

































































line. Where a program line contains more
than one instruction, it is called a
‘multi-statement’ line.

Type in:

10 REM * USING VARIAELES »
20 VOL=54296: WF=54276

IO ATT=54277: SR=54278

40 HF=S42735:LF=54272

&0 FOKE HF,0:FOKE LF,0:POKE WF,0

70 FOKE VOL,1S

BO POKE ATT,127:FOKE SR, 127:POKE WF,3I3
90 POKE HF,Z4:FOKE LF,75

100 FOR N=1 TO 200: NEXT

110 POKE HF,4%:FOKE LF,S2

120 FOR N=1 TO 2003 NEXT

130 FOKE HF,51:FOKE LF,97

140 FOR N=1 TO 2003 NEXT

160 POKE HF,0:FOKE LF,0:POKE WE,0

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 is about. You
can put a REM statement wherever you like
in a program to explain what a particular
line or group of lines is about.

REM statements can be very helpful.
Although you can leave them out if vou
wish, it is considered bad programming
marnners to do so.

21



USING A LOOF

You can use a FOR...NEXT loop when you want
to repeat parts of a program. For example,
it you add these lines to Program 2, the
sequence of notes will be repeated ten
times:

o0 FOR X=1 TO 10
150 NEXT X

Run the program, and listen to the effects!
Mow try changing the numbers used at Lines
G0, 110 and 130 in this program, using the
chart on pages 182-154 of the User Manual.

FROGRAM 3: LOOFY SOUNDS

Fro.ram 3 shows you how a loop can be

used to change the high and low freguency
settings in a program. The results are
quite effective!

Lines 30 to 50 set the variables.

In FProgram 2 variables were used to stand
for just one number. Using a FOR.. NEXT
loop, & variable can be made to stand for
a range of numbers.

In this program the variable HN is used for
the high frequency settings. By using a
loop to set the value of HN, the program is
able to play the whole range of settings
from © to 25Z. The loop is set up at Line
80 using the FOR...NEXT instruction.

Line 90 selects the low freguency setting
by taking the value of HN from 252. Line
100 programs the attack/decay and
sustain/release settings.




Line 110 uses the values of LM and HMN to
play each note.

Line 120 sets the length of this note.

Line 130 uses the instruction MNEXT HN to
select the next value of HN in the loop.
After each note is played, the next number
is used for HM, from © through to Z52.

It can be guite hard at first to understand
loops. The best way teo find out how they
work is to use them and see what happens.

RErF ® LOOFY SOUNDES *
UGL*“#”@é-WF" 4 27 h
LF=54272: HF=5 5
ATT=54277 1 GR= ._-ﬁu?ti
g R 6 S R B B e O P e S = )
FOEE MO, 15
FOR HN=0 TO 252
LiM=Z55-HN
REE AT, TEZePURKE SR P2
Rkt 7 R R O e FDI.E HE  HIM
FOR N=1 TO 10:NEXT N
MEXT HN

DR HiE e PORE D E Oy B OEE WS E




LOOPING THE LOOF

Loops can be placed inside each other.
Adding these lines will run the sound loop
in Frogram 2 ten times:

20 FOR C=1 TQ 10
140 NEXT C

USING STEF

You can leave gaps in a loop by using the
word STEF. For example, change Line 80 to
thisy

80 FOR HN=0O TO Z8F STEF 20

This leaves a gap of twenty in the values
for HN. You can actually see what these
numbers are if youw add this at Line 95:

95 FRINT HN,LN

This will print, on the screen, the high
and low freguency numbers which set the
pitch of each note in the loop.

GOING DOWN

You can program your loops to go down as
well as up by starting your loop with a
high number and ending it with a 1ower
numher. To de this, you use STEF followed
by a minus sign. To see what effect this
has, change Line 80 like this:

80 FOR HN=25Z T0O O STEF-10
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FIRST THINGS FIRST!

When you write your own sound programs,
always make sure you put the waveform
(FOKE 54276) instructions after the
attack/decay (FOEE 54277) and sustain/
release (FOKE 54278) instructions.

PROGRAM 4: RANDOM NOTES

Frogram 4 uses the ‘random’ function of
vour Commodore &64. Random means ‘by
chance’. You can program your computer to

pick a series of notes at random, using the
BASIC word RND.

Line 20 sets up the loop to play one
hundred notes.

Line 30 uses RND to choose the value of the
variable Ni. This picks a random fractional

number between © and 1. This is then
multiplied by 232, so that the result will
be a number between O and Z5Z. That way,

any note from the whole range available
could be played. You may use a number
smaller than this if you like, but a larger
one would probably cause the program to
‘crash’. The word INT rounds down the
number chosen to the nearest whole number.

Line 35 is optional. It prints the value of
N1l so that you can see what number has been
chosen.

Line 40 sets the value of NZ, and Lines S0
to 100 play the note.

Line 110 uses RMD to pick a random length
for each note to last.
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Type in:

10 REM * RANDOM NOTES *

20 FOR N=1 TO 100

IO N1=INT (RND (1) *252)

35 FRINT N1

40 N2=252-N1

50 FOKE 54296,15

60 FOKE S4277,127

70 POKE 54278,127

80 POKE 54276,33

90 FOKE S4273,N1

100 FOKE S4272,N2

110 FOR P=1 TO INT (1000%RND (1)) s NEXT
120 NEXT N

130 FOKE S54276,0:1FOKE 54277,0:FOKE S54278,0




PROGRAM 5: RANDOM LOOPS

Frogram 5 uses RND to choose the size of
the loops and steps, the duration of each
note and the colour of the screen.

Line 20 uses the SHIFT/CLEAR HOME symbol.
This is obtained by pressing the SHIFT and
CLR HOME keys at the same time.

Lines 30 to S0 set the variables. Line 70
sets up & loop to run the next part of the
program twenty times.

Lines B8O and 90 use RND to set the size of
each loop and of the steps used in it. The
loop which plays the notes chosen by Lines
80 and 90 is set up at Line 110.

Line 130 plays the note and Line 140 uses
RND to pick each note's length at random.
Lines 140 and 170 choose the background and
border colouwrs of the screen display at
random. Line 180 closes the loop set up at
Line 70.

Type in:

10 REM * RANDOM LOOFS %

20 PRINT *g3"

Z0 VOL=54296: WF=54276

40 LF=54272: HF=54273

50 ATT=S4277: SR=54279

&0 POKE HF,0:FOKE LF,0:FOKE WF,0
70 FOR G=1 TO 20

80 S=INT (20#RND (1)) +5

90 T=INT (1SZ*¥RND (1)) +100

100 FPOKE VOL,15:POKE ATT,127:FOKE SR, 127
110 FOR HN=0 TO T STEF &

120 LN=252-HN: POKE WF,33

130 POKE HF,HN: FOKE LF,LN

140 FOR W=0" TO INT (ZO*RND (1)) : MEXT
150 NEXT HN

160 POKE 53281, INT (RND(1)%15)

170 POKE S3280, INT(RND (1) %15)

180 NEXT G

190 FOKE HF,0: FOKE LF,0: FOKE WF,0
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PROGRAM &6: SURFING

Frogram & imitates the sounds made by the
surf. It uses a loop to control the sounds’
loudness and length.

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

The subroutine produces a sound which gets
2ither louwder or guieter. This depends on
whether the volume variable V is defined by
the variables set in Line 20 or Line 40.

Line 130 determines how long the surf
sounds last. The louder the volume V),
the longer they last.

This program uses the NOLIEE wavefarm.
Type ina:

10 REM * SURFING *

2O EFERN TR )

320

40

&S0

60 FOEE 54276,0

70 END

BOLEDR V=T Th B STER 5

90 POKE 54296,V
100 FOKE 54277 ,255:FOKE S54278,255
110 FOEE S54276,12%9
120 FPORKE S427%

130 FOR D=0 TO 15%VaNEXT D
140 NEXT V

150 RETURN




FROGRAM 7: SIREN

Frogram 7 imitates the sound of a police
siren, and comes complete with a lively
colour display!

Type ins:

[ I\ '(" (1] [-; 1

FOR N=1
FOKE 54
FOR N=1
NEXT

FOKE 547
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PROGRAM 8: READ AND DATA

Frogram 8 shows you how to use the BASIC
words READ and DATA to play a seguence of
low notes. This program uses a simple
sequence, just to show you the technigue.
Later you will use it to play more
complicated tunes.

The information about which notes to play
iz stored in a DATA statement at Line 140.

Line 50 programs your computer to READ the
data stored in the DATA statement. As each
item of data is read, it is stored as a
variable. The first variable name, HI1,
stores the first number in the DATA
statement (4). The second variable name,
L1, stores the second number (73), and so
on. Each of the six numbers in the DATA
statement is stored as a variable, using
the six variable names at Line 50.

This data is then used to play three notes
at Lines &0, 80 and 100.

Type in:

10 REM % READ AND DATA *

20 FOKE S4277,127: POKE S54278,127
E0 POKE S54296,1%: FOKE S4276,33
40 HE=S4773: LF=54272

50 READ Hi,L1,H2,L2,HS, L3

&0 FOKE HE Hi: FOEE LF,L1L

7O OFOR M=1 TO 500 NEXT N

BO FOKE HF,HZ: POKE LF,L2

Q0 FOR N=1 TO S00:NEXT N

LOO POKE HF ,HIZ: POKE LF,LE

110 FOR N=1 TO S00:NEXT N

120 FOKE S427&,0:POKE HF ,0: POKE LF,0
130 POKE S4%277,0:FOEE S4278,0

140 DATA 4,73,4,208,5,103
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PROGRAM 9: PLAYING AN OCTAVE

In Frogram 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 and
MEMOH™Y 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
play a note at Line 100.

Line 75 is an optional line. It prints the
high and low frequency settings of each
note played.

Once a pair of numbers has been read in and
used, the next pair of numbers is selected.
The loop runs eight times, selecting two
numbers at a time, 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=54294: WF=54276

20 ATT=54277:8R=54278

40 HF=54273:L.F=54272

S0 POKE HF,0:FOKE LF,0:FOKE WF,0Q
60 FOR N=1 TO 8

70 READ HN,LN

75 PRINT HN,LN

80 FOKE ATT,127: FOKE SR,127

@0 FOKE VOL,15: FOKE WF,17

100 POEE HF ,HN: FOME LF,LN
110 FOR X=1 T Z00: NEXT

20 NEXT N

1Z0 FOKE HF,0:FOKE LF,0:FOKE WF,OQ
140 DATA 34,75,38,126,43,52,45,198
150 DATA 51,97,57,172,64,188,68,149
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FROGRAM 10: TWINKLE TWINKLE LITTLE STAR

Frogram 10 plays a tune. The notes {for the
tune are stored in DATA statements.

This program uses a different kind of loop,
without FOR/NEXT. The first set of
variables is read in by Line 50. Once this
note has been played Line 110 uses the word
GOTO, to send the program back to Line 2Z0.
The next note is then read in and played.




Line BO checks to see if the first variable
is minus one. If not, the program carries
on and plays the next note. If it is minus
one, the program is stopped using the BASIC
word END.

You can use this method to program as many
notes as you like. As long as you know the
names of the notes in it, any tune can be
translated into numbers which the computer
can read. The numbers for a range of notes
can be found on page 152 of the User
Manual. For pauses, put 0,0. When there are




no more notes to play, put minus ones as
the last numbers in your DATA statements.

This program plays the tune in a very
simple form. Later programs will show you

how to improve the quality of your computer
music. 5

Type in:

10 REM % TWINKLE TWINKLE #

20 FOKE 54296,15

70 FOKE S54277,127:POKE S4278,190
40 POKE 54276,33

50 READ H,L

60 POKE S4273,H

70 FOKE 54272,L

80 IF H=0 THEN POKE S4276,0:END
90 FOR P=1 TO S00:NEXT

100 POKE 54276,0

110 GOTO 20

120 DATA 17571757 .95, 197,028,177
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




FPROGRAM 11z

JINGLE BELLS

Frogram 11
the tune is repeated. The program is very
similar to Frogram 10. The sequence of
notes in this program is read in and played
using the loop at Line ZO.

twice,

The word

plays another tune. This time

RESTORE at Line 140 allows the

data at Lines 130 to 200 to be used again.
I+ you do not include this word, your
program will only read in the data once,
and then run out of data.

Type 1

10
20
O
iy
=50
&0
70
80
Q0
100
110
120
130
140
150
140
170
180
1720

200

ns:

REM # JINGLE EBELLS *

FOR

FOKE
FORE
FOKE
READ
FOREE
FOKE
FOR

G=1 TO 2

54294, 15

54277, 127 FOKE S4278, 190
54276 ,33

H, L

54277, H

54272, L

F=1 TO ZOO:NEXT

IF H=1 THEN GOTO 130

FORE
EO0TO
FORE

G4274H,0
30

542746, 0: POKE S4273%,0: FOKE S4272,0

RESTORE: NEXT &

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

21,154,21,154,21,154,0,0
21,154,21,154,21,154,0,0
2L, 154,259,177 ,17,37,19,6%
21,154,0,0,0,0,0,0,22,827
22,227,22,227,22,227,22,227
21,154,21,154,21,154,21,154
19,63,19,63,21,154,19,6%
00,280,177 ,0,0,21,154
21,154,21,154,0,0,21,154
21,154,21,154,0,0,21,154

RO 177,17,37419,63,21,1354
0,0,0,0,0,0,22,227,22,22
22,227,22,227,22,227,21,154
21,154,211 ,154,25,177,25,177
22,227,19,63,17,37,0,0,0,0
040,0,0450,0,0,0,1.,1
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PROGRAM 12: BASS LINE RIFF

Frogram 13 plays a "riff’ or sequence of
notes. You can choose how often this rifd
is repeated. vou could make a sound
recording of a riff like this, to provide
the backing for some music you want to play
or for another program.

Lime 30 asks yvouw how many times you want
the riff to be plaved. You INFUT this
answer, T, at Line 40. Remember to press
the RETURN key after typing in yowr answer.

LLineg &0 sets up the loop to last 4from 1 to
T, the number you INFUT at Line 40.

Line 70 sets up the loop to read in the
data stored at Lines 170 and 180,

Line 130 uses RESTORE to allow the data to
be used again.
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This program plays some fairly low notes,
the lower octaves being good for producing
bass line riffs.

Type in:

10 REM * BASS LINE RIFF *
20 PRINT 5"

0 PRINT "HOW MANY TIMES SHALL I FLAY
THIS 7"

40 INFUT T

50 FOKE 54296,15

&0 FOR G=1 TO T

70 FOR N=1 TO 8

80 FOKE S4277,127:FOKE 54278, 127

50 FOKE S4276,17

100 READ H,L

110 FOKE S4273,H

120 FOKE 54272,L

130 FOR F=1 TO 150:NEXT

140 NEXT N

150 RESTORE:NEXT B

160 POKE S54276,0:FPOKE S4273,0:FOKE
S54272,0

170 DATA 4,73,5,103,6,108,7,53

180 DATA 7,163,7,53,6,108,5,103




PROGRAM 13: LONG NOTES

Frogram 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 INFUT
at Line 40. Line 130 then uses this number,
T, to set the duration of yaour note.

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

Type in:

10 REM * LONG NOTES %

20 FPRINT " Ea"

Z0 FRINT "HOW LONG SHOULD EACH NOTE EE
40 INFUT T

50 POKE S54296,15

&0 FOR G=1 TO 10

70 FOR N=1 TO 8

80 FOKE S4277,190: FOKE 54278,190
90 FOKE S54276,3%

100 READ H,L

110 FOKE S4277,H

120 POKE 54272,L

1Z0 FOR F=1 TO T:NEXT

140 NEXT N

150 RESTORE:NEXT G

160 FOKE 54276,0: FORE 54277,0: FOKE
54278,0

170 DATHA 17:%7: 1737 0h, 47 18,47
180 DATA 14,107,16,47,14,107,12,2164
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HIGH NOTES

In Frogram 13 lower notes have been used.
The notes used, with their octave numbers,
are:

C4 (C4 BEZ RBE AF BE AL 63

If vou want higher notes, select the sams
notes from a higher octave. These DATA
lines, for example, would produce the same
notes from a higher octave:

170 DATA 137,43,137,43,129,120,129,120
180 DATA 115,88,129,120,115,88,102,194

od do dJdddJd

1b

HOTES
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PROGRAM 14: TEMPO

Frogram 14 introduces another important
factor, silence. In any piece of music the
gaps left between the notes are as
important as the notes themselves. Changing
the length of time left between notes can
alter a tune’'s pace or mood, which is known
as its 'TEMFO'.

In Frogeram 14 you choose the lengths of the
notes plaved, and of the silent gaps
between each note.

When you RUN the program you will be asked
to give the duration setting. The larger
the number, the slower the piece will be.

Lines Z0 and 40 allow you to choose the
setting. Your answer is INFUT as the
variable T. This determines the lengths of
the notes and silences.

Line 100 reads three variables, H, L and D.
H and L decide the high and low freqguency
settings of esach note in the tune.
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Lines 180, 200, 230 and 2850 select high and
low frequency settings of 0. This produces
a pause or silence. Whenever you want to
introduce a pause into a piece of music
this is an easy way to achieve it. fAs with
a note, you must also decide how long the
silence is to last.

The third variable, D (every third number
in the DATA statement), sets the length of
the note or pause. The value of D varies
from 1 to &. This i= then multiplied by T
to set the length of each note or pause.

If you would like to experiment with the
tempo of this program, try altering the
settings for D.

Type in:

10 REM # TEMFD #

20 PRINT "pg,"

Z0 FPRINT "CHOOSE THE DURATION SETTING"
40 INFUT T

H0OFOREE 854296, 185

&HO FOR G=1 TO S

70 FOR N=1 TO 18

80 FPOKE 54277,190:FOKE 54278,190
Q0 FOKE S4276,17

100 READ H,L,D

L1 PORE S427%5,H

120 FPOKE S54272,L

130 FOR F=1 TO D*Ta:NEXT

140 NEXT N

150 RESTORE: NEXT &

160 FORE 54276 ,0:FPOKE S4277,0:FOKE
S4278,0

170 DATA 34,75,2,38,126,2,38,126,2
180 DATA 0,0,2

190 DATA 40,200,2,45,198,2,51,97,4
200 DATA 0,0,%2

210 DATA 51,97,1,68,149,2,64,188,1
220 DATA 68,149,1,51,97,1
230 DATA 0,0,2
240 DATA 40,200,2,38,126,2,34,75,6
250 DATA 0,0,1
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PROGRAM 15: BUMBLE BEES

Frogram |15 shows how you can use your
computer to create sound effects, using
just the high freguency settings.

This program uses two loops to make the
sounds. Each produces a sound which lasts
far a different length of time. This
creates an overlapping pattern of sound.

Line &0 sets up a loop to select settings
for the first sound, at Line 70, and for
the second, at Line %0.

Line 80 makes the first note last a little
longer than the second one; whose duration
is fixed at Line 100,

lLine 130 sends the program back to the loop
set up at Line 40, to repeat the effect.

Type in:

10 REM % BUMBLE BEES %

20 POKE 54276,0:FOKE 54277 ,0

30 FOEE S54294,15

40 FOR G=1 10 20

S50 POKE 34277, 1 FOKE S4276, 33
&0 FOR N=1 TO 20 STEF 4

70 POKE 54276 ,2ZZ3P0OEE S427Z2,N
80 FOR D=1 TO 25: JEXT

PO FOEE 54276,
100 F L]ix D=1 10
110 KT W
120 ]

e 54276 ,0: POKE 54277 ,0

S427E, E0-N
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SPEED UP YOUR TYFING!

For most of the programs in this book,
vou have to type in some instructions
and commands over and over again. This
15 easier if you use abbreviations. For
example, instead of typing in FOEE, type
in F and then press the SHIFT and 0 keys
at the same time. On yowr screen you will
see the right hand shape on the 0 key
printed out after the F.

When you list youwr program the word POREE
appears as normal, S0 using abbreviations
does not affect youwr listings. It just
makes them easier to type in.

To abbreviate DATA just type in D and
then SHIFT and A& at the same time. To
abbreviate READ, type in R and then
SHIFT and E at the same time.

Appendix D of the User PManual gives a
full liet of abbreviations you can use.

PROGRAM 16: SUBROUTINES

Frogram 146 will help you learn how to use
subroutines. A subroutine is a part of a
program which may be ‘'called up’ and used
at any stage in a program, more than once
if you want. You have already met at least
one subroutine, in Program é.

The subroutine in Frogram 16 produces a
sequence of sound effects. It begins at
Line 200 and ends at Line Z70.

Lines 50, 70 and 90 select the variables to
be used by the subroutine. As each set of
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variables is different, the results will be
different each time the subroutine runs.

The subroutine is called up at Lines &0, 80
and 100. GOSUEB sends the program to the
subroutine which begins at the line named
in the GOSUR instruction. So, GOSUE 200
sends the program to Line Z00.

Every subroutine has to end with the
instruction RETURM. This sends the program
back to the instruction after the GOSUE
which has just been carried out.

The instruction END at Line 120 is most
important. If you leave it out, the program
will run on into the subroutine. When it
gets to RETURN, your program will look +or
the GOSUE 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 FRACTICE +*
20 FOR T=1 TO 20

30 POKE 54296,15

40 POKEE S54276,0:FOKE S4277,0

50 B8=0:E=2585:6=25:D=20:D2Z=30

60 GOSUE 200

70 S=2585:E=0:6=-13:D=5:DZ=100

80 GOSUER 200

QO 8=0:E=200:5=20:D=120: DZ=50
100 GOSUR 200

130 BMEXT T

120 FORE S54276,0:FOKE 54277 ,0:END
200 FOR H=S8 TO E STEF G
210 FOKE S4Z277,.,285:FPOKE S54276,33
220 FPOKE S427Z,H:FOKE S4272,255-H
230 FOR N=1 TO D:NEXT
240 FOKE S54276,129:P0OKE S4273,H/2
250 FOR X=1 TO DZ:NEXT
260 NEXT

270 RETURN
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FROGRAM 17: THE SINGING COMPUTER

Frogram 17 not only plays a tune, it alsa
tells you the words of the song zo that you
can sing along too!

Thiz program uses READ and DATA to store
the high and low frequency values and the
duration of esach note,; as well as the word
which goes with that note in the song.

Line 40 clears the screen and sets the
variable T to 178. T (for "time’) will be
used to make the notes longer or shorter.

Lirme S0 sets up a loop to play the tune
four times. The NEXT statement for this
loop is at Line 180,

Line 70 changes the screen display colour.
Lines 80 and 90 set the attack/decay,
sustain/release and waveform settings.

Line 100 then reads in the four items of
data (as described above). The data is

i

stored at Lines 220 to 280,

Line 110 checks to see if H is —-1. If it
is, the program has got to the end of the
data, so Line 110 sends 1t to Line 180.
This line resets the waveform, makes T
smaller and ‘restores’ the DATA so that it
can be read again. What do you think will
happen when T gets smaller each time?

This check line can’'t be put in just
anywhere. It has to go before the notes are
played (Lines 130 and 13Z0), or the program
will crash. This is because a —1 value
cannot be played.

Lines 120 and 130 play the notes, and Line
140 prints the words of the song.

Line 150 sets the duration of each note,
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using the third variable, D. After each
note is played, Line 170 sends the program
back to read the next four items of data
and play the next note. Lines 190 to Z10
end the program.

Remember to type in the program listing
exactly as it is, and be careful especially
about the space and semi-colon ;3 in Line
140. Make sure you get the quote marks in
the right places in the DATA statements,
too. This is important for getting the
spacing of the screen display right.

AINTS H-

iﬂtﬂgﬂtiﬂgzgzzﬂisngguﬁgg gigms I

HOHEN THE CsATNTO Lo HBRCHE 1NG 1N
HHEN THE SAINTS 60 MARCH- IN N

H HHEN THE 38IRT2 23 MAREH- IRe IN
uang TO BE IN THAT NUM- BER

in PN THE CSAINT I S0 HARCHC ING IN

H WHEN THE SAINIS G0 MARCH-

{H 5, 1V SR1N1E 30 Saell ihe In

H WHEN THE SAINTS GO MARCH- ING IN
HHEN THE SAINTS 60 -

ﬂuﬂ" "ra"gzs?ﬁ“ﬁa?%ﬁﬁgggingg in

H iﬁ N THE SAINTS GO MARCH- ING IN



Type in:

1oy
20
30
40
bl
&HO
70
&0
90
100
110
120
130
140
L&D
140
170
180
150
200
210
2E0

230
240
250
260
270
280

REM ® WHEN THE SAINTS #

FOR S=54277 TO S54296:FOKE S,0:NEXT
FOKE S4296,15

FRINT "% T=175

FOR G=1 TO 4

FRINT: PRINT

FOKE S53280,0: FOKE S53281,0

FOKE 542 77,1"/ FOKE 54278, 190
FOKE 5427633
READ H,L,D,A%

IF H=-1 THEN FOKE S4276,0:G0T0 180
FOKE 54273 ,H

FOKE S54272,1

FRINT A% " g

FOR F=1 T T*D:NEXT

FOKE 54276,0

EOTO B8O

T=T-50: FOKE S4276,0: RESTORE: NEXT G
POKE 54276 ,0

FRINT: FRINT

END

DATA 17,37,1 DHg:lq[u4 1, WHEN

DATA 22.227,1,THE 25,177 .5, 5AINTS
DATA 17,_7,1,C0,h1 154, 1, MARCH-
DATA 22,227,1,ING,25,177,5,"IN n
DaTA 17,37,1 DH,TI 154, 1, WHEN

DATA 22,227, 1 ,THE 25,177 ,2,SAINTS
DATA 21, lu4,h,BDUII, 37,2, MARCH—
DATA 21,154,2,ING,19,63,5, "IN u
DATA 21,154,1,1,21,154,1,NANT

DATA 19,63,1,T0,17,37,4,BE,21,154,2
DATA IN, 25, 177q%,1HA1,Mu,17/,nd
DATA NUM-,22,227,5, "BER "
DATA 22,227 ,1,0H.21, 154, 1, WHEN

DATA 22,227,1,THE,25,177,2,SAINTS
DATA 21,154,2,80,17,37,2, MARCH-
DATA 19,63,2, ING, 17,375, IN

DATA —1,-1,0," "
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AROUT THE ENVELOFE

The overall guality or ‘shape’ of & sound
is known as its "ENVELOFE . This is made up
of a muwnber of factors, including volume
and duwration.

Uther important factors are the attack,
decay, sustain and release settings. It can
he quite hard to decide what values these
settings shouwld bhe given. A short
explanation follows. If vou find it hard to
undearstand, use Frogram 18 to try out
different settings {or the envelope, and
vour 1l see what 1t does.

48



ATTACK, DECAY, SUSTAIN AND RELEASE

You can think of the attack and decay
setting as controlling the first part of
vour note or sound, while the sustain and
release setting controls the second part.

A note on vour computer might sound as if
it was the same from start to finish. In
fact i1t varies all the way through. Each
part has a different name. The first part
of the note, until it reaches maximum
valume, 18 called the ATTACE section. The
next part, called the DECAY section, lasts
until the volume eases off into the main or
SUSTAIN section. The fourth and final part
of the note, as it fades away into silence,
is called the RELEASE section.

By Juggling around with these settings
(sometimes called FARAMETERS) , you can
alter the quality of yvour sounds or notes.

There is a range of numbers yvou can use for
these settings. The larger the number you
use, the stronger the effect will be.

To calculate what settings to use, look at
the grid below.

A4 A3 A2 A1 D4 D3 D2 D1

128|641 32|16|8 |4 (2 |1

4 53 52 51 R4 R3 RZ2 R1
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Above and below each box on the grid is a
code follaowed by a number. A is the code
for attack, D for decay, S8 for sustain and
R for release.

In the example below you will see how an
attack/decay or sustain/release setting of
119 is arrived at. The shaded boxes
represent the figures chosen. Add them all
together and check the result.

A4 A3 A2 A1 D4 D3 D2 D1

5S4 53 52 51 R4 R3 R2 R1

You'll find you can get any number between
O and 253 like this. Each number can only
be arrived at through one combination of
settings, and so the computer is able to
work out what the two settings are. That is
why veauw only need to FOEE two registers,
the attack/decay register (54277) and the

sustain/release register (54278), instead
of four.

The maximum possible attack/decay setting
ig 255. A zero setting is also allowed.
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PROGRAM 18: CHOOSING YOUR ENVELOPE

Frogram 18 plays an actave using whatever
envelope you choose. You can choose the
length of each note, and its wavetform,
attack/decay and sustain/release settings.

This program should help you to understand
how yvour Commodore &4 controls the sounds
it can make.

When yvou run the program yvouw will be asked
to select youw sound envelope choices. Type
in your choices, and remember to press the
RETURN key each time. Then vou will hear
the result. It might be useful to keep &
pencil and paper handy so that yvou can note
down settings which produce results that
you like.

Lirne &0 asks yvou to select Lhe duraltion of
each note. This is used at Line 180 to play
each note for that amount of time.

Linme 70 asks yvou to select the waveform.
Line 140 programs the wavetorm you choose.

Line 80 asks you to choose a number for the
attack/decay setting. This is used abt Line
120, Line 90 asks ftor the sustain/release
setting. This is used at Line 130,

WAVEFORM SETTINGS

You have a choice of waveform settings that
vou can use with this program. These ars:

TRIANGLE 17
SAWTOOTH 22
NOTISE 12%
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Type in:

10
20
0
40
S0
&0
70
80
S0
100
110
120
130
140
150
140
170
180
120
200
210
220

230

REM % SOUND ENVELOFE *
VOL=547296: WF=54274
ATT=54277:SR=54278

HF=5427%: LF=54272

FRINT » o

INFUT "TIME "3T

INFUT "WAVEFORM “3W

INFUT "ATTACK/DECAY ":A

INFUT "SUSTAIN/RELEASE "jFR
FOKE VOL, 15

FOR L=1 TO 8

FOKE ATT,A

FOKE SR,R

FOKE WF W

READ HN, LN

FRINT HN,LN

FOEE HF ,HN: POKE LF,LN

FOR P=0 TO T:NEXT

FOEE WF,0

MEXT L

FOKE HF, 01 FOKE LF,0:POKE WFE,0
DATA 34,75,38,126,43,52,45,198
DATA S1,97,57,172,64,188,68, 149




PROGRAM 19: KEYBOARD MUSIC

Frogram 1% gives your Commodore &4 a
musical keyboard., Fressing certain keys
plays particular notes, and theiy names are
printed on the screen. This means you can
keep a record of any tunes you write.

Fressing the keys C, D, E, F, G, A and E
will play those notes. Fressing key T plays
Top C (this rounds off the octave).
Fressing key % will end the program.

20 to 40 set the variables. Line 30
the program to the subroutine at Line
which clears the sound registers.

Lines

=sing GET, Line &0 programs youw computer to
see whether a key has been pressed. If so,
this key is given the variable name Af. 1+
no | ig pressed the program goes back to
the statemsnt at the start of the line.
It goes on doing this wuntil yvou press a key.

Depending on which key you press, the
program goes to one of the lines from 70 to
150 and selects variables which will play
the note chosen. Then it directs the program
to the subroutine at Line which ssbts

ay and sustain/release

L.
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Type in:
10 REM # EEYBOARD MUSIC *
20 Al=127:51=127sWIl=32
B0 V=E54296: W=5427 6 A=5427 7 5=04278
40 H=5427 5 L=584272%
S0 GOSUR &00:FOKRE Y, 18
&HO GET Af: IF Af=""THEN &0
70 IF AF="C" THEN HI1: 1= GOSUR 500
80 IF Af="D" THEN H1=38:L1=1246:G08UE 300
0 IF AF="E" THEN Hi=4Z:L1=5Z: GOSUER 500
10O IF AFf="F" THEN HI=45:1.1=198:G0OSUE 500
IF AF="G" THEN HI=51:L1=%7: GOSUE 500
IF Af="A" THEN H1I=87:L1=172:GOSUR 500
IF AF="RB" THEN H1=6&4:L1=188:G05UE 500
IF AF="T" THEN HI=&B:L1=14%9:160SUER 200
s EOTO 200
180 IF Ax="5" THEN GOSUE &005END
Lao FRINT Afy " "
170 GOTO 10
200 FRINT "TOF C "3:60T0O 10
500 FOKE A,AL:FOEE S,51:FOEE W, W1
910 FOEE H,H1:FOEE L,L
520 FOR P=1 TO ZO00:NEXT
S30 RETURN
&HO0 FPOEE H,0:FORE L,0:FOEE W,0
610 RETURN
MORE MUSICAL FUN
If vou would like to change the envelope
settings in this program, just alter the
variables at Line 20.
Can vou programn the kevboard to play a
different octave, using the chart of notes
in appendis M of the User Manuwal? Youw cowld
also extend this program to include more
keys, 50 as to play a wider range of notes
or even chords!
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PROGRAM 20: SOUND BATTERY

The last program in this book is similar to
Frogram 19. This time, instead of pressing
letter keys to make notes, you press keys
1, 2, 2 or 4 to unleash a battery of sound
effects!

" pNotice the use of the = sign in the REM
statements. This marks where each sound
effect begins and ends in the program
listing. You can use any sign you like to
do this. With longer programs, you should
always make youwr listings easy to read.

Try extending this program to include even
more special effects and noises.
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Type in:

10 REM % SOUND BATTERY *

20 V=54296: W=5427 46 A=54277: 8=54278

30 H=54273:L=54272

40 FOKE V,15:G608UE 1000

S0 GET A¥: IF Af=""THEN 50

60 IF A¥="1"THEN GOSUR Z00

70 IF AFx="Z2"THEN GOSUER Z00

B0 IF A¥="Z"THEN GOSUER S00

0 IF AF="4"THEN GOSUER 700

180 IF A$="E"THEN GOSUEB1000:END

190 GOTO 40

200 REM ssssssmmssmosmsseome s ey e e e erprm e
210 PRINT "ALARM"

220 FOR C=1 TO S5

230 FOKE A,127:FOKE 5,127:POKE W,17

240 FOR N=1 TO 255 STEF ZF:FOEE H,N:NEXT
250 FOR N=255 TO 1 STEF-Z:FOEE H,N:NEXT
24A0 GOSUR 1000 NEXT: RETURN

FIN0 REM mEmoommscmssmssiomo o et s
310 PRINT "EBLEEFER"

20 FOR X=1 TO
Z30 FOR G=1 TO
Z40 FOR R=0 TO
IS0 POEE A,190:FPOKE 8,170:FOKE W,Z2Z2

I60 FORE H,Z4:FORE L,75

I70 FOR N=1 TO 10:NEXT

380 FOKE H,S1:POKE L,%7

I90 FOR N=1 TO 10:NEXT

400 NEXT R:FOKE H,0:FOKE L,OQ

410 FOR N=1 TO 735:NEXT:NEXT G

420 FOR N=1 TO F0O:NEXT:MEXT X:RETURN
S0 RFEM =smmcmosesme e oy p e s e e ey ey
S10 PRINT "SHELLEURST"

3520 FOR G=1 TO =

SI0 GOSUR 1000

S40 B=INT(RND(L)®100)+100

S50 E=INT (RND(1)*50)

560 FOR N=EB TO E STEF-2

570 FORE A,127:FOKE §,127:FOKE W,17

380 FOKE H,MNzNEXT

590 FOKE S,31:FOKE W,129:FOKE H,1

600 FOR D=1 TO B¥&6:NEXT:GOSUR1OO0

610 NEXT G:RETURN

R R3 AN
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700 REM =ssss=sss=sscssomoscmooomommm—m—m—memame
710 FRINT "FIRING"

720 FOR G=1 TO 10

30 POKEV,15:FOKE A,9:FOKE §,9

740 POKE W,129:POKE H, 122

750 FOR F=1 TO 100:NEXT

760 GOSUR 1000:NEXT: RETURN

OO0 REMSssis s s i e o nt o st e o oo o od e it i e
1010 FPOKE W,0:FOKE A,0:FOKE 5,0

1020 FOKE H,0:FOKE L,0:RETURN
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The programs you wrilte can be ‘saved’', that
is, recorded, on cassette tape. These taped
programs can be used over and over again.

You cannot record programs from your
Commodore &4 using an ordinary cassette
recorder. The Conmodore 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 cassetle unit to the computer.
It plugs into a special socket at the back.
Your cassette recorder does not need a
separate power lead.

Fut a blank tape in and make sure that it is
wound past the start of the tape. Fress the
counter button so that it reads 000.

Before you start, make sure that you
understand how to save and load programs.
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Type in a short program to start with, then
type in:

SAVE *

You now have to give your program a name,
preferably onse that describes it. For
example, a program could be called "LAGDON".
The guotation marks must be used.

On your screen you should now see thiss:
SAVE "LAGOON"

Fress RETURN and you will see this message:
FRESS RECORD 2 FLAY ON TAFE

Now press the RECORD and FLAY 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. Fress the STOF button on
yvour cassette unit.

LOADING

Now that you have saved your program, you
can ‘load® it back inteo your computer.
First type in the command NEW, then press
RETURN. This makes sure that your Commodore
&4 s mEmory is clear.

Rewind the tape back to the beginning and
type in the message:

LOAD “LAGOON"
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Fress the RETURN key. You will now see this
messages

FRESE FLAY ON TAFE

Fress the FLAY button on vour cassette
recorder. The screen will go blank tor a
while and then you will see a message like
this:

SEARCHING FOR LAGOON
FOUND LAGOON

Now press the Comnmodore key. The screen
will again go blank for a short time. You
will then see a message like this:

LOADING
READY

Type in the word LIST and yvou should =see
yvour program listed.

NAMING YOUR FROGRAMS

Always try to give your programs a name
that describes them. Make a note of the
number on the tape counter before you save
vour programs. This can help save time
finding programs if you are storing several
programs on tape.

I+ vou type in the command LOAD on its own
and then press RETURN, yvour Commodore 64
will LOAD the first program it finds on the
tape.

An easy way of loading programs is to press
the RUN STOF and SHIFT keys at the same
time. When the FOUND message appears you
don 't need to press the Commodore key. The
program will lead and run avtomatically.
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SUMMARY

SOUND SETTINGS

When programming sound, values for the
envelopes have to be set. In addition tao
the channel or ‘voice’ you have used in
this book, the Commodore &4 has two other
violces so bthat you can, for example, play
chords. Youw can +ind out more in yvour User
Manual and Frogrammers’® Reference Guide.
This book has only used the setiings for
Yoice 1. These are given below.

VOLLIME FOEE 542946 Q T 15

AT TACE /DECAY FOEE 54277 O 10 255
SUSTAIN/RELEARE - 54278 CIN i
WAV EFORM [ AT G (e belaw)
HIGH FRER., FORE S4273 a TO 244
LOW FREEG. FORE 8272 A it B

WAVEFORM SETTINGS

TRIANGLE 17 SAWTOOTH 53 MOTSE 139

DURATION

This is contrelled by using a FOR...NEXT
loop, as in:

FOR F=1L TO M:NEXT F

The larger the number set by N, the longer
yvour note will 1last.
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OCTAVE SETTING

The table below lists the high and low
freqguency settings for the Sth octave.

NOTE HIGEH LOW
C 4 B
C sharp = 85
D A8 126
D sharp 40 200
= 45 me
i 45 198
F sharp 48 127
(] Sl 7
G sharp 54 165 5 €
A 57 172
A sharp &l 10
E &g 188
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INDEX

Abbreviations 11, 43
Address 14
Attack 16, 17, 48-51

Bugs 7-9
CLRHOME 12, 27

Colour 12, 27, 29
Commodore key 12

Colour control codes 12,

13
CRSR keys 9, 10
CTRLkey 13

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

Editing programs 9—11
END 33, 44
Envelope 48-52

GET 53
GOSUB 44
Graphics shapes 13

High frequency 15, 17,
61, 62

INPUT 38
INST DEL 9, 10
INT 25

Line numbers 5

Listing 6, 7

Loading 59, 60

Loops 22-24, 32

Low frequency 15, 17,
61, 62

Memory 14, 15
Multi-statement lines 21

NEW 11

Pitch 15
POKE 15

READ 30, 31, 35
Release 16, 17, 48-51
REM statement 21
RESTORE 12, 35
RETURN 5, 13, 44
RND 25-27

RUN 6,18

RUN STOP 6

RVS ON/OFF 12, 13

Saving 58, 59
Scrolling 6

SHIFT LOCK 12
Silences 40, 41

STEP 24
Subroutines 43
Sustain 16, 17, 48-51
Syntax error 7, 20

Variables 20, 21
Volume 15, 17, 61

Waveforms 15-19, 25,
51

PROGRAMS

Programs are listed under their REM statements.

Bass Line Riff 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

Tempo 41

Twinkle Twinkle 34
Using Variables 21
When the Saints 47
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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

GRANADA PUB
Llsolz.alfigooGo‘ £1.95 net



