, [ACM78] The Alto environment provides low level implementation of

the pick locator and keyboard input devices. The viewing transformation is défined by a.bitmap for the scren in

order to place an image on the screen it is ecessary only to set the appropriate bits in the bitmap Officetalk
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Each window in the user's domain has a descriptor indicating the current size and location of that window, as well as
other information about the window's content. Window descriptors are placed in a list in. the order in which their
windows should appear on the screen. Thus, window movement amounts to placing the window descriptor on the front
of the window list and then updating the bitmap by first clearing the area in which the top window appears, then
placing the window content in the bitmap, and then drawing (with clipping) the window. whose descriptor is next in the
list When the mouse points to a window, the program searches the list for the first window to contain the x-y
coordinate input. The menu selection is determined by both the identity of the window and the location within the
window. (The location within the window specifies the function to be performed.)

Intelligent forms editing requires some thought. There are the usual low level interface problems: for example, how to
select and replace text. Additionally, field types must be checked for proper values. While some fields may be
unalterable after they have once been written into (e.g., the "amount" field of a pay voucher), other forms are copies
and thus cannot be written upon. One important problem that arose here was howto visually identify a copy from the
original, The approach taken was to provide a different set of capabilities for manipulating a copy than for
manipulating an original; the menus for the two types of forms differ.

CONCLUSION

Officetalk is a prototype office information system that integrates a set of common facilities into a single system with a
simple user interface. It builds upon the users model of paper forms to allow added functionality with electronic forms
images. The original Officetalk-Zero, as described in this paper, does not include any decision support facility, a
desirable feature of a production OIS. Decision support can perhaps best be incorporated by providing a means for
defining procedural specifications of office activities. Although this was a goal of the Officetalk-Zero study, the user
interface turned out to be a hard enough problem to absorb the full energies of its designers. In order to increase the
reliability of a distributed OIS, production systems are likely to incorporate more sophisticated database systems than
that used in Officetalk. The designers chose to use an existing facility which does not allow a distributed database,which supports no query system, and which uses overly simplistic locking mechanism for data consistency.
Officetalk is intended to be used by office workers to aid in document management, preparation and communication.
Part of the reason for restricting interest to clerical work was the desire to investigate office procedure specificationand interpretation; the designers recognized that the procedural specification of "routine clerical work" was an
unsolved problem, and that a solution to that problem would be a step toward the solution of the more general problem.
Modern office information systems may use several of the ideas employed in Officetatk-Zero, although a fullyoperational office information systems may also need additional features. Officetalk emphasizes the user interface andthe integration of diverse facilities; other experimental prototypes have tended to concentrate on areas such as
procedure specification [ZISM77], specialized programming languages [HAMM77], and cost/benefit analysis [WHIT77].
Our work on office information systems has shown us the need for functional integration, and for system integration.Functional integration refers to the need for the user's model of a system to be complete and consistent; the clericaluser must be able to work in an environment that provides all of the facilities he or she will need in order to perform hisor her work without having to learn several different command languages or subsystem models. System integrationrefers to the need for operating systems, programming languages, architecture, databases and artificial intelligencesystems that converge into a single, uniform environment; for example, researchers at PARC have experimented withthe Smalltalk environment as an integration of operating system, programming language, debugger, and text editor[KAY77, INGA78].

We have not discussed the social implications of the office information systems technology. There is a possibility foradded freedom from drudgery and added functionality there is a possibility for drastic alienation and unemployment.The technology in and of itself is neither good nor bad; it is the use of technology that determines its effect on theworker and on society. Clearly computer scientists need to interact with workers in psychology, sociology,management science, political science, and other disciplines; Wynn's work [WYNN79] is a good example of suchinterdisciplinary integration.

As a result of particular constraints on, OIS applications, we may see several new and radical system designs emerge.For example, local networks of personal computers provide a physical medium for the design of exotic systems of workstations that share compilers, consistency-checkers and databases, while autonomously performing other tasks withprivate facilities. One can hypothesize an intelligent form which guides itself through various work stations andmeasures its own progress, utilizing the facilities of particular work stations within their own domains. The field is open,and the next few years will see heavy use o personal computers to implement office information systems.
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Sender Subject Received 6/10/79
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Pull John Green Vacation Time 6/10/79 Date
Pull Alice White Budgets 6/11/79 Date
Trace Edward Biack Salary Adjustment 6/11/79

Date
Date
Date

Receive Print Copy File Send

International Widgets, Inc.
123 Color Way

Emerald City, CA 94304

TO: Oliver Rainbow DATE: 6/11/78

FROM: Edward Black

SUBJECT: Salary Adjustment

| have carefully reviewed your personnel folder and your progress

FIGURE 1
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FOUR PROGRAMS FOR USE WITH LISTED OPTION AND CUOMMOW
STOCK INVESTMENT STRATSGLES

Alfred A. Adler Ph.b.
10360 E. Flintlock

Tucson, Ad 35715

Several years ago the author asked nimself the following question.withoutHow can money he used to make more money,
becoming involved in a product or a service? By this is meant
consistent, long term income, not sporatic profits interspersedwith long periods of loss. The main thrust of effort in attemptingto answer this question has been directed toward the security
Inarkets.

During the past several years considerable effort has gone into
researching inethods of tilting the odds in the investment game.
Out of this has come the discovery that not only can the odds betilted but that they can be tilted drastically, and in eitherdirection. In particular, the strategy of hedqing listed optionsagainst common stocks, when properly applied, can be provento be more conservative and more consistently profitable than the
simple buying and selling of stocks; so much so in fact that theSecurities and Exchange Commisssion has recently ruled it a
legal operation for trust and pension funds. The idea of an
investment beina more conservative and at the same time more
profitable of course violates one of the widely 'known' tenets ofWall St. However in recent times much that was widely 'known' has
been found to be wrong.
The only disadvantage of this strategy is its complexity. Sincecertain tactics, by their very nature, tend to shift the odds in
your favor, while other tactics, by their nature, make it almost
impossible not to lose, there is really no viable alternativeto a large initial investment in self-education plus a continuingexpenditure of time and effort.
The author's interest in stock market operations is primarilyfrom the point of view of a mathematician. He firmly believesthat the market is inherently unpredictable and that strategiesbased on hedging and the mathematics of probability are far morelikely to be successful than those based on 'fundamentals',"technical factors', or the reading of tea leaves. The ongoingstudy of investment strategies has included a series of computerprograms which were written primarily for study purposes. Themore useful of those have evolved into production programs whichare used in the everyday management of investments. The programswere
been Originally developed in PolyMorphic Basic, and have recently
from

revised and converted to North Star Basic. These are availablethe author and a TRS~80 16K Level II version is availablefrom Creative Computing Software.
The four proarams to be presented are designed to be used inthe real world, and include the effects of commissions, margininterest, and dividends, where applicable. The first presentsthe important indices for both opening and closing call option
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transactions, including hedge ratios from zero to infinity, notinclusive. Another presents a graph or a table, as the user
chooses, of profit from any combination of six basic positions:
long or short a stock, long or short a call, and long or short:
a put. the third program enables the user to predict the
future price of an option at user chosen future times based on
user chosen future stock prices. The output may be displayedas either a chart giving future prices of options with threedifferent exercise prices at three expiration dates, or a
graph giving the future price of one option over a range of
user chosen future stock prices. Finally, the fourth programenables the user to determine on an item by item basis the cost,current value per share, total current value, and capital gainof a portfolio consisting of long and short stock, and long and
short option positions.

Program OPTION

When considering either an opening or a closing option transaction,
an investor uSually wishes he could readily compute many indices
of risk and reward. A few of these indices are easy approximated
but most require a bit of effort, and including the effects of
broker's commissions, margin interest and dividends, although

option transactions, including the ettects ot commissions, margininterest, and dividends. For an opening transaction these indices
include, but are not limited to, option proceeds, net increased
debit, lower breakeven point, upper breakeven point if a ratio
write is involved, net profit in $, %, and annualized % if not
called, and stock capital gain and net option profit in $, %, and
annualized % if called. For a closing option transaction similar
indices are computed for cases where the total position is closed
out, where only the options are closed out, or in the case of a
ratio write, where only the naked options are closed out. In
addition, for the closing option transaction, the ratio of final
profit to that contemplated at opening time is computed, along
with the ratio of time actually in the position to that originally
contemplated, as well as the ratio of these two ratios.

highly desirable, becomes very tedious. Program OPTION is designed
to compute the important indices for both opening and closing cal1

Program OPGRAPH

When dealing with stocks and put and call options, there are six
basic positions one can hold: long or short a stock, a put, or a
call. These positions are commonly held in combinations of two or
more, and determining the stock price ranges over which a profit or
loss will be incurred, and the magnitude of the profit or loss, is
often tedious, particularly when broker's commissions are included.
Since in these strategies, commissions wipe out a large part of the
profit, and often convert a profit to a loss, it is mandatory that
they be included. Program OPGRAPH presents a graph or a table, as
the user chooses, profit, including commL ssions, versus stock

A request for a graph will provide the user with the total net
profit picture. However, a request for a table will provide not
only the total net profit, but also a breakdown of the profit at
each stock price into each of the six basic positions mentioned

price, at option expiration.

at the beginning of this discussion.
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Program NEWPREM

It is well known that option premiums move up and down with stock
price and decrease nonlinearly as expiration approaches. It is
equally well known that option premiums are highly volatile and
can change drastically as investor confidence waxes and wanes,
even in the absence of significant changes in stock price or time.It is precisely for this latter reason that prediction of future
option premiums is impossible. It is possible however, based on
a stable reference period, to predict what an option premium should
be. This future premium of course is.dependent on the assumed future
time and stock price at that time,
A function has been found that represents the variation of option
premium with stock price at an arbitrary fixed time. Another
function has been found that represents the variation of option
premium with time for an arbitrary fixed stock price. Given option
premium data over a user chosen reference period, program NEWPREM
uses these functions to predict option premiums at user chosen
future times and corresponding to user chosen stock prices. With
these predicted premiums, an investor can quickly spot over or
underpriced options as well as determine the probable future
course of a contemplated opening option transaction.

Program PORTVAL

PORTVAL enables an investor to determine on an item by itembasis the cost, current value per share, total current value,and capital gain of a portfolio consisting of long and short stock,
and long and short option positions. The portfolio itself andthe cost data are contained in DATA statements within the program.Current stock prices per share and current option premiums pershare are entered during execution in response to prompting.Following the RUN command the user need only respond to the
prompts as they arise. Output consists of a specification of thestock or option, the number of shares or options, the cost,current value per share, current dollar value of position, andcurrent capital gain. Subtotals are provided for long stockposition, long option position, short option position, and netdebit. Total equity is evaluated as the sum of the current valueof the long stock position and the long option position, minusthe current value of the short option position and the net debit.This represents the current liquidation value of the portfolio,not including sales commissions.
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ssssss Program OPTION - by A. A. Adler, Ph.D. $SSSSSSS
Do you want instructions? NO

SSSSSSSSSSSSSSSS OPENING DATA SSSSSSSSSSSSSSSSS
Stock Symbol, Remarks : SAF
How many shares owned? 500; and how many bought? 1000
Stock price? 22: and dividend from now to expiration? 250

Hedge ratio (how many calls sold per 100 shares of stock)? 2

Opening day no.? 200; and Expiration day no.? 300
Option striking price? 25; and Premium? 2

SSSSSSSSSS OPENING $$$$$S$$$

TIME = -27397 YEARS TO EXPIRATION
STOCK PURCHASED STOCK COMMIL''TED $33223.$22223.

OPTION PROCEEDS $5829.
NET PURCHASE $16394. NET COMMITTED $27394.

= 16.99 % DOWNSIDELOWER BREAKEVEN $18.26 PER SHARE
UPPEK BREAKEVEN $31.18 PER SHARE e 41.72 % UPSIDE

IF OPTIONS EXPIRE
75.91INCOME $5697. % = 20.80 %/YR.=

( Income Option proceeds + Dividend - Margin interest)
IF CALLED, STOCK GAIN/LOSS = $3439.

121.74PROFIT $9136. % 33.35 $/YR.=
(Profit Stock gain + 'Income' )

Do you want to compute a close? YES

SSSSSSSSSSSSSSS§ CLOSING DATA SSsssssssssssssss

Closing day no.? 250
Option premium? .5; and stock price? 21
Reduced dividend? 125
Do you want to close ALL options or only UNCOVERED ones? ALL

Sssssssss$ CLOSING TRANSACTION SSS$SS$ss

TIME PROCEEDS =OPTION $4222.-13699 YEARS AFTER OPENING;

IF ALL OPTIONS BOUGHT BACK
INCOME $4156. $= 15.17 $/YR.= 110.75

CLOSING INCOME TO OPENING INCOME : »73RATIO OF
TIME -50RATIO OF CLOSING TIME TO OPENING

RATIO OF INCOME RATIO TO TIME RATIO : 1.46

$-2012.POSITION CLOSEOUT, STOCK GAIN/LOSS =
57.14PROFIT = $2144. %= 7.83 $/YR.=

: -23RATIO OF CLOSING PROFIT TO OPENING PROFIT
RATIO OF PROFIT RATIO TO TIME RATIO : 47

Do you want to compute a close?
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+++++++ Program OPGRAPH - by Alfred A. Adler, Ph.D +++++

Do you want instructions? NO

KEKEREKEREKE & OPTION DATA REKKEREKERE

Stock Symbol, Remarks : HBL - 5/25/78
No. shares owned? 0; and price per share? 0
No. shares bought? 0; and price per share? 0

No. calls sold? 10; exercise price? 30; and premium? 2.375
No. calls bought? 0; exercise price? 0; and premium? 0

No. puts sold? 10; exercise price? 25; and premium? 1.875
No. puts bought? 0; exercise price? 0; and premium? 0

Would you like a graph or a table, G or T? T

Readability of table is best when difference between
starting and ending stock price is evenly divisible by 10.At what stock price should the table start? 18
At what stock price should the table end? 38
RAAKKEAKKKKREEKKKKKKKKKKKK TABLE REKKKKKEKKKEKKKEKEKKKKKKK

< PROFIT
STOCK STOCK STOCK CALLS TOTAL
PRICE OWNED BOUGHT SOLD BOUGHT BOUGHT PROFIT

CALLS PUTS PUTS
SOLD

18.00 2299. 0. QO. -3136.
20.00 2299. 0. QO. -1136.22.00 2299. QO. 864.
24.00 2299. QO. 2864.26.00 2299. 0. 4102.28.00 2299. QO. 4102.30.00 2299. 0. 4102.

36.0Q O. 4230. 0. -2427.38.00 O. ~6230. oO. -4427.

0. -5435.
QO. 0. -3435.
0. 0. 1435. QO.
0. 0. 565.
Q. 0. 1803. 0.
QO. 1803. 0.

QO. 1803.32.00 -230. 0. 1573.oO. QO. 1803. Q.34.00 O. -427.2230. 0. 1803. 0.
0. 1803. oO.
oO. 1803.

Would you like a graph or a table, G or T? G

Readability of graph is best when difference betweenstarting and ending stock price is evenly divisible by 10,and difference between maximum and minimum profit is evenlydivisible by 5.
At what stock price should the graph start? 18At what stock price should the graph end? 38What minimum profit should the graph show? -5000What maximum profit should the graph show? 5000
How many lines would you like to skip so that the graph canstart at the beginning of the next page? (If this RUNstarted at the top of the page, about 33 should workvery nicely; if you printed a table first, 9 would bemuch better.) : 9
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46006 NEWPREM Ph.D. >>>>Program by Alfred A. Adler
If you want instructions, LOAD Program INSTRUCT.

: YESDo you want to see the normalized premiums?
Do you want screen or printer type output, S or P? P

HHHEHEEEERETESTETRE INTRODUCTORY DATA HEHEEEEEFFEEEEEEEEEE
Stock symbol, Remarks : NWA
Do you want predictions of puts or calls? CALLS
Can you state the time function constants? NO

How many days will you use for your data base? 2
And how many exercise prices per day? 2

1 : 25Choose exercise price No.
Choose exercise price No. 2 30

FHFHEEGESHE EE THE DATA BASE WILL NOW BE INPUT ####4###43%

FOR DAY 1 OF DATA BASE,
Give day no. : 255; and stock price : 29List the 3 expiration day nos. (in chronological order) for

options available on this day : 321,48,139Give the 3 premiums corresponding to these expiration day nos.for an exercise price of 25 : 4.375,5.125,7.125Give the 3 premiums corresponding to these expiration day nos.for an exercise price of 30 : 1.75,2-8125,3.875
TABLE OF NORMALIZED OPTION PREMIUMS

EXERCISE DAYS TO EXPIRATIONPRICE 66 158 249
25 1.2808689 2-4011716 4.7186465
30 2.1937411 3.2745467 4.3463346

FOR DAY 2 OF DATA BASE,
__ _-_

: : 25.5Give day no. 248; and stock priceList the 3 expiration day nos. (in chronological order) foroptions available on this day : 321,48,139Give the 3 premiums corresponding to these expiration day nos.for an exercise price of 25 : 2.25,2.9375,3.875Give the 3 premiums corresponding to these expiration day nos.for an exercise price of 30 : -6875,1.1875,2.125
TABLE OF NORMALIZED OPTION PREMIUMS

EXERCISE DAYS TO EXPIRATIONPRICE 73 165 25625 1.9843135 2.6758468 3.61636930 1.8884932 2-5988278 3.7520827
##tHEEEHEEEHEE THE DATA BASE IS NOW COMPLETE ####44#444444
THE TIME FUNCTION CONSTANTS ARE :A= 47.60297
B 2.6467181
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DAYS TO EXPIRATION ADJUSTED NORMALIZED PREMIUMS

10442933
-20767304
30977118
-41076078
-51067736
-99527864
1.8999948
2.7351262
3.5146189
4.2483028
4.9434146
5.6054657

5
10
15
20
25
50
100
150
200
250
300
350

##### ENTER PARAMETERS FOR PREDICTED OPTION PREMIUMS ######

*** Do you want a table of premiums for 9 options on a ***
chosen day for a chosen stock price, or do you want
a graph of the premium for 1 option on a chosen day
over a range of stock prices : T or G? G

Choose the exercise price desired : 30
Choose the expiration month : AUG
What is the expiration day no. for this month? 229

What is the day no. for which premiums are to be predicted? 139

Readability of graph is best when difference between
starting and ending stock price is evenly divisible by 5.

At what stock price should the graph start? 25
At what stock price should the graph end? 35
How many lines would you like to skip so that the graph can

start at the beginning of the next page? : 0

###8#H9HE## GRAPH FOR AUG 30 CALLS ON DAY NO. 139 ###### P2

PREMIUM
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THE MICROCOMPUTER MARKET AND USERS IN JAPAN

Seiichiro Yahagi
Managing Director of NIPPON TIME SHARE CO., LTD.

17th Mori bidg., 1-26-5, Toranomon,
Minato-ku, Tokyo, Japan

1. Microcomputer Market in Japan held in several times in a year.

Microcomputer market is one of the grow- In conclusion, Japanese microcomputer
ing markets in Japan. In spite of low growth market just started to take-off era. Busi-
economy in tne last several years after the ness use of microcomputer were introduced
oil shock, microcomputer market in Japan has recently. Japanese people understand slowly
been grown very rapidly. difference between the myth and reality of

microcomputer applications.
Majqr Japanese microcomputer manufac-

tures are as follows: 2. Microcomputer Users in Japan
* Adtech System Science Co., Ltd. Microcomputer users in Japan are remark-
* Fujitsu Ltd. ably increasing in the past few years.
* Hitachi Ltd. Recently, Japan Microcomputer Clud summarized
* Matsushita Electric Industrial Co., Ltd. the result of questionaires. This club is
* Mitsubishi Elelctric Co., Ltd. the largest microcomputer club in Japan.
Nippon Electric Co., Ltd. The number of club members is 2,212 including
Sharp Co., Ltd. 649 students as of Sept. 30, 1979. The
Sord Computer System Co., Ltd. following facts and figures are summarized

the above-mentioned questionaires by Japan
Nippon Electric Co., Ltd.(NEC) is the Microcomputer Club.

pioneer of this market. And recently Sharp
Co., Ltd. entered to this market, and its Figure 2 shows the proportion of memberg
new machine became a best seller because of by age. The age of club member is widelyits cost/performance. spread out from 5 to 74. The proffessions of

club members are varied from computer specialThere are many small companies which spe- ist to students shown in figure 3.cialize in the specific fields in the Japanese
microcomputer market. The types of occupations such as produc--tion are shown in figure 4. Engineer is the

Imported microcomputer such as PET, biggest occupation, and its share is the one
TRS, APPLE II, COMPUCOLOR and IMSAI 8080 third. The use purposes of microcomputer are
are also popular in Japan, and are accepted summarized in figure 5. Hobby and game is 37
by Japanese microcomputer hobbiest. % which is the largest part among various

purposes.
There are several micrcomputer magazinesin Japan. Their names are "MICON", "I/O",

"RAM!
Figure 6 shows microcomputer models

and' "INTERFACE". Beside these magazines, which are used by club members. The most
some other computer magazines such as "COM- popular microcomputer is TK~80, manufacturedPUTOPIA" provide articles relating micro- by Nippon Elctric Co.,Ltd. and it is note-
computer. worthy that 70 sets of microcomputers are oftheir own making.

Microcomputer shops also enjoy the fruit
of the growing market. In the beginning, the The above-mentioned facts and figureslocation of these microcomputer shops were are small sample of microcomputer users inrestricted in two big cities, Tokyo and Osaka. Japan. Therefore these figures may have someBut recently microcomputer shops have been bias. But I believe that the answers forincreased in local cities. questionaires can provide useful information

concerning the situation of microcomputerThe first international microcomputer users in Japan.conference in Japan was held in 1978. It iscalled as "IMAC78",. "IMAC 80" will be heldin this year. Other microcomputer exhibitions
at Ryutsu Center and department stores are

Computer Faire; (415) 851-7075 116 Box 1579, Palo Alto CA 94302



Figure 1. Microcomputer manufactures & Figure 4. Type of Occupations
models

Enginner 33.0%
16.6Reserch & Development staff

Adtech System Science Co.,Ltd.: "ORANGE" Teacher 11.3
Manager 8.0

Fujitsu Ltd.: "LKIT-8", "LKIT-16" 5.7Salesman
Hitachi Ltd.: "H 68" Factory worker 4.8

Programmer 4.7
Matsushita Electric Industrial Co., Ltd.: 3.9

"MY BRAIN"
Medical Doctor
Office Clerk 3.6
Planner 3.3Mitsubishi Electric Co., Ltd.:

"PCA 0801" Others 5.1
Total: 100.0%

Nippon Electric Co., Ltd.: "pcsool",
"TK-80BS" Figure 5. Purpose of Using Microcomputer

Sharp Co., Ltd.: "MZ~80K"
37.0%

Sord Computer Systems Co., Ltd.: "M100" Hobby & game
17.0Business use

For the future use 5.5
Education 5.0

Figure 2. Age Distribution To learn microcomputer 4.0
Private use 2.9

5 9 years old 0.1% Amateuer wireless 2.3
10 -14 1.2

12.7 Research & development 2.3
15 -19 Statistics 1.2
20 -24 22.6 Measurement & control 1.1
25 -29 17.0 Scientific calculation 0.8
30 -34 14.6 Data Base 0.4
35 39 11.1 No answer 13.2
40 -44 8.4 7.3Others
45 -49 4.2 Total: 100.0
50 -54 3.6
55 -59 2.5
60 64 1.4 Figure 6. Owner 's Microcomputer Models
65 -69 0.5
70 -74 0.1
Total: 100 .0% TK-80 90 (8)* CROMEMCO 5

TK-80+BS 189 (9)* IMSAI 4
SWTPCCOMPO BS 24 (1)* 4

Figure 3. Type of Industries Pc-8001 4(193)* AIDACS 4
EX-5 14 PFC-15 3

32.4% MDSStudent EX-80 25 (7)* 3
Electronics 17.5 EX-80+BS 22 (2)* AIM 65 2
Education 9.0 H 68/TR 53 (5)* MARVEL 2000 2

6.3 COMPUCOLORMachinery Basic Master 17 (3)* 2
Computer 5.9 MZ-80K 95(40)* MCZ-80 2
Petrochemicals 3.6 LKIT-8 9 (3)* PDA-80 2
Government 3.3 PDC-80LKIT-16 62 (3)* 2

Hospital 2.6 2PET 41(18)* M& BRAIN
Service 2.5 APPLE II 28(25)* H - E
Proffessional 1.4 36(21)* 8080 34(8)*TRS-80 90Transportation SMB--80T 4 (1)* 6800 (6)*

communication 0.9 2M-100 g(13)* 6500
0.9 1 Others 12(5)*Mass communication M-120

Banking & Security 0.8 M-180 2 ORANGE (4)*
Non-steel 0.7 M-220 7 ATARI 800 (5)*

0.1 6 TI 99/4 (3)*Steel COMKIT
Others 12.1 MEK 6800 DIT 11 MC 6800 (5)*
Total: 100.0% 4SDK-80 10 RMC-1007

1aSDK-85

NOTE: ()*...No. of purchase under
consideration
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TURNKEY OR TURKEY ?

Thomas P. Bun, COMPUMAX, INC., 505 Hamilton, Palo Alto,CA 94301 (415) 321-2881
and

Paul J. Terrell, EXIDY, INC., 390 Java, Sunnyvale, CA 94086 (408) 734-9410

Abstract

Why should a small business use a computer? etor, will undoubtedly benefit from a smallWhat are the alternatives? How can the pains
and the costs associated with computeriza- easy-to-use computer. In fact,to stay compe-
tion be minimized? titive in business, he cannot afford not to

have the computer in his business.
These issues are dealt with in simple terms,
oriented towards the prospective novice com- The hidden cost of computer ownership
puter user.

small businessAn innovative approach is described, based If the prospective user of a
on a set of computer programs that come in computer simply walks out into the marketplace

and compares the price tag on the many avai-a form completely ready to use, yet can be lable machines to make a decision, he is com-understood and set up rapidly, with minimal
restrictions and great ease of change and mitting a grave mistake.
extentions of the particular requirements He may select the very best hardware ever made
of an individual business. at the lowest price in history, and still make

the worst possible buy.
Reasons for the current interest in computers The true question to be examined has verylittle to do with hardwareWith the rapidly rising number of microcom- sophistication.

The question really is quite different. Howputers made available, at ever decreasing will the computer be used in the business?cost, it has become apparent to the small
businessman that the computer is the equa- The name of the vast domain of procedures,lizer that will allow even the smallest of programs and documentation required for the
businesses to compete effectively with the purpose of using a computer is SOFTWARE . In
horsepower of large corporations. the old times when computers were first born

30 years ago, "SOFTWARE" represented aboutThe small business computer is an electro-
nic filing cabinet, an appointments calen- 5 % of the investment; the rest, 95 %, went
dar, a report generator and a sophisticated towards the "HARDWARE", that is the equipmentitself.bookkeeper, to name only a few of the many
applications within its capability. Since these old times, often referred to as

"First Generation" times, this situation hasA small business computer can reduce the
time and expense of manual paperwork, eli- changed radically. It is not difficult to
minate the many sources of error and over- find computer users today, who have just

about inverted those two percentages, Ifalaps present in manual operation and at the
same time increase the efficiency and accu- computer is acquired with little or no soft-
racy of the existing staff, ware, it is very likely that the total cost

of software, by the time something useful isBoth general applications - like the comp- developed,will be a multiple of the originallete bookkeeping - and specific tasks, like cost of the hardware.
word processing, can be accomplished by the
same equipment equally well. What are the alternatives?
What size of business can afford a computer? The two extreme cases that can be observed in

todays market are quite easily identified. AtThe same electronic technology that put the one end is the brand new,shining microcomputercalculator in every shirt pocket, T.V. games that has just been brought out. The only prog-and personal computers in every home, is now Tams readily available are a few demonstrationputting a small business computer on everydesk, programs, a couple of games. The user manualof the computer itself consists of mimeographsheets in a 3-ring binder, entitledWith the cost of a microcomputer includingdisk storage and printer under $4,000 - and "PRELIMINARY RELEASE".available ona lease term under $200 permonth - today's businesses with annual reve- There is a prepaid post card to be returned,with the promise of substitution for the finalnues as low as $100,000 and a single propri-
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The Ideal Approach
document, as soon as it is available. All
actual user programs will have to be written It is now possible to stay clear from both
from scratch. of these extreme cases. "CANNED PROGRAMS"

are available off the shelf that are basedAt the other end of this rainbow, a small on SIMPLICITY. The concepts of smallbusiness computer is offered with the claim business bookkeeping should be boiled downthat it is READY TO DO ALL YOUR APPLICATIONS to the basic essentials. Programs shouldThis approach is often described as the be produced specially for the novice, first
time computer user."TURNKEY SYSTEM",
The programs should be CONVERSATIONAL. ThatWhat is meant by the phrase is that you geta machine that is is, a "MENU" of alternative steps should be

business
ready to process your shown on the screen; as the user makes his

applications, whatever they may selection, other levels of selection shouldbe! come up, until a working routine is reached.
The claim is, obviously, somewhat difficult
to understand, since each business has quite The programs must be INTERACTIVE. This
different requirements. means that when you enter an INVENTORY

TRANSACTION, the information is made avail-For the matter of clarity and objective
analysis, let us state that within the

able to the GENERAL LEDGER: you do not
need to enter the same information twice!turnkey system approach itself, there is

a wide varicty of scopes. Some of them
are built around old and fairly proven

The programs need to be documented in
several ways:programs, that is, programs run many times

and probably pretty useful in many situ- USER MANUALS should have a chapter inations. plain ENGLISH describing how the packages
Others are characterized by elaborate struc- are to be set up and run in the first place,
tures and procedures, Look out for particu- Actual sample runs should be reproducedin abundance.larly restrictive assumptions. They may
assume that your accounting is on the
"accrual basis". If you are ona "cash The source code must be reproduced in its
basis", you simply cannot use their system entirety in the User Manuals. There should
at all. be FLOWCHARTS and BLOCK DIAGRAMS showing

the basic elements of program logic and the
Often the programs are really very good data structures employed in the data files.
and have just about everything that you Last but not least, it is essential that
may want, all the reports, ail the data many REMARK statements be in the programare taken care of. But when you want to code itself, showing where a particular
make any change at all, you discover routine is found; where a particular data
that the programs are written in table (e.g. federal and state withholding

"ASSEMBLER LANGUAGE''
tables in the PAYROLL program) is stored.

Effort should be made to avoid going to
that is, the machine language of your con- extremes of professionalism, where a pro-
puter. Thisisquite often the case with

It turns gram would become so compact, that it would
large, professional programs. be very difficult to change it. On the
out, however, that to make a change,in contrary, the purpose met be one of utter
this case, is at least very time consu- clarity and simplicity.
ming and costly, since you need a spe-cialist to do it. It may be outright By the way,the Ideal Approach is the
impossible, since you will sometimes CompuMax Approach. The original versions
find that of the software are now available for eight

different families of computers (TRS-80,
"THE SOURCE CODE IS NOT RELEASED". APPLE, PET, CROMEMCO, MICROPOLIS, MICROSOFT

CP/M, CBASIC2 CP/M and DYNABYTE), 211 of them
This means that the author has locked in this same vein of simplicity, and will
away the code of the program and is not

In
print payable checks AND paychecks, W-2

making it available to the users. forms and 941 amounts; aged trial balances of
this case, to make any little change accounts receivable AND management science
at all may be just as costly as to routines like optimize economic order

Athave to produce a new program from quantities across an entire inventory.
scratch, the same time, TOTAL FLEXIBILITY and EASE

of CHANGE are maintained.
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The points made in the preceding chapter MAXILEDGER is currently available in the
are illustrated in the following sample MIGROPOLIS BASIC verston. The program can

be run on any 48k microcomputer interfacedruns.
with a MICR0P0LIS 1053 Mod I! dual floppyThe computer runs were produced by the disk drive, such as the 48k model of theMAXILEDGER program, the extended version SORCERER by EXIDY with the VIDEODISKof the COMPUMAX job stream.

PLOADG "MAX ILEOGER"

WELCOME TO MAXILEOGER SERIAL # 678

MAS TLEOGER FROGRAM SELECTION MAIN PROGRAM SELECTION
- CHART QF ACCOUNTS BATA ENTRY

2 - often called "MENU" -JOURNAL DATA ENTRY
3 SUBTOTALS UPDATE AND FILE LISTING
q TRIAL BALANCE & FAST POSTING
5 TRIAL BALANCE & SLOW POSTING

REPORT OF CHANGES IN POSITION
7 PROFIT & LOSS STATEMENT
s BALANCE SHEET
9 FILE BACKUP-RECOVERY oR 6 - QUIT

ENTER THE NUMBER WANTED CO-997 1
Having selected Program 1,

1.. CHART OF ACCOUNTS PROGRAM you now see the next
level of selection, that

YOU MAN NOW is, options in Program 1.it - CREATE NEW CHART OF ACCOUNTS RECORDS
12 UPDATE EXISTING CHART QF ACCOUNTS RECORDS
13 CLEAR CURRENT FIELOS
14 CLEAR CURRENT AND NTO FIELOS
45 CLEAR CURRENT. MTO AND TO FIELOS
16 CO THE ANNUAL RESTART OF THE CHART OF ACCOUNTS FILE1? PURGE THE CHART OF ACCOUNTS FILE
18 CONVERT MICROLEDGER CHART
19 RUN ANOTHER PROGRAM

WHICH ONE DO YOU WANT (11-1997 11 You now select option Ill,ENTER DATE <MMDDYYS ? 123178 the Chart data entryENTER TITLE FOR REPORTS? MICROMAX INC
"CHART " FILE IS CREATED routine.
DO YOU WANT ACCOUNT EXPLANATION Y OR N? Y
YOU WILL BE PROMPTED TO ENTER THE FOLLOWING DATA, FOR EACH RECORD :ACCOUNT NUMBER

RCCOUNT NANE CMAX 29 CHARACTERS >
STARTING AMOUNTS FOR CURRENT, N-T-D, Y-T-D FIELDSCALL OF WHICH MAY BE

ACCOUNT NUMBERS MUST FOLLOW THE RULES :

1661 1999 FOR CURRENT ASSETS
2601 2993 FOR NON-CURRENT ASSETS3001 3999 FOR CURRENT LIABILITIES4001 -4999 FOR LONG-TERM LIABILITIESSea1 5393 FOR OWNERS EQUITIES6001 MUST BE RETAINED EARNINGS6262 6999 FOR CUSTOM PROGRAMMING
7OO1 7999 FOR REVENUE ACCOUNTS8001 -8999 FOR DIRECT EXPENSE ACCOUNTS9061 9999 FOR G.& A. EXPENSE ACCOUNTS.

LAST DIGIT OF AR DETAIL ACCOUNT # MUST BE 1 THROUGH 9*LAST DIGIT OF A SUBTOTAL ACCOUNT # MUST BE @
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Chart of Accounts data entryGove using option ll.
ACCOUNT #? 1041
ACCOUNT NAME <MAX. 29 CHARS. >? SECURITY PACIFIC BANK
CURRENT AMOUNT? 6
-T. -D. AMOUNT? 7203

y ~T. -D. AMOUNT? Sr23

L ACCOUNT # 1611
2 ACC'T NAME: SECURITY PACIFIC BANK
3 CURRENT AMOUNT @

q M. T. 0. AMOUNT 83
5 V7.0. AMOUNT 8723

IF RECORD IS CORRECT THEN ENTER Y?
NEW RECORD # 4 CREATED IN "CHART".

MORE, Y ORN?Y
ACCOUNT #7 1612
ACCOUNT NAME (MAX. 29 CHARS. 9? UNIN BANKL
CURRENT ANGUNT? @

M -T. -D. ANQUNT? -6340
y -T. -D. AMOUNT? 13926

4 ACCOUNT # 1612
2 ACC'T NAME: UNIN BANKL
3 CURRENT AMOUNT @

i. T. 0. AMOUNT -6346
5 .T.D. AMOUNT 13826

IF RECORD IS CORRECT THEN ENTER ? N

WHICH ONE DO YOU WANT TO CHANGE, 1-5 6@ IF NO NORE CHANGE>? 2
NEW DESCRIPTION? UNION BANK
WHICH ONE DO YOU WANT TO CHANGE, 1-5 CB IF NO MORE CHANGE)? 3
NEW RECORD # 2 CREATED IN "CHART".

MORE. YOR N ? y

ACCOUNT #? 1013
ACCOUNT NAME CMAX. 29 CHARS. >? UNITED CALIFORNIA BANK
CURRENT ANOUNT? @

M -T. -D. AMOUNT? 9
y -T. -D. AMOUNT? 4079

4 ACCOUNT # 1013
a ACC'T NAME: UNITED CALIFORNIA BANK
3 CURRENT AMOUNT 3
4 M.T.D. AMOUNT @
5 - . AMOUNT 4079

IF RECORD IS CORRECT THEN ENTER Y?
NEW RECORD # 3 CREATED IN "CHART".

MORE, Y OR N ?N
THERE ARE NOW 3 ACCOUNTS IN "CHART".

YoU MAY NOW

xtc.
12 UPDATE EXISTING CHART OF ACCOUNTSCREATE NEW CHART OF ACCOUNTS RECORDSRECORDS
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Next, you select Program 2 from the
main "MENU". This is an example of

journal data entry using option 21.
2. JOURNAL CATA ENTRY FROGRAM

YOU MAY NOW
21 - CREATE SETS OF DOUBLE ENTRIES
22 ADD SINGLE JOURNMAL ENTRIES
23 UPOATE EXISTING JOURNAL RECORDS
24 PURGE JOURNAL FILE
25 RULES OF THE ACCOUNTING EQUATION
26 - RUN ANOTHER PROGRAM

WHICH ONE DO YOU WANT 21-25>7 21
START DATE FOR PERIOD MMDDY'Y>? 0169179
END DATE FOR PERIOD CMMDDYY> ? 613173

aJOUF IL' TS CREATED.

DOUBLE ENTRIES #1 AND 2

CATE CMhoDYY>?
DESCRIPTION CHAK. 38 CHARS. 9? VECTOR SALE
AMOUNT NO MINUS SIGN, 708
OR ACC'T #7 1641
CR ACCT #7? POLL
ANOTHER DOUBLE ENTRY Y OR N? Y

DOUBLE ENTRIES # 3 AND 4

DATE CMMDDYY>? G11079
DESCRIPTION CHAK. 38 CHARS. >? BYTE SHOP HAYWARD
AMOUNT <NO MINUS SIGN, PLEASE)? 35a0
OR ACC'T #? 1013
CR ACC'T #? FO1L
ANOTHER DOUBLE ENTRY Y OR N?

DOUBLE ENTRIES #3 AND

DATE CMMDDYY>? 010279
DESCRIPTION MAX. 3@ CHARS. >? PAPER PURCHASE
AMOUNT <NO MINUS SIGN, PLEASE?? 248. 86
DR ACC'T #7? SOit
CR ACCT #7 1012
ANOTHER DOUBLE ENTRY Y OR N?

DOUBLE ENTRIES # 7 AND 8
DATE <MMDDYY>?
DESCRIPTION (MAX. 3@ CHARS. >? STOCK ISSUE
AMOUNT <NO MINUS SIGN, PLEASED? 1060@
OR ACCT #? 1013
CR ACC'T #? S101
ANOTHER DOUBLE ENTRY OR N? etc.

{ATES. INC.
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TRIAL BALANCE FOR PERIOD STARTING 01-@1-79 TO 01-21-79

EXPENSES 246. 86 REVENUES 6868, 66
INCOME 5819. 14
TO ASSETS 15685. 64 TO LIAB. 9866. 50

TOR. E. S819. 14
ASSETS BALANCE LIAB. +0. E Since thre Trial Balance ended with a
bO YOU WANT TO POST. Y OR N? satisfactory balance, you answer Y

and post your transactions. PAGE 4
GENERAL LEDGER RUN - MICROMAX INC

ACCOUNT OPEN BAL. CURR. AMT. ENDING BAL.

1011 SECURITY PRCIFIC NATIONAL BANK
8. 723. 86

11, 289. S6
1012 UNION BANK

13, 826. 08

78a. 6891-81-79 VECTOR SALE
61-15-79 E. P. R. I. CONTRACT 2, 889. aa91-28-79 MORTGAGE PMT. -133. 58

61-82-79 PRPER PURCHASE -248. 86@1-02-79 CHANGE -13. 5a@1-82-79 PRINTER -1, 208. 90
12, 371. 64

1913 UNITED CALIFORNIA SANK
4,079. a681-10-79 BYTE SHOP HAYWARD 3. 588. 8861-G2-79-STOCK ISSUE 18, 0490. 00

17, 579. 80
MICROPOLIS SALES

18, 491. 68
61-18-79 BYTE SHOP HAYWARD 3, 569. 80
68-07-79 SALES RETURN -149. 08
@1-01-79 VECTOR SALE 768. 68

22, 351. 88
SERVICE CONTRACTS7201

17, 728. 86
91-15-79 E. P. R. I. CONTRACT 2. 688. 80

19, 728.

PAGE 2
$011 STATIONARY STOCK

248. 8661-02-79 PAPER PURCHASE
248. 86

18 JOURNAL TRANSACTIONS POSTED TO CHART OF ACCOUNTS FILE.

Somputer Faire; (415) 851-7075 123 333 Swett Rd., Woodside, CA 94062.



CHANGES IN FINANCIAL POSITION 12-31-78 THROUGH 61-31-79

MICROMAX INC.

CURRENT ASSETS 39, 822. S4. 207. 64
NON-CURRENT ASSETS 19, 248. 11, 4490. 06a
CURRENT LIABILITIES S76. S76 og
LONG-TERM LIABILITIES 6, 348. 68 14, 217. 5a
OWNERS EQUITIES 26, 008. ea 38, 666. 68
RETAINED EARNINGS 23, 046. 68 28, 865. 14
REVENUES 75, 254. 68 $1. 314. ea
DIRECT EXPENSES 35, 738. ist] 35, 378. 86
G. & A. EXPENSES a. 8.

36.12 2
44. 71 a
8.

124. 25 a
598. 60 a
25. 25 a
8. 65 a

67

PROFIT & LOSS STATEMENT - MICROMAX INC.

FOR PERIOD ENDING 4 - 31 - 79

CURRENT MONTH-TO-DATE YEAR-TO-DATE
REVENUES

MICROPOLIS SALES 4, 069. 68 7, 788, 86 22,551. 08
26.23 %

CROMENCO SALE 11, 835. 00
66. 99 " 27. 73 a

23, 835. 48
37.17 &

MERCHANDISE TOTAL 18, 823. 08 45. 586. 60
ee 28. 32

4, 060. 66
63. 40 x aSERVICE CONTRACTS 10, 864. oa 19, 728. 66

66. 99 56. 66
2, 649. 88

36.
CONSULTING 6. 66 16, 060. 0@

33. 60 a 24. 26
8. 6a

8. 06
SERVICE TOTAL 18. 864. 66 35, 728. G6

ea a 19. 67 a
2, 688. 60

33. 68 36.59 % $3.93 a
TOTAL REVENUES 29, 637. 81, 314. a6

108. 60 "a a

EXPENSES

STATIONARY STOCK

MATERIALS

6, 6B
106. Go % 146. 0a

240. 86 240. 86 246. 86160. 66 " 4 33 a" 66
11. 525. 23, 058. 98

STAFF WAGES
60 63. 65 a 64. 67 a

6. 340. 66 12, 683. 60
335. 61 4 35. 25 268

TOTAL DIRECT EXP. 240. 86 18, 185. 86 35, 970. 86
108. 86 4 100. 26 100 a

AMORTIZATION EXPENSE
OD

TOTAL G.& A EXP. oe 8. 08 8. 0a
98 %ee

TOTAL EXPENSES 240. 86 18,165. 86 35, 970. 86108. 06 4 168. 6a 100. 06 a
INCOME

3S. 76 2%
96. 82 a

5.819. 14 41, 581. 14 48, 343. 14
39
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OCIATES, INC.
Finally, you run Program 8 and

get your updated Balance Sheet.

PAGE 1

BALANCE SHEET - MICROMAX INC.
DATE OF 1 - 314 - 79

CURRENT MONTH-TO-OATE YEAR-TO-DATE
CURRENT ASSETS

SECURITY PACIFIC NATIONAL BANK 2, 566. 5a 9, 769. 50 11, 289. 50
UNION BANK 1, 454. 36> 7. 794. 363 12. 371. 64
UNITEG CALIFORNIA BANK 13. 5a9. ae 13, 589. ea L?. SF,
BANKS TOTAL 14.612. 14 15. 475. 14 41. 249. 14PETTY CASH 13. 58 1.048. So 3,118. 58
ACCOUNTS RECEIVABLE 149. 69> 3. 724. 68 9, 843. ea

TOTAL CURRENT ASSETS 14,485. 64 28, 247. 64 34. 2607. 64
NON-CURRENMT ASSETS

EQUIPMENT 13, 206. ag
ACCUM. DEFREC. -EQUIPMENT 1, 768.

TOT. NON-CURR. ASSETS 11. 444, 6a

1, 200. 6B 1,2: G. 66
g. Q.

1, 260, 64 1. 260.

TOTAL ASSETS 65, 647. 64415. 685. 64 21,447. 64

CURRENT LIABILITIES
CURRENT PAYMENTS ON LOANS

TOTAL CURRENT LIAB.
8. 6. 576. 66
8. 576. 60

LONG-TERM LIABILITIES
MORTGAGE OUTSTANDING

TOT. LONG-TERM LIAB.
133. 133. 5a) 6, 206. 58
133. 38 -133. 50 6, 266. 38

OWNERS EQUITIES

COMMON STOCK 18. 008. 96
RETAINED EARNINGS 141, 581. 14

TOTAL OWNERS EQUTT. 21, 581. 14

19, 608. 68 39, B66. 00
5, 819. 14 28, 865. 14

15, 819. 14 38, 865. 14

21. 447. 64TOTAL LIAB. & O. E. 1S, 685. 64 63, 647. 64

computer Faire; (415) 851-7075 125 333 Swett Rd., Woodside, CA 94062



Acknowledgments

The following persons rendered significant
help in the development of the concepts
of "The Ideal Approach", with long years
of inspiration and patient support to
this work:

Dave Pava and Bob Miller,
BYTE INDUSTRIES, INC - Hayward, CA

Jeff Boetticher
COMMODORE BUSINESS MACHINES

Sunnyvale, CA

Mike Lipschutz
BYTE SHOP of HAYWARD, CA

Boyd Wilson
BYTE SHOP of MOUNTAIN VIEW, CA

The authors wish to express their
special gratitude for the help
of these people. Without their
guidance the results of the 9

man years spent on this project
would not be the same.

About the Authors

Thomas P. Bun is President of Compumax, Inc.
a Palo Alto, CA software house.The various
prior responsibilities held by Mr. Bun in
the computer industry include the position
of senior systems analyst with Stanford
Research Institute, applications designer
with Rockwell International, systems manager
with Light S.A., director of Reduto, and
managment analyst with I.S.1.Corporation.
He is a M.S. from Stanford University and
an M,B.A. from the University of Santa
Clara.

:

Paul J. Terrell directed the operations and
closed the doors of a 3 million dollar turn-
key computer system business in 1973.

Mr. Terrell started a sales company in 1974
and became completely familiar with the
value of a business plan and accounting prac-
tices or the lack of them.

Mr. Terrell was a founder and president of
Byte Shop Computer Stores, which had to
address the problems associated with selling
business computers over-the-counter to an
audience of first time users.

somputer Faire; (415) 851-7075 126 3 Swett Rd., Woodside, CA 94062



THE PERFORMING MUSICIAN AND THE. PERSONAL COMPUTER
R. J. Higgins, R. K. Goodall, and R. VedanayagamPhysics Department, University of Oregon

Eugene, OR 97403

The resources for this project wereSupported in part by grants from theNational Science Foundation(Instructional Scientific EquipmentProgram), the Tektronix Foundation,and the College of Arts and Sciencesof the University of Oregon.

ABSTRACT

This paper surveys recent developmentsin both computer music and electronicmusic. A number of recent advancesare described which are familiar toSynthesizer music performers butunfamiliar to personal computer users.A personal computer is a resource formusic experiments, provided thatseveral gaps are overcome. Solutionsto two of these are described briefly:a dynamic keyboard, and softwere realtime musical voice synthesis on an 8-bit microcomputer.

TECHNIQUES OF COMPUTER MUSIC

Computer music began in earnestin the 60's when real time generationof sound became possible by hooking aD/A to a minicomputer. The inputdevice was the ASCII terminal, andhuge programs were developed toconvert simple instructions (whatnote, what sound, how long, whatenvelope...) from the user into sound
Output. The process was indirect, andoften not even on line. Although somecomposers found the potentialfascinating [for example, John Cage.See also Ref 1], and significant work
was done in discovering by simulationwhat made the sounds of familiarinstruments what they were [Ref 2],computer music of this generationnever attracted a large audience. Manylisteners found it dry and inhuman atbest, and there were no performersinstruments where one could sit downto a keyboard and hear an immediate
sound, and modify it in en interactive
way.

The number of people able to do
computer music has expanded greatly

with the introduction of personalcomputers, freeing the field from itsPrevious limitation to a few largeexpensive studios. Techniques andcommercial products have developed forshaping the four basic parameters of amusical sound:

Pitch (what frequency is thenote)
Timbre (harmonic content; like aflute or something harsher?)
Duration (percussive, like adrum, or continuous, like an organ?)
Envelope (initial attack, sustainwhile held, decay at end)
The techniques range between twolimits, from making sounds in softwareonly, to doing it all in hardware.

Computer Music by Softwaresoftware-only methods are the musicboxes of computer music. The pitch isset by timing loops in a program, thetimbre is a square wave set by thebinary 10101010... string fed to theD/A, duration is set by anotherProgram loop, and the envelope iseither on or off. Numerous articlesdescribe this technigue for variousmicroprocessors [Ref. 3). The
technique introduces one to the ideasof real time sound generation, butrapidly loses its charm throughlimited capability. More satisfactorysoftware solutions are describedlater.

Simple

Computer Music by Hardware
approach overcomes someof software solutions
special purpose hardware
most real time tasks. For example(Fig. 1.), an arbitrary waveform isstored in local memory, and strobedout by a local counter whose modulus(hence the pitch) is set by a numberlatched in from the microcomputer. Anarbitrary envelope is also stored inlocal memory, clocked out at a speedset by another number, which sets the

Thislimitations
by buildingto take over
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duration. Commercial versions with S-
100 bus creating an orchestra or even a pianocompatibility have been meant multi-track dubbing (whichavailable for several years (e.g. the limited 'live' performances).SB-l from SSM Corp.). Polyphony is done by having a numberof independent voices: the combinationEither route is a useful of voltage controlled oscillatordemonstration of concept, but both (VCO), voltage controlled amplifierhave serious limitations. On the input (VCA), and voltage controlled filterside, there has to be a program which (VCF) which shape the sound in anaccepts musical information and analog instrument. The voices areinstructs the computer how make thesound. This dynamically assigned by a scanningis not a real time keyboard, which uses digital hardware.keyboard, and 'compositions' are Although the keyboard may have 60usually played back later. On the keys, we only have ten fingers, and
output side, these techniques tend to Many current devices make do with lesssound dull, being mostly monophonic, (4 or A creative5 is typical).metronomic (the computer keeps time example of what can be done is the EMUtoo well), and unmusical, with little keyboard, a microprocessor-controlledrichness of sound. 16-channel keyboard which also canStore in memory a sequence of noteComputer music largely remains the

and
combinations input from the keyboard,domain of computer experts, for later playback as a repetitivealthough opportunities for music 'rhythm line' underlying a live melodyeducation, composition, and analysis line. The keyboard is configured by aof the physics and psychology of touch tone key pad, which can assignsounds are being explored, the true different sections to different

performing instrument is rare. sounds, transpose, define and playback sequences, etc. This is theCadillac, costing $3000 for the
NEW DEVELOPMENTS IN ELECTRONIC MUSIC keyboard alone, with no synthesizer!INSTRUMENTS Many other less expensive but ofcourse lessClassical flexible polyphonicmusicians usually keyboards are part of the newerdislike what they've heard of generation of instruments (for aelectronic music (the grunt, squeak, musician's review of this generation,and whistle school, or the imitative see Ref. 4]."switched on Bach! school), and whocan blame them. But they also ignoresome genuinely creative sounds coming Microcomputer Control Patch cordsout of rock music (try the intro's to are gone, and the configuration ofthe Electric Light Orechestra's songs, voltages and resistances which definefor example). Much of this- iselectronic but now be stored

the parameters of a given voice canmusic, it is in memory. A givenperformer's music, with the emotional patch, when recalled, sets thecontent that comes from creating the Parameters by D/A's or MOS switches.sounds live. Rock musicians have Many different patches can be recalleddiscovered how to utilize the instantly, which greatly enhances livecapability of commercial synthesizers performances, since the sound qualtityfully, and have the dollars to spend can change to fit the music without ato encourage the development of new pause to adjust patch cords or sliderideas and new products. As a result, pots. Most of these instruments stillthere is now a new generation ofperforming instruments, produce the sounds in an analog way,
polyphonic, fully but the electronics for a basic voice
wide varietycapable

of synthesizing a (vco, VCA, VCF) is now available in
sounds.

of musically interesting special IC's. A good example is theMost of this new generation Sequential Circuits Prophet 5 [Ref 4].uses microcomputers extensively. It produces a musically rich sound bySince most computer users are unaware doubling its five voiof this creative ferment, ces, assigning
developments will now be reviewed.some key two oscillators to any note. Slightvariations between the two take awaySome of the 'electronic' sound of anPolyphony Many instruments can now unvarying oscillator, as with thePlay several notes simultaneously, Multiple strings of a piano or theunlike the original Moog where interplay of independent string
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musicians.

Dynamic Keyboards
keyboard is usually more like an organthan a piano. The key is either on oroff, giving the performer no way tovary the loudness or the tone qualityby how hard a key is struck. A fewexceptions exist. The Yamaha CS-60and CS-80 [Ref 4], for example, haveextra travel at the bottom of. therange, so that additional pressure ona key being Played can alterloudness, tone quality (brilliance),Or modulation (vibrato/tremulo). Allthree variables are adjustable in anycombination, with front panel sliders.The dynamics mechanism is suprisinglysimple but effective, consisting of aspring-loaded photoresister-lightSource combination to generate acontrol voltage. This synthesizeritself, however, is a strictly analogone, although polyphonic.

A synthesizer

Digital Sound Generation This isjust beginning, with affordableversions now limited to instrumentsbased on the top octave Synthesizerchip now the basis for most electronicOrgans. The voicing and envelopeShaping of a typical syntheziser isadded, usually by analog means. Theseinstruments are inherently polyphonic.An example with only preset voices isthe Krumar Orchestator. One of theSynthesizers in the ARP Quadra [Ref 41 Digital Filter Musicalso works this way.

NEW TECHNIQUES IN DIGITAL MUSIC
DEVELOPMENT SYSTEMS

Truly digital sound generationoffers in principle the sameflexibility which programmablemicrocomputers brought to electronicinstruments of all kinds. A number of
new concepts are being applied.
Additive Synthesis Although analogSynthesizers usually begin with theharmonic rich ramp waveform, anywaveform can be stored when digital
memory is used. Some instrumentsallow for additive synthesis, lettingthe user define the amplitude of eachharmonic of the wave. An example isthe New England Digital Synclavier,which gives complete control over thefirst 16 hamonic amplitudes. Thisinstrument sets all parameters via a

Single control knob/numeric displaypanel, with simple indicator lights totell which parameter is beingadjusted. Although offering superiorPrecision (3-digits) of control, theemphasis is on setting up patches atleisure, since the simultaneous butPhysically separate control ofdifferent functions is lost.

Slight frequency modulation producesthe famliar tremolo. But if themodulation frequency is equal to or aharmonic of the frequency beingmodulated, a complex harmonic spectrumis heard [Ref. 5]. This is a very"economical! technique, in the sensethat a rich variety of sounds can beProduced starting with only a sinewave. Since the frequency modulationamplitude can be adjusted continuouslyand in real time, timbre variationwithin the interval of a single noteis possible, akin to 'natural!instruments. The tone quality of atrumpet, for example, varies geatlyfrom the attack to the sustain, and apiano note begins harsh but ends as aSine wave, as the higher harmonicsdamp out more quickly. Phasemodulation is done in a computer byvarying the rate at which a storedwave is clocked out (Fig. 2). TheSynclavier includes this feature, asdoes the about-to-be-introduced CrumarGeneral Development System.

AFM or Phase Modulation Timbre

oscillators are digital versions ofthe 4 Op Amp analog simulationoscillator, which simulates themathematics of a damped second order
corresponding difference equation issolved in real time. Oscillatorparameters such as pitch and decayrate are set using real timemultiplier IC's which set thecoefficients in various feedback
loops. With fast enough hardware,such an instrument is capable of richPolyphonic sounds. The oustandingexample is the Bell Labs DigitalFilter Synthesizer [Ref. 6], developedas an outgrowth of research in digitalfilters for real time signalprocessing in communications. Theinstrument has up to 32 oscillators,a keyboard which can be dynamicallyassigned for note inputs (not limitedto the 12 tone scale) or theadjustment of parameters. For
example, one demonstration uses the

Here, the

System. Done igitally, the
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keyboard to transpose the pitch ofa
computer-generated voice, generating"barber shop! polyphony when several
keys are pressed simultaneously.

All of the above techniques areso far available only in large
Synclavier and the Crumar DevelopmentSystem sell for about $25,000, fivetimes the price of the most expensiveelectronic music synthesizer discussedearlier. These are, however, truedevelopment Systems, being basedaround a very visible computer (notburied in the instrument as withperformance-type synthesizers),usually with a terminal and floppydisk drive. Digital music is stillvery new, and the parameters of a lessexpensive instrument have yet to beworked out. The present breed ofdevelopment systems, accessible tothose unafraid of computers butformidable to musicians, could help toestablish the parameters. However,should the non-musician computerexpert be trusted to decide what isneeded? How can interactive programsbe developed to allow the non-Programmer musician to experiment witha system's potential, closing thedevelopment feedback loop so thatmusically Satisfactory solutionsevolve?

DIGITAL MUSIC EXPERIMENTS WITHPERSONAL COMPUTERS

We have begun experiments to lookat some of these questions, setinitially in the framework of amedium priced 'personal' computerSystem, a Cromemco System 3. Thepotential appeal differs from thedigital music development systemsabove. We are aiming at the audienceof personal computer owners which ismuch larger than the audience who canaccess the $25,000 development system.By widening the audience, some of thecreative potential which hascharacterized recent developments inpersonal computers may apply itself tothe exciting possibilities of digitalperforming instruments. A gap existsin the development of a instrumentwhich first of all uses the resourcesof an existing Personal computer toSave costs and add flexibility, anasecondly is a true performinginstrument, defining the sound and

accepting keyboard input and playingin real time. We assume from theOutset that sound generation will bedigital, and explore the limitationsof present generation CPU's for thisreal time problem.
The Dynamic Scanning Keyboard It isthe relatively straightforward to make aPOlyphonic keyboard. Given thatmicroprocessor (MPU) time will belargely devoted to generating sounds,the keyboard scanning has to be donelocally, with the information 'whichkeys are now pressed' latched andStrobed into the MPU at periodicintervals. Hardware solutions exist[Ref. 71, although a MPU dedicated tothe keyboard is a prefereablesOlution, since it facilitates trying

Bothexpensive systems.

out new concepts with simple programchanges.
A dynamic keyboard requiresPresenting not only which keys arePressed, but also how hard or howfast. Although force or velocityencoders are possible, the moregeneral solution of Presenting anarray of instantaneous positioninformation allows the dynamicsalgorithm to be defined in softwere.By varying the algorithm, one canallow the performer to exeriment withhow it feels to go from a percussiveinstrument, where what Matters is howhard you strike the keys, to a force-like alogorithm, where extra pressureon a key already pressed gives extra

'oomph' to the sound. We assume as agoal that each key has to generatethis information Separately, so thatthe full dynamics of the pianorepertoire is accessible (for example,left hand notes Slurred, while righthand notes are Stacatto). While notlimited to the characteristics of anyexisting instrument (if you want apiano, then buy a piano), we alsorecognize the importance of totallynon-electronic aspects, and begin witha keyboard having the mass and some ofthe mechanical resistance of the pianoaction.
An example of an elegantly simpleposition sensing mechanism wasdeveloped by Alles {Ref. 8]. Each keycarries a small plate, passing near aribbon cable whose wires act as asecond plate, forming a capacitorarray. The wire closest to the platehas the strongest coupling andProvides the basis for position
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cable with phase delay between theSignals sent down each wire. ThePlate on the key is the receiver, andthe phase of the Signal is a measureof key position. We have determined[Ref. 9] that reversing the role oftransmitter and receiver simplifiesthe detection electronics and enhancesnoise immunity (the coupling is only a AYfew pF, so extraneous noise could be aproblem).
Our circuit for a Single encoderis shown schmatically in Fig. 3. Thepulse fed to the key transmitter plateis generated by a high voltagetransistor so that the voltage signalarriving at the weakly coupled second'plate' approaches TTL levels.Capacitive coupling between wires onthe ribbon cable is eliminated bygrounding every other wire, resultingin strong localization of the receivedsignal. Circuitry within thewaveshaping block further shapes thereceived signal for easy adjustment ofthreshold levels. This is importantin ensuring that one or two wires (notzero, and not more) generate an outputpulse in spite of mechanical variationin spacing between the keys and theribbon cable. No precision mechanicaladjustment of individual keys isnecessary.
The array of 16 outputs from theribbon cable is then latched. If thetransmitter is directly over oneconductor, only that wire gives anoutput. The threshold of thewaveshaping is adjusted so that whenthe transmitter is midway betweenwires, both give an output. Thiseliminates the 'no position' datacondition. The resultant dataambiguity is resolved by a priority"encoder, whose output is the binarynumber corresponding to. the higherweighted conductor. The 'two pulsesreceived' condition containsinformation which doubles theresolution, recovering what was lost

by giving up every other conductor toground. This condition is separatelylatched to form an additional bit.
Software-only Digital Music SynthesisIn addition to the idea of storing a
waveform in a lookup table, digitaltechniques can readily generate thepitch, set the amplitude and timbre,amplitude and frequency modulate, and multiplying D/A or VCA, this too ca
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Sum polyphonic voices beforeconversion to the final analog output.In addition to avoiding much expensiveanalog hardware, design complexity canbe reduced and development flexibilityenhanced if all of this is done insoftware, Such ideas have beenSummarized by Alles [Ref 10], and ledto many of the features of the Crumar
Development System above. Thescheme uses dedicated specialpurpose hardware to overcome the speedand resolution limitations of thecurrent generation of microcomputers.We have explored, instead, a softwareonly implementation which demonstratesthe techniques on a readily accessiblepersonal computer system. With 8-bitresolution and limited Speed of the280 used, the results are musicallycrude, but do indeed demonstrate thePower of digital synthesis. AStraightforward extension to the newergeneration of 16 bit micro's willOvercome much of the Presentlimitations (for example, the pitchset to 8-bit accuracy is definitelyout of tune) with a minimum of

Programming difficulty.

encoding. In the Alles scheme, pulseinformation is strobed down the ribbon

Di ital
es

A series of six programsdemonstrate on a personal computer thefeatures of digital music synthesis(Ref. ll]. The programs, written inZ80 assembly language, were carefullyminimized to meet the demands of realtime sound generation. Even so, timingconsiderations require each of thefeatures to be demonstrated in aseparate program, and polyphony witheven two voices is possible only byvirtue of the 280's double registerset.
1. Digital Oscillator sinewave or other waveform is stored in a256 byte lookup table. The wave isscanned out at a rate which is varied

by setting the size of the 'frequencycontrol word' which generates anoffset address. The even temperedscale is only approximately in tunebecause of this 8-bit limitation insetting the frequency, but doubleprecision would slow the program somuch that the full audio range couldnot be covered. The basic timing

A

loop of the oscillator requires only 6instructions.
2. Amplitude b e

outpuEusually set by a
n

PhasCancellation Althougis
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be done in software [Ref. 10]. Twotable lookups are done, offset by anamplitude parameter PHI, and theresults are subtracted. The amplitudeis established by phase cancellation,since
sin(A + PHI) -

= 2 sin(PHI) sin(A)
sin (A)

This avoids a time consuming multiplyOperation.

voice can be synthesized
'simultaneously', and the voices addedtogether while still represented in
binary form, eliminating the need foran analog summation step. This isProblem challenges the real timecapability of a micro, but isfacilitated by the double register set
executes an independent oscillatorsubroutine as in (1), and the two areadded in a third subroutine,

4. FM Timbre Generation As in(3) there are two independentoscillators, but now the second actsto modulate the phase of the first.The amplitude of the modulatingwaveform, which Specifies themodulation index, is set by phasecancellation as in (2). If the indexof modulation approaches 1, the outputis rich in harmonic content, governedby the usual Bessel function expansionof FM.

this program demonstrates thepotential of varying the timbre duringthe envelope of a Single note. Themodulation index is Swept slowly ,varying the sound from a Pure sinewave to a harmonic rich overmodulatedtone. Since both frequencies arestill independent, all thepossibilities of FM Synthesis (bells,trumpets,...) can be demonstrated.
6. Amplitude Modulationcomplete the bag of tricksmusic synthesis,of (3) are now used for AM.specifies the modulation indby phase cancellation as infrequency of the modulating wave.

To
in digitalthe two oscillators
The user
ex (done
(2) and

Multiplication is again avoided byusing this modulating Signal to alterthe amplitude of the tone by phasecancellation.

Although musically imperfect,these results demonstrate that eventhe present generation of 8-bit microsis capable of real time digital musicSynthesis. The outlook for completelysoftware real time music synthesizerswith the next generation of 16 bitmicros is therefore promising.
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TELECOMMUTING VIA THE PERSONAL CCMPUTER
by

Jack M. Nilles, Director
Interdisciplinary Prograns

University of Southern California
Los Angeles, California 90007

"What does it take to convince first anIntroduction employer and then an employee that
telecannuting is a viable concept?In 1973, an interdisciplinary

research team at the University of
Southern California began a stuly of Background Trends
the technological feasibility and As a first step, we can rule outsocietal impacts of a concept called labor"teleconmut ing." This coined word about half the contemporary U.S.
refers to the use of teleconmmnications force fron participation in

telecanmut ing. That is, our area ofand computer technologies to serve as a emphasis is on the other half of thepartial or total substitute for the labor force which constitutes what wedaily trip to work. At the time the call the information industry: those
study was performed, personal conputers people whose primary job is to move,did not exist. The technology that we
were concerned with at the time was manipulate, and/or transform

information in some way or other.
generally that of mini canputers and Since half of the U.S. labor force is
larger systems. The subsequent about 50 million people, in 1980, weintroduction of the concept of are still talking about a fairlydistributed processing and of personal substantial number. Most members of
camputer technology, as well as the information industries live and work in
appearance of several other trends, or near urban areas.such as continued threats of major

The typical
information worker canmnutes to work, asreductions in the availability of the sole passenger in a privatepetroleum in the U.S., make it automobile, a little more than nine

appropriate at this time to reexamine miles each way (in Los Angeles thisthe issue of telecannuting in the light number is just over ten miles eachof contemporary conditions. way). The level of camplexity of
information work ranges fran theSeveral major factors and trends hundrun routine to the most camplicatedin contemporary society are acting to imaginable mental effort. The price

continually increase the desireability paid for the fruits of information workof telecommuting for several types of is generally proportional to the
workers. In this paper I can only creativity required to perform the job.briefly summarize them, but the list of The capital investment in the averagereferences at the end of the paper will information worker is quite low
give the interested reader more of the compared with the capital investment in
details. The fundamental issue a manufacturing worker. The
concerns the relative advantages to the productivity of information jobs, as
employer and the employee of measured in manufacturing terms, has
telecommuting instead of the remained essentially constant over the
traditional way of getting to work. last decade, while manufacturing
Unless there are clear advantages to activity has steadily increased at
both employer and employee, the general about a three percent annual rate.
concept will not be successful. Salaries of information workers tend to
Secondly, if telecommuting becomes more increase roughly in step with
wide spread than it is today, there are inflation. The costs of transporation
some broad-scale societal impacts which by private automobile are rising at a
must also be considered. rate slightly faster than inflation.

Housing prices in metropolitan areas
In our original study, we took the have risen past the point where a

position that telecommuting would not private home is affordable by many
be a viable concept unless there were young couples. The costs of ter
specific, measurable incentives to the technology have been decreasing at
employers of telecomuters to make or about a twenty-five percent annual
allow it to happen. Then, and only rate. Individuals seeking jobs are
then, the concept would also have to be e e with the
attractive to employees if it were to "meaningfulness" of the prospective job
became wide spread. Given these basic than with any other factor. What does
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can several hundred do ars. f, oall this mean? the other hand, the employer
canpensates for this saving in the form

Why Telecommute? of reduced salary and/or benefits (or
their equivalent in reduced rate ofFron the employer's point of view, salary or benefit increases) thatit means the following things. It is saving can be a wash (even though theincreasingly difficult to find employee may not notice that it'squalified and willing employees for happening) The more importantentry-level information jobs, 1.e., advantage expressed by many prospectiveclerical and secretarial workers. At telecomuting enployees is in thethese levels and at higher, middle increased time it gives them for their

management levels of the organization, non-work lives. The sudden decrease
employees are looking for more in, or absence of, the canmute to workdiversity than routine in their jobs not only frees up an hour or so per dayCosts of information work continue to for the typical employee, € but alsoincrease, while productivity does not reduces the tension associated withQn the other hand e employees can be commiting, the inhalation of carboninduced to accept lower rates of monoxide and other noxious vapors and,increase andi fringe benefits in if the option is available of walkingexchange for better working comitions. or cycling to work, generallyQne means of providing "better" working positively affects the employee'scomditions is to decrease the anount of cardiovascular health.time an individual employee spends in
commuting to work. One way to reduce Why Not Telecannute?the canmute to work is to decentralize
the organization to some extent, What are the disadvantages then?setting up regional work centers For the employer there is a majorlocated near the prime residential impediment to teleccnmuting: theareas of the organization's employees requirenent that a new organizational(present or prospective) style must be embraced if telecommutingDecentralization is known to cause a is to be effective. For example, letvariety of managerial headaches. us suppose that a campany decides toComputer technologies are becoming much decentralize into four regional workmore attractive, particularly since, centers in a metropolitan area. Inwith the advent of effective canputer- order for the concept of teleconmutingtocanputer networking links, the to act so as to realize the greatesteffectiveness of operation of a benefits, an employee reports to workcomputer becomes relatively insensitive

Enter the at the office of the canpany which isto its physical location. nearest to where he/she lives,low-cost microcomputer; a personal regardless of the job performed by thecomputer. The personal computer has eanployeethe potential of being an extremelyrich information tool for the
information worker. With a relatively For example, the accountingmodest capital investment the department of Company A, which formerlyproductivity of an individual worker was located in a single, coherent groupcan be significantly increased of offices in the canpany headquartersparticularly for relatively routine pbuilding, is now scattered among fourinformation processing tasks. In 1974 locations, with some employees at eachwe made fairly convincing cost-benefit The manager of the accountinganalyses of the possiblities without
considering the use of personal department immediately wants to know

With the advent of the how it is possible to check on thecomputers. workers without some form of personal,modem-equipped personal computer, the face-to-face, supervision. The flipbasic economic factors became even more answer to that worry is simply that allattractive to the employer it takes is the development. of
appropriate software for the canputerThe advantages to the employee are commnications network and the managerless easily defined n strictly can instantly check on the progress ofeconomic terms. The primary economic

advantage to the individual employee
his employees' work, regardless ofwhere they are located. In practice,may simply be the reduction n out-of- unfortunately, such software does notpocket costs for canmiting to work; if generally exist. Thus, the canpanyhe/she only has to travel a distance of contemplating telecomuuting also musta mile or two to work instead of morethan nine miles, on the average, the contemplate a nontrivial software
development project in order to makeanua sav ngs of transportat on
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the system work effectively. fuels. At present levels of
with the heavy dependence on theOther worries also plague the private automcbile, the ratio betweenemployer. Qne is the increasing threat.

of unionization of his information energy consumption for camuting using
workers. an automobile and teleconmting inCurrent Federal regulations which the canmuter walks or bicyles toallow single sites of a corporation to work is about 100 to 1. The annualbe unionized even if the other sites
are not. Thus, splitting the conpany

energy saved by seven telecommuting
up into several locations instead of a employees would be the equivalent ofthe electrical energy required to rumsingle one increases the probability of an average American home for a year.unionization. The employer also Replacement of about 12 percent ofworries about employee productivity in
the new situation. Generally this fear urban canmiting by telecommuting in
can be set to rest. 1980 would eliminate the U.S.Tests made during requirement for imported gasoline.our original study generally This latter factor is probably the onedemonstrated an increase in most likely to sway some attitudesproductivity on the part of employees toward telecanmting in the future.
working in a decentralized operation. Whether or not telecommuting can beSimilar tests conducted elsewhere viewed as canpletely desireable in allaround the country have shown similar types of work situations, it may becomeresults. economic)a pragmatic necessity if U.S.

activity is to continue at its presentThe primary on the part of level under conditions where oilthe employee has to do with the social imports are severely restricted. Until
aspects of work. There are two facets
of this problen. First, for the

we develop a far higher degree of
energy self-sufficiency than we have ataspiring manager, the worry is that the moment, the telecommuting optionlocation in a remote installation will should be considered if only for thisdecrease his/her opportunities for reason alone.

advancement, which are felt to be
intimately related to the number of The envirorment benefits as well.face-to-face contacts the aspirant has Since the rush hour ar
with upper levels of management. The synonymous, commut ing automobiles tend
impersonal. personal computer is not to operate inefficiently. Start andfelt to be a suitable surrogate for the stop driving
"pressing of the flesh" involved in
high level management conferences and not only wastes gasoline but also
casual meetings in the corridor. For increases the production of airthis reason, telecanmuting is felt to pollutants, particularly carbon
be only a partial solution for monoxide and unburned hydrocarbons.
managment level personnel. In the Threrfore, any reduction in commuting
typical management telecommuting results in a more than proportionate
scenario, the manager still frequently reduction in air pollution.
appears at corporate headquarters even
though he/she may also spend at least New Forms of Work
an equal amount of time at one of the
decentralized sites. The advent of Low-cost canputer

technology and particularly that of the
The second social disadvantage to personal computer allows us to think of

the ultimate in telecommuting, working many more types of work opportunities,at home, is simply that the typical via telecommuting, than were available
worker enjoys the social contacts of in the past. Basically, our continued
the office environment. Making the growth toward becoming an information-
entire transition from working at a dominant society already has strong
metropolitan center to working at home Pressures toward the development of new
is generally felt to be too drastic a kinds of information work.
step because it severely restricts Furthermore, existing forms of work,
these sorts of social interchanges. existing types of jobs can be

acconplished in new ways thorugh the
use of telecommuting.

Fnergy and Envirormental Considerations
For example, telecommuting offers

Telecanmuting has direct a new set of options for part-time
implications on our uses of energy,. workers. Many information jobs can be
articularly irreplaceable fossil defined on a piece-work basis. Typica

transportation usage for commuting,
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esure tjme. Of course, th s aspectof these are text editing tasks, of the work situation is more likely to
consulting services, various forms of occur first at clerical and secretarialtransactions services, and the like.
With sophisticated telecoumnications (text processing) levels than in

management situations. This is because
technologies there is no basic reagon these more routine tasks are more
why the performer of these services has easily quantified.to be located at a particular place.
The concept.of the independent
information worker becomes considerably

Broad Scale Impacts
more viable than has been the case in In contrast to the work at homethe past where it was required that the situation, broad-scale adoption ofworker be in close physical proximity regionalcenter-oriented telecommutingto the massive amounts of data, could lead to a much more rational formcontained in file drawers, required for
the work. The data are no longer in of planned urban/rural development. Ak

file drawers, but in electronic or the first level of effect,
telecommuting would increase theoptical form. The worker need not importance of regionalnecessarily be physically colocated

with the data base or, on the other work/shopping/recreation centers in
hand, the data base need not be major metropolitam areas as the

Hence, the commuter load shifts to the regionalphysically massive. centers from the monolithic centralindividual worker or group of workers business districts of contemporarycan develop a specific information cities.service which can be sold to a variety Furthermore, the concept of
of buyers in the open market. telecommuting is worth investigating as

a means of both redeveloping small
towns in the United States and ofThis opens job opportunities not providing an alternative to high urbanonly for the physically handicapped but

also the worker who may only have a few housing costs for younger members of
the workforce.hours per day to devote to work. For Suburban'and rural

these situations, we have the more areas can became active total
communities rather than the bedroanadvanced form of telecommuting in which commmities or ghost towns that manythe worker is likely to be working from are now.the home rather than fron a regional

work center. In practice, as the
concepts of telecommuting develop, some Thus we can visualize an image ofthe future in which the majorcambination of all these options will metropolitan areas are transformed intooccur. Some canpanies will find it clusters of regional business centersimpossible to decentralize and will
continue their operations in much the surrounded by residential areas and
same way as they have in the past. transit systens. In this image theOthers, whose organizational structures automobile will no longer require one-are more flexible and more suited for
this new way of life, will decentralizevia telecommuting, particularly as its existence. The average information
personal computers became ubiquitous. more
The more entrepreneurial spirits in the efficient automobile will be largely
country will use personal computers and tripsrather than the e to work. Yet,telecanmnications networks as major
tools in developing their own, more of the powerbecause of personal
imiepenient ways of life. Given a Computers, the work diversity and jab
personal computer, a modem, a telephone mobility of the information worker will
line and one's own individual be at least as high as, pe ly
information expertise, the future
information worker may be freed fron Prognosismany of the physical restrictions that
may have been a hindrance in the past. This has been only a brief sketchof a possible future. Whether it willWork hours, in a piece-work
information econany, will be equally a real future, and for how manyflexible because emphasis will be people, rests on a number of entirely
placed on the work produced, not the nontechnological factors. For a
time spent in producing it. The change, many of these factors can be
skillful worker, aided by canputer- under the control of the individual or,to emphasize the key point, articulatebased information tools, may use this am? forceful groups of iniividuals.advantage over less skilled workers to

uce either more income or more Te problens of of

Open space and interlinked by line-haul

third of urban land area to maintain
worker's use of the
for shopping and recreational

higher than+ at present.

be

management
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toward meaningfulness instewi of grossinformation work in a dacentral ized consunption the chancea of this
society have to be overcame. Sensible occurring improve. Will telecommutingurban planning which considers all the
technological and social options has to in some form happen ever? It's going
occur and be enforced. 'The

on now for some paople and the number
of teleconmatters is increasing. Will

technologies have to be adapted to it be widesprevi? Not for a while, ifhuman uses, not the other way around. ever; that depends on the pecplewareIndividuals have to decide on their own just mentioned.priorities; if the trend continues
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"INFORMATION w/cheese PLEASE"
THs GING PERSONAL COMPUT#SR NATIONAL INFORMATION UTILITY N&TWORK

by Ron Jacobson
Broadcast Communication Arts Department, San Francisco State University
Mailing address: 45 Westwood Drive, San Francisco, California 94112

antroduction
As we are all aware, computers have for the service itself. A commer-
entered the consumer market in a big cial information provider may also
WAY e Interface Age reports that charge a fee for pages of informa-
home computer equipment sales are tion.
projected to be $1 billion in 1980 The system uses ordinary tel-
from a standing start in 1977. Our ephone lines to connect the Pres-
society is in transition, moving tel television set with a GEC 4082
from a service to an information- processor. The basic Viewdata re-
oriented economy. Within sight is ceiver is a television set with
mass usage of a public information 1) an auto-dialler, which remen-
utility network, where data flows bers numbers of computers it is
from host computers into the home likely to access and will dial them
computer terminal as freely and at the press of a keypad button;
easily as water flows from the 2) a modem, which converts audible
kitchen faucet. The possibilities tones transmitted over the tele-
of such a communications system phone network back into a code
are tremendous, the consequences recognized by the computer and ter-
staggering. What is at stake is a minal; 3) an identification numberrevolution of our sensibilities and hardwired into the set so that the
the way in which we live our lives. computer knows which terminal toThis subject cannot begin to be bill for page access; 4) a character
thoroughly explored in the limited generator for construction of shapeamount of svace available here, of each character that correspondsInstead, I plan to pursue an his- to codes transmitted to the termin-torical and critical. approach to al; and 5) a page store, which re-the subject by reviewing the char- tains all the characters as theyacteristics of some present sys- appear on store. There are a maxi-
tems operating in the world today mum 960 characters per frame (24and by trying to establish criteria lines x hO characters). Line 1 isfor the systems of tomorrow. First, reserved for system use, such aslet's take a peek at what's happen- frame number and pricing informa-
ing today: tion. Line 2h is reserved for
Prestel other system messages, Graphicsare built up as a mosaic of rec-

tangles, The connection of thePrestel/Viewdata is the sys- terminal to the telephone networktem designed and operated by the is by jack plug and socket.British Post Office. It is second
only to the public library in the In the Prestel computer net-
United Kingdom as a public service work, one GEC 4082 serves as the
of facts, information, and knowledge. update machine, and all the othersare dedicated to information re-More than 150 governmental, non- trieval. The GEC 4082 has 128Kb -profit, and commercial organizationsprovide information for the 180,000 iMb immediate storage capacity.
pages of content currently stored. The Frestel communication software
Pages of information may be requested is based substantially on CCITT
from the home through a small cal- standard X25,
culator-like terminal connected to There are shortcomings to thePrestel system which shall be listedthe telephone line. Data requesters later.are charged at the normal telephone The most popular and bla-
rate in addition to a basic charge tantly correct criticism is the
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tremendous lack of intelligence in
the home terminal. Less diplomatical-
ly, it's pretty stupid, in a relative
technological sense,

agaag

Around the orld
{he British Post Office rushed

to get Prestel into overation with
the hope of setting 2 global stan-
derdization and benefitting mone-
tarily from being "first." Ihe Ger-
men viewdata system, Bildschirmtext,is designed efter Prestel and even
uses British-purchased software. Hol-
iand and Hong Kong have also adapted
the British system.

The French ere developing a
competitive system. scheduled to
be trial-tested outside Paris this
year, Teletel is a vievdata system
compatible with the French broad-
cast teletext system called Antiove.
Teletel uses en electronic code to
Signify the beginning or end of a
line of data. This is quite different
from Prestel, which uses the time
equivalent to one line sweev of the
television screen to encode one line
of data. 'Teletel also promises to
be more user interactive than Prestel.

Bell Canada's viewdata system,
Vista, is scheduled for commercial
marketing in 1981. Meanwhile, there's
Telidon, developed by the Canadian
Department of Communications, and it
bears a feature worth noting. Teli-
don can disvlay curved lines rather
than the more jagged graphics of Pres-
tel. The whole viewer screen is like
a dot matrix. Instead of a sequence
of character codes constructing a
mosaic, the Telidon computer trans-
mits a set of geometric commands
(line, arc, polygon, etc.) to de-
scribe the graphic representation.
The result is a more realistic pic-
ture.

Japan had to develop its own
system because of the complication
of its written characters. Last year,
the Captain system provided over
100,000 pages of information from 100
companies to over 1,000 subscribers
in a Tokyo population sample. The
five areas of service content on the
system are news, public affairs,
education, amusement, and "human
living in general." It is planned
for the Captain and broadcast tele-
vision to be used compatibly in the
future. For example, broadcast tele-
vision would report a brief news
story suitable for quick announce-
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ment, and the Captain would pro-
vide the detailed substance,

The Captain picture frame can
contain a maximum 120 Japanese
characters (lateral 15 characters
x vertical 8 lines). Under in-
vestigation is the possibility of
480 small characters per frame
(lateral 30 characters x vertical
16 lines). At the moment, large
and small characters cannot co-
exist on one line. An extra feature
of the Captain system is its abili-
ty to display color photographs by
using a wide-band system instead
of the ordinary telephone lines,
which do not have enough capacity
to transmit color pictures at ac-
ceptable speed.

The United States

According to the 1979 Nielson
Report on Television:
98% of U.S. households own tele-
vision sets.
Households, on the average, viewed
6 hours and 13 minutes of tele-
vision a day during the 1977-78
season.
Television viewing hits it peak
level at 8-10 pem.

96% of the nation's television
households have access to four or
more stations. Only 38% can choose
among 10 or more stations.
Cable television is present in
18% of U.S. television homes.

I threw these statistics in
to show where we are today. Things
are changing and some of these
numbers are quite vulnerable to
radical alteration in the near
future. For instance, a recent
Nielson study revealed how pay
cable is threatening CBS, NBC,
and ABC network programs by cap~
turing large audiences. It is
estimated that one out of every
15 homes now subscribes to pay
cable service, and the predictions
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are for the number to triple to
15 million pay cable homes withinthe next five years. ABC's ownVideo Enterprises Division will
soon start developing propertiesfor the pay cable and videocassette
market. Cable networks are spring-ing up left and right; many are of-
fering specialized programming.Started last September, the Enter~tainment and Sports ProgrammingNetwork transmits 24 hours a dayvia satellite to 625 cable systems.
And, starting this June, Ted Turnerinitiates his 24 hour a day Cable
News Network. I find a lot ofthese developments pretty exciting,but there's one major problem.All this stuff is still in a worldof one-way communication,

Two-way communication is the
top criterion for a public infor-mation utility network. The Qube
system, a $10 million pay. cablesubsidiary of Warner Communications,Ince, began operation in Columbus,Ohio in 1977. It is an interactive
system with 30 channels of programs,

cial key, which is presumably inthe possession of the head of the
household). Like many systems,the Qube viewer is charged for pro-grams selected and billed monthly,"The Barber of Seville," for in-
stance, shows for $2.50. The im-portant difference with Qube isthat the viewer can interact witha broadcaster via a computer inter-face. An example is a live pro-
gram somewhat resembling "The GongShow," where viewers score and gongthe participants. On another pro-gram, a talk show host will inter-rupt an interview with a guest inorder to conduct a live instant
Survey with the viewing audienceto get their feelings on an issue.On the practical Side, personalaccounting and shopping can bedone with the Qube system.

Two-way communication findsa powerful ally in the personalcomputer, You go out and buy aRadio Shack TRS 80, or an Apple,or a Commodore Pet, or an Atari,etc. You buy some software (PortiaIsaacson predicts that next yearthe first software store will open -selling no hardware, just programs -like a record store. See reference#13). But there is more you can do,You can become part of an informa-tion utility network, For dirt cheap!

Computer Faire; (415) 851-7075 142

The Source
The Source is a low-cost

computer timesharing informationutility developed by TelecomputingCorporation of America, a subsidi-
ary of Digital Broadcasting Cor-
poration. The telcomputing net-
work is available from 6:00 p.m.to 7:00 a.m. and all day on week-ends and holidays for $2.75 perhour. The cost of usage at othertimes jumps dramatically to $15.00per hour. There are no central
processing unit charges. Disc
storage is available at a low rate:$.033/block of 2,048 characters/
day. There is a $100.00 networkconnection and registration charge.A 30 CPS Acoustic Coupler withSerial (RS-232C) Interface cost
$245. All customer charges aretransferred directly to a majorcredit card for monthly billingand payment,I placed a telephone call toJim Clark at Telecomputing Cor-poration of America's headquartersin McLean, Virginia to find outabout the network configuration.Jim told me that the host computersare Prime 750s. "The Prime 750system ~ priced between $180,000and $300,000 - will support up to
63 simultaneous users, with a 32-million byte virtual address Spaceper user, 8 million bytes of main
memory, and maximum disk capacityof 2.4 billion bytes.(16)" When Ispoke to Jim last year, he told methe company was using 10 Primes onthe network and was adding one amonth,

With The Source, users canwrite their own programs or choosefrom about 2,000 existing data basesand application packages, Program-ming capability is present in suchlanguages as extended BASIC, FORTRANIV, PASCAL, and Assembly. Databases include United Press Inter-national"s worldwide news service,Dow Jones stock exchange informationDartmouth College educationalcourses, the New York Times Con-Sumer Data Bank, airline, hotel,and car reservations; games, andentertainment and hobby information,Users can develop new programs, of-fer them for inclusion in The Sourcelibrary, and"~get paid royaltiesfor every minute they are used byanyone else,
Electron] Mail& Maprgms c=

channel
soft pornographyccessed only with a spe~

tems, an ies 2 July 1979 issue,
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reports that "one of the most in- of verformance of ThequalitySource, but' that is not at questiontriguing capabilities of The Surce
here. Again, I am using the systemis the ability to send electronic

mail... The Mail Call utility al- to show where we are today: at the
lows a user to check his or her ground level or in the embryonic
mailbox to see if a message is Stages, if you vrefer, of thinking
waiting, immediately after signing about, constructing, and implement-
One ing information utility networksMessages are addressed and

Therelayed via account numbers. for the general public and their
receiver of the message has the personal computers,
ovtion of deleting it from their Subscribers dial a local num-
files, replying to the sender, ber to access The Source. Tele-
filing it in storage, or forwarding computing Corporation of America

nlus uses two switching networks, Tym-the message a reply back to
the original sender. Sending mail net and Telenet, for packet switch-
to another user is just as simple." ing services to helv connect the

One more service on the sys- some 250 cities The Source serves.
tem is worth noting. A Source For those unfamiliar with the term,
subscriber can "chat'! with another a brief exnlanation of "vacket

Let'ssubscriber. People can set ap- switching" may be in order.
pointments for chatting using say you send in your request for
the electronic mail service. A the astrology program on The source.
subscriber tynes the word "chat" After orocessing at the central
and his or her correspondent's processing unit, the program and

if your address will be sent out inaaccount number on the screen.
the corresvondent is not on the vacket. Packets can contain up to
system, The Source will so in- 102h bits or 128 characters each.
dicate. If the correspondent is Your packet is given an identifica-

tion and a sequence number, Iton, any typed message will appear then passes through the network,on the screen. If this person withwould like a two-way conversation, routing being selected by
he or she simply types "chat" on computers in the switching center.
his or her terminal. If one does As the packet enters your loon,
not want to be interrupted by other computers will not pick it
"chatter" or is not in the mood up because it's not addressed to

them. It is addressed to you, andfor a crank call, one simply types
the command "refuse chat" when your computer will grab it for you.
signing on. Unlike Ma Bell's Your horoscope tells you that your
phone service, The Source is not personal finances aren't looking

too healthy, but you already knewcapable of handling simultaneous that and feel ill at being remind-messages from both parties. SO,
CGewith The Source, one has to punc- Oh, well.

tuate sentences and type an extra Telenet and Tymnet present
return when one party wants the these features:
other to respond. I've heard Store ~and-forward service
people call Ma Bell a cheap mother

and code conversion
» but a California/New York Speed

Source chatting session of one Transmission error detection
hour length would cost the basic

Ma Bell would charge Virtual routing
a hefty $16.50 for the same tabling customer to access common
8:00 pem. weeknight call. data files from remote terminals

T want to take a moment
here to stress the fact that Accessibility to the computer net-
I'm not advocating you go out work by dialing a local number

I haveand join The Source. from a customer remote locations 6)been told there is a competitive A system like Telenet repre-system called Micronet which
offers Similar services. of sents single-source network man-

course, there are many time- agement an by so doing, allevi-
ates a major problem of networksharing systems, like ARPANET and
designe There are other advantagesEDUNET, but they are not avail- for using a packet switched net-able as resources of information
worke There is an overall lowerfor your personal. computer. of internal de-have no information as to the error rate because
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tection 11G correction. Yhere ized, user-controlled, sveciel
oudience, tually adantive,greater flexibility and cde tive

routing to meet the treffic condi- feedback communication system,"
Finally, (2)tions of the system.

jacket switching networks ere ve could psy for information
economicel for other timeshering just like we pay for heating our

csystems that operate on a notional homeS.e (Le Movember, Presicent
scale to use because transmi Wo ion Cartor sent out special checks to
distance is not a factor in cost peovle on social ecurity and e

Besides host to networlO fore to hcely cover heating cxpenses
interface cost,equipment, local for the winter. bomeday, the Prez
telephone,and network port charges, may be sencing out checks to cover
there is treffic charge based on informetion costs).the number of characters transmitted Then we enter the imnortent
per hour or the number of nackets. area of orjvucy. Preste:

and The Source, there is the on-
Network criteria tion of password protection at

the home terminal to guard against
Now that we have shallowly unauthorized access to the re-

sources. Telenet provides an end-explored some systems, we can
begin to ask ourselves what we like to-end encryotion service to

guard against unauthorized dato inand dislike in what is present to-
day and what features we would like transit. But the major problem

with nackct switching and the K-25to see in the emerging information
utility network(s). Are we looking protocol is thet the address and
for one national network or a number the me oan of both the ender ond

the terminator are known,of regional and local networks? I Frivecy
think there will be a call for in- is a lerge concern of ours today,
tersecting networks ( like the air- and many peonle fear we could lose
lines that have intersecting reser- much of what we have left with a

Should there bevation networks). personal computer network monitor-
specialized personal computer net- ed by the state. Shades of 1984.
works? A medical information net- The Privacy Protection Study Com-
work is a definite possibility. mission recently suggested that

An Congress create an independentimportant criterion in de-
signing any network is user popu- Federal Privacy Board within our
lation. government to protect »ersonalA potential problem for
The Source is not being able to privacy and promote "fair infor-
keep uo with its growing number of mational practices,"
subscribers. There must be capa- Now are we going to set un
city reserved for increases in a National Information Utility?traffic. To meet this requirement, Por network technology we look
there must be ample financial re- to the educational, military and
soyrces available, The capital of commercial systems operating to-
Telecomputing Corporation of Ameri- Gaye Ve also look to the ranid
ca provides the economic base for evolution of the general purpose
The Source network. But what about digital comouter and hopefully
a pyblic information utility net- gon't wind up with coe Prestel-like
work? system. Por communication volicy-I like the idea of Gene Young- making and setting up the Utility,blood's National Information Utility: we must turn to nower-based ex~

isting institutions such as these:
The National Information Utility"could integrate, synthesize, and I. Government

transcend all the characteristics A Federal Communications Comm.of both the switched telephone net- Be Congressional committees
work and the mass distribution Ce Office of Telecommunication
media. It could incorporate the Policy in the txecutive Office of

the President.program distribution, news publish-
ing, library, telephone and postal Office of Telecommunica-services of the nation together with tions in the Department of Commerce
teaching, automatic process control Se Office of Technology As-
operations, and professional and sessment.social services such as medical and Fe Related agencies (FTC, Dept,legal aid, all in a single decentral- of Justice, etc. )
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II. Industrial network of satellites, digital
A. The National Association of broadcasting , and coaxial cable

Regulatory Utility Commissions. or fiber optics,
Be Telecommunications Association computer can become a universal

The personal
of America,

C. Cable Television Information
home terminal. (7)

Center,
I'd like to conclude with

a little communication theory
D. National Association of Broad- and philosophy. It has been pro-

casters. posed that knowledge and love are
3. American Society for Infor- the two reasons for human commu-

mation Science, nication. Knowledge is respon~
F. American Federation of Info sible for the content of communi~

mation Processing Societies, cation while love determines the

IIl. Academic
particular situation for the
transfer of meaning. The bot-

IV.
tom line is that the human being

Citizen Organizations is the ultimate term of communi-
cation. Men and women, because
of their unique physical existenced

One thing we want to have our
say about is freedom of informa-

and spiritual beings, use communi-
I be-

tion. We must not have an infor~
cation as a relationship.

mation elite that decides what the
lieve the emerging information
utility network must recognize

general public will or will not us aS people, or communication
have access to. Sure, there is breakdowns will occur, I am say~
a need for national security, but ing that,in this Age of Informatio
I'm not specifically referring to the human being must be viewed as
that, Information means power,
and we don't want that just in the

more than just a brain,
a function,

a machine,

hands of a few. We, too, share the respon-
You might be wondering why I sibility of not letting our per-

titled this article "Information sonal computers alienate us from
w/Cheese." Well, I was thinking one another, We are in a revolu-
about McDonalds ( "We do it all tion. Power to the PHOPLE!
for you"), and Burger King ("Haveit your way"), I guess I saw a
correlation between fast food for
the masses and fast information
for the masses. One thing about
McDonalds is that the food isn't
very expensive. If you can't af-
ford a Quarter Pounder with cheese,
you might just order a regular I jumped into the deep rivers
Quarter Pounder, Those who can of chaos and confusion,
afford it might order their in- searching, turning over all
formation with cheese the whole stones, I knew the truth
works, You can specify the typeLike

was swimming somewhere between
of information you want. my fingers and I was changing.
at Burger King, "special orders
don't upset us." What we are talk-
ing about here is fair access -
a democracy of information.

Other criteria in designing
a personal computer network is
reliability and availability.
Reliability, of course, refers to
performance without failure for
a definite period of time or a-
mount of usage. The availability
of 2h hour emergency medical in-
formation on the system would
seem mandatorye

One of the real possibilities
that we haven't mentioned here
is the development of a hybrid
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"The past is a dream, and the
future is a mist. Great moments
pass away. What amuses man is to
be puzzled - not to know for a while
the outcome. Men like to be unsatis-
fied." Mohammad Ali

Two-way CATV systems have been
in existence in this country for at
least fifteen years and yet, until
recently, there have not been any
strong two-way interactive service
offerings. There have been satel-
lites. First, government satellites
and then commercial satellites.
Western Union, RCA and AT&T operatesatellite systems, but there are no
two-way interactive programs. There
are many new communication media, but
they are generally inaccessible for
general home or office use. Tele-
pnones, telex Machines, acoustic coup-
lers, and data access arrangements
are most commonly used. What is miss-
ing is a universal home/office terminal
device - a low cost terminal device
that would be as prevalent as the tele-
phone and would have the following
capabilities:

. Accept alphabetic input and
display
Accept numeric input and
display
Color graphic input and
display
Motion video input and dis-
play
Audio input and output
Soft copy storage (i.e.,era-
sable storage such as tape)
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Hard copy output
Access to computing power
Two-way communication ca=-
pability (providing audio/
video and data communica-
tions)
Ability to translate be-
tween audio, video and
data

These currently available devices
can be arranged to provide a uni-
versal home/office terminal ex-
cept for one capability - hard
copy. Hard copy output is im-
portant but it is not yet econo-
mically feasible. Existing
printers are either expensive
(approx. $3,000) or lack accept-
able print quality. Matsushita
has announced a facsimile system
which they propose to use in
conjuction with standard broad-
cast television signal. This de-
vice might provide a low-cost,
hard copy output. Also, KDD an-
nounced recently that they have a
new high speed facsimile device.
there are also rumors of upcoming
low cost electric typewriters and
daisy wheel printers that can be
machine driven.
An estimated cost for this equip-
ment is depicted in Illustration 2.
Prices are retail based on an
average of the three most popular
systems. Depending upon the equip-
ment arrangement, the cost may vary
by 10% one way or the other. If
it is. packaged by one manufacturer,
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the price will go down and we can
expect real cost declines. If the
equipment doesn't come in one
package, but several different
pieces, this raises the price. But
the bottom line is that for about
$1,800 today, a universal terminal
capability is available for homes
and offices.

These devices, at first, will
be programmed with recordlike
functions, something that can be
physically transported on an audiocassette tape, a betamax tape, andvideo discs. These are currently on
the market and in use today (Illus-tration 3).

The potential power of this
device, however, is not as a record
player but rather as an interactive
communication terminal. With the
capability of satellite networking,and some form of a broadband two-
way local distribution system, the
possibility to do some fairly ama-
zing things exists. Illustration 4
depicts the way satellite systemsoperate today. There is an uplinkto the satellite and a return link
using terrestrial telephone lines,utilizing standard video terminals
and toucntone telephones and a
typical studio complement to act
as terminals for this system. For
example, the Veteran's Administra-tion currently operates a programin 33 veterans' hospitals in 17western states using the satellitefor in-service education of medi-cal personnel. Students have atelevision set and a modified tele-
pnone receiver. Their responsesare carried back through landline
telepnones to the originating cen-ter wnere their questions are an-swered by the speaker. However,a system which is fully two-way,as shown in Illustration 5, is theideal. The telephone lines havebeen eliminated, the universalterminal has been added, and thesatellite is now a two-way broad-band link. Envisioned is a two-
way link from the satellite earthstation to the terminal via a cable
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television system. Cable is, of
course, not the only broadband
communications system that might
be used. Use of fiber optics is
possible, but cable is here today.Another potential local distri-bution technique is radio. Cur-
rently there are groups workingwith Fm SCA, Fm prime channel,
TV Vertical blanking portion, and
microwave techniques. Telephonelines are also available for lo-cal distribution but cost and
bandwidth limitations are severe.

Potential Uses: With a systemlike this we have the potentialcapability to completely revolu-tionize the way we go about manu-
facturing and distributing sym-bolic information in our society.For example, a presentation byan instructor at one facility,could be delivered to small groupsin classrooms or special purposecommunications rooms in other lo-cales. What is far more interest-
ing is what happens when largenumbers of people are involved in
a network. Instead of 20-30
people arounda conference table
or participating in a teleconfer-
ence, multitudes can participate.They can remain where they are
and information can be distributed
by this combination of satellite
long haul and two-way interactivecable local distribution systen,in such a way that there is inter-action similar to that which occursin smaller groups.

One example of how this mightbe accomplished is shown in Illus-tration 6. The lecturer has pre-pared three to five minute lecture
segments which are followed bymultiple choice/true-false questions.Students would answer these ques-tions with the digital portion oftheir universal terminals. Theiranswers would be analyzed by a
computer which would flash a signalof general comprehension or non-
comprehension to the lecturer.The lecturer would then either re-view the material just presented,
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or go on to new material, depending also calculated for Congress as
upon the level of comprehension. a whole, thus a comparison of
Eventually, it would be possible to your representative with Congress
have videotaped segments selected by can be made. If it's not an
a computer. The instructor would election year, these indexes are

there isknow wnat areas students were apt to not reported. However,
have trouble with, and pretaped re- no reason that this couldn't be
view segments for those areas could available as a service which
be generated. The computer could would be paid for as it is used.
switch between these pretaped seg-
ments based on the unique needs Cashless society trans-
(comprehension level) of the parti- actions - electronic funds trans-
cular audience tuned in. fer services.

Newspaper type services.
Teaching of manual or aesthetic It would be possible to subscribe

skills (eye, hand, mind cordination) to a news service and call up a

is also possible within this system. picture on your screen of a news-
In the instance of music instruction Paper page.
(Illustration7) the student, sitting Electronic marketplaces for
in front of the universal terminal shopping - retail sales. A sys~
device, could be able to see the tem whereby you would see pro-
music in score form, hear the tea- ducts displayed on your terminal
cher's explanation and hear and and you could order them,
watcn his performance. On the Conventional entertainment
other hand, the teacher could be programming.
able to hear the student's per- Message recording services -

formance. The teacher could select telephone answering services.
Secretarial services.an indivisual or groups of indivi-

duals at remote locations to listen Word processing services.
to. Electronic mail services.

Simple computational prob-
Other Potential Public/Private lems - home budgeting, ordering,

Usage Examples: Consumer organiza- stocking.
tion is possible. A system could be Heat, light and appliance
developed whereby you dial a service monotoring and control.
bureau that enters test results into Security services.
a data bank on specific consumer Daily calendar.

Acess to libraries - those
products. A charge would be appli-
cable to access this data. An or- libraries which exist today, or

ganization that tracks consumer com- they could be specially deve-
plaints about bad treatment/service loped libraries (i.e., consumer

might also be established. information).
Access to legal/medical ad-

vice. It would be possible toPolitical organization is
possible. The potential exists for provide direct medical services
redistribution of power through over such a system, as has been

and done in Alaska and Canada.
change in access to information
through individual access to infor-
mation services. What is the voting A generation or two from

record of your Congressman? Do you now, people are going to look
know? Do you know how you can find back at us and say, "you know,
out? If it's election time, commu- those guys were sitting down

nity groups that keep records/tallies playing with all that stuff and

of these statistics can be called up, having a grand old time, and they
and an index prepared based on an didn't know what they were doing
averaging process. This average is at all, but somehow they got us
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here." That's where I think we are (GPO #003-000-0058-2) which showedthat in 1967 50% of the gross na~now - children playing in an ''electro-nic sandbox'. We really don't know tional product occurred in the in-what we are going to do with all the formation economy. In other words,'sand', but the game is real impor- 50% of all economic activity con-tant. It is of consequence for us, sists of the collection, manipula-and our children, because this is how tion, and distribution of informa-we learn and ascertain the capabili- tion. So, the capabilities ofties of these devices. this universal home/office termi-nal and associated interactiveI believe the introduction of communication system can have anthis equipment and the link with impact on general business as wellcommunications can dramatically change as political and cultural activitysociety. What will these changes be,will we be able to control these With the universal home/officechanges, and what will the consequen- terminal device it will not beces be? One of the possible changes necessary to organize our livesis the nature of access to information. around large, central offices inTen or fifteen years ago, access was city cores, and commuting in highimpossible because those having in- density traffic and smog. Theformation had top security clearances power of such a system can freeand weren't allowed to talk to others. us from moving ourselves and phy-Because it was all tightly controlled Sical objects when what we reallyand done on big, expensive machines are doing is moving information.funded by the federal government, But where will we be? One possi~inquiries were pronibited unless you ble form that could evolve is in~were a corporate executive or a mili-If dividual people sitting withtary officer of a certain yank. singular personal computers inquestions were asked, there was no one private cubicles called apartmentswho was capable of answering then. where 90% of their business, socialand cultural interaction wouldNow we do have the capability to occurr. Such an outcome wouldtalk amongst ourselves. Equipment promote isolation and increasingaffordable by individuals is available alienation. A more humanizingand knowledge is in the hands of a
growing number of people who feel im- outcome could be achieved through
pelled to share it. This access to organizing around the concept of

community communications centers.information can have significant con- Illustration 8 is one possiblesequences. Are we going to construct configuration for such a center.a system that further increases theamount cf alienation that we have in There is a children's play area in
our society, or will we construct a

the lower right-hand side. Thisplay area is modeled after thesystem that is going to promote socia- Marin Computer Center. It wouldlization? How is that system going to provide traditional indoor andeffect the way that we look at our-selves, at our interactions with each outdoor play areas and equipmentplus universal terminals. confi-other, at our world and the society gured for games, sport competi-we live in? Is it possible to make tion and, in conjunction with thethese relationships healthier, more community classroom, education.fulfilling? I maintain that it is,but that prudence is necessary. Above that, a high speed fax system and a high speed printer witha table in between for collatingThe Commerce Department, Office on. A teleconferencing room pro-of Telecommunications, did a study vides space for live meetings for
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small groups of people or larger meet- in these areas are going to shape
ings via teleconferencing using video the nature of our world and if we
and audio facilities, A minicomputer believe in the tenants of demo-
coaicols this array of universal home/ cracy, we must have informed pub-office terminals. There are two types lic participation. By a process
of access: public booths which are of natural selection, if you are
available by the minute, hour, day; or reading this, you probably con-

stitute a member of the "informed"private offices leased on a monthlybasis. An electronic library is also public. Let me outline some of
included. One of these community the public policy areas you might
centers per residential square block choose to participate in.
with terminal devices, organized educa-
tion, economic activities, political Standardsactivities might serve 250 people en-
couraging socialization by allowing to The communications industry

has evolved a set of communica-work together. All segments of a com-
INMunity could mingle freely while pur- tions and protocol standards.
suing their daily activities. These are generally adequate and

should be supported. Those most
I don't maintain that with comnu- useful at this time appear to

nity communications centers we won't include RS232C, Bell 103, and
have personal computers operating as CCITT X.25. Digital broadcast-universal terminals in our homes, or ing is creating a need for addi-
that we won't have some traditional tional cormunications standards.
offices. I think we will, but an argu- In this area, wa suggest that the
ment can be made for high speed prin- ANPA (American Newspaper Publi-ters, high speed fax, teleconferencing, shers Association) Nigh Speed
and other activities that can take ad- News Standard and the BBC's CEEFAX
vantage of economies of scale, combined standards might provide good models.
with improved quality of life, to jus-tify community work spaces. Wnen this On the terminal side, however,
happens, I think we have made an impor- there is much more work to be done.
tant contribution to changing what I Although Basic is almost univer-
see as a trend toward growing aliena- sally available on micros, each
tion and hostility. vendor has their own non-compatible

form. The graphics and audio
Policy generation languages tend to be the

most idiosyncratic. Although
Given the economics, the benefits there appears to be a trend toward

and our goals, what is tne optimal standardizing around broadcast
color television receivers as theconfiguration of the next generation

of mass communications? What structure output device, there are notable
of public and private institutions exceptions. In order for personal
might lead to this optimal outcome? computers to interface with analog
Will communications continue to be re- video systems a standard means of
gulated? Will computing continue to be addressing frames of video infor-
unregulated? These are questions which mation is needed. We suggest that
need to be addressed. the SMPTE (Society of Motion

Picture and Television Engineers)
Time Code might provide a goodCurrently, public policy in the

communications and computer fields is foundation.
expressed through governmental and
bureacratic foundations with little or
no public input. If policy decisions
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Privacy
In order to take full advantage an opportunity as a result of theseof a universal terminal system an actions to remove the bar to oneefficient addressing scheme is nece- firm offering hybrid data processGiven thessary for unattended operation. ing and communications.Packet switching protocols such as technology existing in the world,X.25 provide this capability. How- this effort should be supported.ever, such approaches have one majordrawback. In packet switched sys- Conclusion

tems, information is broken up intounits and assembled into packets by We are entering a period of
Assembledadding message headers, dynamic change based on technolo-

packets are routed through nodes and gical advances in micro electronicscarried over high speed trunks al- and communications technologies.lowing a vast number of users to share The magnituce of these advances hassingle trunks. The problem lies in to a large degree unvested the in-the fact that all messages contain terosts that have maintained thethe address of both the calling and status quo, thus creating a plasticthe called party. Even if data en- environment, an "Electronic Sandbox".cryption is used to scramble the in- This period will be relativelyformation in the Packet it is possi- short lived. Soon new interestsble to map the communications acti- will become vested and the patternsbuilt in "sand" will become lockedvity of all users. The possibilityof monitoring who is talking to whom, in "concrete". Now is the timeeven if we don't know what is said, for creative play; for experimen-creates the potential for in- tation with new alternatives; andvasion of privacy and a threat to for choosing those alternativespersonal freedom. Much attention has which will foster a more humaniz-been focused on the problem created ing, more socializing and moreby monolithic personal information democratic society.data bases. Similar efforts are
needéd in the area of communications
protocols. One solution might be todevise packet switching protocolswhich contain only the address of thereceiving terminal in the messageheader and allowing the sender to puthis address in the data field (en-crypted or non-encrypted) or leaveit out altogether.
Regulatory Barriers

There's one last thing thatshould %Se noted. The reason that
many of these services haven't beenoffered earlier, is because of the
regulatory and legislative bars to
hybrid data processing and communi-cations syStems offerings. Righ nowtha communications act. is being rewritten. There is proposed legisla-tion on computer fraud and there is
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CURRENTLY AVATLABLE DEVICES THAT CAN BE
ARRANGED TO PROVIDE THE CAPABILITIES
OF A UNIVERSAL TERMINAL:
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ILLUSTRATION 1
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COST OF OUTLINED SYSTEM:

RETAIL, SINGLE PURCHASE MarcH 1978

PERSONAL COMPUTER. 1,000.
$ 300,FLOPPY DISC,
$ 125,A/D CONVERTER.
$ 175.TV CAMERA,

RS232C COMMUNICATIONS, ...9 100,
INTERFACE

MODEM, 100.

COLOR TV, OF HOMES IN
HAVE B&W SETS.
HAVE COLOR,

Total Cost RETAIL SINGLE

ONE MANUFACTURER,

COST DECLINEsserseersrered0e / YEAR

COST IN FIVE YEARS $ 9

COST TO EDUCATIONAL
INSTITUTIONS IF
PURCHASED IN LARGE

$ 9

ILLUSTRATION 2

$

$

987

PURCHASE. 1,810.00$

COST IF PACKAGED BY
$ 9

QUANTITIES.
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PUBLICATION 1N SOFT COPY FORMATS OF:

"COMPUTER AIDED INSTRUCTION (CAI)
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COLOR
TV BETAMAX
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PERSONAL FLOPPY
COMPUTER DISC

ILLUSTRATION 3
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BASIC SYSTEM
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ILLUSTRATION 4
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FULLY DEVELOPED SYSTEM
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ENERGY MANAGEMENT FOR THE HOME

THE MICROMAHAGER

Jack Park
President
Helion, Inc.

Box 445
Brownsville, Calif. 95919

(916)675-2478

Introduction
At the 4th West Coast Computer Faire, I discussed many of the attributes of ahome energy management computer and their relationship to energy conservation.At that time, my company, Helion, was in the process of deliveringbattery-powered field data acquisition systems for wind energy studies in theMojave Desert being conducted by Atmospheric Research and Technology, Inc., ofSacramento, for the California Energy Commission. A photo of our Model 188B-Logger is included here. A logical outgrowth of the p-Logger project isHelion's MicroManager (Trademark), a dedicated CMOS process control computer,developed specifically for energy conservation in the home. This paperdescribes the prototype version, two of which are installed at this writing.
MicroManagerThe MicroManager is a complete computer system dedicated to performing tasksrelated to home energy management and security.functions: The prototype version has two
e It performs home energy management according to a "home profile"provided by the dweller concerning week day schedules as well as week-endrequirements.
e It performs a modest amount of home security control.

Home Energy Management
The MicroManager serves as a home energy manager by automatically controllingenergy consumption according to a user-input description of the dweller's dailyrequirements. That is, at initialization the MicroManager requests informationsuch as desired temperatures throughout the day (along with acceptablevariations) and time(s) of day for peak energy usage in the dweller's normalschedule. This provides a "home profile" which tailors the MicroManager to theuser's individual requirements. Once initialized, the MicroManagerautomatically manages energy consumption in the home.

The impact of the MicroManager on daily life in the home depends on the way thatthe user configures the system. At one extreme, the only perceptible differenceto the dweller is the reduction in energy consumption (as reflected in utilitybills.) At the other extreme, the user may choose to adopt a new,energy-conscious lifestyle and may use the MicroManager to enforce miserlyconsumption. Of course, manual override of the system is allowed at any time.Also, whenever necessary, the user may reset the "home profile" to reflect
changes in the daily schedule.

Energy management is effected via up to 15 control channels. These channelscommunicate with control points throughout the house, and are used to turn
appliances such as heaters and refrigerators on and off. The MicroManager is
programmed to control each appliance such that the appliance is functioningoptimally when the need for it is great (according to the individual "home
profile") and is functioning at energy-efficient levels otherwise.
At each control point, there is a small receiving device which plugs into or
replaces existing electric outlets. Some receiving devices allow the current to

ON or is available for lamps whichbe turned either OFF.
ney

A special receiver
ON
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receives and responds to housewire FM encoded signals sent specifically to it
The use of these receiving devices means that thefrom the MicroManager. with no special rewiring being required.MicroManager may be placed in any home,

The prototype MicroManagers use the BSR X-16 system, which is available at Radio
Shack, Sears, or by mail order. Eventually, an industry standard communication
protocal may be developed that w ill ease product adaptability to various home

energy systems.
Version @ (prototype) software pre-dedicates each of the 15 control channels to
specific tasks. As an example, one channel is dedicated to controlling an
active solar heat system. Four channels are dedicated to "heating mode" control
and two are dedicated to "cooling mode." Four channels may be used for "alarm

The remaining channels presently areclock" (time only) control functions.
dedicated 'to home security.
Any given channel may communicate with one or more control devices. Thus, for
example, if one of the time-only channels is used to sound a wake-up alarm, it
may also start the coffee pot and other appliances.

Energy Conservation

As an example of how the MicroManager prototype is used for energy conservation,
The heaterthe hot water heater is turned off at night by its control channel.

is not burdened with maintenance of a high water temperature when such is not
needed. First thing in the morning, however, water heater control is returned
to its built-in thermostat.

The author's house is heated by solar and wood, so the usual night set-back
thermostat channels are not used, though they are available. Planned, but not
in use at this writing, are insulated window curtains which are opened and
closed by subroutines that use time and temperature to make command decisions.

Energy Management

The prototype is presently used to reduce peak electric demand by holding
nonessential applicances off dur i user-defined "peak" home hours. These hours
usually occur at breakfast and dinner during weekdays, and at each meal during
weekends. During these hours, refriegerators and freezers (TV sets, electric
hot water heaters, ect.) may be held off. The net effect is to reduce the peakelectric power demand from the home. The various time-only channels are
available for automatic control of alarms, electric blankets, coffee pots,
sprinkler systems, and a host of other devices.

Solar Heater Control

The diagram illustrates the mechanics of the hot water solar heater controlled
by the MicroManager. It is an active system with, at present, a simpletwo-state (on-off) control. Continuously variable control can be added by
changing the program and the control point. As a developmental tool, the userinitializes the temperature differential used by the algorithm.

Home Security Control
In the prototype version, the user may request that (during specified hours)lights throughout the home be turned on and off in a random pattern that
suggests the occupant is at home, thereby discouraging a would-be intruder from
attempting to enter. Also, the user can request that porch lights be turned on
each evening at a specified time.

Although the amount of home security control is minimal in the initial version,the protoytpe MicroManager is designed such that additional home securitycontrol mechanisms can be integrated and tested at any time.
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Acquisition System .
MicroManager Is a direct
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technology.

Heat
Solar Heat Storage
Pane! Tank

Tl

Pump
Mi croManager

Pump On: 4T
Pump Off :T2-TI< 4T

Dtagram of the Solar Heat Control portion of Helion's
Prototype MicroManager.
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Introduction:
The amateur astronomer's main activity

at the telescope is to seek out and identify
numerous celestial objects within the linit-
ations of his optical (or radio) equipment &
of existing "seeing" conditions. Objects are
found by their celestial coordinates (right-
ascension, equivalent to longitude,declina-
tion equivalent to latitule). These data are
listed in many standard reference works, and
of course designate an enormous nunber of
stars, double stars, clusters, cluster gal-
axies, etcetera.

Dark adaptation of vision is a sine-qua-
non for most effective use of the telescope &
and the necessity to illuminate and leaf
through pages of hard copy is a tedious and
time consuming chore. The microcomputer CRT
set up on or adjacent to an observation deck,
is an ideal solution for selected storage,
vapid retrieval, and minimal degrading effect
on the dark adapted eye.

In addition to location data, other use-
ful programs include; 1. Retrieval of events-
dates, and times (Jupiter satellite eclipses,
planetary oppositions). 2. Translation of
known celestial navigational
ones (altitude and azimuth). 3. Software cre- .

ation of a sidereal clock, ami 4. Educational
programs to illustrate principles of astronomy
and physics.

The author uses a TRS-80 model 1, level
IT computer with 32-K of RAM and single disc
drive. Programs are in Rasic and quite sinple,
though much of the sophisticated capabilitiy
of the computer is utilized ( trigononetrie
functions real-time clock, and graphic dis-
play). All of the Programs were originally
stored on cassette tape, the only disadvantage
being slow loading.
Finding Coordinates of Celestial Obijects:
1. Messier Catalog: lists data for the 109
"Nebulous objects" cataloged by the fazous 18-
th Century Comet Hunter. These are of great-
est interest to the amateur because of suit-
ability for anal? telescopes. Sterage as a
subscripted array allows display by catalog
nuaber, type of objact(e.g."Globular Clusters)
or as a list of M-objects visible during a
season (e.g.winter) via a right-asensionlimite gort.
2. Constellation Catalog: displays data for
the most interesting and suitable objects in
a selected constellation, similiar to the
monthly constellation presented in Astronoay

Computer Faire; (415) 851-7075 164

MICROCOMPUTER-ASSISTED AMATEUR ASTRONOMY

Sidney Levin,M.D. , Astronomical Society of the Pacific
700 25th Ave., San Francisco, California 94121

3. Favorite List: A disc hased file of 103
famous and favorite objects, each displayed
as a record showing coordinates, basic astro-
nomical data, and interesting commentary.

Many programs of this type could be tai-
lored to the special interest of the astron-
omer (e.g.Double stars, variable stars, etc.).
Horizen Coordinatess

Converts right ascension and declination
coordinates of stars and planets(avialable
from astronomical publications or from the
Nautical Almense ) to altitude and azimuth.
This allows an observer to easily locate an
object from compass direction and height in
the sky. The program allows for input from
Navigational data tables as well as astronoa-
4cal ones. Rising & setting asimuths are
also displayed.
Retrieval of. hvent-dates and Times:

Displays dates and/or predicted times of
events, such as Jupiter satellite eclipses for
the year, Heliocentric longitudes (hence opp-
osition dates) of the Planets, Meteor showers
Variable star Maxina/Minima.
Sidereal

Sidereal tine is based on the time inte
val for a complete rotation of the earth ref-
erenced to star posistions, roughly 4-ninutes
shorter than the sun-referenced day. Many
telescopes have a clock setting circle which
utilises hour-angle distances from sidereal
time to find objecte time-right
ascesion)"Hour Angle)

Software design takes advantage of the
computers' real time clock by making correc-
tions to display sidereal tine.
Educational. Programs:

The possibilities for instruction of
young people or novice astronomers are legion

M-31" is a graphic demonstration
nakea-eye finding of our nearest galaxy-
neighbor in Andromeda. M-31 is demonstrated
by moving from Pegasus to Andromena, ani fron
the Key star Mirach to the galaxy.

2. Taurus Supernova shows how to calcu-
late from published photographs of the Crab
nebula, the probable year of the Supernova
(1054 A.D) and from published spectroscopic
Doppler shifts, the rough distance of the
nebula.

3. Galileo's Great Experiment simulates
the action of gravity on bodies in "free fell
(the heuristic origins of the "relativity"of notion )
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and the proportionality between mass ani grav-atational attractive force.
5. Rinstein-Lorentz Transformation i1]-ustrates a simplisti of the rela-tivistic constant and illus-trates time dilation, Mass-inertia increase,and length contraction with increasing vel-ocities.

vatio
1 v2/C2

Future Trends:
Output devices (encoding of telescopeshafts) to allow "push - button" setting ef

the amateur telescope on the desired objectare just now appearing, some commerciallyavailable. Programs, for correcting errors in
equatorial telescope alignment, are availablefor calculators. Computers allow constructionof simpler, sturdier, and less expensive (alt-
azimuth) mounts as compared to the traditional
equatorial mount (as in recently constructed
great telescopes).
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Introduction. The writing and
negotiation of his license contract are
serious matters for the software vend-
or. If handled thoughtfully, they can
enhance his business prospects tremen-
dously and rival the best prescription
in helping him sleep well at night. If
handled otherwise, they may cause one
heck of a headache and even loss of the
vendor's business.

Today I am going to discuss when
a license contract may be appropriate
for a software vendor; considerations
in developing the contract; the vend-
or's decision to negotiate concessions
in the contract demanded by a user, and
some ideas to facilitate the negotia-
tion process.

Two caveats are in order.
First, there is a lot of material to
cover in the brief time that I have.
An overview obviously is required. It
is my hope that this overview of close-
ly related areas will be valuable
particularly to those vendors in the
audience considering the subject for
the first time. Second, the vendor's
license contract, should he choose to
use one, is not going to remove the
vendor's problems forever more. He maystill be sued by an unhappy user.
Worse yet, he may be hit for a big
judgment by an unhappy user. However,
the license contract, if well written
and utilized appropriately, will elimi-
nate many disagreements and help assure
that the vendor is positioned in the
best possible light when they do arise.

When a license contractmay be
appropriate. Let me first confirm what
I mean by a "license contract." A
contract is a legally binding agreement
between two parties, under which one
gives something in exchange for some-
thing from the other. For the software
vendor, this contract is usually a
license contract, under which he li-
censes another to use his software in
exchange for a license fee. Certain
contracts cannot be enforced unless in
writing. The perpetual license agree-
ment, which is the habit in the soft-
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LET'S MAKE A DEAL

ware business, must be in writing to be
enforceable. The writing may be as
simple as an invoice, or it may be a
multitude of pages, as long as it in-
cludes the legally essential terms and
is signed by the party who is being
held accountable.

My subject today is not an in-
voice. Rather, when I say "license
contract" or "contract", I mean a docu-
ment to be signed by vendor and user
which describes the full nature of
their transaction and covers such
topics of concern to the vendor as the
type of license conveyed, payment
schedule, proprietary nature of the
software and obligation of the user to
protect its proprietary nature, confi-
dentiality of the idea, and servicingif appropriate.Since repeated writing of a
license contract can be a time con-
suming and expensive proposition, thiscontract normally becomes the vendor's
form" or "standard" contract. He has
devoted much thought to its construc-
tion and content, and so it will be the
basis for all transactions in which the
vendor desires to have a license con-
tract.

The purpose of the license con-
tract is to protect the vendor's rights
and limit his obligations. In order to
determine when a license contract may
be appropriate, the vendor should ask
two questions. What may I-lose if
there is no contract? Also, what maythe user lose, and therefore want from
me, if there is no contract? These
are, of course, realistic questions
because periodically in any vendor's
business, deals will go bad. It may be
because the user is not operating the
software correctly, did not listen to
the vendor, or is acting irresponsibly.It may be that the software is not
doing what the vendor knows it can do.
Whatever the cause, deals will go bad.
When that happens, someone may suffer
significant dollar loss and want to be
made whole.

The risk of significant dollar
loss by vendor and user is common
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especially where the vendor writessmall business and commercial applica-tions. My remarks today therefore have
particular relevance for that class of
vendor. For him, the contract and whatthe parties commit to under the con-tract are even more important.Let me give an example to illus-trate each of these questions. What
may the vendor lose? Assume a mis-
understanding about the type of license
conveyed. Vendor thinks that he has
conveyed a nonexclusive license to
user. User thinks that he has received
an exclusive license. Vendor will losesubstantial revenue if he cannot li-
cense the software to others. If thelicense gives user an edge over his
competition, you can bet that he will
try to protect that exclusivity. Theresult is a rough and tumble disputethat also may cost vendor substantial
legal fees and costs, whether he wins,loses or settles.

What may the user lose and
therefore seek from the vendor? Assumethat user installs vendor's software to
process employee salary payments. A
design deficiency in the software makesit incompatible with user's new termi-
nals. Vendor believed that they would
be compatible and represented same to
user. While vendor works on the design
problem, user processes salary payments
manually (with substantial overtime
expense), but is unable to get some
checks out on time. Several employees
complain to the labor board and, in
view of user's previous labor problemsin other areas, proceedings against him
result. User demands restitution by
vendor for damages and expenses. Their
agreement does not limit the kind of
damages for which vendor is liable, nor
the amount. Again, the result is a
dispute that may cost vendor substan-tial damages, legal fees and costs.

The vendor's reputation also may
be impacted by a contract. The user
has certain expectations of the vendor.
When those expectations are not met, no
matter who is to blame (and the user is
not going to blame himself), the vend- .

or's reputation suffers. This is espe-
cially important to a vendor concen-
trating on a limited market, such as
accounting, insurance or medical.
Users communicate their experiences,
and comment critical of a vendor can
have serious, long term implications
for him. If a contract can help avoid
disagreements and loss of reputation,it is something to consider.

Finally, the vendor's contract
can further his business. The well

Computer Faire; (415) 851-7075 167

written contract shows that the vendor
knows what he is doing. I can look at
a vendor's contract and assess itscharacter quickly. Many users, partic-ularly sophisticated users with the bigbucks, can do the same from a business
point of view. In a competitive
environment, this professional image
may help the vendor close a deal.

Some of you may disagree. Afterall, the contract is a potential road-block to making a deal because the user
must agree to its terms. Furthermore,users love to moan and groan when theyhave to review the vendor's contract.
Having been Senior Counsel for a major
Bay Area user and in charge of their DP
contracting, I suggest that vendors not
take that moaning and groaning too
seriously. Most users fully understand
that, where the vendor and user. each
know what they are doing, the profes-sionally prepared, well written vendorcontract is the way the game is played.Let's summarize as to when alicense contract may be appropriate.The vendor should ask two questions.First, what may I lose if there is no
contract? Second, what may the user
lose, and then want from me, if thereis no contract? In addition, the
vendor should examine his vulnerabilityto loss of reputation and consider
whether a license contract would bene-fit his image with users.

Developing the optimum license
contract. When the vendor decides to
evelop a license contract, he must

determine the kind of contract it will
be.

The vendor wants a contract that
suits him and his business. There are
a couple of characteristics that the
optimum license contract will have. Itwill be as brief as possible under the
want a ten page contract if two pageswill do, nor does he want two pages ifhis business suggests more comprehen-sive coverage. The longer the con-
tract, the more opportunity for the
user to be upset with terms.

The contract should be readable.
I do not mean legible. I mean under-
standable. The more readable it is,
the better the user can digest it and
the more willing he is to sign it.
Generally worded provisions offering
broad protection to the vendor should
not be rejected, of course. However,
clever, cryptic phraseology should be
avoided. A number of users undoubtedlywill object and, in this consumer-

circumstances. The vendor does not
+
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oriented society, the courts may not have greater freedom to load his
enforce such trickery anyway. contract as he sees fit. If, however,

These are characteristics of the vendor competition is tight in his
optimum license contract. What provi- marketplace, he may feel constrained to
sions should be included? The vendor adopt a contract more attractive to the
basically has three choices. He can user.
give a little, give a lot or give I should emphasize here that a
something in between. I have seen all competitive marketplace does not pre-
three. clude the vendor's aggressively de-For example, there is what I

The He can becall the "quivering contract". veloping his contract.
user is told that he will get some aggressive while opening the door to
software for his money but, after discussion of terms with the user when
reading the contract, he no longer is necessary. The vendor does not have to
sure. Only the most naive user can open the door fully, but just enough to
sign the quivering contract without get that user on his customer list.
developing the most severe quivering of How does one measure the vend-
the limbs. This raises a practical or's strength in the marketplace? Here
problem for the vendor's accountant are six relevant considerations.

First, how attractive is the vendor'sbecause the user's signature often is
illegible. product in comparison to his competi-

The other extreme is what I call tion? The more attractive the product,
the "I'm OK, you're OK contract". the tougher the vendor's contract may
Paragraph one recites that vendor is be.

Second, what is the vendor'slicensing software to user for a speci-
fied fee. The software in question reputation in the marketplace in com-
often is not specified. Paragraph two parison to his competition? The
recites that vendor and user are nice greater his reputation, the tougher the
guys. Their signatures follow. vendor's contract may be.

Most vendors' contracts ob- Third, how sophisticated are the
viously will fall somewhere between the vendor's prospective users? Users will
"quivering contract" and "I'm OK, range from highly knowledgeable to less
you're OK contract." To determine more knowledgeable, but how sophisticated is
precisely where, I suggest a two step the mainstream? The more sophisti-First, reduce to writing a cated, the more careful the vendor'sprocess.
summary draft that reflects the most contract must be.
protective contract a vendor could hope Fourth, what do the competitors'
for, keeping in mind the desirable contracts say? Depending on the com-
characteristics of brevity and read- petitors' experience in the market-
ability. Second, measure the vendor's place, their contracts may manifest
strength in the marketplace, and de- what users generally will accept.
velop a full, amended draft that re- would not recommend pirating com-
flects such strength. Let's review petitors' contracts, however. They are
each step in detail. becoming increasingly sensitive about

The summary draft includes only that sort of thing, and a "cut and
concept, not the verbiage that is partIt focuses the paste" job is not dependable protectionof the final contract. for the liabilities at stake.
vendor's thinking on what is right for Fifth, what fringe benefits orhis situation. The license contract *throwaways" can the vendor offerwill be the basis of his legal rela- prospective users that will cost lit-
tionship with each of his users. The tle, or not obligate the vendor, but
further that the vendor departs from make the contract more palatable?the most protective contract possible, Several of these can make the contract
the greater his risk. The summary more effective.
draft, as a reference point, will help Finally, the vendor should not
him comprehend clearly the risks he
undertakes in the final contract. disregard the power inherent in his

position. Many users will sign the
The second step, measurement of vendor's contract no matter how toughthe vendor's strength in the market~ it is. They will sign it because theyplace and appropriate amendments to the want the vendor's software and he has

draft, is equally important. It will put that contract in front of them.
determine his risk in marketing soft- Even the most sophisticated users
ware and viability of his contract as a usually accept the disadvantage of
marketing aid. If the vendor has a negotiating from the vendor's contract,
unique product and is assured of a rather than their own.
eady marketplace for some time, he may
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To summarize developing the
optimum license contract: The contractshould be reasonably brief and alsoreadable. The contents may be deter-
mined by a two step process. First,ascertain the most protective provi-sions a vendor can hope for. Second,measure the vendor's strength in the
marketplace and make appropriate amend-
ments.

Negotiating the licensecontract. Now that the vendor has alicense contract, the object is to getit signed. If the contract is wellwritten and prepared as discussed, most
users will sign it, no or few questionsasked.

Some users, however, will not.
Something in the contract bothers them
and they will not sign until it is
resolved. As to them, the vendor must
make a decision. Do I attempt to
negotiate a compromise, or do I not?
The following observations may help to
answer this question and, if the vendor
chooses to negotiate, facilitate the
process. For those vendors in the
audience with substantial negotiating
experience, my apologies if some of
these observations seem elementary.The advantage of negotiating isthat the vendor preserves his chancesof making a deal. There are, on the
other hand, two basic disadvantages of
negotiating. First, the vendor will
lose some protection. His rights will
have been reduced or his obligationsincreased under the contract with that
user. This may affect his relationshipwith more than that user. Again, users
tend to share their experiences in
dealing with vendors. Other, prospec-tive users may find out about these
concessions and make similar demands of
the vendor.

Furthermore, whether or not the
negotiation results in a deal, it is
going to cost the vendor time and
possibly legal fees. Unless the negoti-ation covers only straight business
issues, the vendor probably is going to
want a lawyer involved at least for
redrafting purposes. The contract is a
carefully crafted device to protect the
vendor. If it is going to be monkeyed
with, it should be monkeyed with care-
fully. By straight business issues, I
mean those within the peculiar knowl-
edge of the vendor, such as price,
payment terms and delivery of what when
and where.

The vendor, like any business-
person, wants to limit his legal fees.
There are ways to accomplish this in a
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negotiation. The vendor should use inthe negotiation the lawyer who wrotehis license contract. That lawyeralready is familiar with the contract
and knows the purpose of its terms. A
new lawyer may do a fine job but, atleast the first time, will cost more.
When the vendor is looking for a lawyerto prepare his license contract, heshould ascertain that the lawyer chosenwill be available for negotiationassistance in the future.

Before the vendor brings his
lawyer in, he should also make surethat the user knows what he wants. The
vendor might suggest that the user puthis proposal in writing "so that I cantake it to my lawyer." Allowing theuser to create the writing reduces the
vendor's bargaining position, but the
Saving in legal fees probably is worthit to the vendor. If the user has
house counsel, the vendor should make
sure that user and house counsel are in
agreement on what they want before
bringing in his lawyer. Some house
counsel are used in an overkill mode by
management and can run up the vendor's
legal bill easily.

Most importantly, the vendor
should communicate fully to his lawyerall negotiating limitations in effect.
For example, how important is this userto the vendor? If the vendor wants his
lawyer to assist in negotiating, should
the lawyer call it quits if negotia-tions cannot be concluded swiftly? How
swiftly is "swiftly?" The lawyer thenwill be able to function most effi-
ciently in representing the vendor'sinterests.

For the vendor who decides a
user is worth the negotiation, here are
some final thoughts that may help
smooth the way.

The good guy/bad guy strategywill help move almost any negotiation.
The vendor is the good guy and his
lawyer is the bad guy. If the vendor
cannot concede on terms, it is because
his lawyer won't let him. Why the
lawyer has such power over his client,
the vendor, is not always clear. The
beauty of this approach is twofold.
The lawyer does not have to appear,
indeed even exist, for the vendor to
use it. In addition, if the negotia-tions become stalled, the vendor, since
he is the good guy, is in position to
mediate a satisfactory compromise
between his lawyer and the user.
Incidentally, users have been known to
Play the same game.

Second, the vendor must know
that he can concede protection without
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necessarily cutting his throat.
Remember that this license contract
reflects what he believes the market-
place will accept. What the market-
place will accept and what the vendor
can live with are, of course, two
different things. Concessions that are
tolerable to the vendor will depend on
the issue and the deal.

Third, the vendor must know that
there always is a middle ground.
Contract negotiation issues, including
business issue in this respect, and thelegal, are no different from any other

vendor should allow no one to tell him
otherwise. The vendor may not be
willing to take the middle ground, or
the user may not be willing. However,
the middle ground is there if they are
willing. It may take some ingenuity to
uncover it. It may require focusing on
the ideas or concerns behind the user's
position, rather than his words. It is
there. Let's summarize the discussion
on negotiating the license contract.
The advantage of negotiating is that it
allows the vendor still to make a deal.
The disadvantages are reduction of
vendor protection, and vendor time and
legal expense. To save on legal fees,
the vendor should consider using the
same lawyer for drafting and negotia-
tion, make sure the user knows what he
wants before bringing the lawyer in,
and communicate fully to the lawyer all
negotiating limitations in effect. In
conducting the negotiation, the vendor
should consider the good. guy/bad guy
strategy, know that negotiation will
not necessarily be fatal to his protec-tion and that there always is a middle
ground to agree on.

Conclusion. Writing his license
contract, and negotiating it, require a
lot of thought by the software vendor.
It is worth it.

You may have gotten the idea
from my comments that the well written
license contract can both provide
significant protection to the vendor
and serve as a marketing aid. If you
have gotten that idea, I have explained
myself well. Handled the right way,the vendor's license contract can help
him make the deal he wants. That's
what it is all about, isn't it?

Thank you, Mr. Chairman.
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THE SOFTWARE JUNGLE: LEGAL PITFALLS
By

Raymond Karch, Attorney At Law
Opamp Building, Suite A
1033 N. Sycamore Avenue
Hollywood, California 90038
Telephone:

Abstract
18 article deals with some of

the legal problems that are
commonly encountered by software
developers, distributers, and
purchasers. Alternative methodsof software protection are seen
in the context of copyrights,patents, and trade secrets.Potential liability from software
use is explored along with means
to limit it.
Introduction
n Greek mythology there is adetailed account of the god,

Prometheus, giving the gift offire to mankind. It was soonafter that someone received thefirst burn. In a similar manner,the computer has proven itsutility to humanity in numerous
ways. The complex legal problemsassociated with computer use are
now becoming more apparent in
both the civil and criminal
courts.
The high demand for applicationssoftware.as resulted in a small
army of independent developers
and distributers. The computer
industry has quickly reached the
multi-million dollar :stage. A
single program can cost anywhere
from a few dollars to a hundred
thousand dollars depending onits complexity. It comes as no
surprise that piracy of software
is fast becoming a major concern
to software developers who may
have invested much time and
effort in their creations, The
question is not whether any
protection exists for software,
but which alternative offers the
best protection.

Computer Faire; (415) 851-7075
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As programs with real-life
applications proliferate, itis conceivable that lawsuitswill be filed against the
original software developer for
damages or injuries arisingfrom the use of their programs.Unsophisticated consumers should
be aware of the simple means
they can employ to protect their
investment in software when
dealing with an independentvendor,
These are only a few of the
problems facing the computer
industry today. The field of
computer law is still in its
infancy. This article should be
considered merely expository.It is by no means intended to
act as an all-inclusive guideor definitive treatise on the
areas covered. Readers are
urged to seek the advice and
counsel of an attorney regardingspecific legal problems.
Software Protection
Applications software comes
within the realm of intellectual
property. Statutory protectionfor computer programs is avail-
able through either copyrightor patent. A third alternativeis non-disclosure and retention
as a trade secret under common
law protection of the state.
The historical authority for
both copyrights and patents is
found in the United States
Constitution. [1] The protectionoffered software as a trade
secret differs from state to
state. (In one state, unauthor-
ized duplication of software
by an employee resulted in
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a conviction for larceny.) Thus, while making an exact copy
The new copyright law provides of a program constitutes a copy-

right infringement, a programmera fairly easy and inexpensive is free to develop a similarway to protect software from
infringement.[2] The proceedure program based on the same idea.
consists of publishing the (The above analysis is applic-
material with the required copy- able to unauthorized duplication.
right notice, filing the proper The purchaser of a book or a

cassette containing software is
fee.forms, and remitting the nominal

granted a non-exclusive license
Initially there was a great deal by virtue of the sale to utilize
of confusion over whether the the programs contained therein
combination of symbols, words, without constituting an infringe-
and instructions contained in ment. However, a purchaser's
a program consituted proper duplication and sale of the book

or cassette to others wouldsubject matter for copyright.
Hearings conducted by the be a copyright infringement.)
government finally settled the On a practical level, the adding
issue with a policy statement of superficial changes to a
expressing a legislative intent program can make the already
that computer software and data difficult task of detecting a

copyright infringement virtuallybases be registered by the Copy-
impossible.right Office in the same manner

as literary works. The fact that Patents offer yet another
the program may only be in a possible statutory method of
machine-readable form is of no protecting applications software.
consequence as long as the {3] When compared to copyright

registration, a patent applica-proceedures for obtaining the
tion is an arduous, expensive,copyright are otherwise followed.

As a consequence of the Copyright and 'uncertain proceedure. The
Office's policy of favoring application requires that the
registration of software, the item to be patented be described
number of programs being copy- in technically worded 'claims'.
righted has increased dramatic- Additionally, a costly patent

search is required.ally in recent years. While the Patent and TrademarkThe most attractive feature of
the revised copyright act is Office readily grants patent
the extended term of protection protection for hardware devices
for new works. Under the prior and inventions, applications
law a copyright was valid for software has generally been
a maximum of 28 years. The new excluded. One reason for this

is the Patent and Trademarklaw extends copyright protection Office's conclusion that suchfor the life of the author plusfifty years. (The residual term software represents 'mental
is subject to disposition by output' rather than 'physical
inheritance.) The obvious dis- devices' or 'processes'. Despite
advantage of securing a copyright this, there have been a number
is the public exposure. The idea of programs that have been
or basis of a program is not granted patent protection after
protected by the copyright, but lengthy court battles involving
only the author's expresston of the Patent and Trademark Office
that idea. Nor will a copyright and the applicants. Most of the
protect the internal logic, cases deciding in favor of
methods, or processes employed granting patent protectionin the program. revolve around software which
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the court characterized as part package will find it much easierof an industrial or manufacturingprocess. The case law in this to prevent imitation and piracyif only a few users have accessarea often appears contradictory to the source code,and is an uncertain guide as to The proceedure for establishingwhether a particular program can a program as a trade secretbe patented. Due to the overlap primarily involves a well-draftedof subject matter jurisdiction, contract outlining securityit appears that some software measures. The source code shouldwould qualify for both patent never be published or publiclyand copyright protection. This,too, is an unsettled area in the
disseminated. The actual program

law. tapes or disks should be markedwith a notice to the effect thatThe term of protection offered the contents are not for publicby a patent is only 17 years. view and should probably beThe public disclosure problem numbered. The lease agreementinvolved in copyright applies should contain clauses thatwith equal force to patents. require non-disclosure of anyOnce a program is exposed, the documentation, data, source code,circumvention of the patent etc. To add an incentive, aclaim becomes likely through liquidated damages clause shouldreverse engineering. be included. (A liquidatedOnce a software developer damages clause specifies a dollardiscovers an unauthorized use amount that the leasee agrees toor duplication of a copyrighted pay should any unauthorizedor patented program, an action duplication occur.)for infringement can be brought Unlike copyrights and patents,to recover lost profits. In some trade secrets have no specificinstances, punitive damages have term of protection. A trade
been awarded when the infringe- secret is protected as long as
ment has been blatent and it is kept secret. This is not
flagrant. Injunctive relief is to imply that a legal actionalso available to prevent to recover lost profits can notfurther infringement. be instituted once an unauthor-Proof of the infringement may ized duplication is discovered.
be difficult if the software is To aid in the determination ofin machine-readable form. This which buyer 'leaked! the source
may present an evidentiary code, a different and unique
problem before trial. Loss of identification number, programprofits must also be proved as flaw, or 'bug! can be added to
a measure of damages. Clearly, each cassette or disk to act as
copyrights and patents do not a tracer, (As computer technol-
prevent unauthorized duplication, ogy becomes even more advanced,but they do provide a deterrent it may be possible to prevent
and offer a remedy at law. discovery of a source code or
The area of law providing the duplication of a tape or disk
greatest protection for certain. by some sort of internal
applications software is that of scrambler.) Presently, use of
trade secrets. Obviously, this machine language makes it far
doctrine is not, applicable to more difficult for infringers
mass distribution of software to decipher source codes.

While even an accidentalrecorded on cassettes or
published in books. However, a duplication of copyrighted or
software developer who leases patented material will result
a large, customized system in an infringement, no similar
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protection is available for
trade secrets. While the law
of unfair competition will
prohibit the luring away of
key employees with access to
trade secrets, it is quite
permissible to attempt by
honest and independent means to
discover or duplicate the trade
secrets of another.

Limiting Potential Liability
An independent developer of
applications software should
realize that the use of a
program might result in legalliability. Either the buyer, or
an unrelated third party, might
receive injury or suffer some
loss as a result of computer
use. Example #1: A billing
system that disintegrates due
to a program flaw and erases a
company's accounts receivable.
Example #2: A bridge designed
by a software program which
collapses and injuries some
motorists.
For this reason, a vendor's
contract of sale or lease
should include specific disclain-
ers for any and all damages
stemming from the use, or mis-
use, of the software. It would
be prudent to include a 'hold
harmless' clause whereby the
purchaser agrees not to hold the
vendor liable for any damages
arising from the use of the
software.
While these avenues offer some
protection as between the vendor
and purchaser of the software as
portrayed in example #1 above,it would not insulate the vendor
in the second example since there
is no contractural relationship
between the vendor and the third
party claimant motorists.
Therefore, a vendor would be
advised to include an indemnityclause which would require the
purchaser to reimburse the
vendor in the event of a law-
suit based on the use of the

software. This might include a
provision for attorney's fees
as well.
In addition to contractural
limitations on liability, a
vendor of real life applications
software should obtain adequateliability insurance in the event
that the court finds these
contract terms void or invalid.
Yet another layer of insulation
from liability is possible with
incorporation.
While none of these approaches
offers an guarantees that one
will escape liability, they
do minimize the potential risk
involved.
Purchase Considerations
Ny purchaser of applications
software desires that the
program operate up to certain
standards. All too often these
standards are never reduced to
writing. For this reason, a
purchaser should make sure that
the program fills the needs of
the business by outlining what
is expected of the program and
conducting a trial or. benchmark
to assure compliance with his
requirements. This .should be
done before the full paymentis remitted to the vendor. A
reputable vendor should be more
than willing to offer a written
guarantee that the software is
operational and will perform
as measured against the bench-
mark. (The legal significanceof the benchmark is that it
may determine whether a breach
of contract has occured.)
Concurrent with this guarantee,
a vendor should also warrantee
that the software violates no
patents or copyrights and that
the. software does belong to the
vendor,
When dealing with an independentsoftware developer, it is
essential that full and completedocumentation be obtained. The
reason for this is that if some-
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thing should happen to the vendor Dick H. Brandon Sidneyit would be extremely expensive Segelstein Data Processinand disruptive to have another Contracts Van ostran e nhold
the program working from scratch.

program maintenance and upgrades

Oeyprogrammer attempt to maintain
Uniess the purchaser has the Walter E. Hurst >resources to do so, ongoing 7Arts Press, Inc. 77

should be featured part of any Dr. B.J Korites Softwarecontract or lease for applications blishing, Kern Publicationssoftware. 1979

SummaryThe law offers three distinct ways

secret. Trade secrets offer the
greatest protection but are notsuitable to mass-distributed
software. Copyright registrationis a good alternative due to
the extended term of protection.Patents are the most difficult
and costly proceedure and have
the shortest term of protection.Both patents and copyrightshave the disadvantage of public
Contract clauses can help to
minimize the potential liabilityof a software developer.Software purchasers should seek
guarantées that the software is
functional and that the vendor
holds good title. The specific
requirements should be reduced
to writing and a benchmark run.
Buyers should demand completedocumentation to protect their
investment.

to protect applications software: Copyright, Raymond Karch, 1979copyright, patent, and trade

disclosure.

Footnotes
States Consitution,Article I, Section 8, Clause 8

2. Title 17 United States Code,Section 100, et seq.3. Title 35 United States Code,Section 100, et seq.
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MODULAR AND STRUCTURED PROGRAMMING ON SMALL SYSTEMS
CINCLUDING 6809 ASSEMBLY LANGUAGE)

Terry F. Ritter
Motorola, M2880

3501 Ed Bluestein Blvd.
Austin, TX 78721

Introduction. were so complex on all early
microprocessors that they reduced

The goal of programming is to --rather than improved--the proba-
bility of writing a correct pro-write a sequence of instructions to

and drastically reduced per-implement an algorithm to produce gram,
formance, as well.the desired result. The goal of

modern programming is to be able to
write more than four lines of code
at a time and still have that code Reliable Proarammina
work programmersproperly. Many of It strains credibility to gayhave begun to follow a body
techniques that can be of signifi- that writing programs should be so
cant help in the creation of reli- difficult as to need a disciplined
able programs. This paper will approach to the craft. Yet this is
define these techniques, show why indeed so. and some thought on the

are extend them for topic will show that a myriad ofthey helpful environ- details must be remembered duringuse ina small computer
ment, and show how they can be the actual process of programming.
applied at the assembly-language If wr iting new or different
level on the 64809. instructions can change the opera-

tion of other code segments as a
This presents a sys~ side-effect, then the number of

tematic
paper details which must be rememberednew way of programming at

thethe assembly-language level. Using increases combinatorially;
the described techniques, modular, problem quickly gets out of hand.
structured programs can be written
without using a high-level- Modern programming practices
language. This is possible because seek to generate systems that are

easily decomposed into seperate,facilitiesthe required structured-programming
have been identified, readable, understandable, testable

side-effects onand each is available directly on elements with no
the target machine (the MC4809). each other. This limits the pro-
The assembly-language use of these gramming design problem to the sin-
facilities is not automatic, as it gle module in design, plus well-
would be in a structured high-leval definad interfaces to other

but the facilities "lower-level" modules.language, areavailable for use, and such use
becomes convenient and obvious. Structured Programming. The
The programming innovation consists first attempts at limiting combina-
of restricting the code to the use torial complexity centered around
of only the structured facilities. using a few weli-defined control

compa- structures as opposed to just "anyAlthough the 6809 is upwardtible from the 6800, 6800--like pro- old thing." (Conditional repetition
grams can only perpetuate those is the very heart of programming:
non-modular features which demanded most looping errors occur in the
the creation af the 6809 in the first pass or near the lastfirst place. Structured techniques expected pass through the loop.
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Having just a few looping struc- Modylar Proarammina. Other at-
tures means that these can be tempts to limit combinitorial com

and their associatedwell-learned, plexity resulted in writing the

error-possibilities better antici- code to do a well-defined task as a
pated). In addition, "Spaghetti subroytine.
Code" was singled out to be totally Tn addition, the subroutine
@liminated. (Spaghetti Code is must not have anu un-obvious side-

effects to other computation: the
usually produced when the program- of the module must be
mer has inadequite editing tools, operation
and rather than inserting new code able to be fully-understood by

in-line, he jumps to new code in a looking at this module (plus its
non-sequential location, which then input data) alone. Perhaps the

jumps back into the old code. The principal implication of this
requirement (to language design)resulting code has large numbers of

code@OTOs (Jumps) which make the was to require the availablility of

exceedingly hard to follow, and "local" as well as "global" vati-
thus hard to analyze for correct- ables. 4A local variable is used

ness). Spaghetti Code is obviously for tamporary data storage only
combinatorially complex. while in a module: the facility for

local storage must be arranged so
(aimed atThe battle plan that any write to a local does not

bringing structured programming affect the later processing of
into wide use} was to design other modules). (A global variable
languages which did not even have is used for data storage which is
facilities which could create com available to all modules. Unfor-

The tunately, this means that a
binitorially complex programs.

the @oTo. module-in-error the
principal problem was may damage

since it could be used to create value of a global, thus causing
any awkward control structure, as later program failure by modules

well as spaghetti code; so it was not in error, and far-removed from

suggested that the GOTO be eli the error-causing trouble-maker).
inated in favor of a few well~ Local storage implies the ability

Unfor- todefined control structures. use exactly the same variable-
in dif-

tunately, the defined control nemes (or line numbers!)
structures were not quite suffi- ferent modules: there can he no

cient: occasionally a @0TO was modular-programming environment at
still required (and thus still all without local variables. And

exists in Pascal). However, the some global storage facilities (the
fromsituation had changed enlu storage in most microcomputer

even
languages which required GOTOs for languages) are still required
all control, to languages allowing in a modular-programming environ-
a GOTO in specific instances. This ment.
GOTO controversy clouded the whole
issue: Structured Programming These "Structured" and "Modu-

"correct" control lar" techniques do not eliminate
involves vtina a complex design
structures; the fact that others programming as
are available is just beside the activity: the design of big sys-
point. tems is a big job. But that job is

more manageable when using good

Additional goals of a tachniquas.
tured programming language were to

be understood Re-entrancy and Recursion.
allow programs to
based upon their straightforeward Many real-world programs will even-

in an
appearance. (For axample, the tually involve execution

"scope" of variables in Pascal is interrupt-driven environment. If
based upon the appearance of the the interrupt-handlers are at all

before it is executed, complex, they might well be written
program to use routines in the 1/0 service
instead of the dynamic character of

environment. . if $0. they might
invocations during execution). sa
Unfortunately, this goal is not well call the routine which

fully met even in Pascal (due to has just been interrupted. To pro-

the IF/THEN syntax). tect the present programs against
certain obsolescence, all programs
should be written to be re-entrant.
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adds the value of the run-time PC language: such macros might reduce
to that distance to get a errors resulting from the use ofabsolute multiple instructions simply toposition-independent

a standard cantrol-address.
structure.
imp lement

The PCR-indexed form can be
used to point at any location rela-tive to the proaram regardless of Procramaina Develoomentin memory. The PCR formposition

Although a programmingof indexed addressing allows access
canto tables within the program-space language offer the progra Tin a position-independent manner. features which may be used in aThe wide range of low-overhead structured, modular way; thefacilities for obtaining Position-- language is only part of the(PIC) means that development story. The value ofthere is little excuse for

Independent-Code
the ability to program test, exa~writing
cute,position-dependent programs on the and trace modules as they are6809. developed in an interactiveenvironment cannot beGiven a program which is Comm estimated. Perhaps the onlypletely position-independent, some language to implement a modularabsolute locations are development environment has beenusually
APL. BASICO9, whenrequired, particularly for 1/0. If (althoughthe locations of 1/0 devices are released also enjoys this sameplaced on the stack (as globals) by advantage).a small set-up routine before thestandard package is invoked, all It is important to be able tointernal modules can do their 1/0 save and recover a whole group ofSTA C modules which is the environmentthrough that pointer (e.g.;ACIAD.U ] thus allowing the (workspace) under development. Ithardware to be easily changed. if is important to be able to save anddesired. Only a single small and recover individual modules fromobvious set-up routine need be re- previously-saved workspaces, and towritten for each different hardware change their names. It should beconfiguration. made easy to enter input-parametersto the modute from the keyboard,Loons. Clearly, the usual execute the module, then observestructured loops Ci.e., the values returned by it. SinceREPEAT...UNTIL, WHILE...DO. FOR..., parameters to and fro@ the routineetc.) are available in assembly will frequently be on the stack, itlanguage in exacatly the same way a should be possible to easily placehigh-level-language compiler would values on the stack to be sent totranslate the construct for execu- the called routine, and returnedtion on the target machine. Using values easily. examined. The pro-a FOR. ..NEXT loop (a very error grammer. should be able to easilyfree construct) as an example, it modify the code insides a module,is possible to Push the loop count, ofand
and selectively trace executionincrement value, termination one module while others (when theyvalue on the stack as variables are called) execute at full speed.local to that loop. Qn each pass And the trace should display boththrough the loop, the working the instruction executed (in. theregister is saved, the loop count source language), as well as anypicked up, the increment added in, instruc~variables changed by thattionmination value.

and the result compared to the ter- (and not the myriad variablesBased on this which do not change). Since globalparison the loop counter might be values are an inherent requirementupdated, . the working register for complex programs, it should berecovered and the loop resumed, or possible to selectively display anythe working register recovered andthe loop~variables de-allocated. write-access to particular globalor,than variables, upon such access, toWhile apparently more complex stop ard await additional commandsone would like, reasonable macroscould make the source form for
from the

loops trivial, even in assembly-
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the Revolu-"A Microprocessor for
The above properties, while tion: the 6809, Part 2: Instruction

completely outside a language de~ Set Dead Ends, Old Trails, and Apo-
finition, strike at the very heart logies," BYTE Volume 4, Number 2
of software development. Nor are (Februrary, 1979), PP. a2-42.

tothey necessarily limited high-
level language implementations: it "A Microprocessor for the Revolu-
is entirely feasible to design an tion: the 6809, Part 1: Design Phi-
interactive, modular, assembly- losophy," BYTE: Volume 4, Number 1

language programming system. Such (January, 1979), PP. 14-42 (Cover
a system would have an incredible Article).
effect on the ease of programming Within assembly-language. *Rasident Memory Test Systems:

an Example for the 6800 (sic). Dr.
Dobb's Journal gf Computer Cal-

Conclusion. isthenics and Qrthodontia, Number
23, Volume 3, Issue 5 (May, 1978),

The aims and of pp. 28-33.practice
modern structured programming have
been elucidated. Specific methods "Compatibility Cures Growing Pains
have been detailed for writing of Microcomputer Family," Electron-
structured, modular, and hardware- ics. Volume Si, Number 3 (February
independent systems in 6809 assem- 2, 1978), pp. 95-103 (Cover Arti-

The result of using cle).bly language.
these techniques on @ day-to-day
basis is so beneficial as to pro- The MC@B09 Microorocessor (Motorola
duce a true revolution in NMOS Microcomputer Design Specifi-
assembly-language programming. cation) 6/28/77, 9/30/77, 2/28/78,

8/04/78; 224 p.

other authors:6809 BACKGROUND

by Ritter, et al OSBORNE/McOraw-Hill. An Intredug-
tion to Microcgomouters, Volume 2g:

*Standard-Product ROM's (SPR's)," Some Real Micrgorocessors (Update
3, July 1979), pp. 9-175 through

Proceesdinas of the IEEE Workshoo on
Micrgorocessor Firmware, (presented 9-211: pp. 9-D1 through 9-D39.
March, 1979; to be published). Oooze, Mitch. "How a 16-bit Mi-
"Programming the 46809, Yolyme L croprocessor Makes it in an 8-bit

World, * Electronics, Volume 52,
Number @ (Nov/Dec 1979), pe. 24-272.

Number 20 (September 27,1979), pg.
122-125.MC4809 Preliminary Programming

Manuel, First Edition (1979).
Peatman: John B. Migrocgmputer-

"Upward Compatibility: More Power- Based Design (McGraw-Hill, 1977,

~Less Pain," The Best of the Com 1978). Appendix AZ: Motorola
Conference 6809, pp. 5333-551.

puter Faires, Volume 4:
Proceedinas of the 4th West Cpast Information da-
Computer Fajre (May, 1979), PP. MC46G09 Advanced

(Motorola Semiconductor
351-358. tasheet

Products, Ine. » 1978).

"M4809 is Silicon," BYTE. Volume 4,
1979), pp. 30-31.Number S (May.

"A Microprocessor for the Revolu~
tion: The 6809, Part 3: Final
Thoughts," BYTE, Volume 4, Number 3
(March, 1979), pp. 46-52.
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STRUCTURED FLOWCHARTS - A HYBRID APPROACH TO PROGRAM DESIGN

Gregg Williams
BYTE Magazine
70 Main St

Peterborough, N.H..03458

Abstract magazine (SIGPLAN) of the ACM (1) It has
evolved overmanymonths of daily use, andFlowcharts lead to poor program design it is responsible for the existence of aStructured pseudocode (or, equivalently, 38-page COBOL program I wrote that wasPascal-like language) does not have the later expanded to 75 pageswithout any lossvisual appeal of a graphic design technique. of program clarity or maintainabilityThe notation described here, which results Of course, this method (or any otherin a what will be called a gtructured secondary method) is of little use when the

flowchart, target language is Pascal or any Pascal-likeattempts to combine the best
features of flowcharts and structured language:: there, the design effort produces
pseudocode. When read from top to bottom, the computer program directly. But there
the structured flowchart describes the task are stillmany people whomustwrite in an
to be performed; when read from left to unstructured e - the averageright, it describes successive decomposi. hobbyist, in BASIC; the business program-tions of a task into its corresponding sub- mer, in COBOL; other programmers, in

PL/I, FORTRAN, and other languages. Thistasks. In thismanner, the technique allows
top-down structured design paper assumes that you will be able to

translate the constructs described here into
Introduction the target language. For a treatment of the

translation process to BASIC refer to arti
No rationale need be given for structured ole (2] mentioned in the references

programming techniques, nor for the con-
The Conatrugtacept of top-down structured design

(repeated division of a task into its sub-tasks until each subtask is easily codable in Aocording to the tenets of structured pro-given programming language). The nota- gramming, any program can be expressedtion described here grew out of my as a combination of four basic buildingdissatisfaction with existing design blocks. These are sequence, while,..do,methods (this includes flowcharts struc- if...then...else and decompostion. The firsttured pseudocode, Nassi-8chneiderman three constructs are described in conven-charts, and Warnier-Orr diagrams) tional and structured flowchart form inThe closest existing solution for me was figures 1 through 3.structured pseudocode - that is an infor- The sequence construct shows us one ofmally written Pascallike ''program'' that the main differences between the conven-uses terse English phrases describing the tional and the structured flowchart. Whileactions to be performed. But even that had the program flow runs through the boxesone problem: once the program was writ-
ten, the overall program flowwas obscured

in a conventional flowchart (as in figurela), in a structured flowchart, control runsby the datatia down a central spine, with the boxes ex-The notation described here, which we ecuted along the way being. drawn to thewill call structured flowcharts. evolved tight of and connected to the spinefrom an idea presented by O. Ferstl in the
Programming. Languages subgroup

1980 by GreggWilliams
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The while.,.do is a tradeoff. While the allows either subtask 3a or subtask 3b to

conventional flowchart cannot directly ex- be performed. Subtask 4 is performed as

press this kind of loop but must use an if long as the condition within the hexagon
diamond and an externally defined loop (B>Y) is true. Of course, any subtask box

(figure 2a), the structured flowchart must may itself be divided into its component

introduce a new symbol, a hexagon. (Actu- subtasks.
ally, the hexagon denotes one of several Since any box can be broken into its com-

kinds of loop structures; the word while Ponent subtasks, we can now see how this

makes this a while.,.do loop.) The box con- notation can be used to design a program.

nected to the hexagon below and to the The boxes in the level immediately to the

right is performed as long as the condition right of the leftmost spine give the overall

listed in the hexagon is true. The condition design of the program; then, as both

is performed first (denoted by the position algorithmic and implementation details are
decided, any given box can be expanded to

of the hexagon being spatially above the
box being performed); this allows the the right. As a result, the user can scan one

possibility of the body of the loop being per-
or several of the leftmost columns of boxes

formed zero times if the condition is initial- for an overview of varying depths of the

ly false.
program design; or he or she can study the
implementation of anymajor orminor sub-

The if...then...else construct is fairly
straightforward in the conventional task by concentrating on only the boxes

flowchart (figure 3a). In the structured and control structures growing to the right

flowchart, the boxes to be performed are to of the given subtask.

the right of the central spine, but the deci- An Example
sion diamond between them allows only
one of the two boxes to be performed, based
on the value of the condition inside the dia- The following short example will il-

mond. If the elge side of the construct is not
lustrate the process of developing a pro-
gram using structured flowcharts. Suppose

needed, one box can be eliminated with the we are given an array of N numbers, V(1),
understanding that, if the conditions for V(2),.... VIN) and have to find the index
the remaining box are notmet, no action is
performed and control continues with the value MAXINDEX such that the largest

next construct on the spine.
value in the V array is MAXV=V
(MAXINDEX). The entire structured

The fourth and pivotal construct of this flowchart for this problem is given in
programming notation can be best stated as figure 5.
& rule: anv box representing a task can be Cover the right two-thirds of the
broken into multiple boxes representing flowchart so that only the subtasks
the necessary subtasks. The subtasks may numbered 1, 2, and & are visible. This is
be rectangular boxes representing simple what the ''first pass'' of the flowcharting
tasks; or theymay be any other valid struc- effort should look like. Subtask 1 is the in-

tured flowchart construct (if...then...else, itialization of the problem. Subtask 2 is the

while..,do, etc.). They are written top to determination of MAXINDEX and MAXV.

bottom in the order that they are to be per- Subtask 3 is the printing of these two

formed, with the top subtask horizontally values. Since the task in subtask 3 is simple

level with the parent task. A vertical spine enough to be accomplished directly in the

is drawn between the parent task and its target language (for example, BASIC), it

subtasks and connects the two by 4 doas not need to be subdivided.
Subtasks 1 and 2 are developed concur-

horizontal line from parent task to spine
and by horizontal lines from the spine to rently. Subtask 2 is basically a loop that ex-

each subtask. amines V(1), V(8),..., VON) in turn, keeping

The example of figure 4 illustrates the the appropriate values for MAXV and

above construct. Task X is composed of five MAXINDEX for the I elements encountered
so far. For this, the values of MAXV,

subdtasks performed in numeric sequence.
Tasks 1, 2, and § are simple subtasks. Sub- MAXINDEX, and INDEX must be set (as is

task 3 is an if,,,then...else construct that done in anbtasks 1.1, 1.2, and 1.3).

Computer Faire; (415) 851-7075
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The main work done for each element is are not presented here because I am not
done as subtask 2.1.2: if the current V ele- gatisfied with the notations for them I havement being looked at (CURRV) is greater developed so far. In any case, you shouldthan themaximum V element so far,MAXV add to and modify these constructs to fit
and MAXINDEX are set to the current ar- your needs.ray and index values, respectively. Note
that these are shown as subtasks 8.1.2.1 Conclusionsand 2.1.2.2, and that they are performed
onlywhen the relationship given in the dia- I have found this structured flowchartmond of 2.1:2 is true. helpful in designing programs. It is ob-Once the structured flowchart has viously intended for highly unstructuredreached the level of detail shown in figure languages, with itsutility decreasing as the5, most of the design considerations have structure of the target language increases.been thought of andworked out; it is then a The notation is, at the moment, informalsimple task to translate the program into and should stay that way. It should be ex-BASIC or any other general-purpose com- tended and modified in whatever wayputer language. The benefits are more pro- seems useful to the user; if the structurednounced when used with a larger program. flowchart is to be read by another person,If a structured flowchart is subdivided to however, all the structures used should bethe right until each box represents a task defined in terms of their equivalents inthat can be directly coded in the target unstructured (conventional) flowcharts.language, you will have already caught If the final structured flowchart is to bemost of the ''oops, I forgot to...'' irisertions redrawn, do so with clarity in mind. Placeand changes that most programmers thinkof after they have started coding the pro- only those boxes that help explain the

overall design with the main flowchart;gram. leave the implementation details to subor-
dinate flowcharts.

Qther Control Structures I hope you will find this notation useful.I would appreciate hearing your sugges-Other control structures can be devised tions, criticism, and comments.for the convenience of the programmer. For.
example, boxes 1.3, 2.1, and 2.1.3 in figure5 implement a control structure availablein most programming languages a
do-loop that varies INDEX from 1 to N. An References
exampie of the notation I have devised for
this is given in figure 6a; the body of the 1 Ferstl, 0., ''Flowcharting by Stepwiseloop is performed according to the Refinement,'' SIGPLAN Notices. volumeparameters given in the hexagon.Another well-known control structure is 13, number 1, January, 1978. (ACMSIGPLAN, 1133 Avenue of the Americas,the repeat...until loop, shown in figure 6b. New York NY 10036; $3.00)Note that the body of the loop stems from a
diagonal line that leads yp to the first sub- 2 Williams, G., ''Applied Structured Pro-task; this indicates that the body is per- gramming,'' BlaiseProgram Design,formed before the condition is tested, with Liffick, ed.; BYTE Books, 1978. (BYTEthe loop repeating only if the condition is Books, 70 Main 8t., Peterborough NHfalse. 03458; $6.00)Other constructs come to mind: a case
structure, an unconditional goto, and two
controlled gotos - the restart (restart the
immediately-containing loop) and the exit (figures follow on next 4 pages)(go to the first task after the immediately-containing loop). Although I have usedthese constructs for quite some time, they
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STRUCTURED FLOWCHARTS - A HYBRID APPROACH TO PROGRAM DESIGN

subtask 1

subtask 2

subtask 3

subtask 1

subtask 2

subtask 3

(a) (b)
CONVENTIONAL STRUCTURED

Figure 1: Sequence as a control structure. Figure la shows how a inear sequence of
subtasks is drawn using conventional flowchart notation. Figure 1b shows the
equivalent sequence using structured flowchart notation.

(condition)

T

body of loop

? while
(condition)

ody of loop

(a) (b)

CONVENTIONAL STRUCTURED

igre 2 Thawhile,,.do loon as a control structure. Figure 2a shows thewhile...do loop

using conventional flowchart notation. Figure 2b shows the equivalent loop using
structured flowchart notation. The diagonal line leading down indicates

that the condi-

tion (in the hexagon) is performed before the body of the loop.
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T
subtask done if
condition is true

T

(condition)
?

F
subtask done if
condition is false

(condition)

subtask done if subtask done if
condition is false condition is true

y

?
F

(a) (b)
CONVENTIONAL STRUCTURED

Figure 3: The if...then...else construct as a control structure. Figure 3a shows the con-
equivalent. Note that it is the placement of the letters T and F (for trug and false) thatdetermine the conditions under which a given subtask is performed.

ventional notation for this construct, while figure 3b shows the structured f1owshart

subtask 1task X

subtask 2

subtask 3a
Be Y?

subtask 3b

while

subtask 8

subtask 4

Figure 4: Example of the subdivision ore: tais that A central rule of structured f1owe

1, 2, and 6 are simple subtasks. Subtask 3 is an if,..then, construct. Subtask

tasks. Here, task X is broken into five subtasks executed in top-to-bottom order. Sub
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find largest valueMAXV
and ita indexMAXINDEX

Figure 5: Structured flowchart for program
FINDMAX. The problem to be solved is, given an
array V with N elements, to find the largest elet
ment, MAXV, and its index within the V array,
MAXINDEX. The numbers above each box give
the sequence and level of that box in relation to
the entire problem. For example, box 1 can be
broken into three subtask boxes, 1.1, 1.2, and
1.3.

INDEX TNDRX +1

Com
puter

Faire; (415) 861-7075

FINDMAXK
1.1

initalization, MAXV

.2

MAXINDEX=0

INDEX

2.1

N
2.1.1

CURY VIINDEX)

2.1.2
CURRY >

2.1.2.1
MAXV CURRV

8.1.2.2

333
Sw

ettRd., W
oodside, CA
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MAXINDEX INDEX
2.1.3

printMAXV,MAXINDEX



1t 10

body of dq-loop

(a)

body of repeat...until loop

untilERR .001

(b)

Figure 6: Examples of two additional structured programming constructe. Figure 6ashows the notation for a do-loop, a construct that already existe inmost programminglanguages. The hexagon contains all the pertinent information defining the loop, inwhatever form is comfortable to the user. Figure 6b shows the notation for arepeat...untilloop, which is distinguished from awhile, ,do bv the fant that tha farmartests the loop after, rather than before, the body has been performed. Also, here theloop is executed until the condition becomes true. In both figures 6a and 6b, the boxrapresenting the body of the loop can be expanded to the right into its component sub-tanaka.
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A CASE STUDY IN UNSTRUCTURED SOFTWARE

Howard R. Hollander
Specialist Software Engineer

Boeing Aerospace Co.
Little Mountain Test Annex

Hill AFB, UT 84056

There has been much talk within the software
The

When the design group got down to business a-
industry concerning structured software. gain, the customer delivered the second blow.
benefits are well known and many software The customer decided to use it's "organic cap-
groups are implementing structured software to ability" (later found to mean two employees, as
various degrees. The following paragraphs de- well as four other workers, each from a differ-
tail a nonfictional account of an unstructured ent contractor company) to take over the de-
software project. The names of ali parties sign and then to implement the system. Our
concerned have been deleted. This was done to field support was reduced to one person hired
protect the innocent and to save the guilty at the customer site in addition to myself.
from embarrassment. Our company was to complete the section of de-
Several years ago, while with a different sign we were working on before I was to move

company, I was given an assignment to work on out to the site.
the design of a real-time communications simu-
Jator for a major customer. The original plan A major module of our design was based on

was for my company to design, code, and debug work done on a similar project several years
the job. After debugging was completed, sev- earlier. The team members in the field had

eral people would relocate to the customer asked me for information on this portion of the
site for integrating the hardware and soft- design. As a gesture of kindness, I sent the
ware. Documentatton was important as changes source listings of the old version to the cus-
would be required as time went by. Already tomer. It should be noted that both projects
there was talk of the first major revision, used the same computer manufacturer, although
although it probably wouldn't be required different models in the product line were used

until after the initial job was completed, (the earlier project used a sixteen bit machine.

The customer had asked for a structured soft- The current project was using a 32 bit mini-
computer). I assumed the source listing giftware system, aS previous experience with other

contractors had shown them the difficulty in would be used to shed some light on the inspi-
We decided to ration behind the design. The listing was of

modifying unstructured code.
no value to the customer, as a number of soft-

use Hierarchy plus Input-Process-Output (HIPO)
(1) for generating our design document. This ware standards agreed to by all parties were

would allow for easy update of documentation not considered in the older system, The source

at the end of the integration phase. The many code from the original system was not struc-
other benefits (e.g. functional breakdown for tured and used several structured no-no's such

modular coding) convinced us that HIP0 was the as address and instruction modification.
best method for implementation. _ When I arrived at the customer site, I got

one of the biggest shocks of my life. I had

Our first milestone, the preliminary design hand carried the still unfinished design docu-

review, was hailed a success. The system was ment to the site, yet I found several people
already coding. They had taken the source

big, but the design team spent many hours re-
listing I had sent out, and were translating

viewing the system requirements so that no de-
The struc- code line by Tine to accomodate the differenttail would slip through the crack. It was claimed that the listing was

tured design document allowed us to eastly in- computer.
Management was

sert or delete design as required. The many close enough to start with.

published theorfes of structured software had getting restless because there had been no vis-
made believers out of all of us. ible progress (i.e. lines of code) on the pro-

As we proceeded with our detailed design in ject until that time.

preparation for the critical design review,
the customer took the first step toward un- A little batkground material concerning un-

structuring the system. It was decided that structured software is called for now. It is
we were to stop the design, as the customer important to code without any restrictions >

wished to make a major change in the require- such as design, to hinder your progress. A line

We were to switch from a single task of code is the only metric available to project
ments. management. A design document ts non-executable
to a multttask system. 'At thts pofnt, most

on a computer, hence they are of no value to
of the high level design was useless.
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anyone. Lines of code should be grouped into
modules of kilolines. Comments are strictly
forbidden.

In order to truly unstructure the software
the design document was thrown away (except
for all the portions that were my responsibil-
jty. I still was a believer in structured
software). With the design no longer available
to slow down the progress, coding began in ear-
nest. This method is known as real-time design
in the parlance of unstructured software.

With something tangible (i.e. code) to show
management, progress can be noted on the mas-
ter schedule (i.e. a management tool that
means nothing to any concerned party, but re-
quired by persons removed from the project).
When a module is completed, one step forward
is noted. At the next progress review, that
step and another should be removed, as it is
generally found that the completed module is
not doing half of the functions it should be.
Although the other half of the code performs
everything it should, all the interfaces to
the module are tncorrect, and the software is
rendered useless. The two steps backward to
each step forward ratio represents progress in
the middle of the project. Earlier on there
are a greater number of steps backward for
each one forward. The ratio decreases as
time goes on, until eventually the code, debug
and integration is completed, albeit at least
one calendar year late (seven man years in
this project. Luckily, it wasn't too large
a project).
The program description document presented

major problems. Several team members felt
documentation was beneath their abilities.
Several other team members found a way to use
the original document. In order to conserve
paper, they used the back side of the original
document for the draft copy of the new docu-
ment.

The customer approved an update to the sys~
tem shortly after completion of the originaleffort. The team effort to implement the
change was Herculean. Although I was no lon-
ger assocfated with the project, I was told
that some team members grumbled under their
breath about not structuring the code. To
paraphrase a well known expression, just waituntil next project.

Reference

(1) HIPO - A Design Aid and Documentation Tech-
nique, International Business Machines
Corporation, GC20-1851-1, 1974.
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ANIMAL - An Animation Language used in Creating
Animated Scenes in Color on a Personal Computer

byJim Blum
President of COMAGRAPH

(Computer Automated Graphics
and Text Processing)

768 Inwood Drive
Campbell, California 95008

ANIMAL (ANIMAtion Language) cur- In order to achieve the required
rently runs on a CROMEMCO SYSTEM III speed for achieving real-time animation
microcomputer system (see Figure 1), entire quadrants are paged into the
using a Summagraphics "BITPAD" digi- refresh memory using the 280 move memor
tizer, a portable SONI color TV, and Due to the limitedinstruction, LDIR.
the CROMEMCO "DAZZLER" bitmapped dot CPU power plus the use of interpretive
graphics board (64 X 64 resolution PASCAL, the display refresh frame buffex
with 1 of 16 colors plus black, or itself is used to hold the representa-
128 X 128 with 16 colors). tions of the objects displayed on the

screen (instead of using external ob-

drivers for the DAZZLER and BITPAD
With the exception of the ject record definitions). Objects on

the screen are pointed to by outlining
devices written in 280 assembly a temporary rectangular "window" with
language, the entire program is the BITPAD stylus.
written in UCSD PASCAL, and runs
under the UCSD PASCAL system. There- In addition to the pixel data in
fore, ANIMAL can easily be adapted the quadrant, the records in memory con
to other systems. tain the quadrant number, and a delay

time (in milliseconds) to allow the
ANIMAL provides commands for current frame to remain on the screen

creating animated scenes; running for the given time. Two display buffers
them in real time, and for saving are used to overlap display of the cur-
and retrieving them from diskette. rent quadrant with access of the next
A scene consists of one or many in- quadrant, and to simplify moving
dividual frames which are "run" objects around on the screen.
sequentially to create the anima-
tion. The entire scene is stored in
memory using PASCAL dynamic variables Input of Commands and Data
structured as linked records. The
entire scene must be resident in Full command names are displayed
memory before it is run for several on the CRT for each level of a command

reasons: One, the design of the hierarchy. Except for some special
DAZZLER board uses main memory as commands, commands are entered with
the refresh memory, requiring memory the first character of the command.

accesses to go through the main bus. Special commands are displayed with
{There is not enough bus bandwidth angle brackets around the command name

i.e. €EXI?. The BITPAD (which has aleft for simultaneous diskette
access.) Two, even if this were pos- resolution of 2200 X 2200) is used as
sible, the diskette access time plus the input device for entering all com-

the CPU setup time would be too mands and data. The lower portion of
slow (even if overlapped, interrupt- the BITPAD has a menu (pasted on) con-

taining.the alphabet, numbers,. colordriven, double-buffered I/O were
implemented). Fortunately, the re- names, and the special commands

fresh memory is only 2K bytes. In spelled out in full. Any one of the
addition, records in memory contain displayed commands may be selected by
a fourth (one quadrant) of the frame. pressing the stylus inside the box sur-
Therefore, only changed quadrants rounding the first character of the

command (or the box containing the
need be saved in memory.
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name of a special command - see
Figure 2). When a command is executed,further data (if required) is re-
quested by a prompt on the CRT. This
input data is normally the selection
of a point (or points) on the BITPAD
corresponding to a point on the dis-
play (TV). Since the resolution of
the BITPAD is higher than the display,the points are mapped (divided down)to the resolution of the display.
When it is desired to return to a
higher level of the hierarchy, the
special command (EXIT) in the lower
left-hand corner is selected.

Description of Commands

The program is initiated by exe-
cuting a file called ANIMAL. A greet-
ing is displayed on the CRT followed
by a display of the top-most level ofthe command hierarchy. The commandsat this level are:

Draw Fred Animate Changemode
<STOP PROGRAM>

Draw ("D" box) provides a set of
commands for drawing objects on the
screen in the current frame.

Fred ("F" box) stands for frameeditor, and provides a set of commandsto alter the current frame.
Animate ("A" box) provides a setof commands to run the current sceneat real-time, "walk" the scene one

quadrant at a time, or to save and re-trieve scenes from diskette.
Changemode ("C" box) provides aset of commands to select high resolu-tion (128 X 128 with one color plusblack) or low resolution (64 X 64 with

16 colors). In addition, black andwhite may be selected with high resolu-tion, and 16 grey scales may be selectedwith low resolution.
«STOP PROGRAM» (box located in bot-

tom right corner) is used to terminatethe program.

Draw Subcommands

When draw is selected, the desiredcolor (or grey scale) is prompted andselected with one of the 16 boxes con-taining the color names, followed bythe subcommand names displayed asfollows:

192

Dot Line Area Curve Paint
Triarea «EXIT»

After selection of one of the
subcommands, a cursor will appear on
the display and will follow the stylusaround whenever it is held near any
point corresponding to the displayarea.

Dot ("D" box) prompts for one
point. Selection of the point is made
by pressing down the stylus on the
BITPAD when the cursor is located
the desired point on the display.pixel (picture element) will then
appear at the desired location in
selected color.

at
One

the

Line ("L" box) prompts for the two
end points of. the desired line. The
two points are selected in the same
manner as in the Dot subcommand.

Area ("A" box) prompts for one
point and fills an area with the colorselected. The surrounding area fills
up with the new color until boundaries
on all sides are reached. A boundaryis a line or point containing a dif-ferent color from the original colorat the point selected.

Curve ("C" box) draws an are or a
complete circle by prompting for three
points. The first point is the centerof the arc or circle to be drawn. The
second and third points are the two
end points of the arc. If the second
and third points are selected at the
same location, a complete circle is
drawn.

Paint ("P" box) is a continuous
drawing.mode (has no prompts). Dots(pixels) are placed on the screenwhere and whenever the stylus is held
down and moved across the BITPAD.This gives the effect of a paint brush
being moved across the screen. This
mode will continue until a point out-side of the display area is selected.
The paint mode provides the creator or artistwith maximum self-expression, and is used when
none of the other draw subcommands can createthe desired shape or form. "Painting" takes alittle practice to get used to, but oncelearned becomes a very powerful tool. Besides
animation, "painting" may also, and in fact,has been used by an artist to create veryimpressive modern art (see last page).

Triarea ("I" box). prompts forthree points and draws a triangle

333 Swett Rd., Woodside, CA 94062



defined by the three points and fills it Animate Subcommands
with the selected color.

The animate command displays the
<EXIT> ("EXIT" box) returns to the following subcommands:

main command level.
Walk Run Beginning Save Purge

Fred Subcommands Fill Dump <EXIT>
Walk ("w" box) retrieves the nextWhen Fred the frame editor is

selected the following subcommands are sequential record from memory and dis-
displayed: plays it in the proper quadrant. This

subcommand provides a means of "walk-
Fill Erase Move Rotate <EXIT> ing" through the frames for inspection

and/or editing.Fill ("F" box) prompts for a color
and a window, and fills the window with Run ("R" box) runs the frames
the selected color. (quadrants) at full speed and thus

animates the scene.
Erase ("E" box) displays the next

lower sublevel of commands as follows: Beginning ("B" box) resets the
next record (quadrant) to be displayed

Screen Window back to the beginning of the scene
for rerunning or rewalking. The be-

If screen ("S" box) is selected, ginning quadrant is not displayed in
the entire screen is erased, If order to allow new frames to be in-
window '"W" box) is selected, then the serted at the beginning.
corners of the window are prompted, and
the area inside the window is erased. Save ("S" box) saves one of the
(Erasing can also be done by "painting" quadrants displayed on the screen at
an area with the erase color-~first the end of the current scene (or as
color box on left). the only quadrant if none existed

prior) in memory. A delay time in
Move ("M" box) prompts for a win- milliseconds (1 thousandth of a

second) is then prompted. The delaydow and destination point, and then
moves the pixels in the window to the time is entered using the number
destination. (Only one destination boxes followed by the enter ("ENTER")
point is required and becomes the new key. Remember this delay will occur
location of the corner entered first.) prior to accessing this quadrant on

subsequent walks or runs.This subcommand takes a while to exe-
cute and displays the message "Trans-
lating... while the window is being Purge ("P" box) throws away the
moved. entire scene in memory and releases

all of the memory used back to the
system.Rotate ("R" box) prompts for the

window, number of degrees to rotate,
and the point of rotation. This sub- Fill ("F" box) loads a scene
command also takes awhile and displays from a diskette at the end of any
the "Translating..." message. existing scene in memory. Multiple

scenes may be strung together to form
one long scene using this subcommand.(Note, the time it takes to move

or rotate a window is directly pro- The name of the scene corresponds to
portional to the size of the window. a diskette file name, and is selected
A scale subcommand to make objects by entering the characters of the file

name using the alphabet and numberbigger or smaller might be added
boxes, followed by the enter keylater, but is non-trivial to imple-

ment on a raster scan display such as a ("ENTER") .
TV.) Dump ("D" box) dumps the entire

scene to a file on the diskette. The<EXIT> ("EXIT" box) returns to
filename is entered in the same mannerthe main command level. as in the fill subcommand.

«EXIT> ("EXIT" box) returns to
the main command level.
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Both the PASCAL and ASSEMBLY
LANGUAGE source code for ANIMAL are
available on diskette from the
author at the address shown.

What's on the Horizon?

CROMEMCO has come out with a
new SUPER DAZZLER board having much
higher resolution (up to 756 X 484
pixels using 48K of memory), and has
solved the problem of simultaneousrefresh and disk I/O by using a two-
port memory. One port is used for
refresh and the other for CPU access
(through the main bus). In order to
use the maximum resolution of the
SUPER DAZZLER (which requires 48K of
memory) scenes would have to be
paged in from a fast external device
(such as a hard disk) instead of us-
ing main memory. In order to be ableto display one frame while retrievingthe next; and to simplify the movingof objects around the screen, an addi-tional 48K of display memory would be
required. The 96K of memory plus a
hard disk would double the cost of the system
(from $10,000 to $20,000).

In the next few years we mightsee CCD's (charge couple devices)used as the refresh memory, and Figure 2

down to a reasonable level. In addi-tion, faster microprocessors (such asthe ZILOG 28000 or the MOTOROLA
MC68000) will be readily available to
reduce the calculation time requiredfor animation.

bubble memory as the external storagedevice. This would reduce the cost BITPAD" Digitizer

Figure 1
COMAGRAPH COMPUTER SYSTEM
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Figure 4Figure 3

Figure 5 Figure 6

Figure 3 was generated by using the Draw Arc, Draw Line, and Draw Dot subcom-
mands. Figure 4 was generated using the Fred Rotate subcommand. Figure 5 was

generated by first using the Fred Move Window subcommand to move the figure
to the right side of the screen; followed by the Animate Save quadrants subcom-
mand to save quadrants 2 and 4; followed by another "move" to the left side of
the screen; followed by an Animate Beginning and two Animate Walk subcommands

to retrieve the two saved quadrants. Figure 6 was generated using the Fred
Erase window and Draw Paint subcommands. A simple animated scene to make the
arms and legs move with facial expression changes was generated (not shown) by
alternating between "saving" and "retrieving" the frames in figure 5 and 6

enough times, and then animating the scene using the Animate Run subcommand.
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These "paintings" were created using the Draw Paint subcommand.
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NPS MICRO-COBOL

LT Mark S. Moranville
Naval Postgraduate School

Monterey, CA 93940
PH 408-646-2449

Abstract quality COBOL compiler which could be used to
teach COBOL programming on microcomputers was

A compiler-interpreter for a subset of established. Since the compiler was to be used
ANSI COBOL has been implemented on an 8080 in a teaching environment minimizing compile.

Theor Z80 under the CP/M operating system. time was considered more important than minimiz-
implementation providesall nucleus level ing execution time. In addition since many CP/M
constructs and file options from ANSI COBOL. systems do not support 64K of main memory mini-
The language was implemented through a mizing the size of the compiler and interpreter
compiler and run-time package which can be was considered important.
executed in 20K bytes of main memory. A
program consisting of 8K bytes of intermed- Language Features
late code can be supported on this size

NPS MICRO~COBOL is a subset of ANSI COBOL.machine. The programs that make up the com-
piler and run-time package require 50K bytes The following paragraphs describe the most

disk important features of the language.of storage.
Background

Background Syntax

the NPS MICRO-COBOL compilex/interpreter A complete syntactic specification of the
Theis the result of thesis research at the Naval language is contained in the appendix.

Postgraduate School that commenced in 1976 to major deviations from ANSI COBOL are: -01) In
demonstraté that it was feasible to implement general only the short form of reserved words

a COBOL compiler on a microcomputer. are supported, for example: PICTURE is not a

The original design was based on HYPO- legal reserved word. PIC is the only legal
COBOL which is a Department of the Navy ap- form for this construct. (2) The input to the

proved subset of COBOL, designed to place compiler does not need to conform to ANSI COBOL
format. Free form input will be accepted as

minimal requirements on a system for compiler
support. The definition of HYPO-COBOL was the default condition with the exception that
prompted by the need for a small scale package any line with a in column one is treated as

that could exist in a microcomputer environ- a commerit line. If desired, sequence numbers
can beentered in the first six positions of

ment. The problem with using one of the
existing COBOL level specifications was that each line. However, a toggle needs to be set
the level structure was oriented toward batch to cause the compiler to ignore the sequence
environments on systems of various sizes, per- numbers. If the sequence number toggle is set

then all lines in the program must have sequence
mitting COBOL implementations of various
degrees of sophistication. Many of the numbers
features supported by even the lowest levels:

or six blanks in columns one to six.

Dataof COBOL are not applicable to an interactive,
Addition-single user system such as CP/M.

ally, the COBOL language being highly verbose NPS supports the standard COBOL

makes high demands on systems with regard to PIC clause entries (i.e. data characters: A, X,
9 operational characters: S V and insertion

parsing time and storage space MICRO-COBOL
characters: g,'. B, Ze *) It

was designed to reduce the size of the com-

piler and to eliminate functional redundancy also supports standard numeric data definitions

provided by multiple options in the language up to eighteen digits in DISPLAY format. All
Tt should be noted that. MICRO- numbers are stored in DISPLAY format and con-

statements.
COBOL is a proper subset of ANSI COBOL. verted to packed BCD format only for arithmetic

operations. This simplifies the conversion of
numbers by the. compiler. -Altheugh the syntax

Goals and "Objectives for the SYNC clause is supported no actions are

The original objective of the NPS MICRO- taken by the compiler since numbers in display

COBOL project was to demonstrate that it was format are always aligned on even word bound-
aries in 8~bit machines. One dimensional tables

feasible to implement a COBOL compiler on a
microcomputer. This goal was reached and a are supported at the elementary level.
econd objective of producing a production
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PART TWOInput-Output

NPS MICRO-COBOL supports I/O to the con- PART TWO of the compiler scans and
sole and disk files. parses the source program starting with the word

Console I/O is accomplished by using the PROCEDURE through the end of the program. PART
ACCEPT verb to read data from the console and TWO overlays PART ONE of the compiler. This is
the DISPLAY verb to write data to the console. possible because of the nature of the COBOLEntire records or elementary data items can be language. All variables in COBOL are declared
read or written using these verbs. prior to the beginning of the procedure division

Therefore the symbol table can be built by PARTDisk I/O is accomplished by using the
READ verb to read data from a disk file and ONE and used by PART TWO. PART TWO generatesthe WRITE verb to write data to a disk file. intermediate code for all executable instruction

in the PROCEDURE DIVISION of the progran.Sequential and relative (random access) files
are supported. All CP/M files created usingthe editor can be accessed either sequential- Interpreterly or randomly except variable length recordfiles which can only be accessed sequentially. The interpreter actually represents a
The physical file structure for random access pseudo-machine which interprets and executes theor sequential files does not change under CP/M MICRO-COBOL intermediate code. The pseudo-however, the types of reads and writes allowed machine contains a program counter, three thirty
by a MICRO-COBOL program depends on what type six digit registers for arithmetic operations, aof organization and access method has been subscript stack used to compute subscript loc-selected. ations, and a set of flags which are used to passThe implementor name specified in
the select clause follows standard CP/M file branching information from one instruction to
name format including drive specification, another.
however, the printer can not be specified. The machines instruction format con-If output is intended for the printer it is sists of multiple parameter operations whichfirst written to a disk file and then sent to contain all the information required to performthe printer using the PIP command. Files one complete action by the language. For ex-

the COBOL statementthat are written using the ADVANCING clause ample:are print files and can not be read. Files MOVE A TO B
must be closed if they have been written, might generate the following intermediate code
however, the standard COBOL requirement to MOV .<ADDRESS OF B><ADDRESS OF. A><length of Aclose an input file prior to the end of pro- <length of. B>
cessing does not exist. The interpreter consists of two modules BUILD

and INTERP. The BUILD program is loaded firstImplementation and reads in the intermediate code, initializesall memory locations requiring initialization,
and resolves all unresolved address references.Compiler
When these actions are completed the BUILDThe compiler is a one pass compiler routine copies the INTERP programs into memorythat scans and parses MICRO-COBOL source and transfers control to it.

programs, and generates intermediate code for
the MICRO-COBOL interpreter. The scanner is Memory Organizationsimilar to other scanner implementations.The parser is an LALR(1) table driven finite The memory of the pseudo-machine isstate automation. The compiler reads the divided into three major areas: 1.) the datasource program from a disk file extracts need- area is established by the DATA DIVISION state-ed information for the symbol table and writes ments of the source program, 2.) the constantsintermediate code to a disk file. The comp- area which is established by both the DATA andiler consists of two major modules: PART ONE PROCEDURE DIVISIONS of the source program, andand PART TWO. 3.) the code area which is established by the

PROCEDURE DIVISION.PART ONE The data area is the lowest area in
the pseudo-machine. This area contains thePART ONE of the compiler performs storage for identifiers declared in the DATAthree major functions. First it establishes DIVISION. Additionally, the data area containsthe interface between the compiler, the source the File Control Block (FCB) and the bufferfile, the intermediate code file, and the space (128 bytes) for all files declared in themodule which reads and passes control to PART source 'program.TWO of the compiler. Second, it scans and Immediately following the data area is theparses the source program from the beginning code area. This contiguous area of storageup to the PROCEDURE DIVISION. Third, it contains all executable code generated. Thegenerates output consisting of the symbol constants area,is located in high memory of thetable (saved in main memory) and any data pseudo-machine. This area contains all editp tialization intermediate code. field masks as well as all numeric and non-
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vmaria literals. Figure 1 illustrates the
memory organization of the pseudo-machine.

Conclusions PSEUDO-MACHINE ORGANIZATION

This project has resulted in the con-
struction of an applications oriented COBOL
compiler for microcomputers with 20K bytes of
memory. The compiler compiles at an average
speed in excess of 400 lines per minute on a
Z-80 CP/M system. In comparison to full ANSI Top of Memory
COBOL compilers, it compiles faster and uses
less memory and still supports most of the
constructs that support structured COBOL
programming. Base of BDOS
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NPS MICRO-COBOL SYNTAX

This section contains the syntactic specification of each element in NPS MICRO-COBOL. The
following conventions are used in explaining the formats: Elements enclosed in broken braces

Elements enclosed in braces {}<> are themselves complete entities and are described elsewhere.
are choices, one of which has to be used. Elements enclosed in brackets {] are optional.
Elipses "..." indicate that the preceding item may be optionally repeated. All elements in

User defined names appear incapital letters are reserved words and must be spelled exactly.
lower case. These names are restricted to 15 characters in length and the first character must
be an alpha character.

IDENTIFICATION DIVISION

IDENTIFICATION DIVISION.
PROGRAM-ID. program-name.
[AUTHOR. <comment>.]
(DATE WRITTEN. <comment>.]
(SECURITY. <comment>. ]

"ENVIRONMENT DIVISION
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. <comment> [DEBUGGING MODE].
OBJECT-COMPUTER. <comment> .

[INPUT-OUTPUT SECTION.
PILE-CONTROL.

<file-control-entry>
FILE CONTROL ENTRY

1.
SELECT file~name ASSIGN implementorname
[ORGANIZATION SEQUENTIAL) [ACCESS SEQUENTIAL]

2.
SELECT file-name ASSIGN imp] ementor-name
ORGANIZATION RELATIVE [ACCESS {SEQUENTIAL [RELATIVE date-name]}].

{RANDOM RELATIVE data-name
DATA DIVISION

DATA DIVISION.
[FILE SECTION.
[FD file-name

{BLOCK integer~1 RECORDS)
{RECORD [integer-2 10] integer-3]
{TABRT, RECORDS {STANDARD}]

{OMITTED }
[<record-description entry>] ...] ...
{[WORKING-STORAGE SECTION.

{<record-description entry>] ... I
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DATA DESCRIPTION ENTRY

level-number {data-name}
{FILLER }

{REDEFINES data-name]
[PIC character-string]
{USAGE {comP}

{DISPLAY}
(SIGN {LEADING} [SEPARATE] ]

{TRAILING}
[OCCURS integer]
[SYNC [LEFT ]]

RIGHT

[VALUE literal].
PROCEDURE DIVISION

1.
PROCEDURE DIVISION
section-name SECTION.

1

(paragraph-name. <sentence> [<sentence> ... ... ]

2.
PROCEDURE DIVISION

paragraph-name. <sentence> [<sentence> ...] ..-

VERBS
ACCEPT identifier
app {identifier} [{identifier-1} ] TO identifier-2

{literal } {literal-1 }
[ROUNDED] {SIZE ERROR <imperative statement>]

CLOSE file-name
DELRTE file-name [INVALID<imperative statement>]

DISPLAY {identifier} [{identifier-1}]
{literal {literal-1 }

DIVIDE {identifier} INTO identifier-l
{literal }
[ROUNDED] [SIZE ERROR<imperative statement>]

EXIT
GO procedure-name
GO procedure-name [procedure-name-1] ...

procedure-name-20
DEPENDING identifier

IF <condition> {<imperative statement>...}
{NEXT SENTENCE}

[ELSE {<imperative statement>}
{NEXT SENTENCE}

MOVE {identifier} TO identifier-1
{literal}

MULTIPLY {identifier} BY identifier-1
{literal }
[ROUNDED] [SIZE ERROR <imperative-statement>
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OPEN {INPUT} file-name
{output}
{I-0

PERFORM procedure-name [THRU procedure-name~1]
PERFORM procedure-name [THRU procedure-name-1]

{identifier} TIMES
{integer }

PERFORM procedure-name [THRU procedure-name] UNTIL
<condition>

READ file-name INVALID <imperative-statement>
READ file-name END <imperative-statement>
REWRITE record-name [INVALID imperative-statement]
STOP {RUN}

{literal}
SUBTRACT {identifier} {identifier-1} FROM identifier-2

{literal } {literal-1 }
[ROUNDED] [SIZE ERROR <imperative statement>]

WRITE record-name [{BEFORE} ADVANCING {INTEGER}]
{AFTER } {PAGE }

WRITE record-name INVALID <imperative-statement>

CONDITIONS

RELATION

{identifier}{[NoT] GREATER} {identifier-1}{literal }{ [NOT] LESS } {literal-1 }
{(NOT] EQUAL }

CT.ASS

identifier [NOT] {NUMERIC}
{ALPHABETIC}

IMPERATIVE-STATEMENT

An imperative statement is one that has no conditional action (i.e. ADD A TO B).
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AN INTRODUCTION TO THE WONDERS OF PASCAL

James Gagné, M.D.
President

DATAMED RESEARCH
143 Roscomare Road

Los geles, CA 90024
(213) 472-8825

This is an outline of my talk; E. Records; case variant records
for more detail see my article in the

F, Pointersrecent Kilobaud Microcomputing.

I. Structured Programming G. Files
A. Concept of clear, controlled Iv. Input and Output

program flow
A. Predeclared files INPUT, OUTPUT

B, Recognized control structures
B.1. Sequential statements READ, READLN

2. FUNCTIONS, PROCEDURES (call C. WRITE, WRITELN
by value, call by reference )

3. IF... THEN D. Simple inputs; structured
outputs

4, IF. . - THEN. s BLSE
E. EOLN, EOF5. CASE. e OF. eae

as eee F, GET, PUT
be wee

e

NS aoe
V. Standard Functions

6. REPEAT. ..UNTIL A. ABS (X)
7. WHILE...DO B. SQR (X)
8. FOR...TO/DOWNTO...DO C. SIN (X)
Top-down programming D. cos (X)

II. Fundamental Concepts E. EXP (X)
A. Statement LN (X)
B. Block G. SQRT (X)
Cc. Single-pass compiler compatability H. ARCTAN (X)

Tit. Data Types. I. ODD {X)
A. Integer J. TRUNC (X)
B. Real K. ROUND (X)

L. ORD (X)Cc, Character
M. CHR (X)D. Arrays

F.
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N. succ (X)
O. PRED (X)

VI. A Word About Dynamic Variables

VII. A Brief Description of UCSD Pascal
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Abstract

A NEW, CLUB

FOR USERS OF UCSD PASCAL

James Gagné, MD
President
DATAMED RESEARCH
1433 Roscomare Road
Los Angeles, CA 90024
(213) 472-8825

Datamed Research is annmmeing a new yun On any microprocessor without modification.

UCSD Pascal (trademark, the Regents of the
service for users of Pascal, particularly Even the disk formats are the same, xcept for

We are forming aUhiversity of California)
the minifloppies used for the Apple, North Star

users group, very similar to the opular
or TRS-80. So disk software may be freely
shared among of such diverse machines

@/M Users Group, and will distribute don- & POP-11 or an 8080.
ated Pascal software on 8-inch floppy disks
in both UCSD and CP/M disk formats, at a The Pascal Users Group
very low cost.

This paper briefly reviews the fea- It would sem natural for a large users
tures of UCSD Pascal, discusses the exist- group to arise to share software. To date
ing Pascal Users Group and why this Data-
med Research service is required, and

howevr, only the original Pascal Users Group

describes the philosophy and logistics of
("PUG") serves this function The PUG sprang
into existence in 1976 to serve as a forum for

this new software sharing group. the then few hundred Pascal progranmers. Pri-

Introduction
marily, they support the standard language
based on the Jensen and Wirth Pascal User Manual

The UCSD Pascal language system is grammers would like to language to make it fitand Report. discuss the horrors certain pro-

ae of the mst sophisticated microcan- their needs, and report on available Pascal
puter software systems available today. implementations and programmer opportunities.
Because of the ease with which one can Only secondarily does the PUG disseminate soft-
write and maintain high quality programs ware (based on Jensen and Wirth Pascal),
of mst types, from systems software to although since 1978 the PUG has published sev-
business applications to games, it is eral superb "software tools", such as auto-
becoming increasingly popular. Already matic formatters to print programs clearly and
a number of other Pascal implementations a large and extremely sophisticated text for-
have appeared for microprocessors, though matter. They can be reached at the University
none so complete. The UCSD system promises Computer Center, 227 Experimental Engineering
to be the vanguard of an enormous interest Building, 208 Southeast Union Street, Univer-

to P-code, designed for a hypothetical year. I suggest you start your collection from
16-bit stack machine that mst be emulated the 1977-1978 year. (Back issues are avail-
in software on most microprocessors. Even able at the same annual] rate.)
though this P-code interpretation system The PUG newsletter presents several diffi-
runs three times slower than assembly culties to the user of UCSD Pascal who wishes to
language, it is much faster than any other share software. First, relatively little soft-
interpretive language available for micros, ware is published, albeit that which does
and has the additional advantage that P-code appear is of high quality. Second, the programs

tremely rapid execution.) In additton; once quickly system. than the.character-hy-

in Pascal in the coming decade. sity of Minnesota, Minneapolis, Minnesota
UCSD Pascal compiles its pograms §5455. A subscription is now $6 per academic

occupies approximately one-third the space must be adapted for UCSD Pascal. It turns out
of native machine language. (Now, however, that this task is trivial, and concerns primar-
at least two manufacturers have produced ily disk i/o. Third, the programs are a little
computers that xecute P-code directly, slower because the nonstandard UCSD functions
as their mchine language, offering ex- like strings aren't used; strings run more

the P-code interpreter has been installed, character approach needed by standard Pascal.
programs written in UCSD Pascal may be The overwhelming problem, however, is that
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the Pascal Users Group publication, the
"Pascal News,"' appears only on PAPER
(yecch!). And even if they did use
machine-readable media, most members run
large computers that talk to each other
via tape. So you have to type the soft-
ware into the machine on your ow.
assure you, having done it, that this is
no mean task.

A UCSD Pascal Users Group on machine-
readable media

In the interests of promoting the mre
widespread use of Pascal and bniilding up
a sizable program base, Datamed Research
is announcing the formation of a UCSD Pascal
users' group. It will take a form verysimilar to the highly respected CP/M Users
Group: all offerings will be on 8~inch,
single density, IBV-compatible soft-sec-
tored floppies, offered virtually at cost
($10 per disk). Software will be donated
by interested users. Software donors will
receive a free disk volume of their choice
in acknowledgement of their donation. For
software to be accepted for distributionit MUST (a) work (no known bugs) and (b)
come with at least adequate documentation
on the disk. Further, with rare excep-tions it must be supplied in source code
to allow other users to adapt it to their
systems.

There is one exception to the require-
ment for source code. If you were develop-
ing a sophisticated program that you hopedto sell, but needed assistance in discover-
ing remaining bugs and system inconmpati-bilities, you might donate the interim
B-code to the users group. Then, users whofirst discovered a particular problem or
gave other feedback you considered valu-
able would receive an incentive such as a
discount on the completed program. In the
mantime, users would benefit from a pro-
gram that worked most of the time.

Potential sources of Pascal software
abound; by no means must you donate onlyoriginal work. There is a mountain of
public-domain Basic software that is
easily adapted to Pascal. In the process,
you can usually spruce up the program a
good deal, because Pascal is so much easierto work with than Basic. It will be
important, in addition, for the users to
begin a library of Pascal procedures and
functions to handle the mre common pro-
gramming problems. For example, we needa set of mathematical fimctions for
complex variables, statistical functions,and basic business software support (rou-tines to translate integers into dollars
and cents and vice versa) to realize the

full power of the language. Y am presently
writing a program which will automate the
production of CRT screen masks and (more
exciting) handle data input from the CRT
directly. This program will accept in sim-
plified form the desired CRT mask directly
from the system editor, plus needed data about
the variables to be typed in by the user. The
program will generate Pascal 'source code for
incorporation into your applications programs
and handle automatically things like goof
proofing (preventing the program fram crashingif the wrong types of data are entered),
variable declarations, saving the CRT mask
data within the procedure or on the disk as
you wished, etc.

By the way, since it is relatively trivialto transfer text from the UCSD disk formt
(similar to the PDP-11 RT11 format) to CP/M,all volumes will also be available on CP/Mdisks for those using CP/M-compatible Pascal.
However, you will be on your own to get the
programs to fit into your memry (remember
that native code versions are three times
larger) and adapted to your system. We will
be happy, though, to accept Pascal software on
CP/M disks if it can be readily adapted to the
UCSD systen.

As of December 1, 1979, there is enoughsoftware and other goodies for the first two
volumes; contact Datamed Research directly for
the exact number of volumes and their contents.All documentation will be on the disks. The
disks will include:

1) The powerful pretty printer and for-
matting programs, to beautify Pascal source
code, from the Pascal News Vol. 13.

2) A Pascal driver for a D. C. Hayes

another. This should not be hard to mdifiyfor other modems, Two versions of this programhave been prepared by different authors.
3) A file printer offering several optionsin page headings and page numbering, as well as

single to quad line spacing. Good for programsand manuscripts.
4) An assortment of games, ranging from

CHASE to SKYLANES. (As of yet, no STARTREK. )5) Two programs in Pascal to convert UCSD-~
format disks to the CP/M format, and vice versa.6) A nifty restructuring of the 8080/Z-80interpreter and BIOS to support disks formattedwith 512-byte blocks (single or double density)for a 23% greater disk capacity and a breath-
taking increase in disk access speed, as wellas a slight shrinkage of the interpreter. Themodified BIOS accepts 128-byte and 512-bytesectored disks transparently, although you haveto reboot if you change disk density. In

an ADN-3A.

can

Taodem, so your computers can talk with one

handling routines for a dumb terminal
addition the BIOS contains complete

such as
7) If you've tried to get up UCSD Pascal
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in a CP/M vironment noticed
that the UCSD system is considerably
more demanding of your BIOS than was CP/M.
We will have notes on providing the extra
functions required, plus many of the as-
pects of the 8080/Z-80 implementation not
documented.

you

Poasible Fytyre Directions

Since there is little question that
Pascal will grow by leaps and bounds, the
major question is how to keep up with the
machine-readehle formats required by the
various micros and minis utilizing Pascal.
For now, we are limited to standard 8-inch
floppies, and if there were enough demand
I would consider distributing the volumes
in hard-copy form at a modest increase in
price for those who could not utilize full-
size disks. But perhaps there are others
with the hardware capabilities of trans-
ferring programs from one format to an-
other (e.g, to North Star or Apple disks)
or who are willing to copy the smaller
disks for distribution. If we can pro-
vide these services, then other formats
could be distributed as well.

Although programs would be the mein
emphasis, I hope to have other features
on the disks as well as softwate. Infor-
mation on programming tips would certainly
be a useful addition. For example, there
are a number of "hidden gotchas" in the
UCSD system, as well as features that are
inadequately documented. Also, I don't
think it's clear just which
techniques are the most portable from sys-
tem to system. For example, including a
PAGE (OUTPUT) within a program in my sys-
tem clears my screen or causes a formfeed
a the printer. It does nothing in systems
that do not recognize ASCII formfeed
character (12 decimal). One could clear
the screen on ANY UCSD system
to the bottom of the screen, doing 24
WRITELN's, then jumping to the upper left
of the screen. Is there an easier way
that will always work?

Finally, we should share algorithms
and reviews of commercial Pascal software.

For Further Tn

You can find out more about the pres-
ent status of the users group by writing
the address at the the paper
and including a selfaddressed, stamped
envelope. Alternatively, 8-inch floppies
can be ordered at $10 per volume; the
murber of volumes available at the 'time
this is published will be at least two.
Make sure you specify UCSD or CP/M format.
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HOME BUS STANDARDS ASSOCIATION,
WHAT IS IT AND WHAT DOES IT MEAN?

Robert J. Richardson
Director, Consumer Electronics Department

SRI International
333 Ravenswood Ave.

Menlo Park, CA. 94025
(415) 362-6200 Ext. 5448

Introduction 'Through HBSA, the central nervous system
of the computerized home of the future can

The personal or home computer has often be quickly defined, thereby facilitating the
been mentioned in conjunction with the concept linkage of advanced technology's capabilities
of overall management of home environmental with immediate public needs.
control and monitoring systems, home enter-
tainment, and information systems. One of the HBSA--Why?
factors inhibiting wide acceptance and reali-
zation of this concept is the fact that con- "Intelligent" products are proliferating
necting to control and monitoring points of in the consumer field at an ever increasing
the home environmental systems is a complicated rate. Microprocessors are finding their way
and costly process. The concept of the Home into everything from door bells, light
Bus Standards Association provides an optimum switches, furnace and air conditioning sys-
approach to eliminating the economic and org- tems, to blenders and microwave ovens. New
anizational inhibiting factors. security devices, clock radios, stereos, and

the ubiquitous personal computer contain
The Home Bus Standards Association (HBSA) powerful microcomputers whose current capa-is a non-profit (IRS501C3) membership organi- bilities far exceed the effective applica-zation for the purpose of establishing a widely tions. By the end of the 1980s, according

accepted set of communication protocols, allow- to many observers, microprocessors will be
ing all household electrical devices to inter- found in almost every electrical product sellact as parts of a modular intelligent network, ing for over $20, and the typical home will
using powerline carrier digital packet radio contain a couple of dozen devices incorpor-transmissions. ating "electronic intelligence."

The.consumer benefits of a Home Bus system Once a manufacturer has made the deci-include direct savings from reduced energy sion to include a microprocessor in a con=
consumption, improved personal safety, and sumer product, the challenge then becomes
the convenience of remote and automatic control finding ways to usefully exploit its tremen-
and monitoring of every system in the home. dous power. The recent advances in semicon-
These benefits can be provided at little or ductor price/performance have been so vast
no additional cost to the consumer, due to the that, for all practical purposes, "intelli-recent advances in microelectronic technology gence is free." Now the "problem" is apply-combined with high volume production of stan- ing these capabilities to the service ofdardized "Bus Compatible" components suitable genuine consumer needs.for use in a broad variety of applications.

One of the major aspects inhibiting theHBSA's objectives are to serve as a neutral true potential for effective utilization offocal point for development of an industry- these products for the benefit of consumerswide monitoring and control signal language, is the fact that they are unable to receiveand to provide fundamental public education changing control directives and report cur-informing consumers about the advantages of rent status.
having Home Bus type technology.

Nearly every major consumer electronicHBSA is needed because no current equipment mamifacturer and every utility tsorganization covers the diverse spectrum of. exploring individual approaches to remoteproducts potentially benefiting from bus
compatibility:

control and status reporting for their indi-appliances, heating and vidual products and services. Various remoteair conditioning equipment, home entertain- control products and techniques have alreadyment devices, utility meters, the telephone, been introduced to the market.lights, locks, alarms, and so on.
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Establishment of such a standard will
most likely occur in one of two ways. Thefirst scenario would be for a very large
company to unilaterally announce a communi-
cations protocol applying to all of its prod-

Transferring this concept to the consumer
market requires establishment of a common "lan-
guage" allowing various products made by various
manufacturers to talk with one another. Several
large electronics companies have already beguninternal programs to develop such a language.If the industry continues in this fashion, the
"tower of Babel" syndrome is likely to occur
with many different incompatible schemes
developing which will ultimately be in con-
flict, confuse the consuming public, upset
the regulatory authorities, and inhibit the
growth of interactive systems of all types.

Clearly it is difficult for individual
companies and interested individuals and org-
anizations to work together without the nec-
essary unaffiliated, non-profit minded focal
point. This is, therefore, the reason for
founding the Home Bus Standard Association.

Bus Standard--What Is It?
The term "Bus Standard" is used in the

computer industry to describe the means of
linking together the modular elements of a
system. For example, many computers consist
of large boxes filled with stacks of plug-in
printed circuit boards. The "Bus" is the set
of wires interconnecting all the printed cir-
cuits.

During the past few years the phrase
"Bus Standard" has broadened to also include

tronic equipment. For instance, the "General
Purpose Instrument Bus" (IEEE 488) allows a
wide variety of laboratory inetruments to com-
municate with each other as parts of an intel-
igence network. The Home Bus Standard trans-
fers this concept. from the laboratory to the
home, by defining a system which enables vir-
tually all of the household's electrical and
electronic devices to send and receive moni-
toring and control information.

To avoid the inconvenience of having to
install special cables, Home Bus is a packet
radio communications protocol. It is designed
for FM transmission over the existing 110 volt
house wiring in a manner similar to "wireless"
intercoms. A "Bus Compatible" product will be
instantly "on-line" when plugged into any wall
socket.

Role of HBSA

The emergence of mltiple incompatible
Home Rus type communication protocols would
damage the interests of both consumers and
business by inhibiting the acceptance of
beneficial new technology. A single stan-
dard, comparable to our national 110 volt,
60 cycle electric power standard, would be to
everyone's advantage.
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-video cassette recorders.

methods for tying together other types of elec-

ucts, with hopes that other companies will
follow the lead by also making their products
compatible. The problem with this approachis that other companies may be unwilling to
concede the substantial marketing advantages
accruing to the originator of the "standard.
An example of this response can be found in
the incompatible Betamax and VHS formats for

The alternative mechanism for creating
a standard is a neutral, non-profit associa-
tion. This approach has several significantbenefits. Because the association's standard
does not create any unfair marketing advan-
tages or disadvantages for the participating
companies, there is less chance of a compe-titive reaction resulting in an incompatible
protocol. Because no single company producesall the items likely to become bus compatible,
the association's ability to consider input
from all affected business sectors should
result in a technically superior protocol for
industry-wide use. Finally, the association
approach is much less likely to encounter
legal problems with the Department of Justice
Anti-trust Division or the Federal Trade
Commission.

HBSA--Objective

Home Bus Standard Association, Inc.,
headquartered in Washington D.C., is a non-
profit corporation qualified for non-profit
and tax exempt status under Section 501 (c)
(3) of the IRS code of 1954 as amended.

The objective of the Association is to
conduct applied sctentific research relating
to the development, maintenance, and promul-
gation of a home bus standard. Initially,
the primary objective of the association is
to develop and define the optimm standard
which will benefit the consumer and allow
full utilization of the capabilities of intel
ligent microelectronics in the various elec-
trical, consumer products found in the homes
of today and tomorrow.

Secondarily, once this common standard
has been established, the role of the Associ-
ation will shift to one of promulgation,
education, and maintenance of the standard
in the community.

Consumer Benefits

The existence of a Home Bus Standard
makes possible a variety of features and
services to more effectively meet consumer
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meeds. Such features and services include
energy conservation, personal security and
convenience systems.

Energy Conservation. Home Bus will
carry heating and air conditioning sensor
and actuator signals, allowing easy, owner-
installed retrofit of more sophisticated and
efficient systems. It will also provide for
monitoring and control of electric power con-
aumption, reduce utility costs by connecting
the gas and electric meters to the telephone--
eliminating the need for meter readers. In
addition, Home Bus will facilitate automatic
control of passive solar devices such as
electric window coverings helping to increase
the energy efficiency of most existing
structures.

Personal Security. This application
class includes fire and burglar alarms, con-
trol of lights for simulated occupancy, and
remote surveillance of children, swimming
pools, and the like. Home Bus will also al-
low medical monitoring for patients who may
otherwise require hospitalization or nursing
care. For example, many senior citizens
living alone would like a portable "panic
button," worn on the body so that it is
always available to summon emergency aid.

Convenience. In comparison to the pre-
viously described life and energy saving
benefits, the convenience of remote and
automatic control of household systems seem
frivolous. Yet these features are probably
the greatest source of consumer appeal.

The easiest way to visualize the possi-bilities is to imagine a cordless handheld
device slightly larger than a pocket calcu-
lator that is both a wireless telephone and
a remote controller for everything in the
house: the T.V., stereo, lights, drapes,
intercom, heat, door locks, hot tub, clock
radio, washing machine, and so on.

It is important to recognize that the
system does not require a home computer,
though it angments its power if you have
one. For example, you go to the department
store and only buy a clock radio and a hot
tub. If both are Bus compatible, you can
send a message saying "Warm the water to
103° and ring me back when you are ready."

Bus compatibility will extend even to
the kitchen blender, some of which already
contain a microcomputer chip. Because the
blender also already has a keyboard, the
incremental cost of making it a Bus "talker"is virtually nil.
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Industry Benefits

The existence of a Home Bus Standard
offers a number of advantages to the consumer
electronic and appliance industries.

First, Home Bus makes possible a new

generation of advanced products with signi-
ficantly greater consumer utility. This will
result in an increase in the industry's pri-
mary demand.

Second, Home Bus is the ideal vehicle
for the consumer electronic industry to make
its contribution toward dealing with our
national energy crisis. This is important be-
cause much of the public now perceives elec-
tric appliances as part of the problem, rather
than part of the solution.

Finally, Home Bus can serve as the key
factor in coupling the enormous power of the
new large-scale integrated circuita to the
actual needs of the consumer marketplace.
It ig, in short, the missing link for the
computerized home of the eighties.
HBSA--When?

The Association has initiated a formal
membership drive. At the same time, the
Association is beginning an information
gathering phase to establish contact with
those who may contribute technical informa-
tion, expertise, or other data pertinent to
the subject matter.

It is anticipated that within a short
time the primary criteria for the technical
development will be defined and that the
technical development of the protocol will
be underway. At that same time, the formation
of various evaluation committies which will
consider issues of social, operational, and
product requirements will be established andwill begin developing criteria for considering
the optimum choices of the possible approaches
to the standard.

While it is impossible to set an exact
date for the final standard determination at
this time, it is understood that time is of
the essence and that the determination would
be finalized as soon as possible. Realisti-
cally, that final determination cannot be
anticipated sooner than six months. It must
be established within eighteen months to
carry the necessary impact that will benefitall concerned.
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BS--How?

The Association has retained SRI Inter-
national (formerly Stanford Research Institute)
as its prime contractor, due to SRI's existing
expertise in almost all the technical and busi-
ness areas involved in the Home Bus effort.
SRI is in the process of concluding a preli-
minary feasibility study for HBSA.

The various review committees covering
such areas as social impacts, human engineering,
and the various product categories are being
organized by SRI and will be composed of appro-
priate individuals from institutions and
industry with the prerequisite expertise.
At various stages in the development process,
the alternative techniques and issues will be
submitted to the membership for review and
comment.

Companies who become members are encouraged
but not bound to contribute technical expertise,
human interface, product market and business
criteria to the Association. SRI will assure
that all information submitted will not be
attributed or linked to a specific company
during the course of the process without
specific authorization to do so.

Companies who participate are encouraged
but not bound to use the Home Bus Standard, once
defined, in their products.

Consequently, from the point of view of
a strategic planner, the best solution is
establishment of a non-profit trade associa-
tion tasked with creating, maintaining, and
promoting a Bus Standard. This would provide
a neutral common ground where representatives
of industry, government, and concerned con-
sumer groups could come together for the
benefit of all involved.
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A LINEAR SCROLLING CRT WITH STANDARD PARTS

John P. Cater
Manager, Intelligent Systems Engineering

Southwest Research Institute
6220 Culebra

San Antonio, TX 78284

Introduction

Have you ever heard of speed
reading a program on a CRT display?
Not likely, because most displays
use a method of scrolling which ap-
proximates a rachet motion. I call
this type of scrolling "racheting".
Using some crafty software and a
standard CRT controller chip, a CRT
display can be easily constructed
which provides program listings and
visual outputs exactly like the
rolling movie credits on your fav-
orite TV show. The following dis-
cussion details the software and
hardware necessary to get you started
on your own rolling CRT display.

Background

To illustrate the significance
of this feature in a CRT display let
me remind you of the many times that
you have typed "LIST" into your per-
sonal computer. You then sat there
in pure bewilderment as your program
flashed by your eyes at breakneck
speed. After several minutes of
angry but determined leafing through
your instruction manual you found a
way to either slow down the listing
process or list only several lines
at a time so that you could finally
read that cherished program.

The problem described above is
not really caused by the computer's
listing speed, but by the process of
standard scrolling. Let us assume
that the text is being put on your
CRI screen at a rate of 10 lines per
second. If your display has a cap-
ability of 16 or 24 lines of text,
this means that the particular line
you were searching for was somewhere
on your screen for 1.6 to 2.4 seconds.
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Now, surely your eye could find a line
of 10 to 20 characters and read it in
that time.

Not so! Since the lines of text
move up the screen in a jumping motion
from one discrete row to the next, the
persistance of your eye causes each dis-
play row to become a blur of characters.
If your CRT screen were 1000 lines long
and you therefore had 100 seconds to find
a specific line, you never could because
the scrolling mechanism is built for your
computer, not you.

Now, let us assume that we could
take those 16 or 24 discrete text rows
and give them around 500 possible jumps
up the screen, moving only one character
dot at a time. The result would be a
display that moves smoothly up the screen.
And since the maximum overlap occurring
during the scroll would be one row of
character dots, the eye persistance pro-
blem is eliminated.

The bottom line of the above compari-
son is one very visible difference. A
scrolling rate of 10 lines per second ap-
pearing as a complete blur on a "normal"
CRT display is completely readable on a
linear scrolling CRT display. Such a
display can be built using a CRT controller
which allows dot by dot vertical positioning
of the video display.
The CRT Controller

The CRT 5027 Video Timer and Controller
Chip used in this display system is a
register programmable 40 pin COMPLAMOS ®

N channel MOS/LSI device. It contains
the required internal logic functions to
generate all timing sfgnals for presenting
and formatting an interlaced or non-inter-
.laced video display. Since the controller
chip provides horizontal sync, vertical
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sync, and composite sync (including The Peripheral Interface Device (PIA)
inter-sync pulse serrations) the CRT has five output bits dedicated to sup-
monitor used may be driven from com- plying the attribute write code when any
posite video or individual sync sig- character is written into the video mem-
nals. Display flexibility has been ory. This technique allows the micro-
insured by the use of software pro- processor to output, for instance, the
grammable registers which control specific code for character flash, half-
characters per data row, data rows intensity to the PIA port and then any
per frame, and raster scans per data subsequent characters written into video
row and per frame. An additional memory will flash with half intensity.
register included as a data row
counter facilitates text line scrolling The bus arbitration in the system
associated with most CRT displays. allows the microprocessor to access the

video Random Access Memory (RAM) anytime
The key feature included in the CRT 5027: is not requiring new line

data. Since the video line buffer isthis CRT controller chip is the abil-
ity to vertically position the start filled from video RAM only during the
of the display by scan line anywhere first of 14 scan lines for each char-
on the CRT screen. I assume this was acter row, the video RAM is available
originally provided by the designers for microprocessor use about 92% of the
at Standard Microsystems Corporation time. This low overhead permits rapid
as a method of exact vertical centering text changes and real-time graphics
of the display. However, with soft- animation.
ware which slowly raises the display
on the screen and at the same time This versatile display system was
rachets the text on the screen up- interfaced to a 6502, as shown in figure
ward, a rolling text effect is easily 2, which makes the design information
accomplished. directly usable on the 6800 series pro-

cessors.
Before we examine the operation

of the software let us look at the Since the internal CRT 5027 reg-
Since there isters are either read or write only,hardware configuration.

are no special hardware tricks required there is no need for the Read/Write line
for the rolling display, the design to be used. Some care should be taken,

however, to write only to input reg-of the system is straight forward.
Interfacing the SMC 5027 to any micro- isters or there may be a data bus
processor may be done using data given contention problem. Other problems
in the SMC 5027 data sheet and appli- might occur if the microprocessor in-
cation note 1-l. advertently outputs stray addresses which

could strobe erroneous data into the
write registers. This rather disasterousFigure 1 shows the structure of the

system (including a few frills such as 32 occurrence is prevented by the DATA
possible character attributes and alter- STROBE pulse gated with the desired
nate character set capabilities). Ex- address location.
isting character attributes consist of
all combinations of flashing, half- Address decoding is done with stan-
intensity, inverted, and blanked char- dard decoding techniques such as 74LS138
acters and character oriented graphics. selectors. Since there are 16 internal

CRT 5027 addresses, decoding should be
The video clock is phase locked down to the four least significant bits.

to the 60 Hz line frequency (or exter- This assures that the register bank
appears in memory without redundancy.nal sync) so no display "swimming" occurs.

This Key feature also allows the video
clock to automatically adjust for dis- The CRT controller, when interfaced

properly to the microprocessor, providesplay format changes such as changes in
number of characters per row or char- extremely flexible display formatting
acter rows per frame. through seven 8-btt contrel registers.

e
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row 1 causing the top line (text line 1)Two additional registers are provided
to move to the bottom of the screen. Theto store the cursor character and data

row addresses for generation of the next instruction replaces the original
video cursor signal. Controller com- 20 3 in the VERTICAL DATA START register

5 resetting the display for the next rollmands guch as reset, self-load, up
scroll, and timing chain start are cycle, except now character row 2 is the
given by the microprocessor using first line of the display. The micro-
the remaining seven addresses. A processor next replaces the text in the
complete visualization of all addres- old memory location line 1 with that of
ses is given in figure 3. line 33 and the sequence continues.

All of the control registers must Although it may seem that the row 2
be preset with desired values before would appear twice during the last data
the system will function properly. row and vertical data start register
This particular system uses 64 char- change, the microprocessor changes these

values within 15 microseconds so theacters by 32 lines, (interlaced) and
hence is programmed prior to use with action is "quicker than the eye can see"
32 data rows per frame and 64 char- and the text appears to roll smoothly
acters per data row (Registers 3 and up the screen.
2, respectively). The horizontal line
count register 9 is preset with 85 The Software Driver
characters total horizontal width

Reg- The software needed to produce theto allow an. overscan margin.
ister 4 is preset with 525 scan lines desired rolling text mode ts extremely
per frame for full interlace. The simple due to the CRT 5027 register cap-
other registers except for 5 and 6 ibilities. Figure 5 is a very simple
may be preset to provide the most 6502 assembly listing which produces
desirable display centering and size. either text rolling or scrolling depending
These two registers are the secret on the entry point. Text roll speed may

be changed by varying the time delayto the linear scrolling effect.
inserted by subroutine DELAY to accom-

To illustrate the mechanism odate any level of speed reading.
behind the software rolling text mode,
figure 4 gives the mechanism of the

Referenceslinear scroll cycle. Register 5
(VERTICAL DATA START) contains a
2049 at the beginning of a line scroll. 1. Lewis, Don; SMC Applications note
This means that the first set of dots 1-1, Hauppauge, NY 11787
on the top line of text starts 20
scan lines down from the end of the 2. SMC Data Sheet - CRT 5027, Standard
vertical sync pulse (figure 4A). At Microsystems Corporation, Hauppauge,
this time the LAST DISPLAYED DATA ROW NY 11787
is set to 324. Remember there are
32 total text lines so line 1 starts
the display here.

When rolling starts, the VERTICAL
DATA START register is slowly decre-
mented one scan line at a time causing
the entire display to rise slowly up
the CRT screen. When the second char-
acter row overlays exactly where the
first row started and VERTICAL DATA
STARTS at the seventh scan line, dec-
rementing stops. Then the micro-
processor sets the LAST DISPLAYED
DATA ROW register 6 to the beginning
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6502 MICROPROCESSOR 6520/6820 PIA
ADDRESS BUS $.0. DATA BUS

BIDIRECTIONAL DATA BUS

11 8

5VTAC
CRT5027 CHAR/ATTRIB

(24) 21L02
LINE ADDRESS > 2K X 12
ADDR ADDRESS VIDEO

RAM ATTRIBUTESMULTIPLEXER 11 CODECOLUMN
ADDR (3) 74L8157

256 X 12 LINE BUFFER ATTRIBUTES
7 DATAf (3) 91L11A

ASC11
=

NEW LINE ADDRESS ARBITRATION DATA
LOGIC 5

CHARACTER
GENERATOR

ROW SCAN MCM6571A
4 BIDIRECTIONAL

DATA BUS 8TRI STATE ARBITRATION
BUFFER

VERT -8
SYNC 7 7 7

DOT
PHASE LOCKED 11.9 MHz CLOCK VIDEO

LOOP
VIDEO DIGITAL VIDEO

SHIFT REGISTER CHARACTER OUT
NE564 ATTRIBUTES

LOGIC
60 Hz
LINE (6.3 VAC) EXTERNAL CHARACTER GENERATOR

FIGURE 1. CRT CONTROLLER--VIDEO INTERFACE

READ
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+5 +12

DATA BUS
DATA

8 BUS

g2 DATA
STROBE

Al5 ADDRESS
ADDRESS cs VTAC

12 DECODE CRT 50276502
A4MICROPROCESSOR

A3 A3

A2 A2

Al Al

AOAO

FIGURE 2. MICROPROCESSOR--CRT CONTROLLER INTERFACE

HORIZONTAL LINE COUNT

es7-LAY

REGSelect/Command

MODE: INTERLACEO HSYNCWIDTH HSYN
ACED

A3 A2 Al AO
SCANS/DATA ROW CHARACTERS/DATA ROW

Load Control Register 0 REG2 6 2 g
Load Control Register 1

0 0 0 0
0 0 1

Load Control Register 4

VERTICAL DATA START

1118
LAST DISPLAYED DATA ROW

Read Cursor Row Address

Load Cursor Character Address
Load Cursor Row Address recel [alStart Timing Chain
Non-Processor Self Load

SKEWBITS DATA ROWS/FRAMELoad Control Register 20 0 1 0
Load Control Register 30 0 1 1

SCAN LINES/FRAME0 1 0 0
Load Control Register 51010
Load Control Register 6 REG 4 70110

REGS 7

Processor Initiated Self Load 51110
1 0 0 0

CURSOR CHARACTER ADDRESS.1 0 0 1 Read Cursor Character Address
Reset1 0 1 0 REG? 7

1 0 1 1
CURSOR ROW ADDRESSUp Scroll

1 01
1011

1 1 1 0
1 1 1 1

FIGURE 3. REGISTER ADDRESS LOCATIONS
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APPLE

LINE# LOC CODE LIWE

6561 6219 *=$2568
8685 2993 HOZCNT 333909
a5i8 2655 HEYWD =$8691

2088 SCCDR =$8882
9826 2996 BRFR 3$8993
9925 2556 SCFR =$8994
8438 2656 VERTDS 3$8995
9935 2686 LDISDR =$8996
946 2608 CRTRST =$898A
9845 2686 START =$890E
o558 2655 LCCA =$865C
9855 2068 =$8960
9956 2996

LERA

a468 2686 ROLL SOFTWARE COPYRIGHT 1979 JOHN P. CATER
6961 2656

*6965 2858 START OF CRT INITIALIZATION
0688 2058
998 2656 A? 4c INICRT LBA #$4C
9895 2682 8D a6 86 STA HOZCHT SETUP HORIZ CNT
G166 2655 ag BI LBA 4$B1
a185 2687 8D #1 86 STA HSYWS SETUP HOZ SYN WIBTH AND DELAY
118 288A Ae 6B LBA #868
015 266C 8p §2 86 STA SCCDR SETUP SCAN ;CHAR/DATA ROW

G128 200F ay SF LBA uSSF
8125 2611 8B 93 85 STA BRFR SETUP DATA ROWS/FRAME
0138 2814 ag 56 LDA 4666
8135 2616 8D 64 86 STA SCFR SETUP SCANS/FRANE
G45 2619 Ag 14 LDA #28
8145 2018 85 58 STA $59 VERT START REGISTER MIRROR
G158 2510 8D $5 88 STA VERTDS SETUP VERT DATA START
8155 2628 a? 1F LBA #31
G168 2822 85 31 STA $51 LAST BATA ROW REGISTER MIRROR
9165 2624 6b 94 86 STA LBISDR SETUP LAST DISPLAYED DATA ROW

9178 2627 8D 8A 86 STA CRTRST RESET CRT CHIP
9175 282A 8B gE oF STA START START TIMING CHAIN IN CRT
8188 2620 a9 a1 LDA i!
185 262F 8D sc TE STA LCCA LOAD CURSOR CHARACTER ADDRESS
G198 2532 Ag 66 LBA #6
8195 2834 8D #0 8g STA LCRA LOAD CURSOR ROU ADDRESS TO START OF SCREEN
0265 2937 4c $3 es JHP WONITR (GOTC USERS PROGRAM HERE)
8285 283A SCONE 4ERE TO ROLL TEXT 1 LINE
8216 283A A2 $7 LINEAR LDX a? SET UP TO COUNT LINES
6215 2630 Cé 51 WXTROL DEC $51 DECREMENT VERT START MIRROR
$226 283E Lt) 31 LBA $351 GET START COUNT
$225 2646 8D 5 86 STA
6235 2643 c? 6?

VERTDS PUT INTO START REGISTER

es es
CHP #7 18 IT TOP OF ROLL?

8235 2645 DE BNE DLYCAL IF NOT GO CALL DELAY
9246 2648 Ag 14 LDA #25 SET UP FOR START OVER
6245 284A 8D 85 86 STA VERTDS NEXT LINE START
@255 2643 26 ss bg JER RACHET NOW BUMP LINE
8255 2958 28 $s as BLYCAL JSR DELAY ANY SUBR FOR SHORT DELAY
9246 2853 ca BEX
6265 2054 DS Eé

NOU FOR NEXT SCAN LINE

6276
BNE NXTROL CONTINUE FOR 1 CHARACTER

2656 66 RTS DONE WITH LINEAR ROLL ;RETURN
9275 2657 CONE HERE TO SCROLL TEXT 1 LINE
8289 2957 AS 58 RACHET LDA $58 GET MIRROR
8285 2859 29 1F AND HS1F HASK OFF USED BITS
9298 2658 8D 86 86 STA
9295 265E Eé 356

LDISDR PUT INTO LAST DISPLAYED DATA ROW

0365 2568 66
INC $58 BUMP MIRROR TO NEXT LIWE
RTS RETURN TO CALLER.

FIGURE 5. CRT SOFTWARE DRIVER
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AN OVERVIEW OF SERIAL COMMUNICATIONS IN MICROPROCESSOR SYSTEMS

Frank L. Toth, Manager, Microprocessor Marketing
American Microsystems Inc.

3800 Homestead Road
Santa Clara, California 95051

Introduqtion

There are two basic modes of Serial
Communication that take place in micro-
processor systems: Asynchronous
(unclocked) and Synchronous (clocked).
Within any given communication network
there exists a protocol or set of rules
that ensure that data transmitted is
received as it was sent.

Synchronous communication is used in
relatively complex computer and multiple
microcomputer/terminal systems where a
relatively high data rate is required. The
data transmitted can be either character or
bit oriented.

Asynchronous communication is used in
relatively simple systems where low speed
or irregular transmission rates are
acceptable.

In a typical microprocessor system,
the data from the microprocessor bus must
be converted from a parallel to a serial
format through some type of interface
device. In simple asynchronous systems,this device is usually an asynchronous
receiver and transmitter (UART). In more
complex systems using Binary Synchronous
Communications (Bi-Sync) a Synchronous
Communications Adapter (SCI or UCIA) is
utilized to convert parallel microprocessor
data to a serial bit stream with a clock.
In extremely complex Bit Oriented Protocol
(BOP) systems having multipoints of
reception/transmission, a complex device
such as an Advanced Data Link Controller
(ADLC) is used to transfer data from a
cémputer to a remote location.

Asynqhrongus Coggunications

In asynchronous communication
networks, the lack of a clock forces the
system to establish synchronization between
the incoming data and the internal system
on a bit-for-bit basis. The communication
line is kept in a known idle condition when
information is not being transmitted. To
establish the required synchronization,
each character is transmitted with a start

(408) 246-0330
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and stop bit to indicate the beginning and
ending of each character. An idle state is
assumed between each character. (See
Figure 1.)

+

IDLE STATE CHARACTER

By B, 8 By B, By Bs
STOPSTART

BITBIT
PARITY BIT(S)

TYPICAL ASYNCHRONOUS DATA STREAM

Figure 1

An additional character known as the
parity is used for error checking on a
character-by-character basis. Asynchro-
nous character length varies, but typicalcodes range from 5 to 7 bits. If a code of
5 bits is used with a total of 3 controlbits (1 start, 1 stop and 1 parity), atotal of 8 bits are tranamitted which is an
overhead of 37.5%. Thus more than 30% of
the total transmission time is used to
transmit control bits.

A typical interface in an asynchro-
nous transmission system between a
microprocessor and a serial transmission
line is a Universal Asynchronous Receiver/
Transmitter (UART) which is show in
Figure 2. The data from the microprocessoris loaded into the data holding register
and then transferred into the shift
register where it is serially shifted out
one bit at a time. Logic circuitry within
the UART takes care of adding the start and
stop bits and determining and adding the
parity to the asynchronous transmission.
The 8-bit parallel data is transmitted to
the outside world one bit at a time.

The receiver operates in exactly the
opposite manner. The serial data is
shifted into the shift register one bit at
a time and then is transferred into the
data holding register and then to the
microprocessor.

333 Swett Rd., Woodside,CA 2
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Figure 2: Typical UART Interface Circuit

As mentioned previously, asynchronous
data communication is usually limited to
low speed applications such as teletypes.
There is nothing that precludes asynchro-
nous communication at high data rates;
however, where high speed is desired, a
reduction in the total overhead of the
system is also desired. The ultimate goalof the system is 100% utilization or zero
overhead, that is, only the data bits are
transmitted with no protocol or start/stopbits. By simply eliminating the overhead,
the overall data transfer rate can be
increased without increasing the band rate.
Synchronous Communication

One method of eliminating the
extraneous bits required for transmission
and at the same time insuring synchroni-zation is through the use of synchronous or
clocked communication (see Figure 3). Eachof the bits of data transmission is syn-chronized to the clock and this data bit
and clock stream is used to ensure synchro-nization between devices. The idle mode
for a synchronous data link is determined

220

by the individual system and may include
either mark idling or the repetitive trans-
mission of a special character. Informationis usually sent in blocks or frames that
can contain many characters. These blocks
of information are typicaly preceded by one
or more syne characters which are used to
supply block or frame synchronization.
The principle advantage of synchronous
transmission is the enhanced efficiency of
the communication channel through the
elimination of the start and stop bits for.
each character. A typical synchronous data
transmission is shown in Figure 2.

A uniform method of sending and
receiving information is required in order
to allow communications between various
computers and terminals in a data link.Protocols (or sets of rules) are used to
perform the following functions:

establish and terminate the conver-.
sation between two stations,
identify sender and receiver, and

initialize stations.
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Figure 3: Synchronous Data Character Format

The procedure and function performed depend
upon the protocol employed. Synchronousdata protocols can either be Byte Control
Protocols (BCPs) or Bit Oriented Protocols
(BOPs). In the case of the BCP protocols,
a byte wide set of control characters
effects the synchronization and operation
of the synchronous data transmission.

Before the advent of BOP, the industry
standard was Bi-Syne (Figure 4) in which
the information is transferred in the form
of a block consisting of two or more syne
characters, an address, an information
field, control characters, and an error
checking ecde. Control character bit
patterns (SYN, DLE, ETX) are used to insure
both synchronization and the proper oper-
ation of the communication network. A
restriction of the information field is
that a bit sequence that matches any of the
block control characters cannot be allowed
to occur undetected as this would be
interpreted as a control rather than data.
Exception: transparent Bi-Syne. In this
mode, data that matches a control character
can occur in the data stream if it is
preceded by a DLE character.

Figure

Transmission of information in Bi-Sync
is limited to half-duplex. The protocol
requires an acknowledgement of the receipt
of each block before another block can be
transmitted. Once a communication channel
is established and the transmitter sends
one block, it stops and waits for an
acknowledgement (ACK) signal before sending
other blocks. The receiver acquiring the
block checks for errors and then sends an
ACK control character to the transmitter
indicating that the block is correct, or a
NACK control character to indicate an
error. Data is thus transmitted in one
direction at a time.

Character synchronization in synchro-
nous transmission is accomplished by
recognizing the SYN (synchronization)
character. A typical IC circuit that does
this type of synchronization is shown in
Figure 5. This circuit is capable of both
asynchronous and synchronous data
communication depending on the programmed
operating mode. The device senses the SYN
characters and then "locks" the receive
logic to recognize both the SYN
character(s) and the beginning and ending
of all subsequent data characters. This
circuit also ensures character synchroni-
zation throughout the desired message by
inserting SYN characters where needed to
ensure synchronization when data is not
being transmitted (idle state). If for
some reason the SYN character is not
received by the UCIA, the device initiates
a search mode to re-establish synchro-
nization. Character synchronization relies
on the receipt of an entire syne word
rather than on the timing of individual
bits.

CLOCK

10 # 1 0 4
DATA

C4 * RASTER DATA CHANACTCA

MPU
Interface

SYN/DLE CONTROL
DATA BUS BUFFER

4

OPERATION
ONTAOL

647.0)
SVM 1 REGISTER

SYN 2 REGISTER

OLE REGISTER

12

(a1)

ase REGISTER 1

TRANSMITTER
0 MODE

ati REGISTER 2
TxROYCOMMAND

REGISTER
STATUS

REGISTER

TRANSMIT DATA
HOLOING REGISTER

TRANSMIT
COMTACL

(13)

ce
{11}

SHIFT REGISTER

Tad

BACLK
BAUD ARATE

GENERATORS
Data

CLOCK CONTROL RECEIVER
RECEIVE DATA

HOLOING REGISTER

SHIFT REGISTER
RECEIVE
CONTROL

(2)

Receive
Data

oco

MODEM CONTROLers (17)

ERRORSYNC ADDRESS CONTROL

a
6no

Figure 5: Typical Syncronous/Asynchronous
Microprocessor Interface Circuit

Bit Oriented Protocols

There are fundamental problems with
Bi-Syne. First, control characters cannot
be used as data codes, and bit patterns
that can cecupy these control characters
eannot be transmitted as data. Second,
information must be acknowledged before
transmission can continue. To solve these
two problems and further enhance communi-
cation network capabilities, Bit Oriented
Protocols (BOPs) were conceived. The BOP
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communications network has the same high
speed synchronous serial applications as
the character oriented protocols, but
avoids the Bi-Sync, half-duplex require-
ment. In addition, blocks received do not
require acknowledgement each time they are
sent. As a result, full duplex operation
is: allowable in BOP networks. Because of
this ability to operate in a full-duplex
mode coupled with fewer inherent handshake
sequences, BOP networks can communicate at
more than twice the effective data rate of
'Bi-Syne networks.

All communications in a BOP system are
in the form of frames of a uniform format.
The frame (see Figure 6) is composed of a
number of fields, each with a definite
location and precise meaning. The
beginning/ending frame character, abort,
and go-active-on-poll are the only three
characters that control the data flow on
the communication link. The zero bit
insertion technique makes certain that
these codes never occur inside a frame,
therefore allowing complete code trans-
parency. As a result, the code bookkeeping
required in Bi-Syne is simplified. In
addition, the implied acknowledgement
technique used in BOP enables frame
acknowledgement information to be included
within a frame primarily transferring data
to the remote station. This procedure is
accomplished by assigning identification
numbers (called sequence numbers) N(R) and
N(S), to received and transmitted frames.
These numbers contain information in regard
to the number of frames transmitted and
received by the individual station. A
station can compare the number of received
frames to the number of transmitted frames,
and take appropriate recovery action should
a discrepancy exist, by checking these
numbers. Therefore, it is not imperative
to operate in a stop-and-wait situation and
Send frames containing acknowledgement
information only (as in Bi-Sync) permitting
BOP to operate in a full-duplex (two-way
simultaneous) mode. This ability is the
primary advantage of BOP. Bit Oriented
Protocols are thus capable of achieving
more than twice the throughput rate of
Bi-Syne while employing the same type of
communications facility.

OPENING
FLAG

ADDRESS
FIELD

CONTROL
FIELD

222

INFORMATION
FIELD

TYPICAL BOP FRAME

Figure 6

The factors involved in this higher
throughput rate include the following:

fewer handshake sequences,
fewer acknowledgement frames,
fewer synchronizing characters, and
fewer interblock gaps.

Typical Bit Oriented Protocols

There are currently three major BOPs
in usage: Advanced Data Communication
Control Procedure (ADCCP), High Level Data
Link Control (HDLC), and the Synchronous
Data Link Control (SDLC). All of these
protocols have similar features, but the
most widely used is the IBM SDLC. A block
diagram of a typical IC that can handle
these protocols is shown in Figure 7.

With the SDLC protocol, information is
transmitted in frames, and a frame is made
up of a number of fields. Since this is a
Bit Oriented Protocol, each bit in each
field has a specific meaning. In addition,
there are two types of stations: primary
and secondary.

The SDLC protocol, as are most BOP
type protocols, is code independent. The
only requirement is that the data being
transmitted be contained in the information
field of each frame. This concept allows
for full duplex operation since the number
of frames sent and received is recorded in
two control fields within the information
frame. In this way, secondary stations can
transmit back to primary stations the
number of frames that have been received.
If this number does not match the number of
frames sent, a request for retransmission
ean occur without confirmation of receipt
of each frame.

The IBM SDLC protocol uses a beginning
and ending flag for each frame. Zero bit
insertion is used to insure that the code
is completely transparent. The flag is the
only protocol-derived control character.
Once the opening flag is sent, the protocol
requires that for every five 1's a zero is
transmitted. The receiver strips out the
zeros automatically.

FRAME
CHECK SEQUENCE

CLOSING
FLAG

01111110 8OR 16N OCTETS
BITS VARIABLE 16 BITS 01111110
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Figure 7: Typical IC Designed for Bit
Oriented Protocols

The IC shown in Figure 7 can handle
the SDLC, HDLC, and ADCCP protocols with
the ability to do automatic flag detection,
synchronization, zero bit insertion/
deletion, and an automatic frame check
sequence generation and check.

The frame check sequence looks at
every bit (except the flags) and operates
on each bit with a fixed algorithm which
then generates and transmits a frame check
sequence. This frame check sequence is
compared to the received frame check
sequence. If a match is found, the
transmission/reception is verified.
match is found, a retransmission is
requested.

If no

Transmission ceases with the
initiation of an abort sequence. Also, the
transmitter can go into an idle state and
the IC can be placed into a loop-back self-
test mode for self test.
Swanary

There are two types of serial data
communication: Asynchronous and Synchro-
nous, Synchronous communication can take
place in two main protocols: Byte Control
Protocols (BCPs) and Bit Oriented Protocols
(BOPs). Bit Oriented Protocols are divided
into three major types: ADCCP, SDLC and
HDLC.

Computer Faire; (415) 851-7075 223

The most widely used BOP is the IBM
SDLC which consists of a frame with several
control, data and error check frames.

Asynchronous data transmission can
take place using a UART as an MPU interface
device.

Synchronous data interface and
transmission uses either a UCIA (Universal
Communications Interface Adapter) for BCPs
or an ADLC (Advanced Data Link Controller)
for BOPs.
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Seeing Motion with the Mind's Eye

Sam Hersh and Al Ahumada
Aero/Astro, Stanford U., Stanford, CA C415) 497-1526

Abstract
An extraordinary ability of the mind sources are used to illuminate one of

to see motion where none exists is the two fields containing drawings or
basis for animated visual displays. photographs that can be replaced
For example, if two neighboring manually. An enormous body of data

the in vision science has been collectedfigures are successively flashed,
figures appear to move smoothly from using this instrument.
one position to the cther when the
time interval between flashes is The Phi Phenomenon
between 30 and 200 msec. Many related
phenomena can be demonstrated and A major breakthrough occurred at
investigated using an inexpensive the turn of the century. Legend has
video processor instead of standard it that Max Wertheimer, a vacationing
electromechanical instruments which young philosopher travelling from
are less versatile. Vienna to Berlin, purchased a toy

streboscope of the type constructed
Introduction by Plateau. Wertheimer disembarked

prematurely at the Frankfurt Station
Motion illusions have fascinated the in order to conduct an experiment in

public at least since 1867 when the lab of a colleague, Professor
Milton Bradley patented an animation Schumann. Schumann, an expert on
toy called the Zoetrope or "Wheel of visual illusions, was pioneering a
Life." One of the earliest motion new research method known as
picture machines was made by Plateau, experimental phenomenology.
a Belgian vision scientist, in 1833. theWertheimer borrowed a t-scope,
His device, the stroboscope, consists services of two recently graduated
of a sequence of still pictures research assistants, Wolfgang Kohler
printed on a disk which are viewed as and Kurt Koifka, and a bit of lab
they spin behind a series of slits. space in which to systematically
He gave a prototype to a countryman, study a motion effect that he called
Quetelet, the founder of statistics, the phi phenomenon. Wertheimer
who eventually gave it to Michael remained in Frankfurt for two years
Faraday. Shortly thereafter the and then published his famous 1912
stroboscope and related animation paper on motion perception which
devices were widely sold as parlour signalled the birth of gestalt
toys for the children of Victorian psychology.intellectuals. In the later half of In it, he shows that varying the time
the nineteenth century, the German interval between separately exposedscientists Helmholtz, Mach, Wundt and lines produces three distinct
Exner were among the first to make phenomenological reports. If the
precise measurements of apparent interval is greater than 200 msec,
motion. Exner's method was to the lines appear successively. For
present two separate successive intervals less than 30 msec, theyelectric sparks and ask observers to

His
appear simultaneously, with the

judge the order of presentation. optimal interval for movement about
device is a forerunner of one of the 60 msec.
most widely used instruments in Wertheimer proposed that apparentvision research, the tachistoscope.
The t-scope is an instrument for

motion is due to a neural shortcircuit in the brain. There is still
controlling the exposure of visual no satisfactory explanation fer the
displays. Typically, fast light scores of phi phenomena that have

Since been described.
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A Smart Tachistoscope
During 1977-78, we developed hardware

and software to do pschological tests
using an RCA 1802 Video Interface
Processor (VIP) and soon became
interested in having several less
expensive systems which could be used
by students for individual projects on
visual perception. We decided to use
the VIP as a development system for
the RCA Studio II Home TV Programmer.

CE The Studio II is an 1802 based CMOS
video game computer with a 1 kbyte
residient ROM interpreter (0000-3FFF),
RAM workspace (0800-08FF) and display
RAM (0900-09FF) which accepts 1 Kbyte
ROM cartridges C0400-07FF). It has
two decimal keypads for input and built
in RF modulated video, beeper and LED
for output.

At the time, Radio Shack was
selling RCA's remaining inventory of
Studio II's for $60 each. We bought
as many as we could find (5) and
constructed an EPROM board which has
only 2 Icts (Ca 2716 and a 4042) and
substitutes for RCA's ROM game
cartridges. A simple modification to
the Studio II must be made to provide
TPA at pin 19 of the plug in
connector, namely, cut the trace to
pin 2 of the onboard 4001 and jumper
pins 1 and 2. This mod is compatible
with RCA's ROM cartridges. We have
been able to run the EPROM board using
stock Studio II power supplies
although some onboard reglators have
failed without this additional load.

A program was developed to facilitate
demonstrating and studying phi
phenomena. It converts the Studio I!
to a programmable t-scope with four
user defined shapes any or all of
which may appear in one of two
alternating display fields. Shapes
may be moved horizontally or
vertically during field alternation
Both the duration of display fields
and the interval between fields are
independently variable.
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Any video game system that uses a
standard microprocessor is a candidate
for an inexpensive prototype. Of
course, development is much easier if
the manufacturer is willing to
cooperate, as was RCA, by providinginformation. A reasonable
development system might consist of a
microcomputer with the same processor,
a printer and mass external storage.
A resident EPROMmer, like the one RCA
makes for the VIP, would significantlyreduce development time compared with
using one on another system. Ideally,
a battery powered RAM board with write
protection would be a convenientvehicle for transferring programs
from the development system to the
prototype for debugging. Another
obvious development target is the
very popular ATARI Video Game Systenwith development on one of the 6502
based home computers, like the ATARI
4007800 or APPLE.

Phi Phenonomena will be demonstrated.
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1. Kolers, P Aspects of motion 4perception.
2. Hersh, s. & Ahumada, A.

Psychological tests with video
games. Proceedings of the Second
West Coast Computer Faire, 1978.3. Anon.,"A cheap graphics computer,"VIPER, 106), 1978. ARESCO, P.O. Box 1142,Columbia, MND 210448,
CARESCO publishes excellent monthlynewsletters on the VIP and Studio II)

333 Swett Rd., Woodside, CA 94062
Computer Faire; (415) 851-7075 226



BREAKING INTO WRITING

FOR THE MICROCOMPUTER FIELD

Sharon Rosa
Nicholas Rosa Associates

1901 S. Bascom Avenue, Suite 337
Campbell, California 95008

Writing "about computers" is technical Those qualities---literacy, organiza-
writing. This is true even if you intend to tion, question-asking clairvoyance, and iron
write for popular magazines or newspapers discipline---are to an extent inherent person
rather than for a computer company. The rock- ality traits. You can develop one or the
bottom requirements are the same. other or two of them, but it's a lot easierif they come naturally to you.Technical writing is one of the easi-
est. fields to get into, and one of the hard-
est to stay in. Why easy to get into? Be-

The Writer's Background
cause there is a crying need in the micro- The backgrounds of technical writers
computer industry. Every week another company are incredibly varied. I have yet to meet a
wakes up to its need for good technical com- technical writer who had any notion of beingmunicators, one when he was in school. I think of tech-Why hard to stay in? Because itis demanding, exacting; because the results of nical writing as "the default profession."
your work will be out there for all the world In the computer world, at least, the profes-to see. (And for your boss to see.) If you're sion seems to be manned by refugees from
a dud, it will show.. But if you are competent, teaching or journalism, plus a nice sprinklinconscientious, professional--- then Silicon of degree~holders in French, philosophy, andGulch can be a technical writer's El Dorado. medieval history. Along, of course, with

renegade engineers, technicians, programmers,What Doea It Take? and systems analysts. So, if you feel that
you can become a technical writer, you prob-First, you must be literate. You must at can.least know what good writing is. You should
ably

have been good at writing essays and stories To evaluate your potential, check yourfor your high school paper, at minimum. This experience and education against this list:,implies that you like to write. If you are a
programmer, you like to document your work. 1. General writing experience(That makes you a rare and precious bird in- (even unpublished~--do you write?)deed.) A technical writer needs an organizedmind. Are you good at pulling order out of 2. Courses or experience in technicalchaos? The technical writer needs judgment. writing (any industry)Can you differentiate between the way you mayhave learned some process, by yourself, and 3. Courses or experience in computerthe best way to teach it? A good technical programming (even self-taught)writer is an intuitive psychologist (like any
good writer). Can you identify and ask those - 4, Any training in electronicsnitty-gritty questions that make the differ~ (even self-taught or hobby)ence between a mediocre manual and a really
good, really useful one? (Your writing must 5. Any training in computersanticipate all the reader's stumbling blocks.) (even self-taught or hobby)Finally, you must have discipline. It. isn't
always easy to make yourself get to it and 6.write. But no "waiting for inspiration" is Work experience in computers
allowed. or electronicsTechnical writing is no field fordilettantes, 7. Teaching experience
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Numbers 1 and 3 or 5 or 6 are most im-
portant. You have to know what you are writ-
ing about. Any genuine teacher of any kind of
writing implores you to write only about the
things you know about. So, if you haven't
already acquired a microcomputer, haven't at
least joined a computer club, aren't also (and
not only) reading everything you can find
about microcomputers, get cracking. If you've
already got item 3, 4, 5 or 6, start hitting
1 and 2. Hard.

You don't need an A-plus on every item
in that list. But you need some meaningful
combination.

Technical writing seems to attract two
kinds of people: the "technical" types and the
"writer" types. If you would forever be con-
tent to be a low-paid hack, be "purely" one or
the other. If you are reaching for success,
you must be both. Having built (or even de-
signed) hardware, or having written programs,
ig not enough. Being a fine "creative" writer
is not enough, You must have technical under-
standing and you must have sharply honed
writing skill.
Getting Started

It is not likely that your talent or
background alone,will get you into a writing
job in the microcomputer industry. (But yes,
technical writing in other fields would cer-
tainly help.) You must have experience and
SAMPLES.

"But I can't get experience, They won't
give me a job." You can get around that. You
can bootstrap yourself. The samples are your
boothook.

Everything you write or have written,
published or not, is a sample. If it's good,
use it. No matter what it's about. If you
participated in writing something, or helped
edit it, get a copy. Save it. Cherish it
always. Never let go of originals. Don't lend
them out, don't leave them with anybody---you
may never see them again. Get the best quality
machine copies to send out, lend out, or leave
with prospective employers.

If you already know a lot about compu-
ters, write a few short dummy articles on what
you know best. Of course, try to get them

published. But bring good Xerox copies of your
manuscripts around to job interviews. (Don't
worry if your attempts at publication get you
rejection slips at first. Review the pieces,
rewrite them, go from there with the improved
versions. )

If you are confident about being a good
writer but still don't know much about compu-
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ters, write an appropriate piece or two about
whatever you do know. That shows you're
learning, you're interested, you're putting
in effort on learning and writing. Write
about any problems you or others might be hav
ing in learning about computers. You can
find something about computers to write abou
Gather up any other good writing you have
done on any. subject, even clippings from your
college paper or letters-to-the-editor of
your local newspaper: whatever shows that you
can write.

Have you run across a bad computer man-
ual? Think you could do a better job? Pick
out a section and rewrite it. To job inter-
views, bring the original ("before") as well
as your rewrite ("after") for comparison.
Memorize your notes on just why you thought
the original was bad; be prepared to show why
yours is better. Again, have machine copies
to leave with the interviewing executive.
DON'T PART WITH YOUR ORIGINALS.

Join a computer club. You can learn
fast there, even by osmosis. If possible
become the club's newsletter editor. At any
rate write all you can for the newsletter.
The editor should be hungry for material.
Write for the newsletters of any other kind
of club you belong to if you are not doing so
already. It's all writing experience, and it
gets you samples. BUILD YOUR PORTFOLIO.

Joining the club gets you exposed to
computers, gets you exposed to computer-wise
people, exposed to ideas, exposed to software,
teaches you a lot in a pretty good hurry, and
makes you contacts.

Buy a computer. Work with it, play
with it. "But I can't afford it just now."
Well, for less money, you can buy good self-
teaching kits, that show you how components
work, teach you the principles of programming
and ultimately endow you with a very small.
limited, rudimentary but real computer.

Are you a teacher? Write programmed
learning modules and save them. Any sub ject
---though math and science might have an edge
There was a time when computer companies did
not want to hire ex-teachers to write manuals.
Don't ask me why. But now many do. They are
beginning to appreciate the contributions
that a person with t@aching experience can
make. Teachers know how to present materials
in an organized manner. Teachers are good at
estimating the reader's technical level and
pinpointing where the reader is likely to
have trouble. If you are a teacher, point
these facts out to prospective employers.

Another thing a teacher can do to pre=
pare for a tech-writing job is to use a
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microcomputer in the classroom. You can get Absolutely regular paycheck.
hold of teaching software for use with chil- 3. Minor emotional strain.

4. Benefits package: vacations,dren. And for heaven's sake, as long as you
have this access to a computer, learn BASIC paid holidays, sick pay, etc.
on it. Then write a program to teach the 5. Getting paid while you learn.

6. Companionship of peers.kids about muskrats or math and write a small
manual to go with it. Prospective employers
will love it! DISADVANTAGES : 1. Hassles with

people (office politics).
(That will give you something to publish 2. Less chance for really big

in a teachers' magazine or computer magazine. money .

3. Lack of freedom.You'll have another sample.) 4. Getting buried, anonymity.
Of course you are going to subscribe to 5. Boredom.

computer magazines (or regularly pick them up
at some computer dealer's). When you have a B. Job Shopping
feel for the kinds of material each magazine

ADVANTAGES : 1. Excellent hourlypublishes, write and submit articles. It any
of them scores, you have a glamorous sample. pay rates.

2. Little need to market yourself--
Wherever you go, you are going to carry the job shop does it for you.

that ever-growing portfolio of your best 3. Frequent new experience, new
company contacts.samples (and machine copies to part with). 4, Regular pay, while you are work-

Presentation ing (usually weekly).
5. Withholding tax, unemployment

The most crucial part of your battle, in insurance, etc., taken care of.
the job-interview office or in the editorial 6. FREEDOM! You may quit a job

that doesn't suit you, with nooffice, is presentation. Appearance counts
heavily. You need the best quality typing on disgrace.
good heavy bond paper. (Do not use "script" or 7. Variety of experience.

8. Getting "n" with a variety ofother gimmicky typefaces.) Everything should
be absolutely free of spelling or typing er- companies.
rors, preferably with no visible corrections.

DISADVANTAGES : 1. You're stillIt should be professionally formatted, so have
at least one short manuscript done by a pro- commuting to work, "punching a
fessional typist. Proofread the typist's out- clock."

Use that one as 2.put and get corrections made. You're temporary.
a model for anything you thereafter type your- 3. Free-lancing money could be even
self (and use the best typewriter you can, better.

4.preferably with a carbon ribbon). If you can Difficult to establish a repu-
get it prepared on a word processor, all the tation, since the client tends
better. A good professional typist these days to associate your good job with
charges $8.00 to $10.00 per hour but will do the job shop rather than with
up to 10 pages an hour. Word processing might you.cost $12.50 or so. A reasonable investment, 5. Contractual restrictions keepfor a "money's no object" purpose. you from going captive or free-

lancing with a "good" company
they sent you to, until after aSecurity versus Freedom
certain time period has passed.

There are three ways to work as a tech-
nical writer. The first is "having a job." Free-Lancing
Suppose we refer to that as captive employment.
Then there is "job shopping." You sign a con- ADVANTAGES : 1. Chance at toptract with a technical skills agency and they money.
keep locating spot jobs for you. (A "spot job" 2. Freedom to space jobs as you
might last for months.) The third way is free- like.
lancing: you're on your own, out in the blue. 3. Usually working in your own

home or office.
Suppose we compare their advantages and 4. Flexibility in hours.

5.disadvantages: Broad range of projects.
6. The great feeling of "doing itA. Captive Employment for yourself."

ADVANTAGES: 1. Job security. DISADVANTAGES : 1. High stress---
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when you work, you work really than you could. get captive-hire. And you are
hard. making great contacts while you work with them

2. Frequent jobless periods--~-more If you want to go captive again some time, or
stress. want to try free~lancing, those contacts could

3. Loneliness of working alone. pay off,
4. Need for managing money for taxes

and slack times. The free~lancer tries to be his or her
5. No benefits package. own job shop. Theoretically you should be
6. Constant new and unfamiliar situ- able, in effect, to collect the job shop over-

ations. ride in your hourly fee. (But remember, you
7. Constant need to market yourself. are competing with the job shop.) It looks
8. Late pay---up to six weeks (or attractive.

more! ) late. Still, you are likely to start out free
Probably everybody dreams of being a lancing at $12.00 to $15.00 an hour. Once yyou

freelancer. I can warn you it's scary. It's are seasoned you might demand $20.00 or $25.00
not for everybody. Most tech writers who are or even $30.00-~~"whatever the traffic will
professionally but not temperamentally suited bear," Broadly, you can expect to make be-
for free-lancing opt for job shopping. For tween $10,000 and $50,000 per year. I would
either, you've got to qualify. It's hard, if guess that most freelance writers in computers
not impossible, to get a job shop interested or electronics earn between $20,000 and

It's suicide to It's a matter of how michin you as a rank beginner. $30,000 a year.
try free-lancing as a beginner, unless you have work you get, or how much you like to work,
a captive job (any kind of captive job) and and how much you can charge. You have to
can try writing as a moonlighter. But when charge high---but remember, clients don't like
would you get a chance to sell your moonlight to pay high. You risk pricing yourself out.
technical-writing service? (Maybe you could
have a night captive job and sunlight your 'Even $15.00 looks good, doesn't it?
technical writing.) And you can moonlight Why, that should come to $31,200 per year!

That is better than 95 percent of the captiveyour magazine and newspaper article writing, But that's ifof course. But don't forget, to free lance you technical writers get, by far.
have to be a reliable self-starter. you work 52 weeks' worth of work every year.

Pick any rate you think you could get, multi-
How Much Can I Earn? ply it by 40 hours and then 52 weeks, and then

start subtracting:
As an entry-level captive employee, you

might command $8.00 to $10.00 per hour. That's Planned vacation (unpaid) -2 weeks

around $18,000 a year plus a benefits package. Unplanned vacation (no work)
Because of inflation the rates keep changing; - 9 weeks
no figure I can give you is firm. When you
have risen to the senior tech-writer level, you Holidays 8 days

might realize $25,000 a year or so. You might Tllness -1 week
get to be "senior" in a rather few years if -6 weeks
you've really got it. Marketing, 5 hrs/wk

Making wrong deals, doing
A job-shopper can expect between ten too much for too little

'and fifteen dollars an hour. It depends on the
-3 weeks

Taking the dog to the vet,particular job and company. The job shop will
get you the best deal it can. But it has to going to the dentist, taking
charge the company an override on you, so that your mother out to lunch -2 weeks

puts a ceiling on what they can ask. Once you
have had years of experience and they know you
are tops, they will bite companies for $20.00 As you can see, this makes a differ-
or $25.00 for you. But you may not be working ence. When you subtract nonproductive time

all the time: for all of their clients, you are from your "potential" you find you are working
only about 35 weeks a year, at best. Each

temporary. week, you will bill only about 35 hours

Don't begrudge the job shop its override. because of marketing time (in my calculations
The company pays, not you. You are employed by I subtract 5 hours per week 52 weeks per year)

though marketing "costs" only during those
the job shop; it bears all overhead, including

weeks you are working.
your unemployment insurance, etc. They, not
you, did the marketing to get you the initial
client interview. You might not be working at When you are not working you had better

all without them. They got you a better rate market---but then it's "free."
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When all ia considered, your best gurseis probably to start out as a captive employee
and get all the on-the-job experience you can.
(And get paid while you're getting it.) For
that, you are going to have to market your-
self, get your foot in the door.

Marketing Yourself

I can't turn this into a general "how to
get a job" course but can offer specific tips
to the would=be technical writer.

Of course you will have a good resume.
Have it professionally typed, and all copies
should be made through top-quality printing or
Xeroxing, on good paper. If you haven't any
tech writing experience to show, list your
other work experience plus all writing experi-~
ence, not matter how Mickey Mouse. (As time
goes by and you gain experience, you may start
dropping the Mickey Mouse and the other work. )List all computer experience, whether big-
computer or microcomputer, from work, school-
ing, hobby, or club. List courses you have
taken on computers, electronics, technical or
creative writing. Ask knowledgeable people
whom you have associated with in connection
with writing, computers, or both for permis-
sion to list them as references.

Don't forget to bring your portfolio to
job interviews.

I can't tell you how to conduct your~self at the interview. You undoubtedly know
the rules 'and have followed them before:
dress neatly and conservatively, exude quiet
confidence, show specific interest in the com-
pany, etc., etc., etc.

I can suggest ways to get yourself to the
point of interview:

1. Join one or more computer clubs. Youwill learn much and meet people. You'll be
surprised at whom you may meet at meetings---even executives from inside your target com-
panies. Your eventual strategy will be to getaround the guardian dragons of the PersonnelOffice ("Please fill out this application form
so we can file it and forget it.") Some day
you may inspire somebody inside the company totell the executive who is going to hire a new
tech writer about you and your talents. Most
good jobs actually come to you: somebody in-side the company reaches out and pulls you in.But he or she has got to know about you.
(Meanwhile, keep charging those dragons at thePersonnel Office-~-get whatever job you can.)

2. Go to computer shows. The executivesin a Computer Faire booth are harried---theyaren't going to give you a job interview onthe spot. But you can, at some tactful moment,
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ask one for his or her card---even exchange
your own card for it. And of course, collect
their literature---get familiar with your
target companies. How do you choose targets?
Go home and read everybody's literature.

3. Send your resume with a brief cover
letter to any contact you make, explaining
that you would like to work as a technical
writer for his or her company. Remind the
contact that you met briefly at a computer
show (name the show, the city it was in, the
date). Your contact will usually refer yourletter to the "right" person, if he or she is
not that person. Follow up your letter with
a phone call. See if you can wangle an
"advice" interview.

4. Hand out your card to everyone
remotely connected with computers. Cards are
your cheapest advertising. "Betty Allen.
Technical Writer."

5. Of course answer the classified
ads. Go after any job you think you can land

6. Spend several hours each week on
marketing yourself. Get those letters and
resumes out, those ads answered. The jobs
are not going to come to you---not if you
just sit there.

7. If you already have a job of any
kind, hang onto it while you look for a tech
writing job. You are more attractive to
prospective employers if you already have a
job. What if you don't like your first wri-
ting job once you have landed it? Stick withit while you mount a secret campaign (back
to the letters, resumes, classified ads) to
get a better one. Remember, it's experience.

To reiterate, you can't be a writer inthis field unless you get closely acquaintedwith computers somehow. If you already knowall about" computers you have to polish and
polish your writing, to make sure you can
communicate what you know. Either way, youhave to get into the habit of writing from
the reader's point of view, serving his or he
needs, not your ego. Your aim is to be a
professional technical communicator.

Good luck. If you can write, the in-
dustry needs you. So much of the existing
documentation is still so bad. You could be
@ great marketing asset to your company if
you can produce manuals and documentationthat make life easy for the end-user.
About the Author

Sharon Rosa is a partner in a firm oftechnical writing consultants. She is asoftware documentation specialist.
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IS ELECTRONIC TECHNOLOGY MAKING MANKIND AN ENDANGERED SPECIES?
(or: Carbon Chemistry Chauvinist? - You bet!)

By: Don Perry Dunlap, President, Entecon Corporation, 1208 Apollo Way, Ste 502
Sunnyvale, California 94086 Phone (408) 245-9272

Introduction
We in the "Intelligent Machines indus-
try are unavoidably among the shapersof not only Tomorrow's world, but prob-
ably what will become of mankind it-self. Perhaps that is important enoughfor us to pause a moment in our efforts
at creating the means of achieving the
future and contemplate what we really
want the ultimate fruits of our labors
to be. Presented here are a perspec-tive and a few bases for formulating
some choices that may become increas-
ingly significant in guiding the direc-
tions of our work and innovations in
the future.

In 1930, the renowned British Astron-
omer, Sir James Jeans wrote: "We are

glory of the dawn, and a day of almost
unthinkable length stretches before us
with unimaginable opportunities for
accomplishment. Our descendents of far
off ages, looking down this long vista
of time from the other end, will see
our present age as the misty morning
of human history. Our contemporariesof today will appear as dim, heroic
figures who fought their way through
jungles of ignorance, error and super-stition to discover truth."
In 1936, Pulitzer Prize Winning Poet,
Carl Sandburg hailed the achievement
and glory and tenacity of man in his
epic, "The People, Yes":
"The people will live on;
The learning blundering people willlive on.
They will be tricked and sold

and again sold,
And go back to the nourishing earth

You can't laugh off
their capacity to take it.

The mammoth rests
between his cyclonic dramas.
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Between the finite limitations
of the five senses,

and the endless yearnings of man
for the beyond,

People hold to the humdrum biddingof work and food;
While reaching out when it comes
their way,

Por lights beyond the prism of their
five senses,

For keepsakes lasting beyond any
hunger or death;This reaching is alive.

Man is a long time coming,
Man will yet win.
Man is a wanter and a seeker and a
hoper.

And then. for all their seeking and
wanting and hoping, for all
reaching to become better than theyare--to project their progeny into a
higher existence than their own, aloftier humanity than what they are a
part of. For all this--what are they
offered now?

freshliving at the ve
We have come intory of time.

being he

In February, 1978 in a Time Magazine
Essay by Robert Jastrow, their answer
and recompense are made--shall we say--
"Crystal" clear:
"Today the best computer models can be
wired up to learn by experience, follow
an argument, ask pertinent questions
and write pleasing poetry and music.
They can also carry on somewhat dis-
tracted conversations so convincing
that human partners do not know they
are talking to a machine.

Thempcomputer imitates life like an
electron c monkey. As computers get
more complex, the imitation gets bet-
ter. Finally the line between the
original and the copy becomes blurred.
In another 15 years or so we will see
the computer as an emergent form offor rootholds;
life,"the people, so peculiar >in renewal and comeback,
"Human Evolution is a nearly finished
chapter in the history of life--a new
species will arise out of man. Only
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a carbon chemistry chauvinist would
assume that the new species must be
man's flesh and blood descendents with
brains housed in fragile shells of
bone. The new kind of intelligent lifeis more likely to be made of silicon."
It's my intention here, obviously, to
challenge Dr. Jastrow's contentions and
put them in a broader perspective, not
on the grounds of their possibility or
even their so confidently propheciedinevitability. I contest them purely
on the grounds of their desirability.
It is becoming an increasingly famil-iar exercise for futurists to insist
on outcomes for humanity that involve
the obliteration of humanity itself,as we know it. What Dr. Jastrow and
others are saying is: "This is the wayit's going to be--like it or not. If
you want things to be otherwise, getoff the earth. Your wishes have noth-
ing to do with it.
I'm telling you here and now that I
own a computer - I use it - I hope tosell a few computers in years to come.
But I don't want to be a computer. I
do not want my grandchildren to become
computers and I do not want my great-

grandchildren to
be silicon whiz kids. Am I a Carbon
Chemistry Chauvinist? YOU BET!
It seems to me that the entire meaningof what has been termed the "Existen-tialist Revolution" has been grossly
misinterpreted or at least misunder-
stood by Dr. Jastrow and other advo-cates of the Human-Computer symbiosis-
becoming-identity. It involves an in-herent philosophical contradiction, Onthe one hand man is the creater of his
own evolution--an essentially existen-tialist notion--and at the same time
on the other, man is being swept alongby unfolding technological events to apredictable destiny he may or may notdesire to reach - a blatantly deter-ministic view. In point of fact, whatthe "Existentialist Revolution" reallymeans, is that man, Homo Sapiens, forthe first time in history, throughscience and technology, can exercisethe free will to become anything hewants. It is a new and ponderous re-sponsibility for deciding what that
"anything" should be that faces us nowso squarely and somewhat frighteningly, rtifacte Superior"

not the apocryphal command that we sim-
ply "get used" to the idea of what is
going to happen to us no matter what.
The prospect of being able for thefirst time to begin to "invent" what
we will evolve into is far more excit-
ing to me than accepting a future for
mankind that someone says is inevit-
able. I thought science and technology
were supposed to be busily at work
removing the shackles of predestination
from our future, not forging them.

But the ideas that form the branches
of the futurists' philosophical schiz-
ophrenia are not new. They are rooted
in long established idea systems with
which every serious student of philoso-
phy is familiar. Creation of a new
race, beyond man, for instance is an
idea traceable to Joachim of Floris in
the twelfth century and the notion of
man having a role or responsibility in
his own rebirth--which has now taken a
technological turn--goes back to Pela-
gius, a monk living in the time of Con-
stantine, in the 4th century.
Further, Dr. Jastrow is not the first
and certainly not the only contemporaryadvocate of the Transformation. In
1964, the widely read French Social
Scholar Jacques Ellul, painted a rather
gloomy inevitability of the New World
and the New Race created by irresist-able, autonomous technological forces
beyond the control of Humanity. It is
by no means intended to be read asScience Fiction. Ellul does not writein that milieu. Ellul, however, seeks
more to warn than to tout but warningsof hopeless outcomes differ little ineffect from advocacy. However, the.strident voice on the present scene and
probably the one to whom Dr. Jastrow
owes his discipleship in propoundingthe case for replacement of humanity
by a "New and Better" race of beings,is Richard Landers, the TRW Engineer,turned Social Philosopher. Landersnot only predicts but proselytes withthe fervor of the true believer, an
age of convergence and identity of man
aod machine in a world transformed fromthe biosphere we know to what Landerscalla the "Dybosphere" which is domin-ated hy artificial, manufactured formsand substances with few or no vestigesof biological life. An environment
peo led not

to anything
by men but by intelligentuman
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beings could ever have become. Please create a Super Race. Another similarity
note that Landers is still at work is the total abnegation of the individ-
building a machine that will reproduce ual in favor of focusing on the masses.
itself, a rather chilline corollary to Time doesn't permit a thorough analvsis

of the origins of these concepts, butthe tale of the "Sorcerer's Apprentice." historically, the controversy on the
Contributions to the total concept of probable future of man evolves primar-
man becoming non-man have been made ily on four "Schools" of Weltanschauuns
from a variety of sources,some even or view of life and existence.
differing widely in background, motive

1.and predicted paths to the same ulti- Teleologism - A view holdinp that
mate ends. Most well known of these all thines in the universe in-
are: B.F. Skinner who deals with the cluding life and their ultimate
psvchological aspects of the social forms and outcomes are predeter-reorientation and conditioning to mined by some overall design or
social control necessary for the Trans- purpose of nature--a purpose not
formation; Arthur Clarke, of 2001-A vet entirely known or under-
Space Odyssey fame, who explores with stood, but even if it were, it
a more investigative coolness, various could not be changed or appreci-
ways in which man may achieve symbiosis ably influenced in any wav by
with machine, but who seems nonetheless man or another intelligent form
certain that through one means or of intervention. It is based on

the assumption or Doctrine ofanother, the merger is bound to occur;
Final Cause.Marshall McKluhan who centers the means

for his conception of the transforma-
tion of man around the reality of the 2. Vitalism - The view that the life

sometimes called the "Flangrowing interaction of people on a
global scale through electronics. Vital" in all living organismsis caused and perpetuated bv a
Perhaps the Utopian Prophet of the special principal in nature,
millennium of man's transformation who entirely apart and distinct from
has the broadest scholastic and intel- chemical and physical forces
lectual base, certainly the largest and, as such, life is largely
international following, is the French self-evolving and self-determin-
Jesuit social philosopher, Teilhard De ing.
Chardin. His writings and ideas on
this subject are far too voluminous to 3. Mechanism - The Doctrine propound-
pursue in any detail here. His central ing that all phenomena, includ-
theme, however, is the essentially ing life, had its origins,

therefore has its explanationsidentical nature of the spiritual and
the physical universe, a basis which in physical and chemical matter
leads ultimately to the dispatch of - and that the separation of the
mankind in favor of a creature more inorganic and organic is a ques-

tion only of degree, not offavorably suited to both these uni-
kind.verses becoming one.

There are several common denominators 4, Existentialism - The view that ex-
detectable in these separate ideas. One istence preceded the essence or

It identity of man and that manof them is especially interesting.is the similarities that can be found alone, both collectively and
with totalitarian ideals: the essen- individually, is solely respons-
tial "messiness" of humanity, its un- ible for his ultimate destiny,

his survival or demise, his tri-predictability and lack of susceptibil-
ity to control and direction, its over-

ercise of his free will.umph or destruction, through ex-
Inall inefficiency. One is somehow re-

minded that Adolph Hitler's obsession this view it is only the exer-
with having the trains run on time was cise of the will in opposition

to hostile forces that willnot so far removed, in essence, from
determine man's survival andhis ambition to "decontaminate" the

world of its "undesirables" by means triumph; the earlier existen-
such as Auschwitz, Buchenwald and Tre- tialists emphasized the aspects

of nihilism, despair and help-blinka, or his penchant for wanting to
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lessness of man. Later ones
have focused more heavily on the
power of the will and the respon-sibility of man for his own des-
tiny. Jean Paul Sarter, for
example, insisted that: "Man is
alone and without excuse," and
fully accountable for what he
makes of himself.

While these four views in many wayseonflict with each other--Mechanism
and Vitalism obviously couldn't coexist
very harmoniously--the first three do
have in common the notion of determin-
ism or the belief that forces indepen-
dent of and beyond the control of man
are shaping his destiny and all he can
do is try to understand them--he cannot
change that destiny even if he wants
to. Existentialism, however, stands
in direct opposition to the determinism
of the other three views. Indeed, theyare logically mutually excluding. Yet
the advocates of the New Utopianism
embrace both of these opposites, crunch
them into some grotesque whole and hurl
the monster with evangelistic zeal into
the face of reason, and into ours, with
the panting expectation that we willclutch to our collective breast the
notion of evolving ourselves out ofexistence as the only available salva-tion for our future.
But this contradiction only serves to
arouse some suspicions of the New
Utopians. It still does not deal dir-
ectly with the desirability of realiz-
ing their predictions.
We have to look at the question of
desirability from two angles: First,we have to ask and at once answer forourselves the question, "What is Man? patient

to certain death to cure his
What is the essence of the identity ofour species?" Then after we have sat-isfied ourselves with an acceptabledefinition of what we are, we next haveto ask: "Is man as we know him, or asthe essence of being we have defined,or any part of it, worth keeping inexistence?"
The latter question is largely one ofconscience and answerably only private- toratesly by each of us but we will deal withit in part in a few moments. The ques-tion of a definition of man, howeveris more difficult. In fact, there canbe no lasting answer, as is the case
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with any process--and man is a process.
As yet we do not even have any clear
idea of what man is entirely and what
his capacities and capabilities may
already be--not to mention what theywill become--if the species is allowed
to continue. If we can find even a mod-

of value in this fragile stumbl-
ing, seeking, wanting, hoping creature
we call man, it would seem utter non-
sense to talk of foreclosing the poss-ibilities that remain to be discovered
about man and to abandon them in what
is beginning to look like the first
light of a yet unborn glory.
In the field of Parapsychology alone,
we have but scratched what now appearsto be a very deep surface of dimensions
of man widely regarded as recently as
two decades ago as hokum or fantasy or
witchcraft. How can we say so confi-
dently that we will not discover aspectsof these dimensions that would yieldcapabilities no tnorganic creation of
even super-intelligence could ever
achieve? How do we know? We don't.
Indeed, how do we know that there is
not something unique and of a distinct-
ly higher order of existence in the
organic? Would the "machine part of
the cyborg be in reality a handicap?
How do we know? We don't. How do we
know that whatever purpose in nature
we exist to serve has been served, orwill be before our heralded demise; and
how do we know that anything other than
man could serve that purpose? ow do
we know that? We don't. We have not
yet begun to know and yet some are al-
ready closing the coor on the futureof biological man, abandoning as yetunknown future by committing the

find any other immediately effective
remedy. Even if we can find
about man now that it is worth keep ngthe species for, which is doubtful, isthat sufficient reason to plan to stop
looking?

lls because we cannot in our ignorance

Winston Churchill, when approached onthe question of granting national in-
dependence for certain British protec-
Queen's First Minister in order to pre-side over the dissolution of the Em-pire." Well perhaps he didn'tover it and perhaps he didn't w it,but it happened anyway.

replied: "I did not become the
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Perhaps man did not become the remark- everything the New Utopian Prophets are
able phenomenon he already is becoming saying are distinct possibilities, ifin order to devise the means to his own certain choices are not taken and if
extinction. Perhaps we really don't eertain values are not defined in our
want that result, but if our zeal to time and maintained for the future.
proliferate our technologies is some
how irretreivably hooked up with anti- In his book, "Technological Man," Dr.
human, or super human ideas of evolu- Ferkiss states, "Nor will technologicaltion--a physiologically centered Uto- man be a new biological type created
pianism--it may well happen anyway. either by manipulation of man's gen-etic atructure or by carrying man-mach-
Contemplating these happy predicted ine symbiosis to the point of altering
outcomes for humanity tempts one to human integrity.think that if T.S. Elliot had known
what we in this room know today, he "Such a development would mean that
might have been tempted at least to technological man had failed to come
phrase the now familiar lines from into existence and bourgeois civiliza-
"The Hollow Men" somewhat differently. tion had fallen prey to monsters of its
He might have said: own creation."

This is the way the world ends; Elsewhere Dr. Ferkiss is even more
This is the way the world ends; definite: "Linkages of man to machines
this is the way the world ends; and technologies that would make him
Not with a bang, irrevocably dependent on lower orders

Of the infintesimal instant
But with the stone - silence,

Man has avoided the error of the crus-of reality would be anti-evolutionary.
When the last bit of human taceans in protecting themselves in a
intelligence, way that made future development im-

Takes its last, one way light possible. Man has avoided the dead end
speed journey to its brave new of the social insects who have created
silicon home, a marvelous structure in which the

Free at last, nothingness of the individual and the
From the obsolete organism still mobility to change are opposite sides

of the sam coin. Man's destiny liesso incapable of erceivingnterval foreither the time in continuing to exploit this "open-
the transit ness" rather than entering into a sym-

Or for humanity to vanish. biotic relationship with the inorganic
machine that, while it might bring

Or if we really wish to strike a pos- immediate increments of power, would
ture of acceptance, we might devise our inhibit his development by chaining him
own advance epitaph in this mode: to a system of lesser potentialities.

Man must not only stand above the mach-
HERE LIES MAN ine but must be in control of his own

evolution."
Cirea 5,000,000 BC to Circa
5,000 AD I agree.
An obsolete form of intelligence
too encumbered by complexity But if we are to do what Dr. Ferkiss
of its internal information sys- suggests, if we are to design our own
tems and an extraneous factor choices, we here in this fledging
it called "emotions" to survive industry that will have so much to do
the inescapable rigors and stres with shaping the future, must first
of the universe. design the value guidelines by which

those choices can be defined. We can-
But the point of all this is not to not escape being numbered among the

t will become
applaud despair and bow to inevitabili- early architects of wha

of Man of the Future: Technologicalty. The ppoint is to illuminate the
fact that, although some would keep it Man.
from us, there is a choice.

In that direction I have proposed four-
Professor Victor Ferkiss of Georgetown teen principles to govern the design,

development and application of sentientUniversity, for example, believes that
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devices, inorganic forms of intelligence In the night and overhead a shoveland artificial materials to emulate, of stars for keeps-augment or extend human capabilities. the people march.
Copies are available at the door as
you leave, or may be obtained by writ- Where to, what next--ing directly to me at the address shown Where to, what next--"?in the "Proceedings." I would appre-ciate your reviewing them and letting
me know your ideas, comments, criti- Referenceseisms or recommendations or whatever,
by way of the mailable comment sheetattached. If I can get a substantial Time Magazine, Feb. 20, 1978, p. 59
number of approving signatures, I would Complete Poens, Carl Sandburg
National Science Poundation and other
like to submit the guidelines to the Marcourt Brace, 1950.
forums of scientific and technological "The Origins of Totalitarianism"thought as a statement or manifesto of Hannah Arendt, Meridian Booksideals for future research and develop- 1958.ment.

"Profiles of the Future," Arthur C.I want to leave you with two thoughts, Clarke Bantam Books, 1964.one mine, the other, Carl Sandburg's:
Omni Magazine, Oct. 1979, Dee. 1979First, consider that intelligence can'tbe the only thing about man that is im- "The Technological Society," Jacquesportant; that intelligence, experience, Ellul Knopf, New York 1964.knowledge, imagination and wisdom arenot all the same thing. Tf these "Totalitarian Dictatorship & Autocracy':words all meant the same, we could Friedrich & Brzezinski Harcourteasily do without all but one of them Brace, New York 1956.in the language. Though not the same,they do relate in some interesting, "Cybernation: The Silent Conquest"mutually clarifying ways. It can be Michael, Center for Study ofsaid that wisdom is a combination of Democratic Institutions, Santatwo things: Experience tempered by Barbara, 1962,knowledge and knowledge seasoned byexperience; "Wisdom", it's said, "comeswith experience," but then many things
"Medium is the Message," McLuhan Bantambooks, 1965.come with experience when untemperedby knowledge--prejudice for instance.Experience isolated from knowledge "The Future of Man," Teilhard De Char-din, Fontana Books, London 1964.tends to regard itself as the universalsample, the arche type of all things "Technological Man," Victor C. Ferkisspossible. Knowledge isolated from George Braziller, New York 1969experience tends to regard itself as agod. Experience can take you only tothe limits of your senses; knowledgecan take you to the boundaries of theuniverse; imagination can take you tothe borders of the possible and beyond;wisdom will help you understand whatto do when you get there. Intelligenceenables you to survive, perhaps even

mankind do the same,
prevail; wisdom enables you to help

"In the darkness and with a greatbundle of grief,the people march.
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