PCGC

is a newspaper about . . .

having fun with computers
learning how to use computers
how to buy a mini-computer
books, films, music

tools of the future.

Help us write the next issue . . .
do you have a computer?
do you like your computer? (do you like the computer manufacturer?)
do you have a music composer program?
how do you build a cheap tape winder?
do you have any good game playing program or simulations (in BASIC)?

Contributors — 5
Roy M. Worthington §
Kids from LHS '

We did this issue —

Bob Albrecht

Jerry Brown

Mare Le Brun

Peter Lynn Sessions
LeRoy Finkel

Jane Wood

Mary Jo Albrecht

what would you like to see in this newspaper?
would you like to do one or more pages for a future issue?
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people’s computer center

isa place
.. a place to do the things the People’s Computer Company
talks about,
. . a place to play with computers at modest prices.
. . a place to learn how to use computers.

We have a small, friendly computer — a DEC EduSystem 20
with two terminals — a TTY with an acoustic coupler (see
page 12) so we can talk to an HP 2000C — some electronic
calculators — a programmable toy car — games — book to
help you learn and ... we run after school workshops for kids
9 years and up, and evening open classrooms for anyone who
wants to participate. We also sell raw computer time for

Next Issue -

In the next few issues we will spend some time
giving tips on how to write bid specifications
for mini-computer systems for classroom use.
We’ve had some interesting experiences to pass
on to you. If you have recently gone through
this, please send us copies of your specs, the
bids received, and your ultimate choice. Add
any comments, warnings, etc. that we can

pass on to readers.

We're interested in both software and hard-
ware specs. We'll name names where appro-
priate and try to give you the true scoop on
this very delicate process known as “going
to bid.”

$2 per hour for an EduSystem 20 terminal running in BASIC. -
Here we are an
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= ‘? == For San Francisco Bay Area readers, there will be a
(q’ AO‘* ue Huntington Project workshop held at Lawrence Hall
e = of Science, SATURDAY, FEBRUARY 24, 1973, from
oy - = 9 to 12 AM. The workshop is designed to introduce
o you to all the Huntington Project simulations and give
EE experienced users a chance to share their ideas.
[ For a $3.00 per person lab fee, you will receive some
e project materials and be guaranteed computer time
= to run the programs.
L1}
- Remember — the Huntington materials work well in
am . . . . .
an science, social studies and business classes . . . bring
MIDOLEFIELD RoAD :E along a friend from another department.
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H Dick Nodlinski, San Ramon High School
- LeRoy Finkel, Ravenswood High School
f EE Dave Pessel, UC (originally with the project)
What's a Dymaz? =
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Yes, the name did come from Bucky Fuller’s Dymaxion. .y
Why? Who knows? =
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the electric
bead game

A series of evenings devoted to music games that you can
learn to write yourself and play on our computer.

The sessions are problem/project oriented, with hands-on
use of the computer beginning with the first session. Most
of the time we will be concentrating on music, but you are
encouraged to pursue your ideas in any area that interests
you. By the end of the series you will have tackled several
projects, perhaps culminating in something BIG, like a
program that simulates a composer at work.

Who's responsible for this? Peter Lynn Sessions and Marc
LeBrun. Marc and PLS joined forces to develop the BEAD
GAME at Portola Institute in menlo park. With Portola’s
support (kudos to Dick Raymond), the infamous pair
achiever a Pyrrhic victory over traditional methods for
presenting the materials of music. The Electric Bead
Game combines this easy approach to music with PCC's
experience in turning people on with computers.

(See also, pages 14 thru 17)
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STARS is a number guessing game. We wrote STARS for small
people, but big people like it too.

KEM ®=¢#% STAKS =~ PEGFLE'S Ce@MPUTEk CENTER, MENL® PAKKs CA
PHINT “STARS - A NUMBER GUESSING GAME"

PRINT

kANDEM

KEM =2+ A 15 LIMIT ON NUMBEk, M 1S5 NUMBER OF GUESSES
LET A=100

LET M=7 .

PRINT D0 YOU WANT INSTHUCTIONS (1=YES O0=NO)'")

INPUT Z

1IF Z=0 THEN 280

REM #*#24 INSTRUCTIENS ON HRW T€ PLAY

PRINT "1 AM THINKING OF A WHELE NUMBER FheM 1 T@"3A

PRINT “TRY 70 GUESS MY NUMBEk. AFTER YQU GUESS., 1"

PRINT “WILL TYFE @NE OR MOKE STAKS (#*). THE MOKE"

PRINT "51AKkS 1 TYPE», THE CLOSER YOU ARE T@ MY NUMBEK."
PRINT "@NE S1AK (=) MEANS FAK AWAY. SEVEN STARS (+ssssss)"
PRINT "MEANS KEALLY CLOSE! Y@U CGET"iM;"GUESSES."

REM e¢e COMPUTER “THINKS' @F A NUMBER

PRINT

PRINT

LET R=INTCA®RNDCO) )+

PRINT “eX, | AM THINKING BF A NUMBEkK. START GUESSING."

KEM #++ GUESSING BEGINS. HUMAN GETS M CGUESSES.

FOk K=l T@& M

PEINT

PRINT "YOUk GUESS":
INPFUT G .

IF G=X THEN &00D

LET D=ABSIX-()

IF D »>= 64 THEN 510
IF D »>= 32 THEN 500
IF D == |& THEN 490
IF I »= B THEN 480
1F I »= a THEN 470
IF b »= 2 THEN 460
PRHINT *e'}

PHINT &'

PRINT *'w*

PRINT "w'j
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OWE On MOnE STARLG fei. THE MERE
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GUESSES.

I AM. THINKING BF A NUMBEK. START GUESSING.

GUESS?S0

EUESS27S5

GUESS?725

GUESS5?735

GUESST40

GUESST20

GUESS?10

#hbbanw

S@nRY» THAT'S 7

GUESSES. NUMBEK WAS 9

LET'S PLAY AGAIN.

EKs 1 AM THINKING @F A NUMBER. START GUESSINGs

YEUR GUESS?32

L

YeUR GUESS740

L

Y@UR GUESS?724
hksn

YOUR GUESS5720
EEEES

YBUR GUESS?718
e e S T T RN

Yau GeT IT IN S

GUESSESI!I LET'S PLAY AGAIN.

@Ks I AM THINKING @F A NUMBER. START GUESSING.

YeURr

GUESS?

STARS wAS WRITTEN FOR
EDUSYSTEM 20. TO RUN IT
ON AN HP 2000, DELETE
LINE 130.

EACH PRINT STATEMENT (LINES 450
70 5i0) PRINTS ONE STAR AND ALSO
RINGS THE BELL ON THE TTY.
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In the last issue we introduced you to the Huntington Project materials but failed to list a source for these materials

(failed only because the information was slow in coming). Now we have the details and the news is GOOD,

Digital Equipment Corporation (DEC) is now the sole source of the latest Huntington materials. DEC's price is
ridiculously low and any profits they make will be given to the project to cover future development costs. As you
can see from the price shee:, you can buy whatever materials you need in any combination you want. Take advan- ¢

tage of the discounts, they're worth it ... and be sure to buy the paper tape for each program.

If you care to act as a critic, make suggestions, donate ideas, or whatever, you should write the project director — ¢

Dr, L. Braun, College of Engineering, State University of New York at Stony Brook, Stony Brook, NY 11790

DEC would like us to point out that the original Huntington Project programs are available on paper tape for $1

per tape. $50 buys you the whole set (and saves endless hours on a terminal). These are written in very standard
BASIC and should run on most any system with (at worst) minor editing.

v Available now. Others available soon — contact DEC for exact dates.

HUNTINGTON TWO SIMULATION PACKAGES

Biology
v GENE1 Simulates the inheritance of genetic PRICING
traits.
HARDY Simulates the Hardy-Weinberg Principle HUNTINGTON TWO SIMULATION MODULES
population genetics.
v LOCKEY The lock and key model of enzyme Individual Components
action.
MALAR Control of malaria epidemic. Student Lab Manual $0.30
v POLUT Simulates pollution of a lake, river, or Teacher Commentary and Instructions .30
pond from various types of waste. Background Resource Materials .50
v STERL Insect control by means of sterile males Paper Tape of Program 1.00
vs pesticides. o
. ! 5 Individual Packet 210
TAG Sapn;gl;ng exercise on a simulated farm Individual Packet (o paperfape) 110
Physics
J CHARGE Determine electron charge with simula- Classroom Packets (10'% discount over individual com-
tion of Millikan's oil-drop experiment. ponent price)
FRANCK Simulation of Franck-Hertz experiment. Student Lab Manual (40), Teacher Commen-
GRAV Simulation O‘f gravity based on Caven- tary (2), Resource Material (4), Paper Tape (1)
dish experiment. Classroom Packet $14.00
QUANTA Simulation of Einstein/Planck experi-
ments showing light to consist of en-
ergy quanta or phofons. Quantity Orders (10 or more—20% discount over prices
REACTR Simulates operation of a nuclear reactor. above)
SCATER Alpha particle scattering to determine 10 Individual Packets ($2.10 x 10) $21.00
atomic structure, — 20% discount 4,20
! le slit experiment showin
A YeHER BUCUEIREILE - Total, 10 Individual IPackets 16.80
light interference patterns.
Social Studi Total, 10 Packets (n¢o paper tapes) 8.80
ocial Studies:
BALPAY Simulates U.S. balance of trade pay- 10 Classroom Packets ($14.00 x 10) $140.00
e — 20% discount 28.00
BUFLO Herd population management of buffalo Total, 10 Classroom Packets 112.00
or other threatened species.
ECON/GNP Simplified model of U.S. economy.
v MARKET Game engaging two companies in one- :
product competition. TON E
MASPAR Model of mass participation in decision HPN“NG O OH PHOJECT BOOKLETS
making. Biology [‘7 sumulatt‘on prqgrams] $1.00
v POLICY As members of various pressure groups. ga:;_s‘t:'e?fze [,“r:":":_la“o“ programs) ;gg
students formulate national policy. SSEY L= AT AN | programs) :
: : Physics (21 simulation programs) 2.00
¥ POLSYS As various community members, stu- ; - [}
dents influence city government Soclal Studies (5 simulation programs) 1.00
colicy Mathematics (20 application programs) 2.00
POP1-5 Series of simplified population models, ~ 1oacher Assistance (8 application programs) £en
Miscellaneous: Quantity Orders (20 or imore of the same booklet—20%
SAP Statistical analysis package. discount on prices dbove)

market S

One of our favorite Huntington Two programs is MARKET, “a computer based game of compqt-ition between two
companies selling the same type of product.”” Participants control the production level, advertising budget and
unit price while the computer model grinds out the results of the competition. There are a number of random
“ayvents” that occur to spice up the game. You can play as long as you want or until one company (team) reaches
assets of $12 million or until one company goes bankrupt.

You can use MARKET as a game without any previous study (you'd be amazed at how much learning goes on).
Or you can use MARKET as a complete learning unit and simulation activity. The resource hanrdbook teaches all
about business operations, supply and demand, advertising efforts and other business-type informatipn. It contains
a very complete explanation of the entire MARKET simulated economy. It would be great in a business or social
studies class.

We suggest this as a “team’’ activity. The exchange of ideas about strategies between the participants on each
team is as important as the win or loss.

Here’s a sample RUN for your reading pleasure.

QUARTER B8

PREFIT MARKET SHARE CASH @N HAND NUMBER S@LD INVENT@KkY ASSETS
521 45.94 10220 34 46 11232
559 54.05 10012 40 ) 11222

THERE HAS BEEN A STRIKE AND YQUR PRODUCTI®N HAS BEEN
HALTED. NEGOTIATIONS HAVE BEEN STARTED., BUT HOPE OF
A SETTLEMENT LO@OKS DIM.

fedrieirdodok fefoiededeokoie doink il ek deokeiodokoied koo ok deokoiok

COMPANY 1 . i
NG PRODUCTION POSSIBLE DUE T@ STRIKE 4 oah oo o ot
ADVERTISING BUDGET?25 With no advertising and a selling price of $50/unit
UNIT PRICE?5S a company will sell 250000 units (printed as 25)

Warehouse charge for inventory = 5 per cent
Interest charge on borrowed money = 5 per cent
COMPANY 2 Units and dollars are in thousands
N@ PRODUCTION POSSIBLE DUE T@ STRIKE B L L R L R e o
ADVERTISING BUDGET?50
UNIT PRICE?55

QUARTER 9

PROFIT MARKET SHARE CASH ON HAND NUMBERK S@LD INVENT@RY ASSETS

=490 4B.88 10166 22 24 10742

=596 Stell 9858 23 32 10626
STRIKE SETTLED. NOKMAL PRODUCTION RESUMED -
NEW VARIABLE C@ST=$ 24 / UNIT DUE T@ INCREASED WAGES

Materials may be ordered from —

Mr. Tom Mullaine

Software Distribution Center 1—-2
Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754



A POLEMIC

by marc [e brun:

T'ILTING AT WINDMILLS, OR
WHAT'S WRONE WITE BASIG?

BASIC s all those other languages

For you FORTRAN, APL and COBOL
fanatics who are upset at our s—t—r—o—n—g
stand for BASIC, we owe you an explanation.
We deal primarily with school age kids and
prefer BASIC for any or all of these reasons:

BASIC is easily learned by large numbers of students.
(We want to see many kids involved,not an elite few.)

BASIC is easily learned by people with a wide range
of ability (you don‘t need a strong math background
to learn it).

You can learn BASIC quickly. You don't need hours
of instruction before you can write your own simple
programs.

There are a large number of instructional materials
available written for novice computer users (teach
yourself style, not programmed instruction).

There is a tremendous wealth of support materials
written to support BASIC in a variety of classroom
situations (Huntington project, Project SOLO,
Denver Calculus Project, REACT, HP and DEC
materials).

The extensions to BASIC now available on nearly
any disk, time sharing system make it possible to do
nearly anything in BASIC that you might want to do
in another language, though BASIC may not be as
efficient.

BASIC is available in a time sharing environment on
many very low cost computer systems.

Society to
Help
Ahbolish
Fortran

.Zac‘fng
SHAFT

P. 0. Box 310
Menlo Park, Calif. 94025

Now, before you hasten to write and apply
these same principles to the language of your
choice, keep in mind our target — KIDS —

kids ages 8 to 18 in a problem-solving, simu-
lation and gaming environment. We're not
concerned with huge number crunching
applications nor do we care about super-
complicated data processing schemes for
which there are many languages far superior
to BASIC. We just hope to introduce a large
number of new people to a super, fun, learning/
recreational tool and want to do it at a rea-
sonable cost and without a great deal of fuss.
For the record, we have recently started
doing some work in PILON (PYLON), a sub-
set of PILOT, in our environment. A future
issue will give details of our successes or fail-
ures. We are also very curious about LOGO
and its possible use in our environment. Our
friends at Lawrence Hall of Science are work-
ing on that and we hope to report on their
progress as time goes on. We admit that we
are BASIC BIGOTS, but we’re looking at
other languages as well ... but not FORTRAN,

_\b Leroy I.

It may come as a surprise to many educa-
tional/recreational computer users that the
language they have come to know and loye
has serious flaws. By a flaw I mean something
fundamentally wrong, as opposed to what
could be called defects — problems which
could be solved or somehow avoided.

Every actual computer language has its very
own garden of defects, which everybody talks
about but nobody does anything about. By
actual computer language I refer to ones which
are actually implemented on some computer
somewhere, as opposed to theoretical langu-
ages, or specifications for proposed languages,
which occur frequently in the literature of
computer science. A defect in a language usu-
ally results in users complaining loudly about
such things as “It won't let me use zero for a
subscript in my arrays” or “It won’t let me use
the bell in PRINT statements™ and so on.

Defects are annoying but not serious, they
can be corrected by any reasonably competent
programmer, assuming there is adequate docu-
mentation for the language, which there usually
isn’t, which is why manufacturers can sell
“better and better” versions of the same lan-
guage (and possibly additional hardware as well)
to users who have become hopelessly dependent
on the language. Like drug addiction, the first
one is usually free.

<laws in a language are much more danger-
ous, because the novice user does not notice
them. They insidiously distort his views of
what computers are capable of, what he is capa-
ble of doing with computers, and he is well on
the way to joining those tragic figures who sit
for hours, backs hunched, eyes glazed, nodding
over their terminals: the “experienced™ users.

I shall now treat the following topics in
turn; What is right about BASIC; What is
wrong about BASIC from the standpoint of
education; What is wrong about BASIC from
the standpoint of recreational use, and finally;
What is wrong about BASIC from the stand-
point of computer science.

Many of you may have noticed that this
periodical has adopted BASIC as a sort of
lingua franca. This is mainly for pragmatic
reasons, and the purpose of this polemic is, in
part, an attempt to temper what otherwise
might be taken as an implicit whole-hearted
acceptance of BASIC. As far as [ can tell,
the following things are more or less right
about BASIC.

It's popular,
An increasing number of people are using BASIC,
and, despite problems with incompatible versions,
they are able to communicate, and exchange ideas
and programs with each other, even though they
have extremely different orientations.

It's interactive, more or less.
BASIC was designed to be used in a time sharing
environment, so the mechanics of writing and
running programs are fairly straightforward, within
the limitations of the system it's implemented on,
anyway. The |/O statements (INPUT and PRINT),
though limited, make the writing of interactive
programs relatively easy, which makes it one of
the few languages suitable for recreational purposes.

It's widely available,
Many manufacturers offer it, due to an ever growing
demand for it by the educational segment of the
market (as well as a not insignificant portion of the
industrial). Besides, if a manufacturer provides
software he also influences how much hardware the

consumer buys: “But with the addition of another
32K of core memory and 16 discs you can run our
WALLAPALOOZA BASIC ... " The first one is free,
He can also sell you software that no self-respecting
programmer would admit having written, and the
consumer never suspects that he is using software
which requires twice as much hardware, services
half as many users, has more bugs and fewer
capabilities than it could have. Anyway, BASIC
is widely available, caveat emptor.

It doesn’t rock the boat.
BASIC fits in real smooth with the views most
people have about what computation is. It intro-
duces them to computers without forcing them
to undertake radical restructuring of their concepts.
This helps make computers more acceptable, and in
a very real sense more accessible to a large number
of people, which is good. One of the important
things about technology however, is that it forces
people to adopt mental models of the world and
how it works which are better aligned with reality,
More about this in the next section.

Because of the increasing utilization of
BASIC in the educational field the following
criticisms are particularly relevant. Froman
educational standpoint the things wrong with
BASIC are.

It doesn’t rock the boat.
As mentioned above, BASIC is not a mind-expander,
It certainly expands the class of experiences and
possibilities of anyone who uses it, but this is
mainly due to exposure to the computer, and not
to BASIC itself. Any system or structure which
embodies fundamental principles in a coherent
manner almost always causes significant trans:
formations in the habits of thought of those
exposed to it. For example, the language LISP,
which is directly derived from the fundamental
ideas of predicate calculus and recursive functions
{more on this later) has a peculiar phenomenon
associated with it which | call the “LISP trance.”
After overcoming the initial difficulties assimi-
lating the principles behind the language the
student or new user often finds himself per-
ceiving the world in terms of these basic ideas.
A tree is a recursive function applied to a seed,
it's branches are a list structure, leaves become
“atoms’’ (specialized meaning) and so on. This
state can last as long as a week sometimes. The
“cause” of this phenomenon is that the student
has learned patterns which are fundamental
enough to cause noticable restructuring of his
internal environment, The new user “comes out
of the trance’” when this restructuring process
has leveled off to the point where the changes
involved are imperceptable in relation to the
adaptations necessitated by daily life. Since BASIC
contains few patterns of any significance (and
even those in a muddled sort of way) it is easily
used as an instructional medium. It is not nec-
essary for teachers to retool their antiquated and
inadequate concepts in order to use it to transfer
their antiquated and inadequate concepts to their
students. This is not to the student’s ultimate
benefit.

It creates false impressions.
Besides the theoretically unsound patterns BASIC
embodies, which will be discussed later, the lan-
guage has two other flaws which generally cause
the user to have limiting misconceptions; First,
there is nothing in it which gives the user any in-
formation or facility with computer systems in
general. Especially deficient in most implemen-
tations are the means of dealing with peripheral
devices. (Did you know that in many third-
generation computers every device is a peripheral,
including the CPU and the memory, and the
“computer” is really the device which connects
and coordinates all the other devices?) Secondly,
*strings”” to the contrary (very few languages have
real string manipulation features), it forces user to
think numerically. | have nothing against numbers,
or numerical analysis as such, but numerically 5
oriented processes are but a small portion of the
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entire space of computational processes, and there
are many significant, useful and fun things that
can be and are done without using either numbers
or strings, (Did you know that inside the computer
the BASIC you use probably spends as much as 80
or 90 percent of its time performing non-numeric
compulations?) For example, the fields of com-
putational linguistics, operating systems design,
and articifial intelligence are concerned almost
exclusively with non-numeric processes. What, you
ask, could a language be “about” besides letters or
numbers? We will discuss this in the theory section.
BASIC provides the interested student with very
little background if he is to actually use computers
in any significant way in the future, as well as
causing him to adopt faulty thinking habits.

It's inhibiting.
BASIC restricts exploration' and experimentation,
and thwarts attemnpts at self-directed learning, un-
less the learner is very highly motivated. It is not
natural to express or describe processes which are
not primarily numeric in nature in the BASIC
language, and this implicitly restricts the kinds of
uses to which it can be put. Numbers are not all
that interesting to most people, and a steady diet
of BASIC will never indicate to anyone the most
powerful and general view of what a computer is;
a symbol processor, that is, a tool for manipulating
conceptual objects as opposed to tools which
manipulate physical material. Consequently the
faithful BASIC user is unlikely to discover on his
own the full potentialities of the phenomenon of
computation,

Many of the observations in the previous
section apply with little madification to those
users who are primarily concerned with the
recreational use of computers. “Recreational™
is a somewhat vague adjective, usually meaning
“interested in games” or “interested in art.”
Fairly interesting games can be produced in
BASIC, unless the computer is to compete
on an equal basis with human players, in which
case I advise you to learn some computer
science, explore the literature on artificial
intelligence, and forget about BASIC entirely
(assuming, of course, that the games you're
interested in are non-trivial). Also, many of
the mathematical features in BASIC are so
much dead weight as far as game playing is
concerned. For the artist the situation varies
depending on the media he wants to work in,
There are two ways in which computers can be
used in the creative process; design and experi-
mentation, and execution of the work itself.
For most users the only type of art that is even
remotely possible to directly create with the
machine are line drawings, and that only if you

in a more suitable language (such as ALGOL)
it would have taken at most two weeks, even
accounting for my substantial inexperience in
things computational at the time. To summa-
rize then; BASIC, while workable to a limited
extent, is nearly useless to the incipient com-
puter artist. Then again, so are most other
currently available languages.

Before leaving the subject of computer art
I would like to make a few brief technical
comments on making “teletype pictures:”
First, the best ways of doing it are fairly com-
plicated; Second, find out if your BASIC
system will let you PRINT a thing called
a “‘bare carriage return,” which lets you type
characters on top of each other (sometimes
you can do it with TAB, assuming of course
you have TAB on your system, . . . ); Third,
even the best teletype pictures look terrible,
and if you keep doing it hair will grow on
your palms and; Fourth, if you persist on this
road to esthetic nitwitdom, you will be aided
and abetted by the author in an article on
Teletype Plotting in a future issue of this
amoral periodical.

It is now my intention to examine the
“rotten apple which spoiled the bunch,”
the things that are wrong about BASIC from
the standpoint of computer science. It is
in this area that the worst flaws exist; hope-
fully the following comments will also give
some indication of what better languages are
like.

BASIC has a regular rat’s nest of flaws in
the area called control structures in the lan-
guage of computer science. What's worse,
these problems interact with each other, so it
is somewhat difficult subject to untangle.
Nevertheless, in the interests of clean living,
we shall attempt to thread our way through
them,

Imagine your favorite program is RUNning
merrily along. At any moment the computer
is executing some particular line. Call that
line the active line and pretend all the other
lines are just hanging around waiting to be-
come active when the computer gets to them,
The computer does whatever you told it to do
in that line. Now if we look at a smaller seg-
ment of time we find that the computer is
not doing everything on that line all at once,
instead it's executing some part of the active
line, such as adding two numbers together.

sometimes a different one will (IF-THEN) etc.
(What do you imagine a GOSUB looks like?)

If we watch the program for a long time,
maybe for several RUNs, we will observe cer-
tain regularities in which blocks become active
before or after other blocks. These regularities
form a pattern or structure, and that is what
the control structure of the program is. (Flow-
charts are a primitive way to draw pictures of
control structures.)

Now if we look at a LISTing of our program
we can see that the places or lines in the pro-
gram where the computer goes to another
block are always one of a small set of state-
ments; GO TO, IF-THEN and so on, State-
ments of this sort are sometimes called
control statements.

At this point | can show you one of the
flaws in BASIC. Why it’s a flaw | will explain
a little later. Take the program LISTing and
look at it. It is possible to figure out what
the control structure is, for instance we could
take the LISTing and cut it up into blocks
and paste them on a big piece of paper and
draw arrows between them, to show what can
come after what.

Now take another LISTing and cut it into
blocks like before, and then cut off all the line
numbers and mix up all the blocks and then
try to make another chart of the control
structure like before, Can’t do it, right?

Now do exactly what you did in the last
paragraph except don't cut off the very first
line number in each block. Now you can make
the chart. Obviously there is something special
about those line numbers which makes them
different from all the other line numbers in
the program. (So what are all those other line
numbers for anyway? We’ll discuss that pretty
soon.)

Now for one last experiment. Cut all the
line numbers off a LISTing and save them, and
throw the rest of the program away. Now
assume yvou have amnesia, and don’t remember
all this stuff we just did. Put a mark of some
kind next to all the line numbers in the pro-
gram which are special. Can't tell them apart,
right?

Now clean up all those scraps of paper and
I will tell you what this cut and paste exercise
was all about.

The first computer science flaw we have
found in BASIC is this:
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have a plotter. Design and experimentation is
the most accessible area for exploration at the
present time. The inadequacy of BASIC asa

medium for expression of non-numeric concepts

is clearly a severe limitation here. Again, if
you are interested in having the machine “make
up” works of art of any significance, abandon
BASIC, do your computer science homework
and read up on artificial intelligence. I have
done a number of things in the area of com-
puter music, one of which was a program that
composed original four voice compositions.
Your author now divulges a dark secret of his
dismal past — the first computer language |
ever used was BASIC! In the context of this
article this is indeed a painful revelation, but
it should lend some weight to my argument,
since | have sat on both sides of the fence, so
to speak. Anyway, the aforementioned pro-
gram was written in BASIC, and one of the
best available implementations at that, (I will
not reveal which implementation firstly be-
cause | don’t wish to plug any BASIC systems,
and secondly because it was done on stolen
time, only the names were changed to protect
the guilty). Including debugging, it took sev-
eral months to complete; had it been written

We could look at even smaller segments of
time, but we would wind up looking at ma-
chine language or logic circuits or electronics
or quantum mechanics, depending on how
small we got, and none of those things concern
us here.

We can also look at larger segments of time,
and we see that whole big chunks of our pro-
gram become active together, that is, when
one of the lines in the chunk becomes active
then you know that all the other lines in the
chunk are going to become active pretty soon.
This happens to the lines inside a FOR-NEXT
loop for instance. These “chunks' have a
special name in computer science, they are
called blocks. Now we can sit and just watch
the blocks in our program become active,
without paying any attention to what the lines
in the block are telling the computer to do.

If we watch the blocks become active fora
while, we will see a couple of different things
happen: a block will be active and then sud-
denly another block somewhere else will be
active (the computer did a GO TO), a block
will become active over and over (that's a
FOR-NEXT loop), sometimes one block will
become active after a particular block and
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The written form of the program gives very
little indication of its control structure. Since
the control structure reflects how the program
operates it is next to impossible to figure out
what goes on inside the computer by looking
at the program. Since the purpose of a pro-
gram is to describe what goes on inside the
computer, this is clearly a flaw.
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In fact, without those special line numbers,
there wouldn’t be any indication at all of the
control structure. The only way we could
find out is by looking at the “activations” in-
side the machine, and that is usually just not
practical. Those special line numbers have a
name in computer science — they are called

- labels, In languages that have labels they are

usually written as words, like HERE, HITHER
or FOO. Poor old FORTRAN has both line
numbers and also labels which are numbers.
Never mind, no use beating a dead horse.




Why does BASIC have all those useless line
numbers?” You are told that line numbers exist
so the computer knows what order to do things
in, and also so you can insert lines and move
them around and stuff. As a matter of fact,
line numbers are one of many different means
for accomplishing these ends. It is far from
the best in terms of user convenience, but it is
among the easiest to implement when you are
designing a language. | do not feel, however,
that the needs of the user should at any time
be ignored just to make implementation easier,
After all, to the user, “‘a language is forever.”
Since lines with labels are the only ones the
program cares about, all you have to do:is
remember where they are when you type
them in. Then you call all the lines that come
between it and the next labeled line things
like FOO.1, FOO.2 and so on. If you want to
switch them around or edit them later, the
EDIT command should be able to tell which
is which. But the only time you need those
names is when you are typing it in or editing
it, they don’t have anything to do with the
program itself. If you're wondering how you
keep all the blocks in the right order, don’t
worry — vou don't have to. The only thing
that connects them are control statements,
and they're already in the blocks. You can
think of them as being separated, just like in
the chart you made.

Languages that use blocks and labels instead
of line numbers are called block-structured
languages. A very good example of a block-
structured language is ALGOL, The idea be-
hind block-structured languages is that the
form of the program “on paper’” should in
some way reflect it’s control structure.  There
is, in addition, another useful thing that can
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be done when you have blocks. The blocks
can have different “flavors” that is, the lan-
guage can have different types of blocks to
indicate different kinds of processes. BASIC
has only one sort of block (in the strict sense)
and that is the block defined by FOR and
NEXT statements. In languages like ALGOL
however, there are many different “flavors”
which do what BASIC does with the somewhat
messy [F-THEN-ELSE and ON-GO TO instruc-

tions, as well as a whole lot of other neat things.

So blocks are a means by which the program
itself can contain useful information about
what it is supposed to do.

You may have noticed that the FOR-NEXT
blocks in the program you.were examining did
not need labels. In fact, you do not, in general,
need labels for blocks if their boundries and
“flavor’ are well defined. You may be won-
dering at this point if your humble author does
not have a few screws loose somewhere, first
he goes to great pains to explain all about
labels, and then he turns around and says that
they’re hardly ever necessary. If you've
guessed it’s because [ am about to reveal an-
other flaw, you’re correct. So let’s get down
to business.

Let’s make a list of the various control
statements that still can’t be done by some
flavor of block, or else need labels for some
reason:

GOSUB (and his sidekick RETURN)

DEF and DIM and

GO TO

For GOSUB the situation seems fairly
obvious — we make up a new flavor of block,
called say a SUBROUTINE block or a
PROCEDURE and we give it 2 name (label)
and we end the block with a RETURN state-
ment. Then if somewhere else in the program
we want to call the block we write GOSUB
MUMBLE or whatever the name of that block
happens to be. OK, that’s pretty straight-
forward, but let me ask you this: Have your
programs ever had problems because BASIC
sorf of “fell” into a subroutine from the
statements preceding that section of your pro-
gram? Not nice is it? Here's computer
science flaw number two:

PITITIIIT

BASIC does not adequately differentiate those
sections of the program which are self-contained
and meanfully separate and distinct. Asa con-
sequence, the “flow” of control into and out

of subroutines may deviate radically from its
intended and logical ““course.”
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Subroutines are fundamentally different
from other parts of the program and the lan-
guage should provide a definite mechanism
for delineating them. In addition, control
should absolutely never pass into a subroutine
unless that subroutine has been explicitly
called from some other part of the program.

You may be surprised at the inclusion of
DEF and DIM in my list. You probably don’t
think of them as control statements at all, but
as some other sort of beast entirely. Let’s go
back to where we made up the SUBROUTINE
flavored block. You’'ll remember that at that
point we gave it a name (label), Think for a
minute about what subroutines are for; they
are special “chunks” of the program that
we want the computer to “activate™ at various
and possibly widely separated places in the
program. They perform some useful function
and then pass control back to whatever part
of the program called them. We indicate
the subroutine that we wish to activate by
means of its label (name). Now consider
what happens when we put one of the FN __
functions in a statement somewhere. The
computer goes down the line and various
parts of it become active (like when it finds a
+ or something) and then it gets to our FNX
(or whatever we name it). At that point con-
trol passes to the line on which we DEFined
FNX, the computer does whatever we told it
to do there and then control returns to the
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line that was active at first. As far as control
goes, this is exactly like a subroutine. This
distinction that BASIC makes is completely
unnecessary, and exists only because it was
convenient for the people that wrote BASIC,
certainly not because there is anything good
about it as far as the user is concerned. We
have “‘discovered” that BASIC had that
flavor block all along; the DEF block. Un-
fortunately most implementations of BASIC
only allow DEF blocks that are one line long.
We have not by any means exhausted DEF
as a source of flaws. There is an important
difference between calling a subroutine with
a GOSUB and calling the one line subroutine
attached to a DEF statement using an FN _
type call. GOSUB is just a sort of glorified
GO TO in that control and only control gets
passed to the subroutine and RETURNed to
the main body of the program. With DEF,
the situation is different — information as
well as control gets passed between the
various parts of the program. Information
is passed to the DEF “block™ by putting it
inside the parentheses that follow the FN _
which calls it. Information is passed back to
the part of the program which did the calling
in the form of the value which the **function™
returns. The things'in the parentheses after
an FN _ are called arguments, and are said to
be passed in the same sense as control is said
to be passed. Argument passing is an extremely
important and fundamental idea in computer
science. A value returning subroutine (usually
called procedure) is also a concept with a
similar degree of significance. All of the built
in functions in BASIC (such as SIN, RND, etc)
are value returning procedures. . . which brings
us to computer science flaw number three:
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There is no consistent or even adequate mech-
anism is BASIC for passing control and argu-
ments or for returning values. Asa consequence
the user must bear the burden of “bookkeeping”
which, in fact, should be shouldered by the
machine.
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Pardon the “poetry™ please. There’s more —
another fundamental element found in computer
science, the recursive function is next to im-
possible to produce in any form whatsoever in
BASIC. A recursive function is a function
which is defined in terms of itself. Another
way of putting it would be to say a recursive
procedure is a procedure which calls itself.
There is nothing at all “funny” about this idea.
If subroutines can call other subroutines, why
shouldn’t they be able to call themselves as
well? Recent results in computer science in-
dicate that the Theory of Computation itself
may have very deep roots indeed in the Theory
of Recursive Functions. The idea seems to be
so important that I will diverge a moment to
give a simple example. The factorial function
for integers may be defined as follows:

FACTORIAL (X) = 1 if X is zero
X*FACTORIAL(X—1) if X is not zero
You can see what novice LISP users have to

cope with. After you feel you understand this
way of defining factorial (as opposed to using

a FOR-NEXT loop). Try writing it in BASIC

using either DEF or GOSUB. If you can
actually get BASIC to swallow it in the first
place, try RUNning it to calculate 20! or 30!.
If it doesn’t blow up consider yourself a
natural born programmer, assuming of course,
you get the right answer within the limits of
accuracy of your system. This is an extremely
trivial example for which there exist other
and possibly better definitions or calculation
methods.

(continued page 8) 7



There exist however many important useful
and fun things which cannot be done any other
way. For instance the BASIC you use “figures
out™ what your lines “mean”™ and untangles
complicated arithmetic expressions by means
of a method known as recursive descent. 1
certainly hope so anyway, if it doesn't it's
either ten years behind or ten years ahead of
other commercially available implementations.
There are other, more complicated forms
control structures can take, which have
mysterious names like co-routines, parallel n-
control streams and mutually recursive pro-
cedyres, but 1 won’t go into all that since
it can all be summed up as computer science
flaw number four:

S,

BASIC has no provisions at all for complex
control structures, most importantly there
is no means of recursion. The result being
that it is a very poor language in which to
describe processes of a complex nature.

There is still much that computer science
has to learn about control structures, and
much fascinating and controversial work is
being done in this field. BASIC sidesteps the
issue entirely by being as bad as possible.
Heaven protect me for saying this but even
FORTRAN had argument passing. I’'m not
quite finished with DEF and we haven’t even
started on DIM but we’re almost done with
control structures so | will dispense with the
last item on our list — GO TO.

Fairly recently it has been demonstrated
that in languages with adequate control mech-
anisms GO TO’s are unnecessary. In addition
they have been shown to have various nasty
side effects, so they have been blacklisted in
computer science. They certainly can make a
horrible mess out of an otherwise reasonable
program. Here are two things you can do in
vour spare time to earn big money and learn
why GO TO's are bad news. First, RUN
the following program:

14 REM **% LAFF rRIOT PAOGHAM %Xk
24 LET N=1
39 FOR I=1
44 Gulu 64
b4 NEXT 1
60 PHINI Ni
19 LET N=N+1
B GOTU 34
Y0 END

TO 2

Either BASIC will blow up or go on PRINTing
numbers forever. If your BASIC system blew
up I will explain why a littler later. I also re-
spectfully advise you not to RUN it if there are
other users on the system as it might interfere
with what they are doing if it blows up - - de-
pending on the implementation. Unless of
course, you're some kind of revolutionary or
are in a nasty mood,

8
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The second thing is a game you can play with
your friends — I call it GO TO NUTS. Each
player takes a simple program, say ten lines or
so. Then rearrange the lines so their order
makes no sense at all. Next insert a whole
lot of GO TO’s so that the program will RUN.
Try to at least triple the length of the original
program. Be sneaky, make long chains of
GO TO’s and put in groups of GO TO’s that
don’t have anyihing to do with ihe program.
Have more than one GO TO going to the non-
GO TO lines. Players then trade programs.
Winner is first person to figure out what the
program he has is supposed to do. Booby
prize goes to first player to go stark staring
mad. Players caught in infinite loops are
eliminated — RUNning the program is con-
sidered cheating. A bug in a program dis-
qualifies the player who wrote it. Try it,
you’ll hate it, if you survive. Advanced users
can no doubt invent more sophisticated
variations.

Anyway, you get my point — keep the
number of GO TO’s in your program to an
absolute minimum. BASIC sometimes forces
you to use them, but avoid them whenever
possible. Large programs with lots of GO TO’s
very often develop horrible bugs. The same
sorts of problems can result from [F-THEN
statements as well, because of computer
science flaw number two.

Back to DEF. Information is passed to the
one line “subroutine’ in the form of arguments.
Let’s make up a “function” FNR so we will
have something to point at.

10 DEF FNR(X,Y) = X — INT(X/Y)"Y

Now suppose that somewhere else in the pro-
gram we were (o write:

500 PRINT FNR(15,7)

When BASIC got to that line it would PRINT
the number 1 (the remainder of 15 divided
by 7). Now let’s look a little more closely at
what BASIC did. First it ignored the 500.
Then it **saw™ the word PRINT and got all
ready to type something on the Teletype.
Then it “saw” the label, ENR, of our sub-
routine. Then it passed the value 15 to the
variable X, that is, it did a sort of “LET X=15"
The same thing was also done for Y and 7. In
computer science X and Y would be called
formal parameters and 15 and 7 would be
called actual parameters, The funny “LET™
operation is called binding. The whole process
looks like this in formal language: Passing of
arguments to subroutines is accomplished by
binding the values of the actual parameters
to the variables given as the formal parameters.
Now suppose we changed our program a
little so it looked like this:

500 LET X =2
510 LETY =3
520 PRINT FNR(15,7) X.Y

When the computer gol to that part of the
program it would type out | 2 3 (with a little
more space between the numbers). But wait

a minute; if BASIC really was binding 15 to X
and 7 to Y it should type 1 15 7. Aha! We

have caught the computer doing something
“funny.” The X in the DEF “block™ is some-
how different than the other X. They look
the same, but variables given as formal para-
meters get special treatment inside the “block”

they are used in. They are said to be local to
that block. They are also sometimes called
“dummy variables™ but that is not a nice

thing to call anybody. The idea of the same
variable having different meanings or values in
different parts of the program is called scoping.
Now suppose we changed FNR so that instead
of being defined in terms of X and Y we define
it in terms of, say, P and Q. It would work just
as well. So we can see that scoping is a very
useful thing to have, since it allows us to de-
fine things without having to worry about
what the actual parameters will be, in exactly
the same way that variables themselves are
useful because we can define things without
having to worry about what their actual values
are going to be. Now suppose we were to

define anathar functian EN7
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20 DEF FNZ(X,Y)=X+Y +2Z
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And changed the program so it included the
following lines:

600 LETZ=3
610 PRINT FNZ(1,2)

When it got to that part the computer would
type a 6. Now let’s change just Line 600 so
that it looks like this:

600 LETZ=4

Now the computer would type a 7. It is easy
to see why this happens even though we did
not change Line 610 — it is because we changed
the value of Z. The computer does not care
about the values we gave X and Y earlier in

the program because they are local to FNZ.

But it did matter what the value of Z was at
that point because it was “outside” of the
scope of FNZ. These “outside” variables

are said to be global m.t his case Z is global
with respect to FNZ). Now we can see another
useful property of scoping: the various parts
of our program do not have to “worry” about
what “names” they give the variables they

use unless they want to refer to the same thing,
in which case that thing is global with respect
to them. Exactly the same thing is true of
people — it does not matter a bit if both of

us have a secret name for something or other,
such as gizmo, which we use when we are
thinking or mutfering to ourselves, but if we
are out in the forest together and you say the
word bear because one is standing behind me,
I had better not think you are talking about
the weather, because if I do I will get eaten
up! So pardon the anthropomorphism of the
last paragraph. To get back to the subject —
BASIC only performs scoping inside of DEF
blocks. Everywhere else, variables are ahvays
global. If people were like that it would be
like hearing what everybody else was thinking,
which would get pretty noisy. Another

thing that happens because of this is that you
have to be very careful that various parts of




your program do not clobber the value of a
variable that another part of the program is
using. Again, if people were like that and
you were thinking about something and any-
body anywhere else in the world (globe) used
the word for it and changed its meaning the
meaning of that word would also all of a
sudden change inside your head, and what's
worse, you'd never notice it until you started
thinking nonsense, and maybe not even then.
So here is computer science {law number five:

LA

BASIC does not provide the user with scoping.
As a result he has to do a lot of bookkeeping.
In addition, programs written in BASIC are
liable to have bugs caused by conflicts in
variable usage in different parts of the pro-
gram.
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Now what in the world does DIM have to do
with all this? In answering this question I will
fulfill the promise I made way back when, to

explain what a language can be “*about™ besides

numbers. To do this we will have to explore
the idea of value a little more deeply.

When I used the word value in the previous
sections chances are that you just thought

“number”’ when you read it, and maybe thought

| was trying to be a smarty pants by not just
saying number right out. An example will
straighten this out: If I asked you “what is
the value of learning about computer science”
and you said “two thousand eight hundred
fourteen and a half” I would start to worry
that you might get violent. Tam not just
pulling a semantic trick here — variables are
just names for things, not necessarily the same
thing all the time, but at any given instant
they are the name of some-thing, just like the
word “that” doesn’t always refer to the same
thing, but when I use it you know what I'm

talking about, or you say “what are you talking

about?" if youdon’t. The “thing” that the
variable happens to be the “name for™ at

that moment is its value. Special names which
always mean the same thing (have the same
value) are called constants, For instance, 3

is the name for the “idea of three-ness” if
people use it, but to a computer it is the name
for a certain pattern of on and off bits.

So variables are general purpose names, just
like “that.” Now names can be used for what-
ever things we want to talk about, they’re
not picky. In computer languages what we
want to talk about are three kinds of things:
particular things or objects we are interested
in for which we use symbols (because com-
puters are dopes and don’t know about any-
thing else); patterns or systems that these
things can form, which are called structures:
and the ways in which these patterns can
change, which are called processes, and are
represented by programs.
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Up to this point we have talked about every-
thing except structures. True, we did discuss
control structures, but they have more to do
with processes than things or symbols. If you
like you may call “thing patterns” data struc-
tures which is what is done in computer
science. There is also a formal theoretical
relationship between structures and processes,
but 1 am not going to confuse the issue by
going into all that. If you're interested,
think of programs as patterns of symbols and
see where it leads, or look into LISP which
does away with the distinction almost entirely.

In BASIC, we have symbols for three things:
numbers, strings of characters and variables.

It is very useful to have symbols that are just
plain symbols, but T would call this a defect
not a flaw. BASIC provides only one type
of structure for these objects — arrays. That
is where the DIM statement comes in. The
DIM statement is a member of a class of
things computer scientists call declarations.
A declaration is a statement which says
“within the current scope these symbols
represent objects which have this particular
structure.”” In BASIC the particular struc-
ture indicated by the DIM statement is that
of an “‘n-dimensional dense array with
orthogonal euclidean connectivity.” I give
it’s full name to show just how special a case
it is. There are a whole lot of useful struc-
tures besides array thought, such as trees,
directed graphs, sparse arrays, and sets, |
will not go into what all these things are used
for, [ will only mention that inside the com-
puter BASIC spends most of it’s time doing
things with data structures and only a small
portion doing things with numbers. We are
now ready to state computer science flaw
number six:

NAvAYAYAYAAY

BASIC provides only one data structure and
contains absolutely no facilities for manipu-
lating data structures. Since structures are
one of the three main components of com-
putation this flaw causes BASIC to be sev-
erely limited.
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Besides the DIM statement there are three
“hidden™ or implicit declarations in BASIC —
string variables are declared by the $ in their
name, formal parameters are declared by their
appearance inside the DEF statement, and the

variable used in a FOR-NEXT loop is implicitly

declared to be what is called index variable. In
general, when a declaration is executed, a copy
of the given data structure is created. These
copies are sometimes called incarnations. That
is why you can use expressions like

SIN(SIN(SIN(X)))

Each time the SIN routine in BASIC is called,
a new copy of the formal parameter it uses

is created. The LAUGH RIOT PROGRAM is
intended to test whether the BASIC you’re
using creates copies of index variables. If it
does, the program will fill up the computer’s
memory with copies of I (the index variable)
and then blow up when the memory is full.
The last number the program PRINTS will be
a rough indication of how much memory you
are given by your system. If memory is
shared by the other users, the program will
blow them up too (which isn’t very nice).

If your BASIC does not create copies of index
variables, the program will just RUN forever,
and so much for that. Incarnation isa sort
of “time scoping™ and produces the same sort
of advantages as regular scoping. Things like
recursive functions are not possible without
creating incarnations,

In conclusion —

BASIC has its uses, and can often be made
to perform many of the functions I have out-
lined, but only if the user is willing to expend
the necessary time and effort. It's not the
worst introduction to computing, but you
can only go so far before it’s time to move
on to better languages.

BASIC is workable but it is a whole lot
less than what the user should be satisfied
with. Manufacturers will continue to push
BASIC until YOU, the consumer, DEMAND
more and better quality languages and soft-
ware. Any computer large enough for BASIC
is ulso large enough for an ALGOL or LISP
of equivalent complexity, and the software
may already exist, but is not being pushed
because, at the present time, BASIC is the
big money maker.

Even ALGOL and LISP were long ago
superceded by better languages, bul com-
mercial availibility lags so far behind devel-
opment that there would be little point in
my even mentioning them in this article. If
you're interested, look into the PLANAR
language ! developed at MIT, which is itself
becoming obsolete.

Another factor is that the educational/
recreational market was really “cracked open™
by BASIC, and the manufacturers will milk
it for all it’s worth before they introduce
something else. And, they are not about to
produce good instructional materials for other
languages until then either. I'm not criticizing,
that’s just how it is right now. And the only
way it's going to be any different is if YOU
stop accepting whatever you're given and
start DEMANDING what you need and want.

Furthermore, until now, there has never
been any reason to develop languages and
systems specifically for educational/recre-
ational use. Here at PCC we are constructing
a model of the “ideal” educational/recre-
ational language, and you can help by sending
us ideas and suggestions. Until the community
of users gets a clear idea of what it wants and
needs, we will not be able to supply manu-
facturers with constructive criticisms. The
model is to help us do this.

Finally, the community of users needs to
be better informed about the entire field of
computation. Since nobody is going to do
this for us, we have to help each other get
it together. That is, in part, what this
magazine is all about.

This article was written under extreme time
pressure, and is not as good as it should be.
Become an associate editor of PCC — rip out
pages, scribble corrections and comments on
them, or send us your questions, confusions
and gripes. Next issue we will use your feedr
back to provide further inputs to the educa-
tional community. Maybe evena “User’s Bill
of Rights.”" Now it's YOUR turn. ..
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Towminal Towminology &

Computer Aided Instruction (CAI) and Time-
share systems for the most part use Teletype
terminals as user input/output devices. The
Model 33 series produced by Teletype Corp.
in Skokie, Illinois has long been a standard
and workhorse of the industry. While other
terminals are more and more prevalent the
economics and reliability of the Teletype are
hard to beat.

Basically the 33-comes in two main varieties —
ASRs and KSRs. The KSR (keyboard send/
receive) is simply a keyboard and printing
mechanism with an electronics (or call) control
package for DAta Communication purposes.
ASRs (automatic send/receive) have in addi-
tion, a paper tape reader and paper tape punch.
Within both groups there are numerous options
such as: sprocket (or pin) feed, automatic tape
readers, automatic punches, various keyboard
options etc. The price of a KSR is approxi-
mately two thirds the cost of an ASR. In con-
sidering an installation with several terminals
in one location a mix of KSRs and ASRg will
provide cost savings against obtaining all ASR
machines,

Most Timeshare and CAI system planners em-
phasize heavily on the types of computers and
software available. Less thought goes into how
users are going to “talk™ to the system. Typi-
cally the attitude is: “we’ll use a bunch of
Teletypes which cost about $70 each a month”
either being forgetful or unaware that a lot
more is involved in connecting a terminal to a
computer.

While each individual installation is unique in
its terminal and data communication require-
ments, one or more of three main methods of
connection are used,

Hardwired Terminals (Figure 1)

These are the simplest and generally lowest

cost installation. Each port or channel to the
computer is physically wired to the terminal
(in the case of a Teletype a low cost interface
box is required for compatibility —see Figure 1).
Limitations of this type of installation are:

Only good to 2000 feet maximum

Each port is “tied"’ to a particular terminal mak ing
port and terminal inflexible

Advantages:

Low installation cost — $35 for 50 feet of cable

Low recurring cost — about $55 per month lease
for an ASR 33 Teletype and interface

No reliance on telephone lines and their inherent
problems

“Dial Up™ Terminals (Figure 2)

Probably the most expensive but definitely the
most flexible method of coupling terminals to
computers. Modems, which convert signals
from the computer into audio tones for trans-
mission over telephone lines and vice versa, are
attached to the computer. These modems which
* connect to the phone line through a protective
device called a Data Access Arrangement (DAA)
are dialed by a user with a terminal and a coupler
(the coupler is a modem used by the terminal
and has a receptacle for placing a telephone

hand set into for connecting to the phone line).
Disadvantages:

Higher cost — typically $65 per month for the
terminal and $20+ for the modem at the computer
Subject to phone line problems

User not guaranteed a port should someone else
occupy the line

Advantages:

More terminals than lines can be provided. Many
timeshare companies have five to eight times the
number of customers than they could possibly
handle at one time.

Terminal not ““tied to one line should that line be
down

Other computers and even terminal to terminal
communication can be used

Multiple Terminals Per Line (Figure 3)

The speed of a Teletype (10 characters per sec-

ond — 110 baud) is low compared to the capa-

city of a phone line. A number of special modems

or multiplexers are available that allow six or
even eight terminals to use one phone line. In
situations where four or more terminals are
located some miles from the computer this
type of hook up is ideal.

Disadvantages:

i o, o :
ro eind" tn n mnetiacilae caes
TH!!'!!F.‘E!S are et o a pral v uai pui L

Shauld the phone line go down all terminals on
that line are out of service

Advantages:

Phone line costs reduced significantly

Prevents phone line being misused (it only goes to
the computer)

TTY/EIA
INTERFACE

UP TO 2000° OF CABLE

Roy Worthington

President, Data Terminals & Communications

Should you require further
information —

Data Terminals & Communications
535 Salmar Avenue
Campbell, California

95008

will be pleased to answer your
questions and for a nominal
charge will draw up a specific
system for your particular
applications,
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DATA-LINK

Ever tear a paper tape? Ever tear the last copy
of a long tape? Good news! You can buy
patches to quickly repair those torn tapes.

TORN TAPE
e 0800 ; eoee oo
L [ ]
° e & oonee
<+
PATCH

e o @ L ] seoee & o LI
L L * L L ]
® 090000909 OSPOOD OO SBOH © oD W00

e B RS S EEEEE R RS [N

oe0 eo® OST AS

e o0 20 » a

e 80 @ L] ] © GOODASNEWI

MYLAR® OPAQUE PATCHES — are the
thinnest patches available and are the
perfect answer to photo electric readers 320 PER

. . . eliminates errors from light emis- THOUSAND
sion. There are 1,000 l.inch patches with

DTC

Data Terminals and Communications maintains mare tharn
200 Teletypes in the San Francisco Bay Area. 75% of these
are in educational places. DTC guarentees that they will
appear on site to fix your TTY within 8 hours after a service
call and they claim and average response time of 4 hours.

If they have to take your sick TTY to the shop, they’ll leave
you a loaner.

CHARGES
ON CALL SERVICE: $9.50 per hour fro ASR 33

CONTRACT: $15 to $19 per month for ASR 33
$3 per month for acoustic coupler

DTC will also rent, lease or sell you TTYs, interfaces, acoustic
couplers and modems — new or used.

SAMPLE PRICES

Monthly Yearly

Rental* Lease* Purchase
ASR 33 (new) $50 $49 $1100
ASR 33 (rebuilt) - - $ 825
TTY to EIA interface $14 $4 . $ 50
Prentice DC22 $15 $14 $ 298

acoustic coupler
* Includes maintenance
from: Data Terminals & Communications

535 Salmar Avenue
Compbell, California 95008

peel-off backs per Kit with all code and
MYLAR OPAQUE teed holes punched.

| PAPER PRESSURE SENSITIVE PATCHES
— are extra strong and are especially $19 PER
suited for use with oiled tapes. Peel off

back makes them easy and fast to apply. THOUSAND
There are 1,000 1-inch patches per Kit,
PAPER PRESSURE with all code and feed holes punched.

SEMSITIVE

from: DATA-LINK CORPORATION £ =
733 Convoy Court e
P.O. Box 2729 fondive
San Diego, CA. 92112 wmple kit

What do you want to
know about TTYs?

CHEEP TAPE WINDER:
221 Loo' (7" dia) metal film take-up reel
o * 1 16mm movie projector (any model)
1 take-up reel demolisher (look in pour toolkit--you probably

thought it was a pair of pliers or a hacksaw)

HOW DO YOU STORE TAPES?

We used to store program on paper tape
like this:

But now we store them like this. We got
our storage cabinet at Sears (30 drawers,
about $7.50), Watch for sales at your
local discount house.

= |
: 3 P .
Demoldsh the takeup reel by removing one side of the takeup reel down to, e )
but not ineludins, the hub. If the reel has differently shaped center : g o
holes, remove the side that has the ROUND hole, leaving the square hole o ™~
side i te : . i : REELS 4L o
de intac If both qideimagf E‘-{-l?( ?naﬂe’gfci.t':}?g {9{__187_‘2];% %%Ngﬁ?t%?irgf/, Be] kmecf Ll ipl < - g

(Of course if you don‘t have a 16mm
projector, it jsn't so cheap! — PCC)

wound., REWIND is usually too fast.

Keep '}up the zood work.

H ./
-
rau F..’. Mz}g*.g;h}_c (e PO ELoP
ran ! —
R ATl € FE(S

-_@afc >

Mount the reel on the movie projector, mount the
tape on the reel like a film, turn the pruj
to RGN (without the lamp), turn off when tape is

ector




MUSIC IN BASIC?

Why not?! We don't know of many BASIC systems that can play music di-
rectly, like the big computer music setups, but with humans to do the plan-
ning, programming, and playing, the small computer becomes a useful tool
for people who know music or want to learn. There are even some published

music programs in BASIC (we'll try to review these in later issues of PCC).
The programs in this issue were concocted by local music freaks, however.

AVER

GOOD VIBRATIONS

To start with, let’s look at musical pitch. Sound is made by something vi-
brating, i.e., moving back and forth in some regular way. The faster the rate
of vibration (i.e., the frequency) the higher the pitch of the sound.

Do you have a guitar? Try this experiment,

First, strike any string so that it makes a good loud sound. Then, place your
finger gently on the string right over the 12th fret. DON'T PRESS THE
STRING DOWN TO THE FINGERBOARD, just TOUCH IT.

The result should be a bell-like ringing sound higher in pitch than the sound
of the open string.

TANE

THE OVERTONE (OR HARMONIC) SERIES

This ringing sound is called an overtone. The overtone you heard is produced

by the string vibrating in parts (like the diagram along the side of the page

yonder). In this case the string is vibrating in halves (the 12th fret is exactly

halfway between the bridge and the nut). Any integer division of the length

of the string will produce an overtone. The number of overtones is theoret-

ically infinite, since the integers go up to infinity. However, the higher ones

are hard to locate or hear. The first eight overtones (at 1/2, 1/3, 1/4, 1/5, ;
1/6, 1/7, and 1/8 of the string length) are pretty audible.

Also, the string vibrating as a whole (1/1) is an overtone! Now ... experiment
some more .., try other places on the string. Can you get any more overtones?

atRIES

QUESTI@ON: ARE ALL THE OVEKTONES YOU @BTAINED
LOCATED KIGHT @VER FRETS ON THE GUITAkK FIN-
GERBOARD? ARE THERE ANY THAT SEEM T@ BE

QUESTI@ON: IS THEKE ANY PHYSICAL
BETWEEN FRETS? HOW IS THE GUITAR FINGEKRBOAKD

BASIS FOR THE COUNTING NUMBERS,

CONSTRUCTED? ; OR ARE THEY JUST IMAGINARY CONCEPTS?
; ?
QUESTION: IF THEKE IS AN INFINITE
9NUMBEH OF BVEKRTONES, AM 1 KIGHT TO ®
SAY» "WHEN YOU HEAR BNE NOTE, Y@QU
HEAR THEM ALL'"™?
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INTERVALS ! 9

-
One more idea, before we look at some programs. The musical interval be-
tween tones is determined by the ratio of the frequencies of the tones. For QUESTIBN: IS THERE ANY CONNECTI@N BETWEEN MUSIC

example, if one tone has a frequency of 100 vibrations per second, and AND RIGHT TKIANGLES? WHAT INTERVAL IS GIVEN BY
another has a frequency of 300 v/sec, then the ratio of their frequencies is THE RAT1@ 374? 4/5? 33415? "

3/1. This idea about intervals and frequencies was worked out by Pythagoras, 9 L

as was the idea of overtones as integer multiples of a fundamental frequency

(the fundamental is the 1/1 overtone frequency). ®

A = N OCTAVES
Other peoples have recognized this principle, however, and there are elab-
orate Chinese, Arabic, etc., music theories based on this definition of One of the most important intervals worldwide is the ratio 2/1. Western
intervals. The Chinese may have learned of these concepts from travelers  (i.e., European, etc.) musicians call this interval the octave. There isa
who knew about Pythagoras. tendency in human musical culture to use octaves as ““defining points” in

making up musical patterns. Most scales essentially begin repeating every
octave. Why is this?

The following BASIC program computes the overtones of an INPUT fun-
damental (F). The program also computes the ratio, and reduces it to a
decimal that lies between 1 and 2. Since any power of 2/1 is also an octave
of the fundamental (an octave of an octave is an octave), all octaves of F
can be said to have ratio 2/1 without falsifying the relationship. Reducing
the ratio is done in lines 190 to 210. Here is the program, and a RUN for

the first 10 overtones.

100 REM BVERTONE SERIES GENERATOR
110 PKINT "HOW MANY QVERTONES D@ YOU WANT";

120 INPUT 1
130 PKINT "WHAT 1S THE FUNDAMENTAL FKREQUENCY'3

140 INPUT F

150 PRINT
160 PRINT "@VERTENE","FREQUENCY","RATIO"
170 FOR I=1 TO T

% 180 H=F*I
190 R=1
200 IF R <= 2 THEN 230
210 R=R/2 g v

220 G@Te 200
230 PRINT I,H,R
240 NEXT 1

250 PKINT
260 END o
RUN

HOW MANY @VERTONES D@ Y@U WANT?10

WHAT IS THE FUNDAMENTAL FREQUENCY? 440 o
@VERT@NE FREQUENCY RATIO

1 440 1

2 880 2

3 1320 1.5

4 1760 2 e
S 2200 1+25

8 2640 145

7 3080 1.75

8 3520 2

9 3960 1.125

10 4400 1.25

‘ 9

o
QUESTION: HOW MANY @OCTAVES AKE THERE IN THE FIKST

10 OVERTONES? ARE THERE ANY @THEK KAT > .C
185 @CcC
AS OFTEN IN THE FIKST 10? D@ES YOUKR EAR PHGDHEEING

EYEHTGNES WHEN Y@U HEAK S@UNDS? WHY MIGHT THE
@CTAVE BE "UNIVERSALLY" IMPORTANT T@ HUMANS?

2
. *

F 1S FAR FUNDAMENTAL.
H TS YR HARM@NIC.

R IS FAR RATI
P IZ ¥AR PYTHAGARAL.



SCALES

The number of possible frequencies is infinite, because the spectrum of
sound is continuous. In practice, human musicians have attempted to select
definite frequencies to work magic/music with. A set of definite tones (or
intervals, which amounts to the same thing) is called a scale.

S)C

100 REM #%% SCALE FREQUENCY GENERATOR #*%x*

There are infinitely many different scales. Pythagroas constructed a 7-tone

scale based on the 3/1 overtone (next most important after the octave). The 110 PRINT
Pythagorean scale contains tones at intervals of 3/2, starting with a tone 2/3 120 PRINT "H@W MANY T@NES T@ THE BCTAVE "3
that of the Fundamental. Try to write a program to compute the frequencies _ 130 INPUT T
of such a scale. We'll publish our version next issue. :;g E:i:; “WHAT IS THE BASE FREGQUENCY "3
Meanwhile, on to the 18th Century and J.S. Bach. The scales of Pythagoras e SRl
and other variations (we'll get to them next time too) implied a scale of 12 180 LET L=L@G(2)/T
tones to the octave, increasing proportionately (i.e., geometrically) from F 190 PRINT “TONE"'"FKEQUENCY"
to 2*F. Scales of this type are called tempered scales, and were apparently 200 PRINT
known as theoretical possibilities to the ancient Greeks. Only by the time of gég gg}l‘“.} =c11 Ja ==!
SFHEXPCI*L)
Bach, however, was the 12 tone tempered scale a practical possibility. Why 230 NEXT 1
was it so difficult? Because the proportionality constant for a 12 to the octave 240 PRINT
scale has to be the twelfth root of two!!! Think about it ... the first tone has £30: JEN0
frequency F, the second has F*C, the third has F*C*C of F*C2, Tone 13 RUN
must have frequency F*C12, and must also equal 2*F, since it represents the
octave (12 different tones, remember?).
fF*C12= 2*F, then C12 =2am1C=21.~"12’ the 12th root of 2. HOW MANY TONES T@ THE @CTAVE 212
This is an irrational number (like all roots of 2), and is difficult to calculate WHAT IS THE BASE FREGUENCY ?440
without logarithms Logarith,ms' were discovered by Napier in the late 16th TONE FREGUENCY
Century (see Newinian, 116 WOIld Of MMathcimatics; vor. +, p. 129), and tables
of logarithms were probably not generally available (or appreciated) until ] 440
nearly a century later. So, Bach’s “Well-Tempered Clavier” could have been g :gg- 164
written earlier, but could not have been played at one sitting. 4 523:2 g?
The program opposite calculates the frequencies of a tempered scale with an : gg:' g;:
INPUT number of tones in one octave. It uses the LOG and EXP functions; 7 622.254
we could have used an expression like F*21/12 jnstead, but this way seems 8 659.255
neat. No doubt Napier, after 25 years of hand calculations to produce the ?0 ggg';:;
first book of log tables, would rather have done it this way! 1 783.991
38 o 8304609 b
@

TEMPER . TEMPER

Earlier we discussed various properties of single tones, such as their overtones.
The program at the left, titled “BEAT FREQUENCY ANALYZER" allows 100 KEM *%*%* HARMENIC BEAT=-FREGUENCY ANALYZEK *x%*
us to explore, in a simplified way, one of the musical effects produced when 110 PRINT
_two tones are sounded together, This effect is called beating and is one of ~ 120 L=(LOG(2))/12 5
the main factors which determine whether a pair of tones are consonant (or :23 ';::,?; ; lzguleASE TREGERETNECRER ILIMELs: URPERSLINTT. =4
dissonant) with respect to each other when they are played together. When- 50 pgs FNT:X);F REXP (X%L)
ever two frequencies are vibrating simutaneously a complicated motion isset 160 FPkINT
up in the vibrating “‘medium’’ or substance, since it is being made to vibrate 170 PRINT “INPUT F1kST T@NE., SECEND TONE ";
in two different ways at once. One of the effects caused by this compound }gg ;ﬁ?gi Fa@
vibration is that, in addition to hearing the two tones being played, we also 200 U=FNT(P)
hear another tone whose frequency is the difference between the frequencies 210 V=FNT(@)
of the other two tones. This sound is called the difference tone. Because of 220 X=i
the way our ears work there is a lower limit to the frequencies we perceiveas 5,0 -,
continuous sounds. Below this limit frequencies are heard as separate “pulses’2s50 s=JuU
or beats. This lower limit varies from person to person and is also somewhat 260 W=AES(T=-S5)
dependent upon other factors as well, but for our purposes we will say it lies 283 :E :":i ;gL:HSLOS <5
somewhere between 20 and 60 cps (cycles per second) say something like 30 599 pPRINT “CENSONANT *'3
cps. If we examine still lower frequencies, below 10 cps for instance, we find 300 Ge1e 360
that the beats are coming too slowly for us to notice, and we usually don’t 310 J=J+1

hear them at all. Now, if the difference tone has a frequency in this range ol el Lot TRl 2

: " R : 330 K=K+l
(10 to 30 cps) it sort of “‘breaks up" the sound we are hearing in what is 340 GOTEC 230
usually considered an “unpleasant” or dissonant manner. We might say that 350 PRINT "HARMBNIC #1","HARMONIC #2'","BEAT FREGUENCY"
it is “sour” or that the tones are “‘out of tune.” Since most musical tones 360 PRINT JsKsW

. : 70
have overtones these also produce difference tones with all the overtones of 380 gg;@ yee

the other sound as well (what are the difference tones produced by the over- gyn
tones of a single tone?) and if any of these difference tones lie in the criti-
cal range the same sort of effect occurs, they sound “dissonant.”
INPUT BASE FKREQUENCYs LOWER LIMIT, UPPEK LIMIT 2440,10,30
At this point we have enough background information to discuss the program.
As the RUN here indicates we are first asked to INPUT the ‘‘base frequency.”” INPUT FIKST TONE, SECOND TONE 21,8
This is the frequency from which the frequencies of the 12 tone scale are
computed. We have used the conventional “A above middle C” or 440 cps. cgnsoNanT 3 2 1.57812
Then the program asks for the “upper” (30 cps) and “‘lower’ (10 cps) limits
of the critical range. These are INPUT so the effects of changing the limits INPUT FIRST TONE» SECBND TENE 71,5

e B sxplored. Next the program asks for the two chromatic scale HARMONIC #1 HARMONIC #2 BEAT FREQUENCY
tones you wish to examine. The base frequency is s} e
considered to be zero, positive numbers represent
tones above the base frequency in pitch, negative
numbers represent tones below the base frequency.
With the base frequency of 440 cps as in our example, (Continued on the top
12 would represent 880 cps and —9 would be the of the next page)
number to INPUT for ‘“middle C.”




{Continued from page 16)

The program then computes the difference tone produced by these frequencies,
and also the difference tones produced by their overtones until it finds one
whose frequency is less than the frequency we INPUT as the “upper limit."”

It then checks to see whether the difference tone produced is in the critical
range (i.e., its frequency is greater than the “lower'’ limit). If the tone isin
the critical range it PRINT's out which overtone (also called harmonic) of
each of the two original tones produced the difference tone, and also PRINTs
the frequency of the difference tone (also called the beat frequency). If,

on the other hand, the beat frequency is less than the number given as the
“lower" limit of the critical range the two tones are considered “consonant”
50 it PRINTs the word CONSONANT followed by the three values mentioned
above.

We mentioned previously that this program allows us to explore the phenomenon
of beat frequencies in a simplified way. The perception of sound is a very
complicated subject, and any very precise computer moedel that is to be used

to explore the intricate ideas of ‘‘consonance” would have to take this into
account,

In any case, despite its limitations, the program is a fairly good place to begin
to get a feel for the subject, and hopefully will help you in your own exper-
imenting.
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AND KOk MANY NOTES"™

F# FBR F-SHARP«"

1@ PRINT “ 3”7

Now for a taste of things to come. In some subsequent issue of
PCC we hope to review composing simulators in BASIC. For
example, Kemeny and Kurtz have an interesting harmony gen-
erator which we'll try to review/reprint. As a starter, we present
one of our efforts in the genre: the MAD COMPOSER. This
composer can keep his tunes ““in key"’ even if the key “spelling”
isn’t always correct (no flats — you may wish to modify the
program to eliminate this deficiency). Line 430 selects a num-
ber at random, 1 through 7. Line 440 then gets a tone from

the circle of fifths (the Chromatic scale arranged with a chro-
matic interval of 7 between adjacent tones). Since any 7 adja-
cent tones on the circle of fifths is a key, this step ensures that
the correct key (INPUT by the user) will be used.

The program has string input and output; a sample RUN is re-
printed with the program.

ok.|

We hope that this program will stimulate some of you readers
to write composers of your own. If youdo, and you think
we'll like them, send them in (attn: PLS). Also, feel free to
use any of our music programs, for free if you don’t charge
for them yourself.

100 REM ***%RANDOM MEL@DY GENERAT@R WITH STRINGS %% %
110 REM *x%CEFYKIGHT 1972 BY DYMAX**x

120 DIM ML100):AS[241,KS[2],J5021,65(3)

130 AS="A A#E C C#D D#E F F#G Ga"

140 MAT M=ZER

150 PFRINT “D@ YOU WISH INSTKUCTIBNS'"3

160 INPFUT &%

170 1F @%="NB" THEN 260 .

180 PRINT ™1 AM A (SLIGHTLY) MAD COMP@SEh. MY MELBDIES mAY"™
190 PRINT "AMUSE YQU. Yoy TELL ME THE KEY»

200 PRINT *T0 COMPOSE, AND 1 WILL D® THE KEST. b
210 PRINT "“THE KEY MAY BE A SINGLE LETTIERs A B C D E F G»
220 PRINT ™IT MAY BE A LETTER FOLLBWED BY '#' (SHARP)."
230 PRINT "NO FLAT KEYSs PLEASE. A

240 PRINT “FOR EXAMPLE, TYPE F FGR F-NATUKAL.

250 PRINT “THE MELBDY MAY BE UP T€ 100 NO@TES LBNG."
260 PRINT "WHAT KEY D@ YOU WISH";

270 INPUT K$

280 J5=.I "

290 1F LEN(KS$)=2 THEN 320 Writtan for
300 J5C1,11=KS

310 KS=J$ el
320 FRR J=1 T@ LENCAS)-1 STEP 2

330 IF K%=A%LJsJ+1] THEN 350

340 NEXT J

350 K=C(J+l)s2

360 REM*%*K 15 N@W A NUMBER. 1<=K<=12, KEPRESENTING THE KEY. %%x%
370 PRINT "How MANY NOTES L@ YQU WISH":

380 INPUT N

390 PRINT

400 PRINT

410 KREM *% THIS IS THE MEL@DY GENERATOR **

420 F@R I=1 T@ N

430 Y=INTC(T*ENDCO))+1

440 MOII=T7%(Y=2)+K+12

-450 REM *%N@V T2 REDUCE THE TONE MBD 12 %%

460 MOII=MIIJ-INT(ML[I)Z12)%12

470 IF MLIJI#0 THEN 490

450 ML11=12

490 @=2%MII]-1

500 PRINT AS[O,0+133" "3

510 NEXT 1

520 PRINT

530 PRINT

540 PRINT

550 PRINT "HCW ABOUT THAT ONE? WANT ANBTHER':

560 INPUT Q%

570 IF @%="YES" THEN 260

580 PRINT

590 PRINT “THAT'S ALL., FBLKS !!*

600 END

RUN

MAD

D@ YeU WISH INSTRUCTI@NS?YES

I AM A (SLIGHTLY) MAD CEMPBSER. MY MELODIES MAY

AMUSE Y@U. YOBU TELL ME THE KEYs AND H@W MANY NOTES
T@ COMPOUSE, AND I WILL D@ THE KREST.
THE KEY MAY BE A SINGLE LETTER, A B C D E F G» @R

IT MAY BE A LETTER FOLLGWED bBY "#*' (SHARP).

NG FLAT KEYS», PLEASE.

FOR EXAMPLE, TYPE F F@K F-NATURAL, F# FOR F-SHARP.
THE MELGDY MAY BE UP T€ 100 NGTES LONG.

WHAT KEY D@ YOU WISH?A

HZW MANY NBTES D@ Y@U WISH?10

F#¥ D D F# B F# G# C# D A

HOW ABOUT THAT BNE? WANT AN@THER?YES

WHAT KEY D@ YBU WISH?C
HZW MANY N@TES D@ Y@U WISH?10

E B A A A G BE A B

HeW ABBUT THAT ONE? WANT ANGTHER?NO

THAT'S ALL, FOLKS I!

Peter Lynn Sessions and friends at Peninsula School Learning Fair (see Saturday Review
of Education, January 1973). Peter and Mare's Electric Bead Game Workshop is described
on page 2 of this issue.

We—




LAWRENCE HALL
OF SCIENCE

Beginning this issue, we will print listings of

one or more Lawrence Hall of Science game N

playing programs (for HP 2000B) along with 3

other news from the Hall. LHS is one of our

favorite sources of computer games and one
“of our favorite games is BAGELS. S

bagels ¥

1000 REM ##PIC@-FEKMI-BAGELS NUMBEK GUESS GAMEs* D. RESEK, P. ROWE

1010 KEM COPYHIGHT 1971 BY THE hEGENTS OF THE UN1IV. BF CALIF.

1020 KEM PRODUCEL AT THE LAWHENCE HALL @F SCIENCE, BERKELEY HCOMPUTER POWER!!
1030 DIM ASCIO).NSTIO),AL31,BL3]

1040 NE="0123456789%"

1050 Ys0 The computing capability of LHS took
1060 T=255 a giant step forward on November 2, with
1070 PRINT "WOULD YOU LIKE THE RULES": h li
1080 INPUT AS the delivery of a Hewlett-Packard System
:ogg ::‘Ir:srt |.!1 1="r;" THEN 1150 3000. This, the first 3000 installation by
1 RINT "1 AM THINKING @F A THREE DIGIT NUMBER. -~ Y@U CAN GUESS WHAT" : _ ;
1110 PRINT “NUMBEK 1 WAVE IN MIND AND 1 WILL TELL YOUT™ . -~ HP, brings to four the number of compu-
1120 PRINT “P1C@ - ONE DIGIT IS IN THE KR@NG PLACE" / ters at LHS, and adds 18 terminals to the
1130 HFRINT “FERMI = ONE DIGIT [S 1IN THE CORKECT PLACE" / Hall* 1eti i
ol \ > all
1140 PHINT "BAGELS - MO DIGIT 15 CORKECT" / LA §pxinig @mblhw f"T oy than 80;
11% FeR 1= To 3 ’ HUWEVET_ the H i‘”30’0{}' which its manu-
: ::?0 ::E I ‘-‘INT; ) r.!;rxr-.-i-:m} 4 et A facturer calls a mini-computer, has many
(1] k J=i @ =1 \ - . : ' , .
1180 IF -"-;1 1=ALJ] THEN 1160 — features which make it a maxi-mini
1190 NEXT . It allows concurrent-timesharing ancd
sy N T 1 — 1 X
: X Al R Sl e PRy iy =~ ) fe batch opergtor

FOK 1§ T I In wit node, users hove access I«

I
T

e

: el AL =

Programming £ ;-tuLnn MANBaes dli uys

1 f FMINT X My "waEaTr—s 4 1860 Fen e renie 1‘.4... =
-
I 1 } i "
: LA [H 4=

Jd A s ’ e 1
1360 Fi el T 2 : \ e | T'ha system Is ta ba Used generally far
EEUNEL Oh apge e I ST N : S~ T8 7 pesearch. . The first such project sthiedule
I3A0  Cwlel Y Al =K =
F 90 IF ADUsLIeEDY ME A : e “-u-.._,’ Is the implamentation of the LOGO pro
DI L) "‘—’.‘—‘—-———_-; gramming langusge. Theinstructional
raill  NEXT - . | s f X

needs ot LH l'con 110 be Tille
b My s ‘ eeds ot LHS will continue to be filled

by the DECISION and HP/20008 svs-

1470 L=C4]

::::l lp .?1 IFBL L) THEN 1460 ! i ] tems. The system configuration at the
450 sBL \ i i : ] ~
jas0  FOR JE) 18 U 1:‘ ' . ""_/':_ f Hall includes 10 mitlion bytes (charac-
1210 dF ALJIEE(JI THEN 1490 ; \ gl \, ) ters) of disk storage and a 200:line-per-
1480 D=h+} . i \ ! % i K
1a%0 NEXT J e - ol minute line printer.
1500 IF D=) THEN |&6HD o L SN e
1510 PKINT TABC(2233 } (-.-.,
1520 FOR J=1 T@ C o 4 il

X hrr—— )‘1{

1530 PKINT "PlCE *
1540 NEXY J

1550 FeR le. T.Ic D It Q . \;_‘2 | v ¢ VAR A =
o s s R Big - Box-  dull.of = wires, -Wesnory
e MEGE e ls . butd et 1

KINT “BAG » — [ | 1 ) IRY s, - £ (v
:600 BchbS GELS"3 NN KD 4 \)DV\Efj\ DU 1 ONGy ¥ 1l ‘P'ICU &Iy

1610 PHINT "BH WELL"

1620 GRT@ 1700

1630 FRINT “ThY GUESSING A THREE DIGIT NUMBER."
1640 GEOTQ 1230

1650 PRINT “OH. 1 FORGBT TO TELL YU THAT THE NUMBEKR 1 MAVE IN MIND" Rumor has it that after the HP 3000
1660 PHINT “HAS N@ Tw@ UIGITS THE SAME. was delivered, the HP 20008

1670 GoTe 1230 : : -

1680 PKINT "YoUu GOT IT" crashing erratically. Insiders at LHS
1690 Y=Y+l think the 2000 is jealous of the 3000,

1700 FPKRINT “AGAIN"3

1710 INPUT AS

1720 IF AST1,13="Y" THEN 1150
1730 IF ¥=0 TH.N 1750

1740 PRINT YA ¥~ POUINT BAGELS BUFF"™ 2} i Q
1750 END
uQ/ _,Pioz ok

LAWRENCE
HALL OF W*‘“"
SCIENCE

MEMBERSHIP
LHS members receive the Kaleidoscopa, in- Oﬂ/}"l..

farmation on special programs, and free admis-
sion to regular activities. Membership cate-
gories include: Sustaining, $100; Sponsoring, !
$50; Family, $15; Double, $12; Adult, $8; Stu-

dent, $4; Lifetime, $1,000. Contributions are U

i 5 W o!,uwx_n,mm,mwi AL jouo chfa

Lawrence Hall of Science

University of Calilornia
Berkeley, California, 94720
General Information (415) 642-5132 (,U'C. _/{_t t A ’U g



The First Intergalactic Space War Olympics: Fanatic

Life and Symbolic Death Among the Computer Bums,

by Stewart Brand; Rolling Stone, Issue No. 123,

December 7, 1972.

If you missed this delightful article, grab any passing
long haired rock music freak and borrow a copy of
the recent issue of Rolling Stone with Carlos Santana
on the front. Stewart has rounded up interviews with
many of the mest creative people involved in the
most interesting activities at the forefront of people's
computer use and research. Here are a couple of
paragraphs I especially liked from the articles con-

clusion:

Until computers come to the people
we will have no real idea of their most
natural functions. Up to the present
their cost and size has kept them in the
province of rich and powerful institu-
tions, who, understandably, have de-
veloped them primarily as bookkeep-
ing, sorting and control devices. The
computers have been a priceless aid in
keeping the lid on top-down organiza-
tion. They are splendidly impressive as
oracles of (programmable) Truth, the
lofty voice of unchallengeable author-
ity.
In fact, computers don’t know shit.
Their especial talent in the direction of
intelligence is the ability to make elab-
orate models and fiddle with them, 1o
answer in detail questions that begin
“What if . . 7" In this they parallel (and
can help) the acquiring of intelligence
by children. But the basic fact of com-
puter use is “Garbage In, Garbage

Out”—if you feed the computer non-
sense, it will dutifully convert your mis-
take into insanity-cubed and feed it
back to you. Children are different—
“Garbage In, Food Out™ is common
with them. Again, the benefits of var-
wiant parallel systems. Computer func-
tion is mostly one-track-mind, in which
mconsistency 1s intolerable. The hu-
man mind tunctions on multiple tracks
{not all of them accessible); it can tol-
erate and even thrive on inconsistency.

| suggest that the parallel holds for
the overall picture of computer use.
Where o tew brilliantly stupid com-
puters can wreak havoc, a host of mod-
est computers (and some brilliant anes)
serving innumerable individual pur-
poses can be healthful, can repair hav-
oe, feed life. (Likewise, 20 crummy
speakers at once will give better sound
fidelity than one excellent speaker—try

1)
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PERIODICALS

imulation/
arr'i%ng/News

S/G/N is our window looking in on the world
of simulations, games and simulation games.
Each issue has news, philosophy and a com-
plete game you can play.

Simulation Gaming News, an Alohn and
Hyer publication, is issued five times a year g
(every other month except in the summer). -
Subscriptions are $4 for five issues, and checks
(not purchase orders) should accompany
subscription requests. Zip codes also should be :
supplied. Advertising rates and specifications
are available upon request. Communications
should be addressed to S/G/N, Box 8899,
Stanford University, Stanford, Ca. 94305.

Since 1952 the Simulation Councils have ¢
promoted simulation. Now, by no means because of }
these efforts alone but rather because nothing is so [
powerful as an idea whose time has come, simulation has
permeated all aspects of our lives. As a result, many
people are now running Simulations, and they and many
others are “buying” the results, without being aware of
the limitations and liabilities involved. The fact that
computers are usually used for simulation increases the
hazard; to the uninitiated computers suggest an
infallibility that does not in fact exist.

Another problem is that many people expect
“answers’ from a simulation. True, a properly planned
simulation experiment, using a model that has been
completely validated for the purpose for which it is ¥
being used, can yield answers. But these conditions are |
not often met. Nor need they be for a simulation to be .
useful. The value of simulation lies much more often in
the insight that the effort imparts than in the answers [
that the results suggest.

“It’s simulation. But if the building moves,
then it’s something else—"

Note to Do-lt-Yourselfers . . .

If you're looking for a good complete article :
on how to build an inexpensive logic laboratory «
get a copy of the December 1970 issue of ¢

LOOKING OVER THE LITERATURE.w

RADIO ELECTRONICS magazine, turn to
page 33 and begin.

RADIO ELECTRONICS is published by il
Gernsback Publications, Inc. at 200 Park Ave., .

.
vl
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NEW REFORMATION:
Notes of a Neolithic Conservative

Paul Goodman
Vintage Books V—121
$1.95

Contents:

Preface

Part One: Science and Professions
Part Two: Education of the Young
Part Three: Legitimacy

Notes of a Neolithic Conservative

In automating, there is an analogons dilemma of how
to cope with masses of peaple and ger economies of scale
withont losing the mdividual o great comsequent human
and econuvmiv cost. A question of immiense iniportance for
the immediate future i, Which functions should be au-
tomated or orginized o use business machines, and which
should net? 1 his question also s not geming asked, and
the present disposition is that the sky s the Tt for extrac
tan, relining, manufaciuring, processing. packaging, trans
portation, clerical work, tieketing, transactions, infommtion
retricval, recinitment, middle management, evaluation,
diagnosis, instyuction, and even research amd invention
Whether the machines can do all these kinds af jobs and
more s partly an emprrical question, Luan i als panly
depends on whal is meane by doing a job, Very afien, for
example in college admissions. nic hines are tuired for
putitive ceononties (which do oot eventuate), hat - the true
reason s that an overgrown and overcentralized organiza-
ton cannot be administered without them. The techoalogy
conceals the esential trouble, perhaps thar there is no com-
munity of the Giculty and that students are treated like
things. The function is badly perforimed, and finally the
system breaks down anyway. I doubt that enterprises in
which interpersonal relations are very important are suited
1o much programming, y

But worse, what can happen is that the real function of
an enterprise is subtly altered o make it suitable for the

mechnnical system. (For example, "information retrieval”
is taken as an adequate replacement for eritical schalarship)
Incowmensurable lictors, individual differenees, local cons
text, the weighing of evidence, are quictly overlnaked,
though they may be of the essence. The system, with iis
subtly transformed purposes, seems to run very smootlily,
it is productive, and it is more and more out of line with
the nature of things and the real problems, Meantime the
systein is geared in with other enterprises ol sovicty. and s
products are tiken at face value. Thus, major public policy
may depend on welfare or unemployment statistics which,
as they are abulated, are not about anything real. Insuch a
case, the particular system may not break down; the whole
society may explode.

I need hardly point out that Anierican society is peci-
liarly liable to the corruption of inauthenticity. Busily pro-
ducing phony products, it lives by public relations, ahstract
ideals, front politics, show-business communications, man-
darin credenuals. It is preeminently overtechnolugized.
And computer technologists especially suffer the euphoria
of being in a new and rapidly expanding feld. It is so
astonishing that a robot can do the job at all, or seem to
flo it, that it is easy to blink at the fact that he is doing it
badly or 't really doing quite the job.
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My boaks are full of one-paragraph or two-page “his-
tories’'—of the concept of alienation, the system of welfare,
suburbanization, campulsory schooling, the anthrapology
of neurosis, university administration, citizenly, powerless-
ness, missed revolutions, ete., ete. In every case my purpose
is to show that a coerced or inauthentic sectling of a conflict
has left dn unfinished situation (o the next generation, and
the difficulty becomes more complex in the new conditions.
Then it is useful to remember the simpler state before
things went wrong: it is hopelessly archaic as a present re-
sponse, but it has vitality and may suggest a new program
involving a renewed conflict. This is the therapeutic use of
history. As Ben Nelson has said, the point of history is 1o
keep old (delcated) causes alive. OF course, this reasoning
presupposes that there is a nature of things, including hu-
man nmature, whose right development can be violated
There is.

An inauthentic solution complicates, produces a mon-
ster. An authentic solution neither simplifies nor compli-
cates, but produces a new configuration, a specics, adapted
to the on-going situation. There is a human nature, and it
s characteristic of that nature to go on making itself ever
different. This is the humanistic use of history, to remind
of man’s various ways of being great. So we have become
mathematical, iragical, political, loyal, romantic, civil-liber-
tarian, universalist, experimentalscientific, eollectivist, etc,
ctc.—these too accumilate and become a mighty heavy
burden. There is no layingany ol it down

selves fascinated with technology
also feel nagging qualms about being
involved with the products of corpo-
rate technology. Goodman provides
some very lucid discussions of tech-
nology and eithics. The section on
education also has important ideas
that need to be considered by stud-
ents and teachers. Goodman's per-
sonal, almost conversational style
of writing makes time spent with
this book enjoyable as well as
thought provoking.

The complement ta prudent technology is l‘hc ccologi:
cal approach in science. To simplify the technical system
and modestly pinpoint our artificial intervention in the
environment 15 to make it possible for the environment to
survive in its complexity, evolved for a billion years, whereas
the overwhelming instant intervention of tghtly inter-
locked and bulldozing technology has already disrupred
many of the delicate sequences and balances. The calculable
consequiences are already frightening, but of course we
don't know enough, and won't in the foresecable future, to
predict the remote effects of much of what we have done.

Cyberneticists come to the same cautious thinking.
The use of computers has enabled us to Girry out crashmgly
inept programs on the basis of willlul analyses; but we have
also become increasingly alert to the fact that things
respond, systematically, continually, cumulatively: they cn.
not simply be manipalated or pushed around. Whether bac-
terin, weeds, bugs, the technologically unemployed, or
unpleasant thoughts, we cannot sisiply eliminate and forget
them; repressed, they retuen in new forms. A complicated
systein worky most efliciently if it pares readjust themselves
decentrally, with a minimum of central intervention or
control, except in oases of breakdown, Usually there is an
advantage in o central clearing howse of mlormation about
the gross otal situation, but technical decision and execu-
tion require more minute local information. The Gintas-
tically rehearsed Moon lnding hung an a Tast-second cor-
rection on the spot. To make decisions in headquarters
means 1o rely onanformation from the field that s cumuola-
tively abstract and may be irrelevant, and to execute by
chainol-command is to use standards that cunilatively do
not fie the abiilities of real u!divicllml;m cunerete situations.

iz. The ‘:igl:.t' style in planning is 1o climinate the in-
termediary, that which is neither use, nor making lor use.
We ought to cut down commutation, transport, adiiinsira:
tion, overhead, communications, hanging around waiting.
On the other hand, there are very similar lunctions thar we
ought to encovrage, like tavel and trade, brokering, amen-
ity conversation, and loitering, the things that make up
the husy and idle city, celebrated by Jane Jacobs. The dil-
ferens o scems to be that in logistics, systems, and comimuni-
cations, the soul is on ice till the intermediary activity is
over avith; in traflic, brokering, and conversation, people
are thrown with others and something might turn up. 1tis
the difference between urbanism that imperially imposes
its pattern on city and country hoth and the city planning
for city squares and shops and contrasting rural Tife.

It was the genins of American pragmatism, our greal
contribution to warld philosophy, 1o show that the means
define and color the ends, o find value in uperations and
materials, 1o dignify workmansinp and the workaday. to
make consummation less isolatetl, more in-processforward,
to be growth as well as good. But in recent decades there
has oceurred an astonishing reversal: the tendency of Ameri-
can philosophy, eg, analytic logic or cybeructics, has been
o drain value from both making and use, from either the
working and materials or motal and psychological goods,
and to define precisely by the intermediary, logistics, system,
and communications, what Mix Weher called rationaliza-
tion. Then the medium is all’ the message there is. The
pragmatists added o value, especially in everyday affairs,
Systems analysis has drained value, except for a few mo-
ments of collective achievement. is planning refines and
streamlines the intermediary as if for its own sake; it adds
constraints withour enriching life. If computation makes
no dilference to the data or the oucome—"Garbage in,
garbage out"—then, to a pragmatist, the computation adds
10 the garbage. In fact, the computation abstracts from the
data what it can handle, and constrains the result 1o what it
can answer. Certainly, cybernetics could be enriching, as
psychiatry or as ecology, but it has not yet been so—an ex-
ceprion has been the work ol Bareson.

It iy interesting 1o notice the change in the style of
scientific explanation, At the turn of the century they spoke
of development, struggle, coping, the lagic of inquiry, Now
they emphasize eode, homeostasiy, [eedback, the logic of
struciure
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South, New York, 10003. Subscription Ser- /(38
vice — Boulder, Colorado 80302.
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Fek K=1 T@ 20

Fok C=1 10 40

IF KNDCD)<.1 THEN 60
PRINT " "3

¢g Te 70

PRINT "'=*'"3

NEXT C

PRINT

NEXT k N7
END 1Yk v M\M\.\W\n\‘h\
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