




























































































MAKE-BELIEVE COMPUTERS, PART TWO OR...THE FURTHER ADVENTURES OF SAM by the DRAGON

Still your turn. Write programs to do each of the following computations. ANSWERS

In each case, use only one INP operation in your program. Try to write Here are answers to problems (2) and (3), with the stack filled in. We
two or more different programs to solve problem. show them without the REMARKS column.
9) x? (2) (a+b)c+d)=2
; PROGRAM SRO SR1 SR2
5 = :
(10) a° Hint: Change INP in (9) CLS 0 0 0
(11) ¢  Write three different programs. ¢0 = crccoercre = (¢2)3 = (¢3)2 INP-a 0 0
up a a 0
(12) b7 INP b a 0
8 - a+b 0 0
3 INP ¢ ~ atb 0
(14) x64 up c c ath
INP d d c a+h
(15) x2+x  Remember! Only one INP. : cidtdlan s
(16) x — x2 § X (asb)(c+d)| a+b | a+b
’ (3) ax2 —by2=?
2
Chiys vias ] PROGRAM | SRO | SR | ske
(18) 2k2 + 3k  Only one INP, please. CLS 0 0 Y
INP x X 0 0
(19) s% + 52 up X X 0
X x2 0 0
(20) @2 — )2 INP a a < | o
2
Try these on SAM. You will probably have trouble, so use more than X A 02 2
one INP, if necessary. You may even have to write down partial NP Y o 02
answers and re-enter them later. up : y ax
5 X yz axz axz
@1 x4 —x Did you find solutions to 21 and 22 awkward? INP b b o | ax
DON'T DESPAIR . .. HELP IS ON THE WAY! X by? | ax? | ax?
(22) x3 — x2 : 2 2| % 2
= ax -by ax ax”
Here are two new keys for SAM. Use them to help you solve problems (8)' Compute x*
(21yand (22) ' ]
I 11
CHS | Change the algebraic sign of the number in SRO. This operation
will change a positive number to a negative number, or a negative _ 0 0
number to a positive number, but zero is not affected . .. it cLs | o cLs. | o
remains zero. - 0 0
BEFORE AFTER BEFORE  AFTER 0 0
5 5 157 157 INP x| O INP x| 0
3 3 22 22 X %
7 -7 -3 3
0 0
up % up X
- BEFORE . AFTER BEFORE  AFTER % X
8 8 b b
-2 -2 a a 5 Y
up X 0
0 0 X -X ) 2
X X
XCH | Exchange the numbers in SRO and SR1. The number that was
in SRO is put into SR1 and the number that was in SR1 is put o D;
into SRO. The number that was in SR2 just sits there quietly, X X up X
completely unaffected by this operation. %2 P
BEFORE  AFTER BEFORE  AFTER ~ 0
0 0 X X X X X 0
-2 7 X x* % i
7 -2 X2 X
X
Do...Do...Do...send your answers, problems, ideas and make . : xa

believe computers to the PCC Dragon. -

e - -
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Originally published as The Programmable Pocket Calculator
Ouwner: Who Does He Think He Is? in The CACHE Register,
Vol 1:7; reprinted with permission,

It began innocently enough at the last meeting of
CACHE, and the incident has left such a scar on me that
| feel 1 must bring the entire thing out into the open.
Of course, the whole thing should have been clear to me
from the start, and would have been were it not for my
naive faith in human nature.

I was speaking with Ted Nelson, author of the book
Computer Lib and Dream Machines about the coming
age of a computer in every home. It is a good and exci-
ting dream and Mr. Nelson’s enthusiasm on bringing

the uPs out of the closet and away from the ‘cybercrud’
types that can still be found veiling these computing
devices in shrouds of mystery can not be out done

Since my interests are many, | naturally brought up the
subject of the programmable calculators. You’ll never
guess what Ted — a computer for everyone — Nelson
did. He laughed! He flatly stated that if it couldn’t do
graphics on a CRT it wasn’t a computer, and laughed.
When he learned that some machines had the ability to
store and play back programs on magnetic cards, he
roared even more.

“Why bother . . . what for?” he added, equating that
feature as being as ridiculous as a somewhat off-color
joke in Mel Brooks' “Silent Movie.”

Needless to say, | was stunned. Here is a man that wants
to see the computer come out from the false complexi-
ties that surround it, and make that power available to
everyone, and then makes a statement as he did.

Then, slowly, the pieces began to fall in place. I began
to see an ever clearing picture. It isn’t just Mr. Nelson
alone, it's nearly everyone. Didn’t Bill Precht himself
include the PPC in any survey only ‘when reminded that
they exist? Hadn’t all attempts to stir interest in a cal-
culator sub-group failed? It’s all a clear case of Cyber-
snobbery.

Ah, you may say, but my machine is better. I can con-
trol several input and output ports, I can run things in my
home, my memory is expandable, my speed quicker.
And, granted, it's all true, and I would hardly be the one
to want and say that the PPC is actually better than a
SWTP 6800, or Altair or Imsai or what have you. After
all, I own a uP too. The question is, is a uP better than a
PPC? 1 let you be the judge.

Over the past several meetings, I have seen and heard talk
on several pieces of software. These include such interes-
ting ones as diagnostics (to see if the damn machine is
working), an 8080-Educator program that actually lets
you see 4 whole registers as you input a limited number
of commands, one at a time. Then there is a whole list
of programs that can transfer data. Now that’s really
something.

“What can you do with your computer?" a friend asks,
“I'can run a program that relocates itself in RAM!™ you
proudly answer. Terrific. Or how about one that will

fill a CRT screen with a character or some oddball pattern.

Great way to spend an evening.

And what about all those *“things” that can be controlled
around the house? Heating, air-conditioning and the like.
We’ve all got that programmed in, right? We don’t?
Takes too long to rewire the house, you say. Don't

really want to trust your machine at running all times?

| see.

Okay, so what I'm getting at is that while the uP has
great promise, all the predictions haven’t yet come to

pass.

What can the PPC do, however? Probably nothing that
you couldn’t program your micro to do, or course. Cer-
tainly not in the number of steps, however. For example,
with the HP-65, the user has 100 6-bit program steps

at his disposal. How many can program their micro Lo
multiply two 18 digit numbers and produce a 36 digit
product in 100 bytes? How about Hexpawn, or a cyb-
ernetic Nimb game? If | were so inclined, I could pass

a card through my 65 and load in a 100 step program

to perform “Parallax Transformations in a Celestial Ref-
erence System”. I can also balance my check book, per-
form trend line analysis, compute components for a
chebyshev filter, check male pulmonary functions, nay-
igate a ship, fly a plane by one or two VORs, have a
game of Hangman using an alphabetic over-lay of the
keys, or simulate a dime slot machine that duplicates

all standard payoff combinations. And I can do all this
at the time I need it. My machine fits in a pocket and
operates from batteries.

An owner of an SR-52 has the ability to do binary
searches; linked list; manipulation of subscripted variables
and arrays; interrupt processing; dynamic code modifi-
cation; op code translation; linked editing, loading and
execution; overlays paging; and, yes Ted, even output
graphics, via the attachable printer. The new HP&7/97
series opens up even more advanced programming
techniques.

Speed? The programmable calculator is slow. Remem-
ber, however, that it runs in an interpretive mode. A

loop that takes 15 minutes on a KIM | might take 30

days on a PPC. However, whatever reason for the loop,
chances are the function is already available at the touch
of a key on the PPC. Accuracy can’t be beaten. The
PPCs I'm familiar with have 10 digits of accuracy with a
range of 1x10#%%-99 10 9.999999999x 10 ** 99 for both
positive and negative numbers. That range actually ex-
ceeds the volumn of the known universe in cubic microns!

Mr. Nelson predicts that over 10,000 people are going to
attend the upcoming convention and that this will really
get the public aware of computers. Well, just as a point
of interest, many people I've talked to have become inter-

ested in this, the greatest of all hobbies, through the
PPCs, And there are 70,000 of us. I personally belong

to a PPC club from California that has over 1250 members
nation wide, with membership growing through word of
mouth only. Fact is, the PPC has always had more pub-
lic exposure than the average micro.

Just who does a PPC owner think he is? He (or she) isa
person that needs computing power, without the time to
wait for time sharing; a person who needs this power at
odd times and places that won't allow for some remote
terminal. A PPC owner takes pride in accomplishing
difficult computing tasks on a small, limited memory
machine,

(Did anyone know that two HP-65s went along on the
American/Russian skylab mission and were used to back
up and confirm the results obtained by the onboard
computer?)

Maybe this whole thing has been stated pretty strong.
And maybe it has to be. ['m not saying down with the
micro-computer. I'm saying down with cyber-snobbery.
Maybe the lowly PPC can’t ever hope to do all the advan-
ced functions of a genuine micro, and it really shouldn't.
But to just laugh, and think that it will never play a role
in personal computing is absurd. [t already has.

—_———-
DATA HANDLER: ANSWERS

Here are typical answers to the homework problem on
page 18. Your choice of words may be different.
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REVERSE for a Video Terminal

Last time,’you may recall, we described nine different variations of the
game REVERSE. For you lucky people who have a video terminal with
an addressable cursor, here is a version of REVERSE just for you. This
version features some simple “animation’ on the screen as the numbers
get reversed right before your eyes. Ready? Here we go . . . the game
starts like this.

RUN

THIS IS THE GAME OF REVERSE.
SCRAMBLED LIST OF NUMBERS.
PUT IT INTO NUMERICAL ORDER.

SCRAMBLED LIST:

I WILL GIVE YOU A
FOR EXAMPLE,
2514763

PUT IT IN THIS ORDER: 1 23 456 7

ABOUT THE GAME OF REVERSEm,
\ CURSOR

Easy enough so far . . . we press RETURN and:

FROM THE LEFT END OF THE LIST. FOR EXAMPLE,

ORIGINAL LIST: 2514763

WE REVERSE 3: 1524 796 3
YOU MAY CHOOSE THE SIZE OF THE LIST.

TO 9 NUMBERS. HOW MANY NUMBERS DO YOU WANT?®

Let’s try an easy game. We type S and press RETURN,

[ SCRAMBLED LIST:

Obviously (we think), we should REVERSE 3 so that 1 will be in the first
place. So, we type ‘3’ and press RETURN.

Wow! If we could just show you the action on the screen in glorious
SUPER—8! Since we can’t, here is a frame-by-frame description of what
happened.

YOU UNSCRAMBLE THE LIST ...

WHEN YOU ARE READY, PRESS RETURN AND I WILL TELL YOU MORE

o e R e T I o e R I . S T i SE— e —

///j’/ &“mn&\u Toeanes @WNNIFARSL siuuiiin 4, 4!”1/',

. S 3 2
56l % f \\
\\\\ \

Zf/x‘\\\\* ’i 11//l1l///un/\\\v//ﬂm//‘\\\um

2
//mf.r N\l Ar

ORIGINAL LIST NEW LIST

2:5-1.,43 15243

Bog) 5 !

Well, we did get 1 in the first place, but the rest of the list is still scrambled.
Here is the current state of affairs.

SCRAMBLED LIST: 152 4 3 HOW MANY SHALL I REVERSE?®

Let’s reverse 2. That should put the 1 and 2 together. We type 2 and
press RETURN. The | and the 5 march around on the screen and settle
into their new places.

SCRAMBLED LIST: 51 2 4 3 HOW MANY SHALL I REVERSE?#

Aha! 5 is now in the first place. If we REVERSE 5; we will put 5 in the
fifth place! So ... we doit.

SCRAMBLED LIST: 342 15 HOW MANY SHALL T REVERSE?n

YOU MAY REVERSE TWO OR MORE NUMBERS IN THE LIST, STARTING |

Just to remind you, we will show the action during that last move. All
five numbers will move on the screen!

YOU MAY ASK FOR UP

51243 2 34215

(TSN — N TS )
[ ]

25143 HOW MANY SHALL 1 REVERSE?®s

When you program this, be sure to leave enough room above and below
the list, so that the numbers have room to move in. Remember, there can
be up to 9 numbers in the list.

Eventually, we did put the list in order and the computer disp!&yed the
following message.

UNSCRAMBLED LIST: 12345 YOU DID IT!!!

DO YOU WANT TO PLAY AGAIN?m

2 2 2
2'61 43 5 4.31'|5 43 § 431152 4.3
1 1 1
1 A= 8.4 5,

The first three numbers, from the left end of the list, have been
REVERSED.

If you type YES, the computer will begin again, asking you how many
numbers you want. If you type NO, the computer might say something
like: THANKS FOR PLAYING WITH ME. LET’'S PLAY AGAIN SOME-
TIME.

YOUR TURN. Write the program. If vou do, we would sure like to
see it. If you send us the program please tell us what
version of BASIC (or otlier language) you have used
and the name of your vit 't.O terminal.

.34
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THE YES—NO GAME e &S
Program by Carl Main

At last! A solution to one of our “Games for YOU to Program.” Here is
a listing and run of the YES—NO GAME which we suggested on page 13
of the Nov—Dec¢ 1976 issue of PCC. This program is by Carl Main, Shore-
line Community College, 16101 Greenwood Avenue North, Seattle, WA
98133. Carl uses a PRIME 300 computer with a form of BASIC somewhat
different from our BASIC. We have made some notations to help you
read this program.

Caution! The program does have a couple of bugs. We talked to Carl and
he is fixing them. Meanwhile, here are two bugs that we know about:

(1) typing a question with leading or imbedded spaces causes problems
and (2) the program will fail on questions such as >9 but will work if
vou type »@9 instead.

SHALL WE CONTINUE THIS SERIES???

So far, only one person has responded in any way to “Games for YOU to
Program.” If people are not interested in this sort of thing, we will drop
the series in favor of something you do want — just let us know.

If you do send us a program in response to one of our game suggestions,
please also send a RUN of the program. Both LISTing and RUN on nice
white paper with crisp black printing, please! Even better, send us paper
tapes of both the program and a lengthy RUN of the program.

We also need to know what computer and what version of BASIC (or other
language) you used to write the program. If you have the time, it would
sure help‘everyone read the program if you could annotate it; on separate
paper from the listings, please.

If you don’t feel like writing a program for a game we suggest, how about
inventing a game for someone else to program?

12@ REM=~ YES=NO GAME

112 REM- CARL MAIN, SHORELINE COMMUNITY COLLEGE, SEATTLE WA 98133
123 PRINT *1 VILL THINK OF A NUMBER FROM @ TO 99. YOU MAY ASK®
138 PRINT '‘ME QUESTIONS LIKE THE ONES SHOWN BELOW.'

14@ PRINT '»5@ (BUT WITH «YOURs NUMBER AFTER >)°* Note: strings enclosed in
150 PRINT *<75 (BUT VITH +YOURe NUMBER AFTER <)' single quotation marks, Our
168 PRINT *=39 (8SUT WITH *YOURe NUMBER AFTER =)* BASIC uses double quotation
178 PRINT marks.

182 PRINT *WHEN I ASK FOR YOUR QUESTION. YOU MAY ASK ANY ONE OF'
199 PRINT *THE ABOVE THREE TYPES OF QUESTIONS. THEN I WILL ANSVER'
20@ PRINT 'EITHER YES OR NO.*

210 X=INTCI133eRND(R))

228 PRINT Our BASIC wants comma
232 PRINT 'YOUR QUESTION': or semicolon here,
249 IN2UT Qs
25@ Bs=* *
260 8=1
272 S55=' <= " 3
i < SUB(QS B) is the Bth character
e Ak TINRIELERS of OS. SUB{SS,I) is the Ith

380 FOR I=1 T0 3 character of S§.

31@ IF SUB(J%,B)=5UB(SS%.,1) THEN 2359

328 NEXT 1

332 PRINT "1 DO NOT UNDERSTAND. ASK AGAIN.':
342 GOTO 220

359 B=B+|

363 FOR J=1 TO 19

378 IF 5U3(03,B)=5UB(DS,J) THEN 392

352 NEXT J

398 P=P+|

499 IF P=3 THEN 422

410 N(2)ymJ=|

429 IF B<l THEN 358

438 IF P<2 THEN 460

L4 N=1 3N L 2 eNC2)

A52 GOTO 590

462 IF P=| THEN 492

473 PRINT *1 DO NOT UNDERSTAVD. ASK AGAIN.':
482 GOTO 220

499 N=N(1) | will be 1. 2 or' 3. This hai
w , &0 . 5 ppenad
520 ON 1 GOTO 569,640,602 = i i -
1 1 I:Bck mn ilﬂﬂ 300 320

529 PRINT *ANOTHER NUMBER':
532 INPUT AS

54@ IF SUBCAS,1)="Y' THEN 210
559 STOP

56@ IF XeN THEN PRINT 'YES'
57@ 1F X<N THEN 229

58@ PRINT °"NO*

592 GOTO 220

629 IF X>N THEN PRINT °“YES®
613 IF X>N THEN 2292

623 PRINT 'NO*

632 GOTOD 223

642 IF X«=N THEN PRINT "YES! THAT IS IT! MY NUMBER WAS"iX
652 IF X=N THEN 512

662 PRINT *NO*

678 GOTO 22¢

688 END

TSRBIETE  pommiiors

1 WILL THINK OF A NUMBER FROM @ TO 99. YOU MAY ASK
ME QUESTIONS LIKE THE ONES SHOWN BELOW.

>58 (BUT WITH «YOURe NUMBER AFTER »)

€75 (BUT WITH *«YOUR= NUMBER AFTER <)

=39 (BUT WITH =YOURe NUMBER AFTER =)

WHEN I ASK FOR YOUR QUESTION, YOU MAY ASK ANY ONE OF
THE ABOVE TYPES OF QUESTIONS. THEN I WILL ANSWER
EITHER YES OR NO.

YOUR QUESTION 1>52 So ... Q8 is now"750"

R Our BASIC puts a question mark here_
YOUR QUESTION 175

ND

YOUR QUESTION 1<62
NO

YOUR QUESTION I1»6B
YES

First character must be <, = ar >
YOUR QUESTION 1724
I DO NOT UNDERSTAND. ASK AGAIN.

YOUR QUESTION !=72
NO

YOUR QUESTION !=73
YES! THAT IS IT! MY NUMBER WAS 73

ANOTHER NUMBER? .,..and soon,

A REALIZABLE PHANTASIE

PO P LR T
. lbl“q“ ~»

by Jim Day

From time to time, various authors have based their
plots on the game of chess. For example, Lewis
Carroll's Through the Looking Glass is loosely struc-
tured as a chess game. It might be amusing to experi-
ment with a program that would convert chess games
into simple narratives. To do this shouldn’t be espe-
cially difficult, although doing it with finesse might
prove something of a challenge. Maybe a contest
could be arranged, with a suitable prize (an IBM FS
kit?) for the program producing the best stories.

For the graphically inclined, each game could be illus-
trated by a computer-generated video display showing
the results of each move. This would not be just a
plot of a chess board, but rather a series of stylized
line drawings, halftones, or full color renderings, with
or without animation and sound effects (or vocal-
ization), depicting a scene from the story. The gener-
ated text could be as simple or as comprehensive as
one might like, ranging in complexity from one-linérs
like ““Sir Percival, King Whitlock’s bravest knight, did
battle on the Plain of Salisbury and stormed the
castle of King Redbeard” to pages of purple prose

(or poetry, for those who prefer overkill.)

The game could be held between two people (refereed
by the computer), one person and the computer, two
computers, or the computer and itself. The story
could be output concurrently with the game or as an
“instant replay.” and it should be possible to recon-
struct the game from the narrative.

Any volunteers? I'd try it myself, but my 8080 only
has 256 bytes of RAM and I’'m not sure I can fit all of
those features into that short a program.

[Editor’s note: on Los Angeles TV I've seen 10 minute
chess game spots narrated as stirring medieval battles —
reaily fine. Anyone know more about this?]




Mine 8
by Doug Felt

In response to your urgent, desperate request for games of
any sort, | have sent you my most recent game — Mine8,
the product of several months of inspirational frenzy. I
have wanted to send you a game before, but | decided to
wait until Mine8 was at least presentable. (It still has
minor adjustments, such as probabilities of random state-
ments, and perhaps a time limit problem, but is challeng-
ing anyway.)

There are other projects in the works at the *** Wizzz
Council *** a certain group of dedicated computer game
addicts at my high school (Edward W. Clark). We have
written (not copied, written) several games, some of
which may be familiar — Mastermind, Life, Keno —

and some which are entirely original — Mine8 and UFO.
Others are in the planning and development stages —
Monte Carlo, a large game combining typical gambling
games (a natural, coming from Las Vegas), and Saucer,
a ‘real state’ game in which the commander of a flying
saucer dodges mountains, phaser defense guns, and an
enemy saucer while trying to beam aboard the people
held captive in the enemy base. If it is games you want,
we've got them — perhaps.

I say perhaps because our programs are not time- or
space- efficient. I think nothing of randoming a 65 by
65 array with any of 10 different types of terrain laid
out in different patterns, for instance, or having the
computer random a 40 by 40 ‘mountain range’. We
are on time-sharing, paid for by the school district, and
thus become a bit extravagant. I dqhom this is not a
major problem for you.

The other reason | say perhaps, well, we are game-makers,
not computer buffs. We know next to nothing about the
computer, but a lot about games — such is our particular
interest in your magazine, and in computing. I know
little about different versions of BASIC, but can trans-
late, so to speak, almost at once, though, and I am cer-
tain that our BASIC can be readily altered if it does not
match exactly with someone else’s.

Well, back to Mine8. Perhaps you would like a little more
explanation besides that given in the instructions. Here
you are —

The aim is to cross the minefield and stay alive, under a
time limit of three minutes. You can see only small area
around you, sometimes more, sometimes less, depending
on where you stand and what has just happened to you.
You then enter the direction you wish to turn, and how
long you intend to travel, and if the inputs are acceptable,
away you go. The maximum amount of time you can
travel in one ‘turn’ is 8.5 seconds, and an input larger

than that is refused. An input less than or equal to zero
allows you to change your direction again. The actual
distance you can travel on clear land is related to your
pain level — the higher it is, the slower you go. A pain
level of zero allows you to travel three squares (30 ft.)

in a little over one second. If it turns out that you haven’t
moved, you simply lose that time and have to allow more.

Once you are off and running, you will notice that the
scene shifts as you turn. You are always faced ‘straight,’
and all turns are relative — that is, two left turns equal
one retreat, four equal a straight — and are in no way re-
lated to compass directions. However, at the start you
are always facing the correct direction.

GAMES

There are quite a few types of terrain, each of which has
different effects on different things. They are —

1) Clear land. This is what you always wish to travel
on, but never can. It lets you see a 7 by 7 area

around you, and lets you travel at maximum Sspeed.

2) Hills. Hills slow you down, except for the peak
of a hill which always stops you. The great benefit

of hills is that they let you see a 9 by 9 area, and

11 by 11 area on the peak of a hill. However, they
also expose you to heavier sniper fire.

3) Bushes. More or less the opposite of hills, they re-
strict your vision to § by 5 areas or 3 by 3 when in

the center of a bush, and lessen the chance of sniper
fire. They also raise your pain level, however, and stop
your progress or reduce it to only one additional square.
4) Ledges. The seemingly never-ending monsters which
cause three fourths of the trouble. You see, one can
never cross a ledge, but must always go around, and
ledges can be 25 squares long. Also fun is travelling 20
squares trapped between two ledges, and meeting a
mine.

5) Rocks. Annoying, because you can travel a maxi-
mum of three squares per turn over them in the first
one third of the time. The other two thirds, you trip
and raise your pain level (or break your nose.) But who
wants to play it safe and only go two squares per turn?
Rocks are also fun because you leave no tracks over
them, so when you lose your way, you don’t know
where you've been.

6) The Lake(s). A lake stops you, then on your next
turn allows you to start swimming, after you find out
how deep it is. Like rocks, you leave no tracks, and
although it is not too much harder to'swim than it is
to run, the lake seems to keep getting deeper, and
when it gets too deep, you drown. Nice.
7) What we've all been waiting to see — mines. Mines
are really enjoyable, because so much can happen to
you. Allat once. Wham. Mines aren’t always seen,
for instance, and they seem to appear suddenly when
you are a mere ten squares from the border after only
60 seconds. Surprise! Any mine can do any or all of
these things to you:
a) Stun you. Boy, are you lucky, it must have
been a dud. But you have been bruised, and this
will tell later.
b) Knock you unconcious for up to 15 seconds.
When you only have 10 seconds left, naturally.
¢) Break one or more limbs. Conceivably, you
are expected to crawl along with a maximum of
two broken legs, a broken arm, and a broken
nose. Of course, if you hit a mine in this state,
which would probably be due to a suicidal wish
on your part anyway, you will break your neck,
and end that suffering.
d) Throw you up to 212 feet away from the mine.
Of course, at this distance, you would be dead.
Being thrown is the most agonizing thing that can
happen to you, because you can become totally
lost, without any idea of where to head. The only
thing to do is search for your tracks — which is
when you remember that you have been struggling
over rocks for the last hundred feet, and have left
no tracks.
e) And, of course, kill you outright. It does happen.
Hitting a mine almost always reduces your vision to a
3 by 3 area, and spins you around to face in a different
direction. Mines are devious, and sometimes you will
be congratulated on being alive and then told that you

have broken both legs, been knocked unconcious for
13 seconds, been thrown 146 feet, and have only a few
short moments to live. Naturally, a mine always in-
creases your pain level, depending on the severity of
the injuries inflicted upon you.

A final type of terrain is the border of the minefield, which
is filled with bands of the enemy just waiting to get you.
You usually cannot escape from them, which is why you
never start out a game by going ‘retreat.’

If you survive all the pain and suffering, and cross the USA
border (a line of exclamation points, usually with a ledge
right in front of it), you will be rewarded with a complete
map of the minefield, showing your path marked as always
with little plus signs. This map is what the game rewards
you with — which is why I cheat, knowing the program, and
get it printed out even when I lose. To each his own, I sup-
pose. But I never (well, almost never) print it out first,
before I enter the minefield, for I do have some sense of

propriety.

What I almost put into the minefield, but never finished,
was the ‘obstructed vision” which would have eliminated
areas behind a hill or bush from view. If I do complete
this, I'll send it along to you.

Mine8 is what I would call a ‘level 4’ game, on a scale of

0 for extremely simple (pick a number between one and
5) games, and 6 for very complex games, with Star Trek
rating about 4.3. Saucer 1 will probably be about 5.1, if
it is ever finished, with ‘Command,’ an imaginary, ultimate
game, which I could only dream of actually completing,
rating a 6. (A sample command for the flight of the main
ship in ‘Command’ —

#8 7 *Energy Vert (500 step 10 Till 600 Time
4.5 Set 3)(Power 25000 Alt 400
Continue? Speed 650.3 (Danger 4 Angle
.02))/ (400°5)(300'5)Flag 1)

Continue? (Repeat)(Goto 23)/

— which is just a trifle complex. Saucer] is a much re-
duced version of this game.) My rating scale is almost
exponential, as you can see.

Well, enough for one letter. My name and address:
Doug Felt (or the *** Head Wizzzz ***)

2613 Burton Ave.

Las Vegas, NV 89102

 FEETEE SRR SRR R E R R R N R R R NN N

Thanks Doug! Sorry for the delay in publishing this:
Dragons aren’t known for keeping treasures in the best
of order, and this gem got hidden. We haven't published
the listings because they were so long, and alse we need
super-high quality stuff with a new ribbon on white
paper. [Otherwise reproduction produces illegible stuff,
as you've doubtless seen.) The best way around this
problem is to send PCC paper tapes, clearly labeled
with

* game name .

* your name

* size of program

* machine coded for

* date

Then we can generate a fresh, unfolded listing for publi-
cation. And we can give the tape to CCC who can then
very cheaply supply a paper tape of your game to others.

We’re thinking about publishing a “PCC Annex " which
would be margin-to-margin listings. Longish listings, such
as Mine8, could well appear in such a publication.
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Simulations
The WORLD of
SELLING

by MECC

Learning to BUY, learning to SELL. That is what the Free
Enterprise System is all about. One way of teaching kids
about being a consumer is to teach about selling. That is
the purpose of a series of computer programs called SELL,
developed by the Minnesota Educational Computing Con-
sortium (MECC).

Four programs have been written in BASIC to let students
experience and learn some of the basic concepts that gov-
ern the business world, Written for elementary school
kids, SELLAPPLES, SELLPLANTS, SELLLEMONADE
and SELLBICYCLES introduce and have students work
with concepts such as Price, Advertising, Income, Profit,
Expenses, Production levels, Assets and Competition.
Students are free to experiment and try different strate-
gies to increase their profits without “experienced”

adults protecting them from financial disaster.

The four simulations build on each other with concepts
introduced one at a time so students have a feel for the
basics before they reach the more complex programs.
Already shown successful in elementary classes, Jr. and
Sr. High teachers are also finding them valuable tools for
their students. Why not give them a try?

e

SELLAPPLES

Students are given an unlimited supply of apples to sell.
Their job is to find the BEST PRICE to charge for their
apples. Each day the students set the price for each apple
and then are told how many apples they sold and what
their income was for the day. By changing their price each
day the students analyze how PRICE affect the NUMBER
SOLD and INCOME.

This program adds the concept of ADVERTISING to the
skills developed by running Sellapples. Students are put
in charge of selling tomato plants they have raised. On
the first day, they set the PRICE they are going to charge.
They then have the option on the remaining days to
spend money to make advertising signs to advertise their
product. By making more or less signs they investigate
the effect that ADVERTISING has on INCOME and

PROFIT.
E SELLLEMONADE;]

As a class activity, small groups of students make deci-
sions affecting their Lemonade stand. Each day the stands
must decide:

PRODUCTION LEVELS 1) How many glasses to
make?

ADVERTISING 2) How many signs to
make?

PRICE 3) How much to charge

for each glass?

The stands compete to see which group can do the best
job of managing their business. Random events such as
Thunderstorms, Street Construction, Heat Waves and

“Inflation add realism and excitement to the simulation.

%
E SELLBICYCLES ?

This program is a direct adaptation of the Huntington Il
program MARKET. Modifications have been made to
make the program easier to use with elementary school
students. This program adds the concept of DIRECT
COMPETITION between companies. Unlike SELLLEM-
ONADE, the decisions made by one company have a
direct effect on the sales of the other company.

A complete manual for the programs in the SELL series
with background information, list of objectives, lesson
plans, introductory student worksheets, and instructional
units can be obtained by writing:

MECC Publications Office
2520 Broadway Drive
Lauderdale, Mn 55113

Native

American
Board
Games

This article is reprinted with permission from
Gamesemag Vol [ No. 8, “a newletter for
people who enjoy games."" We'll reprini articles
that might be of interest to PCC folk. Who'll
be first on the block to have Native American
Board Games on a home computer?

&

TUKNANAVUHPI is a Hopi chase game played on

a 4 x 4 board with diagonals drawn in all of the
squares. Pieces move on the points where lines meet
on the board and not on the squares. There are two

players, each of which has 20 pieces placed on the
board as indicated in the drawing. Notice that the
point on the board left empty is the one in the
middle.

Players take turns moving. The moves are made in
any direction along the lines on the board, one

line at a time (i.e., from one intersection to another).
Pieces are captured like they are in checkers. If you
jump over an opponent’s piece in any direction, you
capture it. The winner is the player who captures all
of his or her opponent’s pieces.

This game is similar to Fox and Geese and other chase
games. However, there is one special feature of this
game that makes it unique among all the chase games
we have seen. When any line across one side of the
board is empty of all pieces that line is not used in
the game. The board shrinks. As the game goes on
the board gets smaller and smaller so that games do
not end inconclusively with a few pieces scattered
over the board. In developing strategy for playing
Tuknanavuhpi one has to think of taking advantage
of the changes in the board as well as the position

of the pieces.

AWITHLAKNANNAI means “stones kill””. This Zuni
chase game is played on a snake like board with either 25
points or 49 points. Usually the boards are carved out of
wood or drawn in the ground, and the pieces consist of 2
different kinds of stone. The stones are placed on the
board as indicated by the drawings. Just as in Tuknana-
vuhpi the point in the middle of the board is left open.
Pieces move one step along any line that passes through
the point they stand on. They move from point to point
and capture by jumping over an opponents piece onto an
empty point. The first player to capture all of the oppo-
nents pieces wins. It is easy to draw a board on a piece of
graph paper and use stones or pennies or small poker chips
as pieces.

Gamesemag is published by
The Center for Open Learning and Teaching
P.O. Box 9434
Berkeley, CA 94709
Editors are Herb Kohl, Ray Nitta, and Mike Orkin.
Sample copies are $.40; a 9-issue subscription costs
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188 REM s»s PROGRAM STRUCTURE
118 REM e=es»
128 REM ses AT THE START OF THE RUN THE BOARD (B) AND STRINGS FOR
13@ REM ses THE SIDE TO MOVE FROM (S55) THE NAMES OF THE COMPASS
143 REM s+ DIRECTIONS (DS) AND ARBITRARY ANSWERS (AS) ARE
158 REM ses DIMENSIONED AT LINE 788. INSTRUCTIONS ARE PRINTED
168 REM wes BY THE BLOCK OF LINES BEGINNING AT LINE 80@.
200 REM ses THE GAME PKOPER BEGINS A1 LINE 1808 WHERE THE NUMBER OF
210 REM wss ROWS AND COLUMNS (@<R.C<11) ARE INPU1. THE BOARD B 1S
_...,. ST Lk ‘{ SR 220 REM s*s FILLED WITH STARS €=1) , THE AUXILLIARY VALUES R1 AND CI
|'f L/ ll N, 230 REM esss (USED IN VARIOUS CONDITIONALS) ARE INITIALIZED. AS ARE
2 ¥ z 240 REM ese THE TOTAL NUMBER OF STARS IN THE BOARD (N) AND THE PLAYER
/{lll ‘ ” 250 REM ses WHOSE TURN 1T IS (P).
-,,\- . ey ,,,_,,.-. PRI A 2 B g \u-t..m (e 260 REM sss THE LOOP TRAVERSED FOR EACH MOVE BEGINS AT LINE 20e@-
2780 REM s=s FIRST THE BOARD 15 PRINTED. THEN THE SECTION FOR FETCH-
28@ REM ss+ ING THE ACTUAL MOVE IS ENTERED (AT LINE 380@). THE SIDE
298 REM sse OF THE BOARD (S$) IS5 INPUT, CHECKED, AND CONVERTED TO A
: . 38¢@ REM ses NUMERICAL INDEX ¢D). THEN THE MOVE ROW & COLUMN €10.J8)
We made this game up while putting together the PCC games book. Since it involved ggl: :g" vee ::5 Encnsn AND CHECKED. A SOMEWHAT COMPLICATED SECTION
4 ; ; . : s : ven HECKING AND EXECUTING THE ZOT IS BEGUN AT 4090,
some interesting programming I decided to write it up (it's in HP BASIC) in such a 338 REM sv¢ THE BASIC PROCEDEURE IS T0 BEGIN AT THE SPECIFIED ROW &
way as to be easy to follow and understand. From the number of REMark statements 340 REM sse COLUMN AND SCAN OUTWARD (WITH CO-ORDINATE INDICIES I & J)
: - : sefh : ; 35@ REM sss TO THE SIDE OF THE BOARD SPECIFIED BY D+ THIS IS ACCOMP-
it shoulc_i accompany a program rather than be incorporated in it. This program is 360" REW oo LISHED BY USTHE TU0 TNCREIENTS. 11 2 1o ONG oF Tnoce oe
offered in the spirit of providing an example of how to generate programs which are 370 REM s+ ZERO AND THE OTHER + DR - 1. DEPENDING ON THE DIRECTION
easy to learn from as well as do the intended job. 382 REM sse OF THE ZOT. 11 & J1 ARE DERIVED BY BLACK MAGIC FROM D
39@ REM s+ VIA THE TEMPORARY VARIABLES D@ AND S, WHICH PLAY NO FUR-
488 REM ses THER ROLE IN THE ALGORITHM.
In ZOT two (human) players compete to get the last bite of a 4X5 rectangular cookie g: :gﬂ see ;N THE INIT:::LS?GM A SWIICH (S@) =1 INDICATES
h / s e M sas SCANNING OV ARS, =@ SCANNING OVER SPACE. THE TRANSI-
whose sides are labeled with compass directions. 430 REM *as TION COF S0) 1->@ 15 LEGAL (TO ALLOW ZOTTING OVER LEADING
440 REM ses SPACES). A @->1 TRANSITION INDICATES THAT THE STARS ARE
450 REM ses NOT CONSECUTIVE. A COUNTER (C®) OF THE NUMBER OF STARS
| 460 REM SCANNED IS KEPT TO #] SIMPLIFY THEIR REMOVAL IF THE
478 REM ZOT IS LEGAL AND #2 TO DETECT A ZOT CONTAINING NO STARS
12345 488 REM CWHICH CONDITION IS NOT CAUGHT BY THE S8 °TRANSITIONS®)
498 REM IF THE MOVE PASSES ALL THESE TESTS THE INITIAL C@ POSI~
Here i oT e . 4 508 REM TIONS ARE RESCANNED (WITH THE HELP OF A DUMMY INDEX K)
ere is a ZOT cookie. A move is called a 1 % % % % % S1@ REM AND SET TO ZERO. THEN N IS UPDATED, IF [1°'S ZERO THE LAST
ZOT: it consists ofea(ing all the startsin a 2 % et g: :::: ?::RGHQS BEEN ZOTTED AND WE ENTER A TERMINAL DIALOG. IF
k - 2 AME'S STILL AFOOT WE SETUP FOR THE NEXT PLAYER AND
line from a particular edge of the cookie S TR e e 548 REM RE-ENTER THE LOOP FROM THE TOP €I.E. LINE 2000).
(N, S, E, or W) to some particular star. & RN A 550 REM
’ 568 REM AT LINE 5000 A SUBROUTINE THAT INSISTS ON A YES OR NO
578 REM ess REPLY BEGINS. A IS SET T0 | FOR °*YES', @ FOR *N@’.
580 REM =ss
s 590 REM e+ THESE REMARKS SHOULD SIMPLIFY UNTANGLING THE CODE.
600 REM sss HOWEVER, BASICK IS HARDLY A TRANSPARENT LANGUAGE.
619 REM ses THIS CODE IS DESIGNED TO BE SIMPLE AND COMPREMENSIBLE.
620 REM sss NOT "EFFICIENT" (WHATEVER THAT MEANS) !11
638 REM sss . .
708 REM »=s ONCE ONLY INITIALIZATI
Here are some sample ZOTS. Standard 12345 710 DIM BL19,101,58011,D$C41,AS(72)
i coordinate notation (row, column) is used. 128  DS="NSWE™
. 738 PRINT
1 " 748 PRINT "ess THE GAME OF Z0OT ewe*™
A P 758 PRINT
' 768 PRINT “DO YOU WANT INSTRUGTIONS i
H 8 = 770 GOSUB 5PEB
4 = 788 PRINT
798 IF A=8 THEN 1088
888 REM sss [NSTRUCTIONS
B18 PRINT "IN THE GAME OF ZOT THE TWD (HUMAN) PLAYERS COMPETE TO GETY
820 PRINT “THE LAST BITE OF A RECTANGULAR COOKIE. A MOVE, CALLED A"
838 PRINT “*ZOT', CONSISTS OF TAKING ALL THE STARS IN A LINE BETWEEN
848 PRINT "A GIVEN SIDE OF THE BOARD AND A PARTICULAR STAR. THE SIDES"
858 PRINT "OF THE BOARD ARE NAMED N,EsS & W (FOR NORIH, EAST ETC.)™
860 PRINT “LIKE ON A MAP. THE POSITION OF THE STAR IS GIVEN BY THE"
878 PRINT “ROW AND COLUMN IT'S IN. FOR EXAMPLE, IF THE FIRST MOVE"
880 PRINT “ON A A4 BY 5 (ROWS BY CCLUMNS) BOARD WERE * E,;3,2 ' THE RE-"
898 PRINT “SULTING BOARD WOULD BE &
900 PRINT * N
| 918 PRINT * " e e CZOTTING FROM THE EAST OVER T0 3,2)"
920 PRINT " IR E R 5 ¢+*S DENOTE ZOTTED UP STARS)"
925 PRINT * v e e ow o
93@ PRINT “THE STARS IN THE ZOT MUST BE CONSECUTIVE. YOU MAY NOT ZOT"
948 PRINT “EMPIY SPACE UNLESS [T IS BETKEEN THE EDGE OF THE BOARD"
958 PRINT "AND THE BEGINNING OF THE LINE OF STARS YOU ARE ZOT1ING"
968 PRINT “CIN THE GAME ABOVE THE SECOND PLAYER MAY NOT ZOT * Ss2,4 **
N34 978 PRINT “BECAUSE 2,3 IS EMPTY, BUT * E»3.1 * IS LEGAL)."
¥ 98@ PRINT
998 PRINT “HERE WE GO <.
12345 188@ REM *+» START THE GAME
1818 PRINT
1820 PRINT “NOW MANY ROWS AND COLUMNS IN THE COOKIE "1
1839 INPUT R.C
1848 REM s#% CHECK IF SIZE IS5 WITHIN LIMITS
1850 REM s++ (NOTE RESEMBLENCE TO LINES 3108 & 4258)
' 1060 IF ReC11-R) <= @ THEN 1080
1878 1F Ce(11-C)»@ THEN 1100
1888 PRINT “ALLOWED COOKIE DIMENSIONS RANGE FROM 1 10 18."
1898 GOTO 1900
1182 REM sse CHECK 7OR INTEGRAL COOKIE
1118 REM sss (NOTE RESEMBLENGE TO LINE 3188)
1128 IF R-INTC(R)+C-INTCC)=@ THEN 1158
1138 PRINT "COOKIE MUST HAVE INTEGER DIMENSIONS.™
1148 GOTO 1889
e 1158 REM sss [NITIALIZE BOARD AND AUXILL1ARY VARIABLES
A restriction is that all ZOTS must be 12345 1168 FOR 1=1 TO R
consecutive. For example, if the cookie ”;: ;?? j::.m 5
looks like the one at the left, then E3,3 1 A ]l:u NEXT J
and W12 are OK, but not W1 4. Holes are B v e 1208 NEXT 1
OK in front of the stars (like E3,3) but 3 s ey i et
not between stars (like W1 4). P A 1236 N=RsC
1242 P=1
e —— = =

I REM se»
2 REM s=es PEOPLE'S COMPUTER COMPANY @ AUGUST 9. 1974 (ABDICATION DAY)
3 REM *++ PROGRAMMED BY : MARC LE BRUN

THE GAME OF ZOT
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REM ¢e+ MAIN MOVE LOOP

REM sss PRINT THE BOARD

PRINT

FOR 1=} TO R

FOR J=1 TO C

IF Bll,J)=1 THEN 2889

PRINT * .'3

GOTO 2098

PRINT ™ ")

NEXT J

PRINT

NEXT |

PRINT

REM ses FETCH A MOVE

REM ##+ FETCH BOARD SI1DE

FRINT *YOUR MOVE PLAYER *“i1P3"™ 3*
PRINT *SIDE TO ZOT FROM "2

INPUT S§

REM ew»e DETERMINE SPECIFIED SIDE OF BOARD
D=1

IF SS{1,1)=D¥ID,D] THEN 3092
D=D+1

IF D<S THEN 3050

PRINT “THE SIDES OF THE BOARD ARE NAMED N.E.5 & W."
GOTO 3028

REM =#a FEICH CO-ORDINATES

PRINT "ROW, COLUMN TO ZOT 7O i
INPUT 18.J0

REM eese CHECK IF MOVE |5 ON BOARD
REM see (NOTE RESEMBLENCE TO LINES 19040 & 4258
IF 1@eCtR1-10) <= @ THEN 3142

IF Je«(C1-Ja)>@ THEN 3168

PRINT "ROWS ARE NUMBERED ! THRU “sR3™ 3 COLUMNS | THRU “jCi*

GOTO 3892

REM ese CHECK THAT MOVES ARE INTEGERS
REM eee ¢(NOTE RESEMBLENCE TO LINE 1108)
IF 18-INTCIA) «JB-INT(IR)=0 THEN 40080

PRINT “MOVES MUST REFER TO WHOLE NUMBERED ROWS AND COLUMNS.™

GOTO Je%2

REM e#s SCAN ALONG LINE OF ZOT. VERIFY MOVE AND UPDATE BOARD

REM #ss SET UP MACHINERY FOR SCANNING
DR=INTC(D~1)/2)

5=2«(D-2+D8)-3

11=S=¢1-DB)

J1=5=D0

I=10

J=Ja

REM es# INITIIALIZE SEARCH SWITCH AND STAR COUNTER
Sa=1i

ce=@

REM ®+e SCAN OUTWARD FROM MOVE TO EDGE OF BOARD
REM ese TEST FOR STAR

IF BL1.,J3=1 THEN 4178

REM ss= FOUND A SPACE t SET SWITCH AND CONTINUE SCAN
58=0

GOTO a220

REM =e= FOUND A STAR

REM ewse [IF WE WERE SCANNING SPACE THIS IS AN ILLEGAL ZOT)
IF 58=0 THEN al0@

REM esen OTHERWISE WE INCREASE THE STAR COUNT
ce=Co+1

REM #ee ADVANCE SCAN CO-ORDINATES TO NEXT POSITION
I=1+11

J=JsJl

REM sas CONTINUE SCANNING IF STILL ON BOARD

REM es» (NOTE RESEMBLENCE TO LINES 1848 £ 3128)

IF ' J=(RI=1)eJe(Cl~J) <» B THEN 4110

REM ees CHECK FOR NULL 20T

IF Ce>® THEN 4330

REM s#e PLAYER HAS ATTEMPTED TO ZOT EMPTY SPACE
PRINT “THE STARS IN YOUR ZOT MUST BE CONSECUTIVE."™
GOTO lema

REM ese MOVE 1S LEGAL. UPDATE BOARD ETC.

REM ess (SAME SCANNING TECHNIQUE AS ABOVE AT apo®)
I=1@

J=Je

FOR K=] TO C@

BLl.J)=@

I=1+11

J=Jdedl

NEXT K

N=N-C@

REM »sess CHMECK FOR A WIN

IF N=@ THEN 4488

REM ses NO WIN, SETUP FOR OTHER PLAYER AND LOOP
P=3-P

GOTO 20098

REM ses ANNOUNCE THE WIN

PRINT

PRINT “CONGATULATIONS PLAYER "iPi™ ON YOUR SUPERB ZOTSMANSHIFP 1!

PRINT "(BETTER LUCK NEXT TIME PLAYER *33-Pi* )™
PRINT

REM sese OFFER A REPLAY

PRINT “WOULD YOU LIKE TO PLAY ANOTHER GAME OF ZOT "»
GOSUB 5800

IF A=1 THEN 1200

PRINT "0.K. », SEE YOU FOLKS LATER.™

PRINT

sTOP

REM #e+ SUBROUTINE FOR YES/NO RESPONSES

INPUT AS

A=0

IF AS="NO" THEN 5880

As]

IF AS="YES™ THEN 5888

PRINT "PLEASE ANSWER YES OR NO.™

GOTO Ses8

RETURN

END

-l Enosm, LY - ——

PCC’S REFERENCE BOOK

Ever been frustrated by the lack of a single source of essential reference informa-
tion on home computing? Well, we have too, so we finally decided to put it to-
gether ourselves, into PCC’s Reference Book of Personal and Home Computing —
Spring, 1977. It will bring together in one place sources for hardware, software,
parts and services and for clubs, stores, periodicals, and books. It will also contain
many pages of more detailed information on numerous products and services.
Useful cross-reference indices help locate the manufacturers of specific products,
for example, floppy disk interfaces. Another attraction of PCC's Reference Book
is the collection of in-depth articles surveying many of the varied aspects of the
personal computing field.

Hundreds of sources for products and services, from the tiny one-man shop to the
international corporation, are now available for easy reference whenever needed.
Micro-computer enthusiasts will be saved time and untold frustration, not to men-
tion the money saved in comparative shopping. And even when the hobbyist is
not reading PCC'S Reference Book and dreaming about yet another peripheral de-
vice for their micro, they will find in its articles a wider perspective and deeper
understanding of this new and everchanging field. No one interested in.personal
and home computing can afford to be without this book of valuable refetence
information. PCC’s Reference Book of Personal and Home Computing = Spring,
1977 will soon be available for $4.95 from most local computer stores or directly
from People's Computer Company.

COMPUTER BOOK BUYERS: LOOK HERE!

The PCC Bookstore Catalog is now going to be a separate publication. It
will be sent free to all subscribers of the PCC newspaper. It will appear in
your mailbox quarterly, or more often,

The first issue will contain lots of new titles as well as all the old standbys.
New books are arriving on the scene faster than we can review them, so
your suggestions as to what we should carry are always gratefully accepted.
In fact, better yet, turn your suggestion into a review of the book(s) of
your choice.

Also, expect two new categories of books:

1. Conundrums and Puzzles to Program — Mathematical and logic
puzzles to challenge your program writing skills.

2. Learning — Books to aid in the constant quest for efficiency of
learning.

Daniel Rosset

PCC

Box E

Menlo Park, CA 94025
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REVIEW'S

REVIEWS by LeRoy Finkel

CALCULATORS/COMPUTERS
by Don Inman

INSTANT BASIC
by Jerald R. Brown

THE ELECTRONICS PROJECTS NEWSLETTER
REVIEW by Don Inman

Published monthly - September through May
by Robert Delp Elecrronics

Box 1026

Fremont, CA 94538

$10/year

Though primarily aimed at the educational market. the
electronic hobbyist will also be enticed by the low cost
construction porjects featured in this newsletter. Each
issue contains a featured project with an additional
bonus project sometimes included. The publication is
approximately 7 pages per issue and includes a parts
list and sources for the parts, photographs of finished
projects, schematic diagrams, and printed circuit board
layouts.

Constructions featured are inexpensive projects with
parts typically running from $2 - $2.50. Although the
cost of the newsletter ($10/year) at first seems rather
high, a school or hobbyist can conveniently build up a
library of projects over a period of time. An addi-
tional feature which is attractive to teachers is the

granting of reproduction rights for classroom use. Also,

student activities are suggested for most projects.
Time which is usually devoted to scouring electronics
magazines for simple projects can be eliminated when
the newsletter is utilized. In addition, electronics
magazines seem to be devoting their efforts towards
more and more complex projects, thus completely ig-
noring the beginning kit builder.

Typical projects and approximate parts costs featured
i%past newsletters have been Motor Speed Control -

. Digital Clock - §15, Talking Light - $6, and
Steadyhand Game - §3. Bonus projects have included
an economy motor speed control, an alarm circuit for
the digital clock, and a radio control for the digital
clock.

I would particularly recommend this newsletter to
teachers of electronics classes. Several plus features are
provided:

® The newsletter is educationally oriented
Projects are inexpensive (surplus paris can
frequently be used)

Projects are simple, yet useful

Student activities are suggested

Plans may be duplicated for classroom use
Provides a convenient method to build a
library of projects

All construction plans are offset printed on 8% by
11" white paper, one side only. This makes easy
reproduction by Xerox, ditto, or other methods.

||n|||||ifimi

The concept of CALCULATORS/COMPUTERS Magazine
was developed to provide practical computing material
written for educational purposes. Over the past few
years more and more hand held calculators and micro
computers have appeared in the classroom as well as in
the home. Many schools are exploring their use
through experimental programs. It is essential that
every student and parent become acquainted with the
nature of computers and roles which they play in our
society.

materials in quantily Compulcr sof tware development
is expensive. Until the market for such materials be-
comes sufficiently large, this area will be avoided by
the mass market oriented textbook publishers. The
development of computer software will be left to the
hobbyist and non-profit institutions such as PCC and
the schools themselves. Increased computer usage will
lead to a corresponding increase in the publication of
materials. It is the goal of CALCULATORS/COMPU-
TERS Magazine to search out material from equipment
manufacturers, hobbyists, teachers, parents, students,
and other polential sources. We will then edit the
material and present it in a form suitable for use in
the home or in the classroom. Individualized instruc-
tion, with each student working at his own pace and
reaching his own level of achievement. has been a goal
of education for some time,

We are seeking small modules which are specific, con-
crete, self-contained, and can be reproduced in sets for
direct classroom or home application, Particularly de-

“sirable is new, original material which is free and clear

of all copyrights. Original material of this nature will
be published with the author's by-line and will be paid
for at the rate of $10 per laid-out page. The publishers
will hold the right to edit such material and present it
in the form they consider most practical. Material for
use in the classroom should be accompanied by a
teacher’s commentary or guide. If a particular cate-
calculator or computer was used, that equipment should
be specifically named and any appropriate model num-
bers included.

Calculators and computers can support all educational
philosophies from conservative to progressive. Basic
skills can be reinforced through drill and practice.
Special environments and social situations can be cre-
ated through educational games and simulations. Prac-
tical applications of problem-solving skills can be ex-
perienced. All of these and more will be explored in
CALCULATORS/COMPUTERS Magazine.

As the Editor of CALCULATORS/COMPUTERS Maga-
zine, I believe that computing power exists to be shared,
not withheld., Just as a computing facility should pro-
vide easy access to equipment, CALCULATORS/COM-
PUTERS Magazine would hope to provide a vehicle for
easy access to and the sharing of software and curricula.

Subscriptions are available from Dymax, Box 310,
Menlo Park, CA 94025. Subscription rates:

Vol. T — 3 issues for $4 (May, Oct., Nov., 1977)

Vol. H — 7 issues for $12 (Subscription begins
with current issue.)

(Vols. I and Il may be ordered together for $14.)

CALCULATORS/COMPUTERS will be published seven
times a year: January through May, October and
November.

For the microcomputer enthusiast or the user of DEC's
BASIC PLUS language, there is finally a book to teach
you BASIC. No longer will you have to struggle
through the reference manual provided with your com-
puter. No longer will you have to adapt to a book
written for some other dialect of BASIC. [Instant
BASIC was written to teach Altair-style BASIC to beg-
inners using interesting programming ideas and applica-
tions that will be easily understood by the home com-
puter programmer. BASIC PLUS users know that the
two languages are very similar; thus, this book can be
used Dy them, as weii.

The author has a quiet writing style that slowly intro-
duces new ideas in a pleasant non-mathematical con-
text. To offset this style of writing, he has used the
zaniest, wildest, graphics available making this book a
barrel of fun to read! [Instant BASIC is an ‘active
participation’ workbook. The author asks you to
read it, then do it! The book is designed to be used

with your home computer at your side, so you can

learn by doing.

For those of you who already know some BASIC and
now want to learn this dialect, this workbook has
handy reference summary boxes that provide a

quick-reference summary of most statements (8K Altair
BASIC) including differences between Altair BASIC
and BASIC PLUS.

You'll like this book. It's designed for beginners,
covers most of the language and is fun to use. It's
available from the PCC bookstore for $6.00.

- ] —
YOUR HOME COMPUTER
by James S. White

Your Home Computer could be called a cookbook of
home computing since it tells you everything you
really wanted to know . . . but were unsure where
to ask. For those who know little or nothing about
computers, it starts at ground zero - what are compu-
ters, and painlessly introduces the new microcompu-
ting technology and terminology. It tells all about
home computer kits, computer stores, and how to
use your home computer for fun and profit! It is
written in plain language easily understood by the
novice, Computers and home appliances are compared
to explain how computers work. Loads of pictures
help understanding as well.

For those of us that know ‘something’ about compu-
ters, this book brings us up-to-date with micro-techno-
logy. | searched for months for a book to serve my
non-technical mind, to tell me how microcomputers
work and what makes them different from the mon-
sters and minis that | have used for years, I only
found books that emphasized microcomputer pro-
gramming. Your Home Computer provided the ans-
wers I wanted . . . what are micros? How are they
different? What's the jargon? What is this about
computer stores? Computer kits? TV terminals?
What is Altair? IMSAI? Zilog? Intel? What is
8080, 8008, 6800, Z-80? Computer clubs where
people meet to talk computers! And give away or
trade FREE software! (Heresy.) And most import-
ant, ‘Hey, what can I do with the thing besides play
space war games?’

Well, I got my answers and many more. And, the
book was fun to read. I'll even suggest to teachers
that Your Home Computer will serve as an excellent
introductory text for students interested in compu-
ting (home or otherwise). [t's available for $6.00
through the PCC Bookstore.




San Francisco Bay Area — Where It All Started — Has Its First Home Computing Convention
7,000 to 10,000 People
100 Conference Sessions
Publication of Proceedings Being Planned
200 Commercial & Homebrew Exhibits
Special Interest Social Centers

CO-SPONSORS INCLUDE AMATEUR, PROFESSIONAL, & EDUCATIONAL GROUPS

To Be Held in the San Francisco Civic Auditorium, Northern California’s Largest Convention Facility

CONFERENCE SECTIONS ON HOME COMPUTING

Being Planned

e Computer Graphics on Home Computers e Software Design for Personal Computers

e Computer-Driven & Computer-Assisted Music Systems e Microprogrammable Microprocessors for Hobbyists

e Speech Synthesis Using Home Computers » Optical Scanning for Inexpensive Program & Data Input
e Computers & Amateur Radio ¢ Floppy Disc Systems for Home Computers

e Computer Games: Alphanumeric & Graphic ¢ Hardware & Software Standards for Personal Systems

» Personal Computers for the Physically Handicapped ¢ Seminars for Club Leaders, Editors, Organizers, etc.

e Computers & Systems for Small Businesses ¢ Personal Computers in Education (associated with a

e Tutorials for Hardware Novices & Software Novices University of California short-course)

—— AND MUCH MORE ——

PRESENT-WORLD & FUTURE-WORLD BANQUET SPEAKERS

Fascinating Speakers will Discuss the Past, Present, & Future
Banquets to be Held in San Francisco’s St. Francis Hotel

Frederik Pohl, Science Fiction Writer, & Lecturer to Henry Tropp, Smithsonian Institution Researcher in
NASA, NY Academy of Science, etc. History of Computers, & Mathematician
Robots You Can Make for Fun & Profit The 1940’s: The FIRST Personal Computing Era

John Whitney, Pioneer Computer Film Maker under Ted Nelson, Author, Director of the Xanadu Electronic
grants from Natl Endow. for Arts, Guggenheim, IBM Literary Network, & Swarthmore College Lecturer
Digital Pyrotechnics: The Computer in Visual Arts Those Unforgettable Next Two Years

april 15-17, 19’77 - san francisco

©77-1-30c by Computer Faire

GET YOUR FREE COPY OF SILICON GULCH GAZETTE

= All the news about the First West Coast Computer Faire ¢ Details of the Proceedings of the Computer Faire
i) s s Plus lots more, just to make it interesting:
.J — “Hot news", & raging rumors from *‘Silicon Valley”
(the San Francisco Bay Area)
— Product announcements, equipment descriptions,
hardware & software news and
feature articles, efc.

Tasstecssazsd st adssssssssdtstsiasssssssssssnattssssssalssts s as it ettt snssday

» Just write, & say: “Send me the Gazerre.”
Jim Warren, Faire Chairperson
The Computer Faire
Box 1579, Palo Alto CA 94302
(415) 851.7464
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NEW
" DIREGTIONS

WHAT READERS WROTE

Whew! T've tabulated the written comments from
250 questionnaires, and find that PCC readers are an
incredibly diverse bunch. I've grouped comments
into categories to provide some sort of framework for
discussion.

Hardware

Readers want information of all sorts on hardware,
especially low cost stuff. Practical and detailed infor-
mation is wanted in a variety of areas.

¢ Equipment reviews that cover the types of systems
available, pros and cons of each, including kit
assembly time, frequency of hardware problems, etc.

* Guidelines on how to decide when you can’t handle
some hardware problem — and what to do then

¢ Articles to remove some of the mysteries of hard-
ware purchase/construction/debugging/maintenance
for people who are software oriented

¢ Info on hard copy CRT terminals that are cheap
or low cost conversion

. ¢ Schematics, circuit analysis, logic analysis

And while it was a fine idea, I regret to have to
announce that PCC will not be providing free hard-
ware as more than one reader suggested.

Interfaces

Several readers made requests for specific interfacing
information, I'm sure the list could be added to by
almost every one of you. So far requests include

* adapting an IBM selectric to serve as 1/O for a
microcomputer

¢ how to interface an Altair to a teletype

+ how to adapt Altair BASIC for Polymorphic’s
or Processor Tech's video interface

* how to add an ASCII keyboard to an Altair
parallel input board

¢+ how to put Altair (or other) BASIC on PROM
boards

¢ OCR home key terminal to tape

In addition, several readers expressed interest in
learning more about techniques for networking sever-
al computers.

Software

Readers want more sophisticated articles on software,
including info on design, implementation, trouble-
shooting, maintenance, and what’s on the drawing
boards. A number of readers want to learn more about
operating systems, compilers, machine assemblers, cross
assemblers. System simulation, multi-user systems,
parallel processing, and human interface problems were
also mentioned.

High-Level Languages

Many readers want to learn about new or unfamiliar
programming languages. Some of the languages speci-
fically menmmed include FORTRAN, APL, PASCAL,
TRACR, €, PL/1, LISP, LOGLAN, and SNOBOL.
General mfonnauon and comparative descriptions are
desired as well as code or inexpensive sources for
compilers/interpreters. Implementation on micros was
of special interest.

Applications

Lots of PCC readers have their own micros, and great
hopes about things to do with them if we look at the
desired applications. A partial list includes:

¢ Graphics, a high priority item for many; computer
art was also mentioned

+ Text processing, another high priority

Artificial intelligence game/simulation programs

were also requested by quite a number of readers

Plotting info

Software engineering techniques

Mini/micro software exchange

Computer-aided design

Mailing label systems

Inverted index systems

Programs to help automate home bookkeeping

activities

Programs for data storage and retrieval filing

systems

+ Very small business software (accounts, inventories,
lists)

¢ Software for reading printed material via TV
camera

¢ An emulator for the HP-35 or SR-52

Robotics

Exotic applications using opto-isolators, A/D and

D/A convertors

Sampling of experimental data

Votrax voice generators

Control of mechanical devices

Mail order computer keypunch services and

computer reports by mail
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Education

The issue of education was pretty much covered in
detail on the questionnaire, but there were some write
in comments anyhow. There were several requests to
look at various ways to use large systems for educa-
tional purposes. PLATO [V was mentioned, as was
instructional management (assessment, diagnosis, pre-
scription et. al. for teachers’ use, for counselors’ use,
and for self-analysis by students.) The ever-growing
use of micros in schools is something 2 number of
readers wish to know more about; one person request-
ed information on microcomputer products of interest
to people’ teaching computer education courses. Fin-
ally, PCCers want more tips on how to turn on kids
and others to educational uses of computers.

Games and/or Listings

While a few readers wanted fewer listings (suggesting
that they could be ordered if desired) most readers
wanted more listings, and more readable listings. While
interest was expressed in games, there were requests
for other types of games than those usually seen in
PCC: more games of the ‘life" type by Conway, fewer
grid-oriented games, more space games, and more games
of interest to adults. Listings of educational non-game
programs were also requested.

Format/Structure
A couple of people requested better organized layout,

and asked that we consider going to a magazine format.

Better quality printing was also mentioned, as were
more issues per year.

Other

Well, there were several requests for centerfolds
(watch it, the editor is a woman — wanna send me
your photo?) and one irrational request from a mem-
ber of the PCC Board of Directors for financial
stability, but in general, ‘other’ consists of undiluted
praise (‘1 like you the way you are’, ‘Just more of
the same, please’, etc., etc.) or individual comments
that didn’t fit nicely into any other (vops) category.
For example, there was a request for a list of names
and addresses of people willing to help get a system
up, another for more emphasis on programmable
calculators, another for information on human engin-
eering, with an emphasis on ease of use in man/
machine interfaces.

This is also the category where opposites often met:
some readers like fantasizing the future and would

like to see more of this, perhaps as science fiction
stories; others emphasize the need for fewer flights

of fancy and more down-to-earth practical applications.
Oh well, we can but try to please all the people

all the time . . .,

EDITOR'S REPLY

The readership survey has helped clarify just what readers
want from PCC: we hear you. Articles will be presented
from the viewpoint of those who know relatively little
about the subject area. In some areas, a series of articles
may be needed to educate ourselves to a reasonable

point — e.g., solutions to most interfacing problems
require at least a rudimentary familiarization with the
systems you’re trying to put together.

We are in the process of developing mechanisms to solicit
the type of articles you want, and you our readers may
well be able to help in this area. Take a look at the sugg-
ested list in the next section of this article. It is by no
means exhaustive, and should be used mainly to spark
ideas.

Recently we've had less to offer than many of you would
like on the subjects of hardware and interfacing, but we
hope to add more such articles gradually. Meanwhile,
we'll continue to try to include new product announce-
ments that relate to your requests (e.g., see how to get
more info on interfacing a Selectric typewriter to a
microcomputer under Announcements on Page 47)

and relevant reviews (see Don Inman’s review of the
Electronics Projects Newsletter, Page 40).

Software and high-level languages have been and will be
approached from a number of different angles. The most
recent Tiny BASIC and PILOT articles can serve either as
introductory material for beginners, or as tools for those
who wish to teach beginners. At the same time we hope to
to stimulate interest in helping us define standards for
easy-to-learn and easy-to-use high level languages which
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may be implemented on micros. We've begun to line up
potential authors to provide overviews-for-beginners on a
number of different languages and hope to soon be pub-
lishing the results of these efforts. And for those of you
interested in learning about assembly programming, don’t
miss Don Inman’s series on the Data Handler; Part 2
begins on Page 16 of this issue.

How did you artificial intelligence enthusiasts and/or rob-
otics fans like the last issue’s article on pet robots? We ex-
pect to be publishing more info from the United States
Robotics Society and we're also trying to line up some
more nuts and bolts applications articles and, most espec-
ially, programs.

We'd like to make it possible for anyone with access to a
computer to create her/his own educational materials.
We'll give you all the help we can in implementing high-
level languages suitable for constructing such materials.

For starters, the Z-80 assembly code for the language
PILOT appears in this issue. We will also publish chunks of
code that can serve as templates for writing programs suit-
able for varying educational objectives. For example, we
will publish examples of how to write the following in
PILOT:

+ Free-flowing conversational programs, which can be
used to entertain, or to discuss whatever you like.
Just what the user inputs is often used to control the
topic under discussion. Such programs are not aimed
at getting ‘right answers’ but at stimulating students,
rather as in a Socratic dialogue. Variations on this
type of program could be written to request informa-
tion for your taxes, etc.

+ Guessing game programs have right answers. They
may also be set up to allow a certain number of att-

empts at getting a correct answer, to score the student,

etc. Such a structure may be used to encourage
children’s reading skills in a game-like setting, or, at
the other end, mndrﬂlmdpmcﬂoefnshion
Again, the content v at the whim of the auth-
or. Teach math, cheminry formulas, nutrition, or
Swahili nouns. Beware tho, once you get into build-
ing these materials, you'll want to have access to lots
of storage.

¢ Interactive-story programs are really just a more inter-
esting way of looking at a form-filling program. Kids
and adults alike get a surprising charge out of genera-
ting stories. See, for example, the Goldilocks program
with the PILOT article. This approach can be used in
many form-filling applications as well.

Finally, we'll give tips on how you can teach others how to
write such programs. Some such programs can be built
even by 5 and 6 year olds.

We'll be paying closer attention to all listings that we pub-
lish. In general we want to improve documentation. We
will try to make sure that programs we publish are both well
proven fun and thoroughly documented and debugged, but
we’ll need your help to accomplish these goals. As time and
money allow we also hope to annotate various listings that
we publish, to provide readers with comments and perhaps
criticism of the programming style (or lack of it?) illustra-
ted by various listings. Since so many readers are using
listings to pick up pointers on programming, we decided this
might be a useful way to enhance the value of the listings.
Of course this means someone at this end must be able to
read and understand your code — just having evidence (say
from several runs) that the code works won’t be adequate.
We offer the PILOT and ZOT articles in this issue as illus-
trations of the directions we plan to pursue.

You may have noticed by now that our layout style is
changing. We'll be making changes, some gradually, some
not, over the next several issues. We’re also investigating
changing paper and/or going to a magazine format. And
would you believe a new name? We’re considering
‘Peoples’ Computers' . .. .. watch for advance notice of
our new form at the April 15-17 Computer Faire in San
Francisco.

ARTICLES WE'D LIKE TO SEE

This far-from-complete list is provided as suggestions only.
The order in which items are listed is of no significance.
Some topics as specified are worthy only of a brief discus-
sion; other could serve as a basis for a series of articles. In
all cases we wish to present material suitable for those who
know little or nothing about the area under discussion.

In addition to articles, we hope to publish reviews of books

relevant to our readers’ interests. We also cheerfully
mention articles of interest found in other publications.

Unfortunately, we can offer no monetary incentives to
would-be authors. (To say we're on a shoe-string budget is
an overstatement.) However, if we publish an article of
substantial length, we will thank you with a complimen-
tary one-year subscription if you so desire — or extend
your current subscription.

Hardware
+ How known system problems can be corrected (e.g.
‘How I built a $3 widget to correct the flakey whats-
it in Zitel’s 8080-based system.”)
¢ Maintenance tips: specific, general, what to do when
all else fails
¢ Details on individual systems running now and in
the works
¢ Overview of computer kits: assembly time, fre-
quency of hardware problems, amount of memory
required for various tasks, etc.
Information on a cheap hard copy CRT terminal
Information on parallel processing and pipeline
processing (useful for image processing, music,
and other applications where speed is needed.)

Interfacing :

+ How to adapt an IBM Selectric typewriter to serve
as I/0 for a microcomputer

¢ How to interface a teletype to various micros

¢ How to adapt Altair BASIC for Polymorphic’s or
Processor Tech’s video interface

¢ How to add an ASCII keyboard to an Altair parallel
input board

¢ Networking

> @

Software & Languages

¢ Comparing algorithms to do specific tasks (e.g.
sorting)

# Overviews of various langauges, including strengths,
weaknesses, where to get more information, charac-
teristics of systems on which they’re usually imple-
mented; languages mentioned by readers include
APL, PL/1, PASCAL, TRAC ® FORTRAN, LISP,
SNOBAL, BASIC, and SMALLTALK

* Articles on assembly language programming

¢ Meaty articles on software design, implementation,
debugging, documenting

¢ Articles on the ins-and-outs of compilers

Information on operating systems
Comparison of existing and proposed computer
languages

* »

Applications

Both in-depth background articles and well documented

debugged programs are of special interest in this category.
* Graphics, computer art

Text processing

Plotting

Small business software

Mailing label system

Personal and small business tax systems

* S * & @

Education

¢ Source code for easy-to-learn and easy-to-use
high level languages

+ Well documented, debugged instructional materials
on all sorts of topics and in all sorts of formats (drill
and practice, tutorial, etc.)

¢+ Information on what’s available in the computer edu-
cation arena, including home educators, schools (in-
cluding elementary to post graduate and vocational
training), research, industrial and military training,
community computer centers and information systems
and companies that sell computer education materials.

Games
¢ Well proven, fun, documented, debugged games
¢ Games of interest to adults such as those suggested
in last issue’s Don Quixote Starship

Other

Discussion of man/machine interface problems
Articles on programmable calculators

Articles on artificial intelligence

Information on robotics

> ® @

SUBMITTING ITEMS FOR PUBLICATION

LABEL everything please, your name, address and the date;
tapes should also include the program name, language and

system.

TYPE text if at all possible, double-spaced, on 8% x 11 inch
white paper.

DRAWINGS should be as clear and neat as possible in quk
ink on white paper. '

LISTINGS are hard to reproduce clearly, so please note:

¢ Use a new ribbon on plain white paper when making
a listing; we prefer roll paper or fan-fold paper

¢ Send copies of one or more RUNS of your program,
to verify that it runs and to provide a sense of how
things work — and to motivate more of us to read
the code. RUNS should illustrate the main purpose z
and operation of your program as clearly as possible.
Bells, whistles and special features should just be des-
cribed in the documentation unless they're particu-
larly relevant. See the example using ZOT in this
issue.

¢ Paper tapes of both the program and runs can provide
us with a way to make our own listing if we need to.
Then, if you give us permission, we can let CCC
(Community Computer Center) sell your program
cheaply via paper tape, to further the spread of inex-
pensive software. Finally, if we are so lucky as to have
access to a system on which your program runs, we
can try it out ourselves.

¢+ Make sure your code is well documented — use a sep-
arate sheet of paper. Refer to portions of code by line
number or label or address please, not by page number.
When writing documentation, keep in mind that read-
ers will include beginners and people who may be rel-
atively inexperienced with the language you’re using.
Helpful documentation/annotation can make your
code useful to more people. Documentation should
discuss just which cases are covered and which aren’t.

¢ If you send us a program to publish, we reserve the
right to annotate it (don’t worry, we won't publish
it if we don’t like it). See the PILOT article as an
example.
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I read in your Jan/Feb issue of 77 about the

Don Quixote Starship project. |am interested in space
games, especially in a non-competitive mode. It

seems to me that the game may be made interest-

ing by having a variety of goals, distinct for each
player. The game is won when everyone has attained
their goal. Limited resources make the attainment of
any goal impossible without cooperation. Perhapsa
universe exploration could contain as goals and players
a mapmaker, a technician whose primary task is to
improve the poor communication net between players,
a trader-merchant whose goal is to transport raw
materials and produced goods to where they are needed,
perhaps a doctor and a zookeeper, a farmer, and an
industrialist.

What is the Plato system? How can I get in contact
with it/them? The blurb on their rumored everlast-
ing 100 light year cubical universe fascinated me but
I don’t know how to follow up on it.

Stuart Smith
Computersmiths

Box 755

Meadow Vista, CA 95722

Well try to publish an article on the PLATO system
in the near future, and hopefully by then we'll have
tracked down the rumor about the simulated universe
game.

s(lsOsOss0ssssIselsCsaCsn

Lyvould.Joye to;seo PILOT qs tiny PILOT in a form which
requires no software knowledge (beyond using tiny PILOT
itself) and only.enough hardware knowledge to get it off
the type and into memory.. . . w0 '

Alsa — there may be a few others like me, who would like
a word-oriented language, but are not educational-use
oriented. Those “cheap”™ computers (cheap to a school,
but not to me) are available because of the hundreds (?)
of hobbyist users out there, Get them interested, and

the demand created will see versions of PILOT and

tiny PILOT for all the “cheap’ machines.

Lastly — your non-exhaustive list of cheap computers in
the tiny PILOT article in vol. 5, no. 3 PCC did not
mention two manufacturers of interest to soft-ware
oriented (as opposed to hard-ware oriented technician/
tinker types) persons, i.e. the APPLE computer and the
Processor Technology SOL. Both are “all on one board”
types, including interface to the outside world, and allow
you to get a system up with minimum fuss.

Michael Morris
4927 Asteria Street
Torrance, CA 90503

mislialislislisl sl isl el ial s ininl inl In]

Here is an opportunity for some PCC or DDJ readers who
have software questions. My background is strong in soft-
ware design (3 years of programming including system pro-
gramming on small computers; an MS in Computer Science)
but I’m a helpless neophyte when it comes to electrical
design. Although I know Ohm’s Law and the difference
between a resistor and a capacitor, | would be hopelessly
lost trying to read or understand the schematics of an
amplifier. The only testing (of electronic devices) that

I've done has been under the “plug and smoke’” method.
(1 can read logic diagrams—those limited to flip-flop,
gates, and invertors.) I would very much like to begin
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work on a homebrew system but I have a bad case of
cold feet.

I'm especially interested in computer controlled music
and interactive text editing.

What I would like to do is “trade™ my software under-
standing for some answers to hardware questions. Start-
ing with the general ones below and progressing to more
specific ones later. In exchange, | am willing to attempt
to answer any readers’ questions about software design,
including a general willingness to write (untested)
programs.

As for me: Where should I start? Know any good “How
To” books for a bungling pre-amateur? What test equip-
ment is necessary? (Limited budget!) Can I save money
on test equipment? (Kits, rentals—where?) Are there
some sub-projects on which 1 could “teethe™ that

could easily become an essential part of a later system?

As Bob Dylan said: “I'll let you be in my dream, if |
can be in yours.” Let's exchange questions, answers,
and ideas. My address is:

Terry E. Weymouth

4702 Beau Bien Lane East

Lisle, Illinois 60532
(Please...a price tag of $20 gives me a headache and | get
the hardcore blues around $100.)

Oh, how [ love PCC and DDJ! Keep it up.

it S
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I have read letters from other people in yolr ﬁtvir‘s?paper !
about starting HP-65 clubs. Although the HP-65 isan
awfully good calculator, it is‘also awfully expensive. I
have recently purchased’a SR-52'and I feel it is compar-
able to the HP-65, and 1 would like to get a SR-52 club
started. I think maybe correspondence between the
HP-65ers and the SR-52ers would also be appropriate
since programs from one calculator can be converted to
the other without too much trouble. Anyone interested?

Corey Ashford
2604 N.E. 61st
Portland, Ore. 97213
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Wanted: Games! I want to trade game programs in
BASIC with anyone in the country. Especially Star
Trek games.

I have heard a rumor that a PCC *station” will be
setting up in Cincinnati. Is this true? If so, where
and when?

John Baylis
4850 Drake Rd.
Cincinnati, Ohio 45243

A PCC station? Interesting notion, but nothing we've
heard of. Keep us posted!

OsOdsCOeCeCsCs e CeCs CeOeCeCsCe O]

Is it possible to obtain a complete set of the Fortran Man
series through Volume 4?7 1 would be willing to pay for
back issues containing the series, and for reprints or xerox
copies of installments that were in issues that are no
longer available.

Thanks.

Brad Baldwin

Box 2907
Garland, TX 75041

P.S. — 1 receive BYTE magazine and several more trade
publications, and I think yours is the most creative of
all. Keep it up. By the way, who does the drawings?
They're really fine.

Ann Miva, a freelance artist, does the illustrations. We're
exploring the possibilities of putting out an F-Man comic
book. =
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With regard to Lee Felsenstein's idea for 10-watt FM broad- -
cast stations as one-way data buses: I don’t think this will
work in this form. A 10-watt station has a reliable range

of about 2% miles. The number of channels available in

each area is limited by the FCC. This is for non-commercial
as well as commercial. One could get into'a situation

where the only available channel is in the commercial

part of the band, and engineering and program requirements
for that frequency are much stricter.

I would give a serious look at two-way data communications
in the 1215-mHz amateur band, or in the business com-
munication segments of the 470-890 mHz TV band, or

one of the educational closed-circuit TV channels. There’s
an outfit in the bay area that makes reasonably priced ham
gear for this band. A good article appeared in the December
1975 issue of QST. Similar equipment can be developed as
add-on gear to 144 or 432 mHz ham gear or public-service
surplus or even policeOband scanner receivers, Anyone who
can build a Data Handler and have it work with minimum
de-bugging can get a Technician Class ham license with

very little trouble. There is a nationwide push on not only
to get more hams licensed but to expand usage of the
amateur bands between 1215 and 10,500 mHz. Since the
engineering restrictions are minimal the service area
problem is also minimal. You could pilot and debug the
system on the ham bands and then (having found appropri-
ate technical standards, move on to a co-op or non-profit
installation on a commercial channel. One reason for
staying above 1215 mHz is there’s more space to play

with, and less chance of interfering with someone else

on an adjacent channel with high-baud-rate transmissions.

i i)
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Mike Fern
1046 So. Westlake No. 1
Los Angeles, CA 90006
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1 am secretary of the Lowell High School Computer

Club, and ever since school started we have been trying to
get a terminal to use. There is a fine computer at Wilson
High School which we could hook into through a phone
connection, but we have no terminal; this makes things
difficult. Half of our original members have already

quit, and the rest are threatening to walk out en masse

if we don’t do something soon. We have tried to raise
money, but at the rate we're going we should get our
terminal sometime late 1988. We would greatly appreciate
it if you could help us, because we're getting kind of
desperate. Can you help us? And if so, on what terms?
I'm sure we’d be glad to order a few paper tapes to help
defray the costs; some of those programs look absolutely
fascinating. I hope to hear from you soon, and I wish
you all a good day.

Sincerely,

Chris Wesling

Secretary, Lowell Computer Club
449 Ninth Avenue

San Francisco, CA 94118

PCC has no $ available for such efforts; any angels out
there in readership land? Also, it’s CCC, not PCC, that
sells paper tapes.

OsOeOsOsOsOe(sOeOeOsCeOnOsCOsCOn]

[ am willing to supply descriptions or listings to anyone
as long as they supply an envelope and sufficient postage.
The description is 10 pages long and the program listing
and program description is 30 pages long. I am also

willing to exchange game listings for programs written
in BASIC, FORTRAN, APL or almost anything else.

This is the first version of the game, and | have no
doubt that numerous changes will be made. I am also
thinking about rewritting it in ALGOL or PL/1 in the
near future.

Mail should go to either my school address (Sept. to
May):  Dave Warker

Box 5739

River Campus Station

Rochester, N.Y. 14627
or my home address:

715 North St. ¥ N

Egg Harbor, N.J. 08215
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There is a star trek game, written in BASIC, called TREK
73. After playing this pseudo real-time game, I decided
to try to write a game of my own. The result was
approximately 1400 lines of FORTRAN code, in its
present form. The basic game setup is as follows:

The player controls a ship with phasers, photon torpedos,
warp engines, etc. He plays against from 1 to 5 Klingon
ships which are equipped similar to his, and are controlled
by the computer. They presently have no strategy but
that will be added soon. The game is pseudo real-time,
ships and torpedos have a velocity and take time to get

to wherever they're going. There is a rudimentary rating
system and various other nicities built in. The game

ends when either the Klingons or the player lose all their
shields, or if the player terminates the game with a

special command.

The program is written in “barebones” FORTRAN, so the
program should compile on any computer that supports
fortran with only a few changes.

I am intrigued by this game of Dungeons and Dragons.

there any group in my area that you know of? (or your
area, or ANY area?) Whether man, myth, or Dragon, it
seems to be the thing to do.

How does one go about joining your organization of
Pen Dragons? Is this open to anyone or do | have to
have fiery breath? (only after a hot pizza if you must
know). I'm sweet, cuddly and don’t make messes in
the house. How about it?

After rambling on, I have but one thing to say. Keep on
Dragon (pun). Seriously thou, I like your magazine
(PCC, 1 haven’t seen Dr. Dobb’s), 50 keep up the good
job. You aren't alone.

Bradley J. Q. Johnson N
The Wizard of Q

714 N. 6th St.

Lake City, MN 55041

Publications involved with Dungeons and Dragons games
are listed on page 42, PCC Volume 5, Number 3. And
see this issue regarding guidelines for submitting stuff
for publication.
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1) 1like the IL (intermediate language) approach. Itis
very similar to the method that has been evolying for
some software I'm working on (a monitor and assembler
for the 6502), and now I begin to wonder if I cannot
make the two compatible, i.e.: use the same IL inter-
preter for Tiny BASIC (TB) and the monitor/assembler.
There are some different machine language (ML) calls,
but there is plenty of room to define more in TB’s IL
(and almost unlimited room in Whipple & Arnolds
version). Will let you know how this works out. It
seems to me that a well developed master IL (MIL)
might be possible which would allow development of
editors, executives, assemblers, languages, maybe
loaders, etc. Is this blue-sky?

2) How much slower should the two level approach be
as compared to a one level approach? (Factor of 1.5,3,10,
407) Any rough ideas?

3) Calculator chip extended function units are too
slow!

4) I agree: "nuff BASIC, SMALL PASCAL would be of
much interest, CASUAL and TINY HI are intriguing.
5) More references to trade & professional sources
(literature). (speaking of which, where does one find
the planet Pern?)

6) Re using an acoustic coupler for cassette tapes: this
may not work very well. See the analysis in The Computer
Hobbiest, No. 5 (Box 295, Cary NC 27511). Briefly,
the “scuzziness” of a cassette recorder and of a phone
line are of different natures. Also, who needs another
300 bps cassette standard? One major problem with
the KC standard is that it's too slow, so everyone wants
to use something faster for themselves (and two cassette
interfaces is awkward to ask of folk). And for higher
bit rates, you can be pretty sure that high speed modems
(/F they work on a cassette at all) will be much more
expensive than other (self-clocking) techniques, e.g.:
Digital Group & Tarbell. And a final note for those
who go ahead anyway (which I encourage as long as
nobody forks out too much dough unril this is

tested): standard acoustic couplers transmit on one
frequency pair and receive on another pair, i.¢.: they
won’t read what they write. On some modems, the
“self-test™ mode will allow transmitting and receiv-

ing on the same pair. [ believe the Motorola MC14412
universal modem chip will allow this, also. (Likewise
the MC6860 of the 6800 family has self-test.) Good
luck! It should work (at 300 bps on a decent

‘cassette unit), Exchange may be pretty hard tho.

7) Good articles on double density for floppies in
Sept., Oct., and Dec. issues of Computer Design. Re
HLL, see A General-Purpose Macro Processor as a
Poor Man's Compiler-Compiler by Andrew S.
Tanenbaum in IEEE trans. on software eng., Vol.
SE-2, No. 2, P, 121 (June 1976). Of special interest
is his description of SAL, a PASCAL-like systems
programming language. 1 think it could be Tinied
cleanly.

Zhahai Stewart
P.0. Box 1637
Boulder, CO 80306
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Desperately looking for a BASIC Interpreter to run on
my KIM-1 System. Will gladly pay! At your mercy!
Edward L. Pavia

127 Sugar Maple Drive

Rochester, N.Y. 14615
DeOeCOs0eO0sOeOsOsOsOeOeOeeOsOs0]
I've got a four-voice, polyphonic tone generator sub-
routine for the 8080 which 'm trying to sell. Actually
its the great-great-great grandson of the first one |
wrote, and [ think this one’s finally good enough. In
fact, I was calling myself all kinds of genius the night

I wrote it! Here’s the spec’s:

Range: Four octaves of chromatic notes centered around
middle-C. (With a 2 MHz CPU clock)

External parts required: One latched four bit parallel
TTL output port, four fixed uncritical resistors,
one electrolytic cap (uncritical) and an amp.

Adjustments to hardware: Set volume and tone on your
amp to your liking. Maybe (but I doubt it)
change some parts if your amp has too low
gain or you were way off on the original values.

Frequency accuracy: +/— almost % a chromatic interval
on the tippy-top notes; error decreases in pro-
portion to the frequency, so the bass is very
reassuring even if the top half-octave is
“rinky-tinky"",

Tuneability to other instruments: Maybe, by putting in
NOP’s or something.

Framing error (pulse width modulation): No.

Intermodulation distortion or other interaction between
notes: None, unless your amp is really bad and
you have to reduce the values of the resistors to
almost nothing to get the volume you want. Each
voice comes out on its own bit of the four-bit
port (you could have stereo output — even quad!)

External timing circuitry required? Nope. It plays from
zero to about four seconds of sound with 65K
possible durations in-between.

Waveform control: None.

Envelope control: On-off on each note. The four left-
‘over bits on the output port could trigger some’
simple clipping type envelope shapers...

Memory requirement: 58 (decimal) bytes of fast, static
RAM. (1000 nanosec static rams would decrease
speed and frequency by about 30%). Four one-
byte constants must be “stuffed” into the program
by the calling routine to change notes. (Five if
you want trigger outputs.) Also, the table to
convert chromatic note-numbers into timing
constants is 52 (decimal) bytes.

Thumping: Slight thump when a note goes “on”" or “off”.
Otherwise, if voices are sustained, there is a
slight “wivvle” caused by the pause as the
driving routine looks up the next note of music.

Selling arrangements: $20, and you can do anything with
it (except copyright it!); $2 if you promise not to
distribute copies of it. I won't accept any payment
which doesn’t turn into cash quickly — cash isfine
if you want to risk it! These prices are contingent
on demand. You get source listings of the tone
generator routine and a “dumb driver” program,
object listings, table of timing constants, list of
a song for the “dumb driver” (those last three
in octal, hex or decimal — please specify), circuit
for getting the music out, and some comments, I
assume you know how to relocate and modify
object programs.

Demonstration tapes: If you send a cassette in a prepaid
mailer with 50Q, I'll record on it whatever music
I've whipped up by then, and answer any questions
you record on the cassette. The same goes for
reel-to-reel tapes, but my recorder is stereo. (Also
indicate speed.) Right now I'm coding a “subset™
of Bach's G-minor fugue. (“the quote Little
unquote™)  That’s all, folks.

Steve Witham
168 Painter Road
Mecia, PA 19063
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VT-4800 VIDEO TERMINAL series is intended for operation over the -25 to +85° C range
and is available in either a 16-pin ceramic DIP or a 16-pin
Epoxy B DIP. The LF13331, 2 and 3 series is a commercial
grade version which operate over the 0 to +70° C range and
is availalbe in Epoxy B DIP. In quantities of 100, the

LF13331 sells for $2.85 each. Delivery is from stock.

The standard features of the VT-4800 include:

o [ts own 4K bytes of RAM
Expandable to 16K bytes
® Complete cursor control
e Direct Cursor addressing
Allows keyboard or software to position
the cursor anywhere on the screen
® Character read at cursor position
e Scroll up and Scroll down
Allows up to 16K of RAM to be scrolled
through before any data is lost
® Five clearing controls
® Page increment and decrement
e Character enchance
Displayed character can be
white on black or black on white
® All 32 control functions decoded and strappable
e Standard RS-232, TTL serial 1/0, and TTL parallel
1/0
e Selectable BAUD rates
110, 300, 600, 1200, 2400, 4800, 9600
® Interfaces to any ASCII keyboard

o o [ o o [ o o (o o (o e o o o e [ e
COMPUTER ART COURSE!!!

The computer as a tool for the artist will be taught at De
Anza College in Cupertino, California this Spring Quarter,
April—June, 1977. (Art 22, 3 units, Wednesdays 2:30-
4:30 p.m.) Gregory Yob, known to some of you for
WUMPUS and MANDALA will be teaching. There are no
prerequisites and both non-programmers and home
brewers are welcome.

CCie e e e e e e e s e Os e (Os CeOsCsCe
CONVENTION

15th Annual Convention
Association for Educational Data Systems

. : : April 2529, 1977 (g
* C deo outputs availabl P et w
omposite and separate video outputs available Gredn Oikis Tnn, Fort Worth! Tixi ° 5
The VT-4800 is available primarily in kit form in any con-  National Headquarters: b @
figuration from single boards to 100% complete Kits. 1201 Sixteenth Street, NW e s
Assembled and tested models can be purchased for a Washington, D.C. 20036 @ >

standard assembly fee. Please consult current price list for
detailed descriptions of options available.

Video Terminal Techuology
P.O. %oawf',’ W}‘\ _
Sunnyvale, CA 94088 < b
(408) 255-3001 : '-

(202) 833-4100 PO
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CONFERENCE

Texas State University, Commerce, Texas. Session topics
CwOeCleCeCaCOaCieOeCeOeClaaCla0eCel el *Large Systems” and “Mini and Micro Systems.”
NEW ANALOG SWITCH SERIES

In addition to keynote speeches given by C.A. Conover and
A new series of analog switches developed by National Harvey Cragon, panel discussions will be held by industrial
Semiconductor Corp. combines bipolar and JFET technol-
ogy, producing the Industry’s first single-chip quadruple
JFET switches. Combined with this new monolithic pro-
cess is a unique circuit technique that allows the new analog
switches to maintain a constant resistance over the wide
analog voltage range of +10 volts.
Designated the LF11331, LF11332, LF11333, LF11201,
and LF11202, the new analog switches are designed to
operate from minimum TTL input levels and feature a
break-before-make switching action. The LF11331 contains
four normally-open switches with a common disable pin
that opens all of the switches in the package. The LF11332
contains four normally-closed switches with a common
disable. The LF11333 contains two normally-closed
switches and two normally-open switches with a
common disable. The LF11202 has four normally-
open switches. .
All of the new analog switches feature constant ‘ON’ re-
sistance for signals up to +10 volts and 100 kHz, high open-
switch isolation at 1 mHz of 50 db, off-state leakage of
less than | nanoamp, and can handle small level analog
signals up to 50 mHz. They are intended for use in appli-
cations where a dc-to-medium-frequency analog signal is to WHEN: April 30/May 1, 1977 beginning at 10:00 a.m.
be controlled by a TTL, DTL, or RTL logic signal such as
in computer controlled audio switching systems and in
digitally controlled process control systems. The devices

in the respective computer usage areas.

Fees: $20 (510 for students). For further information
contact Donna Hutcheson, Computer Users Conference
Coordinator, East Texas State University, Department of
Computer Science, Commerce, Texas 75428.

Telephone: (214) 468-2954
(o o o o (o [ o o (o o o o e [ e o e [l

2ND TRENTON COMPUTER FESTIVAL — 77

WHAT: $4.00 General Registration; $§2.00 Student
Huge Hardware & Software Flea Market
Amateur Computer Club Convention
Special IEEE Conference on Consumer & Hobby

Application of Microcomputers
Plus exhibits, displays, technical talks, contests,
home computing, prizes, etc., etc., etc!

WHERE: Trenton State College, Route 31, Trenton NJ

operate from +15 volt supplies and switch a +10 volt signal. goR FURTHER INFORMATION: Call Jaci DiPaolo (609)

Three operating temperature ranges are offered for allof ~ 771-2487 or write Trenton Computer Festival, Trenton
the analog switches. The LF11331, 2 and 3 is intended for State College, Trenton, NJ 08625.

operation over the -55-to +125°C military range and is
available in a 16-pin ceramic DIP. The LF11201 and 2
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WORLD GAME 77

The 8th Annual World Game Workshop will be held this
sumimer in Philadelphia at the University of Pennsylvania
in conjunction with the University City Science Center, the
Franklin Institute, the International House of Philadelphia,
and Buckminster Fuller. The program is produced by
Earth Metabolic Design, Inc. and consists of two stages:

STAGE I: Planetary Planning Symposium (June 19-25)

The Planetary Planning Symposium will be a week-long
schedule of morning and evening lectures with alternative
afternoon seminars on various topics related to global plan-
ning. The lecture series will feature distinguished scientists
and humanists who will present their viewpoints and theories
concerning critical world-wide problems and their possible
solutions. In previous years, these speakers have included:
Buckminster Fuller, lan McHarg, Russell Ackoff, Howard
Odum, John Platt, Ervin Laszlo, Hazel Henderson, Stuart
Brand, Erich Jantsh and many others. This symposium will
be held before a large multidisciplinary audience during the
week of June 19th to June 25th.

STAGE 11: Design Science Laboratory

The Design Science Laboratory is designed to provide a

more in-depth working experienve in comprehensive planning
for human needs. It will consist of several long-range
planning projects facilitated by a variety of experts at their
place of work. The orientation program for this process

will be held on June 26th and 27th in Philadelphia and the
projects themselves may last as long as six to eight weeks in
several locations besides Philadelphia. :

The purpose of the entire warkshop is to explore and de-
sign alternatives for better meeting the life-support needs

1977 COMPUTER USERS CONFERENCE March 25, East of all humanity. It is centered around Buckminster

Fuller’s metaphor of “World Game™, which describes a pro-
cess of exploring alternative planning and design strategies
for providing progressively higher standards of living for

all humanity.

and educational representatives concerning needs and trends In all of the past World Game Workshops, participants have

been organized into planning teams to develop strategies for
better meeting human needs in an environmentally sound
manner. The participants in World Game *77 will explore
the potentials of comprehensive planning as a means of
solving critical world-wide problems. This requires a multi-
plicity of policies, strategies and designs, tested and developed
by as many people as possible. In this context, World Game
*77 will be an educational experience in which people can
learn to become participants rather than spectators, acquir -
ing the confidence and ability to initiate positive actions
upon specific problems in the world today.

There are @ limited number of scholarships available for the
workshop. It is possible to attend the week-long planetary
planning symposium alone for a tuition of $200; or the
entire workshop for a tuition of $350.

For further information and application write:
WORLD GAME * 77

University City Science Center

3500 Market Street

Philadelphia, PA 19104 g
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MORE THAN YOUR MIND CAN HEAR

“Unplayed by Human Hands — A Computer-performed

(eCieClsCeCnCsOanCs e e CeCis e CeCe e Organ Recital” is the first record of its kind. It is the five-



year product of what began as a computer hobby, some
time before microprocessors became available. For that
reason, the system is implemented on one of DEC’s original
refrigerator-size PDP-8 systems. In the future there’s no
reason the system cannot be duplicated on a microprocessor.

It’s $8.00 for one, $12.00 for two, and less in larger
quantities.

Dr. Prentiss Knowlton
Computer Humanities
2310 El Moreno Street
La Crescenta, CA 91214
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THE COMPUTER PROGRAM

This is a proposal for a radio program which will be of
interest to the home/amateur/personal computing hobbyist.
“The Computer Program” would be a radio program of
interest to this constantly growing common interest group.

If all went as scheduled, the first broadcast of “The Compu-
ter Program™ was on WBUR, 90.9 FM, Boston, January 22,
1977, 11:00 a.m. to 12:30 p.m., live, with calls from
listeners.

The planned format is:

1) A guest will speak on a topic of his choice.

2) The moderator/host will ask questions related to
the topic.

3) Listeners may call with questions for the guest.

4) Announcement of a bibliography/resource list
related to the guest’s topic, including books for
beginners, films, publications, events related to the
topic, experts, manufacturers and distributors of
related equipment or materials.

5) Request for listener response to the program in
general, and the guest's topic in particular.

6) Computer Reports — like Consumer Reports, you
will learn which computers users think are best (tis
better to be learned than burned!)

7) General news items of interest to the home computer
hobbyist.

8) Raw Random Rumors

9) Musical open and close? Any suggestions, besides

DAISY as z close?
10) Announcement of the next guest speaker.
11) Credits

The program can vary in length from 1/2 — 2 hours, with
space for advertising if broadcast on commercial stations.
Parts of each program, such as the guest speaker, or general
news, could be broadcast separately. COMPUTER STORES
should note that this may be a good way to tell the world
about your products and services! Write or call for informa-
tion about how to have this program braodcast in your area.

Richard Gardner

The Computer Program
Box 134

Harvard Square
Cambridge, MA 02138
(617) 354-1216
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NEW! CROMENCO Z-2!

The industry’s most powerful microcomputer is only
$595 in kit form. But it has a fast 250-nanosecond
cycle time, the power of the Z-80 uP, and many
special features. Cromemco, one of the best-known
names in the microcomputer field, is introducing its
new Z-2 microcomputer which is specifically designed
to make available state-of-the-art power and speed in
a low-cost microcomputer for dedicated work.

A significant feature of the new Z-2 is that it uses the
Z-80 microprocessor, generally considered to be the
standard of the next generation of microprocessors.

The Z-80 has much more power and speed than such
previous popular chips as the 8080, 6800, etc.

It's noteworthy, too, that Cromemco uses an espe-
cially fast version of the Z-80, one that has a speed
of 4 MHz. Cromemco memories and peripherals are
also designed to work at this speed, the fastest in the
microcomputer field.

Essentials of the Z-2

The new Cromemco Z-2 is designed to provide the
engineer or even the hobbyist with the industry’s
fastest and most powerful microcomputer in a form
especially convenient to application in dedicated
industrial, educational, instrumentation, laboratory,
business and other work.

To give it maximum usefulness and convenience in
these applications, the Z-2 contains (a) Cromemco’s
fast, powerful CPU card, (b) a motherboard with 21
card sockets, and (c) an extremely heavy duty power
supply capable of meeting virtually any power need
including floppy disk drives.

The above circuitry is contained in an all-metal
housing arranged for either relay-rack or bench-
cabinet mounting. The front panel of the computer
is totally free and clear of controls or switches of any
kind to make the computer immune to accidental
program or memory mishaps caused by accidental
switch flipping.

Heavy Duty Power Supply

The power supply in the Z-2 is designed to provide
what can only be described as abundant power for
all foreseeable combinations of circuits and peri-
pherals including use of a floppy disk drive.

To this end, the Z-2 provides 30A from 8V, and 15A
from both +18 and —18.

Broad Software Support

Since the Z-2 uses the Z-80 microprocessor, present
8080 software can generally be used with the Z-2.
Cromemco, too, offers substantial software support
including a monitor, assembler, and a control-BASIC

. interpreter which is specifically devised for micro-

processor control applications.

§-100 Bus Gives Wide Peripheral Compatibility

The Z-2 uses the S-100 bus that has become standard
in the microcomputer field. Dozens of manufacturers
support this bus with compatible peripherals.

Cromemco itself has very well known compatible
peripherals such as a 7-channel A/D and D/A con-
verter; the low-cost BYTESAVER which contains

a PROM programmer and provides capacity for 8K
bytes of memory; a color graphics interface which
permits an ordinary color TV set to be used as a
Jull-color graphics terminal; a digital interface that
provides two serial 1/O ports, two 8bit parallel /O
ports and 10 independent programmable interval
timers; and others. Cromenco also supports the Z-2
with fast 4 MHz dynamic RAM memories as mentioned
earlier.

Rack or Cabinet Mounting

The Z-2 is supplied in a black-anodized metal case for
mounting in a standard 19-inch relay rack. A quality
stylized bench cabinet in an attractive blue color is
also available.

Kit or Assembled

The Z-2 is available in either kit or assembled form.

The kit comprises the Z-2 for rack mounting, the Cro-
memco 4 MHz microprocessor card, the full-length 21-
slot motherboard, heavy duty power supply, one card
socket and card-guide set, and front panel. The assembled
Z-2 includes the aboye as well as all 21 sockets and

card guides and a cooling fan.

Price/Delivery
Price of the Z-2 in kit form is only $595; delivery is
from stock to 30.days.

For more information, contact:
Joe McCrate
Cromemco, Inc
2432 Charleston Rd
Mountain View, CA 94043
(415) 964-7400
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gL%%OCOMPUTER SELECTRIC INTERFACING

Interfacing a Selectric to your microcomputer? The
Center for the Study of the Future, & religious infor-
mation networking organization, has just released a
Selectric interface card for any of the Dura or Itel
Selectric terminals with 24 volt solenoids (Dura 1021,
1040, etc.) as well as for the Tycom adaptor. Input
is RS-232 seven bit ASCII at 110 or 134 baud.

Application areas include word processing, mailing
labels, stencil preparation, newsletter editing and
composing, correspondence, information retrieval......

The card is available in a kit form without power
supplies for only $325, but is also available with
power supplies as well as assembled, Some Dura
units are also available as completed systems. And
$15.00 will buy you a do-it-yourself book, including
schematics, called Interfacing Selectrics to Micro-
computers. For a brochure, send a SASE (stamped
self-addressed envelope) to:

Center for the Study of the Future
4110 N.E. Alameda
Portland, OR 97212
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ADD A CALCULATOR CHIP TO YOUR
MICRO!

Now you can have full floating point calculations
without using a lot of memory. With the RSG
Electronics mathematical function unit printed
circuit board, you get not only the standard add,
subtract, multiply and divide, but a full 40 function
floating point calculator array. Unique features
include:
Complete compatibility with any computer having
one TTL level I/O port.
Straightforward programming using I/0 commands.
Speed approximating and often better than soft-
ware equivalents.
Special functions may be programmed to operate
independent of further processor control.
Built-in overflow and error detection.
A high quality board with through hole plating
and gold plated fingers together with clear and
complete instructions.

Is in stock now and available from:

RSG Electronics

P.O. Box 13

Santa Margarita, CA 93453

PC Board only $24.95
PC Board plus CMOS chips 59.95
Postage and handling 1.23

California residents, please add 6% sales tax.

OsCa(eOeseeCeeOseOsOseCjal]
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