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Spinnaker’s early learni
games will help make your children
as smart as you tell everyone they are.

' Rhvmes and Riddles”
I (Ages 4-9)Is a letter quess-
 ing game featuring Kids'
~ favorite riddles, farmous say-
- Ings and nursery rhymes,
Story Machine™ (Ages
. 5-9) lets children write their
- own storles and see them
come to life on the screen.
: And FACEMARER™ lets your
: . children create their own funny
After all, they're your kids, . faces and make them wink, smile,
Spinnaker can help make them even = wiaggle ears (not your kids’ ears,
smarter, With a line of educational software the cars on the screen), etc.
that kids love to play. And we're intro-

Spinnaker games make the computer ducing new games S S S
screen come to life with full color graphics — all the time. Fm
and sound. And they're fun. Lots of fun. But 50 look far Spinnaker
they also have real educational value, dames at your local

Same of our aames help exercl=e vaur software retaller ar by
child's creativity, Others Improve memory  writing to: Spinnaker
and concentration. While others help to Software, 215 First 5t,
Improve your child's writing, vocabulary, Cambridge, MA 02142,
and spelling skills, And show your kids

And every Spinnaker game provides how smart their par-
famillarity with the cormputer and helps your ents really are.

chiigren reel friendly with the computer.
Even If they've never used a comput-
er before, i
And Spinnaker games are compati- A .-

ble with the most popular computers:
Apple” Atarl® and IBM®

Our newest garme, Hinder Corip™
(Ages 5-8) Is a collection of learn-
Ing exercises presented in a fun
and exciting manner,

e
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PLATO WIDENS
YOUR CHILD'S WORLD.

Announcing new educational courseware
for microcomputers to improve your child's
Basic Skills, High School Skills or Foreign Language vocabulary.
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WIDEN YOUR CHILD’S WORLD WITH
THIS INTRODUCTORY OFFERING.

10 DAY MONEY-BACK GUARANTEE.

Now, until May 31, 1983, BEFORE ORDERING: CHECK TO
when or denng alesson MAKE SURE YOUR EQUIPMENT
at $45.00, you may order MEETS THESE REQUIREMENTS.
additional lessons for just Apple il Atari i
s2s . PLUS 800 99/4A

$35.00 each. (Additional disk
is included with each lesson Memory: | 48K 48K 48K
at no additional charge.) —
Mail this form, or call toll-free v g | aiskand | 1 diskand | 1 disk and
800/233-3784. (In California, - PLATO

I 800/233-3785 Qperating |55 33{D0.S.2 | inferpreter
cal /233- J System: Cartroger
Apple® isa trademark of Apple Computer, Inc. Wil display on any color or b/w monitor
Atari® is a registered trademark of Atari, Inc. or TV compatible with your microcomputer
I‘I:;‘ifu :1 r:r%isstered trademark of Texas listed.
Warranty avt;ilsble free from the Control Data *BLATO Interpreter Cartridge may be ordered
gxbghzs:'nziqg Co., 4455 Eastgate Mail. San Diego. ggrét/!y M\wm? ngrid;er form b.elow. Only one per

S S O DS - 32 3 ‘“u-‘----n--i-mmm
CONTROL DATA PUBLISHING CO., PO. Bdx 261127, San Diego, CA 92126
SHIP TO: (Please Print)
Name. )
Address
City. State Zip
['_'] Payment enclosed (Check or money order only. Make payable to Control Data
Publishing Co.).

D Mastercharge D VISA D American Express D Diners Club
Noogor LL L L 1 11 10 p 1L b | et
Your signature. Phone

INTRODUCTORY PRICES: One lesson $45.00. Each additional lesson $35.00.

Pricefor order:. ... ... e s D Include PLATO Interpreter Cartridge
Calif. Residents: add 6% for my TI 98/4A. Price $50.00.
sales tax RARRREIERE s $ O Please send information on
Mrandimg. s s__200 lossonis),
‘ [[]Please send '
TOTALPRICE: ............. s copies of your courseware catalog.

Please complete the following: (Indicate computer for which you are ordering courseware.)
APPLE I PLUS O ATARI800 0 'TI99/4A[) Available on APPLE Il PLUS only

Title (see course Title (see course
Quantity | description for skill level) Quantity | description for skill level)
Basic Number Facts French—Travel Words
Whole Numbers German—Travel Words
Decimals Spanish—Travel Words
Fractions French—Shopping Words
Physics—Elementary Mechanics German—Shopping Words
French Vocabulari@BuiIder Spanish--Shopping Words
German Vocabulary Builder French~—Classroom Words
Spanish Vocabulary Builder German~—Classroom Words
Computer Literacy introduction Spanish~—Classroom Words
Aliow 3-5 weeks for delivery Available March 30. Allow 3-5 weeks for delivery
If not completely satisfied, you may return all lesson material within 10 days of receipt for a refund. All
orders subject to Thisii y offering expires May 31, 1983.
Control Data Publishing C: lies this under a personal license agreement rather
than for sale. Customers obtain the right to possess and use PLATO courseware by paying the prices
specified and agreeing 10 the terms and conditions of the license agreement contm_nod in the package.




The Official

The game Nat puls space games in
perspective. Zaxxon ™, one of the most

popular arcade games of 1982, is now avail-

able for use with your home computer
systam,

Zaxxon™ technology and creativity present
a 3-dimensional-like playfield which sets

Zaxxon™ apart from other computer games,

Zaxxon™ looks and sounds like aircraft
flight, and players can soar to new levels of
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home computer entertainment. From the
daring attack on the enemy's floating for-
tress and the blazing battle against the en-
emy's fighter fleet to the final showdown with
the deadly armored robot, Zaxxon™ chal-
lenges the skill and imagination of every
nlayer at svery level of gkill.

Imagine yourself the pilot, attacking the
enemy fortress—climbing, diving, strafing to
score points and extra fuel. The enemy
fights back with a barrage of missiles and
gunfire. Then you face a fleet of enemy fight-
ers in a gripping dogfight of altitude strateqy
and flying akill, Survive this battle and the
enemy s fortress, defended with laser bar-
riers, then you've earned the ultimate chal-
lenge; a biazing confrontation with the pow-

Sega

erful robot, armed with a lethal homing
lasile,

Zaxxon™ is the one game that you must see
to believe. You have to play it fo feel its im-
pact. If you're ready to face the challenge,
check with your local software dealer or
send check or money order with 52.00 post-
age/handing. California residents add
Bz Sal8s 1ax, Avallable on cassette or
diskette, Suggested retail price $39.55,
Available in January on Atari®, February on

Apple® and Radio Shack® Color, and April
on TI99/4A™ and NEC 8000 ™

7t Inc.
Datasolt Ine.
e COMPUTER SOFTWARE
8421 Winnetka Avenua
Chatsworth, CA 1311
(213) 701-5161
£1882 Datasoft™ Inc

Datagalt® is & registared trademark ol Datascl Ins

ard Zawapn ' are ragistened irademarks of Saga Erlergrises Ing




Part Ii:

Writing Transporiable BASIC

Ectward Ordman

This concludes a two-part article or writing BASIC
pragrams so that they are more easily read, revised, or
translated to run on different computer brands. Though
not everyone will agree with the goal (general-purpose
BASIC), or the approach (structured programming),
many of these suggestions are potentially useful to those
programmers who later revise and improve their own
programs. For contrast, see.the views of some of the
programmers quoted in “"How The Pros Write Computer
Games,”” elsewhere in this issue.

Structure
The major tool in making a program transportable
is careful attention to program structure. This
does not mean slavish adherence to “structured
programming.”’ It does mean using common sense
and some of the important tools available Lo keep
programs from becoming “‘spaghetti bowls” of
GOTOs. This can include “structured program-
ming”” when applicable.

To consider a concrete example, suppose we
have two branches in our code governed by a
GOTO. A simple version might be:

SO0IFX>2THENT=T+Y:C=C+2ELSET=T+Z:
C=C+1

There is certainly no objection to writing this in
one line if your BASIC allows it; the intent is clear.
Remember that you should leave space for new
lines, since someone may have to rewrite this as:
SQQ
I0e1
02

903
204

IF X>2 THEN 503

T = T4y

€ = C+2

6O0TO 507

T = T+Z

505 C = C+1

S07 REM ENDIF

Even this is still quite readable. 1t is clear where
the IF starts and where its effect ends. A far worse
example (but painfully common in beginners’
programs) would have IF X>2 THEN 4000 and

then down at line 4000 would have:
4000 T=T+Z:C=C+1: GOTO 510

This is hard to read: how, when checking line
4000, can you know where it relates to the rest of
the program? Reading lines 500-510, how can you
understand the options of the other path?

My own practice, incidentally, is to avoid
GOTOs over long distances, avoid upward
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GOTOs unless they are part of a fairly formal struc-
ture, and have GOTOs go to REM statements in a
great many cases. Suppose, in the example above,
line 510 was PRINT TAB(C);X; TAB(C +5); Y and
some variation in the new machine meant that
this had to be expanded to two lines to get the
right spacing. A GOTQO 510 in line 503 means that
a line 509 cannot be introduced without other
changes; the 507 REM means changes in the
PRINT do not require changes in the IF.

A similar situation arises in programs where
there is a large loop (PLAY AGAIN in a game)
and some initialization before it. If you start
1 PRINT "WELCOME TO THE GARE"
2T =0
3 X = RND(1}

4 Y = 1

the person rewriting this may type 2 T=(:
X=RND(1): Y=1, and be in big trouble when he
discovers that at line 5560 you have GOTO 4. He
will be in more trouble when he revises the pro
gram and needs to add another statement within
the main loop, but before Y=1. Compare the

program:

10 PRINT “"WELCOME TO THE GAME"“

20 T = 03X = RND(1}:REM INITIALIZE, O<
X<1

SO RERM ERTER MAIN LOOFP HERE

40 Y = 1 :REM COUNT NU4MBER OF ATTEMFP
TS

5060 GOTD 30 :REM REPEAT MAIN LOOP

In this version, the rewriter will not confuse line
20 and line 40; a line 35 can be added; and there is
no confusion as to exactly where the GOTO is
leading, even after several program revisions. In
general, do not GOTO ““the middle” of a line of
reasoning without clearly labeling why and pro-
viding an casy way to make changes without ex-
tensive rewriting.

If you really want to avoid upward GOTOs
in as many cases as possible (and it does make
programs easier to read!), there are two alternative
structures that are important: GOSUB ... RETURN
and the DO ... WHILE. First, let us consider the
DO...WHILE.

DO...WHILE can be regarded as an extension
of FOR.. NEXT. A typical form is:

1600 DO WHILE X>10
1010 PRINT X

1020 T = T+X

1030 X = X/2

1040 ENDMWHILE



Suppose X is 50 when this is entered. Lines 1010-

1030 will be done for X =50, for X=25, for X=12.5;

then X will become 6.25, the test will fail, and the
program will go on after line 1040. This is a re-
markably useful thinking tool, even if vour BASIC
does not have these statements {many do not).
But, for transportability, I would argue against
using these statements even if you have them.
There is, however, no reason at all not to think in
terms of DO... WHILE and then to write an imita-
tion of it:

1000 IF X{=10 THEN 1040
X>10 TO LINE 1040

1410 FRINT X

1020 T = T+X

1030 X = X/2

1035 6070 1000

1080 REM END WHILE

Again, this is easy to read, the upward GOT() is
clearly explained, and the reader is in no doubt as
to the scope of the loop and where you enter and
leave it.

Subroutines Are Best

Subroutines — the facility provided by GOSUB
and RETURN - are the single most important
feature in providing transportability. There is a
strong case to be made for dividing every program
of more than a few dozen lines, and many shorter
ones, into subroutines. Ideally, each subroutine
should have a purpose that you can describe in
one or two lines, and that explanation should be
given in remarks at the head of the subroutine.
The subroutine should nof interact with the rest
of the program except as provided in the leading
remarks. An example:

:REM DO WHILE

&000 REM SUBRDUTINE TO CONVERT TO0 FO
i AR COORDINATES

&001 REM  GBINVEN X,Y COORDINATES. RET
URN R=RADIUS, T=ANGLE.

&002 REM X,Y UNCHANGED. RETURN T=0
IF R=0.

H003 REM

A010 R=SQR{(XEX + YIY)

6020 IF R = O THEN T = 0 3 RETURN
&03CG IF X«<3>0 THEN T = ATNIY/X) : RETU
RN : REM ARCTANGENT, RADIANS
&040 IF Y > O THEN 7 = 3.1415%9/2
&050 IF ¥ < 0 THEN T = —-3.1415%9/2

4090 RETURN

It is entirely appropriate for subroutines to
call other subroutines, or for a main program to
consist primarily of subroutine calls, with all the
real work done in the subroutines. But when this
is done, it is even more important to make sure
that the subroutines can be debugged separately
~that they do not, forinstance, change the variable
used elsewhere, but not mentioned in the
headnote.

Where you are using a feature that you know
is particular to your computer — for instance, disk
input/output - it is especially important to isolate
it in a subroutine, and label it as machine-
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dependent. This means that it can be rewritten
later with a minimum of change to the main pro-
gram logic.

Make Input/OQutput General

It is very likely that anyone rewriting a program
for another machine will have to revise input/
output statements. This applies to PRINT and
INPUT for keyboards, terminals, CRTs, and print-
ers; to cassette and disk storage; to game control-
lers and joysticks; and to all other peripherals.
Essentially the only “minimal” features that all
tnachines have in commmaon are INPUT X and
PRINT X,Y,Z, and even these are nol as standard
as one might like. The usual solution is to stick to
minimal formatting, if you consider transportabil-
ity of prime importance; or to place fancy input/
output in subroutines and indicate your intention
clearly, if it is essential to the program. Here we
can give only a quick guide to some of the tricks
and pitfalls.

INPUT Some computers allow you to cue the
user (prompt) as desired, e.g., INPUT “YOUR
NEXT GUESS5? ;N while others do.not. The others
can fake it by PRINT “YOUR NEXT
GUESS”;:INPUT N getting the question mark on
the same line as the printout. Many BASICs will
not allow suppression of the question mark. In-
putting string variables, particularly with embed-
ded spaces or commas, also differs dramatically
from system to system, as mentioned earlicr. if
your program depends heavily on a precise form
of string input, place tho input routine ina s11h-
routine and explain the purposc carefully. For ex-

ample

2000 REM STRING S$% WILL BE ALL CHARA
CTERS TYPED (PRINTABLE OR NOT)

20401 REM UNTItL ENTER IS HIT (EXCLUDI
NG THE ENTER?

2010 5¢ = "

2020 K% = INKEYS :REM GETS SINGLE KE
Y FROM KEYBOARD

2030 IF K$ = """ THEN 2020

2040 IF ASC(K$) = 13 THEN 2090 :REM
CARRIAGE RETURN, O0OR ENTER

2050 S$% = 5% + K%

2060 GOTO 2020

2090 RETURN

Of course, other machines may require substantial
rewriting of this subroutine, if the special word
INKEYS is not available or works differently. In
some microcomputers, the implementation may
be as easy as INPUT LINE S5$. Still, having this in
a single subroutine, rather than scattered through-
out the program, will simplify the job of rewriting
for a new machine.

PRINT Some computers allow statements
like PRINT “$"X~000”, without commas or
semicolons, and produce the output $4000 when
X is 4. Others require PRINT ~'$7;X; 000" and
produce $ 4 000 or something similar. Usually, a



WHAT’S SMALLER
THAN A BUSINESS CARD?

FASTER THAN
CASSETTES?

AND FAR LESS EXPENSIVE
THAN DISKS?

Why the ESF-20/64 Stringy Floppy around 7200 baud, or 14 times faster than a
from Exatron, of course. Our exciting little standard cassette and has a memory ca-
storage aliernative gives you near floppy pacity of 84K bytes. The ESF-20/64 systcm
disk speed and reliability at a budget- costs less than $200 and wafers are less
minded price. Our high quality digital than $3.0¢ each. No wonder computer
mass storage systemn is the perfect product people call us the “poor man's disk
to fill the gap between cassettes and floppy systemn”.
disks. And that's especially true in the If you'd like to get the world on a
case of the Commodore VIC-20® and string, and bring your VIC-20% or
Commodore 64 microcomputers. Commodore 64% into the 20th Century, just

The Exatron Stringy Floppy system is fill out the coupon below and mail it to
based on a small endless loop tape car- EXATRON, 18] Commercial Street,
tridge we call “The Wafer". This wafer Sunnyvale, CA 94086. It you need to place
measures only 2 3/4" x 1" x /16" — or an order call (408) 737-7111, outside
about the dimensions of a standard busi- California {B00) 538-8559 and ask for
ness card. Wafer was born s ‘

Chuissy or Natalie.
run fast — at :

s

ThPESF-20/64 Stringy

Floppy sttem from Exatron
for use with the Commodore VIC-20®
and Commodore 64® microcomputer.

exatron

For exciting alternatives
in mass storage.

Name

Address

City/State/Zip

Mail today for information on the ESF-20/64 from
EXATRON, 181 Commercial St., Sunnyvale, CA 94088




clear indication (in a KEMark) of what you want is

far more helpful than an ingenious trick to achieve
it on your machine. The exact meanings of comma
and semicolon differ from one machine to another:
it is universal that comma means “wide space;
arrange in columns’’ and semicolon means “short
space, or no space,” but the details differ. In many
configurations, TAB will not work properly (this
is common when using a printer attached to an
Apple, for instance).

If you must engage in any fancier spacing
than use of comuas and semicolons, explain your-
self in REMarks and leave it to the reader to im-
plement it on his machine. Many microcomputers
do not have PRINT USING; if you use it, an ex-
ample output line contained in a remark is very
helpful. If you use a fancy PRINT statement re-
peatedly in your program, consider placing it to a
subroutine where the reader will have to translate
it only once.

CLEAR There are a number of special com-
mands whose implementation differs from one
Compu’rer to another. Some exa mplpﬂ are Clear
Screen, Go to top-of-page, and similar ones.
(Varying print character width, for instance, is
usually a function of the printer model, not of the
BASIC.) If at all possible, place these functions on
a line by themselves and remark clearly; it will
then be easy for the reader to translate them, or
delete them if mapplhcable to the new system.

Joysticks These also differ dramatically from
one system to another. Again, place themina
clearly labeled seclion of the program, preferably
a subroutine, and label what they do. In particular,
avoid repeating these statements numerous places
within the program. Example:
1050 GOSUB S000 : REM
2300 GOSUB 5000
5000 REM READ PADDLES X,Y —— VALUES

ARE Q - X35, SCALE TO ¢ — 190
5010 X = FDL{0)/2.55

5020 ¥ = PDL{1})/2.5%5
5030 RETURN

Clearly, someone whose paddle-reading com-
mands are different, or give values in a different
range, can easily rewrite this subroutine.

Tape/Disk While the particular statements
involved in tape and disk input/output differ for
almost every system, the general functions to be
performed are almost identical. Typically, one
must specify a file name and number by which it
will be referred, and whether it will be for input
(READ or INPUT), or output (WRITE or PRINT),
or both. A typical statement is something like
OPEN “DATAFILE” AS 1 FOR INPUT. If your
BASIC allows omitting some of this, include it in
a REMark. For example,

1050 PRINT D$; “OPEN INPUT";F$ :REM OPEN F$,

SEQUENTIAL, INPUT ONLY

is acceptable if you only have one file open at a
60 COMPUTE! Febuary, 1983

READ FADDLES

time; the reader can insert an AS #1 if the new
system requires it. Once you have opened a file,
you must read from it or write to it, typically by a
statement such as READ #1, A,B,C or PRINT
#3,A;C$:B;CEX . REM C=",".

Notice that if your system does not require a
specific indication in the statement that it refers to
a file, you should include one in a REMark. Itis
an excellent idea to write commas as field dividers
to a file, even if your system will permit a space
as a divider on input. Enough systems insist on
the comma that it decreases portability to omit it.
A statement such as

1060 REM A TYPICAL LINEQOFFILEIS 4,5,
DEBITS, 2.95 (CR)

will often make the program much clearer to the
reader than it is from just the line

INPUT#3 P(K),Z(K), D%, A(I)

In the case of a direct access file, most systems

' also need to know the record length and record

number for each read or write. If a direct access
file is opened for updating, you should read a
record before you write it. Finally, on any type of
file, you should remember to close it explicitly
{usually CLOSE #3 or some variant). Even if your
BASIC does not instst on this, someone else’s
will; and it can be hard to figure out when to do
the closing in a strange program.

A program using no files is more easily trans-
portable than one using files; the fewer the files,
the more transportable. (Avoid opening more
files than needed at one time.) Sequendtial files are
easier to move than direct access files; files read
or written “‘all-at-once” are more transportable
than ones that are read or written only intermit-
tently. If at all possible, structure a program like
this:

1000 GOSUB

INTD
:REM

7500 3 REM READ WHOLE FILE
AN ARRAY
MAIN PROGRAM ACTS ON THE

ARRAY

4000 GDSUB 7700 : REM WRITE WHOLE ARR
AY BACK GUT TO FILE

4010 GOTOD 9999

so that all file-handling is confined to specific

subroutines and the files can be kept on a cassette

tape even without fancy automatic stop-start

featurcs.

Graphics

If we view BASIC as something almost geological,
something that has had layers added over time,
graphics capabilities are the last layer, and the
layer least solidified. Graphics differ more from
machine to machine than any other feature. Fancy
graphics tricks are the very hardest thing to trans-
port from one system to another. Still, itis possible
to do some graphics work and still limit the prob-
lems when moving them to another system.



Generally, itis easiest to transport a program
that uses only “character” graphics. If we view
the screen as consisting of a fixed number of rows
and a fixed number of columns, then each pusition
can be occupied by one letter or “character.” If
we confine ourselves to commonly available char-
acters, our program should be capable of being
rewritten for most systems. If it does not involve
moving pictures, it should even be possibie to
run it on a printer-oriented system in many cases.

As you know, common systems do differ in
screen size (in number of characters in a row or
column). The first thing we must do is let the
reader know what assumptions we have made:

50 M1=16 :REM NUMBER OF LINES ON SCREEN
- 60 M2=40:REM NUMBER OF CHARACTERS 'ER
LINE

From this point on, we should place everything
in terms of the numbers M1 and M2, not 16 and
40. Further, to position a given character C$ at
coordinates X,Y (that is, X across and Y down:
position X of row Y), we should set X, Y, and C$
and then call a subrouting. On the IBM Personal
Computer, we print an “A” in the center of the
screen by

100 X=INT(M2/2) :Y=INT(M1/2) :C$="A"
110 BOSUER 7000

7000 REM SUBROUTINE TO WRITE €% AT
POSITION X OVER, ¥ DDHWN I¥XX¥iX

7010 LOCATE Y,X = PRINT C%;

7020 RETURN

Again, the user of any given compuler can rewrite
this subroutine as a whole far more easily than he
can rewrite statements like LOCATE 12,40: PRINT
“A”; which are scattered throughout the
program.

Sometimes a screen is built up by “jumping
around,”’ rather than line-by-line. If you wish to
get hard copy of such a screen, and lack a built-in
operating system procedure to do so, you can
have the subroutine just mentioned build an array
by 7015 5(X, Y) = ASC(CS$) (or 7015 55(X,Y) = C8$)
and later print the entire array. This may be as
easy as: '

8000 REM PRINT THE SCREEN STORED IN
 ARRAY S(M2,M1) SXE1ERSERILLR

g010 FOR I = &t TO M2

8020 FOR J = 1 TO Mi

8030 PRINT CHR$(S(J,I)); :REM ;3 LEAVE
S MO SPACE ON IBM PERSONAL COMP

8040 NEXT J

0050 PRINT :REM 60 TO NEXT LINE - DE
LETE IF 1T CAUSES DOUBLE SPACINS

8040 NEXT I

a070 RETURN

Note that this program must contain a line such as

70 DIM S(80,24) :REM SAVE SCREEN. NOTE DIM
S5(M2,M1)

so that a person changing M1 and M2 will know
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how it changes the DIM statement.

A remarkable assortment of graphics effects
may be achieved just by the skillful use of standard
characters: minus signs or underscores for hori-
zontal lines, ones or a special symbol for verticals,
and so on. It is not hard to generate pictures by
hand: hold a piece of window screen over a pic-
ture, judge the amount of darkness as best you
can (most people can rate “darkest, dark, middle,
light, clear’”) and use characters such as M 1:.
and space to represent them. Some scaling may
be needed; in many systems the space allocated
for a character is 1 2/3 to 2 times as tall as it is wide.
Fill-in-the-blanks effects, on screen or paper, may
be achieved by using minus signs as underscores:

SOCIAL SECURITY NUMBER ?

Turning now to “high-resolution” graphics,
or other extended graphics features, we find that
most of them still can be expressed in terms of X-
Y coordinates and making a specific mark at spe-
cific coordinates, although the mark is now usually
“on” or “off” or "COLOR 7" instead of a letter.
The same principle as before applies: specify the
maximurm size involved; if at all possible give
diimmensions as fractions of M1 and M2 rather than
absolute numbers; and keep the actual writing in
as few subroutines as possible.

In general, have one subroutine that draws a
point; another that draws a line by making re-
peated GOSUBs to the subroutine to mark points;
and so on. Fven if yonr compmter has buiit-in
line-drawing commands, place them in sub-
routines (instead of HLIN 20,50 TO 30,40 write
X1=50: Y1=20: X2=40: Y2=30: GOSUB 2600
where 2600 has the line HLIN Y1,X1 TO Y2,X2),
s0 that a person whose computer lacks them can
try to write a reasonable imitation.

If you write carelessly, or depend too heavily
on features of a particular machine, you can have
a program that is very hard to translate to any
other machine. If you want to be able to move
your programs to a new, different machine, or
have them run on a friend’s machine or on a
machine at school, you must plan ahead when
you first write the program.

It takes relatively little extra effort to write a
transportable program, and there arc many fringe
benefits. You yourself will find the program easier

to test, debug, or reread a few months later.

A little avoidance of particular machine “special
features,” a little use of good structuring practices,
and some care to isolate likely-to-change features
in labeled subroutines, can pay off in far easier
maintenance and rewriting. And if it means that
some published programs will run on a larger
variety of machines than they used to, it will pay
ottf for all of us.
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Writing Effective
Educational Programs

C. Regena

When using the compuler as a “teacher,” you should

" consider several factors which are unigue to this rela-
tively new situation: how people best learn from
machines. Computer tutorial programming technigues
are tllustrated with a geometry-teaching program for
the TI-99/4 A, the VIC, and the TRS-80 Color Computer
(with 16K Extended BASIC).
|
One of the most natural uses for a microcomputer
is in education. A student may use a tutorial
(teaching) program to learn at his or her own pace,
or use a drill program to get practice and
experience.

Two capabilities of the computer are useful
in educational programs. First, a computer does
not get tired of repetition. A leacher or parent
may get frustrated or not have time for many re-
petitions, but a computer has as much time to run
the program as the student wishes. Second, the
randomness feature can be used to change num-
bers each time a drill is performed or to mix up
the order of questioning or to individualize in-
struction and practice.

Successful Tutorials

Either in programs you purchase or in programs
you write yourself, several attributes should be
incorporated.

Color graphics. Just a lot of words on a screen
are hard to read and tiring. The program should
not mimic a book. Graphics can be used appropri-
ately to illustrate the concepts being taught.

Music, sound, and speech. Music can add variety
and enhancement to a program to retain interest.
Speech can be effective in reading, spelling, lan-
guage programs, or in any programs for young
children who may not yet be proficient in reading,.
Keep in mind the educational concept that the
more senses the student uses (sight, sound,
touch), the more efficient the learning process.

Positive and negative reinforcemnent. A short
musical intedude, or perhaps a chiange in
graphics, may be used for correct answers. A non-
intimidating ““uh-oh’’ tone or noise may be used
for incorrect responses. Be careful that the incor-
rect answer doesn’t result in an overly entertaining
display, or the student will want to get the wrong
answer. Avoid name-calling and “smart remarks”
that are intended to be cute, but actually detract

from educational programs.

Remediation. After correct answers the pro-
gram should advance to higher levels of difficulty
or to new concepts. After an incorrect response or
two, the correct answer should be presented.
Usually with a true-false or yes-no question, the
student wouldn't need to be told the answer, but
after an input answer which could be one of many
answers, the answer is necessary.

Flexibility. The student should be able to ad-
vance quickly over sections she or he already
knows and to repeat sections as needed {use menu
screens or options). Also, any time the student
needs to read something, she or he should be
able to pause as long or as short a time as desired.
[t is frustrating to be reading when the program
changes screens before you're ready — or to have
to spend a certain length of time with a screen
that you are already familiar with.

Careful use of INPUT. Keep in mind that any
time a student needs to respond to an INPUT
there is a greater chance of the program “crashing”
or of graphics getiing messed up. After an INPUT,
be sure to check allowable limits. What happens
if a string variable is entered when a numeric var-
iable is expected, or vice versa? If you can arrange
questions or choices to require a one-key-press
response, your program will be easier for the stu-
dent to use and have fewer chances for error.

If vou must use INPUT, make sure the student
knows what is expected, and ask for only one
response at a time. Usually in scientific or higher
mathematics programs you can assume the stu-
dent will know what type of number is expected,
but in elementary or beginning programs the stu-
dent must be guided.

Plotting Points

""Coordinate Geometry” is a tutorial program
written for the TI-99/4A, TRS-80 Color Computer
(16K and Extended BASIC), and VIC-20 that
leaches how w locate puints on a rectangular co-
ordinate grid. The program includes a section for
positive and negative coordinates.

First a random example point is given with
the coordinates labeled. Next a random point is
given, and the student must press the numbers
for the x-coordinate and the y-coordinate. The
third step is to locate the point, given the coordi-
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nates. The TI-99/4A and TRS-80 CC have standard
arrow keys. As an arrow key is pressed, the point
moves in that direction. For the VIC-20 [ chose to
use the function keys since there are no standard
arrow keys. Fl is up, F3 is left, F5is right, and F7
is down. :

To detect which key is pressed, the TI-99/4A
uses CALL KEY (0,K,S), where K is the ASCII
code of the key pressed. Kis checked for (up),
(left), D (right), and X {(down), and any other key
pressed is ignored. {Lines 1420-1690)

On the TRS-80 CC, INKEY$ 15 used to detect
a key pressed. The character codes for the arrow
keys are checked for the point to move. (Lines
1020-1180)

The VIC-20 needs the GET function to deter-
mine the key pressed. (Lines 57-72)

These programs use the graphics capabilities
of the computers to illustrate the grid. A PRINT
statement is used for the graphics because it is
quicker than a series of CALL HCHAR or CALL
VCHAR statements (TI-99/4A), SET commands
{TRS 80 CC) or POKE commands (VIC-20). The
grid is drawn scveral times in the program, so the
instructions to draw it are in a subroutine.

A musical arpeggin is played for a carrect
answer, and an “uh-oh" is played for an incorrect
answer. These procedures are also in subroutines
and may be called from several places in the
program.

After an incorrect answer, the correct answer
is giver.. The student can study the problem, then
press ENTER or RETURN, and another problem
will be given. Numbers are chosen randomly. If
the answer is correct, the student has the choice
of another problem of the same Llype or of con-
tinuing the program.

Only key presses are necessary in the TRS-80
CC and VIC-20 versions and the first section of
the TI-99/4 A version. Later sections of the TI-99/4A
program require INPUT for positive and negative
coordinates and answers which may require a
decimal.

If you wish to save typing time and effort
and would like a copy of any of these programs,
yvou may send $3, a blank cassette, and a self-
addressed, stamped mailer. Be sure to specify
which computer version.

C. Regena
P.Q. Box 1502
Cedar City, UT 84720

Explanation of the Program: TI-99/4A

Line Numbers
100
110-460
490-510
520-560
570-610
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Defines random function.

Print litle screen and define graphics characters.
Subroutine for incorrect answer music,
Subroutine for correct answer music.
Subroutine o print grid.
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620-660 Subroutine to print “PRESS ENTER"” and wait for
response.

Subroutine to draw graphics.

Cive random cxample of a point with coordinates.
Print instructions.

Exercise for giving coordinates for a point.
Printinstructions.

Exercise for locating a point with given coardinates.
Subroutine to randomly choose point.

Subroutine to draw vertical red line from point
to x-axis.

670-710
720-870
880-910
920-1240
1250-1280
1290-1840
1850-1900
1910-1940

1950-1980 Subroutine to draw horizontal red line from point

to y-axis.
Explanation of the Program: TRS-80 CC
Line Numbers
50 Branch to title screen.
60-180 Subroutine to print grid.

190-220 Subroitine to print “PRESS ENTER” and wait for
response.

230-270  Subroutine to choose pointand calculate graphics
print posttion.
280-310 Subroutine to calculate coordinates to SET point.
320 Subrouline to play music for incorrect answer,
330 Subroutinc to play music for correct respanse.
340-540  Draw title screen.
550-600 Define string variables for grid graphics; pause.
610-710 Draw grid, show example point.
720-900  Present problem to find coordinates for given
point.
910-960 Printinstruclions.
97041270 Present problem to locate point with given
coordinates.
1280-1340 Print choice to have another problem, start over, or
end program; branch appropriately.
1350 End.

Explanation of the Program: VIC-20

Line Numbers

2 I’rints title screen.
4 Defines volume and sound.
6-7 Define string variables for grid; delay.
8-26 Draw grid; show example point.
30-51 Present problem to give coordinates for given
point.
R2-54 IPrintinstmictions .
55-74 Present problem to locate point with given
coordinates.
75-79 Print choice to have another problem, start over,
arend progran, Lranch appropriately.
80-83 Subroutine to label point and draw vellow lines
from point to axes.
84 Subroutine to calculate graphics memory location.
86 Subroutine to play music for incorrect answer.
88 Subroutine far correct answer.
89 Subroutine to delay for music.
90-92 Subroutine’to print grid.
94 Subroutine to get rid of buffered keys in GET
function.
96-99 Subroutine to print “PRESS RETURN"" and wait
for response.
100 End.

Program 4: T1-99/4A version
100 DEF R(N)=INT (N*RND+1)



110
120

140
150
160
170
180
190
200
210
220
230
240
250
250
270
280
260
300
310
320
330
340
350
360
370
380
440
450
460
490
500
510
520
530
540
550
560
570
580

585
5990

595
600
610
620
630
640
650
660
730
730

735
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890

895
ann

CALL CLEAR
PRINT" #hkxukkwhthkthrshkdnkhat s k".TaR

{(25);"*":" & COORDINATE GEOMETRY *"

PRINT " ““;TAB(ZS];H*II:" kAN kA Nhhkk kA
whAkk kR s TAR(11) ; "POINTS":::
A$="1818181818181818"
B$="1818139FFFFl81818"
C$-"DOODOOFFFFY

FOR C=96 TO 112 STEP 8

CALL CHAR(C,AS)

CALL CHAR(C+1,B$)

CALL CHAR(C+2,CS3)

NEXT C ’
CALL CHAR(120,"183C7EFFFF7E3Cl8")
CALL CHAR(128,"183C7EFFFF7E3Cl8")
CALL CHAR(129,"00000000030C30C")
CALL CHAR(130,"030C30C™)

CALL CHAR(64,"3C429921A199423C")
CALL CHAR(94,"0010282B444482FE")
CALL COLOR{10,5,1)

CALL COLOR(11.10,1})

CALL COLOR(12,11,1)

CALL COLOR({13,7,1)

CALL CHAR(140,"101010101Q010101™)
CALL CHAR(141,"000000FF")

CALL CHAR(142,"101010F")

CALL COLOR(14,13,1)

Ag="" h h h h h &n h"
BS="a3jijjijjijjijjijjijjin
Co="*abbabbabbabbabbabbabbabb"
CALL CLEAR

CALL CCLOR{2,2,1)

GOTO 720

CALL SOUND(100,330,2)

CALL SOUND(100,262,2)

RETURN

CALL SOUND(100,262,2)

CALL SOUND(100,330,2)

CALL SOUND (LUU,392,2)

CALL SQUND(200,523,2)

RETURN

CALL CLEAR

PRINT L] Y" :" "=A$=ll ":A$:ll 4II;E
$:I| ll;A$:“ ";As:“ 3";B$
PRINT " ";AS:“ l|;A$:“ 2";B$
PRINT " II;AS:II ll;As:" ll‘l;Bs:ll n
;A$:" “;As:ll D";Cs

PRINT " g 1 2 3 4 5 6 7T":i::
CALL HCHAR({20,31,88)

RETURN

PRINT TAB(l6);"PRESS<ENTER>";
CALL KEY (0,K,3)

IF K<»13 THEN 630

CALL HCHAR({24,18,32,13)

RETURN

GOSIBR /70

PRINT "THE LOCATION OF A POINT IS"™:"GIVEN ~

BY IT83 X-COORDINATE"

PRINT "AND Y-COORDINATE (X,Y)"
RANDOMIZE

X=R (5}

GOSUB 1850

GOSUB 1910

CALL HCHAR({Y1l,X1+2,40)

CALL HCHAR(Y1l,X1+3,484+X)

CALL HCHAR(Y1,X1+4,44)

GOSUB 1950

CALL HCHAR(Y1,X1+5,48+Y)

CALL HCHAR(Y1,X1+6,41)

PRINT :"WANT ANOTHER EXAMPLE? (Y /N)":

CALL KEY(0,K,S)

IF K=89 THEN 720

IF K<>78 THEN 850

CALL CLEAR

PRINT "YOU WILL BE SHOWN A POINT."::"PRESS
THE NUMBER OF THE"

PRINT :"X-COORDINATE THEN THE"

PRTNT :"NIIMBFR (OF THE Y-COORDTNATE. M:rzz:o::
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910 GOSUB 620

920 CALL CLEAR

930 GOSUB 570

940 PRINT :::

950 RANDOMIZE

960 GOSUB 1850

970 CALL HCHAR({21,7,40)
980 CALL HCHAR({21l,9,44)
990 CALL HCHAR(21,11.41)
1000 CALL KEY(0,K,S}

1010 CALL HCHAR(21,8,63)
1020 CALL HCHAR(2L,8,32)
1030 IF S<1 THEN 1000
1040 CALL HCHAR(21,8,K)
1050 X2=K

1060 CALL KEY(0,K,S)

1070 CALL HCHAR(21,10,63)
1080 CALL HCHAR(21,10,32)
1090 IF S<1 THEN 1060
1100 CALL HCHAR({21,10,K)
1110 ¥2=K

1120 IF X2<>X+48 THEN 11%0
1130 IF Y2<>¥+48 THEN 1190
1140 GOSUB 520

1150 PRINT "PRESS":"1 FOR SAME TYPE PROBLEM"™:"2

TO CONTINUE PROGRAM";
L1160 CALL KEY({O,K,5)
1170 IF K=49 THEN 920
1180 IF K=50 THEN 1250 ELSE 1160
1190 GOsUB 490
1200 COSUB 1910
1210 GOSUB 1950

1220 PRINT "THE CORRECT ANSWER IS (";STRS(X):",

";STRS (Y) ;") "
1230 GOSUB 620
1240 GOTO 920
1250 CALL CLEAR

1260 PRINT "NOW YOU WILL BE GIVEN THE"::"COORDI
NATES,™
1265 PRINT :"USE THE ARROW KEYS TO MOVE"::"THE

POINT TO THE CORRECT"
1270 PRINT :"PLACE, THEN PRESS <ENTER>.":z:::
1280 GOSUB 620
1290 CALL CLEAR
1300 GOSUB 570
1310 RANDOMIZE
1320 X=R(7;

1330 Y=R(4)

1340 X1=7+3*%

1350 Yl=17-3*Y

1360 PRINT :“PLOT (";STR$(X):",";STRS(Y);™)":
1370 Cl=97

1280 A-17

1390 Al=A

1400 B=7

1410 Bl=B

1420 CALL HCHAR(A,B,120)
1430 CALL KEY(0,K,S)
1440 IF S<1 THEN 1430
1450 IF K=13 THEN 1700
1460 IF K<>69 THEN 1510
1470 1F A=5 THEN 1430
1480 CALL GCHAR(A-3,B,C)
1490 A=A-3

1500 GOTO 1650

1510 IF K&>28 THEN 1560
1520 IF A=17 THEN 1430
1530 CALL GCHAR{A+3,B,C)
1540 A=A+3

1550 GOTO 1650

1560 IF K<>83 THEN 1610
1570 IF B=7 THEN 1430
1580 CALL GCHAR(A,B-3,$)
1590 B=B-3

1600 GOTO 1650

1610 IF K<>68 THEN 1430
1620 IF B=28 THEN 1430
1630 CALL GCHAR(A,B+3,C)
1640 B=B+3

1650 CALL HCHAR(al,B1,Cl)

H



1660 Al=3a

1670 Bl=B

1680 Cl=C

1690 GOTO 1420

1700 CALL SOUND(150,1397,§)
1710 CALL GCHAR(Y1,X1,C)
1720 IF C=120 THEN 173%0
1730 GOSUB 490

1740 CALL HCHAR(Y¥1,X¥1,128)
1750 GOSUB 1910

1760 GOSUB 1950

1770 GOSUB 620

1780 GOTO 1290

1790 GOSUB 520

1800 PRINT "PRESS":"1 FOR SAME TYPE PROBLEM":"2

1810
l8zo0
1830
1840
18590
1860
1870
1880
1890
1900
1910
1820
1830
1540
19450
1860
1970
1980

TO CONTINUE PROGRAM";
CALL KEY(0,K,S)

IF K=49 THEN 1290

IF K<>50 THEN 1810
END

xX=R(7)

Y=R{4)

X1=7+3%X

¥1l=17-3*Y

CALL HCHAR(Y1,X1,128)
RETURN

FOR I=Y1+1 TO 17
CALL HCHAR(I,X1l,112)
NEXT I

RETURN

FOR I=¥1-1 TOy 7 STERP -1
CALL HCHAR({Y1,I,114)
NEXT 1

RETURN

Program 2: TRs-80 Color Computer Version

S0
&0
7O
a0
90
100
110
120
130
140
150
160
170

G0TD 340
CLS:FRINT21,"Y"; A%
PRINTD33,"3";B%
PRINTR46,A%

FRINT298, A%
FRINT2129,"2":B%
PRINTR162,A%
FRINT2194,A%
PRINT®225,"1"; BS
PRINT2258, 4%
FRINT2290,A%
PRINT?321,"0";R%$
PRINT?3S54,"0{4 SPACES}1
{4 SPACES}Z?{4 SPACES33{4 SFALES}4a
{4 SPACESIS X"

180 PRINT:RETURN

190 PRINT 249&,"FRESS <ENTER:";

200 R$=INKEY®:IF RE=""IHEN 200

210 IF ASC{R$I<>13 THEN 200

220 RETURN

230 X=RND(5)

2849 Y=RND (32

250 A=322-95KY+X4LS

260 PRINT PA,CHR${159) :;CHR$(159);

270 RETURN

280 B=4+X&10:C-20-o%Y

290 FOR I=C+2 TO 20:SET{(E,I,4):SET(B+
2,1,4): NEXT

X000 FOR i=B-27 TO 4 STEP —1:SET(1,C,4)
sHEXT

310 RETURN

320 PLAY "L16:02;E;C":RETURN

II0 PLAY “"L146;02;CEB;LB3;03;C":RETURN

Z40 PMODE 4,1 :FCLS:S5CREEN 1.0

350 DRAW "58;HBM20,65"

360 DRAW "NUb:R4;U1;BM+3,+1"

370 DRAW "BM+1,03H1;U8;EL;RZ;F1;D4;61
st P AMAeA,ON

380 DRAW "BEM+1,-0;Hi;U4;E1;R2;FL"
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390
400
41¢
420

430

440
450

450

470

340

550
560

570
380
590
H0o0
610
620

&3Q
640
[3=1¢}

&LD
670
&80

&90
7o
710
F20
FIO
740

750
F&0
770
780
730
800
819
a2

a830

840
850

BoHO
870

88O
870
FOQ
10
=3~ 2¢]

DRAW "BM+0,+43;G1;L2; BEM+&, 0"

DRAW "U4;EZ2:FZ;D2:;NLA;D2;BEM+3, 0"

DRAW "BM+2, +0;UL6;NL2;R2; BM+3,+56"

DRAKW "BM+1, 0;RIsNR1;U&;NLIR1;EBM+

4,"‘6"

DRAW "Ub:;F1:D1:;F2;:D13F1;NUGAG; BM+3,

c,ll

DRAW "BM+1,-C0;H1;U4;E1:R2;F1"

DRAW “"BM+0,+2;NL1:DZ2:61;L2;BM+6,0

DRAW "BM+7,0;U6:R3;F1:;D1:615L5; BM

+7,3"

DRAW "EM+1,0;HI1;U4:EL1:R2;F1:D4;:61

L2: BM+b, 00

DRAW “BM+1,0;RI1s;NRI1;ULO;NL LRI

DRAW “BM+4,+46;U63F1:D13F2:D1:F 1N

sz BM+3, 0"

DRAW "BM+2,+0;UH&3NL2;R2Z2;BM+5, 6"

DRAW "BM+0,—-1:F1;R2;E1:U1;HIzLZ2;;H

1;U1:;EL;R2Z23;F1Y

FOR I=104 TO 168 STEF 16:LINE(2Z2G,

IY-(236,.1),PSET:=NEXT

FOR T=28 Tg 220 STEP 1&:LINE(L,10

0)—(1,172) PSET:NEXT

CIRCLE(75,1346),4:CIRELEf156,132),

4

CHE=CHR&{175)

D$=CE+LE+CE+CH++CH:E$=" (3 SFACESI"

+LS+L %

As=E$: BE=D%

FORI=1T04: A$=AS+ES:BE=RE+DENEXT

AS=CH+LE+AS: BE=CH+CE+RE+CH+CS

FDOR D=1 T J[O0GG:NEXT

GOSUE &0

PRINT“A POINT HAS AN X-COORDINATE

FPRINT"AND A Y-COORDINATE (X,¥)."

¥=RND<{4):G05UER 240

¥E=RIGHT$(STR${(X),1)1:¥Y$=RIGHT$ (ST

RE(Y), 1)

PRIMNMTDA+2 " {("+X&+" "+VEe")":

GOSuUk 280

FRINT2480,"ANOTHER EXAMPLE? (Y /N)
LS

RE=INKEY®: IF R$=""THEN &4FC

IF R%="¥" THEN 610

IF R$<>"N" THEN &£90

GOSUER &0

GOSUBR 230

PRINT2416, "WHAT ARE THE COORDINAT

g5

FRINT" (5 SPACES} (2,72} "

X1$=INEKEY®: IF X1i%$="" THEN 7&U

FRINT 2454,X1%;

Y14=INKEY$:IF ¥Yis="" THEN 780

PRINT 2456,Y¥1%;

IF X<>VAL(X1%) THEN 820

IF ¥Y=VAL(Y1$)y THEN B850

GOSUR 320:60SUB 280

PRINT24560, "LOCATION IS5 (";RIGHT®(

STRE(X) 1) ;" "sRIGHTH(STR$ (Y}, 1});
wyon

GOSUER 190G:G0T0 720

GOSHURE 3I30:PRINTD460, “"CORRECT ! ": GO

SUB 190

PRINT24%&8, "{(13 SPRCES> ™3

FRINT 3416, "PRESS t FOR SAME TYPE
FROBLEM{T SPACES}2 TO CONTINUE P

ROGRAM"

RE=1INKEY$:1IF R#%="" THCHN J00

IF R$="1" THEN 720

IF Rs<{*"2" THEN 880

ELS

PRINT2L&E6, "YOU WILL BE GIWVEMN THE":
PRINT" COORDINATES. ¥



Do D Thorburg, Assoc ale Fdilor

The Department Of Turtle Defense
Those of us who limit our use of turtle graphics to
the aesthetic pleasures of art or to its use in edu-
cation have no idea how versatile the turtle has
become. In fact, when the turtle is in the form of a
mechanical robot, such as that made by Terrapin,
Inc., in Cambridge, Massachusetts, its capabilities
are so great as to be of potential interest to the
Department of Defense.

At least this is what was thought by a west
coast think-tank who sent out a letter last year to
Terrapin asking for specifications on any devices
that might be relevant to military applications.

Ever eager to contribute to the defense of our
country, Terrapin designers quickly created a
military specification for the Terrapin turtle
—a $600 peripheral most likely to be found
in a primary grade classroom. Through a
network of well placed counterintelligence
operatives, | was able to get a copy of this /
specification and am pleased to present
the following excerpts. (Naturally,
[ have made sure
that 1 haven't
included any
information that
would compromise
our nation’s defense.)

From a functional viewpoint, Turtles show
great promise as all-terrain vehicles for pushing
heavy payloads to their destination. Under the
heading of survivability, we find that:

- -

The turtle enjoys a low vbservability, due to a
mintmal radar cross section and an almost non-
existent infrared signature. In addition, its ground-
hugging characteristics maximize terrain masking,
resulting in lower turget acquisition by most classes
of SSM and ASM threats. ... The Turlle can make
0 180-degree turn in less space than any military
vehicle currently in use by US forces, ground, air,
or sea. With minor modifications, a Turtle could
be constructed that could double its cruising speed
ftor a terminal “'dash’ capahility that would greatly
enhance survivability in the endgame.

... Even if a suitable counter were found to all
these properties of the Turtle, it is doubtful that an
enemy could afford to deploy counter-weapons in
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sufficient number to nullify the possibility of
defense saturation in the event of an all-out Turtle
attack.

On the topic of range ...

The Mark I, Mod O Turtle has an effective range of
some 3 to 4 meters, depending on tts winding
count. Range is most severely limited by the
Turtie's cable, but this limitation s trivial by com-
parison to the inherent advantages of wire-
quidance. ... Furthermore, our research deparf-
ment is currently engaged in the testing of a 100
mile cable for the Turtle. ... While this does result
i a shorter tooth-to-tail ratio, we feel it could
significantly enhance the battlefield capabilities of
the Turtle installations.

On the topic of guidance ...
Because the Terrapin Turtle'™ is computer con-



the player questions. In this way, the computer
adds information to its knowledge base so it im-
proves how well it plays the game.

There are two other programs. “Layer Cake”
is a version of the Tower of Hanoi puzzle. It is
easy to use and takes good advantage of the
Apple’s graphics capabilities. “Raise the Flags™ 1s
a non-violent variation of Hangman. The disk also
contains a word editor which lets you enter your
own words for the Raise the Flags program.

Instant Zoo is a disk for children ages seven
to ten. Its four games are: Instant Zoo, a picture
recognition game similar to Guess Who, but with
animals instead of Muppets; Star Watch, which
measures how long the child takes to press a key
after a shooting star appears on the screen; Quick
Match, in which two words are shown and the
child presses one key if they match and another if
they do not match; and Scramble, an anagram
game 1n which the child races the computer to
unscramble words. There is also a word editor for
creating your own word lists for Quick Match and
Scramble.

Spotlight is a disk for children ages nine to
thirteen. It has two programs in which the child
turns mirrors to direct lights to targets. The third
program, called “Hot Stuff,” is a game of logic in
which the player tries to guess the computer’s
secret three-digit number. After each guess, the

computer tells how many of the three digits are in
the right place, and how many appear in the secret
number, but not in the same place as guessed.
Sounds simple, but complex logic is needed to
figure out the sccret number with as few guesses
as possible.

The CTW disks are marketed by Apple and
are available from Apple dealers, Each disk costs
$50. The Mix and Match disk programs are in
Applesofl. The programs on the other disks are in
Integer BASIC, so they require either an Apple
computer with Integer BASIC, or one with 64K
(in which case Integer BASIC will automatically
load into the extra memory when the disk is
booted). Some of the programs also require game
paddles.

The CTW programs, Facemaker, My First Al-
phabet, and those | reviewed in last May’s column
provide an excellent and varied set of software for
infroducing young children to computers. (o)
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and comfortable to handie.
— lightweight barre|
—three foot flexible cable
—touch switch to activate

1. PLAY IT AGAIN!
2. ALPHA ONE

3. NUMBER ONE
4. TIC-TAC-TOE

Shipping

1229 Easl 28th Stroct Brookiyn MY 41240

TOUCH-N-LIGHT PEN
for the VIC and CBM 64

A REAL light pen for the VIC, easy to install, easy

— ability to independently read touch switch
—small p.c. board plugs into user port

Programs Now Available

TOUCH-N-LIGHT PEN
Programs — each

Send Check or Money Order
New York residents add tax

unshine Peripherals Incorporated

Not Just Another
r Cam

|

Learning is part of the fun
at ATARI® Computer Camps,

= Coed, ages 10-16

+ 2,4, or 8 week sessions

» Convenient locations

« With or without computer skills

$59.95 - Traditional camp activities
$ 995 » Professional Camp Directors
$ 150 CALL FREE 800/847-4180

A

AR
COMPUTER CAMPS

For more information and a free, color brochure, call
free 800/ 847-4180 or write to 40 East 34th Street,
Dept. [T, NewYork, N.Y. 10016 (plcasc includc age
and phone number ). Outside US. or in New York State,
call collect 212/889-5200. Staff applicants should

apply in writing. D A warner Communications Company



trolled, military data processing technicians can
write arbitrarily baroque programs that will cause
it to do pretty much unpredictable things. Even if
an enemy had access to the programs that guided
the Turtle Task Team™ , it is quite likely that they
would find them impossible to understand, espe-
cilly if they were writlen in ADA. Tnaddition,
with judicious use of the Turtle’s touch sensors,
one could, theoretically, program a large group of
Turtles to simulaie Brownian motion. The enerny
would hardly attempt to predict the paths of some
10,000 Turtles bumping into each other more or
less randomly on their way to performing thetr
mission. Furthermore, we belleve that the spectacle
would have a demoralizing effect on enemy ground
froops.

And what about munitions?

The Terrapin Turtle™ does not currently in-
corporate any munitions, but even civilian versions
have downward-defense capability. The Turtle can
be programmed to attempt to run over enemy forces
on recognizing them, and by raising and lowering
its pents at about 10 cycles per second, puncture
them to death.

Turtles can be easily programmed to push
objects in a preferved direction. Given this cap-
ability, one can easily envision a turtle discreetly

nudging a hand grenade tnto an enemy camp, and
then accelerating quickly azoay.

But what does it cost to install one?

The Terrapin Turtle is designed for installation
at no cost by children and elementary school
tearhers. We feel that the militavy installation

cost should be under $10,000 per unit.

I can think of no greater deterrent to all-out
war than masses of robot turtles landing on the
beaches and steadily moving towards the
enemy.

Think of the tremendous opportunities for
new patriotic songs: “When 4XQ7 Comes Crawl-
ing Home Again (Ta Raa, Ta Raa),” “Over There
(Forward 20, Right 30}, Over There,” “How Are
You Going to Keep Them Running POLY After
They've Seen Paree?”

Instead of Basic training, the turtles will, no
doubt, have to go through Logo trammng with
procedures such as:

TO HUP :NUM1 :NUM2 :NUM3
REPEAT 4 [FD 10 WAIT 20]
HUP234

END

Hats off to the Terrapin Patriots! May this be an
cver safer world for turtles. o)

IT'S ABOUT TIME
by G. Herzenstiel

Can your child read both clocks on the right? Many
children will go out of their way to read a digital clock
instead of trying to read the standard clock In this
program your child can learn to read a standard clock
along with a digital clock
# Two learning units and a game
» Requires 1 joystick
Recommended for grades K-2
ATARI cassete, 161
‘ATARI disk, 24K

BULLS and CLEOTS
by B. Belian
A game that tests your logic against the computer. Can
you enter the four digits that the computer is thinking of
in the correct order? The computer will give you clues

after every entry. This "mastermind” type game is a
challenge to young and old alike.

» Plays on three different levels
o Play with a friend {computer chooses digits)
» Play against the computer feature
Recommended fur ages 3-90
ATARI cassette, 32K
ATAR] disk, 32K

T.H.E.S.LS.

PO Box 147 Please add:
Garden City, MI 48135 $3.00 shipping/handling
(313) 595-4722 51.50 CO.D. charges
To Order Calk
1-800-354-0550
(VISA, MASTERCARD, C0O.D.)

Write for free catalog of ATARI
and APPLE software.

VIC-20 ATARI

CHILD DEVELOPMENT SERIES

{for the 3.5K VIC and SK ATARI}

You bought your family a com-
puter because it was more than
just a game machine. Let us
help your children learn.

ALPHA-BECI—8§16.95
Twenty-six screens with let-
ters/pictures/labels ‘built’
on the screen

NUMER-BECi—$§16.95
Number recognition, object
counting, object grouping,
and number/size/shape
discrimination.

BECi is composed of professionals dedicated to
providing non-trivial educational materiais for the home
computer. In addition to our own software, we carry a full
line of evaluated hardware and software. Send $2
(refundable) for our catalog.

Send check or money order to:
BOSTON EDUCATIONAL COMPUTING, INC.

78 Dartmouth Street. Boston. MA 02116

(817)536-5116  "MA res. add 5% tax




THE WORLD INSIDE THE COMPUTER

A Computer
Language For Kids

Fred Dignarzio, Associate Editor

In this column we
have explored ways
to make computers
more accessible to
kids. In the August to
December columns,
for example, we de-
veloped a computer
“friend” for kids.

When the friend
program is run, the friend'’s face appears on the
TV screen. At first, the friend is asleep. “Ding!
Dong!”" goes a bell. The friend wakes up and
winks. “I'm Ged,”” he announces. “Who's out
there?”

The child answers by typing in her name.
The friend greets the child and asks if she’d like
to play a game. If she would, the friend gives her
a menu of the games in its repertoire.

If the child is using a disk-based system, the
friend starts the game automatically. If the child
is using a cassette-based system, the friend helps
the child load the game program from tape.

After the game, the friend comes back on the
TV screen. I hope you had fun,” it says. It offers
to play a new game with the child.

The Friendly Operating System

The friend is like a simple operating system. 1t is
the interface, the middleman, between your child
and the computer. Itis a first attempt at making
computers warmer, more human and persunable.

In coming months, we’ll be gradually ex-

panding the friend’s capabilities. Next month, for
example, I will write about a way tor the friend to

O
Fred ID'Ignazio is a computer enthusiast and author of several
books on computers for young people. He is presently working
on two major projecis: he is writing a series of books on how
to create graphics-and-sound adventure games. He is also
working on a computer mystery-and-adventure series for
young people.

As the father of two young children, Fred has become
concerned with introducing the computer to children as a
wonderful tool rather than as a forbidding electronic device.
His column appears monthly in COMPUTE!.
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learn more about the child. In a preliminary pro-
gram the friend and the child will be “introduced.”
The child will give the friend personal information:
name, age, the color of hair and eyes, address,
phone number, likes and dislikes.

The friend will ask what kind of friend the
child would like. The child will get a chance to
mold the friend — to select the friend’s name,
shape, history, likes, and dislikes. If the child
wishes, the friend can remain a computer. Or else
the friend can become something completely
imaginary and make-believe.

In fact, the child will be able to use the “In-
troduction” program to create several friends.
The friends will have different characteristics and
names.

If the child wishes, she can introduce the
friends to each other.

Friendly Programming
The computer friends should liven up your child’s
computing. But they won't help with programming.

No matter how many games a friend has up
its “sleeve,” the child is never actually program-
ming the computer. He or she is interacting with
the friend and its programs. But not programming.
Instead, in a way, the friend is programming the
child.

This is one of the major drawbacks of the
computer friends. They don’t encourage children
to write programs on their own. At least half of
the value of the computer is unleashed when you
program it yourself. Without that opportunity,
your child is missing out on a lot.

Right now the friend 1s a trnendly operating
system. What we need is a friend that can also act
as a friendly computer language. Then the friend can
encourage the child Lo creale, save, and run
programs.

Beyond Logo
“Wait a second!” you say. “What about BASIC,
PILOT, and Logo? These languages are easy to

learn. They are friendly. They are perfect for
kids.”



My answer to that is: Do you have kids of
your own? Do you teach kids? Have you ever
tried to teach little kids how to use BASIC? Or
PILOT? Or Logo?

I have two kids. My daughter Catie is almost
seven. She’s a first grader. My son Eric is three
and a half. Eric spends his mornings at “"Miss
Eleven’s Castle” (Evelyn’s Day Care).

Both kids are whizzes at using the family
computers. They have their own disks and tapes.
They can turn the computers on and off, boot up
disks, run programs, and key in the letters, num-
bers, and words the programs request. Both kids
know all the special-function keys on the computer
keyboard.

But try getting them to program? Forget it.

I can understand Eric’s reluctance to program.
After all, the kid doesn’t even know how to read
or write. If he gets 6's and 9's mixed up, and M's
and W’s, how can I expect him to master FOR/
NEXT loops, string variables, subroutines, and
arrays?

But Catie is a different matter. She reads
Nancy Drew mysteries and “Choose Your Own
Adventure’” books. She is good at arithmetic, and
she loves logic games, puzzles, and mazes. But
she has no interest in programming.

Maybe it’s just getting over the first hurdle.
Unfortunately, Catie and I have been stuck on
that hurdle for over two years.

The first hurdle is the first line of code in a
program.

That first line is invariably a FOR/NEXT loop.
The FOR/NEXT loop might do different things. It
might print the message “CATIE LOVES MOWIE”
a thousand times, all over the TV screen. (Ivlowie
is Catie’s kitty.) It might make the sound of a police
siren or a dropping bomb, or the noise of water,
or of crashing dishes. Or it might draw a drunken
fly wandering across the screen.

What is Catie’s reaction to all this? It's not
positive, I'll tell you that.

Even if I get the fly to change into 16 different
colors, Catie couldn’t care less. After the first line
of code, her reaction is sudden and dramatic. She
gets hungry. Or she has to go to the bathroom.
Or she has a headache. Or her spine dissolves
and [ get to watch her slide out of her seat and
collapse into a puddle on the tloor.

Or else she begins giggling and acts silly. She
begins typing en the computer with her nose. Or
her tongue.

This is an embarrassing situation.

On all sides we hear about friendly com-
puters, computer literacy for kids, teaching kids
to speak “computer” along with English. And
here [ am, a computer expert, a writer, an advocate
for teaching computing to kids. So what do I-do? I
try to drag my kids into the computer age.
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But they don’t want to go.

Computer Literacy For Whom?
It's not so much that my kids resist me actively.
It's just that they don’t see the point. They have
too much itching powder in their pants to make
them sit still long enough to program.

At least using the languages available now.

But what if we created programming lan-
guages that incorporated the same ingredients as
the best software designed for children? What are
these ingredients? Quick response, tor one. Other
ingredients include: action, sound effects, pic-
tures, colors. Quick mastery, a sense of power
and control. Progress. Encouragement. Humor.
These are qualities found in all good software for
kids. But these qualities are not evident in pro-
gramming languages. Even in PILOT. Evenin
Logo.

What Do You Think?

I hope I have lit some fires. Or started some
fights.

What do you think? What kind of experiences
have you had with your younger kids? Have they
been similar to my experiences, or different?

Over the next few months as | continue to
develop the computer friend and to write about
other subjects, | plan to design and develop some
prototype programming languages for little kids.
The languages will be written in BASIC (or PILOT
or Logo). They will be simple and experimental,
something you can type into your computer and
try yourself.

Also, the languages should contain the same
qualities that make good programs so popular
with kids. Maybe the programming will be in
terms of colors, or sounds. Maybe in terms of
shapes.

However it's done, the kids should be able to
create programs themselves. They should be able
to save, retrieve, and run those programs. The
programs should not be trivial. They should do
something. (Of course, they are doing something
if they are teaching a child how to program.)

Most of all, the programming language
should be fun for the kids to use. It should teach
the kids that programming isn’t something ugly
that you have to do to get something nice. It's fun
in itself. It's a way to express yourself, like coloring
or playing music, or dancing.

The language shouldn't deter kids. It should
encourage them to sit down and write a whole
program. Even a short program.

Please write to me and tell me what you think.
Send your letters to:

Fred DY Ignazio

c/o COMPUTE! Magazine

P.O. Box 5106

Greensboro, NC 27403 C



The Joy Of Joysticks

Alari/Commodore Game
Controller Roundup

Torm [2. Halfhill, Featuras Edifor

These joysticks and joystick substitutes will work with
the Atari 400/800/1200XL computers, Commodore 64,
VIC-20, and P Series computers, the Commodore Max
Machine, the Atari VCS and 5200 video game machines,
and the Sears Video Arcade. Some of the products, with
proper adapters, also work with Apple, TRS-80, or
Texas Instruments contputers, and the Colecovision
game machine.

Maybe you're playing a Pac-Man-type game....

Fleeing desperately from a relentless ghost,
you make a break for the last energy pellet that
will allow you to turn the tables on your pursuer.
You try to round a corner in the maze, but sud-
denly find yourself slapping up against a wall.
Why can’t you turn? Blast that sticky joystick any-
way! You've had it.

Or maybe you're playing a Missile Command-
type game....

MIRVs and ICBMs are raining down and that
infernal smart bomb is making straight for your
last city. Quickly positioning the crosshair with
the joystick, you take aim and fire your last
ABM...and miss. If only you had a trackball like
the one you're accustomed to in the arcades!

Or maybe you're playing an Asteroids-type
game....

Hopelessly surrounded by an oncoming
hailstorm of space debris, you yank back on the
joystick to flip your spaceship into hyperspace,
and find yourself dizzily spinning instead. Oh,
fur a iy perspace bullon like the one in the
arcades!

The Joy Of Joysticks

Don’t give up the spaceship — there is relief. A
growing national obsession with home computer/
videa games has spawned an expanding market
in custom game controllers. Only a year ago there
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Charles Branncn, Editornicl Assistant

were few alternatives to the common Atari-type
joysticks supplied by the various manufacturers
which use the Atari joystick standard. Now there
are more than a dozen to choose [rom. The con-
trollers covered in this overview were gathered
after visiting computer stores, scanning magazine
advertisements, and scouting new products at
trade shows. While there are sure to be even more
by the time this article appears, we tried not to
leave any of the existing products out.

At first, it might seem that all joysticks must
be more or less alike. Can there really be that much
difference? After all, what is there to a joystick?

Externally, as the photos show, there is a
wide range of configurations for joysticks (the
name joystick, incidentally, originates from an
early aviators’ term for an airplane’s control stick}.
Some joysticks are made to be hand-held and
manipulated with a finger or two. Others are de-
signed to rest on a tabletop and to be controlled
with one hand. Some have hand-sized grips in-
stead of short sticks. Some mount the fire button
on the base, others on the stick, and still others
have both.

Internally, there can be even greater differ-
ences. Some are constructed largely of plastic,
others of metal. The construction largely accounts
for a joystick’s “feel.”” Since feel is a highly sub-
jective reaction, we will avoid value judgments as
much as possible. There is no substitute for trying
a joystick yourself.

Some controllers, of course, are not joysticks
at all. The push-button buxes are intended largely
for Asteroids-type games, duplicating the arcade
controls. Trackballs are at their best in games re-

uiring rapid 360-degree movement, such ag Mis-
sile Command and Centipedes.

And finally, a word about the standard Atari
joystick. It's received some bad press, not all of it
deserved. It's accused of being too fragile, unre-



sponsive, and even ugly. The joysticks do wear
out after months of heavy use, but this isn’t all
the joystick’s fault. First, in our experience, many
“broken’” joysticks are really the victims of faulty
cords. The cords are subjected to a lot of twisting,
and pulling, and the thin wires tend to fray and
snap. A dead joystick can often be revived by
replacing the cord. Keep this in mind when ad-
miring a custom joystick’s hefty construction: the

It might seem that all joysticks
must be more or less alike.
Can there really be that
much difference?

standard cord is probably ils weakesl link.

Second, when an Atari joystick’s joint or
switches do break, it is often the fault of excessive
flexing. Contrary to some beliefs, the Atari joystick
is pretty responsive. Only a slight deflection is
required to activate its switches. But its inherent
stiffness, and the lack of any tactile feedback — that
is, a positive click or snap when a switch makes
contact - encourages people to wrench it harder
than they have to. Games with slow joystick re-
sponse, especially those written in BASIC, aggra-
vate this problem.

Atari Joystick
Since the Atari joystick is the standard against
which the others are most often compared, we’ll
start by pointing out that it’s a two-handed in-
strument. Note that some joysticks permit one-
handed operation, freeing the other hand for the
keyvhnard (or for holding an
to a chair).

Some people increase the
leverage by jamming onto
the end of the stick a
PVC plastic T
connector (avail-
able at hardware
stores) or even a
wine bottle cap.
The Alari joyslick
includes a four-foot
cord.

Atari Joystick
Atari, Inc.
1196 Borregas Avenue
Surmnywale, CA 94086
$9.95 Each

Slik Stik
The Slik Stik is one of two joysticks by Suncom.
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Both resemble the Atari joystick, but incorporate
some important differences. The Slik Stik’s stick
is only about half the height of the Atari’s, but is
topped by a jawbreaker-sized red bali for easy
handling. And while the Slik Stik doesn’t flex any
more than the Atari stick, the action is more posi-
tive and you can feel a slight detent, or click. The
fire button is very small but responsive.

The Slik Stik has a long six-foot cord
reinforced at both ends
with tough plasti¢ collars
where the cord joins the
joystick base and plug.
Suncom markets the Slik
Stik as a direct replace-
ment for the Atari joy-
stick, and it is the only
controller we reviewed
which costs the same as
the Atari product.

Slik Stik

Suncom, Inc.

270 Holbrook Drive
Wheeling, IL. 60090
$9.95

Starfighter

Suncom'’s Starfighter, advertised as “The Ultimate
Joystick,” is very similar to the company’s Slik
Stik. However, Suncom claims it is more ruggedly
constructed than their less expensive product,
and it is guaranteed for two years instead of 90
days.

Where the
Slik Stik has a
ball-tipped
controller, the
Starfighter has
a smooth plastic
cylinder with a
rounded top. Itis
taller than the Slik
Stik, but still shorter
than the Atari stick.
The action is more
positive, and the contacts in all eight positions
can be distinctly felt. What's more, there are defi-
nite “stops” to the stick’s movements, so it can't
be damaged by over-twisting as the Atari joystick
can. The Starfighter has the same convenient six-
foot cord and reinforced connections as the Slik
Stik.

Starfighter

Suncom, Inc.
$16.95

Baylis Big Stick
The Bavylis Big Stick is the largest controller we
tested. Actually, its name is something of a mis-




nomer; the stick itself is only two and a half inches
high, including the large red ball on the tip. Itis
the base that is big — nearly eight inches square.
Obviously, the Baylis is designed to be rested on
a tabletop or lap and operated with one hand.

The base is heavy enough to permit this kind
of operation, although it does tend to rock around
a bit during heavy action. However, there seems
to be plenty of empty room inside the base to add
weights, if you want to customize it. The stick
itself is a rigid steel shaft built to tough arcade
standards.

The response is very flexible and positive,
with more “travel” than many joysticks. The fire
button also is a large, arcade-style device. The
cord is on the short side, only two and a half feet

long, but since this oversized controller is not
meant to be hand-held, this probably will not be a
handicap.

The first Baylis Big Stick we sampled did not
function in five of the eight directions. The internal
switches were working perfectly, so the problem
was traced to the cord. This is a perfect example
of how even the most solidly constructed joystick
can be paralyzed by the weakest link of any con-
troller — its cord.

Baylis Big Stick

Released By:

Torrey Engberg Smith Co.

P.O. Box 1075

Glendnle, CA 91202

$59.95

WICO Command Control

WICO’s Command Control joystick is ruggedly
built to arcade standards, with a steel shaft inside
the plastic stick and metal parts at critical joints.
This construction is not surprising, since WICO
happens to be a major supplier of controllers for
commercial arcade machines.

The Command Control joystick has a long
"baseball-bat’” handle, long enough to wrap your
whole hand around. The action is smooth and
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flexible, with almost as much Lravel as the Dig,
Stick. There is a small fire button on the tip of the
stick and a larger one in the usual position on the
base. A slide switch on the base selects between
the two. The cord is five and a half feet long,
strengthened with a plastic collar at the base end
only.

yWICO’E, product line includes two other joy-
sticks, a trackball, extension cords, and adapters
for Texas Instruments com-
puters, the Radio Shack
TRS-80 Color Computer, and
the Apple II. The Red Ball
joystick has a large ball
mounted on the stick with
the same base as the
Command Control
joystick, and the
Command Control
Deluxe features a
batlike handle on
a much larger base.
All models are built
to the same standards

WICO Commtand Coniror ™
WICO-Consumer Division
6400 W. Gross Poinf Road
Niles, 11. 60648

Command Control $29.95
Red Ball $34.95

Command Control Deluxe $39.95

Pointmaster
The Pointmaster is from Discwasher, a company
whose best-known product is a popular cleaning
system for phonograph records. The Pointmaster
consists of a long plastic handle with a molded
grip, attached with a ball joint to a plastic base.
Since this unit is too light to use as a one-handed
model, check to seeif it is '
comfortable to use as a hand-
held medel, given its large
size.

The stick is flexible
enough, but there are
no obvious contact
points or “stops,” so
plavers should be
carcful not fo force
the handle too far
in the heat of §
video combat. Due’
to the stick’s lever- *
age and tlexibility,
precise positioning is
sometimes difficult.
The contoured lire button,




mounted on the tip of the handle, has almost no
travel. When first toying with the Pointmaster,
without plugging itin, we feared the button would
have a “dead’” fcel. But actually, it turned out to
be very sensitive and fast.

The cord is five feet long, reinforced with a
collar at the base end anly

Pomitmaster

DYiscwasher, Inc.

1407 N. Providence Road
Columbia, MO 65201
$16.95

Quick Shot

Spectravision's Quick Shot joystick has one unique
feature that interested us immediately — the four
rubber pads that are standard on other joysticks
can be removed and replaced with four suction
cups. This allows Spectravision to make the joy-
stick small and light enough to be hand-held, yet
still capable of being anchored firmly to a tabletop
for one-handed use without resorting to a huge
base or extra weights. We found, however, that
the tabletop must be very smooth for the suction
cups to stick, even if they are moistened.

Plastic construction dominates in the Quick
Shwt. The slick is a large, molded pistol grip that
fits an adult’s hand better than most of the other
joysticks we tested. The action is tlexible, with
definite stops, although the contact points are
hard to feel. There are two fire buttons, one on
the stick and another on the
base, and both are always
“live,” s0 you can switch
back and forth in mid-action.
The buttons also have a
detent, or “click,” at the
bottom of their travel.

The Quick Shot in-
cludes a four-foot
cord strength-
ened at the
base end only,

Quick Shot
Spectravision

39 W. 37th Street
New York, NY W18
$14.88

Le Stick

Le Stick is the most unusual joystick we tested.
Datasoft claimed in early magazine ads that Le
Stick was adapted from Air Force designs for ad-
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vanced controllers. Le Stick consists oniy of a
joystick — no base. Constructed of a pliant, rubber-
like plastic, the handle incorporates four mercury
switches which are activated by tilting. Thal is,
tilting the handle forward causes the screen object
to move up, tilting it backward moves the object
down, and so forth.

This ingenious approach seems to have sev-
eral advantages: without a mechanical connection
to a base, flexihility is unlimited: there is no ball
joint to wear oud; true one-handed operation is
possible, since the fire button is tip-mounted; and
the joystick is very light.

However, since the joystick has no “self-
centering’” or definite “up” position relative to an
attached base, it can be difficult to maneuver for
those accustomed to conventional joysticks. For
example, our untrained hands found it difficult to
tilt horizontally without mixing in some vertical
wolion, and vice versa. Although
squeezing the handle immobilizes
the sensor and cancels any motion,
it can be hard to re-orient yourself
without taking your eyes off the
screen. As with any novel approach,
practice will be required to achieve
mastery — we suggest you test
Le Stick before making a decision.
Our last suggestion — beware
the “grip of death” when, in
panic, your hand clinches and
immobilizes the joystick ... a
calming challenge.

Le Stick has a four-foot cord.

Le Stick

Datasoft, Inc.

19519 Business Center Drive
Northridye, CA 91324
539,95

Starplex Video Game Controller
Unlike the joysticks reviewed, the Starplex Con-
troller and the KY Enterprises box covered below
are not really gencral-purpose devices suitable for
all types of computer games. Instead, the Con-
troller is intended largely for one game — Asteroids.
The button layout is designed to simulate the
controls on the comimercial arcade version. Thus,
we find buttons labeled “Lefl,”” “Right,” “Up,”
“Down’’ (Hyperspace), and “Fire.”” These corres-
pond to the rotational, rocket, and panic buttons
on the arcade machine.

The Starplex Controller fulfills its task very
well. Anyone accustomed to playing Asferoids in
the arcades will feel much more at home with
these large, sensitive buttons than with a joystick.
One interesting feature is the “Astroblast.” Select-
ing this option with a slide switch allows automatic
repeat when the fire button is held down. In other



GEMINI-

FOR PRINTER VALUE THAT'S

OUT OF THIS WORLD

Over thirty years of down-to-earth experi-
ence as a precision parts manufacturer has
enabled Star to produce the Gemini series
of dot matrix printers—a stellar combina-
tion of printer quality, fiexibility, and reliabii-
ity. And for a list price of nearly 25% less
than the best selling competitor.

The Gemini 10 has a 10” carriage and
the Gemini 15 a 151" carriage. Plus, the
Gemini 15 has the added capabitity of a bot-
tom paper feed. In both models, Gemini
quality means a print speed of 100 ¢ps. high-
resolution bit image and block graphics,
and extra fast forms feed.

Gemini’s flexibility is embodied in
its diverse specialized printing
capabilities such as super/
sub script, underlining, back-
spacing, doubie strike mode

and emphasized print mode. An- 5LO|I

feature is a 2.3K buffer. An additional 4K

is optional. That's twice the memory of lead-
ing, comparable printers. And Gemini is
compatible with most software packages
that support the leading printers.

Gemini reliability is more than just a
promise. It's as concrete as a 180 day war-
ranty (90 days for ribbon and print head), a
mean time between failure rate of 5 million
lines, a print head life of over 100 million
characters, and a 100% duty cycie that
allows the Gemini to print continuously.
Plus, prompt, nationwide service is readily
available.

So if you're looking for an incredibly
high-quality, low-cost printer
that's out of this world, look
to the manufacturer with its
feet on the ground—Star and
the Gemini 10, Gemini 15 dot

other extracordinary standard

microni<s-inc

matrix printers.

MAKING A NAME FOR OURSELVES

1120 Empire Central Place, Suite 216, Dallas, TX 75247
For more information, please call Bob Hazzard, Vice President, at (214) 631-8560.




words, now you can machine-gun the nasty as-
teroids. This feature requires an AA battery to be
installed inside the controller.

The Starplex also works well with Space ti-
vaders and other games requiring simple up-down
or left-right movement. For games that demand
complex 360-degree movement, stick with a joy-
stick. Obviously, you'll have to decide if you can
use this type of controller often enough to justify
its cost.

The Starplex is light enough to rest on a lap,
and stable enough to hold still on a tabletop. It
has a four-foot cord reinforced at the base end
only.

Starplex Video Game Controller

Starplex Electronics, Inc.

E23301

Liberty Lake, WA 99019

$29.95

Fingertip Controller
This controller is very well constructed, with a
heavy metal box and five large, springy. arcade-
style buttons. The buttons are unlabeled, but the
white ones correspond to up, down, left, and
right, while the red one is the fire button.
Although you can achieve diagonal move-
ment by simultaneously pressing both a vertical
and horizontal button, the Fingertip Controller
seems most suited to games with simple up-down
or left-right movement, such as Space Invaders.
Like the Starplex Controller, it also works well for
Asteroids, but with a quirk — it’s left-handed. That
is, your right hand controls the rotational move-
ment while your left hand hits the fire button,
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just the opposite of the arcades.

As per the instructions, it's easy to adjust the
sensitivity of the buttons by opening the box and
bending the spring switches. The Fingertip Con-
troller has a five and a half-foot cord.

Fingertip Controller

KY Enlerprises

3039 East Second Street

Long Beach, CA 90803

$26.95

Command Control Trackball

True arcade fans have been hungering for one of
these fur a couple of years now. Commercial ar-
cade games which use trackballs — such as Missile
Command and Centipedes — work okay when trans-

lated to joysticks in home versions, but the “feel”
justisn’t there. And since the avid arcade fan
strives to re-create the arcade experience as closely
as possible, joysticks sometimes just don’t quite
measure up.

Since WICO supplies trackballs for commer-
cial arcade machines, you would expect the com-
pany’s home version to be similarly well-
constructed —and you won’'t be disappointed.
The heavy billiard-style ball rotates quite smoothly
and “coasts” with a good spin. This is due to high-
quality steel shafts with ball bearings (see the
accompanying sidebar and inside photo describ-
ing how the trackball works). Even the five-foot
cord is extra heavy-duty. The trackball’s inherent
weight and rubber footpads keep it from sliding
around on a tabletop, and the fire button is the
same as those found on WICO's joysticks.

As an example of what a trackball can doin a
game demanding fast 360-degree movement, one
of our testers tried it out on Atari’s Missile Com-
mand. His former high score was 39,000. With the
trackball, after a few warm-up games, he scored
66,000.

Command Control Trackball
WICO
$69.95



TG Trackball

This trackball should be on the market by the time
you're reading this issue. The unit we tested was
a prototype that we obtained at the COMDEX
trade show in Las Vegas. TG Products

also is introducing an Atari
plug-compatible joystick,
but we were unable 4
to obtain one of
these for testing.
The TG Track-
ball works much
like the WICO
Trackball, using
LEDs and photo-
transistors to
detect the ball’s
spin. The plastic
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ball glides less smoothly than the WICO’s, how-
ever, and has much less tendency to coast. Ap-
proximately one third of our testers preferred this
“fecl” for fine positioning, so this is purely a per-
sunal malter thal should be tested by the pur-
chaser. Inside, the TG Trackball supports the “bil-
liard ball” on plastic shafts without ball bearings.
It might be a good idea to lubricate these shafts to
reduce excessive wear if this hasn’t been done in
production models.

The trackball’s extra-heavy cord is just short
of five feet and is reinforced at both ends.

TG Trackball

TG Products

1104 Summit Avenue

Suite 110

Plano, TX 75074 .

$64.95 s



PROGRAMMING THE T

. Regena

Write Your Own Games

Some tips on getting the most out of your Tl when
writing games.

You have probably discovered that one of the fun
things to do with your TI-99/4A is to play games.
In fact, many people who wanted one of the popu-
lar game machines have discovered that for about
the same amount of money they could have a
computer and still be able to play games. Many of
the games written for the TI-99/4A are arcade
quality — that is, they have good graphics and fast
action.

The programs on the command modules can
be programmed in UCSD Pascal, TMS9900 As-
sembly, and:Graphics Programming Language
(GPL). These languages take maximum advantage
of the color, graphics, sound, and speech
capabilities of the computer. GPL is an excellent
language for drawing graphics and allows the
speed of an assembly language.

To program your own games with fast,
smoothly-moving objects, you will want to use 11
Extended BASIC. Tt allows you to use up to 28
“sprites.” You may define the shapes of the sprites
and designate a certain magnification. You may
also specify the sprites’ speed. The row velocity
and the column velocity may vary from -127 to
+ 127, and by specifying numbers for both ve-
locities you will get a diagonal movement. Sprites
“wrap” at the edges of the screen, so you don't
need tn worry about “crashing’ your program on
edge conditions. With one CALL SPRITE statement
you can define the sprite number, shape, color,
position, and speed.

TI Console BASIC (the BASIC built in with
no accessories or peripherals) is a language pow-
erful enough that you can design a variety of fun
games with it. If you have moving objects, how-
ever, they have to move a square at a time and
thus will have jerky movement. Depending on
the number of objects, BASIC games tend to be
slow; however, [ have seen several fast action
games that really require nimble fingers.

Whether you are writing a game in TI BASIC
orin TI Extended BASIC, 1 can offer a few pro-
gramming tips. Keep in mind that the best way to
learn is to actually start programming — and
playing.
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Randomness

Probably a central tool in computer games is the
machine’s ability to choose things randomly. Most
computers have the command RND, but each
computer has a slightly ditferent syntax (way ot
writing the command). On the TI-99/4A, RND
represents a random number between zero and
one. Turn on your computer, press any key to
begin, and press 1 for TI BASIC. Now type in
PRINT RND and press ENTER. The compuler
will print a decimal fraction {to ten places). Usually
in game situations you won’t want a fraction, so
multiply that fraction by a number. For example,
multiply RND by 10 like this: PRINT 10*RND or
PRINT RND*10. Now you will get ten times that
decimal fraction.

You probably want just the whole number
part of that mixed decimal number. Use the
[INTeger function to get the whole number. PRINT
INT(10*RND). If you keep trying this command,
you will get numbers from zero to nine. Re-
member, INT truncates the decimal portion; it
does not round the number. Suppose you really
wanted random numbers from one through ten.
The command would be: PRINT INT(10*RND) +1
or PRINT INT{10*RND + 1).

One more step. Assume you want a number
N to be a random number between 10 and 20,
inclusive. 20 - 10=10. There are 10 numbers plus
1 (““inclusive’’). The command could be
N=INT(11*RND) + 10. The portion INT(1T"RND)
will give you numbers from 0 to 10; then vou add
10 to get numbers from 10 to 20.

Now try this short program:

10 FORI=1TO 10

110 PRINT INT(10*RND) + 1

120 NEXT I
RUN the program. RUN it again. And again.

The program is printing ten random numbers
from 1 to 10. However, you'll notice that each
time you run it, you get the same numbers in the
same order. You need to add the line: 105
RANDOMIZE.

The RANDOMIZE command mixes up the
numbers so that each time the program is run you
will get different numbers — and that’s what you
wantin a game. The User's Reference Guide indicates
that the RANDOMIZE statement only needs to
be somewhere in the program to generate different



numbers; however, I have found that one RAN-
DOMIZE statement at the beginning of a program
does not always work. It is better to use the RAN-
DOMIZE slatement just betore you use the state-
ment containing RND. Note: If you are debugging
a program, you may want to leave RANDOMIZE
out so you'll knuw exactly what numbers your
program is choosing. Debug your program, then
add the statement and test it.

Moving Objects

In general, the fewer moving objects you have in
yvour game, the faster the action can be, and the
logic will be a lot less complex. Also, each moving
object should be specified by only one character
number so you don’t have to use up valuable time
by building an object out of several characters. To
move an object in TI BASIC you need to erase the
object in the first position (replace it with a spacc)
and draw it again in the second position - each
maove takes two statements.

Player Input

There are two main ways the computer can un-
derstand what you want: by your using the joy-
slicks or pressing keys on the keyboard. Your
game may be designated for joysticks only,
keyboard only, or both. Because of the logic in-
volved, a game using both methods of input will
be slightly slower in responsc; and depending on
the branching sequence, one of the methods will
be slower than the other.

Joysticks may be easier to use to learn a game,
especially if the player is used to a video game
using joysticks. My own children, and many other
players | know, prefer using the keyboard for T/
Invaders and Munchman because the joystick re-
sponse is considerably slower than the keyboard
response.

The keyboard action is easy to learn because
there are standard arrow keys for all games de-
signed for the TI-99/4A. Programmers writing
games for other computers often choose their
own favorite keys to use, and the directions are
different for cach game. On the TI-99/4A, the
arrow keys are E (up), X (down), S (left), and D
(right), with the shooting key either the ENTER
key or the period key. If there are two playcers,
the standard arrow keys on the right half ot the
keyboard are |, ], K, and M. The TI-99/4 owners
have a slight advantage here — there is an overlay
available for the old keyboard thal shiows the
arrow keys, and it is easier to usc the old keyboard
for two-player games.

The TI jaysticks (wired remote controllers)
come with a little instruction book with some sam-
ple programs. The main command is CALL
JOYST(, X, Y), which returns an X and Y value
for the posilion of the joystick, where X and Y

may be 4, -4, or 0.

To detect keys pressed on the keyboard, use
the CALL KEY command. This command is like
the GET command in other BASIC languages.
The formis CALL KEY(0,KEY,STATUS) where ()
means to scan the whole keyboard. STATUS is a
variable name (it could be 5T or S, or whatever
you wish) which will return whether a key has
been pressed or not. KEY is a variable name {again,
usc whatever vou wish) that will return the ASCII
code of the key pressed, such as 13 for the ENTER
key, 65 for the letter A, 69 for the letler E, etc.

By using IF statemoents, yvou can check which
key was pressed and branch accordingly. You can
also GOTO the CALL KEY statement for other
keys to make the computer act as if it is ignoring
all responses except the keys allowed. Here is a
sample using arrow keys:

100 CALL KEY{0,K.S)

10 IFK=69 THEN 1000
120 IF K =68 THEN 2000
130 IF K=88 THEN 3000

140 IF K =183 THFN 4000
ELSE 100

(up arrow}

(right arrow)

(down arrow)

(left arrow)

{any vther key will be ignored)
Remember, there are several ways to program the
same procedure; this is just one way. You may
prefer to use “not equal” signs or a split keyboard
and an ON GOTO statement.

A split keyboard approach scans half the
keyboard using CALL KEY(1,K1,51) or CALL
KEY(2,K2,52). The key codes returned for up,
right, down, and Ieftare 5, 3, 0, and 2. A sample
program using the split keyboard is:

100 CALL KEY(1,K,S)

110 IF (K<0) + {K>53)THEN 100

120 ON K +1 GOTO 3000,100,4000,2000,160,1000
Line 110 makes sure the K value is in the right
range; the key value must be from 0 to 5. All other
keys are ignored. Line 120 branches according lo
which key was pressed. The keys corresponding
to 1 and 4 were not acceptable, so they return to
the CALL KEY statement. If vou want to try out
either of these programs, add the following lines,
then RUN and try pressing various keys.

1000 PRINT “'UP”

1010 GOTO 100

2000 PRINT “RIGHT”

2010 GOTO 100

3000 PRINT “DOWN"

3010 GOTO 100

4000 PRINT “LEFT”

4010 GOTO 100

Therc is a slight problem in testing for zero
on the TI-99/4A console. Use logic such as 1F
K+ 11 rather than [F K<>0, Also, some of the
split keyboard codes are different [or the TI-99/4A
than for the T1-99/4. It is better not to use the
comma, period, semicolon, slash, space bar,
ENTER, SHIFT, B, and G so that programs may
be used on cither console.
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Shamus
For Alari

Tom R, Halfhill, Features Iditor

Y ou’re prowling along the
corridors of yet another un-
explored room, searching for the
key to the Shadow’s lair...

Suddenly you are attacked
by a hunting pack of Whirling
Drones, Robo Droids, and the
especially deadly Snap-jumpers.
Frantically dodging their molecu-
lar disruptors, vou horl several
of your contraband lon-Shiys,
blasting them to fragments. Now
you're free to pick up the key
they were guarding, and you
hope that it fits the lock you en-
countered in that other room far
behind vou.

But you've dallied too long
in this chamber. From out of
nowhere descends the Shadow
himself, protected by Tri-Gamma
body armor impervious to vour
lon-Shivs, and he's bent on
revenge for the destruction of
his henchmen. You break for
the exit, but stumble into a
wall instead...and instantly
disintegrate.

A Biend Of Arcade And
Adventure

T'hat’s a typical example of how
Synapsc Software’s game Shamus
is played — and a typical example
of how it usually ends as well,
since this game is extremely hard
to beat. In fact, my guess is that
it would take months of frequent
play before any mere human
could succeed in locating the
Shadow’s lair and destroying
the elusive arch-enemy. This is a
game for true addicts.

Shamus (pronounced
“SHAW-muss’’ or “SHAY-
muss,” slang for detective) is a
one-player game available on
disk or cassette which requires
at least 16K RAM and a joystick.
Programmed by William Mataga,
Shamus combines the puzzle-
solving and exploration features
of a graphics adventure game

with the fast action of an arcade-
style shoot-"cm-up.

The object of the game is to
locate the hidden lair of a crea-
ture known as the Shadow, and
then to destroy him in a final
struggle. Locating this lair is not
easy. There are four levels of
rooms to explore, and the only
way to advance to the next level
is to find the proper key for the
proper lock. The locks and keys
are color-coded and scattered
throughout the rooms, forcing
you to wander around, picking
up keys and trying them on the
various locks.

To give you some idea of
the complexity of this task, each
level contains no less than 32
rooms —according to the manual.
Actually, in my aimless wander-
ings, I encountered rooms num-
bered as high as 37 on one ievel.
This means there could be nearly
150 rooms!

The graphics and sound
effects in Shamus are beautifully
done. The game boots up from
the disk or cassette with a very
good rendition of the theme
tune from the old Alfred Hitcheoock
Presents TV show. You then
choose from four degrees of dif-
ficulty ranging from “novice” to
“expert.” The manual is abso-
lutely correct when it states that
each degree is significantly har-
der than Lhe last. Alter briefly
sampling the higher degrees, 1
stuck with “novice” and still
found myself outmatched.

You start off in Room 0 on
the first level. Your joystick con-
trols a little man in a fedora (after
all, what kind of detective would

Going for the key {o the next level while
dodging Whirling Drores in Shamus.

you be without a brimmed hat
to pull down over your eyes?).
Each of the 32 {or 37, or what-
ever) rooms on each level oc-
cupies a full TV screen. To move
to another room, you simply
head for a door and walk (or
run, as is frequently the case)
off the screen. Instantly, the
next rooin appears.

Shamus uses several rede-
fined character sets, and the
graphics are among the best I've
seen on the Atari. Joystick re-
sponsc 1s instantaneous, and
very often a half-dozen or more
multicolored objects will be
moving around at once,

These objects, by the wavy,
are the Shadow’s henchmen.
Searching for keys and locks in
scores of rooms spread over four
levels would be hard enough,
but these creatures are always
there to make your life even more
difficull. The easiest to dispose
of are the Whirling Drones, little
pinwheel-shaped machines that
home in on your presence. The
Robo-Droids aren’t too bad
either, although they're a
headache when attacking in
droves with the Whirling
Drones. Far more dangerous are
the Snap-Jumpers, shifty little
critters who move in short leaps
in the blink of an eye.

If any of these henchmen
shoot you with their molecular
disruptors, or even touch you,
it’s goodby. Your main defense
i3 your inexhaustible supply of
lon-Shivs (Ionic-Short High In-
tensity Vaporizers). You can
throw these in any direction by
pressing the fire button while
aiming the joystick, and they'll
disintegrate anything. Another
defense is dodging or even
fleeing, but watch out - if you
brush against a wall, you'll be

- instantly zapped to atoms.

By far the most dangerous
obstacle, though, is the Shadow
himself. If you stay in one room
too long - say, half a minute or
s0 — he appears out of nowhere
and tries to destroy vou with his
deadly touch. Since the Shadow
wears Tri-Gamma body armor,



the statement POKE X,32. The number 32 is the
ASCII code for a blank. You must change X to the
new location of the car on the screen and then
POKE X, 0 since 0 is the number for a car. When
you change the car’s position, you simply execute
the statement X=X+ Z, where the variable Z de-

Program 1.

14 REM FILL SCREEN WITH AIRPLANE

29 P=PEEK(57@88):REM LOOK AT KEYBQARD

3@ ST=53315:EN=54285:REM ClP VALUES

4P IFP<129THENST=53376:EN=55295:POKE56832,1:R
EM C4P VALUES

5@ FORLO=STTOEN:POKELO,236:NEXT

pends upon the direction you wish to move and 68 GOTO 62
whether you are using a C1P or a C4P. Hereare ~ Program 2,
the values: 1¢ REM PUT SPECIFIED NUMBER OF MEN ON SCREEN
. 15 REM AND COUNT THEM, THERE IS AN INCREASING
Fugure 2. AMOUNT OF ERRUR
17 REM AS THE NUMBER OF MEN IS INCREASED DUE ~
-64 -32 TO THE FACT THAT -
-65 -63 -33 -31 18 REM THE MEN ARE PUT IN THE SAME BOX AS ONE
ANOTHER.
20 SU=0:ST=53315:EN=54285:X=24:Y=28
g 1 1< 51 3@ IFPEEK(57@88)<129THENST=53376:EN=55295:X=6
« > 4:Y=30:POKE56832,1
4% INPUT"MUMBER OF MEN";ME:FORCQ=1TO3d:PRINT:
: NEXT
63 65 31 33 5@ FORCO=1TOME:POKEST+INT( (EN-ST) *RND (1)) ,246
64 32 :NEXT
A FORCO=STTORN: IFPEEK (C0) =24@THENSU=SU+1
N " n, .
Cap c1r 70 NgﬁT;i:RINT THERE WERE";SU;"MEN ON THE SCRE
Thus, if we wanted to move down, the state- Program 3.
ment would be X=X+64 fora C4F and X=X+32 13 REM MOVE CROSS
tfor a C1P. Program 3 uses these constants from 29 FORX=1TO8:READP(X):NEXT:L0=54816

IFPEEK (57088) >12BTHENFORX=1TO8 :READP (X) :NE
XT:L0=53775

DATALl,©5,04,63,~1,-65,-64,-63
DATALl,33,32,31,-1,-33,-32,-31
FORX=1TO3@:PRINT:NEXT
POKELO,219:FORX=1TO38:NEXT:POKELO,32
LO=LO+F{INT({RND(1)*8+1)):G0TQ6d

APPLE l:quu'rm;T

48K Plus

their tables to move a cross in random directions.
The program does not check for the edges of the
screen to see if the cross has travelled past its
boundaries, so it you don’t press CTRL-C before
it goes far, the program might hang up.

OLYMPIC SALES COlmea]- B

Teiex: 67 3 77 Toll-Frea Phone Drders: Gﬂad Sulvjact to avaidatitity. rh!sad wo-rnldl:

W carry Clods to
mvemurr arol

Instruments

ﬁmls

E’m
our Cost:$1299.95

YOUH COST:

More peripherals availabie

$395.00
VICTOR 5080 80 Column Printer
A real work horse! 100 cps, graphics
buffer, 4 interfaces including HP-IB

Retail:$995.00 Wholesale:$670.00
Fully guaranteed by Victor, in business

since 1918

ATARI'800" - aax
il $499.95

Atart
TN STOCK

810 Disk drive

z commaoadore

~ WIC=2(

41 Program umrder 79.95

16K

o T s o v, 700 o 30 4 S Z«’cf‘f""mﬂmﬂf"*ﬁfﬁf~i"“*f’"'f b griom, B Computer
ger 5 Dpen VS a weel B N i for 1) raphical errors,; it orders subpct ta H . A - .
R BouTasts 2165, Driory m‘nk%’ s, GA 30004 S Ly LRk |h'HE;(/;; co::tro =L T1-99/4A
one: T N LAIH -
(é) HEWLETT FRANKLIN ACE 1000 TS1000 2K Computer $9.95 Now
packann LCO Mn’s( ﬁrq‘uu;:rwm; Cnll::mlil:ll::‘ TS1500 Mamory expansion  40.96 | (1ly "o
HP-16¢ Compmh Sﬁlgqtlft— g parin MIE"thTECH Memopak P;r%h;r;ls $ 95 ey
or Frogrammers & Digita 1000 includi K 64 1 19
Designers 127,50 WE ARE AUTHORIZED | Fpanrotor e nuch seevo | 132K 32K 109.95 A?fﬁg"_",ffu’s
FULL LINE HP Dealers. cassor software. RE:$1776.00 MT16K 1BK 59.95 OSC $299.95, TT rebates you 700.

ATARI400

(vffer good thru 1/31/83)
Plus FREE $50 RF Modulator
with purchase of T1-99/4A
Cail & ask about FREE Spesch
Synthisizer OFFER!

850 interface module ?3395 MULTITECH

B30 Acuusiic mudem 109,95
Printer Centr, 737/739 489.95)

Bomputer

$349.95

BSK Apple eompatlhlu with tape

10" colosr monitor high res 339.95
Extended Basic 75,00
Speech synthesizer 129.95
Telephane coupler {modem) 189.95
Printar {solid state) 319.95

TI-LOGD 99.95

Ti EXPANSION BOX SYSTEM

s RASF Chrome | oftware, avsilable with Apple i ian b I
olivett ;- o ASY Cluome | Copatiiy with dikeren (P02t oxpension box 10045
“PRAXIS 35" $429.95 T1Z0VHE 246k 10.95 January 1983, gnt unit. Plenty |Disk control card 199.95
— —_| ELECTRONIC TYPEWRITER L3S syt win | ot soucational & other soTtware. |Mem. exp. 12K card 239.05
3k Prsoral Comguter | o carehangeable “Daisy amhalz:; kevhlli:rd ;;g.gg E-_e;de card (1510 req} lgggg

workswihaw V' | Whesl® type element, KCOMEX Printer 5'.5.'" n.J«":lfm Wicant, 25995 A’,, .m‘;:r:, ,:,':,,n, of peri ,,m'.,
$ 95 3 sizes- -Pica, Elite & Mll:l‘l] Similar ta the Epsar 80 FT] 150 line p/m pir 179.96 | secossaries 8 software I!p u:t prices
plug cal'trldue ribbon & mare! ;'I“d‘(m umﬁ tactor fwed, sﬂ;w;tv recorder bosrd uﬁn-g;r WammamL_
ics, it unit und peneration bo

WE CARRY THE sang gy Hestun & sweech synthesizer Your Cost:$169.95 plus-$20.00

CDMHUDO RE VIC-20 59,95 FOLLOWING PRINTERS | m rebate from T1 plus Free Library
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1600 Phane mgdem 95 | SANYD sfl model  QLIVETTI g9 .95 Verbatym S8 SD 43 track 20.95
COMREX ail modsls DiABLO 3M S DD 744D 2995
We carry an enormens amount of AMDEK ail models CITOH ANADEX | including FREE & I Maxell SS DD Soft sect 3495
saftware & games for the VIC20. | AMDEK all mo NECREx ANADEX | peli ot Dysan 104 Softseet 4495
WE ARE A FULL-LINE Texas Instruments  DKIDATA Cartridge. < BASF Saft sectored 28.95
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v ning .
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COMPUTER

CALCULATORS

Airn Butrorf old, Associcte kdlitor

Number conversion, masking, even translations of
floating point variables are possible when you use the
maore sophisticated programmer’s calculators.” Here
are some techniques for using various types of calculators
when your computer is doing other things.

Why have a calculator when you already have a
computer? Indeed, why would you need a special
calculator when the simple four-function units
will do all the arithmetic you might need?

The answer is: convenience. It's sometimes
handy to be able to zip through a quick calculation
and get the results in binary, hexadecimal, octal,
or whatever. If your computer isn’t handy {or
someone is playing space invaders on it at the
moment), there are questions you can work
through if you have a calculator to help.

But make no mistake about it: the sophisti-
cated machines are not indispensable. You can do
the job with no calculator at all. You can use a
simple four-function unit. You can do useful cal-
culations with a simple programmablc unit, en-
tering programs to do the work. Or you can get a
“programmer’s calculator.”

No Caiculator

Honest, there are still people out there who add
and subtract — and even multiply and divide -
without a calculator of any sort. There are pro-
grammers who know how to add and subtract in
hexadecimal or octal. It's probably good for

vou Lo know nuwber systems [rom firsthand
experience.

For example, to'convert a decimal number to
hexadecimal, divide the number repeatedly by
16. The remainder from each division is a hexadeci-
mal digit; you'll generate the digits from right
(low order) to left. S0 200 decimal is converted as
follows: 200 divided by 16 gives 12 with a remain-
der of 8. Our last hex digit is 8. Continuing: 12
divided by 16 gives nothing with a remainder of
12. Our next hex digit is 12, which we write as C.
The hex value: C8.

Going the other way — from hexadecimal to
decimal - is just as easy. We take the digits from
the left. After we pick a digit, we sec if there are
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any more. If so, we multiply by 16 and add the
value of the next digit. So hex C8 becomes 12x16
+ 8 or 200 decimal .

On The Computer

It’'s not hard ta write a program to do the conver-
sions. The problem is this: we usually have a pro-
gram half-written on our machine at the moment
we wish to convert something. Loading a program
is out; we'd lose our work in progress. For this
reason, we usually use direct statements.

From hex to decimal, we usually multiply by
powers of 16. Thus, the hex address 027A is
evaluated by the direct statement PRINT (%4096
+2%256 +7716 +10. 4096 is 16 to the third power;
25615 16 squared.

From decimal to hex, there's no fixed method.
Some people divide the number by 4096 to get the
first digit. For example, 59468 divided by 41096
yields 14.5185547 — 14 is a letter E, our first digit.
Atfter that, there are a variety of methods: sub-
tracting out the high amount {59468 - 14*4096) is
one way, and using the fractional value (.5185547
x 16) is another. In either case, a little work starts
to reveal the following digits.

The Four Function Calculator

Most calculators aren’t very good at giving you
remainders after a division. They will happily tell
you that 59486 divided by 16 is 3716.75, rather
than that it gives 3716 with a remainder of 12. For
this reason, many users like to work decimal to
hex conversions from the high-order end.

For a 16-bit number (0 to 65536), divide by
4096, Repeat four times: note the integer value,
which is your hex digit; subtract that value to give
a fraction; and multiply by 16.

So for 59468 we divide by 4096 to get
14.5185547. Subtract the 14 - that’s E, our first
digit — and multiply by 16 to get 8.296875. Subtract
the 8 - now we have EB as the start of our hex
value —and multiply by 16 to get 4.75. Subtract
the 4 — our number is almost complete at E84 —
and multiply by 16 one last time. Our final digit
will be close to 12, hex C, so we may write our
final hexadecimal value as E84C.



Hexadecimal to decimal is much easier. Take
the first digit’s value. If there are any more digits,
multiply by 16 and add the next digit. Keep going
until you have the value. Hex E84C works quickly
to its decimal value via these numbers: 14, 232,
3716 and finally 59468.

The Programmed Calculator

With a programmable unit, we can place the above
calculations into a program and have the steps
done automatically for us.

Many programmable units have a FRAC func-
tion which simplifies the sequence of steps. FKAC
is the opposite of the INT function. For example,
FRAC of 8.296875 yields .296875 and allows us to
save a subtraction step in the conversion.

Since most programmabile calculators can’t
input, calculate, and display hexadecimal digits,
it is nat possible to show (or enter) a value such
as E84C. The usual way to overcome this problem
is to use a “double digit” hex display, so that E84C
will be displaved as 14080412 — the 14 standing for
E, the 08 for 8, and so on.

The Tl Programmer

The Texas Instruments Frogrammer is a special-
purpose calculator which allows input and display
of decimal, hexadecimal, and octal numbers, to-
gether with casy conversion belween them. Sim-
ple four-function arithmetic can be performed,
plus logical functions such as AND and OR.

The calculator is not programmable. It has a
memory which allows storing a number or ac-
cumulating a total. In decimal mode, fractions
can be entered - for example, 36.25 — but no frac-
tions can be used in the other number bases.

Relative branch address calculations can be
performed by simple subtraction. And the con-
versions are very simple — just push a button.

The Hewlett-Packard 16C

The H/P 16C is a more expensive calculator, but
has many more features. Not only does it have all
the logical functions {AND, OR, XOR, and NOT),
but it also has an extensive set of Rotate and Shift
commands, inciuding a Carry flag. There are com-
mands to set, clear, or test individual bits within a
number, and functions which create a “mask’ of
any number of high bits or low bits.

Conversion of numbers is simple, of course.
The 16C will copy with negative numbers, if you
wish. You may set it to: unsigned numbers; twos-
complement signed numbers (the “usual’” way of
holding signed numbers); and ones-complement
signed numbers, a relatively rare way of repre-
senting negative values. We may limit the cal-
culator to a specific number of bits, so that -1 will
be shown as hex FFFF in 16 bits or FFFFFF in 24
bits.
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The 16C has an “integer” side, with decimal,
hexadecimal, octal, and binary display modes;
and a “floating’’ side, which allows decimal num-
bers complete with fractional parts. The floating
mode is good for conventional calculation, al-
thongh it has no scientific functions.

A remarkable thing about this calculator is
that it allows you to convert between floating
point numbers and floating binary notation. This
is a good trick, since it involves generating an
exponent and a mantissa. Not everyone needs
this feature, but it’s surprising to see such a pow-
erful calculation available.

Floating Point To Decimal

Let’s work through this calculation on a variable
in Microsoft BASIC. Somewhere in BASIC is a
floating-point value stored as hex 81 49 OF DA A2.
The 81 is the exponent, and the rest is the man-
tissa. Let’s find its decimal value. Press “'f"" “2's"”
to ensure that the machine is in twos-complement
signed modec; press “HEX" 30 "’ “WSIZE" to
put us into the hexadecimal mode with enough
bits to work on.

Now we enter the mantissa: 190FDDAA2,
Microsoft drops the high bit from positive num-
bers; we must put it back by pressing “ENTER”
1E 7 “sb’ (for set bit 1F. or bit 31). Now we
should see CO90FDAAZ2, our corrected mantissa.
Now for the exponent: type in the 81. To adjust
for differences between Microsoft and Hewlett-
Packard, we must subtract hex A0: type “ENTER”
AQ =" (minus).

The display will show something like
FFFFFFE], our adjusted exponent. We're all ready:
press “f” -“FLOAT"” -8 and we'll see the value:
1.57079633, or one-half pi. We can go the other
way just as easily: press "HEX""; adjust the expo-
nent by adding AQ; flip to the mantissa by pressing
“X-Y"’; knock out the high bit by typing 1F “f”
“CB”. Easy. Remarkable.

The 16C is programmable. The above se-
quence of operations, orany other, may be entered
as programmed instructions so that a simple ke
sequence (for example, GSB A for GOSUB A) will
trigger the whole computation. The calculator has
continuous memory; even if it's switched off, the
program — and for that matter the data — will
remain.

The calculator has many memory locations.
How many? That depends on two factors. First,
the size of the programs you have stored, if any.
Each program instruction takes away from mem-
ory space. Second, the “word size” that we have
selected. If we decide to work only with eight-bit
numbers, for example, we’ll have a very large
number of memory locations — up to 203. With
the maximum size number - 56 bits — or floating



New Marketing For
CompuServe

Computer retailers, software
stores and major retail chaing can
now scll the CompuServe Infor-
mation Service (CIS) through a
new retail marketing program.

CIS can be used by all per-
sonal computers and by many
computer terminals.

The CIS “starter kit” con-
tains a three-ring vinyl binder, a
user 1D number and password
for five free connect time hours
on CIS, an easy to read User's
Guide, and an introductory sub-
scription to Today magazine. The
starter kit also contains local
phone numbers for connecting a
personal computer to CIS, access
instructions, a dictionary of com-
puter terms, commonly asked
questions and answers about CI5
and rate information.

The starter kit has a
suggested retail price of $39.95.

CIS offers shopping and
banking at home, electronic mail
and realtime communications,
current and Thistorical stock
market and commodities in-
formation, family information
and cducation, up:-to—the-mir\ute
news and wealher, electronic
games, bulletin boards, private
ucer groups and computing
power for programming activities.
CompuServe Incorporated
5000 Artington Cendre Boulevard
Columbus, OH 43220
(614)457 860

Mass Storage
Peripheral For
Commodore 64
And VIC-20

Exatron has announced its Com-
modore 64 and VIC-20 compati-
ble Stringy Floppy mass storage
peripheral. The new system,

COMMODORE
* PET OWNERS x

NEW AUTHENTIC PROGRAMS

CASINO CRAPS
s ANy Det made in Vegas,
now can be made athome.,
oThe Field Hardways-
Place Bets-Come-Pass Line
oFind a winning system,without
losing adime.
8Kversion (1 player)$10.95
16K version (o players]$12.95
KONNECT FOUR
*Now play this popular game
agdainstyour pet.
skExcellent sound & graphics
sRealtime clock
*Three levels of play
«Canfitinto 8K
«Fun & Educationatforallages
ONLY $10.95
G PMicrosystems
72-316thPlace
Glendale,N.Y. 11385

Please include $4.50shipping
&handling foreach program.
Indicate version.

units: a muniature endless-loop
tape cartridge and a precise elec-
tronically direct-drive transport
mechanism which plugs into the
serial bus connector on the Com-
modore 64 and VIC-20.

Major features include relia-
bility, speed, compact size, and
easy interfacing with no changes
to the hardware or software of
either computer. The commands
used to operate the ESF-20/64 are
incorporated into the Commo-
dore 64 and VIC-20 and are fully
explained in the VIC-20 Computer
Guide,

The tape transport operates
at a speed of five inches per sec-
ond and has memory capacity of
up to 64K bytes. Previously
stored data is transferable to the
ESF-20/64 storage via BASIC
programming,.

The end-user, single-unit
price is $199.50. Starter kits,
available for an additional $25,
include the user’s manual and
ten 20-foot wafers (tape car-

named ESE-20/64, consists of two
CANADIAN

9 @ g PAYROLL

--Available for Commodore 40 or
80 column computers with 8050,
4040, 2040 or 8250 disk drivas.
—Available for IBM PC

—250 employees maximum
—Prints T4’s and year-end
reports

—Interface to any accounting
system with one monthly journal
entry

—Overtime and plece rates
—Automatic updating available
for $75 a year.

Skeena Computer
Services Ltd.

P.O. Box 35
Terrace, B.C. V8G 4B1
Call: 604-635-9056

Terms: Cash or Visa

8CS8! Canadian Payroll *695
Chequewriter Option*150

Dealer Inguires Welcome

TEACHERS

COMALDOR is now in its
third year of supplying Boards
of Education and schools
throughout the United States
and Canada with reliable,
classrcom-tested PET soft-
ware.

Our programs range from
Kindergarten to High School
with CAl, Drill, Review,

Games, and Administration.

For a descriptive brochure
send $2.00 (refundable on
first purchase) to:

COMALDOR SOFTWARE
P. O. Box 356
Station O
Toronta, Ontario
M4A 2N9
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BOTTOM IN PRICES -
TOP IN SERVICE
SOFTWARE GALORE

been written

complete catalog

Apple Panic $ 20
Snack Attack $ 20
Choplifter $ 25
Temple of Apshai $ 28
Frogger $ 25
Visicalc $178
NAasell (4RK) £299
DBasell (56K) 4485
Easy Writer $132
Easy Writer/ 8216

Mailer Combo

complete calalog

residents add sales tax.
VISA and MASTERCARD ACCEFTED

P.O. BOX 1474
NORTH WALES, PA 19454
{915} 791-1533
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20% - 30% OFF RETAIL

If we don't carry it -- it hasn’t

APPLE SOFTWARE SAMPLES - call or write for

ATAR| SOFTWARE SAMPLES - call or write for

Centipede ‘%33
Super Breakout $ 28
Space Invaders § 28
Pac-Man 533
Compuler Lhess } 28
Filot $ 99
Pilot $ 59
Word Processor $115
ATARI HARDWARE
200 - 4BK L674
Regorder 575
Disk Drive $439
Interface 3189
CALL OR WRITE FOR COMPLETE
APPI F CATALOG
ATARI CATALOG
TAS-80 CATALOG
18M P.C. CATALOG
CP/M CATALOG
HARDWARE & ACCESSORIES
PRINTERS
Okidala MLB2A $467
ML83A 699
B4 & VIC-2D 376
Interface
C.I10N Prowriier B0 eol. (Par) 5495
Prowriter 80 col. {Ser) $625
Prowriter 11132 col. $795
DS PRISM FCALL
Monitors - BMC 12" Green $ B4
- BMG 137 Color g275
Diskettes - Maxell 555D $ 29/10
- Elephant 555D $ 23/10
- Bulk {100 pkg.} $200/100
Auto-Backup Power Supply . $525
Z00W 20D min power backup
Modams - U.S. Robotics $159
- 300 Baud {Micro)
- 300 Baud {Auto} 3192
- 1200 Baud {Micro) 3393
- 1200 Rand (Auto) 3480
- Acustic $130
HARD DISKS FOR Apple, i1BM P.C. $CALL
TRS-80 11 & 111,
COMPUTERS
Kaycomp I $1795
Fineapple $695
Timex/Sinclair $ &7
Atart 800 48K 8674
Superbrain SCALL
Digilog SCALL
COMPUTER TABLE (KD) 3 99
20% OFF ALL BQOKS SCALL

For Fast Defivery. send certified nr cashier checks.
money orders. or direct hank wire transfers. Personal
checks allow 2 10 3 weeks 10 clear. Prices refiect a cash
discaunt only and are subject to change. Shipping—
Software 15200 Minimum). Hardware—call. Fareign
maunes invited—add 15% for shipping Pennsyivania

(TGO g g I
ATLANTIC COMPUTER OUTLET

InEmnnEen Ennnee

P

tridges). The cost of individual
warfoers is about $3.

Fxafron

181 Commercial Street
Surtnyvale, CA 04086
{(408)737-7111

or outside CA (800)538-8559

Full-stroke

| Keyboard For The

Atari 400

Inhome Sottware Incorporated
has announced the B Key 400
fuli-stroke keyboard for the Atari
400 computer as an oplion Lo the
existing membrane keyboard.

This new keyboard for the
Atari 400 compulter provides
home computer users with all of
the features of the full-stroke
keyvboard.

Inhonie Software

2485 Durvint Dreive

Muississauga, Ontario L5L 1T1, Canada
(416) 828-0775

Inhome Software’s B Key 400.

DB Master
Accessory For The

Apple

A statistical software package for

Exatron’s stringy floppy mass storage periﬁheml for Commodore 64 and VIC.

DB Master users is being intro-
duced Ly Stoneware, Inc. DD
Master Stat Pak is an accessory for
the DB Master data base manage-
ment program for the Apple Il or
Apptle 11 Plus.

The Stat Pak permits statisti-
cal analysis of data contained in
DB Master files, Stat Pak is com-
patible with both the DB Master
standard and Special Edition for
hard disk systems.

DB Master uses values from
any numeric, dollar/cents or
computed fields. [t also performs
tests on sclected records in a file,
including: mean, standard devia-
tion and standard crror, co-effi-
cient of variation, frequency of
distribution, un-paired t-test,
Mann Whitmey T-test, Wilcoxen
Paired Sample Test, lincar re-
gression, correlation and one-
way analysis of variation
{ANOVA) with Newman-Keuls
Test and Chi Square Test (Chi
Square can use alphanumeric
data).

The hardware requirements
are a 48K Apple or Apple 1l Plus
with a minimum of one disk
drive. The introductory price for
the new DB Master Stat Pak
s $99.

Stowneware, Inc.
50 Belvedere Street

San Rafael, CA 94901
(415)454-6500

Shapes In Color
For The Apple

e —
Shapes in Color is a BASIC preci-
sion shape-drawing program for
Lhie Apptle IT thal can be used by



