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send check or money order to: People's Computer Company 
P.O. Box 310 
Menlo Park, Ca 94025 name ______________ _ 

· address _____ _ 

zip 
what kind of computer do you use? _________ _ 

subscriptions start with 1st issue of school year 

$4 for 5 issues . 
$5 Canada & overseas 
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Please specify 
whether your sub
scription is for 1972-
73 school year (we'll 
send you hack issues) 
or 1973-7 4 school 
year (we'll start you 
with first issue, Fall, 
1973. 

If you are an elementary or secondary school student, you can sub
scribe to PCC for h price ($2 for 5 issues). Send us some evidence 
that you are a student - for example, a letter from a teacher on your 
school's letterhead is O.K. • 

PEOPLE'S COMPUTER COMP ANY is published 5 times during the 
school year. Subscriptions begin with the first issue in the Fall. 

Single subscriptions - $4 for 5 issues [$5 outside U.S.A.]. Group -
subscriptions, mailed all to the same address -

10 or more 
30 or more 
100 or more 

$3.00 each 
$2.50 each 
$2.00 each 

Send check or money order to: PEOPLE'S COMPUTER COMPANY, P.O. Box 310, Menlo Park, Ca. 94025 

• 

address~~~~~~~~~~~~~~_,;.~~~~~~~~~~~~~~~~~~.....;z~1&;_,~~~~-

• 

schooladdress~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-z•.._~~~~~ 

D I am subscribing for 1972-73 school year. Please send back issues. 

D I am subscribing for 1973-74 school year. Start my subscription with first issue in Fall, 1973. 
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SCHOOL COMPUTER SERVICE CORPORATION 
Here is another sharing thing - schools getting to
gether to share a computer. Any more out there? 

ba 

This non-profit organization was incorporated in 
North Carolina in August 1970. Six School 
Superintendents comprise the Board of Directors 

The Corporation is purchasing a GE265 Time
Sharing Computer System. It is making computing 
available to schools at minimal cost and is providing 
a unique.fraternity among its users. 

There are currently seven full-member school sys
tems sharing the purchase cost. Two of these school 
systems each have agreements with two other school 
systems to share.their financial commitment to the 
Corporation. Three other school systems or schools 
are buying time on an annual basis. 

Each school system is responsible for its own tele
phonic communication with the computer and 
each full-member may have 8 terminals on-line 
simultaneously. Currently there are 38 on-line 
terminals linked to the system and the largest 
number that have been on-line at any one time, to 
date, is21. 

The computer system is used primarily for instruc
tional purposes, although each full-member is 
allowed 1'5 hours per month for administrative work 
(in the batch processing mode). The administrative 
work is to be done when the system is not required 
for instruction - nights, weekends, vacations. 

Further information may be obtained from 

Edward G. Blakeway 
School Computer Service Corporation 
102 Chamberlain Street 
Raleigh, North Carolina 27607 
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PCC's BASIC Programming Course 

Here's your chance to learn BASIC, the most common 
educational computer language going. The course will 
meet, once a week, on Tuesdays, for 10 weeks beginning 

JUNE 12, 1973 

We will probably offer two "sections'', one in the 
afternoon and one in the evening, depending on how 
many of you sign up. 

Each week we will -

• Present a few BASIC commands for you to exper
iment with. 

• Show you some programming techniques to get 
' your ideas flowing. 

• Propose some problems (especially games to pro
gram) for you to work on if you wish. 

• Help you to plan and write program of your own 
choosing. 

There will be NO regular textbook, but -

• We'll Xerox our class presentations for distribution. 

• We'll recommend "supplementary" study material 
on an individual basis. We have a good library of 
materials right here at PCC . 

• Getting your hands on the computer is the best 
way to learn, anyway. We have four terminals, plugged 
into two different computers, for you to use . 

Instructors - Pete Sessions 
Ray Coop 
Other PCC stat f 
Occasional guest appearances 

How to enroll for the course - CALL or WRITE 

Pete or Ray or Mary Jo 
People's Computer Center 
1921 Menalto Avenue 
Menlo Park, CA. 94025 
323-6117 

Enrollment for any one section (afternoon or evening) 
will be limited to 10 people maximum. We'll have the 
details of time worked out by June 1, hopefully, and 
we'll let everyone know. 

RSVP now! Make it easy on us .... One more thing, 
we almost forgot -

Cost - $30 each person for the serie·s. This covers 
materials, computer time, and instructors' fees. 

( .,. . 
. ·:, 

=~· 
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We will probably do things like this -

• 

• Do-it-yourself-hands-on-courses. Sign up for a ''course.'' Play computer 
games or learn BASIC or both or ??? 6 times . .. 2 hours each time ... $20 
Arrange your own schedule. Here are the possibilities -

Tuesday 1 - 3 PM or 3 - 5 PM 
Wednesday 1 - 3 PM or 3 - 5 PM 
Thursday 1 - 3 PM or 3 - 5 PM 

Come once a week for 6 weeks or twice a week for 3 weeks or ... whatever 
schedule you like. 

• Or sign up for the ''Pete and Ray Show'' described elsewhere on this page. 
This is a course for people who are serious about learning how to program 
(in BASIC) and want more structure, more help from real live people. 

• Or come to MUSIC NITE - every Wednesday evening, 7 - 9 PM. We will 
try to run the following schedule. 

• 

7-7:30 Guitar Group Grope - for people who are rank beginners trying 
to learn folk guitar. We will lean on each other while we practice 
simple nitty-gritty stuff and together, build a place for beginners 
to learn guitar. 

7:30-8 Guitar stuff lead by Pete Sessions - for ''advanced beginners." 
If your fingers can't keep up, maybe your voice can - sing along 
while the guitar pluckers play old time folk songs. 

8-9:00 Music games - on computer and off computer - for those who 
want to dig into music theory, composing and the like. For 
others, computer games for fun. 

Yes, Wednesday nite ain't free - costs you $2 for the evening. 

• PCC OPEN CLASSROOM ***FREE*** 

This is get to know us nite. Come on Thursday nites (7 - 9 PM) and play 
computer games, rap about computers in the classroom or computers for 
people or bring your own topic! 

• Or, instead of the things mentioned above, you can just buy computer 
time and do your own thing. The younger you are the less you pay. 
From $1 per hc;>ur to $2 per hour depending on age and other variables 

and how we feel and ... 

Want more info? Call us. (415)323-6117 

1973 ACM STUDENT COMPETITION 
' 

An opportunity to submit your original ideas op any topic related to 
' 

computers and their applications. 

Best papers will be published in Communications of the ACM and the 
authors will receive awards. 

Anyone who has not received a bachelor's degree before April 1, 19 73 
is eligible. Letters of intent should be submitted by June 11, 19 7 3 and 
manuscripts by September 11, 19 7 3. For details see the March 19 73 
Communications of the ACM or write to: ACM Student Editorial 
Committee, Department of Computer and Communication Sciences, 
20 76 Frieze Building, University of Michigan, Ann Arbor, Mich. 48104 

, 
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'A/lo, I'm in prison in Italy. I can't st(JP bencling 
me mind. 2_years to go. Please bend it S(Jme 

' 
more, with yr splendid newsletter. I need re-
creating & educating. 

Sardegna, Italy 

I am a young computer professional, and the 
PCC and SHAFT philosophy, as expressed in 
the CW article is greatly to my liking. For my 
part, I am trying to help broaden the scope of 
C.S. education in my old high school by means 
of passing on my CW's, obtaining programs, 
and in the near future ... by arranging field 
trips. They have a PDP-8L with two TTYs and 
run quad FOCAL or FOCLX. The teacher is 
considering BASIC. 
, 

Woods Hole, Ma. 

We publish our own system newsletter called 
the ''Punch Line'' for users of our time-shared 
computer system. We call our system LA CE' 
for La Crosse Area Computers in Education~ 

We would like to be able to exchange articles 
with you for publication. In particular. we 
would like permission from you to reprint 
yours with appropriate credit given. Please 
let us know of your thoughts on this matter. 

University of Wisconsin 
La Crosse Computer Center 

' 

Noticed the People's Computer Center in 
Stewart Brand's SPACEWAR article. I am 
part of a very far out number, also in of all 
places Miami. Into light and sound systems; 
we have created a room which we call a 
LUMONICS environment where we do a 
concert on Saturday evenings at 10 PM. 
Most definitely an energy center; we're 
in process of automating it as well as filming 
(videotape if money permits) when economics 
are in allignment. If you ever space into Fla. 
check us out. Miami is ripe for tapping!! 
Keep up the good program. , 

Miami, Florida 

Mel Tanners' 
LUMONICS 
355 N.E. 59th Terrace 
Miami, Florida 

PEOPLE'S COMPUTER COMPANY sounds 
like a DP-oriented WHOLE EARTH CATALOG. 
I'm interested. 

Dover, Delaware 

• 

Roughly 5 minutes ago, I came across a brief 
mention of your People's Computer Center in 
Saturday Review. Although the article says 
very little, I suspect that you are doing some
thing similar to what I've proposed to do in 
my community (a small, ''tight'' heterogeneous 
district of L.A.). 

Needless to say, I am excited to ~ear of your 
project - both because my colleagues seem 
incapable of conceiving of anything more 
managable or people oriented than a Billion 
Dollar Computer Utility (although I hope to 
have a few terminals beginning this summer), 
and because I would like to learn of your 

• experience. 

Los Angeles, Calif prnia 

*************************** 

I have an Interdata Model 4 Computer, with 
TIY. I would like to find other Interdata 
users with a like machine who would be willing 
to exchange hardware, application programs, 
tapes, information_, etc. I am primarily inter
ested in educational data processing. So if 
any readers have developed any interesting 
programs, and would like to share them with 
this reader, please contact: 

Dr. Gerald A. Silver 
Asst. Prof. Business Administration 
12444 Victory Blvd., No. 405A 
No. Hollywood, Ca. 91606 

*************************** 

J 

Love your paper but I must once again take 
exception to your cover cartoons. You keep 

. insisting (and I agree) that computers are to. 
serve people and not the other way around. 
But yet we see on your April cover two ex
amples of machines being used to dehuman
ize large numbers of people. 

' 

One important use of computers which is 
just being recognized is their ability to 
humanize{!!) through individualization. 
One example of this can be found in the Apr. 
issue of ''Popular Science'' p. 106 on which 
we find a computer being used to produce 
paint-by-number canvasses from a customer 
supplied picture. I'm sure you have· heard 
of computers being used to tailor cut suits 
and of course education can be made quite 
personal through the use of computer assisted 
instruction. 

Such cartoons as the first, lead to a subconcious 
stereotyping of the form ''All scientists are 
the same'' or "All women are to have families 
with 3 (!!ZPG wouldn't appreciate that) 
children." 

As for the second one, if we allow ourselves 
to be placed in cubicles with the computer at 
the center we can probably expect to turn into 
nothi.ng more than tapes and this cartoon might 
imply this but at the same time, the cartoon is 
also implying that CAI can take only the form 
of cubicles all linked to the same speed of 
instructiOjn and the same material. 

I really enjoyed the cartoon on page 2 and it 
got me to thinking about the fact that PCC 
has very little in the way of flowcharting, 
documentation, etc. i.e., the paper work!! 

Flowcharting can clear up a lot of programming 
problems if hand led properly and I wonder 
whether James McCormack 's son (bottom right 
hand corner of p. 10) flowcharts. I'm almost 
willing· to wager ·he doesn't. 

PILOT 73 looks really good. Now if I could 
just get my hands on an interactive language!! 
We've got a UNIVAC 1108 but it's all batch 
mode. 

Glad to see (on p. 11) that "Down with FORTRAN" 
is no longer a public sentiment of yours. · 

How does one "do a page" for you? Size? etc.? 
I might try one on ''how a computer sort of 
goes about its business" as G. Harland of Univ . 
of Alberta asks for on p. 10. I was thinking of 
CARDIAC by Bell Telephone Labs - ever 
heard of it? 

Keep up the non-linear style. It's really 
attractivel R. Granhold 

Chicago, Illinois 

J 
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WELCOME TO THE CAVES 

CAVES 1 IS ONE OF A SERIES OF GAMES THAT LET YOU 

EXPLORE TREE STRUCTURES AND NETWORKS REPRESENTED 
AS "CAVES." A RUN OF CAVES IS SHOWN BELOW. 

RUN 
CAVES I 

WELCOME TO THE CAVES 

IS THIS YOUR FIRST VISIT Cl=YES, 0=N0>?0 

HOW HARD SHOIJLD I MAKE THE CAVES? 
1 =USUAL., 2=HAROER, 3= 11 ! ?2 

DO YOU WANT AN INTRODUCTION Cl=YES, 0=NO>?l 

IMAGINE YOURSELF AN EXPLORER OF THE FAMOUS 
DUZZLEOORF CAVES. YOU'VE BEEN UNDERGROUND 
FOR DAYS, TRIPPING THROUGH THE CAVERNS AND 
TUNNELS· UNFORTUNATELY, YOU'RE LOST, AND 
YOUR F"OOD HAS RU,N OUT. 

• 

WE MADE A MAP, HERE IT IS 

THERE IS ONLY ONE PATH OUT. SEE Ir YOU 
CAN F"INO IT. 

WHEN I TYPE A '? ', YOU GI VE ME THE NUMBER \L.::::::::.J 
OF THE CAVERN YOU WANT TO GO TO. LIKE THIS: l ' l 7 ..... 

t>stAt:> & I'\ t>S WHERE NEXT? 7 

ADVICE: MAKE A MAP AS YOU GO - IN THE HARDER CAVES 
YOU SOMETIMES HAVE TO GO BACK AND TRY ANOTHER 
WAY. GOOD LUCK! 

YOU'RE IN CAVERN # 1 
I 2 # 3 I 4 ARE WHERE YOU CAN GO 
WHEl"(E NEXT? 2 

YOU'RE IN CAVERN # 2 
IS 116 11 #1 ARE WHERE YOU CAN GO 
WHERE NE.J<T? 5 
DEAD END 
WHERE NEXT.? 6 
DEAD END 
WHERE NEXT?? 
DEAD END 
WHERE NEXT?! 

YOU'RE IN CAVERN# I 
I 2 I 3 # 4 ARE WHERE YOU CAN GO 
WHERE NEXT?3 
DEA DE ND 
WHERE NEXT?4 

YOU'RE IN CAVERN# 4 
II 8 # 9 fl 10 # 1 
WHERE NEXT?l0 

YOU'RE IN CAVERN # 10 
Ill #12 fll3 #4 
WHERE NEXT?l2 
DEA DENO 
WHERE NEXT?ll 
DEAOENO 
WHEkE NF:XT?l3 
DEADENO 
WHERE NEXT?4 

YOU'RE IN CAVERN I 4 
I 8 I 9 If 10 I I 
WHERE NEXT?9 

YOU'RE IN CAVERN I 9 
I 14 H 15 I 16 
WHERE- NEXT? 1 4 
DEAllEND 
~JHERE NEXT?lS 

YOU'RE IN CAVERN # 1 5 
I 1 7 # 18 fl I 9 
WHERE NEXT?!? 
DEADEND 
WHERE NEXT?18 
DEADEND 
WHE ,~E NEXT?19 
DEAOEND 
~JHERE NEXT? 9 

YOU'RE IN CAVEr<N I 9 
I 14 H 15 # 16 
WHERE NEXT?l6 . 

YOU'RE IN CAVERN # I 6 
I 20 # 21 # 22 
WHERE NEXT?22 
DEADENO 
WHERE NEXT?20 
DEADEND 
WHERE NEXT?21 

YOU'RE IN CAVERN IJ 21 
I 23 # 24 # 25 . 
WHERE NEXT?23 
DEAD ENO 
WHERE NEXT?24 
DEAD END 
WHERE NEXT?25 

' 

I 9 

II 4 

I 9 

fl 16 

I I I SUNLIGHT 

I f ! rRESH AIR 

• • • REPORTERS 

WELL, Al. LEAST YOU'RE OUT 

AGAIN Cl=YES, 0=NO>? 

4 

ARE WHERE YOU CAN GO 

ARE WHERE YOU CAN GO 

ARE WHERE YOU CAN GO 

ARE WHERE YOU CAN GO 

AHE WHERE YOU CAN GO 

ARE WHERE YOU CAN GO 

ARE WHERE YOU CAN GO 

ARE WHERE YOU CAN GO 

, 

I I ! 

I I I • • • 

••• 

\ 

OTHER GAMES [SO FAR] IN 

THIS SERIES INCLUDE 

CAVES 2 

CAVES 3 

TREES 

WUMPUS 

YOU SET UP CAVES FOR 
SOMEONE ELSE TO EXPLORE 

SAME AS CAVES 2, BUT YOU 

CAN SET UP MORE COMPLICATED 
CAVES 

YOU CAN MAKE CAVES, GET A 
MAP PRINTED, THEN CHANGE THE' 
CAVES, GET A MAP PRINTED, ETC. 

YOU HUNT THE WUMPUS IN CAVES 
WHERE YOU HAVE TO WATCH OUT 
FOR SUPERBATS AND BOTTOM
LESS PITS 

• 

, 

I 
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100 REM *** REVERSE ... A GAME OF SKILL 
110 REM *** PEOPLE'S COi•1PUTER COMPA.'J'i, ME.~LO PARK CA 
120 RA°" DOM 
130 DIM AC20> 
140 REM *** N • NUMBER OF NUMBERS Cl THRUN> 
150 LET N~9 
160 PRINT ''DO YOU WA\JT THE RULES C l•YES 
170 INPUT A 
180 IF A=0 TH&'I 210 
190 GOSUB 710 
200 REM *** MAKE A RA'IDOM LI ST AC 1 > 
210 LET AC1>=INTCCN-l>*R~DC0>>+2 
220 FOR K=2 TO N 
230 LET ACK>=I~TCN•RL'JDC0>>+1 
240 FOR J=l TO K-1 
250 IF ACK>=ACJ> THEN 230 
260 NEXT· .J 
270 NEXT K 
280 REM *** PRI~T ORIGINAL LIST A'JD START GAME 
290 PRINT 
300 PRINT ''HERE WE GO ••• THE LIST IS:" 
310 LET T=0 
320 GOSUB 610 
330 PRINT ''llOW MA'JY SHALL. l REVERSE"; 
31~0 INPUT R 
350 IF R=0 THEN 520 
360 IF R<=~ TH~'J 390 
370 PRI,'JT ''OOPS! TOO M.A:.\J'i - I CA.'J REVERSE AT MOST'1 ;1'1 
360 GO TO 330 
390 LET T=T+ 1 
400. REM *"'* REVEHSE R NUMBERS A"JD PRINT tJEW LIST 
410 FOR K=l TO INTCRl'2> 
420 LET Z=ACK> 
430 LET ACK>=ACR•K+l> 
440 LET ACR-K+l>=Z 
1150 NEXT K 
460 GOSUB 610 
470 REM *** CHECK FOR A WIN 
480 FOR K=l TO ~ 
490 IF ACK><>K TH&'J 330 
500 NEXT K 
510 PRii'JT "YOU WON IN"JTJ''MOVESI It'' 
520 PRINT 
530 PRI~T "AGAIN Cl•YES 0•NO>''J 
540 INPUT A 
550 IF A<>0 ' l'HF.;'oi 210 
560 STOP 
600 Rf.Jiil *** SUBROUTINE*** PRINT LIST ACl> TO ACN> 
610 PRINT 
620 FOR K .. 1 TO N 
630 PRINT ACK>; 
640 ~EXT K 
650 PHlNT 
660 PHI.~T 
670 RETUR.~ 
700 REM *** SUBROUTINE *** PRINT THE RULES 
710 PRINT 
720 PRINT 
730 PRINT 
740 PRINT 
750 PR.l~T 
760 PRINT 
770 PRINT 

• 

''THIS IS THE GAME or 'REVERSE'· TO Wit-1~ ALL YOU HAVE'' 
''TO DO IS ARHA\JGE THE - LIST OF.NUMBERS <1 THROUGH''JNJ''>'' 
"I~ NUMERICAL OiiDER FROM LEFT TO RIGHT• TO MOVE.1 YOU'' 
''TEL.!.. ME HOW MA"Y NUt·lBERS ccou;~TING FROM THE LEFT> TO'' 
••.:;t;VERSE. FOR EXA~LE1 IF THE CURRE'IT LI ST IS 1 1• 

780 PRINT '' 2 3 4 5 1 6 7 8 9 11 

790 PRINT 
800 PRINT ''A'JD YOU HEVERSE 41 THE RESULT WILL BEi'' 
810 PRINT 
820 PHINT " 5 4 3 2 1 6 7 6 9'' 
830 PRINT 
640 PHl.~T "NOW, IF YOU REVERSE 51 YOU WI.:il'' 
850 PRI:<IT 
860 PRINT '' 1 2 3 4 5 6 7 8 9'' 
870 PRINT 
880 PRI.~T ••,~o DOUBT YOU WILL LIKE THl!i GA'"IE OF SKILL1 BUT" 
890 PHI~T ''IF YOU WA"IT TO QU11·, REVERSE 0 CZ.ERO>•'' 
900 PRINT 
910 .Rl::TUR.'1 
999 :END • 

• 

BW 
DO YOU WA~T THE RULES <l~YES 0•~0>? 0 

HERE WE GO ••• THE LIST ISi 

a 9 7 s 8 1 6 a 
HOW MANY SHALL I REVERSE? 6 

8 5 7 9 3 6 2 

MJWY SHALL 1 REVERSE? 9 

6 3 9 7 5 8 1 

R>W MJWY SHALL I REVERSE? 

9 3 4 6 2 7 5 8 1 

HOW MANY SHALL I REVERSE? 7 

5 7 2 6 4 3 9 8 l 

HOW MA'1Y SHALL I REVERSE? 3 

2 7 5 6 4 3 9 8 1 

, 

REVERSE is a simple-minded game, but dangerously addicting. 

In an earlier version, we used another way of creating the randomized 
list of numbers, as follows: 

-

210 FOR I•l TO N 
215 LET A<l>•l 
220 NEXT I 
225 FOR 1•1 TO 1NT<l9•BNDC8>>+19 
238 LET X=INT<N•RND<0>>+1 
235 LET Y•INT<N•BND<&>>+l 
240 LET Z•A<X> 
2Sfi LET A<X>•A<Y> 
268 LET A<Y>•Z 
270 NEXT I 

. . 

There are many ways to beat the game, but approaches tend to be 
either algorithmic or heuristic. The game thus offers the player a 
chance to play with these concepts in a practical (rather than thoretical) 
context. 

An algorithmic approach guarantees a solution in a predictable number: 
of moves, given the number of items in the list. For example, one 
met_hod we found (invented?) guarantees a solution in 2N - 3 moves 
when the list contains N numbers. The essence of an algorithmic 
approach is that you know in advance what your next move will be. 
We could easily program a computer to do this. 

A heuristic approach takes advantage of ''partial orderings'' in the 
list at any moment. Using this type of approach, your next move is 
dependent on the way the list currently appears. This way of solving 
the problem does not guarantee a solution in a predictable number of 
moves, but if you are lucky and clever you may come out ahead of the 
algorithmic solutions. We could not so easily program this method. 

In practice, many players adopt a ''mixed'' strategy, with both 
algorithmic and heuristic features. Is this better than either ''pure'' 
strategy? 5 

-

--

--

--

.... -

-



-

--

• 

BA 
Start with a ''board'' like the one below. 

I z. 4 ? 

If 

D 

E. 

F 

G 

H 

Next - put INCHWORM in square Al. 

' p . I . 
. f • 

-
I 2. 3 'I 5' ' 7 8 
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8 
. 
c 
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f 
-

G 
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But our INCHWORM isn't just any old everyday run-of-the-mill 
inchworm. He is computerized! You can program him to move 
around the board under your control. 

Here are the things he can do. He can move - one square at a 
time - NORTH or EAST or SOUTH or WEST. 

, 

_, 

North 

West East 

South · 

®To tell him to move one square NORTH, write N 
®To tell him to move one square EAST, write E 
®To tell him to move one square SOUTH, write S 
®To tell him to move one square WEST, write W 

• 

Suppose INCHWORM is now at square Al and we want him to move to 
square CS. We could tell him like this: EEEESS 

This is a program 
The program consit>ts of 6 instructions. 
Each instruction tells INCHWORM to move one square 
in a certain direction. 

Here is a picture of the path he took in getting from Al to CS. 

I z. , 1 8 

A .. 
B 

c 

D 

E 
• 

F 

G . 
. 

. • . 

N 
Remember __ _ w E 

s 
• 

We started with a problem: Tell INCHWORM to go from Al to CS. 

We wrote a program: EEEESS 

Then INCHWORM did what our program told him to do and moved 
from Al to CS. · 

Below is a different program to move INCHWORM from Al to CS. 

PROGRAM: EESSSSEEENNW 

" Your turn: Show the path taken by INCHWORM in getting from Al 
to CS (according to our latest program.) 

, z. 3 t, 1 

A 

. 
, 

c 

D 

F 

G 

H 
• 

\ 

Somebody wrote the following program to get INCHWORM from Al 

to CS. 

PROGRAM: SSSSSEENNEE 

Does this program work? If INCHWORM does what he is told by the 
program, does he end up at CS? If the program doesn't work, can you 
f . "t? 1X l . 

• 

• 

A program that doesn't work is said to have a ''bug'' in it. The process 
of finding and fixing a bug is called ''debugging. 11 



• 

OK, let's try another problem. We want INCHWORM to start at Al and 
then move on a path that makes a box and end up back at Al. We 
want each side of the box to be 3 squares. 

PROGRAM: EESSWWNN 

Here is his path. 

I z... .3 7 
-

• 

B . _. 
• 

D 

E 

G ' 

I 

Somebody wrote the following program to tell INCHWORM to ~ake the 
box above. It has a terrible bug which causes INCHWORM to fall off 
the board. 

PROGRAM: SSEENNNWW 

Here is what happened to poor old INCHWORM 

A 

L.). "I I 
, • I ee ... sP • 

'I I I I e 
'I - 7 f I 2. 

~ 
:, ' 
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c 
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E 

f 

Can you debug the 
program? (That 
means can you fix 
it?) 

Another kind of ''bug'' - what is wrong with the following program to 
make a box? 

PROGRAM: EESSZEENN 
\ 

If you ask INCHWORM to carry out this program, he might look it over 
and say (in inchworm talk, of course), ''I can't do this program. I don't 
know how to do a Z. 11 

Well, the moral of the story is: You can only tell INCHWORM 
to .do the things he knows how to do, like N and E and Sand W. 

' 

, 

THINGS TO TRY 
• 

®Forbidden Squares. Write a program to move INCHWORM fromAl 
to HB without passing through a forbidden square. 

f z. 3 5 b 

c 

D 

E 

f 

G 

JI 

©Put a ''random digit'' in each square. 

I 2. 3 'I 

2. 5 ~ '-/ 3 3 

-8 'f 3 0 I 7 7 

c r (p g lf r 0 

2 z I 7 s 2 

E 'I c, a 5 I 0 
• 

F 3 2 I 2 5 3 

5 Lf r g 3 1 
/./ !) 0 9 I 3 'f 

' 

t 
This is a forbidden square 

Or make a complicated 
maze and have a friend 
write a program to move 
INCHWORM through 
the maze. 

1 g 

7 8 

g 0 

9 '-/ 

'I s 
3 0 

z 9 

z I 

5 3 

0 7 

• 

©Write a program to move INCHWORM from Al to HB so that the 
sum of the numbers in the squares in his path is equal to 64. (In
cluding the numbers in Al and H8.) How many different programs 
can you write? Also try it for a number other than 64. 

' 

®Write a program to move INCHWORM from Al to HB so that the 
sum of the numbers in the squares in his path is equal to a prime 
number. Remember to include the numbers in Al and HB. 

This is just the beginning of the INCHWORM story. Be sure to tune in 
this Fall when we give INCHWORM a bucket of paint and a paint brush. 

-

-
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Systems Film Catalog 
Association for Systems Management 
24587 Bagley Road 
Cleveland, Ohio 44138 

60 pages, spiral binding, 251 listings, 10 
classification headings, alphabetical index, 
list of film sources, published 1972. $2.00 

CONTENTS 

Film Subject 

Comm uni cations 1 
Computers and Data Processing 9 
Flow Charting 22 I 
Forms Design ?.4 
Human Relations 2 5 
Management 29 
Office Manageme11t 36 
Systems Applications 40 
Work Measurement and Improvement 42 I 
General 49 

I 
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FILMS WE'D LIKE 
PCC READERS TO 
REVIEW FOR US 

We've heard of a lot of films that we have not been 
able to preview or pass on our opinion of, such as 
Neferti and the Computer (a BBC film), and others 
described below. Can you help us out with a review 
of these or other films? Tell us about the bad ones 
as well as the good ones, and how they might be used 
used. PCC would love to hear from you! 

a••••••••••••••••••••••••~••••••a•••••••• 

. : ... 

My Computer Understands Me produced by Project 
Solo, University of Pittsburgh 

'fhis catalog is more oriented towards business 
data processing than the two previously reviewed 
catalogs (see PCC Vol. 1, No. 3 - Feb. '73, p. 5), 
but it has some films that we hadn't seen listed 
previously. The listings are drawn from twenty 
sources, including nine university film libraries. 
Only one source is listed per film, although some 
are available from many film libraries. This 
catalog does not give the production date of the 
films listed, a short-coming shared by~many film 
lists. Examples of listings-

Alphabetical Index 
List of Film Sources 

52 
59 

I 

This film explqres the ways that the computer has 
strengthened thinking for students who have had the full 
power of computing made available to them. Statements 
are made concerning the effect of the computer on 

RIGHT OF PRIVACY 
Picture takes the stand that the proposed 
National n ·ata Center is a danger to every 
A1nerican Citizen. (I'l'ET :F'ilm. Service) 

ENGINE A'I 1'1-IE DOOR 
Disc11sses question of \vill machines ever 
r11r1 I11a11. Points out tl1at the \."vise and 
beneficial use oi science and tecl1nology 
is n1an's responsibility. (NE1' Film 
Service) 

EXPERI1v1.ENT IN 1v10TION GRAPHICS 
Jol111 \Vhitney narrates this expla11ation of 
110\v l1e worked 'Nitl1 a computer engineer 
and a computer to create an i.11fi.ni te variety 
of abstract film desig11s. Completed footage, 
a su))stantial porlio11 of .film similar to Whitney's 
bcal1ti.ful PEl{MUTA'fIONS, is scree11cd. 
Whitney's narration is a J)rccise technical 
description and suggests new frontiers of 
con1puter use i11 tl1c arts. Rented 011ly in 
co11jm1ction witl1 l::JER1Y1UTA TIONS. 

INE'Oi~MA'fION EXPLOSION 
A 11011-technical filn-i to show tl1e computer's 
role in society. lJses £il111ecl SCl'Jl..lences of 
n1anufacturing processes and the man-in-i11 

space program. 

CI,1\SS OF 1 01: COLLEGF: ()lT 'l~OIV10RRO\.V 
Explores the use <)f computerized and 

• 

ri'.·.1lli-111eclia tLacl1i11g syst~r11s in tl1e 
u.:i.versities and colleges' of the future. 
().£cG1·aw-Hill) 

(~C):NIPlJ'.f ER ANI:tv1.t\TION 
Discttsses ho\v, as animaterl filrns have be
cor11c i11ri~spensal)le tools for educatiot1al arid 
trai11ing plll"\)O:>es, tl1e role of computers in 
tc,eir proclucti.on ha.s steadily increased. 

• 

Sl1ows and discusses anirnations generated by 
both. ~.n~i.log and digital cor11 pu ter s for wea tl1er 

I 

di';plays, arcl1itectural a11d engi.neering stress 
a1"t<:i lysis, and aircraft navigatil)O ci.nd landing 

_ instl·uction, a11ll a.lso as \vorl;:;.s of art. 

DECISIOI'IS, DECISIONS, 11ECISJONS 
A des cri1)tiot1 of Si1ni.1lr.1.lions, or "games'', 
llsing Ll1e U11ivac I at :F'i-3.nl<lin Inslit11te, 
PhilacleJpl1ia, PennsyJ.,,-ani::.>. . Tl1c filrn, 
n1ade duri11g an actii.al 11 plC1.y 11 , s\11r1marizes 
the objectivzs, goals, ancl resl1lts. ~l'angible 

as \vell ::is formulative, realized by the 
particip:lnts. (U11ivac) 

MARK OJ:' 1-1.l\1'! 
A stl1dy of tl1e \Vays man h<J.s llsed data 
processi11g fron1 ancie11t tin1es to the 
present. {Cie11eral Dyr1arnics) 

Color, 59 minutes, 
$16.00 

Sot1rce: UC 

B & w·, 29 minutes, 
$10.00 

Source: UC 

Color, 20 n-iinutes 
$11.00 

Source: UC 

Color, 21 minutes, 
$7.30 

Source: PSU 

Color, 25 nlinutes 

$11.50 

Source: FSU 

Color, 30 minutes 
$23.00 

Source: UC 

B &: VI, 12 minutes, 
Free 

Source: lJD 

• 

Color, 10 minutes, 

Free 

Source: GD 

v 

learning and the future directions of computers in educa
tion. My Computer Understands Me deals with the ways 
that these learning improvements reveal themselves in 

f the real school world of today. (Color, 1 hour) 

PROJECT SOLO produced by Project Solo, University 
of Pittsburgh 

A documentary film which describes Project Solo, an 
experiment in regional computing in Secondary Schools. 

I This film, whicli takes place right in the classroom, de
scribes how this project uses the computer as a teach
ing tool. Students who have been intimately involved in 
the project comment on their experiences and the roles 
that the computer has played in their education. (Color, 1 
hour) 

I 

I 

I 

I 

I 

I 

I 

•• 

---111>~ these films may be borrowed at no charge from the 
library by contacting: 

Mr. Steve Kallis 
Film Library, 6-82 
Digital Equipment Corporation 
Maynard, MA 01754 

.......... -................................ . 
A First Look at Computers 

A brief, visually rich, introductory film-only nine 
minutes long-introduces the viewer to the five basic 
components of a computer system: 

1. The Input device 
2. The Output device 
3. The Arithmetic Logic Unit 
4. The Memory Unit 
5. The Control Unit 

The film shows, photographically, samples of various 
types of input/output devices, as well as examples of 
other computer hardware, for the purpose of 
orienting the student to the physical world of 
computers. 

Animated sequences are used to explain the internal 
workings of the computer-showing component 
relationships and component interactions as the 
processing, storage, and transmission of data takes 
place. 

The power of the computer as a tool to man is 
explained by emphasizing the speed, accuracy, and 
repetition of calculation possible once the computer 
has been programmed to perform a specific task. 

"A First Look at Computers" will likely be of use in 
introductory Data Processing courses at the 
secondary, college and university levels. 

Release Date: February, 1973 
Length: 9 minutes 
Purchase Price: $100.00 
Preview to Purchase: $10.00 

Film Order Department 
Learning Resources Center 
College of DuPage 
22nd Street and Lambert Road 
Glen Ellyn, Illinois 60137 



Computer-Produced 
sa international ey 

Films 
Ken Knowlton is an innovator in 

ANIMATION Ken Knowlton 
A movie is a sequence of pictures 

the area of computer graphics and 
explorer of the art-technology 
interface; has collaborated with 
artist-filmmakers Stan Venderbeek 
and Lillian Schwartz. He is the author 
of several programing languages, 
among them: L 6-a low level list 
processing language. BELFLIX-a 
general language for computer 
prodution of still pictures and movies. 
TARPS-a two-dimensional 
alphanumeric raster picture system 
for artistic stills and movies. 
EXPL()R-a generator of images 
from Explicit Patterns, Local 
Operations and Randomness. 

laff I LM FESTIVAL (plussound);each pictur~?onsists 
of thousands of spots of light or 

I 

The first annual USA-INTERNATIONAL 
ANIMATION FILM FESTIVAL, which took 
place at the New York Hilton Hotel, terminated 
five days of screenings and meetings with the 
awarding of prizes on Wednesday evening, Nov. 
22, 1972, to entries from many nations. 

color arranged in an appropriate 
way so as to form a recognizable 
pattern~ these spots may be 
produced originally on, and 
photographed from; a cathode ray 
tube, somewhat resembling a TV 
tube, which is controlled in turn, 
by a computer that sends signals 
specifying exactly where on the 
screen, and just how bright. each 
spot should be. 

This may or may not be a good •. 
When asked about plans for 1973, Festival 
Director, Fred Mintz, said, ''Greatest interest 
was expressed in all of the new technologies 
that are available to the animated filmmaker 

way to make a movie: it depends features which can be given precise 
on how clever the programmer is (though not necessarily the 
who gives instructions to the customary) meanings. 
computer specifying how the The future of computer animation 

and we shall therefore, underline these new 
technologies next year. There will be dem
onstrations and discussion; for example, of 
electronically generated visual and sound images 
and those who have begun to explore these do
mains will participate. Great emphasis will be 
made in computer animation and a Symposium 
featuring several sessions of computer animation 
will take place during the Festival in 1973 ... '' 

computer is then to give for scientific and educational 
··instructi?ns" to the cathode ray purposes is clear: it will certainly 
tube. and 1t dep~nds o~ the pictorial expand, and do so in proportion to 
con ten~ of th~ picture. 1.e. on "".hether effo~t spen.t on developing computer 
the desired picture may be defined programs for specific areas such 
i~ a mathematically or logically as chemistry. Artistic usage i~ not as 
simple way. For example, it is easy easy to predict, for many reasons: 
to "define" a checkerboard in terms the "goal" is not as clear and not 
the computer can deal with; it is hard as amendable to . logical analysis; 
o define Mickey Mouse. human response to a particular 

Results to dat~ indicate that program's output, among the 
co~puters. are 1_nde~d us~ful for millions of possible programs or 
an1mat~d films 1n sc1ent1f1c and combinations that might be tried, 

The second annual USA-INTERNATIONAL 
ANIMATION FILM FESTIVAL will be held 

educational areas where. the subject is simply not predictable until the 
ma'.ter and sce~es depicting it have artwork is in fact prod uced-becaus 
logical properties: computers are p_ictures defined by the logical 

in New York in November of 197-3. The also useful for producing abstract workings of programs are not easily 
designs and art by blending various visualized by inspecting the precise dates will be announced. The articles 

by Ken Knowlton, Peter Foldes and Charles 
Csuri are from the 1972 Festival catalog. 

degrees of symmetry, periodicity, programs. What is clear in "computer 
randomness (from a· ·random art" thus far, is that new graphics 
number generator"), regularity, are resulting which never would have 
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THE COMPUTER AND I - By Peter Foldes 
~. ... 
< .,.I 

Peter Fold es, one of the most gifted 
freelance animators, attached to the 
French Television Research Center, 
relates his experiences while working 
with Computer Animation at the 
National Research Council of Canada. 

When I was much younger I was 
a painter and came to making 
animated films through paintings. 

. It seemed to me inevitable that in 
this age of motion, transformations 
and continuous change, paintings 
have to move too. Motion pictures 
could be motion paintings. 

So I believed that motion paintings 
(animated films) will replace the static 
canvas. That, of course, was not true; 
it may yet become true when the 
cassettes really arrive. Painting 
survived and animation became 
something else-as it should . • There are two ways to make 
animated films: either as a direct 
personal art form (the movie maker 
does everything-story, drawings, 
animation, shooting) or as a 
communal art form, like the big or 
small studios. 

The lone· film maker, like myself 
and most Europeans, suffers from 
the inevitable slowness of repetitive 
work. I cannot produce more than 
two to three minutes a month alone. 

This is why I have recently got 

interested in working directly with 
computers, that can take a large 
amount of complicated quantitative 
work off the creative artist's 
shoulders. 

However, it became soon evident 
that computer-aide(:! animated films 
will not replace the hand-made ones. 
The computer is able to do other 
things-help to create other styles, 
other movements than the human 
hand. So I firmly believe that 
computer-made, or rather computer
aided, animation will simply enlarge 
the field and produce new creative 
possibilities, ·without harming hand 
animation. I think the expression 
computer-aided films is correct, 
because no computer will do 
anything without human will. 
Exceptions are the computer-made 
films utilising random principles, 
which are quite outside my interest. 
I think the future lies in domesticating 
the computer fort he artist, and I am 
trying to use it simply as a tool, 
asking it to perform complex, 
precise and exactly foreseeable, 
controlled tasks. At present it is 
probably much more difficult to make 
a film this way, than by hand, but 
it is a great challenge to the creative 
mind. The two will complement each 
other. 

I am glad to present at the First 

USA-IA FF "Narcissus" my film made 
by computer, in collaboration with 
the Resear<i,h Center. (ORTF) This 
film was made with a highly 
sophisticated computer. 

My other computer film 
"METADATA" was made with a 
digital computer at the National 
Research Coun.cil of Canada, 
utilising the programs that N. Burtnyk 
and M. Wein have developed there. 
The production is by the National 
Film Board of Canada. 

We are developing this technique 
and have made tremendous pr0gress 
in the production and creative 
possibilities. The new film is called 
"HUNGER" and will be completed 
by the end of the year. This we 
believe will be the first fully 
animated figurative film made using 
computer techniques. I am now 
working on a new script for a feature 
film (my second) utilising am ixture 
of video and computer animation 
with hand animation. It deals with 
the humorous adventures of a young 
girl in search of love, understanding 
and even some kind of a god. 

Animation is a means to reach the 
fantastic-the dreamlike-the far out. 
It can do everything that can not be 
made in live action. It is a field that 
has hardly been scratched at the 
surface as yet. 

Computer 
Research 

By 
Charles Csuri 

At Ohio State University an 
animation/graphics programming 
language on a mini-computer has 
been developed which makes the 
computer system natural to use and 
one which makes the system more 
powerful in terms of itself. Specific 
computer techniques and algorithms 
are programmatically combined to 
make complex interactive programs 
that are general enough to be 
applicable to any structure. 
Structures, in turn, can include any 
drawing or motion sequence the 
artist creates. 

The artist is seated in a computer 
environment, working with electronic 
tools to do film animation. The 
drawings are displayed on the face 
of the computer's cathode-ray tube
a television-like screen. When the 
artist instructs the computer to 
induce movement, follow a 
prescribed path, or change from 
one shape to another, the computer 
responds. 

The artist controls the movement 
of his drawings through a graphics 
programming language. He specifies 
these changes with commands and 
special devices. For example, 
with a single command he can shade 
3-D objects and then adjust gray 
levels with dials. By simply adjusting 
the computer's switches and dials, 
the artist makes the moving drawings 
speed up or slow down or become 
larger or smaller. By pointing with 
a stylus, he positions or erases 
objects on the screen . 

To supplement a visual image with 
explanatory words or sentences 
that appear on the screen, he types 
them in through the keyboard. 
The computer has stored 4,000 
software characters, signs, and 
symbols as well as a wide variety 
of type faces. He controls their 
movement, size, and orientation 
as if they were pictures. 

Using a special sonic pen, the 
artist can draw in two and three 
dimensions with the results 
displayed on the computer's screen. 
Hem ight draw a helicopter on the 
screen, and quickly make it hover 
or move in any direction, its two 
blades turning at different speeds. 
He can construct a sea turtle and 
have it shaded by the computer 
while swimming through three- · 
dimensional space in real time with 
twenty shaded birds and twenty 
butterflies flapping their wings, 
moving about the computer's screen 
-each one with independent 
movement and speed. When he is 
ready, the inherenttiming processes 
of the computer system will help 
the artist record his efforts on film. 

Charles Csuri 
Professor of Art and Director 
Computer Graphics Research Group 
The Ohio State University , 

Computerized Steinberg: 
Lacy 3·-D 
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OREGON MUSEUM OF SCIENCE & INDUSTRY 
4015 S.W. Canyon Road 
Portland, Oregon 97221 

• How many computers, terminals, etc.? Two Teletypes that can be used over 
the phohe line. A new Tektronix 4021 experimental refresh CRT for use 
over the phone line. A local Teletype accessing our PDP-8. A T4002 graphic 
computer terminal used with our PDP-8. 

• Schedules. When can people use the computer at OMSI? Everyday but 
Christmas, the computer exhibit is running in our main lobby. The really neat 
things for computer freaks are done in our basement and it takes a little more 
work to get into that. -Best thing to do is to call me to see what is available. 

For the last year, because we have had a lot of work to do, (thousands and 
thousands of mailing labels, directories an<;i other things) as part of our 
production tasks ... we have had little time for Space War and other worth
while projects. We manipuiate a data-based project which includes all math 
and science teachers in Oregon. We hope to get a PDP-11 sometime, but 
have not yet found anyone with enough money to give away (invest?). 

- (We've got $30,000 and need another $30-40,000.) 

• What does it cost? Until we get a time-shared computer, we won't have 
any extra time to sell on the main lobby of the Museum ... people using the 
computer resources in the basement are working on projects related to Museum 
programs and there is no charge (once they are in the programs which are 
supported by donors to the Museum). 

• What do people do? 3000 people a month visit our Public Computer Exhibit 
which is accessed through a DATAPOINT 3000 terminal. People come in lots 
of sizes, shapes and ages ... about half the people that visit the Museum are 
under the age of 20. 

• Plans for the immediate future ... surviva I. We hope we wi II get a hand le on 
our production a~tivi~y so we can get back to education with a small "e" We 
also hope to put up a new version of our public demonstration to be called 
DEMPAK 111. It is to do a more complete job of recordkeeping and visitor 
performance ... our aim is to show that it is an alternative to CAI. 

• How can we help someone else get started doing what we are doing? 

Student Research Center - find an industry, business or museum that would 
let selected kids have keys to a room of their own, and a teacher or other 
"interface with THE SYSTEM" to take responsibility and handle legal problems. 
This probably won't be a public school, as schools won't take the risk of 
having students in them without direct supervision. Better, an art museum 
that doesn't mind technology activities. Frank Oppenheimer of the 
Exploratorium in the Bay Area is trying something like it. Other problems 
are the same as setting up any alternative educational project and depend 
essentially on how clever (and sometimes slippery) the leader is. 

Other people doing it ... in addition to the Exploratorium, the Museum of 
Science in St. Louis; and Sal Rositano, Ames Research Center, Moffett 
Field, California. 

The problem - to make a Student Research Center really work, there needs 
to be enticing equipment and some talent ... some of it experienced! This 
usually means the headquarters of a big electronics firm (like Tektronix) 
or a university that is not going out of existence due to the-financial crunch. 
Much of the value of the program comes by project-oriented students feeding 
each other. There is a certain minimal level of experienced talent that must 
be added to the system, or the students get ingrown and the spirit dies. The 
talent would be too expensive to buy, so you have to get it donated by 
people who want to pass along their skills to young people. Coordination 

' 
of the effort can be very tricky ... making sure students and "experts" 
get together, and that the room of lab used by the group doesn't get torn 
apart. 

• How to do a Software Development Group? I'm not sure I know anymore. 
It seems to require a few (definitely not many) extraordinarily talented 
people, a lot of genuinely free computer time and an entrepreneur who wants 
to spread the resulting goodies around (once they are cleaned up enough for 
other people to make any use of them). 

Rusty Whitney 
Director, Computer Activities 

~t'>#fo:b.iaV.-.au.t~~ ---- ~" 
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On Sunday, April 1, the Computer Center at the Boston Children's Museum 
celebrated its one-and-one-half th brithday. · 

The occasion was greeted without fanfare ... mostly because everybody was 
too busy having fun to realize the occa~ion existed until two days after it was 
over. 

Since opening in October, 1971, the Children's Museum's Computer Center 
has developed into a place where people of all ages can come to learn about 
computers - how to use them, what they 're like, what they can do - in an 
open-exploration, friendly atmosphere. 

The physical setting is modest - about 600 square feet in the upper reaches of 
the Visitor Center, surrounded by wooden railings and stairways to other parts 
of the open, multi-leveled exhibit structure - as is the equipment it houses. A 
PDP-8I computer donated by the Digital Equipment Corporation, and acous
tically coupled ASR 33 Teletype, and four old, but reliable Wang 320 electronic 
calculators are the backbone of the exhibit. 

The PDP-8 is almost always dedicated to playing checkers with visitors via a 
program donated by the Polytechnic Question Society (P?S) of Brooklyn, 
New York. The other Teletype provides dialup access to the computer-time 
donations of Dartmouth College on its well-known DTSS time sharing system, 
of Bolt, Beranek and Newman's LOGO-supporting PDP-1 in Cambridge, and 
to a software development package, MIMIC, operated by Applied Data Research 
Corporation on First Data Corporation's DECsystem-IO in Waltham, Mass. 
These syst('.ms provide a vast capability for people to learn informally about 
computers through games, demonstration programs, and other system-supported 
software. 
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~ome of t~e things that have become most popular in the past eighteen months . 
mclude a tic-tac-toe program and a Museum developed binary-search number
guessing game called YOUGUESS on DTSS, and a whole network of LOGO 
programs that include a simple visitor/computer conversation, games like a 
computerized Fanny Dooley (who loves books but can't stand reading ... do 
you know why?) and the following game called MAD LIBS -

• 

MADLIBS 
• 

t 
-=-

• 

DO ¥OU KiOW HOW TO USE MAD LIBS? YES 
DO YOU ~ow ABOUT NOWS. VERBS. ADVERBS1 A.~D ADJECTI VES'l 
O.K. • YOU ~O~i·KiOWERS1 HERE'S YOUR MAD LIBt 

YES 

PICK A HUMBER BETWEEN 1 A°"D 2 
•2 
NOl.li 1 COMPUTER 
A PLACE• THE UNITED STATES 
A ~UMBER• 5432 
A LIQUID• ORAHGE JUICE 
THE TITLE IS • • • • • • A NEW LAW• 

• 

IT WILL BE lNLAWFUL TO OWN. A COMPUTER OR CARRY 
A ·CO~CEALED COMPUTER WITHOUT HAVING A 
COMPUTER LlCmSE. THE P~ALTY FOR CARRYING A 
COMPUTER WILL BE THIRTY' DAYS I~ 
THE U~ITED STATES OR A Fl~E OF 5432 DOLLARS. 
THE P&~ALTY IS DOUBLE IF THE PERSON IS ARRESTED 
WHILE UH DER THE INFLUENCE OF ORM GE JUI CE 
THAT'S ALL 

Though it sounds like just a lot of fun, the Children's Museum's involvement 
with computers is based on some really serious problems. Among them: 1] 
most people have very inaccurate conceptions of what computers are and what 
they can do; 2) many people (especially adults) feel an increasing level of 
dehumanization and fear as an outgrowth of expanded-and often insensitive 
use of computers by government, business, industry, and the educational 
system; and 3] most of these feelings and conceptions are a direct result of 
the inaccessibility of computers for "average'' people. 

To date, over two hundred and fifty thousand people have visited the Museum's 
computer place. About 60% of them are children under the age of 15; the 
remainder are adults who often seem to hitch a ride when their children visit 
the Museum and who can therefore use the Museum as a comfortable, non
threatening source of information for their own needs. 

The Children's Museum's Visitor Center is well-known in education circles for 
its development of exciting, self-directed "beginnings'' - experiences designed 
to turn people on rather than teach them in the formal sense of that word, and 
its Computer Center is designed for the same sort of activity. "We do not teach 
programming," 21 year old Bill Mayhew, who withdrew from MIT a year or so 
ago and now coordinates the development and directions of the Computer 
Center, remarks. "There are other places that can do that better than we can." 

' 

~IJS 

The people who work in the exhibit space are responsible for its day-to-day 
operation and for observing what happens in the exhibit, for generating new 
ideas of things to try, and for helping each idea become a reality. They are 
college students from schools across the country with wotk-study programs, 
usually with no background in computer technology, who come to Boston 
for three month terms at the Museum. ''Having people like that is particularly 
useful when it comes to things like making the equipment self-running and 
usable without the need for trained staff intervention and supervision, pro
viding the visitors with the opportunity to use the machinery directly, all 
by themselves," Bill claims. 

The Computer Center is open to the public during the Museum's normal hours, 
Tuesday through Friday from 2 to 5 PM, Saturday and Sunday, Boston Public 
School holidays and vacation days from 10 AM to 5 PM, and Friday nights 
for free from 6 to 9 PM. (Admission to the Museum at times other than 
Friday night is $1.50 for adults and $0.75 for children 3 th_rough 15; there 
is no additional charge for use of the computer facility.) School groups 
from throughout New England come Tuesday through Friday mornings for 
special introductory programs, and special education groups come on Mondays: 

Bill's hopes for the future of computers at the Museum hinge on obtaining . 
foundation grants and donations. Right now, the facility costs $4500 per year 
to operate and maintain, and there is no money left for trained staff support 
or new equipment. Bill is very much anxious to explore ways of diverting 
money from equipment to people ... "sort of the opposite of what most 
people seem to be doing nowadays.'' 

A long-awaited and much-haggled-over proposal to the National Science 
Foundation was recently rejected. ''That was a big blow to us, especially 
since we had been getting estimates of success ranging as high as 95% from 
people who knew NSF. We think the big reason for the rejection is the 
econopolitical situation in Washington. We hope to resubmit in June -
meanwhile, we have a proposal in to the National Institute of Education, 
and we're writing a small pilot-project one for the Sloan Foundation. As far 
as we can tell, no one in North America is doing anything quite like what 
we're trying, although Seymour Papert's wotk at the LOGO Project at MIT, 
Resource One in San Francisco, and several other places are doing pieces of 

, it." 

Bill says that the Museum is always interested in helping other people get 
started, "and in getting help for our own wotk," and suggests that interested 
people contact him at the Children's Museum. 

The Children's Museum 
the Jamaica way 
Boston 02130 

-
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REVIEWS 
LAYO . T: DORA kOMEHO 

The People's c_omput.er Co!flpant is a newspaper published · 5 times 
during_ the school year. !t fs 11a out having un with computers and 
learning how to use computers and how to buy a minicomputer for your
self or your school and books ••• and films ••• a d tools of the future." 
The first iss·i.1.e, published in Oc.f..:ober, 1972, contains book and film 
reviews, a description of programs developed 'by the Huntington Project, 
computer games, a miniprimer on strings, ways to get the entire school 
involved in your computer education program, escriptions of hardware, 
an article about what's wrong with BASIC, way to repair paper tape, 
cheap tape winders and writing music in BASIC. As you can see, it's 
well worth the subscription price of $4 (reduction on group orders) 
from People's Comp11ter Company, P. o. Box 310, Menlo Park, Calif. 94025. 

A bright orange paperback entitled M Com~uter Likes Me {when I 
speak in BASIC) differs from other manua s o i teaching devfces in ~hat 
it is about "people, computers, and a progr~ming language called BASIC. '1 

The book is penneated with an attitude about ~he relationship between 
people and machines, and it never roses sight of the humanity of the 
reader. It is full of diagrams and the print varies in size and"foi~·mat 
to hold the reader's attention. Some of the section titles are Mis
trakes, 11 "Sorcerer's Apprentice, 11 and ''The H · dy-Dandy Super-Versatile 
For-Next Loop. 1' It introduces files, subscripts, and data bases. There 
is a brief list of "Books We Like'' at the end. 

The best features of this book are its e citing, readable format, 
its suitability for many systems ·(it mentions as it goes along how your 
particular system may be different) an.d its u ging of the reader to 
discover for himself by trial-and-error and e~erimentation. It is 
altogether a refreshing experience in a world of stuffy, dull texts. 

This book may be ordered from DYYiAX, P. • Box 310, Menso Park, 
California 94025 for $1.19 a copy. 

• • • • • • • • • • • • • • • • • • • • • • ·-• • • • • • • • 8 I 

~ ............................ ·····-··-·····-·· .... ····-···~ . ' 
: AT/l November/December 1~72 : . ' • • . ' 
: Brief evaluations of DEC's POP-8 and l 
: Hewlett Packard's 2000 series for ! 
: educational systems can be found in : 
-: THE PEOPLE'S COMPUTER : 

• I 

: COMPANY. Vol 1, No. 1, pages 14-15, : 
: October 1972. : 
• I 
• I 

• • 
• I • • 
: In Whole Earth Catalog fashion, this : 
• • 
: new newspaper provides straight talk : . ' . 
: about hardware, software and the com- : 
• • 
: puter literature. Experienced bias and : 
0 I 

: imaginative graphics promise interest- : 
I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

ing reading at a bargain price: $4 for 5 : 
• 

issues each school year. From: PEO- : 
• 

PLE'S COMPUTER COMPANY, c/o : 
• 

DYMAX, P.O. Box 310, Menlo Park, : 
• 

CA 94025 : 

Advanced Technology/Libraries is published 
ten times a year by Becker and Haves, Inc., 
Suite 907, 11661 San Vicente Blvd., 
Los Angeles, Calif. 90049. 
Subscription rates: U.S. and Canada, $28/year. 

• • • • • • • • • • • • • • • • • • . .. 
• • • • • • . ' . ............................................................................................................................................................................................... . 

• • • • 
: INSTRUCTIONAL · CHNOl.OGY _February 1973 - · - - - .. · .. ~ · ~- S 

. : Girard Associates In . $40 for a 1.-year subscription ( 12 issues via First Class Mail) , : 
: 399 Howard Blvd'., • Af'lingtoo, N. J. 07856 $24 for a 6-month subscrip~ion (6 issues via First Class Mail) : 
• • • : THE ''UNDERGROUND' LOOK OF STARS, CARTOONS AND ''MOD" CALLIGRAPHY IS _THE SHOWCASE : 
• 

COMPUTER DECISIONS 
: for the computers-for-fun philosophy of the "People's Computer Company," a : 
• : tabloid-size news·paper launched last fall by Dymax as a how-to-tool _for computer : 
• published monthly by Hay

den Publishins Company, 
Inc., 50 Essex St. 

: use and minicomp~ter purchasing. Aimed primarily at teachers of eight-to-18-year- : 
: old students, PCd. is edited by Bob Alb.recht of Dymax on a five-times-yearly basis. : 
• • • • 

Rochelle Park, NJ 07662, 

• People's paper: People's Computer 
publishes this crazy newspaper for 
folks who are interested in computers 
and kids. $4 for five issues. 
People's Computer Co., Box 310, 
Menlo Park, CA 94025 

• • • ' . 
• • • • • • • • • • • • • • • • ................................................ 
• • • 

A major plank of the publication is its advocation of Basic for young programmers, 
a spin-off of the• 1965 Dymax protest against oversophisticated progranming for 
young students wtiich culminated in the firm's organization of The Society To Help 
Abolish Fortran 1eaching (Shaft). Game-type programs included in current issues 
include advice on what mini they would run on, and changes required for using a 
different machine. The publication is available for a $4 subscription from P.O • 
Box 310, Menlo Park, Calif. 94025 • 

• • • • • ' . • • • • • • • • • • • • • • •• • • • • • • • • . ' 

DYMAX PUBLISHES 
BASIC GUID·EBOOK 

• .................................... .....................•......................•....••.......•.••••..••••............................•...•••. ~ • • • • • • • • • • • • 

§aturdqyj eJJiew of Education SATURDAY REVIEW EDUCATION is pub
lishe.d monthly at $12 per year by Saturday 
Review, •nc. Senrt all correspondence 
about subscriptions and remittances to: Sub
scription Department, Saturday Review, Box 
2043, Rock Island, Illinois 61207 . 

My Computer Likes Me When I S~e~k 
in BASIC is a neat little boo pub-
1 ished by DYMAX of Menlo Park, Cal. 
Its purpose is to teach an absolute 
novice how to use a computer termin
al and program in BASIC. It does 
this in an easy~ carefree way and is 
designed for use as one sits at a 
termina 1. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

People's Comp111ter Center. "Gotcha!" 
cries a twelve-~ear-old as he "shoots 
down" an enemy spaceship blipping 
across a comput r scree11. Another com
puter flays foot}jall and is on the short 
end o a 35-0 r~ ute at the hands of a 
dignified middle··aged man. My com
puter plays "guess a number." I guess 
three-digit com inations; it signals 
"bagels" if none of the digits are cor
rect, ."pico" if a Cligit is correct but in 
the wrong place, and "fermi" if a digit 

- : is correct and in the right place. I try 
: five times, a11d it types, "You got it." 

The book would probably be -excellent E Bob Albrecht runs this workshop. 
for a person who has had no kind of : It's much like is People's Computer 
ex per i enc e wi th a tenn i na l . It WO n It : Center in Menlo Park, which, he hopes, 
t k h · f b · " 11 h • • will be a prot type for setting up 
a e 1 m too a r, Ut 1 t Wl get 1 m : "friendly neighh<>rhood computer cen-

s tarted and he wi 11 probably have fun! : ters" everywhere•. "We'd like people 
Co pi es can be obtained for $1 .19 each : to think of us as he local bowlin~ alley 
from DYMAX, PO Box 31 O, Men 1 o Park, : -a place to c me have fun, says 
Cal . 94025 . : _ Albrecht. What mhout the schools? An-

: other workshop leader says nearly a 
: n1illion students in grade school and 
: high school are r ow getting some part 
: of their educatio from computers. "A 
• : computer can :respond moment by 
: moment to the JBuctuations of a kid's 
: curiosity," he sa}'S. "Kids can learn to 
: program computers as early as fourth 
• d " : gra e. 

PUNCHI~INE 
The Newsletter of LACE 
La. Crosse Area Computers in Education 

University of Wisconsin 
La. Crosse, Wisconsin 54601 12 
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had reopened 
doors into ways 
of learning that I 
had shut or that 
had been closed 
upon me for years. 

Bead Game Music. We begin by con
structing cardboard wheels with twelve 
spokes; on each spoke is a red, blue, 
yellow, or green bead. It's a musical 
abacus: push some beads out to the 
rim and you've got a chord. "This is a 
\vay of visualizing twelve-tone music 
so you know what it's going to sound 
like as you write it," says Peter Lynn 
Sessions, Zephyros member, a con:iputer 
scientist and former rock musician. 
"With the bead game an absolute be
ginner can learn to compose twentieth-

. " century music. 

JANUARY 1973 

Sunflower Source. l\f ike Young, ' 
looks as if he weighs 180 pounds, IE 
onto a cardboard table and jumps 
and down. It holds firm. The deu: 
stration is Mike's way of adverti! 
the strength of tri-wall...;_a three-I 
ered, corrugated cardboard. Close 
a young woman is using a11 electric 1 

to cut out a table top in the shap«: 
· a dolphin. Someone else carries a' 
a new easel. Mike runs a resource c 
ter for teachers ("Sunflower Sot1rc 
that carries tri-wall, toys, and ot 
supplies for schools." Using tri-w 
Mike says, kids can make themsel 
what they use in their own classrooi 
"Teachers have got to ge_t the hell 
of the abstract and into the physical 
the kids can see." I decide to m: 
three bookcases. That'll take two shE 
of tri-wall at $2.55 a sheet. 
Graffiti scrawled 01i. the "I wish" w, 
••1 wish this was 1947 ·and Pen Sch 
was i11. Marshall, Illinois, and I t 
going to it." 

While I am still cutting up bo 
shelves, the fair comes to its close 
am reluctant to leave it, and I real 
why: I have reopened doors into w: 
of learning that I had shut or that l 
been closed upon 1ne years ago. 
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" .w·' ) V People's Computers Leaming, MARCH 1973 

,, :~ ;-'./ /: · i Though touted as superservants designed 
~ ./ i to relieve us of mental drudgery, com-
~::.::: ....... .J puters interact with most of us only as 
adamant bill collectors. Two organizations in Cali
fomia' s San Mateo c ·ounty, however, are working to 
make computers more accessible. 

The phrase "Dymax Computer Center" conjures 
up visions of crew-cut men in white lab coats, banks 
of cathode ray tubes and all the other appurtenances 
of a futuristic educational technology. In reality, 
Dymax, or the "People's Computer Center," is more 
like an "our gang'' clubhouse, circa 2001. It's a big, 
cluttered warehouse, full of posters, electronic 
circuitry, frayed program punch tapes-and kids. 

For all the informalitie&, Dymax is seriously con
cerned with the educational uses of computers. Says 
Bob Albrect, director of the center: "Dymax was 
established because too many people are teaching 
computers to control kids. We want to teach kids to 
control computers." Drill and practice in a conven
tional computer-assisted-instruction sense is 
anathema to tlie people at Dymax. Instead, they 
concentrate on developing elementary programming 
skills in kids as young as 12. The children then use 
the Dymax terminals for problem solving and for 
playing games from warfare to economics. 

Computer time at Dymax costs about two dollars 
an hour, less than a tenth of the cost of commercial 
computer outfits. 

A growing number of adults are playing computer 
games at Dymax along with the kids, renting the ter
minals in much the same manner as you rent a tennis 
court or a pool table. Albrect feels that this kind 
of recreational use of computers will become a major 
leisure activity in the next ten years. He is working 
on plans for a coin-operated computer terminal that 
may show up in the . not-too-distant future right 
alongside the village pinball machine. 

• 

., 
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1 year- $9 

LI• Circulation Department • 797 Washington Street • Newton, Mass. 02160 

PCC Uses Free-Style Tabloid Format 
To Jolt Student, Teacher DP Thinking 

By Don Leavitt 
Of the cw Staff 

MENLO PARK:. Calif. - In 
contrast to many slick-paper 
pedagogical journals, People's 
Computer Company is a free
' \Vheeliilg, tabloid-size newspaper 
that could be mistaken for junk 
mail at first glance. 

But the contrast is perhaps 
more apparent than real. 
Sprinkled liberally with stars, ar
rows, fanciful calligraphy and 
cartoon f'igures, PCC (vol. 1, no. 
2), still has a substance that be
lies its ''underground" appear-

ance. 
The paper was started last fall 

by Dymax, a teaching and soft
ware firm, to help readers learn 

Education 
how to use computers, and how 
to buy minicomputers. It also 
lists books, films and music and 
''tools of the future," all with 
some relationship to computers. 

But more than anything else, 
''editor'' Bob Albrecht ex-

THE W. E. S. BUI,J£TIN 
Published by Watman Educational Services, 

P.O. Box 457, Henniker, N. H. 03242 
.Issued - Monthly September Thru June ~ 
Individual copies . - $1.25 0 • 
Year Subscription - $5.00 EDPREee 

A Review of Products - Materials 
. 

''My Computer Understands Me'', Dymax, P .0. Box 
310, Menlo Pork, California, 94025, 60 pp., $1.19 
School-s that offer courses for students in programming 
will be interested in this highly understandable in
structional booklet. The booklet instructs students 
in the use of the programming language cal led BASIC . 
For those schools interested in relevant materials 
''My Computer Understands Me '' has the added ad· 
vantage of instructing students in BASIC through 
the medium of population problems. A good buy. 

************* 

plained, PCC is a newspaper 
about having fun with com
puters. They needn't be, and 
shouldn't be, objects of fear, es
pecially to the eight- to 18-year
old students, and their teachers, 
to whom PCC is primarily ad
dressed. 

PCC and Dymax generally ad
vocate the use of Basic for the 
youngsters and several game
type programs are in the current 
issue. The authors indicate what 
mini the programs run on and, in 
some cases, what changes would 
be required to put it on a dif
ferent machine . 

As long ago as 1965, Dy max 
organized a group to protest 
oversophisticated programming 
for schoolagers, and the Society 
to Help Abolish Fortran Teach
ing (Shaft) is still active. A major 
portion of the current issue is, 
however, devoted to a serious if 
somewhat rambling "polemic'' 
explaining what author Marc 
LeBrun sees as flaws in Basic, 
both as an educational tool per 
se and as an example of "com
puter science.'' 

Detailed Pricing 

Continuing a presentation 
started in the first issue, on the 
Huntington Project funded by 
the National Science Foundation 
and conducted at State Uni
versity of New York at Stony 
Brook, PCC provides a detailed 
price list of the simulation pro
grams and related manuals, now 
being distributed by DEC. 

• • • 
• • ......................................................................................................................................................... The editors also provide a page 

of terminal terminology, dis
tinguishing between hardwired, 
single-user ''dial-up," and 
multiple-user ''multiplexed" ter
minals. B'ut they also illustrate a 
storage cabinet from Sears which 
they use for paper-tape storage, 
and they describe (tongue-in
cheek) how a movie projector 
reel can be used as a paper tape 
winder. 

FOR THE PEOPLE 
A People's Computer Center, offering time for $2 an hour, opens 
this month in t•!er!lO Park, Calif. Open to the public 1 it's 
dedicated solely to the recrea·tional and educational use of 
computers, and wi.11 have an SK DEC EduS~1stem 20 with t\.;o terminals. 
There'll also be a Tektronix prograrn.~able calculator, several 
four-function calculators, and various gear on tenporar~· loan 
from time to tL~e. Plans are to rent calculators. The 
neighborhood, near Stanford Univ., is loaded with coin-operated 
Space War ga~es in bars, stores and at the San Jose airport. 
But the PCC, slanted initially to youngsters, will have ga~es 
teach math and are fun. There' 11 also be a 6-\~eek course for 

that 
kids 

on Games Computers Play. It's all being run by Dymax Inc., 
educational co~sulting outfit that soon begins publishing its own 
newspaper for teachers. 

DATAMATION 

' 
DATAMATION Is circulated without charge by 
name and title to certain qualified individuals 
who are employed by companies involved with 
automatic information handling equipment. Avail
able to others by subscription at the rate of $18 
annually in the U.S. and Canada. Reduced rate for 
qualified students. Foreign subscriptions are 
avanable for £12.50 or for the equiv~ent of $30 
U.S. In most West European_ currencies. Sole 
agent for all subscriptions outside the U.S.A. and 
Canada is J. B. Trau,art, Ltd. 154 A Greenford 
Road, Harrow, Middlesex HA13QT, England. 

Mixed in with such patent non
sense, PCC notes that in the next 
few issues space will be given to 
discussions of how to write bid 
specifications for minicomputer 
systems for classroom use. The 
editors intend to describe some 
of their own experiences in this 
area, but they are seeking con-

'•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• tributions frotll others . 
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. PEOPLE'S ·COMPUTER 
COMPANY 

: They are Interested in both 
: COMPUTER ACCESS hardware and software specifica-
: tions, and expect to identify 
: The Computer Freaks Are Coming.... MEDIA MIX equipment or programs by name 
: There have always been high school and 145 BRENTWOOD DR. if that is deemed appropriate. 
: college students with an all absorbing PALATINE, IL 60067 Dymax will publish PCC five . ' 
: interest in cars or electronics or model times a year, and it is available 

A new concept of computing is spreading, namely.: planes and rockets. Now a new breed of on a $4 subscription, from P.O . 
bringing real, live, interactive computing to the masses.: teenager is making a hesitant entrance Box 31 o, 94025 . 
Helping this revolutionary idea to spread, i.e., using: on the stage - - the computer freak. Play- Oymax, mentioned in the RS article, 
computers for people and not against them, are Bob: ing around with computers is almost a ca.tis itself a "People's Computer 
Albrecht and Leroy Finkel of the People's Computer: cult in certain university engineering Center" and includes among its services , 

C • schools and in some computer equipped a newsletter ''about having fun with 
ompany. • professions . 

Media Mix is published 
monthly, October-Mav 
One-year subscription 
is $5, two years $9 . 

: computers, learning how to use com-
PCC, an open computer workshop in Menlo Park.: With schools using computers more puters, how to buy a minicomputer for 
California, has kids (and adults). in it nearly 24 ~ours: and even teaching basic computer yourself or your sehool, and books and 
a day, 7 days a week "playing" games with a DIGITAL: courses the computer freaks are bound films and tools of the future." They also 
EduSystem 20. Number games, guessing games, simu-: to emerge. An article in the December 7 have an informal workbook, My Com-
lations, moon landings, king of Sumeria, and all kinds: 1972.issu~ of Rolling ~to~e gives some puter Likes Me~ that teaches BASIC.. · 
of mind-expanding games are on tap at PCC. Or, best: pr~tical tips on pluggn:tg into the edu- an easy-to-learn, general purpose, eouca-

f II . h k"d d "d t "t th . : cat1onal computer scene. tion-oriented comouter language 
o a 1s w en 1 s ec1 e o wr1 e e1r own games-c-••••••••••••••••••••······--········••••••••••••••••••••••••••••••··············~······································· 
the enthusiasm has to be seen to be believed!! . : MICRGGRAPHICS News & Views is published twenty-two times each year by Becker and Hayes, 
PCC also puts out a contemporary newsletter called.: November 15, 1972 Inc. , editorial and subscription inquiries should be sent to M.ICROGRAPHICS News & Views, 
appropriately enough, "People's Computer Company.": 11661 San Vicente Blvd., Suite 907, L.A., Calif., 90049. Telephone 12131 820-2683 . 

• 
Subscriptions are $4 (check or money order} for s: 

• issues to: : 
• People's Computer 

Bob Albrecht : 
• 

DYMAX : 
• P. 0. Box 310 : 

Menlo Park, California 94025 : 

Be sure to mention EDU! 

~nmoomo 
edu 

• • • • • • • • • • • • • • 

Center opens 

Digital Equipment Corp . 
146 Main Street 
Ma·ynard, Mass. 01754 

: Microfilm equipment 
• • for loan • • • • -

Subscriptions: U.S. and Canada - General. Subscriber ($75/year) . . Government or Educational 
Institution Subscriber ( $60/yearl. Foreign Subscriber - add $15 to foregoing rates for airmail 
A People's Computer Center, offering computer time to the public for 52 per hour, is 
opening this month in Menlo Park, California. The system is dedicated solely to the 
instructional and recreational use of computers and will include: an BK DEC EduSystem 

• 
20 computer with two terminals; a Tektronix programmable calculator, several four-

function calculators; and other equipment. The Center: will initially be slanted towards 
youngsters and will feature games that "teach math and are fun." [)ymax, Inc., an educa
tiona1 consulting firm, will run the Center . 

A similar 
Evergreen 

project for community involvement with new technologies is underway at 
State College in Olympia, Washington. Evergreen allows patrons to borrow 

videotapes, portapak video cameras, microfilm, microfilm readers, audio cassettes, movie 
films and projectors. And, next year they plan to circulate computer terminals. 13 
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In this issue, the last for this school year, we will ''review'' some music 
programs from other sources. There are two main themes to this article. 
First, to suggest the variety of approaches to ''music'' programming 
which are possible in BASIC. Second, to demonstrate a few ways to 
use TABLES of numbers to help solve music programming problems. 

Here are the three program we'll be talking about in this issue. All come 
from different sources, and are ''about'' different aspects of music, and 
all use tables in some way. 

SOURCE PROGRAM NAME 

KEY SIG 
MUSIC 

Aardvark & Co., Lakelvood, Colorado 
Kemeny & Kurtz, 211d Editio11 

ANLSYS Linda J. Barry, TIES, St. Pait!. Mi1111. 

KEYSIG is a program from Aardvark & Co., a writing team of high 
school students and other contributors dedicated to ''programs to take 
up an absolute minimum of computer space and perform a maximum 
purpose.'' Among the many good programs contributed to HP's Public 
Library, the Aardvark team has produced several music programs. KEY SIG 
is representative of these products. For details on the rest, you should 
consult the HP BASIC Program Library Handbooks, or write directly 
to Aardvark: 

Aardvark & Co. 
2130 Bell Cottrt 
Lake1vood, Colorado, 80215 

Here's a RUN of KEYSIG -

RUN 
' KEYS IG ' 

?CNFNGN 

t I I 

-----------------1-----------------1-1-------------0-1-----------------
I 8 I 8 I 

-----------------1--------------0--1-------------0---1-----------------
I I fJ I 

---------------0-1-6----------0----1-----------e---~-1-----------------

0 I 0 I " I 

-------~------0-~-1----------0------1---------e-------1----------------• 

I 0 I I 

-----------0-----1-----------------1-----------------1-----------------

" I I I 

-0-
• 

CN GN 

How does it work? The ''brains'' of the program is a table or array A. 
During the program RUN, this table is filled with numbers representing 
clzaracters to be printed as the last step. The numbers refer to positions 
in a string, labeled CS. 

CS= ''CNGNDNANENBNFSCSFNBFEFAFDFGFCF - 0#6!!'' 

• 

The first part of the string (characters 1 - 30) is used to identify the 
input key. 

CD EFG AB = the seven letters of the traditional music ''alphabet.'' 

14 ' 

N = ''natural'', F = ''flat'', S = ''sharp'' 

The last part is used for printing the resulting scale on the staff, along 
with the appropriate key signature. 

Blank, -, and ! for the format of the musical staff. 

rJ for the notes of the scale as they appear on the staff 

#(sharp) and 6 (flat) for the key signature. 

The table A is used to control which of these characters in C$ is to be 
printed. The details of how this is accomplished would take up the 
rest of this article. Here's the main idea. 

The variable A is assigned a value based upon the value of a ''cell'' in 
table A. Then the instruction 

. PRINT C$(A,A) 

does the rest. Naturally, this qperation is done many times to produce 
the entire printout. 

A complete listing of KEYSIG is published as HP Library Program 
Al04-36258A (February, 1973). 

MUSIC, by Kemeny & Kurtz, the designers of BASIC, is published in 
full with complete details in their book 

BASIC PROGRAMMING 
John Wiley & Sons, Inc. 
First Edition, 196 7 

There is apparently no change in this program between the first and 
second editions of this book. 

This program supplies a harmony in the key of C major for a melody 
which is given to the program as DATA. 

The harmony consists of a chord progression which is then ''arranged'' 
. by MUSIC according to the traditional rules of ''voice leading.'' Kemeny 
and Kurtz list Piston's Harmony as the reference for the rules they used; 
the treatment of the harmonization is thus familiar in style. The pro
gram does quite well on ''Swanee River," the example they present. It . 
could be expected to perform less well on melodies whose implied 
harmony is more complicated. Here's the RUN: 

RUN 
MUS IKJ< 

t:JTE NUMBER CHORD s A T B 

26 1 0 -3 -s -7 
27 5 1 -1 -3 -10 
26 2 1 -2 -4 -6 
26 5 1 -1 -3 -10 
25 6 " -2 -s -9 
24 1 2 -3 -7 -14 
23 5 4 -1 -6 -10 
2~ 6 'i 2 -2 -9 
21 6 5 2 " -9 
2G 1 7 2 -3 -14 
19 4 " -2 -4 -11 
18 2 1 -2 -4 -13 
17 6 2 -2 -7 -9 
16 1 '1l -3 -s -7 . 
15 5 1 -1 -3 -10 
14 1 2 " -3 -14 
13 5 1 -1 -3 -10 
12 . 6 " -2 -s -9 
11 l 2 -3 -7 -14 
10 5 4 -1 -6 -10 
9 6 7 2 -2 -9 
8 6 5 2 0 -9 
7 l 7 2 -3 -14 
6 4 '1l -2 -4 ~11 

s 2 1 -2 -LI -13 
4 6 2 -2 -1 -9 
3 l 0 -3 -s -1 
2 5 I -1 -3 -10 
1 1 2 " -3 -14 

. 

These are the notes. Only natural notes are used - so 0, 1, 2, 3, 4, 5, 
and 6 stand for the notes C, D, E, F, G, A, and B . 

• 

0 =middle C 
1 = D above middle C 

-1 = B below middle C 

' 



MUSIC uses two tables, one to contro.l the chord progression and one 
to ensure that voice leading is ''correct'' according to the rules. 

First, the chord table, P. Here's how it looks after it has been filled 
from DATA lines. 

chord 

1 t 
2 

3 

4 

5 

6 

1 

s 
6 

6 

1 

2 

1 

. 

2 

4 

4 

4 

5 

6 

s 

3 4 
• 

1 6 

2 

3 

4 

s 
3 

1 

1 

6 

4 

6 

How the table works: 

s 
2 

s 
2 

3 

1 

2 

6 

3 

3 

5 

2 

3 

4 

order of preference 

The program performs the harmonization by working from the last note 
backwards to the first note. It uses the P-table to ga.vern its choice of 
the next chord to precede the current chord. Six different chords are 
used -

1 =Cma 2=Dmi 3=Emi 4=Fma 5=Gma 6 =Ami 

The rows of the table above are labeled with the number of each chord. 
The program uses the row representing the current chord to ''look up'' 
the preferences for the next. The columns of the P-table represent the 
order of preference (from traditional theory) for the chord to precede 
the given chord. For example, look at row 2 of the table -

2 6 4 2 1 s 3 

This means that chord number 6 (Ami) is the first choice to precede 
a 2-chord (Dmi); the second choice is a 4-chord (Fma), the third is 
another _2-chotd, etc. 

The result is that this table has stored a theory of chord progressions. 
According to this theory, some chords are better than others at certain 
points in a progression. Note that the theory does not exclude any chord 
progression completely (within the six chords used), so that any progres
sion is possible. The higher-numbered preferences are merely unlikely 
to occur. 

The program examines each prospective chord in order of preference 
in the table, and selects the chord with the highest preference ( 1 is first 
preference) that also contains the melody note at that point. The 
melody note is assigned to the soprano (highest) voice, and the root 
of the chord to the bass (lowest). Then, various possibilities for assigning 
notes of the chord to the alto and .tenor voices are considered, and 
stored in another table, W. At this point, such considerations as ''parallel 
fifths'' are used to decide whether or not a given assignment is ''correct'' 
according to the rules of traditional arrangement. If no ''good'' tran
sitions can be found, the program ''backs up'' and selects another chord 
further along the same row of the P-table used to select the rejected 
chord. If this fails, the program backs up another chord and tries again. 
In the RUN preceding, there was one case of backing up, at note 26 
of the melody. 

This program is a good example of how to translate a theory into a 
BASIC program. If you want the details, it's all in the book. 

' 

Next, a table program which can be used to analyze and (potentially) 
· control melodic progressions, or movements from tone to tone of a 

single line of tones. This program is called ANLSYS, and was written 
by Linda J. Borry at TIES. For further information on this and other 
good music programs, contact PCC (that's us) or write -

Linda J. Barry 
TIES - Minnesota School Board 
1925 W. County Road, B2 
St. Paul, Minnesota 55113 

(Try to be sensible about requests. We're all busy, Linda more than 
most, we suspect.) 

ANLSYS is a ''simple'' program, but extremely useful to music pro
grammers. You input the notes of a melody (any sequence of tones), 
and the program computes the percent of times each note was followed 
by each other note. The result is stored in a 12 x .12 table, and the 
table is printed. Here's a sample RUN -

, 

OPEN-ANMAT12 
RUN ...... RUN 
ANLSYS 

?C 
?D 
?C 
?C 
?D 
?E 
?B 
?C 
'?C 
'?E 
?G 
?D 
?F 
?C 
?A 
?B 
?D 
?G 
?D 
?G 
?END 

' 
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D e.0 e.0 l6o7 l6o7 0.0 33.3 e.0 0.0 0.0 0.0 33.3 0·0 6 

B se.e e.0 0.0 0.0 0.0 0.e 0.0 0.0 0.0 0.0 s0.0 0.0 2 

The rows and columns of the table are the twelve tones of the chromatic 
scale. This· program is thus useful for many styles of music, tonal and 
atonal. ...I 

In our example, a random melody in the key of C major, tone D (first 
row of the table) was followed by tone E 16. 7% of the time. To11e F 
(fourth row of the table) was followed by G 100% of the time. See how 
that works? The rightmost column of the table gives the total number 

' 
of times the row note appeared in tl1e melody. 

That ain't all! The program stores its cumulative results in a file (named 
ANMAT, 2 records). You can thus use the program at several sitti11gs 
to build a large volume of data about a particular melodic style. Linda 
has used this program to analyze the melodic progressions in Bach 
chorales, reading in· the melodic progressions from ''about 30 chorales.'' 
Another of her programs, BACH, uses the cumulative table to write 

' 
fair examples of ''new'' Bach chorales in four voices. 

This approach lets you generate a theory of melodic progression 
''empirically," without prior rules. It could (we think) be used to 
analyze the melodic style .of any composer who used the 12-tone system 
as the basis for composing (this includes most traditional and many 
modern composers). BARTOK, anyone? 

Naturally, tone-to-tone movement is only one aspect of ''melodic style," 
but it's a good start. Could such a table be constructed to analyze chord 
progressions? How about rhythmic patterns? 

We hope you have enjoyed our BASIC MUSIC articles this year. Next 
year, more 12-tone theory and, hopefully, bigger and better composing 
programs in BASIC. So long for now. 

' 
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BUILDING A PUBLIC LIBRARY 

• 

If you've been following our past ramblings you have seen us repeatedly 
say that computers should be for all the people in your community 
(school), not just a select few. In most school situations we have wit
nessed what I consider to be a mattLratio11 period in computer usage: 

• 

Infancy The computer is hoarded by computer-types exclusivley either 
hiding in the math department or some data processing corner. 

Early Childhood One department (usually math) requires all students to learn 
"some" programming. 

Puberty 

Adolescence 

Maturity 

Early childhood is reappraised and another department starts 
teaching programming and lets students solve homework pro
blems on the computer (usually science). 

Science and math departments let students use the computer 
for something other than programming, such as simulation 
activities, or using "canned" programs written by others. These 
new users do not necessarily know how to program. 

Social studies and business education departments and the 
rest of the school now use the computer as a utility ... to 
solve problems where appropriate; to teach programming 
where important; classroom simulations; statistical analysis; 
using public library programs of all varieties including games. 

The time line for these five stages may be anywhere from one to five 
years (or never). It largely depends on how quickly YOU want maturity 
to occur ... if you do at all. 

I 
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It is my opinion that the best way to hasten maturity is to make it easy 
for people to get to your system and have plenty of programs that are 
easy for novices to use. The first step is simple ... get your computer 
or terminal out of the classroom into a lab, resource center, library, or 
wherever it will be readily available all day long. If you place it in a 
math classroom, business teachers will be reluctant to cross the thres
hold of that room (and vice-versa). Can you imagine a social studies 
teacher in your physics lab? Don't force people to cross these ''invisible'' 
barriers. Make the computer available. 

Step 2 . .. plenty of programs is the subject of this article. Today, there 
is a massive q.uantity of programs available in BASIC geared to educa
tional use. You need them on your disk or available on paper tape for 
your teachers and students to use. We'll call these programs your 
PUBLIC LIBRARY. 

• 

• 

• 

• 
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Finding these programs is just one of the problems. Evaluating their 
applicability, modifying them to fit on your system, loading them in 
(make a spare tape) and preparing documentation so others can use the 
program is a real time consuming operation (it is a rare day when I can 
find a program that will go directly into our system without some help). 
A school district could assign someone full time to this task and the job 
still wouldn't get done. As it is, the job isn't assigned to anyone full 
time and it is left to chance (the vendor) or the deliriums of the com
puter teachers to build the library on their own time. Well gang, here's 
my contribution to make your job easier, I hope others of you will 
contribute ideas to make mine easier as well. C, '> 
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Here is where to find programs. 

HEWLETT-PACKARD 
11000 Wolfe Road 
Cupertino, CA. 95014 

HP provides a library of 200 programs or so with each 
educational installation. These include the original 
Huntington Project programs plus an assortment of 
"contributed" programs. (Quite frankly, I scrapped 
about half of this assortment as not applicable for 

secondary schools or too complicated to use by novices.) Customers also get a 
listing of the "regular" HP BASIC library plus a new set of programs from Stanford 

• 

Business School. Many of these programs will be usable in your school. Many more 
will not (the Stanford programs are good but useless for secondary school). Notice 
you get listings. Paper tapes will run you $10 each. Periodically you will get updates 
and additions to the library from HP. How do you get these programs? Join the HP 
Educational Users Group as a full member ($15/year), and you will receive all their 
library listings and updates free ... as part of your membership. 

DEC 
146 Main Street 
Maynard, Mass. 01754 

DEC's assortment of materials changes so often we're 
reluctant to I ist them here. There is a book let entitled 
Educational Program Index which describes some 40 
programs in FOCAL and FORTRAN and over 100 
programs in BASIC. These include the original 

Huntington programs plus a variety of other small programs contributed by their 
educational users. Listings of all of these programs are available to DEC US members 
(DEC's users group) for free ($1 per paper tape). You can get listings of the programs 
by buying DEC's BASIC Application Program booklets that are available at very 
reasonable prices. The best way to keep current on DEC's materials is to subscribe 
to EDU (free), their periodic magazine. DEC plugs all its' new materials into EDU. 

REMEMBER - DEC is the exclusive source for Huntington Two program tapes 
and materials. 

As far as I can tell, DEC does not offer the grand variety of general purpose BASIC 
programs that HP has but they do have a good assortment of educational programs. 
(DECUS has a variety of programs available but they are mostly not in BASIC.) 

TECNICA 
3301 Vincent Dr. 
Pleasant Hill, CA 94523 

Yes, they're back ... as a mail order instructional 
materials source! Tecnica made a deal with Northwest 
Regional Education Labs in Portland, Oregon to re
produce their REACT computer materials. While we 
really don't like much of the REACT materials, there 

is a book chock full of programs for your library. It's Course 2, Book 6, "REACT 
Computer Program Listings'' for $2.95. It's a book of listings only - documen
tation comes in six books called "Application Units" which run $1.95 each ($2.95 
for English). I wouldn't bother with the English book - it describes one huge 
poetry writing program which really turned me off , 

CONTROL DAT A 
C/o Ms. Leah Krug 
Rm. 2005 HQRC2E 
P.O.BoxO 
Minneapolis, MN. 55435 

Who? Control Data! What do they know about 
educational computers? Not much, we suspect, but 
back in the archives of CDC is a man by the name of 
Dr. R.E. Smith {Doc Smith) who has a most phenom
ena I imagination and a prolific pen. As a result, CDC sells 
a neat series of booklets, The Computer Explorer 
Series, that serve many purposes. They contain 

listings of a variety of interesting and unusual computer programs (that's why we 
mention them here!). The same booklets teach advanced programming techniques 
using very original ideas. It takes a pretty sharp student to keep up with Doc 
Smith's explanations but the booklets are worth your reading as they may give you 
some ideas. Look at these titles: 

-
Biorhythm Theory 
Interest in Money . 
Primes and Factors 
Factorials 
Random Numbers 
Population Holocaust 
Excursion in Astrology 
A Look at Numerology 
Linear Programming 

Distances - Here to There 
Game Theory 
Statistical Procedures 
Your Handwriting 
Big Arithmetic 
Sortiny Data 
Metro logy 
Visual Elements 
Simulated Gaming 

• 

They are $3 each with discounts offered if you buy the whole set. Doc Smith's 
prolific hand has written many other things including some beginners BASIC 
books. The latest, A Visual Approach to BASIC, is one worth avoiding. The 
ideas are "cute" (many borrowed from the Explorer Series ... or vice versa) 
but poorly put together - I have grave doubts that any beginner is going to 
learn BASIC from it. Save the $5 for that book and spend it on future Explorer 
Series books that are sure to appear. 

PEOPLE'S COMPUTER 
COMPANY 
P.O. Box 310 
Menlo Park, CA. 94025 
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Subscribing to PCC will provide you with a 
listing of our game programs, some from 
Lawrence Hall of Science and other games 
contributed by our readers. And we'll try 
to keep you abreast of what's new in pro
grams and where you can find them. 

• 

Where else can you get programs? We've started a mutual program 
rip-off (exchange) with ·two neighboring districts. Palo Alto and 
San Mateo High School Districts,, You should do the same with your 
neighbors! Once we put our programs on the system, we prepared 
an INDEX program so that all users would know what's available. 
The list below is our GAMES section. 

Are there more sources of program? Write us and let us know if you 
know of any. 

GET-$INDE:X 
R1JN 
INDEX 

, 

INDICATE THE NUMBER OF THE PROGRAM LIS1' YOLl WANT 
l• BUSINESS ED 
2. GAMES 
3. MATHEMATICS 
4. SCIENCE 
5. SOCIAL SCIENCE 
6. STATISTICS 
7. UNCLASSIFIED 
8. ALL OF THEM 

CrlO ICE?2 

APK 1 8 1 973 

GAMES 
w~ t.c..,. ""' 

&'G"' O'\ 

ABAGEL-L£TTE~ GUESSING GAME 
AMAZl •\J-PKIN'fS A MAZE FO~ Yt")LJ ·ro 5 ,JLVE 
BAGELS-NIJMBErt GlJESSING GAME 
BATNUM-BATTLE OF THE NUMB~~S GAME 
BIOSI~-CHA~TS YOLJR LJFE CYCLE 
810Sl ,IM-8IOSii\I F()K ·rw0 PEOPLE'S C01VlPATI8lLil'Y 

-
BLJAC~- MtJLTI PLAYE~ GAME OF BLACKJACK 
CAL- MA~ES A 12 MONTH CALENDE~ FJR ANY YEA~ 
C I V I L - F I G H 1· 1 4 KE CREA TE i) C I V I L t•J AR 8 ~ T 'l LES 
G'JLF- S IM~.JLAl'EO 18 H:lLES !)F' G()LF 

• 

HAMlJR-ft:CQN1JMIC SIMULATIO'\! !)!'' A Sli-.,,PLr: :·.:; ,:.iClETY 
HANG-THE GAME OF HANGMAN 

\ 

HiJl'<KLE-FI ;\JO AN ·JBJECl. l f\I A Sl1!JA~E GRID 
KING-SIMULATIQN OF BASIC ECJNOMIC SOCIETY 
KNIGHT-MOVE A CHESS ~NIGHT AROUNO A CHE55 BOA~O 
LETTER-PRINTS LARGE LETT~~ MESSAGES 
LIFE:-COl\JtoJAY'S GAME :JF C~:LLlJLAR GEt\IEr<ATION G~Q;,,rJ'H 

LilNAR-'fRY TO StJFT LA1\Ji) A SPACE SH IP Or\J 1"HE tVJrJJ.\J 
MA~KET-SlMtJLAl.ES T~E OPE~Af ION OF A COMPA 1\JY 
MATCHS-GAME OP 23 MATCHES 
MUGCIR-FIND AN OBJECT IN A Cl~CLE GXIO 
MIJG~·jMP-rlND MUL1'IPLE OBJECTS IN SQUAs~E Gr<ru 
i~ lJL-NIJMBER 1\JEUT 1~AL I ZING GAME 
N UMt3ER-NIJM8EK GI If!: 5S ING GAME 
ONEMiJG-F INIJ At\J OBJECT IN A SQlJARE G~ ID 
QIJBIC- TH~EE DIMENSIONAL 1·1c-TAC-T0~ 

' Q\JBIC5-5 LF:\IFL OIFFICtJLl'Y f.)!J8IC 
SIMNIM-SIMPLE GAME OF NIM 
SL·J'f-SLO'f MACHINE SI1'1lJLATI0 1\J 
.STA~S- NlJ:"!B£K GtJESSli\JG GAME 
ST~EK-THE ~ANTASTIC GAME OF STA~TRE~ 

5TOCK-STOCK MARKET SlMlJLATOR 
ST•JCKS-S 'fOCi< MARKE ·r SIMIJLA "fOt-< (~jlTrl f'A 'fT£ r~ i\i) 

SUNSGN-PA'fl .EHNS YOU~ ~E~SONALITY 

·r~AP-NUMBE~ T~APPING GAME 
ZE~OES-LOGIC GAME 

BUl~G 

~~ 
.Al TERN~IVES, 
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In case you missed the last two issues ... EduSystem? An EduSystem is an educational computer system made and sold by DEC, Digital Equipment Corp., 
the largest mini computer manufacturer. t:duSystems are built around the PDP 8 and PDP 11 mini computers. In looking over DECs catalog, I see lots of 
EduSystems - like Edu 5 and Edu 10 and Edu 20 and so on. Some use the PDP 8 computer and some use the PDP 11. This time I 'II talk about some, but 
not all, of the PDP 8 EduSystems. They Jet you start small and then grow bit by bit as your needs grow. Like this~ 

In the last two issues, I talked about Edu 10 and Edu 20. Now I'll 
say a few things about Edu 25. 

Edu 25 is a self-contained time sharing system for up to 8 users {using 
BASIC). 

* Edu 25 BASIC has string variables and functions. 

* Edu 25 lets you store programs on-line. When you want a program 
stored on-line, you simply ask for it by name and !ZAP! it is loaded 
into memory ready to use. 

* Edu 25 lets you create and use data files. Data files may be used by 
more than one program. 

Edu 25 consists of Edu 20 with 16K* words of memory plus two 
DECtapes. 

~ DECtapes are magnetic tapes on 5" 
reels. Each DECtape can store up to 
188,672 words. 

~This is a dual drive DECtape unit. 
Two DECtapes can be mounted at 
one time. In this picture, you see 
four reels because for each DECtape 
feed reel there is also a take-up reel. 

*Well - there is also a smaller Edu 25 that permits up to four users. 
It consists of Edu 20 with 12K + DECtapes. 

• 

When you buy an Edu 25 you get all these pieces! 

DEC MYSTERY NUMBER 

PDP-8E-AE 
MM8-EJ 
KP8-E 
MI8-EF 
H960-BC 
KA8-E 
KD8-E 
BE8-A 
TC08-HA 
TU56 
LT33-0C 

QRE25--SC 
QRELP-01 

NAME OF PIECE 

COMPUTER WITH 8K MEMORY 
ADDITIONAL 8K MEMORY 
POWER FAIL DETECT & RESTART 
HARDWARE BOOTSTRAP 
CABINET 
EXTERNAL BUS 
DATABREAK 
OMNIBUS EXPANDER 
DECTAPE CONTROLLER 
DECTAPE DUAL DRIVE 
TELETYPE 

EDU25 + OS/8 SOFTWARE 
TEXTBOOK KIT 

TOTAL 

• 

PRICE 

$5650 
3900 

250 
500 
650 
250 
500 
500 

4500 
4700 
1620 

550 
100 

$23670 

20 and 21 

50 and 55 

40 and 45 

PDP-8 
BASED 
EDU
SYSTEMS 

5 and 10 

INSTALL CHARGE* 

$175 
60 
60 

60 
60 
60 

240 
60 

120 

15/B & 30 

15 & 30/I 

MONTHLY MAINTENANCE 

$80 
40 

2 
5 

3 
3 

20 
30 
30 

$213 

*The INSTALL CHARGE applies only if you add equipment to an already existing system. So, if you are expanding from Edu 20 
to Edu 25, don't forget to add the INSTALL CHARGE. 

I 
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• 

But DEC quotes a ***SPECIAL PACKAGE PRICE*** and also a 
monthly lease price -

Price · 
Monthly lease 
Monthly maintenance 

$23190 
512 
213 



• 

Remember - prices so far include only one TTY. You can add TTYs or other terminals up to a total of eight. Here are DEC's prices ~ 

DEC MYSTERY NUMBER TERMINALS & INTERFACES PURCHASE PRICE MONTHLY LEASE INSTALL CHG MAINTENANCE 

LT33-DC TELETYPE 
KL8-E TELETYPE INTERFACE 

LA30-PA DECWRITER 30 CPS TERMINAL 
LC8-E DECWRITER INTERFACE 

VTOS-B DECTERMINAL DISPLAY 
H308 NULL MODEM ADAPTER (REQ.) 
KL8-EC DECTERMINALINTERFACE 

KL8-EA REMOTEMODEMINTERFACE 
DFOl-A ACOUSTIC COUPLER (for use 

with LT33 or VTOS) 

The REMOTE MODEM INTERFACE lets you attach a BELL 103A 
Modem from Bell Telephone Company (or the equivalent) so that 
you can use the system remotely via telephone lines. (You also 
need a terminal at your end of the phone line, of course!) 

• 

OK - let's see how much for a system with 8 TTYs, all local {hardwired). 

Edu 25 with one 'I"l'Y 
plus seven TTY s 
plus seven interfaces 

7 x 1620 
7 x 300 

Three things for you to do -

$23190 
11340 

2100 

$36630 

(1) Compute lease.prices (per month) for the 8 .JTY system. 
(2) Compute maintenance price (per month) for 8 TTY system. 
(3) Consult earlier issues of PCC to find out how to save money if 

buying Teletypes. 

$1620 $36 $120 $30 
300 7 65 5 

2795 62 120 30 
300 7 60 6 

2795 62 80 30 
60 2 10 

350 8 60 5 

350 8 60 5 
425 . 10 8 

Crunched BASIC for EduSystems 

If you have an EduSystem, you can write your programs in good old 
standard BASIC or you can use what we call ''crunched'' BASIC. 
Crunched BASIC programs use up less memory space in the computer 
and can be read in via TTY p·aper tape reader in less time. Here are 
some features of crunched BASIC. 

* More than one statement per line. Statements are separated by the , 

reverse slash. For example, here is a complete FOR-NEXT loop on 
one line. 

* Strings in l·NPUT statements. 

1~8 INPUT "WART THE RULES <l•YES l•NO>"JZ 

* Statement following ''THEN" in an IF-THEN statement. 

298 IF G<X .THEN PRINT "YOUR GUESS IS TOO SMALL" 
. . 

Now w.e will do one more - an Edu 25 with 1 TTY, 1 DECwriter 
and 1 DEC terminal on-site (local, hardwired) plus 5 remote TTYs -
all obtained from DEC. 

Edu 25 with one (local) TTY 
DECwriter & interface 
DEC terminal & null modem & interface 
Five remote modem interfaces 
Five LT33-DC Teletypes 
Five DFOl-A acoustic couplers 

$23190 
3095 
3205 
1750 
8100 
2125 

$41465 

And - you also need 5 Bell 103A modems (or equivalent). Contact 
your local Ma Bell Data Communications salesman to find out how 
much these will cost you. 

Again, consult earlier issues of PCC to find out how to save money on 
TTYs and acoustic couplers. 

Well, that's as far as I am going with EduSystems. You can carry on -
get the following book from DEC. -
Edu System Handbook ($5.00) 

from: Digital Equipment Corporation 
Communications Services, Parker Street 
Maynard, MA 01754 

And, if you can, get the following price lists from your friendly local 
DEC salesman. 

* PDP8E, PDP8F, PDP8M END USER PRICE LIST Gan, 1973) 

* EDUCATION PRICE LIST (.Jan, 1973) 

I 

Well, here is a complete program using some of the features mentioned 
above along with a couple of programming tricks to produce a very 
compact version of STARS (see PCC, Dec., 1972, page 3 ). 

100 HEM *** STARS - PEOPLE'S COMPUTEH COMPA~Y 
110 RA'J 001'1 
120 HEM *** M IS NUMBER OF GUESSES ALLOWED 
130 M=8 
140 INPUT "WA.'-'T THE RULES Cl•YES 0=·:-JO>'';Z\IF Z=0 THEN 310 

200 REM *** HEHE ARE THE HULES 
210 PRI.'JT "I AM THl c~Kl~G OF A NUt1BER FROM 1 TO 100• TRY TO GUESS" 
220 PRINT "MY ,'JUMBER. AFTER YOLI GUESS, I WI LL TYPE O.'JE OR MOrtE'' 
230 PRl.\JT "STA."iS C * > • THE MORE STARS I TYPE, 1'.!-iE CLOSER YOU ARE'' 
240 PRl•'JT "TO MY NUMBER. O.'lE STAR C •> MEA\JS FAR AWAY· SEVE.'J STARS" 
250 PRINT "C *******> MEA.\J S REALLY CLO.SE! YOU GET" ;M; ''GUESSES." 

300 REM *** COMPU1'ER ' 'fHINKS' OF A i~UMBER 
310 PR1NT'UC=l~T<1~0*R~DC0>>+1 
320 Pttl1'Jl' ''OK, I AM l'HINKI·'IG OF A NUMBER· STJ'.l.HT GUESSING· II 

400 REM *** GUESSI\'JG BEGIL'l s. PLAYER GETS'' iMi "GUESSES 
410 FOB. K=l TO M-
420 PRINT\INPUT ''YOUR GUESS''iG\IF G=X THE.'1 610\D=ABSCX-G> 
430 FOR J=6 TO 0 STEP -1\IF' D>=2tJ THE.~ 440\.'JEX'f J 
440 FOli S=l TO 7-J\P.tiil\JT ''* ''i\.'JEXT S 
450 PHINT\;.\JEXT K 

500 REM *** DID NOT GUESS NUMBER IN M GUESSES 
510 PnlNT\PHI.\JT "SOR.RY, THAT'S"iMi"GUESSES. NUMBER WAS"JX 
520 PRINT "LET'S PLAY AGAIN."\GO TO 310 

600 HEM *** WE HAVE A VJI,'J:'JER 
610 FOR N=l TO 50\Pi\INT "*";\NEXT N 
620 PRI~T "! 11'' . 

• 

630 PRINT ''YOU GOT IT IN'';K;''GUESSES. LET'S PLAY 
999 E.'JD 

AGAIN•''\GO TO 310 

For more info about EduCrunch BASIC, consult your EduSystem • 
Handbook. 

.. 

• 

• 



DATAMATION is a trade magazine (monthly) 
sent free to ''qualified'' computer users. Each 
issue is mostly articles written by professional 
computer people for other professional com
puter people - plus news of the computer in
dustry, new hardware, new software, people, 
places, things, stuff. 

Once in a while they print something of inter
est to a wider audience - here are two samples. 

A philosophical essay 
on the plausibility. 
of dividing by zero 

The Fallacy 
• 
lll 

the Fallacy 
by Jeryl W. Lafon 

Mr. Lafon is a management 
analyst for the Bureau of 
Indian Affairs. He was pre
viously ADP Coordinator for 
the Albuquerque district of 
the Corps of Engineers. He 
has had 1 o years of experi
ence in data processing and 
now specializes in dp stan
dards and procedures. 

It happens to virtually all computer programmers. 
If it has not vet happened to you, the odds dictate 

tl1at someday it will. Your program has been running 
smootl1ly for \Veeks, mo11ths, maybe even years. But 
sttd(lenly one day, out pops a tell-tale message on the 
console type\vriter: ZERO DIVISOR! . 

Have yot1 ever 11oticed, \vhen the console type-out 
rest1lts from a limitation in the 11ardware or software, 
the message comes out ii1 the form of some ol>scure 
code, like "ERR :\'O. X-l.5-P2A"? (When you look up 
the meaning of Error No. X-l.5-P2A, it prol)ably says 
something like "uxDERFLO\V EXCEEDS FIXED-POINT 
BOU:'\D IX ~IIDDLE CURTATE OF REGISTER Q," \Vhich is a 
(lelil>eratelv aml)iguous \Vay of admitting that Regis
ter Q is na't a<le<1uate to handle numbers l>eyond the 
range of +999. l3ut wl1en the message results from 
some microscopic oversight on the part of the pro
grammer, the 111essage comes out in plain English-
1)1\'ISIOX BY ZERO-so that all of the computer operators 
\viii kno\V vou goofed. ("Old Berkenheimer has been 
dividing hy zero again-har, har, har!") 

If you are lucky, the software has been designed to 
ignore the zero divisor and give you a correct answer 
in spite of the error message. If you are not lucky, you 
\\'ill l1ave to modify your· program to test for a zero 
cliYisor, ancl !>ranch around the offending instrt1ction 
in case the zero clivisor occurs. 

\ [ v c1uestion is, ho\v much longer do \Ve intend to 
[Jut t;l> \vith this indignity? Since it might be asking a 
l>it much of the compiler \Vriters, soft,vare experts, 
ancl 11ar(l\vare designers to handle such prol)lems 
automaticallv, I am formally [Jrepared to advance a 
IJlucky ne\v .hypothesis tl1at cot1ld do a\vay \vith this 
zero-cl ivisor nonsense forever. 

The matl1ematicians asst1re us that divisio11 by zero 
is not permitted. The inatl1ematicians say (and not 
'vithout cat1se) tl1at \vhen \Ve divide !Jy zero, mys
terious things happen. Exan1ples they are fond of 
using to illustrate the prol>lem frec1uently start ot1t l)y 
asking the student to assume that x = y. From this, a 
series of ap1Jarently innocent eqt1ations are developed 
(e.g., x:! = xy, or x=i = y=1), \Vhich end up l>y offering 
seemingly incontroYertil>le proof that 2 = 1 (or simi
lar anomal\'). After tl1e student has been given time 
to ponder . tl1e enigma, the matl1ematicians \viii ex
plain that the fa1lacy lies in some step where l>oth 
meml>ers of the equation \Vere surreptitiously divided 
l>v x - v \vl1icl1 mt1st l>e zero since x and y are 

' ' ' 
equal. 

13ut it seems to me that there is a fallacy in the 
fallacy. (One of my computer associates, Mr. L. 
Eisenzimmer, refers to this as a nested fallacy.) 
Granted that the mathematicians have been operat
ing uncler this premise for quite a while now, I 
nevertl1eless resent l>eing told that I am not pennitte<l 
to divide l>v zero, on such tenuous grounds as dis
played in the usual examples. Therefore, I will at
ten1pt to sho\V that dividing l>y zero is logical, de
siral>le. and l)ractical. 

In orcler to clarifv the ensuing cliscussion, I am 
introdt1cing a ne\v \V~rd to descril>e such co11cepts as 
zero and nothing. The \vord is · 11rag111adox. A prag
madox ( 11rag111atic + 11ara(/.ox) is defined as a con
ce1>t \vhich is inherently meanii1gless or self-con~ra
clictorv, llt1t \vhich nevertheless has practical 
a1Jplic.:ation. Imaginary numl>ers (e.g., the sqt1are root 
.of -1) ancl geometrical i)oints are classical examples 
of a 1>ragma(lox. Geometrical !Joints, for instance, 
have l>een ()efinecl as locations in space, \Vithout size 
or shape. No''' if a point 11as no dimensions, it cannot 

2CJ 

l>e properly said to exist, except as a fig!Ilent of the 
imagination. But without such concepts we could. 
never have reached the moon. 

The word nothing is another example of a prag
madox. Nothing can only be defined with respect to 
something-i. e., as the opposite of something, the 
absence of something, or as that which does not exist. 
Yet even nothing must seemingly be something, in 
order to be an "opposite" or a "that which." As the 
poet Wallace Stevens once put it, "There is not 
nothing; no, no, never nothing." Well, maybe there 
isn't and maybe there is. But in either case, we 
definitely need the concept. 

Okay. If we select a quantity, x, and refuse to 
divide it by anything, the quantity (I think any 
competent mathematician will agree) remains the 
same. In slightly more matheml;ltical terms, 

x (not·divided by anything) = x 
-or-

x (divided by nothing) = x 
-or-
x 
-=x 

Now if zero may be considered to be the mathemat
ical equivalent of nothing, I see no great harm in 
expressing the foregoing bit of philosophy in an equa
tion of the form, x/ O = x. But here, some mathema
tician will pounce gleefully on the fact that x/ 1 (is 
also) = x, and will accuse me of saying, in effect, that 
zero equals 1. (These mathematicians really know 
how to hurt a guy.) Well, in a peculiar sort of way, 
that may be exactly what I am saying-as I will 
attempt to demonstrate in a moment. 

First, however, let's examine the problem from a 
slightly different angle. When we divide a number, x, 
into another number, y, we are trying to determine 
the minimum number of x's contained in y, without 
exceeding the value of y. If the numerator, y, happens 
to be zero, and the denominator happens to be 2, we 
are asking how many pairs of units are needed to 
equal zero. And the answer, of course, is no pairs. We 
need a total absence of units, and the answer is 
therefore zero. Conversely, when we divide a positive 
number by zero, we are asking how many non-units 
are needed in order to equal or closely approximate a 
given number of units. But it seems intuitively 
obvious that if Dick had no apples, Jane had no 
apples, and Spot had no apples-in fact, if everybody 
in the universe had no apples and pooled them all 
together-there still wouldn't be enough non-apples to 
make even one tiny fraction of a real apple. The 
answer, therefore, is no amount of non-apples (or non
units or zeroes). Thus the true quotient of x/ O is 
zero. 

This answer may come as a shock to some readers. 
Being conditioned to the idea that the smaller the 
divisor the larger the quotient, such readers mig.ht 
suppose the quotient of x/ O to be of infinite magni
tude-which is, in fact, what the calculus textbooks 
attempt to teach. But as will be seen later, this is true 
only under limited conditions-one of which is that 
the dividend, x, also be of infinite magnitude. 

Readers who are familiar with the surface of the 
Moebius strip (or the shape of Klein's bottle) 
shouldn't have too much difficulty in grasping the 
reasons underlying my theory that the quotient of x/ O 
= 0. ( 111 fact, anyone who finish~s reading the article 
mav find that his .mind has been bent into approxi
matelv the same shape.) The average computer pro
gram~er may find the idea easier to grasp if he 
associates it mentally with a \vrap-around computer 
memory. And, for my mathematician friend, I \vill 
express the concept symbolically as follows: 

WRAP-AROUND INFINITY 
(Also courtesy of Mr. L. Eisenzimmer) 

x 
a --•-. oo as a 

x 
-= 0 when a= 0 

a 

• 0 

But there is still a third way of approaching the 
problem of x/ O, and I'm s~re Ill_Y. ma~hematicia.n 
won't overlook it. He may wish to 1nte11ect, at this 
point, that when \Ve divide x into y w~ are actually 
attempting to determine how many trmes we can 
subtract x from y without 
going negative. "Surely 
you can see," he \vill argue, 
"that we ca11 subtract zero 
from any positive number 
an infinite number of times 
without going negative;>:' 

Yes I ca11 see that. The 
' 

trouble is, I can also see 
the fatuity of it. To my way A 
of thinking, the questio11 is 
not how many times we ca11 
subtract, but rather how 
many times we can sub
tract successfully. And I 
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s11lll11it that,,." clo n<>t adci or suhtral't succ<•ssf ully un
less \\"C s11ccC(:<l in iT}lTC'asin.!.! or <lccreasi11g tl1l' orig
inal <1t1a11tity. l'or exa1n1lle, \Yhe11 \\'e adcl .5 to zero \VC 
l1a\·e <lone s<i1netl1i11g 111eani111~f11L hccausr \\ 'e haYc 

altl'recl the origin:t! a111ou11t. l~ut if ,,.e atlC'rr11>t to ad<l 
ZC'ro Lo 5, \\'(' al'con111lish 11nthi11g. ( \\·e ('.HI alleYiatc 
the cn1l1arrass111c11t of this clil('111n1a llv saying tli:1t \\'C 

:tr(' a<lc.lin!! zero (111([ .3. rather tha11 ZC'ro to .S.) '[he 
rnathcn1at.ician, ho\\"f'\·cr. adds zero to .5 ,,·ith a 
flourish, sn1acks his lips in satisfaction. an<I 1,.lcli1clcs 
l1iinself 1h~1t he has obtained a construcli\·t• result. Jn 
act ua Ii ty. hP- l1a ~ 111 ere ly go11e th ro;.1gh all exercise i11 
f11tilitv antl r>ht.iinecl an i11eritu!1lc rC'stilt. If he l1as . , 
(lone a11ytbin:~ cp11-;tructi, ·c at :111, it is lo cJcn:onstratc 
the utter in11)nssihility of adding zero to anuthi11g. 
'fhcrcfore. although \Ve sulJ~ract zero fro111 x an in
finite nun1llcr of times, ,,.~~ snl>tract successfully 
exact!)' zero tin1es ( tl1e tr11-:, [tIOtient). 

If n1\· n1atl1e1n<1lici~.i1 is still around, he ,,·ill prol>
alJ],· ,,.;1nt to nsk n1e ho\v I 11ro1)ose to reconcile my 
original i1ro1Jo:>ition (x 0 = x) \vith the statcn1cnt I 
jtist n1ade (x, ' () = 0). In order to lH·i<.lge this sec111i.ng
ly in11)t)ssible chns1n, I n1ust to11cl1 brieil)' on a subiect 
\vl1ich l1as gone too-long negleclcd-na111ely, the 
relati\·itv of nu1nl)crs. Ol),·i0nsly, numl)ers nre rela
tive, and the usual i)ractice is to (lcfine the1n as either 
positive_ or negative ,,·ith rC'spect to zero. But \.VC 
sho\vecl earlier tl1at tl1e \Vnr<l nothing car~ only be 
defined \Vith l'<:'Sl)CCt to SOll1Ct/ti11g, and the S::une is 
true l1erc-i.e., zero itself can n11ly be clefined \Vith 
respect to son1e other nun11)er (or nt1mbers). If ot1r 
hy1)othesis is correct that tl1c tr11e c1uotie11t of x/ 0 is 
zero, then the u11n1e<liate problen1 is to isolate the 
relatice value of zero on tl1e irnaginary 1natl1en1:1ti(;al 
scale (Cartesian horizontal axis). Since 've kno'v that 
zero lies exactlv haJf,vay l}ctv;cer1 -!-n and -n, \YC c.an 
express the rel:1ti,·c qt1otie11t of 11,/0 h)' the follo\ving 
equation: 

( ~) _ n - ( -n) __ n_+ n _ 2n _ 11 [l] 
0 R ·- 2 - 2 - 2 

I11 other \Vords, by halving the difference l)ehveen +11 
and -11, \VC l1avc found that the relative Qltotient of 
11/0 is a net1tral n-'i.e., it lies ti ltnits in a negative 
clirection fron1 +n, a11cl ri t111its in a positive direction 
from -11. (I l1a\'e stressed tl1e ne\1trality of ri in this 
case by using tl1e Spanish letter, i1, ,v}1ich is clot1bly 
appropriate lJccause the 11eutral 1i \Vas disco\.·cred in 
Ne"v ~fexico.) 'fhe l)raclical ap1)licatio11 of tl1is 
pragmadox is 111J.nifcste<l in tlic fact tl1at it salisfies 
tlie mathematician's craYing f<)r a t1niqt1e rest1lt-i.e., 
it is not tl1e s~u11c 11 that ,,.e '''oulcl have obtained if \Ve 
hacl di,·ided 11 l)v 1 instead of bv zero. . ' 

13ut my matl1ernatician lo\'cs consistent res11lts as 
\VCll as uniqt1e results, an(l he \Von't overlook tl1e 
apparent fact tl1at n1y ans,,·er still does11't c11eck. He 
\Viii be quick t<1 l)Oint out th,1t if 1ny 11et1tral n had a 
value, say, of 5, then 5 zeroes ,,·011lcJ11't make ,'), a11d 
zero fi,1es \\"Ott!d11't 111ake 5 either. \\!ell, I al)solutely 
agree tl1at zero fi,·es ,,·oulcl11't 1nakc five, l)ut !'111 11ot 
so sure about t11e first propositio11. If \Ve start ot1t \Vitl1 
one zero, then 111ulti1>ly that zero b)' 5, it seen1s fairly 
reasonable to me tl1at \\'e sl1oulcl encl up \Vitl1 fir;:e 
zeroes. 111 fact. I a111 grippe(l by an urge to place a 
string of five zeroes right l1ere 011 the 1)rintecl page, 
then ask rnv n1athen1atici;fn to cot1nt tl1en1 for l1iinself 
and see if· they don't adcl t111 to 5. 1-lis i1n111et11~a~~ 

• 
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response, naturally. \\·ould l>e: " . .\l1, but tl1at is n1ere : 
\\'1.1r<l-trickery. You :ire trcaling zeroes as if thev \Vere : 
units, \vl1icl1 isn't cricket at all." ( l1ack to tl1e olJ 0 = : • 1 pragn1adux.) • •••••••••••••• 

• • • 
\ 7ery \ve!l. For the tin1e l)eing, I'n1 lJrc1Jare(l to let : • 

n1v n1atl1e1naticia11 ha,·c l1is \vav. \\7e \vill treat zeroe~ • 
• • • 

strictlv as 11on-l1nits, a11(I ,,.e \Vill assu1ne tl1at tl1ere is : 
• • 

no disti11ction in n1agnitt1(ll' l)Cl\\'CCn 1 11011-u·nit and 5 : 
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no11~11nits. ('fo (lo other,,·isc \voukl l1e lo e(1uate non- : 
units \vi th negatiYe nun1bers.) U ncler tl1ese restric- : 
tions, ·I confess tl1at n1~-' ans\ver (locsn't check. I ca11 : 
only say, by \vay of t1efen~e, that ,,·hen n1y n1athcn1a- : 

••••••••••••••• 
• ticia11 has a value, x, an<l doesn't di,·iclc it by anyt}1ing : 0 " 

000 
ooo 
0 () 

(i.e., divides it b)' no thing ) , l1e is left ,,·itl1 a value of : • m aan DIIO x. An,l if then lie divit1e:>s t11at x l>y 1, he is still left : 
\Vith a value of x. r}ut c.lo I run arou11cl accusing hin1 : • PRoPeR-r( ~ of saying tl1at 1 is e(1u ~11 to nothing?!? It \\'Otilcl see1n : 
tl1at 111y 11eutral x, as a ({tiotie11t for x i O, is valid.for all : 
practical purposes, since it is basically the same : 
a11s\ver tl1a t n1y n1.1tl1en1atician gets ,,·}1e11 11e does1i't : 
divide x by zero. : 

\J • 5. GOVE-f.l ,..,f'\E-NT 

• 111 an}' case, if x is tl1e relativ·e q11oticnt of x/ O, the : 
trtre quotie11t 111ay IJe expressed l)y taking tl1e :---....;;;;.... __ ...;;;_.;,...;;;;;;; _____ _ 
algel)raic sum of +x and -x, the11 <lividi11g by 2 in :co1umbia Human Rights Law Review, 
order to obtain tl1e average: : Vol. 4, No. 1, Winter, 1972 

~ .Columbia School of Law, New York, 

[2] 

But here again my 1nathernatician \Viii attempt to 
pot1nce, tearing his hair ancl screaming tl1at, in the 
first {)lace, x/ O (can· t })e) = 0, beca l<Se O/ x (is also) 
==0, and i11 the secon<l 11J.ace, ho\v can x/ 0 be equal to 
x and zero at the : 11ne ti1ne ( '''l1y clon't I make up 1ny 
n1ind, etc.), and in the third place, e\·en if five zeroes 
clo atld up to 5, ;:.era zeroes certainly ,,.otilcln't, lle
cause zero times zero is ZERO! (\'ou kno\v ho\v tl1ese 
matl1en1aticians ahY:1ys get in a lather about 
evcrytl1ing.) 

Okay. In spite of the fact that this particular 
n1atl1en1atician has bee n han·assing 111e ever since l 
bega11 the article, l',·e gro\\.·11 son1e,vhat attacl1etl to 
hin1. I tl1ink 1-1e is a good fellO\\' at heart, ancl it gives 
me no great pl t:asure to stick another 11in in l1is 
balloon. l3ut I must ge11t.ly point out that zero ti1ncs 
zero, at least fron1 a sen1antic point of Yie\v, <loes not 
equal zero. \\'hen \\·e sav that \VC have zero zeroes . ' 
\Ve are actually saying th :i t \Ve have no non-units. 
And an absence of non-units implies the i)resence of 
a11 indefi11ite nurr1bc r of units. ( 111 tl1is case, my 
ans\ver cloes11't e:xa ::·lly cl1cck, llnt it cloesn't exactly 
not cl1eck, either.) 

.\fy matl1en1:1tici :i n is not going to ]Jc ha1)PY about 
this at all. But plc,1se ren1en1l)er tl1at \\'e agreetl to 
play Lhe gan1e acco;·,Jing to his O\\· n rules. IL \\'US he 
,,·ho insiste(l tl1at \Ve treat zeroes as non-units. In fact, 
I tl1i11k this conclusi' ely pro,·es th.1t it is the 
n1athc1natician '' 110 has ft1rtiYcly been treating zeroes 
as t1nil". 

And at 1011g last \\' C' I1ave reached the crux of the 
111atter. 1'he olcl nitt\-r_i:rittv. 'fl1e fallacv in tl1e fallacv. . ~ -- . . "' 

.\Iathcn1aticians l1a'.'(', for lo these 1nan\' vears, l>een 
harl)ori11g a 1nental in1:1~~c of zero as a 11~n~unit; \vhile 
sin1ultaneo11sly attcn11)ti11~~ to tre;1t it as tl1ougl1 it 
\vere a unit-a neutr;1] unit. to be sure, l)ut nevertl1e
less as a unit. \\'ell. \\'(' 1';1~ · s our nickel anJ \Ye takes 
our choice. \\'<: are frt'e to regard zero as a kin,J of 
neutral t)S('litlo-unit, or ,,.e n1ay treat it as a non-unit. 
But not both. If we elect to treat zeroes as non-units, 
we promptly deprive them of whatever neutrality 
they might have had, and tl1ey · become essentially 
negative in character. (Hence the term non-unit or 
not~i~g.) Therefore, we cannot apply the same rules 
to a non-unit that we apply to true units, and expect 
the non-unit to meekly conform. As the mathemati
cians are fond of saying (or were, up to now), we 
simply can11ot mix apples with oranges. 

Now for a quick analytical summary of everything 
we've postulated: 

1. If we treat zeroes as pseudo-units, then n / O == n. 
(This is safe because, as previously noted, it is the 
same result that mathematicians get when they refuse 
to divide the number, n, by zero.) 

2. If we treat zeroes as non-units, then n / 0 = 0. 
3. If we treat zeroes as pseudo-units, n X 0 == n. 

But we cannot mix pseudo-units with true units any 
easier than we can mix non-units with true units·; 
therefore, to avoid confusion and stay on the safe side, 
we must express the product of zero and n as zero
with zero in this case being understood as represent
ing n pseudo-units, distinguished from true units and 
non-units. 

4. If we treat zeroes as non-units, then n X 0 == 0, 
provided n is not equal to zero; otherwise, the prod-
uct is indeterminate. · 

5. The same reasoning applies when we divide 
zero by zero-i.e., the answer is 1 (necessarily ex
pressed as zero) if we treat zeroes as pseudo-units, 
and indeterminate if we treat zeroes as non-units. 

Conclusions: Plainly, we computer people are 
going to be in serious trouble if the mathematicians 
persist in regarding zeroes as non-units. We have 
already seen that multiplying one non-unit by another 
non-unit generates an indeterminate number of real 
units. There is nothing implausible about this, but it is 
equivalent to making something out of nothing, and 
we certainly don't want to be accused of that. There
fore, the o·nly sane course of action is to treat zeroes as 
pseudo-units, whereby we common folk can more or 
less follow the conventional rules of mathematics. 

Yes, that is the only path to follow, short of giving 
zero back to the Arabs; and I heartily recommend 
that we follow it. 

(Unless, of course, there is a fallacy in the (fallacy 
in the fallacy) . ) • 

: N.Y . 
• 301 pp, $4 
• 
: A lawyer friend of mind tells me that 
:I'm fortunate to have discovered this 
• :book in a marketplace glutted with 
:turgid writing. For any computer pro
: fessional with a social conscience, this 
:particular issue at least, is an important 
: publication. If you feel as I do that 
: there may be alternatives to current 
: institutional attitudes toward the in
: creasing use of advanced ~echnology 
:-that is, it isn't all good just 'cause 
: there's more-then this little volume 
: will detail for you the many specific 
• • : ways computers are being "used to 
: abuse." One student author clearly 
: summarizes that "an individual's integ
: rity and his right to control informa
: tion about himself is presently consid
: ered inferior to the profit motive." 
• : The opening essays give a very 
: thorough philosophical insight into the 
• :politics of privacy. At the same time 
: they deal thoroughly with the specific 
: situations in which a rampant informa
: tion technology has spotlighted the 
: problems that occur when people pre
: fer protection over privacy. Arthur 
: Miller, author of Assault on Privacy, 
: introduces the privacy environment 
: with a sensitive appeal to ''overcome 
: our all-too-often complacent attitude 
:,toward the management of our affairs 
: by what frequently are astigmatic ad
: ministrators." Sen. Sa·m J. Ervin pre
: sents information from his "Hearings 
: on Federal Data Banks, Computers 
• : and the Bill of Rights" that will chill 
: your bones as well as it chills the First 
: Amendment. Nicholas Katzenbach's 
: dispassionate review of crime data cen-
• : ters is as humanistic as a JCL manual. 
: ACL u attorney Frank Askin laboriously 
: details the ways government surveil
: lance in and of itself removes the spirit 
: of participation from any concerned 
:citizenry. He fought the Army and 
: knows whereof he speaks. Michael 
: Baker then tries to explain why the little 
: guy can't protect himself from the mis
: use of information about himself. • 
: If you think the picture is bleak by 
:now, wait till the student authors get 
:through detailing chapter and verse 
: concerning "Political Surveillance," 
="Remote Camera Surveillance," and 
:"Commercial Information Brokers." 
:The thoroughness of their research is 
• • • : 1mpress1ve. In summary, there is much 
:here to provide some perspective on 
• : the rationale each of us uses to justify 
:the long-term social cost of present 
• ·:practices in our particular areas of 
:data processing. 
• : Computers and Privacy-Arthur R . 
:Miller: Writin_g in the winter of 1972, 
: Miller incorrectly perceived (I admit I 
: too was:- deceived) that "the political 
: appeal of being for privacy is becom
: ing apparent." The November election 
• : results showed that people want to be 
:protected mor~ than they want pri
: vacy. Miller's sensitive statement of the 
: problem of the abuses of individual 
• : privacy in an increasingly complex so-
: ciety unfortunately holds little promise 
: of correction. The result of enacting 
: controls to control controls is that each 
: new piece of legislation merely vali
: dates the belief that people cannot trust 
:one another with personal freedom. To 
: look for new legislation as an answer is 
: a bit like the rational gambler who 
• : looks for a good strategy to take to Las 
: Vegas. He knows that the best he can 
: do is to lose slowly. If you believe that 
: we are in "the only game in town," the 
: gradual erosion of personal freedom 
: should not be surprising. 
~ ~ 

First Amendment: The Computer 
Age-Sam J. Ervin, Jr.: Sen. Ervin 
knows his business. One could not ask 
for a more thorough evaluation of the 
uses of computers by government as a 
tool to control "free speech." In IBM 
Sales School, we were told we could 
ask the visiting V.P. any questions we 
wished at the upcoming Friday night 
bull session. If you were "wise," you 
were careful to ask only "nice" ques
tions. Sen. Ervin really cares about 
freedom of speech and doesn't want 
individuals to feel intimidated by their 
government. I'm afraid sales school 
tactics are. a lot more practical than 
legislation. Information technology is 
clearly too powerful to control, and 
one's only chance for survival nlay be 
to simply to tell them what they want 
to hear (popularly known as "shuck
ing"). How else can an applicant com
bat (for one example from the many 
Ervin details) the administrator Ervin 
investigated who protested that "only 
the computer" analyzed the answers to 
compulsory questions like the follow-
• 1ng: 

"I believe there is a God." 
"I believe in the second coming of 

Christ." 
"My sex life is satisfactory." 
"I wish I were not bothered by 

thought about sex." 
Surely there need be no moral stig

ma to shucking any computer inquiry 
that you as an individual consider in1-
material. 

Crime Data Centers-N. Katzen
bach and R. Tome: Katzenbach 
started antitrust action against IBM 
while he worked for Kennedy. Now 
he's IBM's chief counsel. He exhibits an 
elitist audacity by writing "White col
lar crime has grown increasingly so
phisticated in the areas of securities 

' 
thefts, embezzlement and political cor-
ruption" and then suggesting that his 
company's' tools can protect us from 
petty larceny. Ralph Nader is far better 
equipped to reply to the kind of out
rage, for example, inspired in me by 
the authors' conclusion: "A debate 
cast in terms of improved law enforce
ment versus privacy is pretty sterile 
once the emotion is dissipated."' I don't 
believe that dissipating emotion is of 
value unless, of course, one seeks to 
emulate a computer. 

Social Science and Surveillance
Frank Askin: The author's conclusions 
are right on. He fought the Army intel
ligence program and knows about the 
incredible arrogance of the military. If 
you want all the background to show 
that "people today are indeed chilled in 
their political participation, in their 
speech, in their associations, and in 
their right to petition for redress of 
grievances," he provides it. Unfortu
nately, he's hopelessly wordy and takes 
paragraphs to amplify his feeling with 
such statements as: "Jerome Bruner 
has shown that past experiences, needs, 
and expectations influence perception 
... "If you don't know that surveillance 
in and of itself is a bummer, you prob
ably won't get it out of a bt1nch of 
authoritative logic trips. However, it's 
all here if you want support. 

Record Privacy Consciousness
Michae/ Baker: A coauthor with Alan 
Westin on Data Banks in a Free Soci
ety, Baker points out in this essay that 
the little guy cannot keep from getting 
worked over by most systems-school, 
welfare, credit, policcr, etc. Since 
shucking won't do him much good 
now because he's involuntarily in these 
systems, his only hope must come fron1 
outside-but Baker won't say where. 
(Perhaps he means Nader, Common 
Cause, ACLU, etc.) He gives a neat 
story about welfare workers laughing 
at an old lady turning in a run1pled 
piece of paper with her age written on 

. it as a substitute for lost in1n1igration 
papers. You are then led to infer that 
at the san1e tin1e as her welfare request 
is being denied, some middle-class citi
zen is paying an inappropriately high 
interest rate on his home based on 
"facts" stored on a rumpled disc file. 

• 

Change of consciousness can occur 
when you discover "it's" happening to 
you, too. 

The following three articles are by 
students who are not given nan1e cred
it. I wonder why? 

Political Surveillance: It's hard for 
the layman to judge whether considera
tion of Fourth Amendment guarantees 
in addition to Fjrst Amendment safe
guards would serve to protect individu
als from malicious political surveil
lance. I find it hard to believe that any 
government agency would be deterred 
from putting a tail on someone simply 
because they might have to pay taxpay
ers' money as damages for violations of 
illegal search. In spirit I'm with the 
author-it's too easy for the govern
ment to protect itself as it · tends ".to 
approach these dissident domestic or
ganizations in the same fashion it deals 
with unfriendly foreign powers." From 
a computer standpoint, the key word 
in this article is "dataveillanGe." This 
term describes a process of correlating 
data from several files to determine 
possible "need for surveillance." Help!! 
My experience is that you're lucky if 
any one file can yield an accurate pic
ture of what it was intended tp de
scribe. If security analysts were to ap
preciate the complexity of a mere aged 
accounts receivable application, they 
would not be so enthusiastic in their 
haste to infer that some John Doe is 
potentially disloyal. 

Re1note Can1era Surveillance: This 
article describes an example of a super
advanced technology being used in 
crime prevention. The results of the 24-
hour tv camera system on two blocks 
of Mt. Vernon, N.Y., are adn1ittedly 
unimpressive, but the expectations are 
tremendous. "To begin, police can use 
a Mt. Vernon-type surveillance system 
to read a pedestrian's lips or to read 
documents in his possession . . . to 
observe and magnify people in their 
apartments, cars, or on the street ... to 
enforce dormant or inconsistently uti
lized statutes; e.g., jaywalking. spitting, 
or failing to license your dog." Refer
ring to Privacy by Professor Fried, the 
author points out that "once a person 
has complete surveillance of someone, 
that surveillance extinguishes any pos
sibility of trust." And so it is with 
citizens and their government. 

Co1n1nercial Information Brokers: 
This very comprehensive review details 
in case after case how a difference in 
scale can become a difference in kind. 
Some misuses of information data 
banks are merely distasteful, such as 
junk mail (if you can be nonchalant 
about the charge that "$240 million of 
the $321 million deficit sustained due 
to third class mail is a result of com
mercial mailings"). Others "of these 
intrusions would have been impossible 
if the information was manually han
dled anrJ manually disseminated." The 
following example is selected from the 
hundreds of abuses the author docu
ments that occur with mailing lists 

~ ' 
income tax information, employment 
information and census data, motor 
vehicle registrations, and many other 
tax-supported · functions. The Veterans 
Administration had furnished data 
tapes to several organizations- Red 
Cross, American Legion, vFw, DAV; but 
refused to furnish the san1e tapes to the 
Vietnam Veterans Against the War. 
The VA was finally ordered to vield the 
VVAW this 1ntormation. The court 
ruled that the earlier release of the data 
required the additional release. The VA 

said they would not have released the 
data in the first place had it not been 
on computer tape. In conclusion, the 
author notes that the Freedom of In
formation Act and Fair Credit Report
ing Act are ineffective as methods of 
redressing wrongs already committed. 

I still believe that complete openness 
is the best defense against invasion of 
privacy. But our fear of one another 
will apparently be paramount for some 
time to come, and so I too must urge 
restraint on the use of computer data 
banks .. If we become more inclined to 
not underestimate the goodwill . of oth
ers, those who seek to protect us for 
our own good may become Jess in
clined to ask the computer to engage in 
provinces of the human don1ain. 

-Lynn Stoller 

• 

• 

• 
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[Each issue we will present an ''advanced'' programming technique: 
with explanations, examples, programs and problems. We welcome 
suggestions for topics of interest to you.] 

Data comes in different flavors. The two types of data that BASIC users 
are most familiar with are numbers and strings. Many BASIC systems 
also provide the user with a third data type; matrices. Occasionally there 
are other types as well, such as logical values, which are either zero or · 
one, and various peculiar types such as are often associated with files. 
There is an important type of data h0wever, which is not available on any 
BASIC system - the pointer. In this article we will discuss how to im
plement pointers in BASIC. 

The pointer is the fundamental unit of structural information. Structures 
are so universal in computing that it is impossible to even begin to examine 
them in any detail in this article; the techniques presented here should be 
used as a basis upon which you can build more sophisticated programming 
practices. 

-
Pointers are values which are used to indicate relations (or ''connections'') 
between other units of data. To create structures from this data each of -
the items in the structure must have a unique value associated with it , calle 
it's location or address. For example , suppose that we wish to connect ten 
values stored in a one dimensional array in some sort of a structure. Then 
the integers I , 2, ... , I 0 would be the addresses of those values. If the 

. ten values were stored in a 2 by 5 array then the ordered pairs ( l , 1 ), 
(1,2) , ... , ( 1,5), (2,1 ), (2,2) , ... , (2,5) would be the addresses of those 
values, and so on. For the sake of simplicity, we will assume that the 
addresses we will be discussing can be represented as single numbers. 

' . 
A pointer is simply a variable whose value is an address. Since we have 
assumed that the addresses we are talking about are single numbers we can 
use ordinary BASIC variables to represent pointers. Pointers can do only 
one thing; they can connect or ''point at'' data items. Pointers are not 
ordinary numbers; in particular adding, subtracting or doing other sorts of 
arithmetic with pointers has no meaning. Dividing a pointer by three, for 
example, makes as much sense as dividing a string by three. Pointers just 
point, and I think I have made my point ........ . 

To avoid confusion with ordinary numbers pointers are often represented 
by arrows when they appear in diagrams. Let's call our array of ten values 
A, and let's say that the variable P is a pointer which is pointing at the sixth 
element in A. We would diagram it like this -

Al>DRESSts: / 2 3 '-{ j 6 7 ~ 1 !ff 
cA 

p 
, 

The program on this page creates a list of N random numbers sorted in increasing 
order. It does this without mov.ing the random numbers in the array. Data items 
consist of one number and one pointer. The pointer points to the next largest 
random number in the list. The largest number has a null pointer associated with it. 
Initially there is a special item at the N + 1 address containing a zero (smallest · 
possible number) and a null pointer. When a random number is generated it is stored 
in A. Then the program searches down the list following the pointers. When it 
finds a number larger than the one just generated, it inserts the current number into 
the list prior to that item. If the search reaches the end of the list it attaches the 
new element to the end. Notice that these insertions are accomplished simply by 
changing the values of the pointers. Study this program until you u'nder.stand how 
it works. 
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There is a special pointer value that is often very useful. It is called the 
null pointer. It is a pointer that doesn't point anywhere. In this article 
we will use.the number zero to represent the null pointer. The null pointer 
is also often called NIL (usually in capital letters) with reference to the 
LISP language, which has contributed a number of other weird words to 
computer science, and which was one of the first computer languages to 
deal specifically with structures. 

In diagrams, NIL is often represented as a diagonal slash through the box 
representing the pointer, with the slash in the same orientation as the slash 
through the numeral (/J (you do slash your zeroes don't you?!). 

Since pointers are easily represented by numbers they may be stored in 
arrays, possibly in the same array as the rest of the data. For instance, in 
the example below, each complete row of the array A is considered a data 
item, the first element in the row is a number and the second 
elements in the row are p,ointers to other rows. 

Now you know about pointers. Here is. the example" 
And remember the best things in life are sometimes the simplest. 

10 
100 
1 10 
120 
1 30 
1 40 
1 50 
200 
210 
220 
230 
300 
310 
320 
330 
340 
350 
400 
410 
420 
430 
500 
510 
520 
530 
540 
550 
560 
5 70 
580 
600 
610 
620 
630 
640 
650 
660 

. 712'0 
710 
720 
730 
740 
750 
800 
810 
820 
830 
840 

DIM AC100,2J 

OUT 
OF 

REM *** TALK ·ro HIJMAN *** 
PRIN1' ''HELLO, HOW MANY VALIJES 
INPUT N 
PRINT 
AC N+l 1 l J =0 
ACN+l,2J=0 

••• , 

KEM *** GENERATE RANDOM VALUES *** 
FOR 1=1 . TO N 
ACI11J=RNDC0> 
J=N+l 
REM *** LOOP TO FIND PLACE TO INSERT 
K=A(J,2J 
If K=0 THEN 400 
IF AC ·K,JJ>ACI,lJ THEN 40~ 
J=K 
GOTO 300 
REM *** INSERT IN LIST *** 
ACI,2J=K 
A(J,2J=I 
NEXT I 
REM *** PRINT THE ARRAY *** 
Pi~INT ''ORIGINAL ARRAY :'' 
PRINT 
PR I NT ''ADDRESS'','' VALlJ E '',''PO I Nl'E R'' 
PRINT 
FOR I=l TO N 
PRINT I,A(I,tJ,A(l,21 
NEXT I 
P~INT 

REM *** PRINT THE LIST *** 
PR I N'f 
Pt~INT ''SORTED LIST :'' 
PRINT 
PR I NT ''ADDRESS'','' VALUE'','' PO INTER'' 
PRINT 
J=N+l 
REM *** LOOP TO PRINT LIST *** 
K=ACJ,2) 
IF K=0 THEN 800 
PRINT K,A[K,tJ,A(K,2] 
J=K 
GOTO 700 
REM *** SAY BYE BYE *** 
PRINT 
PR INT ''BYE BYE HIJMAN ! ! ! '' 
PR I N"f 
END 

DON'T BE • 
A ooNuT ... run 1 ' • 
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WHERE TO PUT A ROLL OF PAPER TAPE WHILE IT'S 
BEING READ BY THE TTY READER 

Is it wise to buy a Teletype from Teletype Corp? 

In the interest of saving inoney we checked out 
the possibility of buying teletypewriters from 
Teletype Corporation directly, rather than buying 
through a local dealer (which is what we pre
viously recommended). 

We found Teletype Corp. to be most cooperative. 
They suggested that interested readers contact 
their Los Angele/ii sales office at (213)724-6040 
or their central number (312)982-2500, or write 
directly to the plant: 

Teletype Corporation 
Sales Department 
5555 West Touhy Ave. 
Skokie, Ill. 60076 

You should note. the purchase of a teletype is a 
cash operation, payment is due in total in 30 
days. If you want to lease a TTY, you 'II have 
to deal with RCA, Western Union or a local 
dealer. You should also note that prices are 
F.O.B. plant, which means the buyer pays the 
freight charges from Skokie, Illinois - this 
will probably run a minimum of $20 per unit. 

We were unable to get any definitive response 
to a question on delivery dat~s. Rumor has it 
that you will wait 6-8 months for delivery 
when you buy from the factory. Even if de
livery is only 4 months (we've been wrong 
before) you have to PLAN AHEAD. 

Once delivered, your TIY will have to be 
''installed." Though it's checked out at the 
factory, 1000 miles in a truck may beat it up. 
Installation (final test and adjustment) by 
Teletype will cost you $75/unit plus mileage 
if you're more than 25 miles from an office. 
Our friends a Data Terminals will only charge 
about $35/unit if you have the machine shipped 
to their office in San Jose - then they will 
deliver it to you. Data Terminals claims that 
unless you have an experienced man at your 
school to check out your new TTY, you 
could possible find yourself in real trouble a 
few weeks later. 

Well, is it worth it? We priced out the following 
unit which is perfect for a T /S terminal. ASR 33 
Data Terminal with paper tape reader/punch, 
friction feed paper, automatic reader control 
(X-on, X-off), ME type wheel (give a slashed 
zero), pedestal mount including chad box 
and copy holder. 

Model 3320/SJC 
To which we add 

Price 
Transportation 
Installation 

TOTAL 

$970 
20 
50 (happy 

medium) 
$1040 (coupler is 

not included) 

The same unit from our friends at Data Terminals 
is only $1100 and they can deliver quickly and 
will assume all responsibility for bad units etc. 

Is it worth it? We don't think so. Not if you're 
· buying onesy, twosy units. The $60/unit profit 

you give to your local dealer will save you more 
than that in aggravation and risk. BUT, if you're 
buying lotsa terminals, it might well be worth 
the risk to buy all your units direct from Teletype 
and have them installed by your local men. 

Other words of wisdom -

You can buy a builtin modem from Teletype 
also. The modem runs an additional $200 
or so. It must be hard wired to a telephone 
Data Access Arrangement (DAA). You cannot 
use a builtin acoustic coupler with the 
3320/5JC for some strange reason. You have to 
to use a separate coupler sitting on the floor 
or nearby. 

Teletype recommends maintenance every 750 
hours or 6 months. How do you keep track? 
For $15 more, they will equip your TTY with 
an elapsed timer that records the ''motor-on'' 
time to the nearest hour. We think it's a 
worthwhile investment! Model SOP 188660. 

There are a zillion other options available when 
you're buying a TIY. The unit and information 
described above is basic, but will meet your 
needs adequately. 

REMEMBER - If you plan to hardivire 
your TTY to a DEC or Data General 
computer, you need a modification kit 
which may run you more than $100 
installed. 

In our first issue we recommended 
PERFECTION brand paper (stock 
number 6210) which we were buying 
as cheap as $0. 73 per roll. We 
haven't been able to beat that price 
but we found another good paper 
you might check out. We buy it 
from Blake Moffitt & Towne paper 
company in San Francisco. We buy 
the 4Yz" diameter roll, white, 
model 40-18303 for $0.82 per roll 
if you buy 60 rolls, $0. 77 per roll 
if .you buy 120 rolls. Higher qt1ality 
bond paper, model 41-18303, will 
run you $1.15 per roll in 60 roll 
lots and $1.08 in lots of 120. 

We got our from Penney's ($13.99 
semi-deluxe model, they had some 
for $6.99). 

• 
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