










































As you can see from Program 1 , even ma ki ng 
simple sounds on your Commodore 64 involves 
typi ng in lots of numbers. Program 2 s hows 
you how to simplify your programs by using 
variables. 

A variable is a letter or group of letters 
which can be used in a progr am instead of a 
number. The n umbers used in the first part 
of t he POKE statements in Prog r am 2 are 
s t ored as variables . 

Lines 20 to 40 set the var i a b l es. When y ou 
choose a variab l e name it is a good i dea to 
use one that describes what the variable 
stands for. For example, at Line 20 , the 
variable VOL stands for the number used to 
select the volume setting, a nd the variable 
WF stands for the number used to select the 
wavefor m set ting. 

Line 30 sets the var iables for the 
at tack/decay and sustain /rel ease s etti ngs. 

Line 40 sets the variables f or the high and 
low frequency settings . 

Thes e variables are now used i nstead of 
numbers for the rest of the program . 

Line 60 ma kes sure that a l l the s et tings 
are at O. Line 70 then sets the vo l ume. 
Line 80 selects the attack / decay, 
sustain/release and waveform settings. 
Lines 90, 110 and 130 play the notes. 

This program is similar to t h e last one but 
plays t he notes C, E and G one octave 
hi gher . 

Using variables saves typing ti me and 
memor y s p ace . I t also ma kes it easier to 
put several instructions together on one 
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line. Where a program line contai ns more 
than one instruc ti on , it is called a 
' mul ti - stateme nt ' li ne. 

Type 1n: 

10 REM * USING VARIABLES * 
20 VOL=54296:WF=54276 
30 ATT=54277 :SR=54 278 
40 HF=54273 :LF=54272 
60 POKE HF,O:POKE Lr , o:POKE WF,0 
70 Pm:E VOL, 15 
80 F'OKE ATT, 127 : F·Of<E Sfi, 1 :z.7: POl<E WF , :.:;:3 
90 POKE HF,34:POKE LF,75 

100 FOR hl=l TO 200: l\JEXT 
110 POKE HF,43:POKE LF,52 
120 FOR N=l TO 200: NEXT 
130 POKE HF, 5 1 : POKE LF, 97 
140 FOR N=1 TO 200: NEXT 
160 POKE HF,O:PDKE LF,O : POKE WF,O 

THE REM STATEMENT 

At Line 10 in this program you will see 
what is known as a REM statement. This 
tells you what the program 1s about. You 
can put a REM s tatement wherever you li ke 
i n a program to exp l ain what a particular 
li n e or group of lines is about. 

REM statements can be very helpful . 
Al t houg h you can leave t h e m out if you 
wish , it is considered bad programming 
manners to do so. 
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USING A LOOP 

You can Ltse a FOk ••• NEXT 1 oop when you want 
to repeat par ts of a program. For e x a mple , 
if you a d d thes e li ne s to Prog r a m 2 , t he 
sequenc e o f not es will be r epeated ten 
t i mes : 

50 FOR X=1 TO 10 
J 50 NEXT X 

Rlln t he pr og r a m, a n d li sten t o the effec t s ! 
Now try ch a ng i n g the nllmbers used at Lines 
90, 110 and 130 i n t hi s pr o g r a m, u sing the 
c h a r t o n pages 152- 154 o f t he User Manual. 

PROGRAM 3 : LOOPY SOUNDS 

Pr o · r.1.n 3 shows y ou how a 1 oop c an be 
used to change the high and low f requenc y 
setti ng s in a program. The resul t s are 
quite e ·f f e c ti ve 1 

Line s 30 t o 50 s et lhe v ariables. 

In Program 2 var i abl es were used to s tand 
for just one n umber . Using a FOR-.NEXT 
l oop, a variable c an be made to stand For 
a range of numbers . 

In t hi s pro gram t h e variable HN i s used for 
the high frequenc y settings . By using a 
l oop to s e t the value of HN, the progra m is 
ablR to play the whole range of settings 
f r o m 0 to 2 52. Th e 1 oop is set LlP at Line 
80 usi nq the FDR .•. NEXT instru ction . 

Line 90 sel e cts the low f requenc y s e t ting 
by t.a l::ing the va l u e o f HN fr o m 252. Line 
100 p r og rams the attack / decay a n d 
sustai n / release setti ngs. 



Linc" 1J.O uses the v<~lues of LN .:i.nd fll\I to 
play each note. 

Line 120 sets the 1 engtli of this note. 

Line 130 uses the instruction NEXT HN to 
s elect the next val ue of HN in the loop. 
After each note 1s played, tha next number 
i s used for HN, f rom 0 through to 252. 

It can be quite hard at first to understand 
loops. The best way to find out how t h ey 
work is to use them and see what happens. 

LOOPS LOOPS LOOPS 

r,·pe in: 

1 O REI'! * LOOPY SOUNDS * 
30 VOL=54296 :WF=54276 
40 LF=54272 :HF=54273 
5U ATT=54277:SR=54278 
60 POKE HF,O:POKE LF,O:PO~E WF,O 
7 0 F'Of:.:E VOL , 15 
80 FD~ HN=O 10 252 
90 Lf\1:== 252--HN 

l (H) PlJf:J::: A l"T, l '...:7: F'l.)l:::E SR , l £.7 
110 POKE WF, J. 7: POkE LF , LN: POl<E HF , HN 
120 FD~ N=l TD lO:NEXT N 
1.30 NEXT HN 
150 PDl<E. HF, 0: POf<E LF, 0: F·CW:E w1::- , 0 



/ 

LOOP ING THE LOOP 

Loops can be placed inside each other. 
Addi ng these lines will run the sound loop 
in Program 3 ten times : 

20 FOR C=l TO 10 
140 NEXT C 

USING STEP 

You can leave gaps in a loop by using the 
word STEP. For example, change Line 80 to 
t h is~ 

80 FOR HN=O TO 252 STEP 20 

This leaves a gap of twenty i n the values 
for HN. You can actually see what these 
numbers are if you add this at Line 9 5: 

9 5 PRINT HN, LN 

This will print, on the screen, the high 
and low frequency numbers whic h set t he 
pitch of each note in the loop. 

GOI NG DOWN 

You can program your loops to go down as 
well as up by starting your l oop with a 
high number and e nding it with a l ower 
number. To do this, you use STEP fo llowed 
by a minus sign. To see what effect t h is 
has , change Line 80 like this: 

80 FOR HN=252 TO 0 STEP-10 
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FIRST THINGS FIRST~ 

Wh en you write your own sound programs, 
always make s ure you put the waveform 
<POKE 54276) i nstru ction s after the 
attack / decay !POKE 54277 ) a nd s ustain / 
r elease <POKE 54278) i n structions . 

PROGRAM 4: RANDOM NOTES 

Program 4 uses the ' random ' fun ction of 
your Commodore 64. Random means ' by 
chance ' . You can program your computer to 
pick a series of notes at random, using t he 
BASIC word RND. 

Line 20 sets up the loop t o play one 
hun d red notes. 

Line 30 uses RND to choose the v alue of the 
variab l e Nl . This picks a random fracti onal 
number between 0 and 1. This is then 
multiplied b y 252, so that the result will 
be a number between 0 a nd 252. That way, 
any note f r om the whol e range available 
c o u l d be played. You may use a number 
s ma ll e r t h a n this if you like, but a larger 
one would probabl y c a u se the prog ram to 
' crash ' . Th e word INT rounds down t h e 
number c hosen to the n e arest whole number. 

Line 35 is optional. It pri n ts the value of 
Nl so that you can see what number has been 
chosen. 

Line 40 set s t h e val ue of N2 , a nd Lines 50 
to 100 play the n ote . 

Line 110 uses RND to p ick a r a nd om l ength 
for each note to l ast. 
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in : 

10 REM * RANDOM NOTES * 
20 FOR N= l TO 100 
30 N1 = INT<RND< 1 1• 252l 
3 5 PR INT Nl 
40 N2=252-N1 
50 POKE 54296 , 15 
60 POKE 54277, 127 
70 POKE 54278 , 127 
80 POKE 54276,33 
90 POKE 54273 , Nl 

100 POKE 54272 ,N2 
110 FOR P=l TO INTC ! OOO*RND<lll : NEXT 
120 NEX T N 
130 POKE 54276, 0 : POKE 54277,0:POkE 54278 , 0 



PROGRAM 5: RANDOM LOOPS 

Progr am 5 u ses RND to choose the size of 
the loops a n d steps, t h e duration of each 
note a n d the co l o u r of t he s creen. 

Line 20 uses the SHIFT /CLEAR HOME symbol. 
Th is is obtai n e d by pressi n g the SHIFT and 
CLR HOl'IE keys at the same t i me. 

Lines 30 to 50 set the var i ables. Line 70 
sets up a loop to run the ne x t part of the 
program twenty times. 

Li nes 80 a nd 90 use RND to set the size of 
each loop a nd of the steps used in it. The 
loop which p l ays the notes chosen b y Lines 
80 and 90 is set up at Line 110 . 
Line 130 p lays the note and Line 140 uses 
RND to pick each note ' s length at r a ndom. 
Lines 160 and 170 c hoose the backgroun d and 
border c o l ours of the screen disp lay at 
random. Line 180 closes t he l oop set up at 
Line 70 . 

Type in: 

10 REM * RANDOM LOOPS * 
20 PRi l\JT II C.A" 
30 VOL=54296 : WF=54 276 
40 LF=54272:HF=54273 
50 ATT=54277 : SR=54279 
6 0 POKE HF,O:POKE LF, O:POKE WF, O 
70 FOR G=l TO 20 
80 S= INT <20*RND< 111+5 
90 T= INTC152*RND( 1 )) +100 

100 POKE VOL,1 5:POKE ATT,1 27 : POKE SR, 12 7 
110 FOR HN=O TO T STEPS 
120 LN=252-HN : POKE WF , 33 
130 POKE HF,HN :POKE LF, LN 
140 FOR W=O· TO INT(20*RND<1 >l: NEXT 
150 NEX T HN 
160 POKE 53281, INTIRND< 1>*15 l 
170 POKE 53280,INT<RNDC1l•15) 
180 NEXT G 
1 90 POl<E HF, 0: POf<E LF, 0 : POKE WF, 0 
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PROGRAM 6: SURFING 

Progr a m 6 imitates the sounds made by t he 
surf. It uses a loop to control the sounds ' 
loudnes s and length. 

Lines 30 and 40 set the var iables used by 
the loop in the subroutine at Line 80 . 

The subroutine produces a sou nd which gets 
either louder or quieter. This depends on 
whether the vqlume variable V is defined by 
the variables set in Line 30 or Line 40. 

Line 130 determines how long the surf 
sounds last. The louder the vo lume IVJ , 
the longer they last. 

This program uses the NOISE waveform. 

Type in: 

10 REM * SURFING * 
20 FOR G=l TO 5 
30 T=15:E=1:S=-1:GOSUB 80 
40 T=l:E=15:S= l:GOSUB 80 
50 NEXT G 
60 POKE 54276,0 
70 END 
80 FOR V=T TO E STEP S 
90 POKE 54296,y 

100 POKE 54277,255:POkE 54278,255 
110 POKE 54276 ,1 29 
120 POKE 54273 ,V* l O 
130 FOR "D=O ro 15*V: NE XT D 
140 NE XT V 
150 RETURN 



PROGRAM 7: SIREN 

Program 7 imitates the sou nd of a police 
siren, and comes complete with a lively 
colour displ ay! 

Type in: 

10 REI"! * SIREN -JE· 

20 POKE 5:528u, 2: F'OKE :'i3281 , 2: F'R ·1 l\IT " [.'~" 
30 FOR G= J TO 20 
40 POKE 53281 , 6 :POKE 54296,15 
50 POKE 54277,129:POKE 54278~1 29 
60 POKE 54276,33 
70 POKE 54273,38:POKE 54272,1~6 
80 POKE 53281,7 
90 FDR N=l TO 400:NEXT 

100 POKE 54273,32:POKE 54272,94 
11u FOR "1=1 TO 400:NEXT 
120 NEXT 
130 POKE 54276,0 



PROGRAM 8: READ AND DATA 

Program 8 s h ows you h ow to u se the BAS I C 
wor ds READ a n d DATA to p lay a s equ ence cf 
l ow not e s. Thi s program u ses a s imp le 
sequ e nce, just to s h ow yo u t h e tec h nique . 
Later y ou wi ll use it to p l a y mor e 
c omplicated tunes. 

Th e i nformation a b ou t which not es to pl ay 
is stor e d i n a DATA stateme n t at L ine 140. 

Li n e 50 programs your comput e r t o READ the 
d ata s t ored in t h e DATA statement. As e a c h 
it e m of d ata i s r ead , it i s s tore d as a 
var i a bl e . The first variab l e name , Hl , 
stores t h e first n um ber i n t he DATA 
state ment (4 ) . Th e secon d va r i abl e na me, 
Ll, s tor es t he s econd number (73>, an d s o 
o n . Each o f the s i x n umb e r s i n the DATA 
stateme n t is stored as a va r iable , us i n g 
t h e s i x var i abl e n a me s at Li ne 50 . 

Th is da t a i s t h e n u sed t o p lay th r e e notes 
at Li nes 60 , 80 a nd 100. 

Type i n : 

10 REM * READ AND DATA * 
20 POKE 54277, 127: POKE 5 4 278 ,127 
30 POKE 54296 ,1 5 : POKE 5 4 276 , 33 
40 HF=5 4273 : LF=54 272 
50 REA D Hl , L1, H2 ,L2 ,H3,L3 
6 0 POKE HF ,Hl : POKE LF , Ll 
70 FOR N=l TO 5 00: NEXT N 
8 0 POKE HF ,H2: POKE LF, L2 
9 0 FOR N=1 TO 500 : NEXT N 

100 POKE HF,H3 : POKE LF , L3 
1 10 FOR N= l TO 500: NEXT N 
120 POKE 54276 , 0:POKE HF,O:POKE LF,O 
130 POKE 54277, 0 :POKE 54278 , 0 
140 DATA 4 ,73 , 4 , 208,5,103 

30 



PROGRAM 9 : PLAY I NG AN OCTAVE 

In Program 9, DATA statements are used to 
store the numbers needed to play an octave . 

Instead of storing each number as a 
different variable, the numbers are READ 
using a loop . This saves typing time a n d 
memory space. 

Line 60 sets up the loop to run eight 
times . Line 70 then reads in two variables 
HN and LN. These numbers are then used to 
p l ay a no t e at Line 100 . 

Line 75 is an optional line. It prints the 
hig h and l ow frequency settings of each 
note played. 

Once a pair of numbers has been read in and 
used, the next pair of numbers i s selected. 
The l oop runs e i ght ti mes , selecting two 
numbers at a ti me, so that sixteen items of 
data are required. These are stored in two 
DATA statements at Lines 140 and 150. 

Type in : 

10 REM * OCTAVE * 
20 VOL=54296 :WF=54276 
30 ATT=54277:SR=54278 
40 HF=54273 :LF=54272 
50 POKE HF,O : POKE LF,O:POKE WF,O 
60 FOR N=1 TO 8 
70 READ HN,LN 
75 PRI NT HN, LN 
80 POKE ATT, 127 : POKE SR,127 
90 POKE VOL,15 : POKE WF,1 7 

100 POKE HF , HN: POKE LF , LN 
1 10 FOR X= l TO 200 : NEXT 
120 NEX T N 
130 POKE HF,O:POKE LF,O:POKE WF,O 
14 0 DATA 34,75 , 38,126 , 43 , 52,45 , 198 
150 DATA 51,97 , 57, 172,64 , 188,68,149 
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PROGRAM 10: TWINKLE TWINKLE LITTLE STAR 

Program 10 plays a t u ne. The notes for the 
tune are stored in DATA statements. 

This program uses a different kind of loop, 
without FOR / NE XT. The first set of 
variables i s read in by Line 50. Once this 
note has been played Line 110 uses the word 
GOTO , to send the program back to Line 20 . 
The next note is then read in and played. 



Line 80 checks t o see if the first var i able 
is minus one . If not, the program carries 
o n and plays the next note . If it is minus 
one, the program is stopped using the BASIC 
word END. 

You c an use this method to program as man y 
notes as you like. As long as you kn ow the 
n a mes of the notes i n it, any tune can be 
translated i nto numbers wh i ch the compute r 
can read . Th e numbers for a r ange of notes 
can be found o n page 152 of the Use r 
Manual. For pauses, put O,O. When there are 



no more notes to play, put minus ones as 
the l ast numbers in y our DATA statements. 

This program plays the tune in a ver y 
s imple form. Later programs will show you 
how to improve the quality of your computer 
music. 

Type in: 

10 REM * TWINKLE TWINKLE * 
20 POKE 54296,15 
30 POKE 54277,127:POKE 54278,190 
40 POKE 54276,33 
50 READ H,L 
60 POKE 54273,H 
70 POKE 54272,L 
80 IF H=O THEN POKE 54276,0:END 
90 FOR P=l TD 500:NEXT 

100 POKE 54276,0 
110 GOTO 20 
120 DATA 17,37,17,37,25,177,25,177 
130 DATA 28,214,28,214,25,177,0,0 
140 DATA 22,227 ,22 ,227 ,21,154, 21 ,154 
150 DATA 19,63 ,19,63,17,37, - 1,-1 
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PROGRAM 11: JINGLE BELLS 

Program 11 plays another tune. This time 
the tune is repeated. The program is very 
similar to Program 10. The sequence of 
notes i n th is program is r ead in and played 
twice, using the loop at Li n e 20. 

The word RESTORE at Line 140 allows the 
data at Lines 150 to 300 to be used again. 
If you do not include this word, your 
program will o nly read in the data once, 
and then run out of data. 

Type in: 

10 REM * JINGLE BELLS * 
20 FOR G=1 TO 2 
30 POKE 54296,15 
40 POKE 54277,127:POKE 54278,190 
50 POKE 54276,33 
60 READ H,L 
70 POKE 54273,H 
80 POKE 54272,L 
90 FOR P=l TO 200 :NEXT 

100 IF H=l THEN GOTO 130 
110 POKE 54276,0 
120 GOTO 30 
130 POKE 54276,0:PDKE 54273,0:PDKE 54272,0 
140 RESTORE:NEXT G 
150 DATA 21,154,21,154,21,154,0 , 0 
160 DATA 21, 154,21,154,21 ,1 54 ,0, 0 
170 DATA 21,154,25,177 ,1 7,37 , 19,63 
180 DATA 21,154,0,0,0,0,0 , 0 , 22,227 
190 DATA 22,227,22 , 227,22,227,22,227 
200 DATA 21,154,21,154 , 21 , 154 , 21,154 
210 DATA 19,63 , 19,63,21,154 , 19 ,63 
220 DATA 0,0,25,177,0,0,21,154 
230 DATA 21,154,21,154,0 , 0,21,154 
240 DATA 21,154 , 21,154,0 , 0,21,154 
250 DA TA 25,177 , 17,37 , 19 , 63,21,154 
260 DATA o,o,o,0,0 , 0 , 22,227 , 22,227 
270 DATA 22,227,22,227,22 , 227 , 2 1,154 
280 DATA 2 1,1 5 4, 21, 154,25,177,25,177 
290 DATA 22,227 , 19,63 ,17, 37,0 , 0 , 0 , 0 
300 DATA 0 , 0,o,o , o,o,o,o ,1, 1 
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PROGRAM 12 : BASS LINE RIFF 

Proqram 1 2 plays a ·riff' or sequence of 
notes. You can choose how often t h is riff 
is repeated. fou could make a sound 
recording of a riff like this , to p rov ide 
the backinq for some music y o u wa nt to play 
or for another program. 

Line 3 0 asks you how man y ti mes you want 
the riff to be pl ayed . You INPUT th is 
answer, T , at Li n e 40. Remember to press 
the RETURN key after typing in your a n swer . 

Line 6 0 sets up t he l oop to last from 1 to 
T, t fH? numbe 1~ you Il\IPUT at Li nf? 40. 

Line 7 0 sets up the loop to r ead in the 
data s t o red at Li nes 170 a n d 180 . 

Line 150 uses RESTORE to allow the data to 
be used aqain. 
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Thi s progr a m plays some fai r ly low n otes, 
t he lower octaves bei n g good f o r producing 
bass li n e riffs. 

Type in: 

10 REl1 ·If BASE; LINE F\IFF -Ii· 

20 PR I NT 11 l"~ II 

:::;o PR I NT "HOW MANY TIMES SHALL I PLAY 
THIS ?II 

40 INPUT T 
50 POKE 54296,15 
60 FOF\ G= 1 TD T 
70 FOF\ N=l TO 8 
80 POKE 54277,127 :POKE 54278,127 
90 POKE 54276, 17 

100 READ H,L 
11 0 Prn:::E 54273 , H 
120 POKE 54272,L 
130 FOR P=l TO 150: NEXT 
140 NEX T f\I 
150 RES TORE:NEXT G 
160 POKE 54276, 0:POKE 54273,0 :POKE 
54272,0 
170 DATA 4,73 , 5 ,1 03 ,6, 108 , 7 ,53 
180 DATA 7, 163 , 7,53,6,108,5,103 
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PROGRAM 13: LONG NOTES 

Program 13 is another type of riff. This 
time you can choose just how long you want 
each note to be. 

In this program you choose the duration (or 
length) of the notes played. This is INPUT 
at Line 40. Line 130 then uses this number, 
T, to set the duration of your note. 

You could write a program that chooses both 
the length of the notes and the number of 
riffs played. All you need lo do is start 
your program with two questions and two 
INPUT lines. 

Type in: 

10 REM * LONG NOTES * 
20 PRINT "('~'' 
30 F'F<INT ,.-HOW LONG SHOULD EACH NOTE BE 

?" 
40 INPUT T 
50 POKE 54296, 15 
60 FOR G=1 TO 10 
70 FOR N=l TO 8 
BO POKE 54277,190: POKE 54278,190 
90 POKE 54276,33 

100 READ H,L 
11 0 POKE 54273,H 
120 POKE 54272 , L 
130 FOR P=l TO T:NEXT 
140 NEXT N 
150 RESTORE:NE XT G 
160 POKE 54276,0:POKE 54277 ,0:POKE 
54278,0 
170 DATA 17 ,37 ,1 7 ,37 ,16,47 ,16,47 
180 DATA 14,107 ,16,47,14 ,1 07,12,21 6 
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HIGH NOTES 

In Program 13 lower notes have been used . 
Th e notes used, with their octave numbers, 
are : 

C4 C4 83 83 A3 83 A3 G3 

If y o u want higher notes, select the same 
notes from a higher octave. These DATA 
l ines , for example , would produce the same 
notes from a h igher octave: 

170 DATA 137,43 ,137,43,129,120,129,120 
180 DATA 115,BB,129,120,115,88,102,1 9 4 

NOTES 
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PROGRAM 14: TEMPO 

Prog ram 14 i n troduce s another impor t an t 
fac tor , s i lenc e . I n a n y piece of mus i ~ the 
g a ps left b e t wee n th e notes are as 
impor tant a s the n ote s themsel ve s . Changing 
the length of ti me l ef t between notes can 
al ter a t une ' s p a ce o r moo d, which is known 
as i t s ' TEMPO' . 

I n Pr o g r a m 14 yo u c hoose the l e n g t h s o f t h e 
notes p l a yed , a n d of t he sil e n t gaps 
between each n ote . 

When yo u RUN the prog ram you will be asked 
to give t he duration s e t t ing. Th e l arger 
t he number, the s l ower the piec e wi ll be . 

Lines 30 and 40 allow you to c hoose t h e 
setting. Your answer js INPUT as the 
variable T. This det ermines t he l e n gths of 
the notes a nd sil e nces. 

Line 100 reads three variables, H, L and D. 
~I and L decide the hjgh and low frequency 
setti ngs of each note in the tune . 
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Lines 180 , 200 , 230 and 250 select high a nd 
low freq uency settings of 0. This produces 
a pause or si l e n ce. Wh enever you want to 
i ntroduce a pause into a pi ece of music 
thi s i s an easy way to achi eve it. As with 
a note, you must a l so dec ide how long the 
s ilence is to last. 

The third variable, D (every third n umber 
in the DATA statement), sets the l ength of 
the note or pause . The va lue of D varies 
from 1 to 6. This is then multi p li ed b y T 
to set the len gth of each note or pause . 

If you wo ul d li ke to experiment with t h e 
temp o of this program, try a lter inq t h e 
settings for D. 

Type in : 

10 
20 
30 
40 

REM -~ 

PRINT 
PRil\lT 
INPUT 

TEMPO * 
11 l~ll 

"CHOOSE THE DURATION SETTil\JG" 
T 

50 POKE 54296,1 5 
60 FOR G==l TO 5 
70 FOR N=l TO 18 
80 POKE 54277,190:POKE 54278,190 
9 0 POKE 54276,17 

J.00 READ H, L,D 
110 POKE 54273,H 
12•) Pm'.E 5427'.:2, L 
130 FOR P=l TO D*T:NEXT 
140 NEX T N 
150 RES TORE: NE XT G 
160 F'Of(E 5427 6, 0: PDl<E 542Tl , 0: PCll,:.E 
54278,0 
170 DATA 
l.80 DATA 
190 DATA 
200 DATA 
210 DATA 
220 DATA 
2::::0 DATA 
240 DATA 
250 DATA 

34,75 , 2,38,126,2,38,126,2 
0,0,2 
40,200,2,45,198,2,51,97,4 
0,0,2 
51,97, 1,68, l 49,2,64, 188, l 
68, 14.9, 1 '51 ' 97' J. 
0,0,2 
40,200,2,38,126,2,34,75,6 
0,0,1 
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PROGRAM 15: BUMBLE BEES 

Program 15 s hows how you can use y our 
computer to create sound effects, using 
j ust the h igh frequency setti n gs . 

This progr a m uses two l oops to make the 
sounds. Each produces a sound whi c h lasts 
for a different l ength of time. This 
creates a n overlapping pattern of sou nd . 

Line 60 sets up a loop to select settings 
for t h e f i rst sound ~ at Line 70 , and fo r 
the second, at Line 90. 

Line 80 makes t h e first note l ast a l i t t le 
l onger t han the second one , whose duration 
i s f i >: e d· at. Li n e 1 00. 

Line 120 send s the p rogram back t o t h e loop 
set up at Line 40 , to repeat the effect. 

Type in: 

10 REM * BUMBLE BEES * 
20 POKE 5 4276 ,0:POKE 54277,0 
30 POKE 54296,15 
4 0 FOR G=1 TO 20 
:'iO PDl<E 54277 , 127 :: POl:::E 5427 6, :~; :5 
60 FOR N= l TO 20 S TEP 4 
7 0 POKE 54276,33:POKE 54273,N 
80 FOR D=J TO 25:NEXT 
9 0 POKE 542 7 6,33 :POKE 54273 , 20-N 

100 FOR D=l TO 15:NEXT 
.ll O NEX T N 
120 NEXT G 
130 POKE 54276 , 0: POKE 54277 ,0 
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SPEED UP YOUR TYPING ~ 

For most of the programs in this book, 
you have to type in some i nstructions 
a nd commands over and over again. This 
is easi e r if you use abbreviations. For 
e>:ample , instt-:lad of typi ng in r:·rn:.:E, type 
in P cO'.nd then press the SHIFT i:-.nd 0 keys 
at the same ti me. On y our screen you will 
see the right hand shape on the O key 
printed out after the P. 

Wh en you li s t your program the word POKE 
appears as normal , so using abbreviations 
does not affect y our listings. It just 
mal::es them easier to type in. 

To abbreviate DATA j ust type in D and 
t hen SHIFT an d A at the same ti me. To 
abbreviate READ, typG in R and then 
SHIFT and E at the same t ime. 

Appendi :-: D of the User l'lan ual. gi. ves a 
f ull list of abbreviations you can use . 

PROGRAM 16: SUBROUTINES 

Program 16 will help you learn how t o use 
s ubroutines . A s ub rout i ne is a part of a 
program whi ch may be 'called u p ' and u sed 
at a n y stage in a program, more than once 
tf you want. You have already met at least 
one s ubroutine , in Program 6 . 

The s ubroutine in Program 16 produces a 
seqLtence of sound effects . It beqins at 
Line 200 a nd ends at Line 270. 

Lines 50, 70 and 90 select the vari ables to 
be u sed by the subroutine. As each set of 
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variables is different, the r esul t s will b e 
different each time the subrout ine runs. 

The subroutine is called up at Lines 60, 80 
a nd 100. GOSUB sends the program to the 
subroutine which begins at the line named 
in the GOSUB instructi on. So , GOSUB 200 
sends the program to Line 200. 

Every subroutine has to end wit h t he 
instruction RETURN. This sends the program 
back to the instruct ion after the GOSUB 
whic h has just been carried out . 

The instruct ion END at Line 120 is most 
important . I f you leave it out, the program 
will run on into the subrouti ne. Wh e n it 
gets to RETURN, yo ur program wi l l l oo k tor 
the GOSUB instruction which sent it there 
and not find one, so it will crash and 
display an error message . 

Try altering this program. You can create 
all sorts of surprising results. 

Type in : 

10 REM * SUBROUTINE PRACTICE * 
20 FOR T=l TO 20 
30 POKE 54296 ,15 
40 POKE 54276 ,0:POKE 54277 ,0 
50 S=O:E=255:G=25:D=20 :D2=30 
60 GOSUB 200 
70 S=255:E=O:G=-15 :D=5:D2= 100 
80 GOSUB 200 
90 S=O:E=200 :G=20:0=120:02=50 

100 GOSUB 200 
110 NEXT T 
120 POKE 54276 ,0:POKE 54277,0: END 
200 FOR H=S TO E STEP G 
210 POKE 54277 ,255: POKE 54276,33 
220 POKE 54273,H:POKE 54272,255-H 
230 FOR N=1 TO D:NE XT 
240 POKE 54276,129:POKE 54273, H/2 
250 FOR X=1 TO D2:NEXT 
260 NEXT 
270 RETURN 
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PROGRAM 17: THE SINGING COMPUTER 

Progr am 17 not onl y plays a tune , it also 
tells you t he words of the son g so t hat you 
can si n g along too! 

This program uses READ and DATA to stor e 
the hi gh a nd l ow fre quency values an d t h e 
durat ion of each note 1 as well as the word 
which goes wi th that n ote i n the song. 

Line 40 clears t he screen a nd sets the 
v ariable T to 175. T (for 't ime ' ) wi l l be 
used to make the not es Longer or shorter. 

Li ne 50 sets u p a loop to p l ay the tune 
four ti mes. The NEXT statement for this 
loop is at Li ne 180. 

Line 70 c hanges the screen display col our . 
Lines 80 and 90 set the attack/d ecay , 
s usta i n / release and waveform s ett i ng s . 

Line 100 the n reads in the four i tems of 
data (as descri bed a bove). The data is 
stored at Lines 220 to 380. 

Line 110 chec ks to see if H is - 1 . If i t 
is , t he program has got to the end of t he 
data, so Line 110 send s it to Line aBO. 
Th is li ne r esets t h e waveform , makes T 
sma l ler a nd ' r estor es' the DATA so that it 
can be read agai n. What do you t hi n k wil l 
hap p e n when T gets s maller each time? 

This c h ec k line can 't be put in j ust 
a n ywhere. It has to go b ef or e the notes are 
played (Li n es 120 an d 130), or the progr a m 
will crash . Thi s is bec ause a -1 value 
cannot be p layed. 

Lines 12 0 an d 130 play the n otes , and Line 
140 prints t h e words of t h e song. 

Line 150 sets the dura t ion o f each note, 
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using t he third var i able, D. After each 
note is p l ayed, Li ne 170 sends the program 
back t o r ead t he nex t four items of data 
and p l ay t h e next n ote. Lines 190 to 2 10 
e nd t h e prog r am . 

Remember t o type i n t he program l isti ng 
e x act l y a~ i t is, a nd be car eful especia l ly 
a b o u t the s pace a nd semi -colon ; in Line 
140 . Ma ke sure you get the quote marks i n 
t he r i ght p l aces i n t he DATA statements, 
too . Th is i s importan t for g e t t ing t he 
s pac ing o f t he screen d i s p lay r igh t. 

BU .,a Jal lfjAfl,.fB11R~~a:1Jl8 .ll 
IHN.ilNllEll T¥HEE;SftlMTs · GO· ·"ftRCH! lllG 111 

I-ff WHEN THE SftINTS 60 HARCH- ING IN 
H NHEJI THE SAlNTS. 60 HARCH- Ill&. 111 

WANT TO BE IN THAT Nun- BER . . . a· NHEll THE ·SAINTS -Go . MARCH• "11!'6 IN 

IH WHEN THE SAINTS < GO tMRCH- UIG 11 
H WHEN THE SAINTS GO MARCH- ING Ill 

WAIT TO BE IN THAT NUH- BER . 
H WHEN THE SAINTS GO MARCH- ING Ill 

I
H WHEN THE SAINTS GO MARCH- ING IN 
HuWllEN THE SAINTS GO nARCH- ING IN 

RftNT TO BE Ill THAT Nun- BER 
H NHEN THE S~INTS G.O M"RCH- ING Ill 

IEftDY. 



Typt:' i.n : 

10 REM * WHEN THE SAINTS * 
20 FOR 6=54272 TD 54296:POKE S,O : NEXT 
30 POKE 54296,15 
40 F'R INT 11 l,'~'i : T=1.75 
~)0 FOF\ G== 1 TCl 4 
60 PRINT: PRi l\I T 
7 0 POKE 53280,0:POKE 53281,0 
80 POKE 54277 , 127 ~POKE 54278, 190 
90 POKE 54276, 33 

100 READ H,L,D,AS 
110 IF H=- 1 THEN POKE 54276 ,0 : GOTO 180 
120 POKE 54273,H 
130 POKE 54272 , L 
140 F'RINT A:$: II II; 

150 FOR P=1 TO T*D: NEXT 
160 POKE 54276,0 
170 GOTO BO 
180 T=T- 50:POKE 54276 , 0: RESTORE:NEX T G 
190 POKE 54276 1 0 
200 PR il\IT: PRil\IT 
210 END 
220 DATA 17 ,37, 1, 0H, 2 1,154, 1 ,WHEN 
230 DATA 22,227,1 ,THE, 25,1 77,5 , SAINTS 
2 40 DATA 17,37,1,G0,21,154,1,MARCH-
250 DATA 22 ,2'."27,1 ,INC3, 2 5,1 77 ,5, 11 IN 
260 DATA 17,37,1,0H,21 , 154 ,1 , WHEN 
270 DATA 22,227 , 1,THE,25, 177 ,2, SAINTS 
280 DATA 2 1,154,2,G0,1 7 ,37 , 2 ,MARCH-
290 DA H\ 21 ' 1 54 • 2 ' I NG I 1 <;>I 6::; I 5 , II I l\I 
300 DATA 21 ,1 54,1,I,21,154,1,WANT 
310 DATA 19,63 ,1 ,T0, 17 , 37,4 , BE, 2 1,154, 2 
320 DATA IN , 25,177 , 2,THAT, 25 , 177, .5 
::: :::::o DATA l\IUM·-· , 22 , 2 27 ' 5 , II BEf( 
3 40 DATA 22,227,1 ,0H, 2 1,154, 1 , WHEN 
350 DATA 22 ,227 ,1,THE,25,177,2 ,SAINTS 
360 DATA 2 1,154, 2, G0,1 7 ,37 , 2 ,MARCH-
370 DATA 19,63,2,ING,17 ,37,5,IN 
380 DATA -1,-1,0, 11 

II 
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ABOUT THE ENVELOPE 

Th e overa l l qual i ty o r 'shape ' o f a soun d 
is known as its ' ENVELOPE ' . Th is 1s made up 
ot a numb er of factor s, includi n g v olume 
ci n d d u r ,"ti.on . 

Other important factors are the attack, 
decay , sustain and release set t i ngs. It can 
b e quite h a r d to deci d e what val u es t h ese 
sett i ngs shou ld be g iven . A s h ort 
e :: planat.1on +allows. I ·f you fin e! it hard to 
undPrstan d, use Prog r am 18 to t r y out 
cli fferent settings +er the e n velope, an d 
y ni \ · 11 sE~e wh ;,.t i t c1 cH~s. 
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ATTACK, DECAY, SUSTAIN AND RELEASE 

You c:an thin!:: of the attack and decay 
settinq as controlling the f i rst part of 
y our note or sound, while t he sustain and 
release sett inq controls the second part. 

A note on your computer might sound as it 
it was the same from start to finish . In 
fact it var i e s all the way through. Eac h 
part has a different name. The fi rst part 
of the note, until it reaches maximum 
vol ume, is called t h e ATTACK section. The 
next part, cal led the DECAY section, lasts 
until the volume eases off i nto the main or 
S USTAIN section. rhe four-th and f inal par-t 
of the note, as it fades away into silence , 
is called the RELEASE section. 

By juggling around with these settings 
(sometimes called PARAMETERS), you can 
alter the quality of your sounds or notes. 

There is a range of numbers you can use for 
t hese sett ings . Th e larger the number you 
use, the stronger the effect will be . 

To ca l culate what sett ings to use, look at 
the grid below. 

A4 A3 A2 RJ. D4 D3 D2 DJ. 

S4 S3 S2 SJ. R4 R3 R2 RJ. 
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Above and below each box on the grid i s a 
code followed by a number . A is t he code 
for attack, D for decay, S for sustain and 
R for release. 

In the exampl e below you will see h ow an 
attack/dec ay or sustai n/release setting of 
119 is a rri ved at . The shaded boxes 
represent the f igures chosen . Add them all 
together a nd check the result. 

A4 A3 A2 Al D4 D3 D2 Dl 

S4 S3 S2 Sl R4 R3 R2 Rl 

You'l l find you can get an y number between 
0 a nd 255 like this. Each number can onl y 
be arrived at through o ne combinat ion of 
settings, and so the computer js able to 
work out what the two settinqs a r e . That is 
why you only need to POKE two r egisters, 
the attac k / decay register (54 2771 and the 
s ustai n / release register (542781, instead 
of foLir. 

The ma:·: i mum possibl e attacld decay setting 
is 255 . A zero setting is also allowed. 
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PROGRAM 18: CHOOSING YOUR ENVELOPE 

Program 18 plays an octave using whatever 
envel ope y ou choose . You can choose the 
lenqth of e ach note , a n d its wavef orm, 
attack/decay and sustain / release setti nqs . 

This progr a m should help you t o un derstand 
how your Commodor e 64 controls the sound s 
it can make. 

When you r u n the program you will be asked 
to select your sound e n velope c ho i ces . Type 
jn y our choices, and r e me mber to p ress the 
RETURN key each time. Then you wi ll hear 
the resul t . It might be useful to keep a 
penc i l and pape r handy so t h at you can note 
down setti ngs wh i ch produce results that 
you like . 

Line 60 asks you to select t he duratjon of 
each note . This is used at Line 180 to play 
each note for that amount of ti me. 

Line 70 as ks you to select t he waveform. 
Line 140 pr ograms the wavefor m you choose . 

Line 80 asks you to choose a n umber for the 
attac k /dec a y set t ing. Th is is used at Line 
120. Li ne 90 asks for the s ustain/re l e ase 
setting. Th is is used at Line 130. 

WAVEFORM SETTI NGS 

You have a choi ce of waveform settings that 
you can use wi th th is program. These are : 

TRIANGLE 17 
SAWTOOTH 33 
NOISE 1 29 
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Type in: 

10 REM * SOUND ENVELOPE * 
20 VOL=54296:WF=54276 
3 0 ATT=54277 : 5R=54278 
40 HF=54273:LF=54272 
50 Pl'~ I NT II l'~ II 

60 Il\IF'UT "TIME " ;T 
70 INPUT "WAVEFORM ";W 
80 INPUT "ATTACK/DECAY ";A 
90 INPUT "SUSTAIN /RELEASE II; F\ 

100 POl<E VOL,15 
110 FOR L=1 TO 8 
120 F'Df<E ATT, A 
130 F'Of:::E SR, R 
11rn F'rn:::E vJF , w 
150 READ HN,LN 
J. 6 0 PRINT HN,Ll\f 
l 7(1 POl<E HF, Hl'1: POf:::E LF, LN 
18 0 FOR P=O TO T:NE XT 
1 90 PDl<E WF , 0 
200 NEXT L 
2 10 POf:::E HF,O:POKE LF,O: POKE WF , O 
220 DATA 34,75,38,126,43,52,45,198 
230 DA TA 51,97,57, 172 , 64,188 , 60,149 

IMITATING INSTRUMENTS 

At the e nd of Ap pendi P in your 
User Ma nual you will find some 
sett i ng s wh ich ai m to prod uce 
sounds J j ~ e t hose of various 
musjcal instruments. 

Use t h e gr i d t o calculate 
your envelop e se~t i nqs . 
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PROGRAM 19: KEYBOARD MUSIC 

Program 19 gives your Commodore 64 a 
mus i cal key boar d . Pressing certain key s 
p lays particular notes , and their n a mes are 
pr inted on the sc r een. This mea n s you can 
keep a recor d of any tunes you wr ite. 

Pressi ng the keys C, D, E, F, G, A and B 
will play those notes. Press ing key T plays 
Top C <t hi s roun ds of f the o ctave). 
Pressi ng key S wi l l e n d the program. 

Lines 20 to 40 set the var iables . Line 50 
sends t h e program to the s u brout i n e at Line 
6bO, which clears the sound registers. 

Using GET, Line 60 programs your computer to 
see whether a l::c~y has been pressed . If so, 
thi~; key is givE')ll t he va1~iable name A::t .. I f 
no key is pressed the program goes back to 
the GET statement at the star t o f t h e line. 
It goes o n doi n g this unti l you press a key. 

Depend1nq on which key you press, t he 
proqram qoes to one of the lines from 70 to 
l50 and selects variables which will play 
the note ch osen . The n jt d ir ects the program 
to the subrouti ne at Line 500, wh ich sets 
the attac k /decay a nd sustain /release 
sett ings. Line 5 10 p lays t he note. 
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Ty p e i. n : 

10 REM * KEYBOARD MUSIC * 
20 A1=127:S1=1 27:W1=33 
3 0 V=54296:W=54276 : A=5 4277 : S=54278 
40 H=54273: L=54272 
50 GOSUB 600:POKE V,1 5 
60 GET A:!: : IF (-\$= " " THEN 60 
70 IF-" A:!:= "C" THE hl H1 =:~A: L1=1::.i: GOSUB 500 
80 H1=38: L1=126 : GOSUB 500 
9 0 H1=43: L1=52 : GOSUB 500 

100 Hl=45 :L1=198 : GOSUB 500 
1 10 H1=5 1: L1 =97 : GOSUB 500 
120 H1 =57 : L1=172 : GOSUB 500 
130 H1=6 4: L1 =188:GOSU8 500 
140 Hl =68 :L l = 149 : GOSUB 500 

150 IF A:t=" S" THEN GO SUB 600 r. 1:::ND 
160 F'F\ I l\IT {~$; " " ; 

170 GOTO :LO 
200 F'R INT "TOP C " !i: GOTO 10 
500 POKE A, A1 : POKE S,Sl : POKE W, Wl 
51 0 POKE H, Hl : POKE L, L1 
520 FOR P= 1 TO 200:NEXT 
530 RETURN 
600 POKE H, O: POKE L, O: POKE W,O 
610 RETUF\N 

MORE MUS ICAL FUN 

IF you would like to change the enve l ope 
settings in this program, just alter the 
variables at Line 70 . 

Can you proqrarn t he keyboard to play a 
different octave, u si ng t h e chart of notes 
in appendix M of th e User Manual ? You cou ld 
also extend this pr oqram to include more 
keys, so •s to play a wider ran ge of notes 
rn- even chords ! 
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PROGRAM 20: SOUND BATTERY 

The last program in t hi s book is s imi lar to 
Program 19 . This ti me, instead of press i ng 
letter keys to ma ke notes, you press keys 
1 , 2 , 3 or 4 to unleash a batter y of sound 
effects! 

~Notice the use of the= si gn i n the REM 
statements. Thi s marks where each soun d 
effect begins and e nd s in the program 
listi ng. You can use an y sign you like to 
do this. With longer programs, you should 
always ma ke your listi n gs easy to read. 

Try extending thi s program to inc l ude even 
more special effects and noises . 
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Type in: 

10 REM ~ SOUND BATTERY * 
20 V=54296 : W=54276 : A=54277 : 5 =54278 
30 H=54273:L=54272 
40 POKE V,15 :GOSUB 1000 
50 GET A$:IF A$=""THEN 50 
60 IF A$="1"THEN GCJSUB 200 
70 I F A$="2"THEN GOSUB 300 
80 IF A$="3 "THEN GOSUB 500 
90 IF A$="4"THEN GOSUB 700 
180 IF A$="E"THEN GOSU81000:END 
190 GOTCJ 40 
200 REM =============================== 
210 PRI NT "ALARM" 
220 FDR C= l TO 5 
230 POKE A,127:POKE S,127 :POKE W,17 
240 FDR N=l TO 255 STEP 3 : POKE H,N:NEXT 
250 FOR N=255 TO 1 STEP- 3 : POKE H, N:NEXT 
260 GOSUB 1000 :NEXT:RETURN 
300 REM =============================== 
310 PRINT "BLEEPER" 
320 FDR X=l TD 5 
330 FOR G=l TD 2 
340 FOR R=O TD 2 
350 POKE A,190:POKE S, 190 : POKE W, 33 
360 POKE H,34:POKE L,75 
370 FDR N=l TO lO:NEXT 
380 POKE H,51:POKE L,97 
390 FOR N=l TD 10:NEXT 
400 NEXT R: PDKE H,O:POKE L,O 
410 FOR N=l TO 75:NEXT: NEXT G 
420 FOR N=l TD 30 0:NEX T: NEXT X:RETURN 
500 REM =============================== 
5 10 PRINT "SHELLBURST" 
520 FOR G=l TO 3 
530 GOSUB 1000 
540 8=INT<RND<ll•1001+100 
550 E=INT<RN0(1)*50) 
560 FOR N=B TO E STEP-2 
570 POKE A,127:POKE S,127 : POKE W,1 7 
580 POKE H,N:NEXT 
590 POKE S , 31 : POKE W,1 29 : PDKE H,1 
600 FOR 0=1 TO B•6:NEXT : GOSUB1 000 
610 NE XT G: RETURN 
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700 REM =============================== 
7 10 PRINT "F IR ING" 
720 FOR G= l TO 10 
730 POKEV,15:POKE A,9:POKE S,9 
740 POKE W,129:POKE H,122 
750 FDR P=l TO 100:NEXT 
760 GOSUB 1000:NEXT:RETURN 
1000 REM=============================== 
i010 POKE W,O:POKE A,O:POKE S,O 
1020 POKE H,O:PDKE L,O:RETURN 
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The proqrams you wri t e can be 'saved', that 
is, recorded, on cassette tape. These taped 
programs can be used over and over agai n. 

You cannot record programs from your 
Commodore 64 using an ord i nary cassette 
recorder. The Commodore 64 uses its own 
special data cassette recorder. You will need 
to buy one of these if you want to load or 
save programs. 

Connect the cassette unit to the computer. 
It plugs into a special socket at the back. 
Your cassette recorder does not need a 
separate power lead. 

Put a blank t a pe in and make sure t hat it is 
wound past the start of the tape. Press the 
counter button so that it reads 000. 

Before you start, make sure that you 
understand haw to save and load programs . 
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T) pe in a short program to start with, then 
type in : 

SAVE II 

You now have to give your program a na me, 
preferably one that describes it. For 
e:~ample, a p r ogram could be called " LAGOON" . 
Th~ quotation marks must be used . 

On your screen you should now see this: 

SAVE "LAGOON" 

rress RETURN and you will see this message : 

PRESS RECORD & PLAY ON TAPE 

Now press the RECORD and PLAY buttons on your 
cassette unit. The screen will go blank for a 
short time. Next you will see the message: 

SAVING LAGOON 
READY 

This means that your program has been saved . 
You will see that the tape has automatically 
stopped running . Press the STOP button o n 
your cassette un it . 

LOADING 

Now that you have saved your program, you 
can 'load it back in to your computer. 
First type in the command NEW, then press 
RETURN. This makes sure tha t you r Co mmodore 
64 's memory is c l ear. 

Rewind the tape back to the b egi nninq a nd 
t y pe in the message: 

LOAD "LAGOON" 
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Press the RETURN key. You wil l now see t hi s 
messag e : 

PRESS PLAY ON TAPE 

Press the PLAY button on your c assette 
recorder. The screen will go blan k for a 
wh ile an d then you will see a mess a g e l ike 
this~ 

SEARCHING FOR LAGOON 
FOUND LAGOON 

Now press the Commodor e key. Th e screen 
wil l a g a i n go blank f o r a short ti me . You 
will t hen see a message like t h is: 

LOADING 
REf-)DY 

Type i n the word LIST and you should see 
you r program listed . 

NAMING YOUR PROGRAMS 

Al ways try to give you r p rog r a ms a n a me 
that describes t he m. Make a n ote of the 
number on t h e t ape counter before you save 
you r programs. Th i s can help save time 
fi ndi n g programs if you a re st or ing several 
programs on tape . 

If you t y pe in the c:ommand LCJl'-)D on its own 
and then press RETURN, your Commodore 6 4 
will LOAD the first program it find s on t h e 
tape. 

An easy way of l oad ing programs is to press 
the RUN STOP and SHIFT keys a t the same 
ti me. When the FOUND message a ppears you 
don't nee d to press t he Commodore key. The 
program wi ll load a nd run a utomati ca lly . 
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SUMMARY 

SOUND SETTINGS 

When proqramming sound, values for the 
envelopes have to be set. In additi on to 
the channel or 'vo1ce' you have used in 
this book, the Commodore 64 has two other 
voic es so that you can , for example, pl ay 
chords. You can find out mor e in your User 
Manual and Programmers' Refer ence Guide. 
This book has on ly used the setti nq s for 
\loice 1. f'hese ar~e qiven bel ow. 

VOLUME F'Of::'.E 54296 0 TO 1.5 
ATTACJUDFCr'.:\Y 1~·0J:.:E 54:277 0 TD ...,C-1:' 

.L.Jd 

SUST ~\ IN I REL EASE POf<E 54278 !) HJ 255 
~llAVEFORM F'Ol<E 54276 (Sef~ below) 
HIGH F"REQ. F'Of(:E 542?::.::; 0 TO 244 
LDVJ FREG:!. PmE 5427~ 0 TCJ -iC"r:-

...:..~d 

WAVEFORM SETT INGS 

TRIANGLE SAWTCIOTH 1\IOISE 129 

DURATION 

This is controll ed by u sing a FOR • • • NEXT 
loop, as in: 

FOR P= l TO N: NEXT P 

The larqer the number set by N, t h e longer 
your note will last. 
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OCTAVE SETTING 

The table below lists the high and low 
frequency settings for- the 5th octave . 

l\JOTE HIGH LOW 

c 34 75 
c shar p 36 85 
D 38 126 
D sharp 40 200 
E 4:3 c·.--. ,.>...:.. 

F 45 198 
F sharp 48 J.2 7 
G 51 97 
G sharp 54 111 
A 57 172 
A sharp 61 126 
B 64 188 
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Abbreviations 11, 43 INPUT38 
Address 14 INST DEL 9, 10 
Attack 16, 17, 48-51 INT25 

Bugs 7-9 Line numbers 5 
Listing 6, 7 

CLR HOME 12, 27 Loading 59, 60 
Colour 12, 27, 29 Loops 22- 24, 32 
Commodore key 12 Low frequency 15, 17, 
Colour control codes 12, 61,62 

13 
CRSR keys 9, 10 Memory 14, 15 
CTRLkey 13 Multi-statement lines 21 

DATA 30, 31 , 35 NEW11 
Decay 16, 17, 48-51 
Duration 16, 17, 38 Pitch 15 

POKE15 
Editing programs 9-11 
END33. 44 READ 30, 31 , 35 
Envelope 48-52 Release 16, 17, 48-51 

REM statement 21 
GET53 RESTORE 12, 35 
GOSUB44 RETURN 5, 13, 44 
Graphics shapes 13 RND25-27 

RUN 6, 18 
High frequency 15, 17, RUNSTOP6 

61 , 62 RVS ONIOFF 12, 13 

PROGRAMS 

Programs are listed under their REM statements. 

Bass Line Ritt 37 
Bumble Bees 42 
Jingle Bells 35 
Keyboard Music 54 
Long Notes 38 
Loopy Sounds 23 
Octave 31 
Playing Notes 18 
Random Notes 26 
Random Loops 27 

READ and DATA 30 
Siren 29 
Sound Battery 56 
Sound Envelope 52 
Subroutine Practice 44 
Surfing 28 
Tempo41 
Twinkle Twinkle 34 
Using Variables 21 
When the Saints 47 

63 

Saving 58, 59 
Scrolling 6 
SHIFT LOCK 12 
Silences 40, 41 
STEP24 
Subroutines 43 
Sustain 16, 17. 48-51 
Syntax error 7, 20 

Variables 20, 21 
Volume 15, 17, 61 

Waveforms 15-19. 25. 
51 







Have fun with your computer! 

These programs - they start simple and become 
progressively more complex -will give you lots 
of fun and teach you how to experiment with 

and enjoy your micro. You can adapt the 
programs as you like, and by the end of the 

book you will be able to write your own· -
programs. 

Make friends with your Commodore 64 ! 

TITLES INCLUDE: 

SIMPLE PICTURES AND ANIMATION 
SIMPLE MUSIC AND SOUND EFFECTS 
SIMPLE WORDS AND WORD GAMES 

SIMPLE FACTS AND FIGURES 
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