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INTRODUCTION

CoCo Extravaganza is a book of 50 ready-to-run programs for your 64K
Color Computer™ with at least one disk drive, but it is much more than that. Itis
also a complete course in Color Computer Extended BASIC programming.

By keying in the programs AND reading the accompanying documenta-
tion, you will learn how and why the programs work and how you can write such
programs yourself.

The documentation for each programis in two parts. The first part explains
what the program does and how you should use it. The second part, more
importantly, is headed Program Notes and explains how the program is con-
structed and what the lines of BASIC mean.

New programming concepts will be introduced gradually as you progress
through the book. In Numerology, for instance, it is assumed that you already
know the meaning of PRINT and INPUT, etc., but more complex functions such
as ASC and MID$ are explained. Before you have completed the first section,
these expressions will seem commonplace to you, as will SOUND, TIMER,
INKEY$, and many others. The Starters sectionalso includes anintroduction to
medium- and high-resolution graphics and other aspects of programming,
which will be covered more fully later on.

Subsequent sections will be concerned with more difficult concepts, such
as moving graphics, cassette control, and those most frightening of all BASIC
expressions, PEEK and POKE. (I don’t want to put you off, but the first mention
of POKE actually occurs in Primes, the fifth program in the Starters section.)

But what of the programs themselves? What are they like?

Naturally, there is a strong emphasis on games - even the “educational”
programs have a strong games-playing element. (My own preference is for the
more sedentary type of “thought-provoking” game, and these are well rep-
resented, but those of you who prefer annihilating aliens and exterminating
innocent civilians will not be neglected!)

There are more serious programs, too, particularly in the Business sec-
tion. On no account should you skip the Bar Charts, Pie Charts, and Graphs pro-
gram, which, although it can hardly be described as fun, is one of the most
useful and interesting in the book. Business users may use the Invoicing and
Sales Ledger programs exactly as they are printed and may, hopefully, be
inspired to write some more programs along the same lines to create their own
accountancy suite.

Allin all, I think that whatever your reasons for using a personal computer,
you will gain a great deal from this book. But thatis enough reading for now; itis
time to get to the Color Computer keyboard and start entering some pro-
grams!

[).¢




U U

iy uuut




8560981

CONTENTS

INTRODUCTION [ D¢
1 YOUR STAPRPTERS FOR TEN 1
Numerology 2

Stopwatch 4
Act Your Age 6

Piano 8
Primes 10
| Ching 12

Kaleidoscope 14
Paint Box 16
Sketch Pad 18
PRINT@ Where? 20

2 PICING WITH THE COLOR COMPUTER

Dice 24
Crap-Shooter 26
Boule 28
Roulette Systems 30

J WHAT DO YOU KNOW? 35

PRINT@ Test 36
ASCII Test 38
Graphics Test 40
CHR$ Test 42
Keyboard Test 44




%4 ALL THIS FUSS ABOUT EDUCATION

Spelling Quiz: Database 48
Spelling Quiz 50

Hangman 52

Odds On Odds 56

Magic Dice 58

Hex Times Table 60

5 BACK TO BUSINESS 63

Invoicing 64

Sales Ledger 68

Coin Analysis 72

Bar Charts, Pie Charts, and Graphs 74
Electronic Mail 80

., 6 THE OLD ROUTINE 33

vi

Sort 84

Sort Demo 86

Input Routine 88

Default 90

Peek The Prog. 92

Poke The Prog. (A Program Generator) 94
Justification 96

W ¢




, 4 ALL IN THE GAME (Part 1) 99

Bulls and Cows 100
Simon Says 102
Minefield 104

Maze 106

Word Search 110

[

& INTERLUDE 113
Decisions, Decisions 114

Ouija 116
7?7? 118

9 ALL IN THE GAME (Part 2) 121

Tenpin 122
Target 124

o3 The BallGame 126
Bustout 128
Skyline 130

Vil




CHAPTER

YOUR STARTEPS

FOR TEN

NUMEROLOGY
STOPWATCH

ACT YOUR AGE
PIANO

PRIMES

1 CHING
KALEIDOSCOPE
PAINT BOX
SKETCH PAD
PRINT @ WHERE?



NUMEROLOGY

It is claimed by some people that by converting your name into a single-
digit number (using the rule A=1, B=2, Z=26=2+6=8, etc.), the number
obtained is an indication of your type of personality. You can also use this
method to determine your own particular “lucky number” or to assess your
compatibility with others. (If their number is too far removed from yours,
forget it!)

Program Notes

The program uses some of the Color Computer’s string handling facilities
to extract each character in turn from the name that has been entered (N$).

The loop (lines 50-100) works as follows:

Line 50 sets the limit of the loop to the number of charactersin N$. (Line 30
has already ensured that N$ is not a “null string,” i.e., does not contain zero
characters.)

The expression MID$ (N$, J, 1) in line 60 extracts the Jth character from
N$, and ASC produces the ASCII code, which the Color Computer uses torep-
resent this character. The Color Computer manual, GOING AHEAD WITH
EXTENDED COLORBASIC, gives alist of these codes, and you will notice that
uppercase letter A has Code 65, so that by subtracting 64 from the ASC value,
we end up with C= a number representing the position in the alphabet of
the character.

Notice that line 60 performs these three steps - extract a character, con-
vert to ASC value, subtract 64 - in a single expression. This could have
been written:

60 T$=MID$(N$,J,1)
61 C=ASC(T$)
62 C=C—64

Sometimes, in the interest of clarity, it is preferable to break down a com-
plex expression in this way but, in general, such inefficient programming
should be avoided.

Line 70 ensures that the character is, indeed, a letter of the alphabet so
that spaces, hyphens, apostrophes, etc., do not affect the result, and line 80
reduces the number “modulo 9” so that a single digit is obtained. (Line 80 is
unusual in that it repeatedly calls itself until such time as a single digit is pro-
duced.) Similarly, line 90 does the same thing to the “running total,” N.
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NUMEROLOGY

The program ends rather unusually by looping back to the beginning
(missing only the clear screen instruction in line 10), ready for the next name.
RUN is a perfectly valid expression to use within a program.

(Note, however, that if you RENUMber this program, the number 20, which
follows the word RUN, is not adjusted to match the new number of the second
program line.)

10 CLSs
20 PRINT? 384, "ENTER YOUR NAME"
30 INPUT N$: IF N$="" THEN 20

40 C=0: N=0

50 FOR J=1 TO LEN(NS$)

60 C=ASC(MID$ (N$,J, 1)) -44

70 IF C<1 OR C»26 THEN 100

80 IF C>9 THEN C=C-9: GOTO 80

90 N=N+C: IF N>9 THEN N=N-9

160 NEXT J

110 CLS: FRINT'NAME:=": PRINT® 65,N$: PRINTD 160, "NUMBER: -";
PRINT® 224,N

120 FPRINTD3IZ0, "NEXT ONE PLEASE": RUN 20

<O
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STOPWATCH

The Color Computer’s TIMER function gives access to an internal clock
that is accurate to 1/60 of a second. Some of the more obvious uses of TIMER
are to impose time limits in games or quiz programs, to create a digital clock
display, or even to simulate a conventional-style clock using high-resolution
graphics.

This programiillustrates a simple use of TIMER in conjunction with a “reac-
tion test.”

After a random pause, an alpha-character (A-Z) appears on the center of
the screen, and you have to press the corresponding key as quickly as pos-
sible. If you constantly take more than one second to hit the key, then either
you have incredibly slow reactions or you need to become more familiar with
the Color Computer's keyboard. Try the Keyboard Test program on page
44,

Program Notes

TIMER works by using two memory locations (274 and 275) in the area of
the Color Computer's RAM reserved for “System Use.” The contents of loca-
tion 275 are incremented every 1/60 second until they attain a value of 255,
afterwhichthey areresetto zero. (If you are familiar with 8-bit binary arithmetic,
you will appreciate that 255 plus one DOES equal zero, as the “carry” is
ignored.) Every time this happens, the contents of 274 are incremented by one.
Thus, the contents of 274 change every 256/60 (approximately 4.27) seconds.
The expression TIMER=0 sets the contents of BOTH locations to zero, and
the value of TIMER will continue toincrease for 4.27+256 seconds (just over 18
minutes), when both locations will once again contain zero.

Line 30 of the program selects a random number in the range 1 - 26 and
adds 64 to produce the ASCII code of an alphabetic character. CHRS$, in line
40, is the reverse of ASC, as used in the previous program, and converts the
code value into its corresponding character. SOUND 255,1 produces a very
short, high-pitched beep fractionally before the character is PRINTed and the
TIMER is started.

Line 80 merely waits untilakey is pressed before reading the currentvalue
of TIMER. The value of INKEY$ is always " (the null string) until a key is
pressed, at which time INKEY$ returns the character represented by the key-
press. Remember that INKEY$ only retains this character momentarily and
then returns to ”” again. Therefore, if, as in this case, you want to use the
character later, you must set a string variable (conventionally I$ is used for this
purpose, but any variable will do) equal to INKEY$ as soon as it attains any
value other than .
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STOPWATCH

INKEY$ is used againin line 100. Here, there is no need to use I$ because
as soon as INKEY$ equals the SPACE character (CHR$(32)), the program
is restarted. '

IMPORTANT NOTE: The actual rate at which the TIMER is incremented de-
pends on the frequency of the main power supply. Itis assumed that the power
being used is 60 cycles per second (60 hertz). The TIMER is incremented
every 1/N seconds, where N is the frequency of your power supply in hertz.

10 CLS: PRINT"FRESS KEY:-"

20 FOR J=1 TO RND(100QO)+100: NEXT J

30 X=RND(26)+&4

40 SOUND 255,1: PRINT® 271,CHR$(X)

S0 TIMER=0

60 I$=INKEY$: IF I$="" THEN &0 ELSE T=TIMER

70 IF I$<>CHR$(X) THEN PRINT® 362, "WRONG KEY!": SOUND S, S
GOTO 90

80 FRINT® 352, "YOUR TIME:";T/60; "SECONDS": SOUND 200,85

90 FRINT® 451, "FRESS SPACE TO TRY AGAIN"

100 IF INKEY$=CHR$(32) THEN RUN ELSE 100

YOUR STARTERS FORTEN 5




ACT YOUR AGE

This is an old party trick that never fails to confound people. You are pre-
sented with six tables of numbers and must indicate which of the tables
includes your age. From this sparse information, the Color Computer will
instantly and with unvarying accuracy deduce how old you are. Due to the lack
of space on the Color Computer’s screen, the program will only work for ages
in the range of 0 - 60. (My apologies to the over-60s.) It would, in any case, be
impossible to calculate ages over 63 using only six tables.

How It Works

Computer buffs should be able to see the secret of this trick quite easily. If
you convert your age to a six-digit binary number, e.g., 15 becomes 001111,
and then imagine the six tables being numbered 1 - 6, each table represents
one digit of the binary number. If the digit is a 1, then the (decimal) number is
includedinthatlist, andifitis a0, then the numberis absent. Thus, 15 would be
absent from tables one and two and present in the other four tables. When you
enter youryes/noresponses, what you are in effect doing is entering your age
as abinary number (NindicatingaO, Y indicating a 1), and the computer merely
has to convert this back into decimal.

Program Notes

This program introduces two essential concepts in programming: arrays
and subroutines. Subroutines may be used to avoid repetitiveness whenever a
particular section of program is required several times or, as here, merely to
isolate a particular procedure that is not central to the program itself. Arrays
can be one-dimensional (as is P in line 20), representing a list of numbers, or
two-dimensional (B in line 20), representing a table. For more complex pro-
grams, they may have even more dimensions.

Array Brepresents the six “tables” of numbers. (They are not really tables;
they just look like tables because of the way they are displayed on the screen.
The entire set of numbers is a single table comprised of six lists.) Array P is
used as a pointer to indicate the next vacant element in each of B’s lists.

The initializing process (lines 10-80) involves converting each of the
numbers 0 - 60 into binary and then updating the appropriate tables according
to the rule explained above. Computers are very much at home dealing with
binary numbers but, unfortunately, the BASIC language is designed for the
benefit of decimal-orientated humans, so the only way that binary numbers can
be represented is to treat them as strings of characters. The process of con-
verting numbers to binary form has, therefore, been delegated to the sub-
routine starting at line 1000.
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ACT YOUR AGE

Line 1010 extracts each binary digit of the number (by dividing by suc-
cessive powers of 2) and places the resulting digitinto the string A$. So Xisthe
particular binary digit, 0 or 1; STR$(X) is the same digit, now treated as a string
ratherthan anumber. RIGHT$(STR$(X), 1) is the right-most character of the str-
ing STR$(X) (which is necessary only because of the way STR$ works on the
Color Computer: STR$(1) is not “1”, as you might expect, but“ 1” with alead-
ing space inserted in front of the required character). The expression
A$=A$+RIGHT$(STR$(X),1) does not ADD the new digit to the old one, it
CONCATENATES the new string onto the end of the old one. So, at the end of
the subroutine, A$ is a six-character stringcontainingOsand 1s, i.e., the binary
representation of the original number. Line 70 then extracts each character of
A$ in turn and, ifit is a 1, inserts the original decimal number into the appro-
priate list, as well as updating the appropriate element of the pointer array.

10 CLS: PRINT"INITIALIZING: PLEASE WAIT"

20 DIM B(6,29),P (&)

30 FOR J=1 TO &0

40 Y=J

S0 GOSUB 1000

60 FOR K=0 TO §

70 IF MID$(A$,K+1,1)="1" THEN BK,P(K))=J: P(K)=P(K)+1
80 NEXT K,J

?0 AGE=0

100 FOR K=0 TO S

110 CLS: FRINT"IS YOUR AGE IN THIS LIST? (Y/N) "
120 FOR J=0 TO 29: IF E(K,J)<>0 THEN FRINTD 1&6%J+32,B(K,J);
130 NEXT J

140 I$=INKEY$

150 IF I$<>"Y" AND I$<>"N" THEN 140

160 IF I$="Y" THEN AGE=AGE+E (K, 0)

170 NEXT K

180 CLS: PRINT"YOUR AGE IS";AGE

190 FRINT® 288, "ANOTHER GO?"

200 IF INKEY$="Y" THEN 90

210 IF INKEY$="N" THEN END ELSE 200

1000 A$="": FOR K=5 TO O STEF-1

1010 X=INT(Y/INT(2"K)): AE=A$+RIGHTS (STR$ (X), 1)
1020 Y=Y=(XXINT(2"K))

1030 NEXT K

1040 RETURN

YOUR STARTERS FOR TEN 7



PIANO

Turn your Color Computer keyboard (the top two rows of it, at least) into a
two-octave piano.

The row of alpha keys (including the three ARROW keys and the @)
become the “white notes,” and the numeric keys (including the colon and
minus sign but NOT including the BREAK key) become the “black notes.” The
lowest key (the up arrow) has been defined as the note D, an octave above
middle-C, but you can easily redefine the keyboard if you like. Changing the
octave is particularly easy— just change the 3inline 10to 1 or 2. (Ifyou change
itto4 or5, youwillnotbe able to use all the keys as the Color Computer will only
play notes in a five-octave range.)

Remember that as there are no “black notes” on a piano betweenBand C
or between E and F, some of the numeric keys are undefined (i.e., play no
notes). These are keys 2, 6,9, and BREAK. (You see now why the first note on
the keyboardis D. The BREAK key is not required as anote and so canretainits
normal function of stopping the program.)

Program Notes

The string in line 20 contains all the keys that are required for the piano
keyboard. The left and right arrow keys cannot be typed directly into the pro-
gram as they are normally cursor control keys, and they do not produce arrows
when typed. However, it is possible to enter them into the string by referring to
their ASCII values (8 and 9, respectively).

The stringarray P$ is used to contain the 23 strings of notes tobe PLAYed.
As each key plays a single note, the PLAY strings consist of nothing more than
an “Q” followed by a number (to set the octave), a semicolon as a separator,
and anumber in the range 1-12 defining the note. You can see how each of the
PLAY strings is built up in line 80.

The array N is very largely unused. Whenever an array is DIMensioned, all
its elements are set to zero (or to the null string, in the case of a string array),
and although it is usual to assign other values to the elements later, it is by no
means essential to do so. (Very oftenitis convenient to leave the “zeroth” ele-
ment of an array unassigned as we humans usually prefer to start counting at 1
rather than zero.) So array N is DIMensioned to be large enough to hold every
possible ASCII code but, in fact, only the elements that correspond to a code
belonging to one of the characters in N$ are given the value of that code; all the
others remain at zero.
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PIANO

Lines 50 and 130 both rely on conditional expressions. A conditional
expression is one that may be either TRUE or FALSE. In line 50, for instance,
the expression J>11 will be FALSE for the first eleven journeys through the
loop (FOR J=1 TO 23) and TRUE thereafter. J=23 will always be FALSE until
the very last journey through the loop. The computer assigns numeric values to
expressions that are TRUE or FALSE. A TRUE expression has value -1 ,and a
FALSE expression has value 0. So line 50 is a rather neater way of saying:

IF J>11 THEN O=OCT+1: IF J=23 THEN O=0CT+1

In line 130, the actual condition appears to be missing, but the computer
will regard ANY expression with a value of 0 as FALSE and any other value
(negative or positive) as TRUE. Hence, when you press a key for which the cor-
responding element of array N has been left unassigned (i.e., whichretains its
original value of zero), the expression N(l) will be FALSE and no note is
PLAYed.

10 OCT=3

20 N$=""1QWIEARSTY7UBIQ0F: D="+CHR$ (8) +CHR$ (9)
30 DIM F%(23) ,N(255)

40 FOR J=1 TO 23

S0 0=0CT-(J>=11)~(J=273)

60 T=J+2

70 IF T>12 THEN T=T-12: GOTO 70

B0 F$(J)="0"+STR$ (0)+"3 "+STRS (T)

90 N(ASC(MID$ (N$,J,1)))=J
100 NEXT J: CLS 3
110 I$=INKEY$: IF I$="" THEN 110

120 I=ASC(I%)
130 IF N(I) THEN PLAY FP$(N(I))
140 GOTO 110
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