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The twelfth in a series of tutorials
for the beginner to intermediate
machine language programmer

the
@
U

Machine Language Made BASIC
Part XII: And the Music Played On

r I Y his month we’ll use many of the
machine language routines dis-
cussed in previous articles to cre-

ate a music program that plays six voices
(notes) simultaneously, and lets you change
the timbre of the notes to create different
sounds. First, let’s decide what to put in
the program and how to do it. Trying to
make this as much like the PLAY command
as possible, I suggest using the following
values:

Note (C - B) with a sharp (#) or flat (-)

Octave (1 - 5)

Tempo (1 -5)

Length: 1= whole note (#$80)

2 = half note (#$40)

3 = quarter note triplet (#$15)
4 = quarter note (#$20)

5 = thirty-second note (#$4)
6 = sixteenth note (#$8)

7 = eighth note triplet (#$A)
8 = eighth note (#$10)

*9 = gixty-fourth note (#$2)
Rest

*Use for separating like notes or play-
ing grace notes.

Since there are no graphics for this
program, start it very low in memory to
give plenty of room for each chord. Set
Location $FF/100 to #$E00 and ORG at
$2000. Reserve one memory byte for a note
counter (NOTECT RMB 1) and load it with #6,
since there are six notes in each chord.
Reserve one memory byte each for Tempo,
Length, Octave and temporary Octave 1.
Chord information is put in as FCC lines.
Once you set the Octave, Tempo and Length,

Bill Nee buked the “snowbird” trend by
retiring to Wisconsin from a banking ca-
reer in Florida. He spends the long, cold
winters writing programs for his CoCo.
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you do not need to re-enter them unless
they change.

Label the start of the notes as NTABLE,
remembering that using FCC lines enters the
character’s ASCII number (A = #$41, 1 =
#$31, etc.). (EDTASM+ only allows 250
characters per FCC line.) You can also number
the NTABLE(s) for easy reference or correc-
tions at each stanza, movement, page, etc.

The vocabulary check pauses or “reads”
each chord. First, load Register X with the

location of the NTABLE (LDX {NTABLE).
Register X will now always contain the
current chord location in the NTABLE. Load
Stack U with the location $4100, where the
numerical value of each note is stored and
saved. Load Register A with the contents of
Register X (get the first character in the
note chord) and increase Register X by one
(LDA ,X+).

Is the first character an R? If not, go to
the next check. If it is a Rest, load Register

The Listing: 6VOICES
99959 * SFF/199=#$EQQ
2099 99199 ORG $2099
2009 CE 4199 #gl1¢ START LDU #$410¢ START OF FIRST CHORD
293 8E 2111 gp120 LDX #NTABLE
2006 c6 g6 #P13g CHORD  LDB #6 SIX NOTES TO THE CHORD
20098 F7 2461 agLLg STB NOTECT
2008 A6 8% #g158 voc LDA X+ GET THE FIRST CHARACTER
20@D 1¢27 GFEF 99169 LBEQ  PLAYER IF IT'S ZERO THATS ALL
211 81 3B #pL7g CMPA  #';
2913 27  F6 gg18g BEQ voc PASS OVER A ";"
2915 81 52 99199 REST  CMPA  #'R IS IT A REST
2917 26 16 99209 BNE TEMP
2919 FC 2462 99210 LDD TEMPO  GET THE TEMPO AND LENGTH
261G ED Gl 99228 STD ,U++  THEY START EACH CHORD
201E CC  gggg 99239 LDD #g FILL IN SIX ZERO NOTES
2g21 ED  Cl ap249 STD ,Ut+
2923 ED  Cl #9259 STD U+
2925 ED  Cl 99269 STD LU+
2927 ED Gl #9279 STD ,Ut+
2929 ED  Cl gg289 STD U+
2928 ED  Cl #9299 STD U+
202D 2§ D7 #9309 BRA CHORD
202F 81 54 #g31g TEMP  CMPA  #'T IS IT TEMPO
2031 26  gc 99329 BNE LEN
2033 A6 8¢ 99339 LDA , X+
2935 89 3@ #9349 SUBA  #$3g  GET THE TEMPO NUMBER
2037 ¢6 14 #9359 LDB #20 FOR DIFFERENT TEMPOS
2939 3D 99369 MUL
2034 FT 2462 #9379 STB TEMPO
293D 28 cC #9389 BRA voc
203F 81  4C #939¢ LEN CMPA  #'L IS IT LENGTH
2941 26  gF i1 2%1] BNE ocT
2943 A6 88 ag41g LDA X+
2945 8¢ 39 #9420 SUBA  #$3g  GET THE LENGTH NUMBER
2947 1@8E 2436 99439 LDY #LTABLE




D with the current tempo, store it at Loca-
tion U, and increase U by two. Then clear
Register D, store it at Location U, and
increase U by two. Do this five more times
to get the six notes, and return to the vo-
cabulary check. If the characterisnot T, go
to the next vocabulary check; if it is, read
the next character, which must be a num-
ber. Since it is in ASCII, subtract #$30 to
get the actual number value; multiply this
by 20 (just to get tempo changes) and store
the resultin TEMPO. Go back to the vocabu-
lary check; if the character is not L, go to the
next check; if it is, read the next character,
which must be a number. Again, subtract
#$30 to get the number value.

The actual note lengths are stored in
LTABLE, so if you load Register Y with the
LTABLE location and Register B with the A
valueinthetable (LDB A,Y),Register B will
then contain the actual note length. Go back
to the vocabulary check; if the next charac-
ter is not an O, go to the next check. If it i,
read the next character, which must be a
number. Subtract #$30 to get the number
value (1 to 5) and store it in OCTAVE. Go
back to the vocabulary check.

If the character isn’t any of the above, it
must be a note (C, D, E, F, G, A, B). First,
increase the note location by two. Notes are
always bytes 3 to 14, in our chord; the first
two bytes are the tempo and length. Be-
cause there are 12 steps in an octave, con-
vert a C to Note 1, D to Note 3, etc. The
notes are in ASCII format so subtract #$4 1
to get a number value (A will =0, B will =
1 ‘etc.):

CTABLE gives the note number assigned
to each letter (A is the 10th note, B is the
11th note, G is the 8th note, etc.). Load
Register Y with the CTABLE location and
load Register B with the A value (LDB A,Y)
to get the actual note value (C=1, D=3,
E=5, F=6, G=8, A=10 and B=12). Now,
check the next character to see if it is a sharp
(#) or flat (-); if it’s a sharp, increase the
note value by one (C#=2, F#=7, etc.); if it’s
aflat, decrease the note value by one (E-=4,
B-=11, etc.). Don’t use C- or B# as they
will blow the program.

If the next character after the note is not

a sharp or a flat, decrease the vocabulary
location by one, back to it’s previous loca-
tion. Now convert the note to a value the
computer can use to play it. First, decrease
the note numbers one to 12 by one, to get
numbers from zero to 11, then load the
current OCTAVE into a temporary OCT1.
Multiply the note number (zero to 11) by
two.

The location SCALE contains the fre-
quency for each note (zero to 11). Each
frequency is two bytes - that’s why we
multiplied the note number by two. If we
load Register Y with the scale location and
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2048 E6 A6 agsa4g
204D F7 2463 99459
2059 29 B9 99460
2052 81  4F 99470
2054 26 99 99489
2056 A6 89 99499
2¢58 8¢9 3¢ 99509
205A B7  245F 99519
295D 20 AC 99529
205F 33 42 99539
2061 8¢9 41 99549
2063 1§8E 2440 99559
2067 E6 A6 99569
2069 A6 8§ 99579
2068 81 23 99589
206D 26 93 99599
206F 5C 99699
2079 29 99 gg61g
2972 81 2D 99629
2074 26 93 99639
2076 SA 99649
2077 29 92 99659
2979 39 1F 99669
LOCATION
2078 5A 99679
207C B6  245F 99689
207F BT 246§ 99699
2082 86 g2 99799
2084 3D 9g719
2085 1@8E 2447 99729
2089 EC A5 99739
208B TA 2468 99749
208E 27 @4 99759
2999 58 99769
2091 49 99779
2092 29 F7 99789
2094 ED  Ch 99799
2096 7A 2461 99809
2099 27 18 99819
2098 A6 8§ 99829
209D 81 3B 99839
209F 27 g6 99849
20A1 81  4F 99859
20A3 27  AD 99869
20A5 20 B8 99879
20A7 CC  gggg  gg8ag
20AA 33 42 99899
20AC ED  Ch 99999
20AE TA 2461 99919
20Bl 26  F7 #9929
20B3 FC 2462 99939
20B6 ED 54 99949
2088 33 42 9995¢
2¢BA 16  FF49 99960
2¢BD 20 99979
BY
21¢F gngg gg98g
2111 54 99999
3A02DDD; 04DCO3ADCO2A/
214B 4F 91999
;04D03B-GDO2B-; /
2189 4F g1g1g
DCO3ADGO2A; /
21B1 4F g1g2g
DO3B-GDO2B-; /
21E3 4F 91939
DDD ; 04DCO3ADCO2A/
2219 4F g1g49
;04D03B-GDO2B-; /
224E 4F 91950
D;04F#DCO3DCO2A ; /
2284 4F g1g6g
2244 4C 91979
02DDD; 04DCO3ADCO2A/
22DC 4F g1g8g
;04D03B-GDO2B-; /
2311 4F 91999
DCO3ADGO2A ; /
2342 4F 91109
DO3B-GDO2B-;/
2374 4F g111g
DDD; 04DCO3ADCO2A/
23AA 4F 91129

; 04DO3B-GDO2B-; /

oCT

NOTE

CSHARP

CFLAT

CDEC

STORE

ROTATE

SAVE

FINISH
CFIN

LOOP

TITLE

LDB
STB

CMPA

SUBA

SUBA

BEQ
LDA
CHMPA
BEQ
CMPA
BEQ
BRA
LDD
LEAU
STD
DEC
BNE
LDD
STD
LEAU
LBRA
FCC

HERMAN

NTABLE

FDB
FcC

FCC

FCC

FCC

FCC

FCC

FCC

FCC
FCC

FCC

FCC

FCC

FCC

FCcC

ASY GET THE LENGTH VALUE
LENGTH
voc
#'0 IS IT OCTAVE
NOTE
2 X+
#$30 GET THE OCTAVE NUMBER
OCTAVE
voc
2,0 INCREASE CHORD LOCATION BY TWO
#$41 GET THE LETTER COUNT
#CTABLE
ALY GET THE LETTER VALUE
, X+ CHECK FOR SHARP OR FLAT
#'# IS IT A SHARP
CFLAT
INCREASE THE NOTE VALUE BY ONE
STORE
#'- IS IT A FLAT
CDEC
DECREASE THE NOTE VALUE BY ONE
STORE
-1,X IT WASN'T EITHER; DECREASE THE
GET NOTE VALUE g - 11
OCTAVE
0CT1 TEMPORARY OCTAVE
#2
#SCALE
B,Y NOTE FREQUENCY FOR OCTAVE @
0CTL
SAVE OK IF IT'S OCTAVE ¢
IF NOT, DOUBLE THE FREQUENCY
ROTATE NOW IS OCTAVE g

,U STORE THE 2-BYTE FREQUENCY
NOTECT

ONE LESS NOTE TO GET
LOOP CHORD'S GOT ALL SIX NOTES
X+
#',
FINISH NO MORE NOTES IN THIS CHORD
#'0 OCTAVE CHANGE?
oCT
NOTE MUST BE ANOTHER NOTE
#J
2,0 FILL IN THE CHORD WITH ZEROS
)
NOTECT
CFIN ALL DONE?
TEMPO GET THE TEMPO AND LENGTH
-12,U0 PUT THEM AT START OF CHORD
2,0 START OF NEXT CHORD
CHORD
/ * CHINESE SERENADE *
FLIEGE/
$9Dgg

/T5L804DCO3A02F#F#F#;04DCO3ADCO2A;04DCO
/04D03B-G02GGG;04G0O3D02B-;04DO3B-GO2DDD
/O4DCO3AF#F#F#;04A03DC02A;04DC0O3A02D; 04
/04D03B-G02G;04B-03D02B- ;04D03B-G02D ;04
/04DCO3A02F#F#F#; 04DCO3ADCO2A ; 04DCO3A02
/04D03B-G02GGG;04G03D0O2B- ;04DO3B-G0O2DDD
/04DCO3A02F#F#F#;05D04D03DC0O2A;05D04D02

/04GD03B-DO2B-G;R; L405G04G02G01G; /
/L804DCO3A02F#F#F#;04DCO3ADCO2A;04DCO3A

/04D03B-G02GGG;04G03D02B-;04D0O3B-G02DDD
/O04DCO3AF#F#F#;04A03DCO2A;04DC0O3A02D ;04
/04D03B-G02G;04B-03D02B- ;04D03B-G02D; 04
/04DCO3A02F#F#F#;04DCO3ADCO2A ;04DCO3A02

/04D03B-GO2GGG ; 04GO3D0O2B- ;04D0O3B-G02DDD




23DF 4F
D; 04F#DCO3DCO2A; /
2415 4F
2435 99
2436 9989
2438 4915
243A 2094
243G 98gA
243E 1992
2440 FAgC
2442 g193
2444 9596
2446 98
2447 9286
2449 92DF
244B 9398
244D 9339
244F g36A
2451 939E
2453 9306
2455 g41g
2457 PL4E
2459 G48F
2458 g4D5
245D g51E
245F

2469

2461

2462

2463

3999

3009 6F G4
3992 BD  A928
3095 8E  2@BD
3998 GG G4ES
39gB DD 88
399D BD  B99C
3919 8E  3QCB
3913 CE 4999
3916 EC 81
3918 ED  Cl
391A 1183 4199
3g1E 25 F6
3929 34 g1
3922 1A 50
3924 SF

3925 BD  A9A2
3928 BD  A976
3928 86  3F
FFF

392D 1IF 8B
302F 86 4§
3931 97  cg
3933 gF  cl
3935 gF G2
3937 97 C3
3939 gF G4
3938 gF G5
393D 97 C6
393F gF  C7
3g41 gF  C8
3943 97 9
3945 gF  CA
3947 9F  CB
3949 97 ¢cC
3g4B gF  GD
394D F  CE
394F 97  GF
3951 gF D@
3953 gF D1
3955 1P8E 4199
3959 6D A4
3g5B 27 65
395D EC Al
3g5F 97 D3
3961 97 D4
3963 D7 D2
3965 A6  9F 3FCY
3g69 AB  9F 3FC3
396D A9 9F 3FC6
3971 A9 9F 3FCY
3975 A9 9F 3FCC
3979 A9 9F 3FCF
397D B7  FF29
3989 DC  Cl

g113g

g114g
g115¢
91168
91179
91189
g119¢
91200
91219
g1229
91230
91240
91250
91269
91279
91280
91299
91309
g1319
g132g
91339
91349
g135¢
91369
91379
91389
g139g
g14gg
g141g
91429
91439
g1440
91450
91460
g147g
91480
91499
915089
g1519
91529
91539
g1540
g155¢
g1569
#1579
91589
9159¢
91699

g161g
91629
#1630
g164g
91650
g1669
91679
91689
91699
91789
gL71g
g172g
g1739
91749
g175¢
91769
91778
g178g
91799
g18gg
g181g
91829
9183g
g1848
91850
91869
91879
91889
91899
g1999
91919
g192¢
§1939
91949
91959

LTABLE

CTABLE

SCALE

OCTAVE
0CT1
NOTECT
TEMPO
LENGTH

PLAYER

FILL

LOOP3

PLAY
LOOPL

LOOP2

/04DCO3AO02F#F#F#;05D04D03DC0O2A;05D04D02

/04GDO3B-D02B-G;R; L405G04G02G01G; /
i END OF THE MUSIC
$998g  NOTE LENGTHS
$4915

$2004

$P8gA

$10@2

$9AJC  NUMBER VALUES FOR NOTE LETTERS
$9103

$9596

§98

$92B6  NOTE FREQUENCIES
$@2DF

$939B

$9339

$936A

$@39E

$93D6

$g41g

SPLLE

$G4L8F

$94D5

$@S1E

1

1
1
1
1

$3099

,U END THE MUSIC WITH ZEROS
$A928  CLS

#TITLE

#$4E5  PRINT @ LOCATION

$88 INTO CURSOR LOGATION
$B99C  PRINT THE TITLE
#TCURVE START OF TIMBRE CURVE
#$4999 WHERE TO STORE IT
X4+

U+

#$4109

LOOP3

cc

#$5¢  NO INTERRUPTS

$A9A2 SET SOUND ON
$A976
#$3F LOTS OF LOCATIONS AT $3F@gg - $3

A,DP SET THE DP REGISTER TO #$FF
#$40 START OF TCURVE LOCATION
scg

$Cl

$C2

$c3

$C4

$C5

$C6

$C7

$C8

$C9

SCA

$CB

$gcC

$CD

$CE

SCF

$Dg

$D1

#$410F START OF CHORDS LOCATION
A IS FIRST VALUE A ZERO

,Y++  GET THE TEMPO AND LENGTH
$D3 TEMPO

$D4 TEMPORARY TEMPO

$D2 LENGTH

[$3FCP] GET ALL THE TCURVE VALUES
[$3FC3]

[$3FC6]

[$3FC9]

[$3FCC]

[$3FCF]

$FF2¢  PUT THEM IN PIA

$cl

Register D with the B value in the scale, we
get that note’s frequency. However, that
frequency is only for the lowest octave. As
in actual music, each octave increase will
double the note’s frequency, so it is neces-
sary to first decrease the temporary 0CT1 (1
to 5) by one to get 0 to 4. If it is a zero, it is
in the lowest octave and doesn’t need to
have the note frequency changed. If it is
greater than zero, shift Register D (the note
frequency) to the left (double it) with:

ASLB
ROLA

Then decrease the temporary Octave 1
count by one. If the temporary 0CT is still
not zero, keep decreasing it and doubling
Register D. When 0CT1 is finally zero, save
the note frequency by storing it at Location
U.

Since we now have a note, decrease
NOTECT by one. If NOTECT has reached zero,
that is the end of the chord. If the NOTECT is
not zero, check the next character in the
chord. If it is a *;”, that’s the end of the
chord (fill up the remainder of the chord
with zeros). If it is an O branch to 0CT, or
else branch always back to note.

When a chord is complete, the tempo
and length are stored at the beginning of the
chord location and the whole process starts
back at CHORD. If the first character of a
chord is zero, it means the music is over. Be
sure that the last entry in the NTABLE is FCB
0.

Each chord is now 14 bytes long— one
byte each for the tempo and length and two
bytes each for the six notes. You can give
your program a title. The program will
accept a “;” between chords to make it
easier to read them. It is not necessary to
make each chord a separate FCC line.

First, a word about a new register, the
DP register. When using a command like
LDA $C0, EDTASM+ first looks to the DP
register to get a one-byte number to go
before the $C0. Since the DP register is
initially set to zero, the command is really
LDA $00C0. However, you can change the
DP register. If using a lot of commands
involving locations from $3F00 to $3FFF,
let the DP register assign the $3F, and you
assign the other half. This saves both time
and memory.

We can’t directly set the DP register,
however. Since it is such an important
register, the computer doublechecks whether
you actually want to change it. So, use this
to change it:

LDA #k$3F
TFR A,DP

Now, using LDA $C0, the computer actu-
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3¢82 E3 A4 g196¢ ADDD ,Y NOTE 1
3984 DD Gl 91979 STD $c1
3¢86 DC C4 g198g 1DD $Ch4
3088 E3 22 g199g ADDD 2% NOTE 2
308A DD C4 92009 STD $C4
3g8C DC  C7 92019 LDD $c7
3¢8E E3 24 g2929 ADDD  4,Y NOTE 3
3999 DD C7 20939 STD $C7
3992 DC  CA g2040 LDD $CA
3¢94 E3 26 92959 ADDD  6,Y NOTE 4
3996 DD CA 92969 STD $CA
3g98 DC  CD 92979 LDD $CD
309A E3 28 g208¢g ADDD 8,Y NOTE 5
3g9C DD CD 92099 STD $CD
399E DC D@ §2199 LDD $DJ
3gAF E3 24 92110 ADDD 19,Y NOTE 6
30A2 DD D@ g2120 STD $D@
30A4 @A D4 g213@ DEC $D4 DECREASE TEMPORARY TEMPO
3gA6 26 QE g2149 BNE DELAY
3gA8 gA D2 g215g DEC $D2 DECREASE LENGTH
30AA 26 @4 92169 BNE CONT1
3gAC 31 2C g217g LEAY 125X NEXT CHORD LOCATION
30AE 29 A9 g2180 BRA LOOP1
39Bg D6 D3 @219¢ CONTL LDB $D3 TEMPO
3gB2 D7 D4 §2209 STB $D4 TEMPORARY TEMPO
3gB4 2§  AF g221g BRA LOOP2
3gB6 39 84 @2220 DELAY LEAX 7 JUST MAKES A QUICK PAUSE
3988 39 84 92239 LEAX X
39BA 86 g@ 92249 LDA #g
3gBC 86 9@ §225¢ LDA #g
30BE 86 99 92269 LDA #9
3gcg 29 A3 92279 BRA LOOP2
39C2 4F 2288 OVER CLRA
3gCc3 1F 8B @2299 TFR A,DP SET THE DP REGISTER BACK TO ZER
(0]
3¢c5 35 g1 92309 PULS (o]
39C7 BD  A974 @231¢g JSR $A974  SOUND OFF
3QCA 3F g2329 SWI RTS IF IN BASIC
39CB 1415 @9233g TCURVE FDB $1415
39CD 1516 92349 FDB $1516
30CF 1718 g235¢ FDB $1718
3gD1 1819 g2368 FDB $1819
3gD3 1A1A 92379 FDB $1A1A
3¢D5 1B1C 92389 FDB $1B1C
39D7 1C1D 2399 FDB $1C1D
3@D9 1E1E g2499 FDB $1E1E
39DB 1E1F g241g FDB $1ELF
39DD 2028 g242g FDB $2929
30@DF 2121 g2430 FDB $2121
3gE1l 2222 92440 FDB $2222
39E3 2223 92450 FDB $2223
39E5 2324 92460 FDB $2324
3QE7 2424 92479 FDB $2424
3gE9 2424 92480 FDB $2424
3PEB 2425 92490 FDB $2425
3@ED 2525 92509 FDB $2525
3PEF 2525 92519 FDB $2525
39F1 2525 92520 FDB $2525
30F3 2525 92539 FDB $2525
39F5 2525 g2540 FDB $2525
3gF7 2524 92550 FDB $2524
3gF9 2424 92564 FDB $2424
30FB 2424 g2579 FDB $2424
3gFD 2423 §2588 FDB $2423
30FF 2323 g259¢ FDB $2323
3191 2322 92699 FDB $2322
3103 2222 92617 FDB $2222
3195 2121 92620 FDB $2121
3197 2121 92639 FDB $2121
3199 21290 g2649 FDB $212¢0
31¢B 2029 92659 FDB $2020
318D 1F1lF 32669 FDB $1F1F
310F 1F1E 92679 FDB $1F1E
3111 1E1E 92680 FDB $1E1E
3113 1E1D 92699 FDB $1ELD
3115 1D1D 92799 FDB $1D1D
3117 1D1C @271¢g FDB $1plc
3119 1clc 92728 FDB $1clc
311B 1C1B g2730 FDB $1C1B
311D 1B1B g2749 FDB $1B1B
311F 1BlA 82759 FDB $1B1A
3121 1A1A g276g@ FDB S1A1A
3123 1A1A g2779 FDB $1A1A
3125 1A19 22789 FDB $1A19
3127 1919 g279¢ FDB $1919
74 THE RAINBOW  June 1989

ally executes LDA $3FCO. Since speed is
critical in a music program, use the DP
register frequently, remembering to set it
back to zero when finished.

Next, is how to create a timbre curve
(TCURVE), which is a numerical plot of the
frequency each voice traces on a graph —
all the highs and lows. It is this curve that
gives each musical instrument its distinc-
tive sound.

You can make a different curve for each
voice, but this program uses the same curve
for all six. Be sure that no single curve byte
times the number of voices is greater than
255. In this curve, the highest byte can be
255/6 = 42 or #$2A.

The curve is stored from $3000 to $30FF
(256 bytes). The two ROM subroutines set
the computer to play notes. Next, set the DP
register to #3$3F. The location of our
TCURVE(s) is stored at $(3F)CO, $(3F)C3,
$(3F)C6, $(3F)C9, $(3F)CC, and (3F)CF.
Now, load Register Y with the chord start
location; the first thing the program will
check is if the chord starts with zero. If so,
this is the end of the music and the program
turns off the sound and ends; if not a zero,
the program loads the current tempo into
$(3F)D3, atemporary tempo into $(3F)D4,
and the length into $(3F)D2.

The TCURVE value for each voice is added
together and stored in $FF20. Note 1 is
stored at $(3F)C1, Note 2 at $(3F)C4, Note
3at $(3F)C7, Note 4 at $(3F)CA, Note 5 at
($3F)CD, and Note 6 at $(3F)D0. Remem-
ber, each note is two bytes long. The tem-
porary tempo in $(3F)D4 is decreased by
one. Ifitis not zero, a short delay (pause) is
executed just for timing, then the program
adds together the second byte of each timbre
curve.

This continues until Tempo 1 has reached
zero. When it has, the length is decreased
and the whole cycle repeats until both the
length and the tempo have reached zero.
Register Y is loaded with the start of the
nextchordlocation, and everything repeats
until all of the chords have been played and
the program ends.

You may find it easier to enter the
music one FCC line at a time, and then play
it. Be sure to keep a FCB 0 at the end of the
music. You can also watch your text pro-
gram more closely, this way, to be sure it
is not running into the TCURVE. If there are
a lot of notes, you can relocate the TCURVE
and chord start locations. If there are six
different TCURVES, you will have to change
locations. Just be sure that the start of each
TCURVE is stored at $(DP)CO, $(DP)C3,
$(DP)C6, $(DP)CI, $(DP)CC and $(DP)CF.

(Questions or comments about this tuto-
rial may be directed to the author at Route
2,Box 216C, Mason, WI 54856-9302. Please
enclose an SASE when requesting areply.)




3129 1919 92809 FDB $1919 3178 gcgc g3219 FDB $gCgc
3128 1818 g2819 FDB $1818 317D gcgc 93228 FDB sgcgc
312D 1818 92820 FDB $1818 3L7F @BgB @3239 FDB $SPBEB
312F 1818 92839 FDB $1818 3181 gBgB g3249 FDB $@BYB
3131 1818 92849 FDB $1818 3183 PAPA $3259 FDB $SPAQA
3133 1717 g2859 FDB $1717 3185 gAg9 93269 FDB $gAg9
3135 1717 92869 FDB $1717 3187 2999 93279 FDB $9999
3137 1717 92879 FDB $1717 3189 9998 g3289 FDB $99g8
3139 1616 92889 FDB $1616 318B g8g8 93299 FDB 59848
313B 1616 @2899 FDB $1616 318D 9797 93399 FDB 59797
313D 1616 92909 FDB $1616 318F @797 g3319 FDB $9797
313F 1515 92919 FDB $1515 3191 606 93329 FDB 59696
3141 1515 $2929 FDB $1515 3193 g6g@5 93339 FDB $9685
3143 1515 92939 FDB $1515 3195 505 93340 FDB $95@5
3145 1515 92949 FDB $1515 3197 #4585 93359 FDB $g595
3147 1514 92959 FDB $1514 3199 gaga 93369 FDB $g4gh4
3149 1414 92969 FDB $1414 3198 gaga 93379 FDB 59494
314B 1414 92979 FDB $1414 319D 9493 3389 FDB $g4@3
314D 1313 92980 FDB $1313 319F 9393 93399 FDB $9393
3L4F 1313 92999 FDB $1313 31A1 @393 43499 FDB $9393
3151 1313 #3999 FDB $1313 31A3 9393 g341g FDB $9393
3153 1313 93919 FDB $1313 31A5 9393 g3429 FDB $9393
3155 1312 g3g2g FDB $1312 31A7 9393 @3430 FDB $9393
3157 1212 #3939 FDB $1212 31A9 g4g4 93440 FDB $g4gh
3159 1212 93049 FDB $1212 31AB gugh #3459 FDB $9484
3158 1111 93959 FDB $1111 31AD g4gs 43468 FDB $gLgh
315D 1111 g3geg FDB $1111 31AF 9495 93479 FDB $3485
315F 1111 93073 FDB §1111 31B1 4506 93480 FDB $9596
3161 1119 93980 FDB $1119 3183 2696 93499 FDB $g686
3163 1919 93999 FDB $191g 31B5 9797 @3589 FDB $g797
3165 1919 93199 FDB $1919 31B7 @898 #3519 FDB $g8g8
3167 1919 g311g FDB $1919 31B9 2999 93529 FDB $9999
3169 1919 g3128 FDB $1g1g 31BB gAGA 93539 FDB SPAGA
316B gF@F #3139 FDB $PFQF 31BD @BIC @3540 FDB $PBUC
316D gFgF g3148 FDB $PFPF 31BF gcgD 93559 FDB $9C@D
316F gFGE g3159 FDB $PFPE 3101 @DOE 03563 FDB $IDYE
3171 JEQE g3169 FDB $PEGE 3103 gF1g @357@ FDB $gFLg
3173 PEGE 93179 FDB $QPEJE 31¢5 1911 93589 FDB $1g11
3175 gE@D 93189 FDB $YEPD 31c7 1212 93599 FDB $1212
3177 @pgD 93199 FDB $gDID 31c9 1314 g3609 FDB $1314

3179 gDgc $3209 FDB $gDgC 2099 g361g END START

ARGADE STYLE
JOYSTICK JUST
FOR THE COGO

NOW GET THE RESPONSE YOU
WANT WHILE PLAVING WOUR
= L g : Cocowheel of Fortune
oy BRITE LOCH e (for Coco3/RGB Monitor).
MOVE THE CONTOURED GRIP
JIUST A FRACTION OF AN
INCH IN ANY DIRECTION AND
INSTANTLY VOUR COCO 1S
PERFORMING YOUR COMMAND.
FEATURES:
s« auto fire lockdown
releases continuous
stream of bullets
> dual fire buttons
use either thumb
or trigger finger
>}c suction cup base
for one hand play

sk 6 micro-switches
for super sensitivity
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To get vour own Questron
joystick, send $29.95 to

QUESTRON
P.0. Box 1013
Rochester, IN 46975-1013
or call
219-223-5584
C.0.D.s add $3.00
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