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1.0 INTRODUCTION 

MUS-Xl is a high level interpreter for decoding music notation that was 

placed into memory into computer commands that are necessary to generate 

music from the 5B-l (Synthesizer board I). The interpreter was written to 

run real time in an 8080 CPU based system. The tempo/timing of music 

being played is controlled by a software (or hardware) timer set for 1/192 

note durations. MUS-Xl will drive up to eight 5B-l cards at once. 

The size of MUS-XI is approximately 4K bytes of RAM. The Interpreter 

part of MUS-Xl is about 2.5K bytes with look-up tables occupying the rest 

of the 4K. MUS-Xl was written to start at the 16K point in RAM. 

This leaves the beginning of memory up to '16K free for a rnonitor~ Basic, or 

any other user defined software program. The waveform, envelope and fre~ 

quency of the SB-j are all defined by the user and saved in tables within 

MUS-Xl. Up to eight different waveforms and eight envelopes can be saved 

for different voices anytime in the music piece. 
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2.0 USER INFORMATION 

2.1 MUS-XI has been provid~d on paper tape in Intel Hex Checksum f6rmat. 
The object code on tape will load from 16K (16,384) up to almost 20K. 

~.2 Interpreter tables 
The tables in MUS-XI have been preset with the following information: 

WMEM .... Waveform shape memory 
(WI-O) .... Squarewave 
(Wl-1) .... Sinewave 
(WI-2) .... Trianglewave 
(Wl-3) .... Fundamental plus second harmonic wave 
(wl-4) .... Half wave rectified sinewave 
(WI-5) .... Full diapason 
(W 1- 6) ...• Ce J J 0 

(WI-7) .... Trumpet 

EMEM .... Envelope shape memory 
(El-O) .... Linear decay to one 
(EI-J) .... Linear decay to eight 
(EI-2) .... Up and Down 
(EI-3) .... Up, level, down 
(EI-4) .... Accented constant level 
(EJ-5) .... Fast Decay 
(EI-6) .... Wavering Decay 
(EI-7) .... Moderate attack and slow decay 

NMEM .... Note memory 
One octave of half-tones for the tempered scale. 

IMEM .... Inverted note memory 
One octave of the tempered scale inverted. 

~MEM .... Card memory 
16 bytes per card of control data. The 1st two bytes of each table 
points to where the card is in memory and can be changed by the us
er to locate the cards somewhere else. Present card addresses: 

Card I 8000 Hex 
Card 2 8100 
Card 3 8200 
Card 4 8300 
Card 5 8400 
Card 6 8500 
Card 7 8600 
Card 8 8700 
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• .•..•.. Scratch memory 
The scratch memory table is used for holding the computer's stack, 
saving tempo, counting the number of music cards', savTngmusic'<' 
statement points, saving repeat pointers, and saving special\eon,;. 
trol parameters. The two bytes labeled IIA1:ll ls the' poihtgr"tti" 

'wher'e:' the music notation will start in memory and'can'bechanged 
by the user to any starting location in memory. Presently: 

AI: 5000 Hex 

2.3 Entry points to MUS-Xl 

MUS-XI has five entry points and one software exit point. 
(See 6.0, the source listing) 

Hardware timer entry points. 

4006 Hex Play Music! Be sure you have first initialized the cards. 
Thls entry point must be cal1~d. 

4003 Hex Initialize cards and pass in registers H&l the starting 
address of the music 1 isting. Thlsentry point ~ be 
ca 11 ed. 

4006 Hex initialize cards with no H&L address passed. This entry 
point must be called. 

Software timer entry points. 

4009 Hex 

*400c Hex 

Exit point 

Play music with built-in software timer. 
ers H&l the starting address of the music 
Play music with built-in software timer. 
passed. (Address is preset to 5000H). 

Pass in regist
listing. 
No address is 

400F Hex Exit to the user's program from the software timer after 
playing music. This exit point has been preset to jump 
to itself for an endless loop. Change this jump to exit 
to your monitor, tape, or disk system's entry point. 

~".' •. This is the main entry point for playing music (in most applications). 
Jump to this address to play music. 
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3.0 COMMANDS 

3. I Standard command table 
N=number 
Data=severaJ numbers separated by commas. 
Notes=~ny series of pitches preceded with a + or - and separated by a 
comma. 

Command 

C 
D 
E 
F 
G 
A 
B 

number 
+ 

= 
(FN) 

~ 
Ii 
Q 
0 
S 
T 
X 

-< > 
(LI) 
(LO) 

z 

" I 
MI 
MP 
P 
PP 
(VN) 

(WO-li, Data) 

(WI-N) 
(W2.-N) 
(WI) 
(W2) 

Comments 
Pitch ...•. 

Low frequency (s ta rt of an octave) 

High frequency (end of an octave) 
Pitch Modifiers ..... 

One digit sets octave range. 4= middle-C 
Sharp a note 
Flat a note 
DonHt sharp or flat a note 
Direct frequency control. N=O to 254. 

Durat ion ..... 
Whole note duration 
Half note 
Quarter .note 
Eighth note (octal) 
Sixteenth note 
Thirty-second note 
Sixty-fourth note 

Duration modifiers ..... 
Adds 50% more time to duration 
Decreases note duration by 33%. Start of triplets. 
End of triplets. 
Can tie durations together. 
End of tie. 

Volume Jevets ....• 
Very loud {Forzato} 
Very intense (Fortissimo) 
Intense (Forte) 
Medium intense (Mezzo Forte) 
Medium soft (Mezzo Piano) 
Soft (Piano) ~ 
Very soft (P i anlss i mo) 
Direct volume control. N=O to 15. 

Waveforms ..... 
Save a waveform in the interpreter's table. 
N=O to 7. Data= 32 integers, value 0 to 255. 
Get a w~veform and put into synthesizer. 
Put a 2nd waveform into synthesizer. 
Use waveform one. 
Use waveform two. 
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~.2 

(continue) 

Command , 

(EO-N, Data) 

(EI-N) 

(K, Notes) 

(RN) 
(RO) 
(J) 

~ 
(TN) 
(CXXXX) 

Definitions 

3.2. I Pitch 

Comments 
Envelopes ..... 

Save an envelope in the interpreter's table. 
N=O to 7. Data=16 integers, value 0 to 15. 
Get an envelope and put into synthesizer. 

Special commands ....• 
, Automatically sharp or flat the following 

1 

notes. 
Repeat "N" times musical passage, start pt. 
Repeat, ~nding point. 
Alternate exit out of the last pass of a 
repeat. 
Repeat once the following passage. 
Alternate exit out of this repeat. 
Set the time for an envelope shape. 
Set one of the four control bits for SB-l. 

The fundamental frequency produced as related to the pure or tempered 
musical scale. In the middle octave (octave #4), the pitch of the 
tempered scale would be: 

Note 
C
D 
E 
F 
G 
A 
B 

Frequency (titch) 
261.62 cps cycles per second) 
293.66 cps 
329.63 cps 
349.23 cps 
391.99 cps 
440.00 cps 
493.88 cps 

Note: Anyone of these single letter commands will start the SB-I pro
ducing a sound, so be sure to set all parameters (like duration, 
volume, waveform, tempo, etc.) you want before giving pitch. 

3.2.2 
There 
(1) 
(2) 
(3) 

Pitch modifier 
are three basic commands that 

change the octave 
make the note sharp or flat 
direct frequency control 

will change the pitch: 

Octave change 
The octave command can increase or decrease a pitch by multiples 
of two. The octave command is a one digit number from 0 to 8 
that precedes a group of notes. 
Simple example: 

3A = 220 cps 
4A = 440 cps 

4c = 261.6 cps (middle-C) 
5C = 523.2 cps 
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3.2.2 (continue) 

Half tone change 
The plus or minus signs (sharp or flat) preceding a note will' 
increase or de.crease the pitch by about 5.95% .. 
Therefore: 

4E = 329.6 cps 
+E = 349.2 cps 
- E == 311. I cps 

Direct control 
For direct control of the frequency to within ±0.5% a special 
command is given wi th !iFIi followed by a number from 0 to 254 
all within parenthises. Example (FN). 

N = any integer number from 0 to 254. 
R = octave number from 0 to 8. 

3.2.3 Duration 
Duration is the length of time a note (pitch) is held on. The soft~ 
ware (or hardware) timer is dividing time into 1/192 notes, therefore 
a 1/64 note is actually 3 times 1/192. The duration commands in order 
of longest time to shortest is as follows: 

W Whole note 
H Half 
Q Quarter 
o Eighth 
S Sixteenth 
T Thirty-second 
X Sixty-fourth 

The actual duratfon is relative and will change with the tempo. 

3.2.4 Duration modifier 
There are three basic commands that will change the duration of a note: 
(1) a dotted note 
(2) triplet notation 
(3) tieing durations together 

Dotted note 
To increase the duration of a note by 50%, then follow the dura
tion character with a period. 
Example: 

Q. = Q+O 
H. :;: H+Q 
o. = 0+5 
H •• = H+Q+O 

The smallest duration, a 1/64 note, can not be increased by 50%. 
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3.2.4 (continue) 

Triplet notation 
Triplet notation is used when you want to play three notes in the 
time it would normally take to play two notes. The character used 
is II II and II II, Itls as if the tempo, for a very short instant, 
was increased by 50% for just three notes. 
Example: 

Tempo 100 beats/min. Tempo 150 beats/min. 
(QCCC; " =: --,- QCCC ---

Tieing 
The capability of adding any duration time to any other is avail
able in MUS-Xl. The command is (Ll) for start adding durations 
and (LO) to stop this suming process. 
Example: 

H(LJ)C S(LO)C (He) + (s C) in t I me 

This notation is useful in tieing duration of one note from one 
measure of music into the next measure. 

3.2,5 Tempo 
,The tempo of a piece of music Is like setting the speed at which the 
music is played. 150 beats a minute is 50% faster than 100 beats. 
Example notation: 

(100, 4, 4) 

(I) The first number indicates how many beats per minute (similar to 
a metronome). Range is 40 to 200 beats. 

(2) The second number indicates how many beats per musical measure. 
Range is 1 to 16. 

(3) The last number indicates which duration value for a note gets 
one beat. Range 2 to 8. 

,8 = eighth duration 
,4 ::: quarter duration {most common} 
,2 = half duration 

Note: Changing a piece from (100, 4, 4) to (100, 2, 2) will doub
le the speed (tempo) of the musical piece. 

3.2.6 Volume 
The volume level of each S8-1 card can be set individually at one of 
sixteen levels. There are two ways to change volume: 
(1) notation similar to musical notation 
(2) direct control 
Musical notation 

The following letter commands can change the volume approximately 
3 D8(±30%). 

Z 
II 

I 
HI 
HP 

P 
pp 

For no sound 
in music. 

(+6DB) 
(+3DB) 

, (+ODS) 
(-3DB) 
( -6DB) 
( -9DB) 
(-1208) 

for a set 

very loud 

very soft 
duration the command is !lRn~ this is a Rest 
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3.2.6 (continue) 

Direct volume control 
The direct control of the volume is done by specifying one of the 16 lev
e 1 s as fo J lows: 

(VN) N= 0 (minium level) to 15 (max.) 

3.2.7. Voicing Commands 
MUS-Xl was written to allow the user to define the waveform and envelope that 
will be used by each SB-J card. The shape (amplitude versus time) of the wave
forms and envelopes are saved in tables within MUS-XI for uSe anyt'ime ·in the 
music with any card. The total number of shapes that can be saved in each 5B-I 
card are two waveform*sets and one·envelope. The total number of shapes that 
can be saved in tables are eight waveforms and eight envelopes. 

The values (integer numbers) of the shape of the waveforms, or envelopes, are 
transfered from the music listing to a specified table at a relatively slow 
rate. During music generation, a shape can be moved from the table to the card 
at a fast rate. Be sure to define all waveforms you want to use at the begin
ning of a music listing, since data transfer is slower. 

Voicing formats 
Basic notation 

Command modes 
(1 ) 

(2) 

W = waveform command 
E = envelope command 
N = table or general command number 
D = data (i nteger number) 

Transfer a shape from the music listing to a table within 
MUS-XI. 
Example: 

(W0-N,D,D,D,D,D,D.D, .•..•... D) 

l12 or 128 data values (integer from 0 to 255) 

table number (0 thru 7). 

(E.-N,D,D,D,D,D,D,D, ........ D) 1 t 6 data val ues (j nteger from 0 to 15) 

table number (0 thru 7). 

Transfer a shape from a table within MUS-Xl to a SB-l card. 
Example: 

(WI-N) 

(W2-N) 

Load memory one with waveform. 
N= table number 0 thru 7 

Load memory two with waveform. 

*--- A set of waveforms equals four 32 byte waveform shapes (128 numbers). 
(See Hardware Manual~) 
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3.2.7 (continue) 

Shape encoding 

(El-N) load 58-1 with an envelope shape. 
N= table number 0 thru 7. 

Switch between two waveforms saved in the 5B-I. Be sure 
you save two waveform in the two memories of the SB-1 
before you use this com~and. (See 3.2.7 (2)). 
Example: 

(W'I) 

(W2) 

Switch to memory one. 

S\ilJi tch to memory two 

To give you an idea of what is meant by iiShape l6, here is an e){ample: 

(1) Generate an envelope with a fast attack and a ramp decay shape and 
save it in table 6. 

Code: 
(EO-6, 15, 14, 13, 12,11,10,9,8,],6,5,4,3,2,1,0) 

3.2.8 Repeat Commands 
MUS-Xl will let you repeat any passage, one measure or greater in length, up 
to 255 times. There are two repeat command sets. One set is for a single 
r~peat and the other set will allow multiple repeats. Important, do not nest 
mYltiple repeats with itself or single repeats with itself. 

Single repeats 
Command set 

J 

Example: 

letter command for start or end of a repeated musical pas
sage. 

Letter command for a jump out exit point to be used on the 
second pass through-out the measure, 

/: 1." ... 1 ...... /:/ 
Repeat the following four measures (I) once. 

/: / ..... ./ ..... J/ :/ 
Repeat the following four measures and jump over last measure on the last 
pass. 
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3.2.8 (continue) 

Multiple repeats 
Command set 

(RN) 

(J) 

(RO) 

Example: 

This command marks the start of a passage to repeat. 
N = number of repeats. 
This command marks an exit point to be used on the last 
pass of a repeat. 
This command marks the end of a passage to repeat. 

f(R2) ... ;(R2) ... f ..... f ..... (RO); .... (RO)/ .•. 
Repeat the three meas~res (f) for the two SB-J cards two more times. 

f(R6) .... f ..... f .... (J)/ ..•. (RO)/ .... 
Repeat the four measures for one SB-i card six times more and jump out on 
the last pass to next measure after (RO). 

3.2.9 Key Signature 

The key-signature can be set anytime in the music. The notes that are to be 
automatically made sharp (+) or flat (-) within the music are directly stated 

(I> within this command. 
Example: 

(K, notes) 

(K,+F) ............... G Major 
(K,+F,+C) ............ D Major 
(K,+F,+G,+C,+D) ...... E Major 

·3.2.10 Special Card Control 

There are a couple of commands that are used for special control of the SB~I. 
Envelope duration 

The duration of the envelope shape can be control separately from the 
duration of the note. The longest time is set by the screw adjustment 
at the upper right-hand edge of the 58-1 {for adjustment see Hardware 
manual). The longest envelope time can be shortened to 1/8 its value 
under computer control. Typical setting for the longest time is 1.2 
seconds. 
Example: 

(TN) N = number from 0 to 14. 
O .........• Longest time 
J4 .•.••..•. Shortest time 



3.:2..10 (continue) 

Control bits 
There are four bits in a control byte that can be set or cleared by this 
command. The command breaks down as follows: 

(cxxxx) 

It f . 
Waveform memory selection. 

One shot or repeating envelope. 
Stop or start the SB-l card. . 

Examples: 

(coxxx) 

(CXXXO) 

(CXOXX) 

(COXX I) 

Start (turn-on) 5B-J. 

Use waveform in memory 1. 
This is. like a (Wl) command. 
Repeat the envelope continuously. 
This command is something like tremolo. 
Use wayeform in memory 2 and start SB-I. 

ManL!al stop command 
; The music interpreter can be stopped from completing a musical tune and will 

return 'under user control by typing a IISII in on the console. To have this 
control, one byte must be changed in the object code (MUS-Xl) to match your 
keyboard port address (see Source listing, section 6.0). Find the routine 
labeled ENTRI near the first page of the source listing. At address 4020 
Hex you will find the following code: 

Code 
DB, 0 I 
E6, 5F 
FE, 53 

Mnemonic 
IN KYBD 

AN I 5FH 
CP I I S I 

The bl .Hex byte at 4021 Hex will have to be changed to match your keyboard 
data portis address if it is not port one. 
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4.0 WRITING MUSIC 
4. I Sentence structure 

A music listing is a series of characters (ASCI I) loaded into memory for the 
interpreter to read. To give some examples of music coding the following sym
bols will be used: 

Some rules: 

~ carriage-return & line feed 

N - a number (integer) 

a space 

I. All musi~ notation will be written in statement lines. 
2. All statement lines begin with a line number (0 to 65535) and a space. 
3. All statement lines end with a carriage-return. 

Example: 
N @ statement 1 i ne i nformat i on J 

4. All letters are in upper case, except comments can be upper or lower 
case. 

5. All musical measures will end with a slash (I). 
Example: 
N @ measure informationl measurel measurel ~ 

6., All comments or titles should be within double-qu6tes. You cannot use 
a slash (I) or a semi-colon (;) in a comment. 
Example: 
N ® "commentli/measurel measurel J 

7. Information for each SB-1 card is separated by a semi-colon within a 
measure. 
Example: 
N@/Cardl; Card2; Card3; Card4/Cardl;) 

4.2 Encoding music 

Here comes the fun part. MUSIC! 
To start out, your musical tunes may be as simple as"Mary had a 1 ittle lamb" , 
~ut as your understanding of the encoding process improves the quality and 
quantity of music wi 11 increase. For a simple tune you must type in the tempo, 
volume level, octave number, note duration, and then the notes (pitch). 
Example: 

Coding 
I "A MUSICAL SCALE FOR ONE OCTAVE, START WITH MIDDLE-C.II 
2 (J 00 , ' 4, 4) I 
3 4QC+CD+DEF+FG+GA+ABI L 
Music symbols 
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4.2 (continue) 

Music Symbols Comments 

- - - Known as the Treble (or G) Clef. 
The curl in the base of this 
symbol encircles the line for a 
G-note. Notes on these staff 1 ines 
are in octaves 4 and 5. 

- - - - - Known as the Bass (or F) Clef. 
point in the middle of the curl 
fa 11 s on the J 1 ne for a F-note. 
Notes on these staff 1 ines are 
in octaves 2 and 3. 

- - - - - A symbo I 1 ike a "C" at the beg i n 
of a measure means Common Time 
which is four beats per measure 
with the· quarter note receiving 
one beat. The beats per minute 
may vary, but the general coding 
for MUS-Xl would be: 

(loo~ 4, 4) 

- - - - - One ha 1 f Common Time so cod Lng 
for MUS-Xl would be: 

(lao, 2, 2) 

- - - - - Some of the mus i cal tunes define 
the time-signature with numbers 
in the first measure. In MUS-Xl 
coding, this would be: 

(100, 3, 4) 
100 beats per minute is a good 
tempo to start with, if you do 

The 

not know how fast the music should 
be played. 

- -- - - A sharp (#) or flat (~) symbol at 
the beginning of a music piece with 
no note but placed at the position 
of a note means that note should 
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be automatically sharped or flatted 
in a song. 
MUS-Xl coding: 

(K,+F ,+C) 
Known as the key_signature. 



4.2 (continue) 

Music Symbols --------

pp 

p 

mp 
mf 

f 
ff 

if 

Comments 

A natural (q) is used to cancel, 
for only one measure, the auto-
matic etion of the key-signa-
ture r a note. 
Coding: 

The BOU", 1 S sYlilbo I mus t be put 
in front of every note that should 
be natural led in a measure. 

- ....... - "" .... ~ Octave~3. The not.e symbo'! I n the 
middle i cal led Middle-C. Evpry 
eighth position up the measure 
increases the pitch of a note by 
two times (or one octave). MUS-X 
uses numbers to define an octave 
range. The coding of these three 
notes vJOul d be: 

H3C4c 

- .- _.- ._. At! to hetl!l!een t,"/o notes rnei.H1S to 
ex end the duration of the first 
nC'Le into the second nl.)te as 1 fit 
h'dS one note" it takes 1.11/0 commands 

n MUS-Xl to do this. 
Cosinq: 

fo r 
(jU8!:!TlLISIC. 

Cod ~)P 

! ! 

z 

'. 



,4.2 (continue) 

Music Symbols 

~ 

" " .. 
" 11 • 

II.. 

4-4 

Comments 

Multiple notes. This would 
require three S8-1 cards to play. 
If you are only playing the 
melody then code only the very 
top note. Coding for these notes 
would be: 

40F;40A;40C 
The melody will be carried by: 

40C 



5.0 Special Features 

5.1 Relocatable 5B71 Cards 
The Interpreter (MUS-Xl) uses tables to save the parameters and the address for 
each SB··J card. If the user wishes to move the SB-l to another location in mem
ory, only a table value (2 bytes) has to be changed. Near the end of MUS-XI 
(6.0 source listing) are the tables for the cards called eMEM. Just change the 
first two bytes in each CMEM table to the new starting address you want for,each 
58-] . \'.~. 

5.2 Mode Selection 
The Interpreter has been set-up to run with Solid State Mu.sic's VB-IS card (Video 
Display card). The video card will display the frequency byte asa 7-bit binary 
pattern on the TV screen in time with the music for each ca~d every 1/64 note. 
The Interpreter can also flip over the tempered scale and octaves to play invert
ed music. These two modes can be set by changing one byte tn MUS-Xl called PASS 
(see 6.0 source listing). PASS 1s at address 49C2 Hex. 

PASS Code 

5.3 Relocate the VB-lS 

Comments 

This will play the music listing with no video 
display. 
This will play the music listing with a video 
display from the VB-lB. 
Play the music inverted with no video display. 
Play the music inverted with a video display from 
the VB··J B. 

The Interpreter uses tables to set the 
move the Video card from EC~0 (present 
the following bytes to the new address 

display address for the VB-IS card. To 
address) to a new starting location change 
(upper 8-b I ts £:2.1.1)' . 

Table at 4EED. 
Label 
GTBLI(+S) 
GTBL2 
GTBL3 
GTBL4 
GTBL5 
GTBL6 
GTSL7 
GTBl8 

VIDEO 

Address 
~FC 

4F!i12 
4F((J8 
4F~E 
llF 14 
4F1A 
4FUl 
!.jF26 

4139 

5.4 Redesignating the start of a Music File. 

~ppe~r .. add re,::; ~_.EY te 
New address 
II Ii 

II II +256 
II II II 

Ii II +512 
II II II 

II II +768 
II II Ii 

New address 

MUS-XI can be set to start interpreting a musical piece anywhere in memory. There 
are software entry points described in Section 2.3 which allow the user's soft
ware to pass on to MUS-XI a new music address. If you would like to manually set 
a new starting point, then preset HAl" (at address 49AF) with another addres~ other 
than 5£10£1. 
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6.0 SOURCE LISTING 

1-I..?JlJJ 
i!:C £:3) 1&] 

0:2iCB 
0001 
81&00 
21100($ 
.?J00F 

;; ,; " HU S - X! •• ,d-tEV X S 1 0 I'll 1. 
;'·NUS-Xl"'J> aEVol,@ '"j'Hlt1'TEN iff HAI .. GOL!'1 T~ 'WRHHiT 
JCOPYRIGHT 197BBY SOLID STATE MUSIC 
J; MODIFIED BY WALTER WHITE 12-3-77 
JJJUODIFIED AGAINsM.T.WRIGHT.I-18-77 

.~ r.tjtJS=io' IS AN XNT)~RPHE'n-::H Ob~ /-\ Xi-llt. Ll',NGUP,ICtE 
JUSED TO ENCODE MUSIC FOR COMPUTER PROCESS:NGa 
JMUS-XI HAS aEEN ADAPTED FOR DHIVING THE SB-t 
,;t1USIC 
1 
J 
,LOG 
lJUJEO 
VDK1,P 
KYBD 
CARDS 
DELTA 
FLG 

· » .;> 

· . .;> J! 

J . $ 

; ,; 

o 
J> ' 

o 
j) 

; 
; 

· /J 

IF' 
I J;;' • 
I F 
It F 

LOO? g 

CARD. 

EeJU 
,SQU 
E,;'\U 
EGHJ 
k: \,l,U 

EQtJ 
E';i';\U 

Pt),lSS 
Pi~SS 

PH.SS 

OR(~ 

~ 

~ 

.""" 

-' 

Ii! 
il 

;,?, 

3' 

1.Jl00i2LH 
@ECI2l2!H 
0CBH 
1 
8000H 
8 
0FH 

JJJSTART OF MUS-Xl 
J; START OF VIDEO SOARD 
JJ VDM CONTROL PORT 
JJ KEYBOARD DATA PORT 
;$ LOCATION OF FIRST 5E-l 
JJ A FUDGE FACTOR 
JJJDTO~EOM & TRIPLET FLAG 

... 
.. l) IJ 

•• 0 

J> "J> 

3ITS D0&DI=TRIPLST FLAG 
BIT D2=EOt1 F'L'p',G 
BIT D6=DTO FLAG 

PLAYS NOHMf\L !1US!C wITH rllo l,:;l:S.Pt.l~\Y 

PL"f!i'tS NCHUli.!f\L t1USIC t.j!TH DISP;:~!:;\Y 

PL~:;rs HJVEnT.'::D tms! C 14U TM NO lJ :3:C'I.."i),Y 
PALYS INVERTED MUSIC WITH D S?LMY 

TO THE r1i\HJ f.:N'fRY J~ND EXi1' PCHW;'S g 

INTERPRET THE MUSIC FILE AND ~ 

MUSIC CARDS TO PLAY A 1/64 DURATIONa 
'l'''mST BE "CALLED'") 

",it1? ENTFU 
2 INITIALIZE THE MUSIC CARDS TO BE 

HEi~DY TO PLAY MUSIC l~ND PAIS::; XN 
H&L THE l~ F! LE J~DDRES 51 0 

umST t:lE ·'CALLED'") 
,J,t'RP SiRTr, 
3 INITIALIZE CARDS b NO MUSIC FILE 

ADDRESS IS READ FROM H&Le 
01U51' BE "CALLED") 

,JHP SiRTl+3 
4 TO SOFTWARE TIMER ROUTINE TO 

PUl,":( WJS I C :[ F MO HARDWARE ''ill MEH ;, S 
LA~LE. PASS MUSIC FI~E'S 

i-~DDRESS IN H&Lo 
tJ~1P N3RD2 
:5 JUH? TO SOF"T1tJ.A,RE T I rlJ::H, TO PJ-AY 

NO MUSIC FILE ADDRESS IS PASSED. 
,j L'1P N i.3RD;;:; "'.:3 
6 EXIT TriE SOFTWARE TIMER TO USER'S 

MO>lI-rO.R fJ:.t"TF;H t1USXC IS COt1?LE1i"EDo 
,JXP LOOP 



4J12 E5 
41013 2116000 
4(l16 39 
401722rld l l9 
41dlii. 31A0i~9 

401D D5 
4161~ C5 
4i01F FS 
4020 DB01 
4~22 E65F 
4~24 FE53 
4J26 (;(;3C45 
4029 C3F843 
40:dC 3AED4E 
402F IF 
4030 32ED4E 
4033 D293416 
4036 3£04 
4~38 32£D4E 
4icJ3B 3AAD49 
403£ 32EE4£ 
4041 21CD49 
4044 22F14E 
4047 21F74E 
4041"\ 22F54E 

404D 2AF14E 
4050 7E 
4051 131 
41652 3£213 
41654 E5 
4"'55 28 
4056 28 
4057 FA6140 
405A 7E 
4icJ5B icJF 
4la5C 0F 
4"'5D E63F 
4a5F F680 
4061 Dl 
41062 2aEF4E 
4065 19 
4066 22Ft4E 

4069 2AF54E 
4106C BE 
4J6D 77 
4a6E 4F 
406F £5 
4070 23 
41671 23 

;ZNTEl1 aU3IC FILE INTEHPR~TER AND SAVE USER.'S 
;ltET[J~i.iJ ADi)RESS A!'J.JHEGISTERS. 
~NTrll: PJSH H 

LXI Hoi 0 
DAD SP ;GET 01..0 STACK POINTER 
SHLD TO?S2 
LXI SP"TO?S2 
PUSH 0 
PUSH B 
PUSH ?SW 
IN KYBD ;; CHECK KEYBOARD FOR "S" 
ANI 5Frl ;; STRIP PARITY & LOWER CASE 
CPI '5' ;; STOP IF "s" TYPED 
CZ 
JMP 

ENTR2: LDI~\ 

RAR 
STA 
JNC 
11VI 
STA 
LDA 
STA 
LXI 
SHLD 
LXI 
SHLD 

STOP! 
Pl.AY 
SPT0 

; 
; GO ~1I-\KE It MUS I C" 
l;GET 1/3 RIN3 COUNTER 
; ; BI T IN CARRY? 

SPT0 ;;SAVE ROTATED COUNTER 
ENTR3 J;IF NO Col SKIP VIDEO 
A" 4 ;;RESET RING COUNTEH 
SPT0 ;; aIT AND STORE. 
N 1 ;; NUt1BER OF CARDS 
SPTI ;; PUT COpy HERE 
H"CMEM+10 ;; FREQ BYTE + 2 
SPT3 
Hoi GTELI ;; START OF. GRAPHIC TABLE 
SPT5 ;; STORE IT 

;; START THE DISPLAY 

DSP2: LHLD 
r10V 
ORA 
MVI 
PUSH 
DCX 
DCX 

.JM 
l10V 
RRC 
RRC 
ANI 
ORI 

OSP4: POP 
LHLIA 
DAD 
SHl.D 

SPT3 
A"M 
A 
A,,' , 
H 
H 
H 
OSP4 
A"H 

3FH 
80H 
D 
SPT2 
D 
SPT3 

;; POINT TO CTRL aYTE 
;; GET IT 
;; SET SIGN FLAG 
;; SPACE INTO A 

;; NORt1ALI ZE BYTE 
;; SET GRAPHIC BIT 

;; GET DELTA 

;; UPDATE POINTER 

;; CHECK NOTE PATTERN FOR pass ISLE UPDAT-E 

l.Hl.D 
CUP 
MOV 
t10V 
PUSH 
INX 
INX 

SPTS 
L-1 

M"A 
C"A 
H 
H 
H 
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;; DID NOTE CHANGE? 
;; SAVE NEW PATTERN 

. . .. " 
;; PO INT TO "OR" t1ASK 



41372 46 
4.673 ~3 
4074 7E 
4075 23 
4076 A6 
4~77 .aJ 
4~78 5F 
4079 23 
407A 56 
4itl78 79 
407C 12 
4i37D lC 
407£ 2B 
407F 73 
4J8~ El 
4081 Ed 
4i682 2ri.FJ4E 
4085 19 
4086 22F54E 
4089 3AEE4E 
4;38C 3D 
41218D 32EE4E 
4091lJ C24D4;O 
4093 Fl 
4094 Cl 
4095 Dl 
4096 E1 
4097 F9 
4098 E1 
4099 Fd 
409A C9 

4i69B 22AF49 
409E E5 
409F 211cHH~1lJ 

4/lJA2 39 
40A3 22A/lJ49 
40A6 31AJJ49 
4ilJA9 D5 
41t3A.A C5 
40AB F5 

4/lJAC 2AAF49 
4i3aF 3E01 
4ilJdl 32AE49 
40B4 l1C349 
4121B7 CD6642 
4i3.dl-l 22.a 1.49 
41Ol:W 22084'9 

DSP3: 

ENTR3: 

; HAltJ 
; 

t10V 
Ir..JX 
HOV 
IiJX 
ANA 
ORA 

HOV 
INX 
MOV 
MOV 
STAX 
HJR 
DCX 
MOV 
POP 
XCHG 
LHLD 
DAD 
SHLD 
LD.+. 
OCR 
STA 
JNZ. 
POP 
POP 
POP 
POP 
SPHL 
POP 
El 
RET 

ENTRY 

.:::I • .!1 
Ai ;; PJINT TO "AND" HASH: 
A .. H 
H ;; POINT TO LOW ADDRESS 
M 
B ;; COMPLETE MASKING 

. E .. A 
H ;; POINT TO HIGH ADDRESS 
D .. M 
A .. C 
D 
E 
H 
M .. E 
H 

SPT4 
D 
SPT5 
SPTl 
A 

·SPTI 
DSP2 
PSW 
B 
D 
H 

H 

i; GET PATTERN 
;; DISPLAY NEW PATTERN 
;i MOVE DISPLAY POINTER 

;; SAVE DISPLAY POINTER 

;; GET DEL.TA 

;; SAVE POINTER 
;; NUMBER OF CARDS 

JJ SAVE NEW TOTAL 
;; DONE YET? 

POINT TO START MUSIC IS HERE 

;CALJ.. HERE 
STRT!: SHLD Al ;SAVE MUSIC FILE ADDR. 

PUSH Ii ;SECOND ENTRY POINT 
LXI H .. 0 
DAD SP 
SHLD TOPS2 
LXI SP .. TOPS2 
PUSH D 
PUSH B 
PUSH ?S'w 

;COPY THE START OF THE MUSIC FILE INTO THE 
JMOVING ADDRESS POINTERe GO THROUGH THE 
IMUSIC FILE AND SET-UP POINTERS FOR LINES 
;TO BE INTERPRETED BY EACH t·ruSIC CARD IN 
JCl1EMo SET "EOM" FLAGS TO FALSE STATE. 
; SET· THE t10DE BYTE IN EACH CARD AND TURN 
JOFF ALL C,~U~DSo LOAD EACH CARD 'WITH A 
;SINEWAVE AND BELL SHAPE ENVELOPE. 
STRT2; LHLD Al ;GET START OF FILE 

MVI A .. I JSERVICE CARD ONE 
STAN2 
LXI D" CMEM 
CALL NNUt12 iELIMINATE 1ST LINE NO. 
SHLD A2 
SHLD aREP ;;FOR COLON ROUTINE 



40C16 CD7044 CriLL SETUP JSET-U? POINTERS 
4tdCJ 21 CJ Li9 LXI H"CMEM 
40C6 r:::5 STRT3: PUSH H JSAVE CMEM POINTER 
413C7 23 UJX H 
41OC8 66 r10V H" t·1 J1GET CARD'S ADDRESS 
4aC9 2EF3 MVI L,,0F3H J1POINT TO MODE CONTROL 
413CB JE80 MVI A,,8~H 

40CD 77 t10V M"A 15ET MODE BYTE 
4liJCE 2B DCX H 
40CF 17 llJOV M"A 1TURN OFF CARD 
40Di2J 0E80 MVI C,,80H 1128 BYTES 
41OD2 2EI00 rroI L"e 
40D4 11 ED4A LXI D" W'MEM 
413D1 CDE143 CALL TRANI 1TRANSFER WAVEFORM 
40DR 0El:.d MVI C,,10H 116 BYTES 
40DO 2££0 MVI 1..,,10£011 
40DE 116D4a LXI D"EMEM 
40El CD£143 CALL TRANl ;TRANSFER ENVELOPE 
40£4 £1 POP H ;GET CHEH POINTER 
4~E5 £5 PUSH H 
4121£6 l1,aA00 LXI D,,1121 
4121E9 19 DAD D 1POINT TO MSCB 
4121EA 1£ MOV AaH 
4 121 £B F6C0 ORI 0C0H 15ET "OFF" BIT 
40ED 77 MOV M"A. 
40££ 3AAE49· LDA N2 JGET CARD NUMBER 

;1; 40F1 FE08 CPI 08H 
4iZ1F3 CA0241 JZ STRoT4 1FINISHED ALL CARDS? 
40F6 3C INR A 
40F1 32A£49 STA N2 
40FA El POP H 
4ft3F.i3 11100121· LXI D,,010H JMOVE 16 PLACES AND 
40FE 19 DAD D ;POINT TO NEXT CARD 
40FF C3C640 JM? 5TRT3 
4102 E1 STRT4: PO? H ;CLEAN UP STACK 
4103 .(.I6t21E MVI B,,0EH ;14 BYTES 
4h'lS AF XRA A · . " " 41166 215F4A LXI H"KMEM 
411139 11 STRT5: 110 V HaA 1CLEAR "KMEM" 
410A 23 INX H 
410B 1fj5 DCR B 
410C C20941 JNl. STRT5 
41121F 3E64 MVI A,,64H ;100 BEATS 
4111 32AA49 STA T3 JJ ,; 
4114 3£04 MVI A,,04H ;X/4 TIt1E 
4116 32AC49 STA T5 · .. 

""" 4119 CD9245 CALL TIt1ER 
411 C; 3AA,949 LOA T2 
411F F680 ORl 81t3H 
4121 D341 OUT 101Q 1TURN-ON INTERRUPT 
4123 3£80 MVI A,,,80H 
4125 32(;149 STA . STPFG ;SET FLAG TO RUN 
4128 3AC249 LDA PASS · . GET OPtION NUMBER " " 412d £601 ANI 1 · . CHECK LEAST SIG BIT "" 412D 32£D4E STA SPT0 1,;0 OR 1 INTO RING CTR 
4130 CA2C40 Jl.. ENTR2 · . GO BACK TO USER IF NO VIDEO " " 4133 3E~F HVI A"i2IFH · . 5:':T VDM TO DIS?!" 1ST CARD " " 4135 D3CS OUT VDMP · . AT TOP OF SCREEN "" 

6-4 



4137 2100EC 
413A 010004 
4130 3620 
413F 23 
4140 0S 
4141 79 
4142 BIO 
4143 C23D41 
4146 C32C40 

4149 C07642 
414C CDEA43 
4!4F D621 
4151 OA4941 
4154 FE3A 
4156 D24941 
4159 E5 
415A 216941 
4150 81 
415E 4F 
41SF 0600 
4161 09 
4162 1£ 
4163 23 
4164 66 
4165 6F 
4166 E3 
4167 B1 
4168 C9 

4169 4941 
416B 4941 
4160 4941 
416F 4941 
4171 4941 
4173 4941 
4175 4941 
4171 0041 
4119 4941 
4178 4941 
4170 4941 
417F 4941 
4181 4941 
4163 4941 
4165 2F45 
4167 6443 
4189 8443 
418,8 8443 
4180 8443 
418F 8443 
4191 8443 
4193 8443 
4195 8443 
4197 8443 
4199 8443 
4l9B 3047 

L.XI H ... VIDEO 
L.XI B..,1024 ;;; 

eLl: MVI £1 ... · ';; ;BLANK POSITION 
INX H ;; NEXT DISPLAY POSITION 
OCX B ;;; 
MOV A,e JJJ 
ORA B n;FINISHED YET? 
JNZ C1..1 ;; LOOP TO BLANK NEXT POSITIQN 
JMP ENTR2 ;GO BACK TO USER 

JGO FIND ROUTINE FOR CHARACTER ... , WHILE 
JREtlJOVING SPACES" LINE NUMBERS" AND REMARKS. 
FIND1: CALL NNUM4 

CALL REM1 
SUI • ! '. J J INORMALI ZE CODE 
JC FINDl JJIGNORE SPACES & CTRL CODES 
CPI 'Z'-9"+1 J;;IGNORE LOWER CASE & SYMB 
JNC FINDl 
PUSH H 
LXI HILOOKl 

FIND2: ADD A 
MOV CIA 
MVI B" 0 
DAD B 
MOV AIM 
INX H 
r10V HI M 
t10V L"A 
XTHL. 

JSAVE STATEMENT AOOR. 
;GET LOOK-UP "TABLE 
; ;DOUBLE CODE .. 
.I, . . 
.I ... 

JADD OFFSET 
JG£T ROUTINE ADOR. 

ORA A JBE SURE CARRY IS CLEARED. 
RET JTRICK JUMP 

JTHIS IS A TABLE OF ADDRESSES FOR ROUTINES 
J THAT VI ILL INTERPRET EACH CriARACTER TYPED. 
LOOK 1 : DW FIN 01 ; ! 

OW FIND! J" 
ON FINDl;, 
OW FINDl J$ 
OW FIND!; % 
D'.J FIND! J & 

.DW FINDl J' 
OW FIND3 J( 
DW FIND1 J) 
OW FIND!;* 
DW FIND! J+ 
DW FINDI J~ 
DW FINO!;-
OW FIND1;. 
OW ENOl J/ 
OW OCTl ;0 
OW OCTI ;1 
DW OCTl ;2 
OW OCT 1 ; 3 
DW OCTl ;4 
OW OCT 1 15 
OW OCT 1 ; 6 
OW OCT! ;7 
DW OCTl ;8 
ow OCTl J9 
OW COLON ;J: 
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419D 2F45 
419F D847 
'-I1Al 49'{.\l 
41,1,\3 0841 
41A5 ',1941 
41H7 4941 
4li-i9 0843 
41A8 0B43 
41AD F942 
41AF FC42 
41tH FF42 
41B3 13243 
41B5 0543 
41.87 CA42 
41.89 BD43 
418.0 6E47 
418D 4941 
41BF 3045 
4101 AF/,I3 
4103 4941 
'A 1 C5 C442 
41C"' rl243 
4109 C742 
41CB 1643 
41CD C142 
41C1" BE42 
4101 4941 
41D3 4941 
41D5 (;F.1:&2 
41D7 3342 
41D9 4941 
41D.8 CA43 

4101) C01642 
4!El& 0621 
41£2 DA0041 
41E5 F'E3,A 
41E1 D2DD41 
41EA E5 
41EB 2U'141 
41EE 035D41 

41F1 49/~1 

41F3 4941 
4iF5 4941 
41F7 4941 
'~l F9 4941 
41FB 4941 
4'lFD 4941 
41FF OD41 
4201 4941 
4203 4941 
4205 4941 

OW ENOl IJ 
DW TRIPI JJ< 

DW FIND!;= 
DW TRIP2 IJ> 
DW FINDI J1 
DW FINDl J@ 
DW NOTE6 H\ 
OW NOTE1 JB 
OW NOTE!;C 
DW NOTE2 ID 
D\.J NO T£3 J E 
DW NOTE4 IF 

'DW NOTES'; G 
DW DUHA6 IH 
DW VOL3 JI 
DW JRBP J':J 
Diol FINDl IX 
DW STOPl.; L 
DW VOLe JM 
DW r'~HIIDl IN 
ow DURA4;0 
DW VOLl .: p 
DW DUR(~5': Q 
DW ZZZ! 111. 
DW DURA3 JS 
OW DURA2 IT 
DW fIND!;U 
DW FIND! IV 
DW DURA? IW 
Dill DUfUt! IX 
DW fIND! IY 
DW \101,,4 .: Z 

;GO FIND ROUTINE :fOR CHARACTER INSIDE THE 
JPARENTHESIS WITH A LOOK-UP TABLE~ SEE 
I"FINDI" R.OV'fINE .. 
FIND3: Cf'llLL NNUt14 

SUI Wg~ ... 
,p,p " 

JC FIND3 
CPI 'Z;W="!'+l ;n 
JNC F'U\JD3 
PUSH H 
LXI H .. l,OOK2 
JMP flN02 IUSE HALF OF 

;THIS IS A TABLE OF ADDRESSES FOR 
JROUTINES THAT WILL INTERPET A CHAR
lACiER THAT FOLLOWED A PARENTHESIS. 
I .. OOI{2g OW FIND!':! 

ow FIND 1 j If 

OW FINDI JI 
DW FIND! JS 
DW FINDl $% 
OW r~lNDl J& 
DW FIND!;" 
DW FIND3 J( 

DW FIND! J) 

DW FIND1;", 
D'J F' II'Il'D 1 ,; ... 
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4,~lt~ji) 4!)~i 

LL2,jF 1745 
42 J. 117 45 
421J 77·'.j5 
L!2157745 
4217 7745 
L!219 f7!~5 

Li21.6 774.5 
1-1.21D 774.5 
421F 77,~5 

L~2~~1 77~l5 

f.j,22J '-.\94 i 
4225 !~9Lb 1 
4c.~2. 7 ,:1,9..::, I 
4229 LJ:9L~~ 1 
42~!.d :.\9/.11 
.t~ i~~ ;~; L) 4; 9 {~1 1 
4221 49LA.1 
4,;!~H ,:},941 
4;:;33 b,9Ld 
4235 5548 

4239 C346 
4233 84 /.A1 
423D 4941 
42JF' Q,941 
424J. 1,;9lAA 
424:3 lB47' 
42 115 FBi;, 7 
4241 C;&47 
4249 4 S,i·{,il 

42413 494d 
424D it9t,\ l 

425 t f~\i!t,d 

425:3 B146 
4255~ !j9L~ 1 
4257 934'( 
4259 494il 
4253 ":~,94i7' 
425D 82,4(; 
425F L~941 
4261 49!.d 
4263 l~ 9i:!l, 

4265 2:j 
4266 'IE 
4267 GDU042 
426A DA6542 
426D 23 
426E 7E 
426F' G08,2ll.!2 
427:':: D26D42 
427f,1 2B 

DW Fl1W3 ; ~ 

Di-l FINDl ; -
DW FINDl · ~ . 
Ow FIND! ;/ 
0:11 BElHl ;0 
Dil1 BEtH 1 ; 1 
OW a:C:ATl ;2 
D'JJ BEi-\Tl ;3 
DW BEAT! ;4 
D'J J3Ef-\T 1 ;5 
DW BEAT! 16 
OW d£I\T 1 ;7 
DW BEAT! ;8 
ml dEi\T 1 19 
Ow FINDl · . . ~ . 
Ow FINDl · . ~I 

OW FIrm! ;< 
D".,y FIND! ;= 
DOJ FINDl ;> 
ow FIrJDl • ? ~ . 
Dw FINDl ;'j 

OW FINDl ;A 
Df,,1 FIND! ;B 
ow eTRLl ;c 
DW FINDl JO 
OW SHAPE JE 
oW' FREQI JF 
OW FINDl JG 
OW FIND! ;H 
DW FIND! .; 1 
0111 JUMP! JJ 
DW KEYSl JK 
DW l.EVON ;L 
OW FIND! JM 
OW FINDl iN 
DW FINDl ;0 
OW FUlDA ;p 
OW FIND! ;Q 
DW REPMl JR 
DW FINDl ;5 
OW RTXME ;T 
DW FIND! JU 
D\OI LEVEL lV 
oW' WA.VEA ;W 
Dr,.; FUm! ;x 
ow FINOl 1Y 
OW FIND! ;z 

;THIS ROUTINE WILL EAT-UP LINE NUMBERS 
JAT THE BEGINNING OF A STATEMENT STRING. 
NNUHA: INX H 
NNUt12: MOV AI) t'l 

CALL . NUNS ,; FIND LINE NO. 
JC NNUMl lJUMP .. 1 F NOT FOUNO 

NNUM3: INX H 
MOV A"t1 
CALL NU!1B 
JNC NNUH3 iEAT-UP LINE NO. 
DCX H 
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4276 23 
4277 7E 
4278 E67F 
427A FEJD 
427C CA6542 
427F C9 . 
4280 E67F 
4282 FE30 
4284 D8 
4285 FE3A 
4287 3F 
4288 C9 

4289 7E 
428ft E67F 
428C FE20 
428E C0 
428F 23 
4290 C38942 

4293 23 
4294 7E 
4295 CD8042 
4298 DA9342 

429B 136013 
429D E67F 
429F FE3A 
42Al 3F 
42A2 08 
42A·3 FE316 
42A5 D8 
42A6 E60F 
42A8 32C1649 
42Al:l 78 
42AC 87 
42AD 87 
42;-iE 80 
42AF 87 
42B16 41 
42tH 3AC049 
42.84 816 
42B5 47 
42B6 23 
42B7 7E 
42B8 C39D42 

42,Bd 0Eel! 
42BD DA 
42BE aE02 
42C16 DA 

imUI\14: INX 
NOV 
ANI 
CP! 
JZ 
RET 

1FH 
015Q 
NNUMI 

;;;REMOVE PARITY 
;CARRIAGE-RETU~i« 

':THIS ROUTINE 
.:NUHBER. 

FLAGS A CHARACTER IF IT IS A 

7FH 
W 0' 

'9'+! 

... 
~~~ 

;;;START NUMBER CHECK 
JRET"IF LESS THAN ZERO 
;J; 

NUMB: AN 1 
CPl 
HC 
CPl 
CMC 
RET 

.: THl S ROUTINE 
SPACE: 110 V 

ANI 
CPI 
RNZ 

.:GREATER THAN NINE? 
;IF NO."THEN NO CARRY 

EATS UP SPACES IN A LINE • 
A .. M 
7FH 
, i 

lNX Ii 

.. 
;" 

J1;IS IT A SPACE? 

JMP SPACE ;EAT ANOTHER SPACE 
.:; FIND t-i Nm1BER AND CONVERT 1 T TO A BINARY 
.:.: VALUE BETWEEN ZERO ,AND 255~ THEN RETURN., 
NRD!: INX H ;; 
NREAD: 110 V A" M ;.: GET A CHARACTER 

CALL NUMB ;; IS IT A NUMBER? 
JC NRDl ;; IF NOT~ TRY TO FIND ONE 

;CHECK IF CHARACTER IS A NUM3ER AND RETU~i IF 
JNOT. IF A NUMaER~ THEN MULTIPLY LAST RESU~TS 
Jey TEN AND ADD ON NUMBER. 
DEC 1 : MV I 13" 0 ; CL.EAR RESULTS 
DEC23 ANI 1FH J; REMOVE PARITY 

CP I ' 9' + i ; ;; CHECK IF NUMBEE 
CMC ;; r-ETURNlwITH CARRY SET IF 
HC JJ NOT A NUMBER 
CPI '0' ;;; CONTINUE NUMBER CHECK 
HC ;; RETURN IF' NOT NUMB 
ANI 0FM JGB! NO. PART 
STA M3 ; SAVE DIGIT 
MOV A~B 1GET OLD SUM 
ADD A JX2 
ADD A ;X4 
ADD B :; X4+ 1 =X5 
ADD A JX10 
MOV B"A 
LDA 113 
ADD B 
MOV B .. A 
INX H 
MOV A"M 
JMP DEC2 

JGET LSD 
;X10+NEW' DIGIT 
JSAVE NEW SUM 

:lGET NEXT CHARe 

;GET BINARY VALUE OF DUAATIorJ CHARACTER AND SAVE 
; VALUE XN "Ct1EW' AT LOCAT ION or INT 1". 
DUHAl: 11VI C .. i J; ENTER HERE IF UX'Q 

DB 0DAH ;; 
DUAA2: MV.t C" 2 ;; ENTER HERE", .'1'00 

Dd 0DAH ;; 
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42Cl 0E04 DURA3 : 11'.r I C,,4 .. G 'U1 "·11:0 
"II ~ 

42C3 O.~ DB 00AH · . JI JI 

42C4 fdEiI18 DUR.:t.4 : HVr C,,08H ;; '1'0 90 

42C6 DA D3 0DAH · . " " 42C7 0El~ DUBA5: r1V I C .. 10H .; .t "I:J." 
42C9 D.·~ DB 00AH · . " " 42CA 0E2iO DURA6: MVI C .. 2~H ;; uH'U 

42CC C30£42 JM? SKIP · . ;p JI 

42CF 0E40 DUAA7 : Will CJl4\0H ;;"Wn 

42Dl 23 INX Ii · . 
/I " 

42D2 1E MOV A.»M .; ;GET CHAR FOLLOW ;~:1::G 'OW" 
42D3 FES7 CPI U IN' J JAN'JTHER WI 
4205 CADC42 JZ DELE · . /JJI 

42D8 28 DCX Ii ;; 
42D9 C3DE42 Jr1P SKIP " . .; /J 

42DC 0E80 DEL.E: MIJI CI'80H · . sa 
420E 41 SKIP: 110V FhC · . 11 JI 

4201" 23 DUAA8~ INX H · . JI.IJ 

42E0 7£ .1'10 V AJJH lNEXr CHARAC1I~~:;: 

42El FE2E CPt " " w .:IS IT A. PEfUOD'f 
42E3 C2E£42 .JNl DURA9 aNO 
42£6 79 t·1QV AaC 
42E7 11" RAR · . D" 
42E8 4F KiOV C.dlA · . aa 
42£9 80 A.DD 13 lADD-ON 112 UJH •• m: 
42EA 41 1'10\1 kl", A 
42£8 C3DF42 JMP DURA8 
42E£ 28 nUM9: DCX H 
42EF £5 PUSH H ;SAVJ;:.: STAiEf'~('. /)},\~;'J)jR{l' 

42F0 210400 LXI 1-:(,1'04, 
42FJ 19 DAD D ;POINT TO It .tNY~."~ 

42F4 70 MOV Maa lSAVE DU.AArHJN 
42F5 £1 PO? H 
42F6 C34941 .JMP ::trIND! ;'NEXT CHIAlR" 

;CHECK Xl'" A l\~OTE SHOULD BE SHARP(+) ift~ f"',' v ~,.-... ':;L·,~::'-T ',;' .. ..", ) 

';USING A KEY SrGNA1URE TABl.E. SEL.ECT ",:.)" .,.':' 

.nl.A.LUE FROM "'NMEMu 9 

42F9 0Eki0 NOTEl: MVX C .. 0 ;;uIF (C) " ENTE;R HJ,::;.?21~ 

42Fd DA- DB illDAH ; ; 
42FC 0E02 NOTE2 = MVI C.' :2 ;';"D" 
42FE DA DE IfJDAH · . ~ a 
42FF 0E04 NOTE3: MV! C .. 4 ; ; "EW! 
4301 D.t+. DB IiJDAH ;; 
4302 10£05 NOTE4: r1VI C.II5 J J "Ft' 
4304 DA- DB 0DAH · . J! " 

4305 0E01 NOTE:; ~ NVI G., 1 J j .oG" 
43131 DA. DB ilJDAH · . a; 

4308 0E09 NOTE6, ~ MVl CIl'9 ;;"'Au 

430i-\ DA- DB 0DAH · . 
; " 

430B 0£0.d NOTE'1 : MVI C", A 1 .JJ"B" 
43r&D CD6C43 CALL. ?U'fAD · . ; jp 

4310 060121 r1VI· 13,,0 · . 
J! " 

4312 2S DCX H ;CHECK PRECEDING Gl'1J\ ~1t'j 
4313 7E 1'10\1 R,p l1 
4314 FE20 CPI ~ _ e 

nFl..AT? 
4316 CA2D43 JZ NOTES 
4319 f6C INi\ C 
431A FE3D cPX t :z 0 i~ ; Nl~, TUR,1\1..1 
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431 C (:rl.8D/~ 3 
4JIF 0C 
432J FE2B 
4322 CA2D4J 
4325 !ljD 

4326 215F4A 
4329 139 
432A 7E 
432B 81 
432C 4F 
432D 21434A 
43313 3AC249 
4333 £6132 
4335 CA3B43 
4338 21514A 
4338 139 
433C 7£ 
4330 21138130 
43413 19 
4341 71 
4342 23 
4343 23 
4344 7E 
4345 E67F 
4347 77 
4348 2104013 
434B 19 
434C 7E 
434D 23 
434£ 77 
434F 23 
4350 23 
4351 7£ 
4352 E603 
4354 23 
4355 77 

4356 D5 
4357 2EF0 
4359 13 
435A IA 
435B 67 
435C E5 
435D 2.1131130 
43613 19 
4361 E3 
4362 Dl 
4363 0E03 
4365 CDE143 
4368 01 
4369 3E134 
436B C9 

NOTE8= 

N01E9 : 

NOTE0: 

JZ 
!NR. 
CPI 
JZ 
OCR 
LXI 
DAD 
MOV 
ADD 
140 V 
LXI 
LOA 
ANI 
JZ 
LXI 
DAD 
MOV 
LXI 
DAD 
MOV 
INX 
INX 
r·mv 
ANl 
MOV 
LXI 
DAD 

NOTES 
C 
• +' 
~1JOTES 

C 
H .. Kt1El1 
B 
A"M 
C 
C"A 
H",NM£M 
PASS 
2 
NOTE9 
H.I1IMEM 
B 
A., 11 
H"S 
D 
M .. A 
H 
H 
A"M 
7FH 
M"A 
H,,04 
D 

MOV A .. M 
INX H 

;;SHARP? 

;JPOINT TO KEY SIGN.TtBLE 
;; 

JADD OM DELTA 

J;POINT TO NOTE TABLE 
;; GET OPTION NUME:Zf .. 
; ; WANT INVERTED J>fJS;;;:;? 
;1 NO", USE NMEM TABLE 
;; YES.I1 USE IMEM TABLE 

; GET FREQUENCY 
lMOVE 8 PLACES 
,; PO INT TO "MFREG1" 

.. "II 
,,; I 
IIGET MSCB 
,,; J SET ."ON" B I r 
I; 

MOV M"A ; SAVE IN "INT2ot 
INX .Ii ;;POINT TO TRIPLET. 
INX .Ii ; J 
MOV A .. M ;;GET FLAG BYTE 
ANI 3 JJMASK TRIPLET C';)!Jh1T 
DCX H J; 
MOV M"A ;;STOR£ TR!PLET 

; TRANSFER THREE BYTES. FROM CMEM TO THE C·fj,\BD 
;BEING SERVICED. THIS WILL SET FREQUENCY~ 
;VOLm1E .. OCTAVE.,AND SPECIAL CONTROL BYTE AS 
;FAST AS POSSIBLE TO REDUCE DISCONTINU!TES 
lIN THE CARD'S VOICING. 
GO: PUSH D 

MV I L.ldaF0H; .; LO AD DR OF eFRED IN CARDS 
INX D l;HI ADOR OF CFREB 
L.DAX D 
MOV H"A 
PUSH H 
1 ... X I H,,1 
DAD D 
XTHL. 
POP 
MVI 
CALL 
POP 
MV! 
RET 

D 
C".3 
1 RAN 1 
D 

IJPUT CFREB IN STACK 
;ICALC ADDR OF MYRES 

,;eF'HEB IN H&L 
I"; MF'REB IN D&E 
; ; TRANSFER 3 BY':;'ES 

; ; PASS BACK .. EO l-f" TL.::;',Q 

; 1M! S ROUT INE TAKES THE PHESENT STATE£<!:SN't" ::; 
IADDRESS AND PUTS IT INTO 'QCMEW' OF THE Cl'tH:' 

6-10 
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436C D5 
436D 13 
436E 13 
436F EE 
4370 73 
4371 23 
4372 72 
4373 EB 
4374 D1 
4.375 C9 

4376 CD6C43 
4379 210A00 
437C 19 
4370 7E 
437E F680 
4360 77 
4361 C34843 

4384 7E 
4385 E60F 
4387 47 
4388 3AC249 
438B E6132 
4380 CA9443 
4390 3EfaS 
4392 913 
4393 47 
4394 E5 
4395 21139013 
4398 19 
4399 7E 

.439A E6Ffa 
439C 130 
439D 77 
439E El 
439F C34941 

43A2 CDDB43 
43A5 3E20 
43A7 CACC43 
43M 3E313 
43AC C3CC43 
43AF 23 
43.130 1E 
43S1 FE50 
43E3 3£40 
43.85 CACC43 
43SS 3E60 
43EA C3CC43 
43BD CDD1343 
43C0 3E80 
43C2 C2CC43 

JBEHJG SERVICED. 
PUTAD: PUSrl D 

INX D 
INX D 
XCHG 
MOV M...,E 
INX H 
MOV 
XCHG 
POP 
RET 

D 

ISAVE CMEM ADDRESS 

;POINT TO STATEM. AREA 

JTHIS ROUTINE WILL TURN-OFF THE CARD TO 
JGENERATE A REST FOR A PRE-DETERMINED DURATION. 
ZZZl: CALL PUTAD ;PUT ADDR.INTO CMEM 

; 
JPUT 
JCARD 
OCT 1: 

OCT2: 

LXI H...,10 
DAD D 
MOV A...,M 
ORI 8laH 
r10V M...,A 
JMP NOl'E0 

THE OCTAVE NUMBER 
BEING SERVICED. 

MOV A...,M 
ANI faFM 
MOV B...,A 
LDA PA.SS 
ANI :2 
JZ OCT:2 
t1V 1 fA..., 8 
SUB l3 
110 V B.,A 
PUSH. H 
LXI H",09H 
DAD D 
MOV A...,M 
ANI 0F0H 
ORA B 
MOV . M...,A 
POP Ii 
JMP FINDl 

lREAD IN "P"...,tlM"...,OR "I" 
;OF MVOB IN CMEM. 
VOLl: CALI.. EQl 

MVI A..., 20H 
JZ VOL5 
f1VI A..., 30H 
JMP VOL5 

VOL2: INX H 

VOLl: 

MOV 
CPI 
MVI 
JZ 
MVI 
JMP 
CALI.. . 
MVI 
JNZ 

• P' 
A....,413ij 
VOL.5 
A...,60H 
VOL5 
EQl 
A...,80H 
VOL5 

6-11 

.; PO INT TO MSCB 

.; SET Bl T TO· "OFF" 
;SAVE 
';CONTINUE AT NOTEB 

INTO CMEM AREA FOR THE 

;GET ASCII NUMBER 
'STRIP-OFF UPPER 4 BITS 

II GET OPTION NUMBER 
I I WA.NT INVERTED ~mSIC'! 
I; NO .. SKIP SOME STMTS 
;1 YESI SUBTRACT OCTAVE 
n FROM 8 

. II AND RETURN· TO B REG 

IPOINT TO MVOB IN CMEM 

JREMOVE OLD OCTAVE NO. 
IADD-ON NEW OCT. NO& 

IGET NEXT CHARACTER 
AND SET-UP VOL.UME HALF 

IENTER HERE IF Pi. up" 
I PP? -120B 

I P7 -9DS 

I ENTER HERE IF uM'0 

... .. .... 
IMP? -6DS 

I MI? -3DB 

IENTER HERE IF "I u 

.; 11 +0D8 

,~ . 

!' 
! 



43C5 3£.813 
43C7 C3CC43 
'-l3CA 3EF'0 
43CC 47 
43CD £5 
43CB 211219121121 
43Dl 19 
43D2 7E 
43D3 E6f21F 
43D5 Bf2I 
43D6 77 
43D7 El 
43D8 C34941 
43DB 7E 
43DC 23 
43DD BE 
43DE C8 
43DF 2B 
43Ef2I C9 

43E1 lAo 
43E2 71 
43£3 13 
43E4 23 
43E5 I2ID 
43E6 C2E143 
43E9 C9 

43EA F'E:22 
43EC C0 
43ED 23 
43EE 7£ 
43EF FE22 
43Fl C8 
43F2 FE0D 
43F4 C2ED43 
43F1 C9 

43F8 06121121 
43FA 3E131 
43FC 32AE49 
43FF 4F 
440121 11C349 
441213 211370121 
441216 19 
44ilJ7 7E 
441218 E6134 
44121A CA4F44 

VOL4 : 
VOL5 : 

EQ 1 : 

HVI 
JHP 
WJI 
MOV 
PUSH 
LXI 
DAD 
E10V 
ANI 
ORA 
MOV 
POP 
Jt1.P 
MOV 
INX 
Cl'lP 
RZ 
DCX 
RET 

A~0B0H 

VOL5 
A~13F0H 

B"A 
H 
H,,09H 
D 
A~M 

0FH 
B 
MIA 
H 
FIND! 

M 

H 

1 I I? +3D13 

lIF "Z"~THEN +6DB 

1 PO I NT TO MVOB X!Ii Cr1El'.1 

J REt10VE OLD VOLUt1E 
lADD-ON NEW VOLUME 

JNEXT CHAR .. 

lPP OR II? 

,; TRANSFER DATA FROtt! ONE LOCATION OF MEMORY 
iTO ANOTHER. H&L=DESTINATION ADDRESS 
JD&E=$OURCE ADDRESS~C=NO. OF BYTES 10 
,; TRANSFER. 
TRAN!: LDAX 

Mail 
INX 
INX 
OCR 
JNZ 
RET 

JTHIS ROUTINE 
HlUSIC FILE. 
REr11 : CP I 

RNZ 
REt12: INX 

MOV 
CPI 
RZ 
cpr 
JNZ 
RET 

D 
M~A 

D 
H 
C 
TRANl 

iGET DATA 
JPUT IT HERE 

lCOUNT THE BYTES 
J JUt1P FO R MO HE 

EATS UP COt-lMENTS PUT HI THE 

022H 

H 
A" t1 
022H 

0DH 
REM2 

in? 

lSTART EATING CHAR~ 

JEND OF' COMMENT@ EXIT 
Jeops! 

iSERVICE EACH CARD BY CHECKING THE 
;"EOM" FLAG. IF' EOM IS SET~ THEN GO 
iTO THE NEXT CARD ELSE GO AN UPDATE 
iTHE CARD. IF ALL THE CARDS ARE AT 
JEOM THEN MOVE STATEMENTPO!NTERS FOR 
,; EACH CARD TO THE N-EXT MEASUR.E. 
PLAY: MVI B~0 lCLEAR EOM ACC& 

MVI A~ 1 
STA N2 
MOV C~A 

LX! D~ Ct1EM 
NXTCD: LXI H~1 

DAD D 
MOV A~ M 
ANI 4 
JZ OREOM 

6-12 

lSTART WITH eRD 

lPOINT TO BOM BYTE 
; GET EOM . . 
" II 

1 JUMP IF EOli 



4413D 79 
440E 32BC49 
4411 78 
4/-112 328D49 
4415 7E 
4416 2B 
4417 35 
4418 C24A44 
4418 E603 
441D 77 
441E 2B 
441F 35 
4420 C24A44 
4423 34 
4424 23 
4425 3601 
4427 23 
4428 7E 
4429 £640 
442B C23E44 
442E 210A00 
4431 19 
4432 7E 
4433 F680 
4435 77 
4436 D5 
4437 EB 
4438 lEF2 
443A 23 
443B 56 
443C 12 
443D Dl 
443E D5 
443F' EB 
4440 23 
4441 23 
4442 5E 
4443 23 
4444 56 
4445 EB 
4446 D1 

4447 CD49.t.11 

444A 2ABC49 
444D 40 
444E 44 
444F B0 
44510 47 
4451 3AAD49 
4454 89 

;CHECK IF INTERRUPT COUNTER Fl.EGISTEH 
JIS ZERO YET. IF THE COUNTER IS ZERO 
JTHEN CHECK "OTO" FLAG AND TURN-OF'!,' GAHD,,, 
JIF THE FLAG IS CORRECT. ALSO"IF COUNTER 
.; IS ZER.O" THEN INTERPRET NEXT CHARACTER. 
NEOl1: MOV A,e ;; 

STA 81 JJSAVE CARD ~rEB, 

MO V A" B ; .j 

STA 82 JJSAVE EOM ACCUM. 
MOV A,M J;GET TRIPLET FLAGS 
DCX H L:POINT TO TRIP!",ri:T COUNTER 
OCR M .;.; AND DEGRE1YIENl' 
JNZ CONT2 ;;CONTINUE IF NOT ZERO 
AN I 3 .; H1ASK 2 TR! PLE! 13J: 1'5 
t10V M .. A ;; AND HE IN G't.Fl., 
DCX H JPOINT TO INTERRUPT TR. 
OCR M ; CHECK COUN1' 
JNZ CONT2 JNOT DONE YET? 
INR ~1 

INX H 
t1V I H" 1 
INX H 
MOV A ... M 
ANl 413H 
JNZ CONT 1 
LXI H., 113 
DAD D 
MOV As!'! 
ORI 80H 
MOV M .. A 
PUSH D 
XCHG 
MVI 
INX 
t10V 
STAX 
POP 

CONTl: PUSH 
XCHG 
INX 
INX 
t10V 
INX 
MOV 
XCHG 

E,,0F2H 
H 

D 
D 

H 
H 

D" !'-1 

POP D 

JJPOINT TO .. " , 
J;POINT TO 
JJGET FLAG 
HTE5T DTO BIT 
JOON'T TURN-Of'P'(DTO 

;POINT TO MSCB 

; SET "OFF'w EH r 
;UPDATE CME;t1 
J$AVE CHEM POINTER 

:; H .. O J.\DOR OF' C 

; ; HI AD.DR Ol!' G 
.; JTU~-OFF Cll-HD 

JNOW INTERPRET STATEMENT WITH D&E=GMEM 
JADDRESS AND H&L=STATEMENT ADDRESS0 

CALL FIND! 
JBE SURE TO PASS BACK BOM IN REGISTER-A 
JAND CMEH ADDRESS IN DIEo 
CONT2: LHLD Bl 

MOV c ... L 
MOV B" H 

OREOt1: ORA B 
MOV B"A 
LDA N 1 
eMP C flLAST CARD YET7 
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4455 CA6544 
4458 f21C 
4459 79 
445A 32AE49 
445lJ 21101210 
4460 19 
4461 EB 
4462 C3f21344 
4465 04 
4466 05 
4467 C22C40 
446A 007044 
4460 C3F843 

447121 111000 
4473 0112141218 
4416 21CA49 
4479 7£ 
447A 31 
4478 77 
447C 19 
4470 1215 
447E C27944 

4481 2AB149 
4484 EB 
4485 21C549 
4488 010F0f21 
448S 3ElCll 
4480 32AD49 
4490 73 
4491 23 
4492 72 
4493 1219 
4494 13 
4495 lA 
4496 E67F 
4498 FE2F 
449A CAB244 
4490 FE3B 
449F C29444 
44A2 3AAD49 
44A5 3C 
44A6 FE09 
44A8 C28D44 
44AS 13 
44AC lA 
44AD FE2F 
44AF C2AB44 
44B2 EB 
4483 228149 
44B6 11C349 
44B9 2AC549 
44BC 3E01 
44BE 32AE49 
44C1 3AC249 
44C4 E61211 

JZ 
INH 
MOV 
STA 
LXI 
D.t'W 
XCHG 

CKEOM 
C 
A"C 
N2 
H"i6 
o 

Jt1P NXTCD 

JFINISHED ALL CARDS? 
JNEXT CARD 

:; r10VE PO INTER .H~ Ct1EM 
JUPDArE D&E , 

CKEOt1: INR B 
OCR B ; ALL CARDS iii EO E-1? 
JNZ ENTR2 
CALL SETUP 15£T PNTR FOR NEXT MEAS. 
JMP PLAY 

JJTHIS ROUTINE CLEARS ALL 8 EOM FLAGS. 
SETUP: LXI 0116 'JADDS 16 TO EOM POINTER 

LXI B .. 0804H n B IS CARO eTR", CIS f1ASK 
LXI H .. CMEM+7JJPOINTS TO 1ST EO~ FLAG 

SETl: MOV A .. M .:.: 
ORA C J J 
MOVH./lA .: J SAVE ca .. EARED ECH1 Fl..P~G 
DAO 0 ;;POINT TO NEXT FLAG 
PCR B ;;8 CARDS YET? 
JNZ 5ET1 IIIF NOT .. LOOP 

JtHIS ROUTINE WILL SET THE STATErJrE,NT ADDR 
J FOR EACH CARD AND PUT 1HZ 5 AD DR INTOCMEr-h 

5ET2: 

5ET3: 

S£T4: 

SET5: 

S£T6: 

LHLO A2 JGET MOVXNG PNTR 
XCHG ';JPUT IN D&E 
LXI H,CMEM+2JJPOINT TO 1ST CMEM 
LXI B,0FH JJAODER FOR CMEM. PNTR 
MV I AI A ; .a~! RST CARD 
STA N 1 .n SA.VE CAR!) erR 
MOV M" E ;.; SAVE STM! ADDR XN Cl'1EM 
INX H n 
MOV t1,D n 
DAD 13 J J PO X NT TO NEXT C !"~EM 
INX 0 ;;POINT TO NEXT CHAR 
LDAX D n GET N.EXT CHAR 
ANI 1FH J,; 
CP I '/" j "END OF MEASURE? 
JZ 5ET6 ;;YES,QUIT 
CPI 'J' lEND OF CARD'S CODING? 
JNZ 5ET3 ;INO"LOO? 
LDA N 1 J J GET CARD COUNTER 
INK A IIADD ONE 
CPI 9 JJMORE THEN 8 CARDS? 
JNZ SET2 J;NO~GO SAVE SiMi POINTER 
INX 0 JJPOINT TO HEX'::' C::t¢.R 
LDAX D JJGE! CHARACTER 
CPI '/,I IIEND OF MEASURE YET? 
JNZ SET5 JJNO,LOOP 
XCHG ,; J END OF loiEASURJ£ SO STORE 
SHLD . A2 ; SAVE NEW tlJ'Q VXNG PNTH 
LXI D .. CMEM 
LHLD CMEM+2 JOET 1ST STATEMENT ADDR5 
t1V I A.p 1 
srA N2 
LDA PASS 
AN I 1 
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44G6 C8 

4'''C 7 C5 
44CB D5 
44C9 E5 
44CA AF 

44CB 21"'i2JEC 
44CE 118000 
44D1 32¥74E 
44D4 22FB4E 
4407 19 
44D8 32¥D4E 
44DB 22014¥ 
44DE 19 
44DF 32034F 
44E2 22014F 
44E5 19 
44E6 32094F 
44E9220D4F 
44EC 19 
44£D 320F1J.F 
44F0 22134F 
44F3 19 
44F4 32154F 
44F7 22194F 
44FA 19 
44fB 32!B4F 
44FE 221F4F 
451211 19 
451212 32214F 
4505 22254F 

4508 0E08 
45f21A !lF54E 
4500 210600· 
45113 19 
4511 5D 
4512 54 
4513 7£ 
4514 2:3 
4515 66 
4516 6F 
4517 0610 
4519 3£210 
451B 77 
451C 23 
451D 77 
451E 23 
451¥ 77 
4520 23 
4521 77 
4522 23 
4523 135 
4524 C21B45 
4527 0D 

RZ ;; RETURN IF !NO ViDEO 
;; START OF NE1J MEASURE .. SO CLEAR THE SCREEN AND 
;;INITIALIZE POINTERS TO BEGINNING OF EACH LINE~ 

PUSH B ;; 
PUSH D ;; 
PUSH H ;:; 
XRA A ;; PUT 0 IN A& 
LXI H .. VIDEO ;;H HAS ADDRESS OF 1ST VIDEO LIN 

LXI 
STA 
SHL.D 
DAD 
STA 
SHLD 
DAD 
STA 
SHLD 
DAD 
STA. 
SHLD 
DAD 
STA 
SHLD 
DAD 
STA 
SHLD 
DAD 
STA 
SHl.D 
DAD 
STA 
S11LD 

n CLEAR ONLY 
IW I 
LXI 

MEA-52: l.XI 
Df\D 
MOV 
l10V 
MOV 
INX 
MOV 
MOV 
MVI 
MVI 

t1EAS3: MOV 
INX 
MOV 
INX 
MOV 
INX 
1,10 iJ 
INX 
DCR 
JNl 
DCR 

D,,80H 
GTBLI 
GTBL1+4 
D 
GTBL2 
G1BL2+4 
D 
GTBL3 
G1.8L3+4 
D 
GTBL4 
GTBL4+4 
D 
GTELS 
G181.5+4 
D 
G1"8L6 
GT81.6+4 
D 
GTBL? 
GTBL7+4 
D 
G 'fBL8 
G1BL8+4 

;; ADD 64 FOR NEXT VIDEO LINE 
;; STORE FREQUENCY BYTE 
JJ STORE DISPLAY POINTER . . 
" " 

THE LINES USED 
CaS ;;8 LINES 
D"GTBLi-2 
H .. 6 
D JJPOINT TO GTBLI'S POINTER 
.£,' L 
D .. H 
A .. M 
H 
H .. M 
L .. A 
Bb16 
A,,' , 
MaA 
H 
t1 .. A 
H 
M"A 
H 
H .. A 
H 
B 
t1EAS3 
C 
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;; SPACE INTO REGe-A 
JJFILL 4 CONSECUTIVE MEMORY 
JJ LOCATIONS WITH SPACES 

;JDO t6 TIMES TO CLEAR EACH 
;; L.INE. 
;JFINISHED ALL USED LINES? 



4528 C21OD45 
45213 E1 
452C D1 
452D C1 
452E C9 

452F CD6C43 
4532 210700 
4535 19 
4536 7E 
4537 E6FB 
4539 77 
453A AF 
453B C9 

453C CD6C43 
453F 06108 
4541 11 C349 
4544 21041010 
4547 19 
4548 36101 
454A 23 
4543 36101 
454D 23 
454£ 36103 
45513 23 
4551 360F' 
4553 211OAI00 
4556 19 
4557 7E 
4558 F680 
455A 77 
4558 CD5643 
455£ 2110010 
4561 19 
4562 EB 
4563 105 
4564 C24445 
4567 3EeJIO 
4569 32C149 
456C D341 
456E E1 
456F F1 . 
4570,Cl 
4571 Dl 
4572 E1 
4573 F9 
4574 El 
4575 F3 
4576 C9 

4577 CD9442 
457'\ 78 

JNl 
POP 
POP 
PO? 
RET 

MEAS2 
H 
D 
B 

JFOUND THE END OF A MEASURE FOR THE MUSIC 
JCARD BEING SERVICED. SET FLAGS. 
ENOl: CALL PUTAD 

l.XI H .. 7 
DAD D 
110\1 A .. M 
ANI 0FBH 
MOV MIA 
XRA A 
RET 

.. .... 
,; PO I NT TO EO M 

J; SET EOM FLAG 
JPUT BACK 
l?ASS ON EOM FLAG 

JFOUND THE END OF THE MUSIC FILE. TURN 
JOFF ALL THE MUSIC CARDS.. SET EOM=0FH .. 
JSBT DTO=0 .. SET INTERRUPT COUNT=! .. SET 
JSTOP FLAG=0 AND TURN OFF INTERRUPT. 
STOPI: CALL PUTAD JPOINT TO nSl" 

MV! 8 .. 08 ;CHG 8 AREAS OF CMEM 
LXI D.lCMEM 

STOP2: LXI H .. 04 
DAD D 
MVI 11,,1 
INX H 
11Vl M" 1 
INX H 
foWl Mol' 3 
INX H 
MV! M .. 0FH 
LXI H"leJ 
DAD D 
MOV A .. M 
ORI 80H 
l10V M .. A 
CALL GO 
L.XI H .. 110M 
DAD D 
XCHG 
DCR 
JNZ 
MVI 
STA 
OUT 
POP 
POP 
POP 
POP 
POP 
SPHL 

B 
STOP2 
A .. 0 
STPFG 
101Q 
H 
PSW 
B 
D 
H 

POP . H 
DI 
RET 

1POINT TO INT! 

1 PO INT TO INT2 

;JPOINT 10 TRIPLET'eTR 
;; STORE NOT TRIPLET COUNT 
J;DTO/EOM TRIPLET FLAG 

JGET M5CB BYTE 

JUPDATE CMEM 
JTURN-OFF CARD 

1NEXT CMEM AREA 

JALL ·CMEM? 

15ET 5TPFG=STOP 

JTURN-OF'F' INTERRUPT 
;CLEAR STACK 

JREAD IN BEATS/MIN. ANP TIME SIGNATURE 
JTHEN LOAD TIMER ROUTINECOR CIRCUIT). 
BEATl: CALL WREAD ;CONVERT BEATS TO BINARY 

MOV A.8B 
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45713 32AA49 
457£ 7£ 
4571" 1"E2C 
4581 C292/-15 
4584 CD9448 
4587 78 
4588 32A849 
4588 CD9442 
458E 78 
4581" 32AC49 

4592 3AAA49 
4595 £61"E 
4597 D628 
4599 ~;. 
459A E5 
459B SF 
459C 16121121 
459£ 21l2JF46 
45Al 19 
4SA2 SE 
45A3 23 
45A4 56 
4SA5 6B 
45A6 62 
45A7 3AAC49 
45AA 3D 
45AB CAB245 
45AE 19 
45AF C3AA45 

4SB2 CDBB45 
4585 £1 
4586 Dl 
4587 28 
45B8 C3D041 

45BB 061212 
45BD AF 
458£ 7C 
45B1" IF 
45CI2J 67 
45Cl 70 
4SC2 1 F 
45C3 6F 
45C4 1215 
45C5 C2B045 

STA 
110 V 
CPI 

T3 

• I ' 

JNZ TINER 
CALL N REi\.D 
MOV AlB 
STA T4 
CALL NREAD 
MOV JbB 
STA T5 

;;;SAVE BEATS 

J ;; NonE NUMBERS? 
;J; 
; i J SEATS PER [1EASURE · .. I I I · .. I I I 

;;;DURATION FOR BEAT 
In · . . 1:11 

JUSING THE Nm1BER IN "T5" AND 
;THE NUHBER OF BEATS IN "T3"1 COMPUTE 
JA BINARY VALUE THAT WILL SET THE SOFT
JWARE(OR CIRCUIT) AT THE RIGHT TEMPO. 
Tl.i1ER: LOA T3 ;GET BEATS 

ANI 12JFEH 
SUI 40 
PlfSH D 
PUSH H 
MOV EIA 
11VI 0113 

J;;EVEN NUMBERS ONLY. 
lSUi3TRACT 40 

LXI HIBMEM ;POINT TO BEAT MEMORY 
DAD D 
MOV E .. 11 ;1.53 OF VALUE 
INX H 
MOV D .. M H1SB OF VALUE 
MOV LIE 
MOV H"D 
LDA TS ;;;NOTE DURATION PER BEAT 
DCR A TIMl: · . .1.1 

JZ TIM2 
DAD D 1 INCREASE VALUE BY B 
JMP TIMI 

; * •...• LOAD----FOR HARDWARE THfER .. SWLDl---
iFOR SOFTWARE TIMER.; 
TIM2: CALL SWLDI LOAD TIMER 

POP H 
POP 0 
DCX H ;;; 
JMP FIND3 ;;; 

iSOFTWARE TIMER LOAD ROUTINE. TAKE TIMER'S 
iVALUE IN H&L REGISTERS AND DIVIDE BY FOUR 
iTO CORRECT FOR THE DIFFERENCES IN TIMING 
lBETWEEN HARDWARE(S MICRO-S) VS SOFTWARE 
.; (2121 tll C RO - S ) • 
SWLD1:, MVI 
SWLD2: XRA 
1 MOV 

RAR 
MOV 
MOV 
RAR 
MOV 
Dca 
JNZ 

;GENERATE 2'5 

L.lA 
3 
SWLD2 

COMPLEMENT 
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45G8 7D 
45G9 2F 
4SGA 6F 
45GB 7C 
45CC 2F 
45CD 67 
45CE 23 

45Cll' 22A849 
45D2 C9 

45D3 31A6!,,9 
45D6 22AF49 
4509 CD9E4i2l 
45DC 2AA849 
450F 1108.00 
45E2 19 
45E3 CDF345 
45E6 CD1240 
45£9 3AG149 
45EG 87 
45ED G2DC45 
45F0 C30F40 
45F3 AF 
45F4 110100 

45F7 ! 9 
45F8 00 
45F9 00 
45FA 00 
45FB 00 
45FC 00 
45FD D2F7/~5 
4600 C9 

4601 22A849 
L&604 7C 
4605 F6B0 
4607 67 
4608 7D 
4609 034.0 
460B 7C 
460C D341 
46121£ (;9 

460F 53137 
4611 0005 
4613 8D05 
4615 ,,,F05 
4617 1605 

l'10V 
Ct1A 
t10V 
MOV 
CMA 
MOV 
INX 

A.»L 

A.oH 

H,/bl\ 
H 

;SAVE NEW TIMER VALUE 
SHLD 11 
RET 

:; COHPLEt1ENT 

':TH!o5 TUIER WILL SUPPORT THE MUSIC ROUTINE 
JIll' YOU DON'T HAVE liN lNTERHUPT TIMER CARD 
;ACCIJRACY ·15 FAIR TO GOOO., DUE TO VARIABLE 
JTH1E IN INTERPETING THl!: !:1USI,C LANGUAGE" 
NBRDI: LXI SP~TSTK 

NBRD2: SHLD Al 
CALL SI'RT 1 +3 

NBRD3: LHLD TI 
LXI D"D,EL1'A, 
DAD D 
CALL STIr1! 
CALL ENTRl 
LDA STPF'G 
ORA A 
Jr~z NBHD3 

NBRD4: JNP LOOP 
STINl ~ XHA A 

LXI D31 

;SAVE FILE ADDRESS 
;SET-UP CARDS 
.; GET 'f! ME VALUE 
JA FUDGE FACTOR 

.ntl'ASTE TIME 
; CALL r1US I C 
JCHECK STOP FLAG 
,; ZERO l' 
; REPEAT 
;ENO~ LOOP FOREVER 

J;STIM2 TAKES 20 MICRO PER CYCLE. 
;;THE ROUTINE IS I..TRITTEN FOR fa WAl1' STATES 
nBUT THE COM~1ENTS SHOW HOll! '1'0 CHA~JGE 'fHE 
HROUTINE TO ! OR 2 WAIT STATESe 
S T 1112 ; DAD D :; ; 1 W DAD D 2W DAD D 

NOP ;; J NOP NOP 
NO.1' J,~ NOP NOP 
NOP 1; MOV AlB JNC STIM2 
NOP $; JNG STIM2 NOP 
NOP ;J Nap NOP 
JNC STIM2;J NO.1' NOP 
RET I; RET RET 

;LOAD SCRATCH t1Ef10RY WITH TH1ER VALUE FROM . 
.; H&L" TRANSFER VALUE TO HARDWARE CARDo 
LOAD: SHLD TI JSAVE NEW TIME 

MOV A~H ;1/2 OF NEW TIME 
o HI 8liSH ; SET ~1SB:= 1 
t10V H",A 
HOV Po", L 
OUT ! 00Q ILOAC 1/2 OF TIME 
MOV AJI H 
OUT HUQ JLOAD 1/2 OF TIME 
RET 

JTHIS TABLE DEFINES ALL THE CONSTANTS NEEDED 
JFOR TEMPOS FROM 40 TO 200 BEATS A MINUTE. 
.aMEN:· DW 1875D; ;40 BEATS 

DW 1488D )'42 
OW 1421D ;;44 
DW 13590 1;46 
DW 1302D ;;48 
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4619 £204 D'ltl 1251210 ;;5121 
461.3 .13204 DW 121212D ':';52 
4610 851214 OW 11570 ;,,; 54 
461F 5CI2I4 OW' 11160 ;;56 
4621 3604 DW 112176D ;;58 
4623 121214 OW 1121420 JJ6121 
4625 F003 D:>1 101218D ;;62 
4627 011213 OW 977D ;;64 
4629 B303 OW 9470 ;;66 
462B 971213 DW 919D ;;68 
4620 701213 DW 893D ;; 70 
462F 641213 Dt'l 868D ;;72 
4631 4Dla3 Dv1 845D ,;,; 74 
4633 361213 Dil 822D ;;76 
4635 2103 DW 81211D ;;76 
4637 IaD03 D\J 781D ;;80 
4639 FA,02 Ditl 762D ;;82 
463£3 £81212 DW 744D ;; 84 
463D D71212 DloJ 727D ;;86 
463F C602 DT} 71121D .:; 88 
4641 B602 D',J 694D ;;9121 
4643 A702 DW 679D ;;92 
4645 9902 D\o1 665D ;; 94 
4647 8802 D'1'l 6510 ;;96 
4649 7£1212 DW 638D ;; 96 
464B 7102 DW 625D ;;1121121 
464D 651212 DW 613D ;;102 
464F 59.02 Dt,.l 61211D ,;; 11214 
4651 4£1212 Dltl 590D ;; 1.06 
4653 43132 D\oJ 579D ;;11218 
4655 381212 DW 568D ;; 11121 
4657 2£02 DW 558D ;; 112 
4659 2402 DW 548D ;; 114 
465.13 1.1302 DW 539D .;.; 116 
4650 1202 D'VT .530D ; J 118 
465F 121902 DioT 521D ;;12121 
4661 1211302 DW 5120 ;;122 
4663 F81211 D'J 504D J; 124 
4665 Fl2Il2Il DW 496D ;; 126 
4667 £81211 DW 488D ;;128 
4669 £11211 DTH 481D ;;13121 
466B D901 DW 473D ;;132 
4660 D201 Dtv 466D ;;134 
466F CC01 DW 460D n 136 
4671 C5r2Jl DW 453D ;;138 
4673 B£01 D\v 4460 n 140 
4675 B801 OW 440D ;;142 
4677 82131 DW 434D ;;144 -. 
4679 AC01 DO,.] 428D ;;146 
467.8 A6131 DW 422D ;;148 
467D AIel1 OW 4170 ;;150 
467F 91:301 OW 411D ;;152 
4681 961211 DW 406D ;;154 
4683 9101 DT.J 4010 ; .:156 
4685 8C01 D~..r 396D .;.;158 
4687 8701 D',.1 391D ;;160 
4689 8201 or.J 3860 ;;162 
468B 7D01 DW 38ID :;; 164 
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468D 7901 DW 377D ;;166 
468F 7401 D~J 372D ;;168 
4691 7001 D;..r 368D n 170 
4693 6801 Dt.l 3630 ;; 172 
4695 67101 Ow 3590 ;; 174 
4697 6301 DW 3550 ,H 176 

'4699 5F'101 DW 351D ;; 178 
469B 51301 DW 3470 ;;1810 
469D 5701 DW 343D ;;182 
469F 54101 DW 340D ;; 184 
46Al 5001 DW 3360 ;;186 
46.=i.3 4C01 DW 332D ;,n88 
46A5 49101 DW 329D ;;190 
46A7 4601 D'\v 326D ;;192 
46A9 4201 Dvl 3220 ;;194 
46AB 3F01 OW 3190 ;;196 
46AD 3C01 Dvl 3160 ;; 198 
46AF 3901 DW 313D ;;200 

;THI~ ROUTINE WILL READ THE NUHBER AFTER A 
;flEPEAT CHARACTER AND DE1'ERMINE IF IT IS 
; THE BEG INNING OR END OF A rruslCAL PASSAGE 
;UNDER REPEAT CONTROL. 

46131 CD9442 REPMl: CALL NREAD ,; LOOK FOR NUl1BER 
46B4 AF XAA A ;SET A=0 
46B5 B8 Ct4P B 
46.66 CAE146 JZ,. REPI'13 ;END OF REPEAT CMD? 

; 
;SERVICE THE START OF A REPEA.T COHMAND. . 
" HJOTE: THIS PIECE OF ASSEMBLY CODE WAS ADDED 
JTO HAKE SURE THE NUMBER OF REPEATS ARE THE 
.; SAHE FOR EACH OF THE CARDS • . 
" 46B9 E5 PUSH H · .. 

""" 46BA D5 PUSH D · . . " "" 4613B 0E08 MVI C,,8 ; UPDATE 8 CARDS 
468D 04 INR B ;CORRECT REPEAT NO. 
46BE 21CE49 LXI H"CMEM+l1JPOINT TO REPN 
46Cl 7121 REPt-16 : MOV M"S 
46C2 1110130 

I 

LXI D,,10H 
46C5 19 DAD D ;NEXT REPN IN CMEM 
46C6 00 DCR C JOONE YET? 
46C7 C2C146 JNZ REPr16 
46CA 01 POP 0 
46CB E1 POP H · .. 

""" 46CC EB XCHG · .. ;"" 
46CD E5 PUSH H · .. ",/t" 
46CE 010C0121 LXI B~12 
4601 09 OAD B ; PO INT TO REPS IN CMEM 
46D2 73 MOV MIE 
4603 23 INX H 
46D4 72 MOV M"D 
4605 2AB149 LHLD A2 JGET MOVING POINTER 
46D8 225349 SHLO A3 JSAVE NEXT MEASURE ADDR. 
460B E1 POP H 
46DC EB XCHG 
460D 2B DCX H 
46DE C34941 JMP FINDl JNEXT CMD PLEASE 

6-20 



46£1 E5 
46£2 D5 
46£3 J:.;lj 

46£4 010800 
46E7 09 
46E8 73 
46£9 23 
46EA 72 
46E£ D1 
46EC ~AB149 

46EF 22B549 
46F2 210B00 
46F5 19 
46F6 35 
46F7 CA1647 
46FA 210C00 
46FD 19 
46FE D5 
46FF 5E 
4700 23 
4701 56 
4702 BB 
4703 D1 
470'.& E3 
47105 3AAD49 
4708 47 
1.!709 3A..I.iE49 
470C 138 
47130 C21647 
4710 2AB349 
4713 22J3149 
4716 El 
4717 2B 
4718 C34941 

471B 23 
471C £5 
471D 210B00 
47213 19 
4721 35 
4722 CA2A47 
4725 34 
4726 £1 
4727 C34941 
472A 2AB549 
4720 228149 
4730 210E00 
4733 19 
4734 7E 
4735 23 
4736 66 

. 
3 

;SERVICE THE END-OF-REPEAT COMWl.ND. 
:; 
HZPH3: PUSH H ... 

333 

pusa D 
XCHG 
LXI 8,,14 
DAD B ,; POINT TO REPE IN CMEt1 
l10V· M"E 
INX H 
MOV 1>1" D 
POP D 
LHLD A2 
SHLD A4 :; SAVE END OF REPEAT 
LXI H" 11 
DAD D ;POINT TO REPN IN Ct'lEM 
DCR t1 ;DECREMENT REPEAT NO~ 
JZ REPM5 JFINISHED REPEATING? 
LXI H.,l2 
DAD D ;POINT TO REPS IN CtlEt·l 
PUSH D 
MOV E"M 
INX H 
l'10V D"M 
XCHG 
POP D 
XTHL 1 PUT REPS INTO STAC}{ 
LDA Nt :; HOW t1ANY CARDS'? 
MOV 8,A 
LOA N2 JCARD BEING SERVICED 
Ct1P B ,iLAST CARD YET? 
JNZ REPM5 
LHLD A3 lGET SPECIAL REPEAT ADDRe 
SHLD A2 :; MOVE PO INTER BACKWARDS 

REPH5: POP H ,iGET STATEMENT ADDRESS. 
DCX H 
Jr1P FINDI 

;CHECK FOR A MUSICAL EXIT POINT WITHIN 
;A R~PEATZD SECTIONa AND EXIT TO THE 
; END-O F-REPEAT COt'H1ANO DURING THE LAST 
;PASS. 
JUMP 1 : INX H . . . 

" " 3 

PUSH Ii ;SiWE STATEMENT ADOR" 
LXI H" 11 
DAD 0 ,i PO INT,TO REPN 
OCR M ;CHECK REPEAT NO. 
JZ JUMP2 
INR M JNOT LAST PASS YET 
POP Ii 
JMP FIND! 

JUMP2: LHLD A4 ,; GET END /tDDRESS 
SHLD Ag .; MOVE r1AIN PO HJTER 
LXI H,14 
DAD D ;POINT TO REP£ 
UOV AIM 
INX H 
MOV H.d1 
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4737 6F 
4738 E3 

4739 £1 
473A C34941 

4730 23 
473E 7E 
473F FE2F 
4741 CA4S47 
4744 28 
4745 22B849 
4748 G34941 
474E 3AB749 
474£ .87 
474F CA5A47 
4752 AF 
4753 32B749 
4756 2S 
4757 C34941 
475A 3EFF 
475C 32d749 
475F 22BA49 
4762 E5 
4763 2AB849 
4766 22B149 
4769 £1 
476A 28 
476B C34941 

476E 3AB749· 
4771 B7 
4772 CA4941 
4775 AF 
4776 32B749 
4779 E5 
477ft. 2ABA49 
477D 22B149. 
4780 El 
4781 C34941 

4784 OD9442 
47d7 2B 
4788 CD6C43 
478B 210800 
478£ 19 
478F 70 
4790 C34843 

L"A I 
MOV 
XTHL .; PUSH END ADDR. 

POP H 
JI1P FIND 1 

.;;THIS IS A SECOND SERIES OF REPEAT INSTRUCTIONS 
HWHICH USES THE COLON AS A REPEAT INDICATOR .. 
;JTHE BEGINNING OF A REP HAS THE COLON AS THE FIRST 
;';CHARACTER IN A MEASURE. 
;;THE END OF REPEAT COLON MUST IMMEDIATELY PRECEEO 
;;AN END OF MEASURE SYMBOLCI.E. :/) 
COLON:, INX H .;; LOOK AT CHAR FOLLOWING ": It 

MOV A" M ;.; 
CPI '/' 'j'; IF IT'S AN END OF MEASURE" 
JZ COLI ;; THEN Ii'S AND END REPEAT. 
DCX H ;;IF NOT"IT'S BEGIN REPEAT 
SHLD SREP ;;SO STORE BEGIN ADDR AND 
JMP FIND! ;; CONTINUE ON. 

COLI: LDA INREP ;;IF REPEAT FLAG SET" 
ORA A ;; IT'S THE SECOND TIME THRU, 
JZ COL2 ;;JMP IF 1ST TIME THRU 
XRA A ;;2ND TIME THRU"SO CLEAR INREP 
STA INREP ;;ANO CONTINUE ON AS IF 
DCX H .;; NOTHI NG HAPPENED 
JMP FINDl .;.; 

COL2: MVI A,,0FFH ;;5ET INREP-FLAG"GET ADDRESS 
STA INREP;; OF BEGINNNING OF REPEAT AND 
SHLO EREP ;; PLAY MUSIC OVER AGAIN. 
PUSH H ;; 
LHLD BRE? JJGET BEGINNING OF REP. AND 
SHLD A2. ;; PUT IT IN ~OVING POINTER 
POP H ;; SO IT WILL BE PLAYED NEXT. 
DCX H ;; 
JMP FINDl ;;CONTINUE 

;;IF A "J" IS ENCOUNTERED., JUMP OUT OF' REPEAT AND 
;;SETUP CARDS AFTER END OF REPEAT SYMBOL AT ADDRESS 
;;PREVIOUSLY STORED IN EREP. 
JREP: LDA INREP ;,IF 1ST TIME THRU REPEAT 

ORA A ;; SIMPLY IGNORE ANY YfJ" 
JZ FIND!;; 
XRA A ;;OTHERWISE"CLEAR REPEAT FLAG 
STA INREP;; 
PUSH H ;;SAVE POINTER 
LHLD EREP ;;GBT END OF REPEAT ADDRESS 
SHLD A2 ;; AND PUT IT IN MOVING PNTR 
POP H ;JRECOVER POINTER 
JMP FINDl ;; AND CONTINUE 

JTHIS ROUTINE ALLOwS DIRECT CONTROL OF 
;THE F~EQUENCY OF THE CARD BY ENTERING 
;A DECH1AL Nm1:BER INTO "MF.RE.8" OF CMEM. 
FREQ 1 : CALL N READ ; G,Er VALUE 

DCX H ;; 
CALL PUTAD 'SAVE STATEMENT ADDR. 
LXI H,,8 
DAD D ; PO INT 10 r1FREB 
MOV l1"B 
JMP NOTE0 ;ICONTINUE AT NOTE0 
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4793 CD9442 
4796 78 
4797 E613F 
4799 47 
47911. E5 
47913 210A00 
479B 19 
479F 7£;, 
47A0 E6F0 
47A2 B13 
47A3 77 
47A4 El 
41A5 23 
47A6 C3DD41 

47A.9 CD9442 
47AC 78 
47AD 87 
47AE 87 
47AF 87 
47B13 87 
4781 47 
47B2 E5 
47133 21139100 
4786 19 
4737 7E 
4738 E60F 
47BA B0 
4738 7'7 
47BC El 
47BD 2B 
47BE C3DD41 

47Cl CD9442 
47G/-J, E5 
47C5 2113700 
47G8 19 
47C9 7E 
47CA E6BF 
47CC 05 
47CD C2D247 
47D0 F640 
47D2 77 
47D3 E1 
'.&7D4 23 
47D5 C3DD41 

47D8 136132 

;nus ROUTINE: HILL SET THE DtL1A.TION OF f-'t~ 

JENVELOPE ATTACK TIME. 
RT H1E: CALL i\l HEl-t.D .. GET VALUE 

NOV 
ANI 
HOV 
PUSH 
LXl 
DAD 
HOV 
ANI 
OM 
MOV 
POP 

A~B 

0FH 
BaA 
H 
H,,10 
D 

A"M 
0F0H 
l~ 

M ... A 
H 

DCX H 

;SAVE ONLY 4 BITS 

;SAVE STATEMENT ADORe 

; PO INT TO MSCB 
.: GET 0 LD T I ME 

;INSEHT NEW TIME 

JMP FIND3 JNEXT CMD PLEASE. 
.inns HOUTINE ALLOWS THE DIRECT CONTROL OF 
;THE CARD"S VOLUME. 
LEVEL: CALL NHEAD :;GET VALUE 

MOV A;B 
ADD It ;;SHIFT LEFT 4 BITS 
ADD A 
ADD A ; ; 
ADD A 
1'10 V B .. A 
PUSH H JSAVE STATEMENT ADDH. 
LXI H", 9 
Di~,D D .. PO INT TO t1VOB 
r-lOV A~ t1 
ANI 0FH ;REMOVE OLD VOLUME 
OHA B "PUT TOGETHER 
~:iO V tiL .. A 
POP H 
DCX H 
.H1P F IND3 .. GET NEXT CHARACTER 

;THIS ROUTINE WILL SET A DON'T-TURN-0:r7 
;FLAG<DTO)"THE 11US!C CARD WILL BE UPDATED 
;WITHOUT RETRIGGEHING THE ENVELOPE 
;CIRCUIT FOR ONLY ONE ATTACK ENVELOPE~ BE 
JSURE TO USE AN ENVELOPE WHICH ENDS IN A 
.. CONSTANT AI':lPLITUDE OR NO MOHE SOUNDS WILL 
:; BE HEAHD FHO!1 THE CARD Ar'TEH THIS COlYj-
;MAND. 
LEVON: CALL WHEAD 

PUSH H 
LXI H", 7 
DAD "D 
NOV A", r1 
AN r 0BFH 
OCR B 
JNZ LEVI 
ORI ,.lil0H 

LEV! ~ MOV ft,A 
POP H 
DCX H 

. . 
JJ $ 

JJCALC ADDR OF FLAG BYTE . . 
,p,p 

J.:; GET F"LAG BYTE 
,; .: CLEAR rna BIT 
;;TEST DIGIT AFTEH " L" 
JJJMP IF DIGIT WASN~T 
;,;5ET DTO BIT 
JJSTORE NEW DTO BIT 

Jr-lP :f:l:NDJ JNEXT CH.AHAGTEH 
IJTHIS ROUTINE SETS OR CLEARS THE TRIPLET FLAG@ 
TRIPI: MVI B~2 ;;S£T COUNT 2.TRIPLETS 
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47DA DA- DB i21DAH · . .13 

47D8 121603 TRIP2: t1VI B .. 3 ;;5£T COUNT 3uNO TRIPLETS 
47DD E5 PUSH H · . .1 3 

47D£ 21071210 LXI Ii; 7 "';CALC ADDR OF FLAGS 
47E1 19 DAD D ;; 
41E2 7E . MOV A.,M ... .; GET f'LAG BYTE 
47E3 E6FC ANI 0FCH ,nCLEAR TRIPLET FLAG BIT 
47E5 B0 ORA B ;;SET BITS TO :2 OR 3 
47E6 77 MOV MJ1A ;;STOHE TRIPLET FLAG 
41E7 El POP H · . 33 
47E8 C34941 Jt1P FIND! · . 31' 

.. THIS ROUTINE WILL LET THE USER SET THE 
JKEY SIGNATURE FOR A MUSICAL PIECE~ 
11'HE NOTES THAT SHOULD BE SHARPED OR FLATED 
1WILL BE TYPED IN AFTER THI S COMt1A.ND .. 
JEXAMPLE: (l{.,+F,,-B) 

47E13 E5 KEYS! : PUSH Ii ;SAVE STATEMENT ADDRe 
47EC 215F4A LX! H"KMEM 
47EF 060E MVI 8,14 
47Fl AF XRA A 
47F2 77 KEYS8: ·MOV M3A .. Cl~EAR Kl1EI'X 
47F3 23 INX H 
471"4 1215 DCR 13 
471"5 C2F247 JNZ KEYS8 
47F8 El POP Ii ;RESTORE STATEMENT 

.,', 47F9 23 KEYS7: INX if 
47FA 7£ MOV A.I ttl 
4.7FB E67F AN! 7FH · . . $33 

47FD 12161313 tW I 1.3 3 0 
47FF FE213 CPl ' -I- v ;, SHAft?? 
4801 C213948 JNZ H:EYS2 
48134 0601 NVI 13",1 :; DEI.:rA= 1 
48136 C31048 JMP KEYS3 
4809 FE8D KEYS8: CPI fI _ W :; FLAT? 
4813B C23E48 JNZ KEYS5 
4813E 06FF tWl B",I2IFF'H ;DELTA=-l 
48113 23 KEYS3: INX H 
4811 7E MOV A .. M ;GET LETTER 
4812 E67F ANI 71"H · . . ;.61 

·4814 0E01 I'1V! C,,1 ;SET KMEM OFFSET 

4816 £5 PUSH Ii JSAVE STATMENT ADDR. 
4817 213B48 LXl H"KEYS4 
481A E3 XTHr.. .;S£T A RETURN ADDRESS 
481B FE43 CPI fI C ' 
481D C8 HZ 
481E 13C INR C 
481F 13C lNR C 
4820 FE44 CPI • D fl· 
4822 C8 . RZ 
4823 0C INR C 
4824 0C INR C 
4825 FE45 cpr • E e 

4827 C8 RZ 
4828 0C INR C 
4829 FE46 CPI fI F W 

4828 C8 HZ 



482C 0C INR C 
482D 0C INR C 
482E FE47 CPl 'G! 
4830 C8 HZ 
4831 0C INR C 
4832 rac INR C 
4833 FE4l CPI 'A U 

4835 C8 RZ 
4836 0C INR C 
4837 0C INR C 
4838 FE42 CPI 9 B ~ 
483A C9 RET J RETURN TO KEYS4 
4838 CA4648 KEYS4: JZ KEYS6 ;JUMP.I'!F A LETTER 
483E FE29 KEYS5: CPl ' ) w ; CO Mt1AND END? 
4840 C2F947 JNZ KEYS7 1 JuriP.., IF NOT AT END 
4843 C34941 JMP FINDl lEND" SO EXIT 
4846 D5 KEYS6 : PUSH D 
4847 E5 PUSH 11 
4848 215F4A L.XI H.I' KNEL'1 
484B 59 MOV E .. C 
484C 1600 MVI D.,f2! 
484E 19 DAD D ;POINT AT NOTE IN KMEH 
484F 70 l10V 11.l1B :; SET DEL.TA 
4850 E1 POP H 
4851 Dl POP D 
4852 C3F947 JMP KEYS7 lBACK YOH HORE NOTES 

., 

ITHlS ROUTINE CAN SET .. CLEAR OR l.EAVE 
;UNCHANGED THE FOUR UPPER CONTROL BITS OF 
lTHE SPECIAL CONTROL BYTE AT XXF2H OF THE 
lMUSIC CARD .. 

4855 23 CTRLl: INX H 
4856 CD8942 CAL.L SPACE J HGE! CODE 
4859 CD8042 CALL NUMB 
48SC DA6548 JC CTRL2 J,;,; NUMBER? 
485F CD9A48 CALL MASK · .. 8 , Ji> 

4862 C35548 J:1P CTRL! JH 
4865 FE58 CTRL2: CPI ~ X' .VIS IT uX" '1 
4867 C21A.48 JNZ CTRL3 · . . .. J>.1' 

486,A, 3E01 f1V I A$l · . . ;, .11 .If 

486C CD9A.48 CALL MASK 
486F 3ABE49 L.DA l11 nJ 
4872 E6FE ANI 0FEH :;;; CO fUm:CT 890ft" MASK 
4874 32BE49 STA 1'11 · .. .. .II J1 

4877 C35548 JMP GiRL! ;BACK FOR MORE 
487A 2B CTRL.3: DCX H, :;;; END OF CMD? 
4878 E5 PUSH H H;SAVE SiATEr4ENT AD DR 
487C 3ABF49 LDA 1'12 JGET HAND" MASK 
487F 07 RLe 
4880 07 RLC 
488,1 07 RLC 
4882 07 RLC 
4883 F60F ORI . 0FH 'I'" l) 

.iJ Ji> .. 

4885 47 t10V B.I>A .: SAVE t-i2 
4886 3ABE49 LDA Ml ,; GET ··OReo t1ASJ{ 
4889 07 RLC 
4B8A 07 RLC 
488B 07 RLC 
4B8C 07 fil.C 
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4880 E6FIZl 
488F 21rZ1A,00 
4892 19 
4893 .86 

"4894 
489S 
4896 
4897 
'489A 
489C 
4890 
48A0 
4SA1' 
4SA3 
48A4 
4SA7 
4SAA 
4SAB 
4SAO 
48AE 
48131 

48132 
483S 
4S136 
4sa7 
4SSA 
48BB 
4SBE 
48C0 
4SC3 
4SC6 
4se7 
48C8 
48eB 
48ce 
4SCF 
4801 
4804 
4S0S 
4806 
48D9 
48D13 
480E 
48£0 
48E3 
4813:6 
48E9 
48EC 
48J1;D 
48EE 
4SEF 
48F2 

A0 
77 
E1 
C3DD41 
E601 
47 
3ABE49 
07 
E6FE 
130 
3213£49 
3ABF49 
07 
E6FE 
130 
328F49 
09 

009442 
18 
87 
C21049 
OS 
1 1 E04A 
0E04 
C30148 
C09442 
78 
B7 
C24249 
05 
11604A 
0E01 
COFD48 
213 
23 
CD8942 
FE~O 
CAF248 
FE29 
CAF948 
C08042 
DADS48 
C09442 
78 
12 
13 
C30648 
213 

MASK: 

ANI 
LXI 
DAD 
ORA 

ANA 
HOV 
POP 
J!1P 
ANI 
MOV 
LDA 
RLC 
ANI 
ORA 
STA 
LOA 
RLC 
ANI 
OM 
STA 
RET 

0F0H 
H611a 
o 
M 

B 
M"A 
H 
]<' IND3 
1 

0FEH· 
B 
Ml 
M2 

0FEH 
B 
r12 

· . . ;,,; 

.: PO INT TO MSOB 
;SET ALL 1 BITS 

;SET ALL 13 BITS 
;SAVE NEW MSCB · .. ;"11 

;;;EXIT. FINISHED. 
;15 L5B=0 OR 11 · . . ;11 

,; ,;,; GET "'OR" MASK 

· .. " .. " 
;;;CREATE NEW "OR" 
;;;GET "AND" MASK 

eo. 
6,/1 II 

;;;CREATE NEW "AND" 

":THIS ROUTINE WILL LOAD IN THE PARAMETERS 
;SPECIFIED FOR A WAVEFORM(W0-X) OR AN ENVELOPE 
J(E0-X) INTO A TABLE FOR LATER USE IN MUSIC. 

/ 

J "X" CAN BE ANY VALUE FROM 0 TO 1. 
WAVEl: CALL NHEAD 

HOV AlB 
ORA A 
JNZ WVX 
PUSH D 

;GET NUMBER 
..: CHECK FOR ZERO 
JJUt1P6 1F NOT A LOAD CMD 

LXI DaWMEM JPOINT' TO t-,AVEFORM MEMORY 
MVI C64 ' 
JMP FLT! ;GO COMPUTE TABLE ADOR. 

SHAPE: CALL NREAD 

FLT 1 : 

FLTS: 
FLT2: 

F'LT3: 

ftJOV A., B 
ORA A 
JNZ SHX 
PUSH D 
LX! D"EMEl1 ;POINT TO ENVELOPE MEMORY 
MV 1 C., 1 
CALL TADJl 
DCX H 
INX H 
CALL SPACE 
CPI 01SQ 
JZ FLT3 
CP I I ) , 

JZ FLT4 
CALL NUMB 
JC FLTS 
CALL NREAD 
!'lOV A,,,B 
STAX D 
INX D 
Jf1P F'LT2 
DCX H 

6-26 

;COMPUTE TABLE ADDRESS 

· . ",/I 

;GO REMOVE LINE NO. 

; END OF COf1r1AND 
;CHECK FOR A NUMBER 
1 JUM?.1 IF NOT A Nur4BER 
IGET NEXT NUMBER 
,; GET DATA 
;SAVE NO. IN TABLE 



481'3 CD76!!2 
481'6 C3D648 
48F9 D1 
481'A C34941, 
481'D CD9442 
4900 E5 
4901 2600 
4903 6S· 
4904 29 
4905 29 
4906 29 
4907 29 
4908 0D 
49139 G20749 
490G 19 
490D EB 
ill90E El 
4901' C9 
L,191~ 3D 
4911 E601 
4913 01 
491£1 01 
491S 07 
4916 07 
4917 47 
4918 E5 
4919 210A00 
L,\91C 19 
~,91D 7E 
1,\91£ E6EF· 
4920 B0 
4921 77 
4,922 £1 
4923 7£ 
'~924 1'£2D 
4,926 C23E49 
AI929 GD5£49 
1.j192C D5 
4.92D C5 
492£ 11ED4A 
4931 0E04 
493~~ CD1'DI.t8 
LJ;9'36 E3 
4937 0E80 
4939 CDE143 
493C El 
493u D1 
493E 2B 
4931' C3DDl! 1 
4942 CDSE49 
4945 D5 
4946 C5 
4,947 116D4,A, 
4,94A 0E01 
494G GDFD48 
4941' £3 
1~950 01 E000 

FLT4: 

TADJ 1 : 

WVX: 

WVX! : 

SHX: 

GALL. 
JMP 
POP 
Jt1P 
CAL.L 
PUSH 
I1VI 
t10\! 
DAD 
DAD 
DAD 
DAD 
DCa 
JNZ 
DAD 
XCHG 
POP 
RET 
DCR 
ANI 
RL.C 
RLC 
RLC 
RLC 
!'lOV 
PUSH 
LXI 
DAD 
HOV 
ANI 
ORA 
t10V 
POP 
MOV 
CPI 
JNZ 
CALL 
PUSH 
PUSH 
LXI 
MVI 
CALL 
XTHL 
MVI 
CALL 
POP 
POP 
DCX 
Jr1P 
CALL 
PUSH 
PUSH 
LXI 
MVI 
CA.LL. 
XTHL 
LXI 

NNUt14 
FL.T2 
o 

. F'uml 
tJREAD 
H 
HI0 
L"B 
H 
H 
H 
H 
C 
TADJ2 
D 

H 

A 
1 

BIA 
H 
lia 10 
D 
A" t1 
357Q 
B 
t1.di 
H 
Put1 
3 = , 

WVXl 
OFF 
o 
13 
VI Wr-1EI"! 
C" I", 

TADJl 

C,,128 
TRAN! 
H 
o 
H 
r~INV3 

OFF 
lJ 
B 
DJ!Et1EM 

C" 1 
1A0..11 

B .. 0E0H 

tr27 

; GET Tf-iBLE NtJrlBER 
JSAVE STATEMENT ADORe 

; SF;'!' HIL=NlH1BER 
;X2 
;X4 
JX8 
; X16 

; INCREASE AGAIN? 
lADD TABLE START 

JRESTORE STATEMENT 

JADJUST CTRL BIT 
;SAVE CTRL BIT 
lSAVE STATEMENT ADDRo 

,; PO .HlT TO MSCB 

; CHANGE i,lA\1EFORr1 SELECT 
;PUT INTO CHEH 
JRESTORB STATEMENT 

rr RAN S FER ,\.uWEFO RN? 
;; Juri?" I F NO .. 
JTURN-OFF CARO 
;J;SAVE CMBM ADDRESS 
JSAVE CAROaS ADDRESS 

;,;;SET HIL=CARD'S ADDR. 

:0 TRANSFER WAVEFORr1 

;; 
JTURN-OFF CAHD 

l;lG£T CARD"S ADDRa 



495:3 109 
4954 0E10 
4956 CDE143 
4959 E1 
495A. D1 
495B C33B49 

495E D5 
4951" E5 
4960 210A00 
4963 19 
4964 7E 
4965 1"680 
4967 EB 
4968 4£ 
4969 23 
496A 46 
496B 60 
496C 2£1"2 
496E 71 
4961" E1 
4970 D1 
491'1 C9 

4972 
49A0 00010 
49A2 010130 
49.A.4 12HiJ0/21 
49A6 1010100 
49A8 010 
49A9 100 
49AA 64 
49AB 04 
49AC 04 
49AD 1211 
49AE 01 
49AF 01050 
4981 0050 
49.83 0050 
49B5 0050 
49B7 00 
49.88 0050 
49BA 0050 
49BC 01 
49BO 01" 
49.8E 1210 
49BF 010 
49C0 00 
49Cl FF' 
49C2 00 

OFF': 

DAD 
HVI 
CALL 
POP 
POP 
,JM? 

PUSH 
PUSH 
LXI 
DAD 
MOV 
ORI 
XCHG 
t10V 
INX 
t10V 
MOV 
t1V 1 
MOV 
POP 
POP 
RET 

B 
C,,16 
THANl 
H 
D 
\.lVX! 

D 
H 
H.e10 
D 
A.D r1 
80J:! 

C""M 
H 
B", t1 
H .. B 
L.,I2lF2H 
t1 .. A 
H 
D 

;POINT TO GRD EI1JVELOPE 

lTRANSFER ENVELOP~ 
a;; 

JFIND END OF CMDe 

;GE1' MSCB 
,; SET "OFF" BX T 

lJLOW ADDR OF CARD 

JJHIGH ADDR OF CARD 
;;8&C POINT TO CARD 
lJH&L POINT TO CSC8 
rfumJ"~()FF CARD 

; SCRATCH 1'1EMORY TABLE 
DS 12l56Q ;SPACE FOR STACK-2 

TOPS2: DW I2l .. SAVE OLD STACK POINTER 
011.1 I2l 
DVJ !2i 

TSTK: DW 0 ;STACK FOR SOFTW. TIMER 
T 1: DB I2l .. TUIE STORA.GE 
T2: DB I2l JDITTO 
T3: DB 112l0D .. BEATS PER MINUTE 
T4: DB LA H3El~TS PER MEASURE 
T5: DB 4 .. NOTE DURATION IBEAT 
Nt: DB 1 HIlO 0 OF CARDS/NEASURE 
Ne: DB 1 SCARD BEING SERVICED 
AJ: D\.J 05000H ;START OF MUSIC FILEc 
Ae: DW 05000H ;NEXT MEASURE POINTER 
A3: DW 12l5012ll2lH .. REPEAT POINTER. START 
A4: OW 05000H JREPEAT POINTER .. END 
INREP: DB I2l ;;COLON FLAG 
BREP: DW 5000H ;JCOLON",STARTING ADDRESS 
ERE?: DW 5012l0H ;;COLON .. END ADDRESS 
B1: DB 1 JCARD COUNTER 
Be: DB 0FH .. EOJ.VI ACCUNULAiER 
Ml: DB /2l ;SAVE "ClRn MASK BYTE 
112: DB '" ; SAVE "AND" r1ASK BYTE 
1-13: DB 0 JUSED BY "DEC!" 
STPFG: DB 0FFH ;STOP FLAG(SOFTWARE TIMER) 
Pf.lSS: DB 0 ; CONTROL PARAMETER 
.• THI S TABLE SAVES ALL INF'OF1.MAT ION' 
JNECESSARY TO UPDATE AND CONTROL UP TO 
lEIGHT MUSIC CARDS~ 
[,lAC 1 t1AC ao C 1 

DWCARDS+Cl ;; POINTER TO CARDwS ADDR. 
DW 05000H ;POINTER TO STATEMENT 
DB 04 lFIX NQ03 INTERRUPT CT~CINTl) 
DB 01 JINTERRUPT COUNTER (INT2) 
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DB 1211 ;:;TRIPLET COUNTER 
DB FLG :; :; DTO., EOM & TRIPLET FLAGS~ 
DB 247Q :; MFREQ. FREQUENCY BYTE ' , 

DB 0F4H :; tWOB. VOL./OCT. BYTE 
DB 0C0H ; MSCB .. , SPECIAL CTRL BYTE 
DB 01 JREPN. NUMBER OF REPEATS 
OW 05000H' JREPS. START OF REPEATS 
DW 051218121H :; REPE .. END OF REPEATS 
ENDM . :> ' ., 

CMEl1: MAC I 000H ; CARD 1 ' 
DW CARDS+00131313H :;; POINTER TO CARDIS AI;lOR .. 

49C3 131380 
49C5 1313513 ow 12J500121H ;POINTER TO STATEMENT 
49C7 134 DB 04 JFIX NO • ., INTERRUPT CT.(INT1> 
49C8 131 DB 01 :;lNTERRUPT COUNTER (INT2) 
49C9 01 DB 1211 ;;TRIPLET COUNTER 
49CA I2IF DB FLG .; :; DTO" EOM & TRIPLET FLAGS 
49CB A7 DB 247Q ;MFREQ .. FREQUENCY BYTE 
49CC 1"4 DB 0F4H ; t1VOB. VOL .. /OCT .. BYTE 
49Cb C0 DB 0CelH :; MSCB. SPECIAL CTRL BYTE 
49,CE 131 DB 131 JREPN" NUMBER OF REPEATS 
49CF 1305121 OW 050012JH ; REPS. START OF REPEATS 
4901 81350 DW 050812JH JREPE. END OF REPEATS 

MAC! 100M JCARD 2 
DlJ CARDSHHJl130H :;:; POIN1'ER TO CARD IS' AO.DR. 

49D3 0081 
49D5 0050 DW 05000H iPOINTER TO STATEMENT 
49D7 134 DB 1214 JFIX NO."INTERRUPT CT. (INTI) 
49D8 131 DB 01 ;INTERRUPT COUNTER ClNT2 ) 
49D9 01 DB 01 JJTRIPLET COUNTER 
49DA 01" OB FLG .: ;OTO" EOM 8. TRIPLET FLAGS 
49DB A7 DB 247~ .; MFREQ. FREQUENCY BYTE 
49DC F4 DB 0F4H .: MVOB. VOL./OCT. BYTE 
49DD CI2I DB 0C13H .; MSCB. SPECIAL CTRL BYTE 
49D£ 01 DB 01 J REPN. NUr1BER OF REPEATS 
49DF 013513 DW 05000H JREPS .. START OF .REPEATS' 
49E1 80513 DW 051380H .: REPE. END OF REPEATS 

t1AC 1 200H JCARD 3 
DW CARDS+00200H ;':·POINTER TO CARD'S ADDR. 

49£3 0082 
49E5 1313513 OW 050130H :;POINTER TO STATENENT 
49£7 134 DB 134 JFIX NO.~INTERRUPT CT. (INTI) 
49E8 131 DB 01 JINTERRUPT COUNTER (lNT2) 
49£9 01 DB 131 ;;TRIPLET COUNTER 
49EA 131" DB FLG ;;DTO" EOM & TRIPLET FLAGS 
49EB A7 OB 247Q .; MFREQ .. FREQUENCY BYTE 
49EC F4 DB 0F4H .; MVOB .. VOL.,,/OCT. BYTE 
49ED C0 ' DB 13C0H .; MSCB. SPECIAL eTRt. BYTE 
49££ 01 DB 1211 JREPN .. NUMBER OF REPEATS 
49EF 131350 D\OI 1350130H .; REPS .. START OF REPEATS 
491"1 81350 DW 05080H .: REPE .. END OF' REPEATS 

t1AC 1 300H JCARD .4 
OW CARDS+130300H ;; POINTER TO CARD'S APOR. 
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49f3 0083 
491"5 01350 
491"7 04 

'1,491"8 01 
"49F9 01 
491"A 0F 
49FB A7 
49FC F4 t 
49PO Cta 
49fE 01 
49FF 0050 
4A01 805"0 

4A03 012184 
4A.0S 0050 
4A07 04 
4A08 01 
4A09 01 
4A0A 0F 
4AtaB A7 
4,A,09 F4 
4A0D C0 
4A0E 01 
4A0F 0050 
4,A,11 8050 

4A13 0085 
4Al5 10050 
4l~17 04 
4A18 01 
4A19 01 
4t",lA 0F 
4A18 A7 
4AIC f4 
4AIO C0 
4AIE:; 01 
4A1F 0050 
4A2,1 8050 

4A23 0086 
4A25 0050 
4A27 1214 
4A28 01 
4A29 01 
AA2A. elF 
4A2B A7 
4A2C F4 
4A.2D Cel' 
4A2E 01 
4A2F 012150 
4A31 8050 

DW 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DW 
DW 

MAC I 
DW 

DW 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
.oW 
.oW 

HACl 
DW 

.ow 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
OW 
DW 

05000H 
04 
12!1 
12!1 
FLG 
247Q 
0F'4H 
I2!C0H 
01 
050012!H 
05080H 

;POINTER TO STATEMENT 
;FIX NOqINTERRUP'f CT.(lNTl) 
JINTERRUPT COUNTER CINT2) 
;;TRIPLET COUNTER 
;;DTO~ EOM & TRIPLET FLAGS 
;MFREQo FREQUENCY BYTE 
JMVOB. VOL./OCT. BYTE 
JMSCB. SPECIAL CTRL BYTE 
JREPN@ NUMBER OF HEPEATS 
JREPSa STAHT OF REPEATS 
JREPE* END OF REPEATS 

:; Ci~RD 5 
\ 

CARDS+00412!I2!H ;; POINTER TO CARDiS ADOR. 

~50f2!0H 

1214 
01 
01 
FLG 
247Q 
0F4H 
0C~H 

01 
1Zl5000H 
05080H 

JPOINTER TO STATEMENT 
JFIX NO.~INTERRUPT CT. (INTI) 
JINTERRUPT COUNTER CINT2) 
JJTRIPLET COUNTER 
;; DTO" EOrt! &: TRI PLET FLAGS 
JMFREQ9 FREQUENCY BYTE 
;MVOB~ VOL./OCT. BYTE 
IMSCB. SPECIAL CTRL BYTE 
,; REPN. Nur1BER OF HEPEATS 
;REPS. START OF REPEATS 
JREPE. END OF REPEATS 

500H ;CARO 6 
CARDS+00S0SH ;J POINTER TO CARD'S ADDR& 

05000H 
04 
01 
01 
FLG 
247Q 
0F4H 
000H 
01 
05001011 
05f2!81OH 

.; PO INTEH TO S1'ATEt1ENT 
IFIX NO~~INTERRUPT CT. (INTI) 
IINTERRUPT COUNTER (INT2) 
J JTRIPLET COUNTER 
;;DTO~ BOM & TRIPLET FLAGS 
; f1FHEQ. FREQUENCY BYTE 
JMVOB$ VOL~/OCT. BYTE 
lMSCB. SPECIAL CrRL BYTE 
H1.EPfll 0 NUMB:r::R 0 F REPEAT S 
;REPS~ START OF REPEATS 
JREPEG END OF REPEATS 

tMC 1 600H J CARD 7 
DW CARDS+0S600H II POINTER TO CARD'S ADDR. 

DW 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
Dv1 
DW 

050010H 
04 
01 
01 
FLG 
247Q 

'I2!F4H 
0CIOH 
01 
05000H 
05080H 
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;POINTER TO STATEMENT 
JFIX NOe.INTERRUPT OT.eINT!) 
J H1TERRUPT COUNTERONT2) 
J .: T HI PL.E'r UNTER 
;;DTO# EOM & TRIPLET FLAGS 
JMFREQ. FREQUENCY BYTE 
JMVOB. VOL~/OCT. BYTE 
;MSCB~ SPECIAL GTRL BYTE 
JREPN. l\lOMBER OF REPEATS 
JeEPS. START OF REPEATS 
JREPE. END OF REPEATS 



4A33 0087 
4A35 0050 
4A37 04 
4A38 01 
4A39 01 
4A3A 0F 
4A3B A7 
4A3C F4 
4A3D C0 
4A3E 01 
4A3F 0050 
4A41 81'350 

4A43 63 
4A44 68 
4A45 73 
4A46 7B 
4A47 82 
4A48 89 
4A49 90 
4A4.A. 96 
4A4B 9C 
4A4C A2 
4.A.4J) A7 
4A4E AC 
4A4F B1 
4A50 B6 

4A51 B6 
4A52 :81 
4A53 AC 
4A54 A7 
4A55 A2 
4A56 9C 
4A57 96 
4A58 90 
4A59 89 
4A5A 82 
4A5B 78 
4A5C 73 
4A5D 6B 
4ASE 63 

4A5F 00 
4i~61'3 00 
4A61 00 
4A62 00 

MAC 1 7130H .;: LAST J> CARD S 
DW CARDS+00700H JJ PO ~TER TO CARD'S ADDR. 

DW 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DVJ 
DW 

05000H 
0Ll 

;POINTER TO STATEMENT 

01 
101 

lFIX NOe.lNTERRUPT CT~(INT1) 
.: INTERRUPT COUNTER (INT2) 
JJTRIPLET COUNTER 

FLG 
247Q 
0F4H 
0C0H 
01 
05000H 
05080H 

;)DT03 EOM & TRIPLET FLAGS 
J MFREQ.. I<~REQUENCY BYTE 
JMVOB. VOL./OCTeBYTE 
lMSCB .. SPECIAL CTRL BYTE 
JREPN. NUMBER OF REPEATS 
JREPS. START OF REPEATS 
JREPE. END OF REPEATS 

;THIS TABLE DEF.tNES ONE OCTAVE OF' 
JNOTES FOR THE MUSIC CARD. 
Nt'1EM: DB 1I.,\3Q ;~C 

DB 153Q J C 
DB 163Q ;=D 
DB 173Q J D 
DB 202Q ;+D 
DB 211Q :; E 
DB 2~20Q J F 
DB 226Q :; +F 
DB 234Q ; G 
DB 2Q J+G 
DB 241Q:; A 
DB 254Q J+A 
DB 261 Q J B 
DB 266Q .; +B 

I; THIS TABLE 
;1 NOTES FOB. 

DEFINES ONE OCTAVE OF 
INVERTED MUSIC 

I t·lil:t/l : DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

6Q ;;-C 
261Q 
254Q 
241Q 
242Q 
23<'4Q 
226Q 
220Q. 
211 Q 
202Q 
173Q 
163Q 
153Q 
143Q 

;; c 
,;; -0 
n D 
,;:; +D 
;; E 
JJ F 
.: :; '4-' F 
J; G 
.tJ+G 
J; A 
JJ+A 
:n B 

PLAYS ·tB 
PLAYS B 
PLAYS +A 
PLAYS A 
PLAYS +G 
PLAYS G 
PLAYS +F 
PLAYS F 
PL1\YS E 
PLAYS +D 
PLAYS D 
PLAYS +C 
PLAYS C 
PL,AYS+B 

ITHIS IS A KEY SIGNATURE TABLE WHICH 
;INDICATES WHI6H NOTE SHOULD BE SHARPED 
lOR FLATED. 0=NATUru~L" 1=SHARP3FFH=FLAT .. 
KMEM: DB 0 

DB 0 ;G 

DB " 
DB 1D 
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4,A,63 130 DB 0 
4,A,64 00 DB 0 JE 
4A.65 00 DB 0 JF 
4A66 013 DB /0 
4A67 00 DB " 1G 
4A68 100 DB " 4A69 00 DB 0 JA 
4A6A 00 DB 0 
4A6B 013 DB 0 ;13 
4A6C 00 DB 10 

JTHIS TABLE DEFINES EIGHT ATTACT ENVELOPES 
JOF 16 BYTES EACH .. 

4A6D 0F0E0D0C EMEM: DB ,15.914" 13" 12 :,HE(jj-(jj 

4A71 0B0Aca908 DB l1.d0,l)9,,8 · . LINEAR DECAY $,9 

4A75 070613504 DB 7"6.95,,4,, · . TO ONE .. 1.1 

4A79 030210101 DB 3.-2.,1.,1 · . .18 

• .I 

4A1D 0F0E0DcaC DB 15814,/1'13,,12 nE0-1 
4AS! 080Aca808 DB 11.dl2l .. 8 .. 8 · . LINEAR DECAY ,9,9 

4A85 081380808 DB 8,,8.11'8,p8 · . TO EIGHT .. " JI 

4,A,S9 0808138138 DB 8"8,,, 8 .. 8 3J 
,,; 

I,lA8D 0306090C DB 3,,6,,9.912 JJJEca-2 
4A91 0F0E0D0C DB 15" 14;13" 12· · .. UP AND DOWN .IJ1" 

4A95 ftJB0A0908 DB 11",10",9,,8 · .. ", , 
4A99 010613504 DB 7,,6 .. 5,4 • • 0 "1" 

'~ · 8 

4A9D 020509013 DB 2"5,,9,,,11 .: .::1::0-3 
L&AAI 0D0D0D00 DB 13" 13" 13 ... 13 1; UP" LEVEl." DOWN 
4AA5 0D0D0DIOD DB 13" 13" 13" 13 • • JlJI 

4AA9 0B090502 DB 11,,9,,5,1/2 · . I" 

· " 4MD IOF0D0C0C DB 15,,13,,12 .. 12 ;; E0-4 
4ASl 0C0C0C0C DB 12" 12" 12" 12 · . CONSTANT AMPL .. .1.1 

4AB5 0C0C0C0C DB 12,,12 .. 12,,12 ;; 
4AB9 f2lC0C0C0C DB 12,,12,,12 .. 12 ~ . 

II" · " 4ABD 0F0C0A09 DB 15" 12" U',,9 ;; E0 .. 5 
4ACl 08070605 DB 8" 7,,6 .. 5 · . FAST DECAY .I" 
4AC5 040403133 DB 4,,4,,3,,3 • • 

" " 4AC9 02020201 DB 2,,2,,2 ... 1 · . "" ,; 
4ACD 0F060E01 DB 15" 8.,1 4" 7 ;;£0-6 
4ADl 0D060C05 DB 13"6,,,12,,5 · . WAVERING DECAY "" 4AD5 0B040A03 DB 11,,4~10.13 · . .. I 

4AD9 090210801 DB 9" 2" 8" 1 ;; 
i 

4ADD 080E0F0F DB 80P 14" 15" 15' i i £0-7 
4AEl 0F0F0F0F DB 15" r 5.1' 15" 15 o • MODERATE ATTACK JlI 

4AES 0F0E0D0C DB 15"14,,,,13,,12 · . AND SLOW DECAY .1>.1 

4AE9 0B0A0908 DB 11,1/10 .. 9,,8 ;; 

· " iTHIS TABLE DEFINES EIGHT WAVEFORMS OF 
;128 BYTES LONG EACH TO BE TRANSFERRED IN 
JTHE FUTURE TO A MUSIC CARD. 
WM0 MACRO 

D~.j 0C0C0H.e0C0C0H ;SQUAREWAVE 

.<[~ 

"-, ;' ",1 
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DW 0C0C0H.,eJCeJC0H 
Dvl 0C0C0H",eJC0C0H 
D"J 0C0C0H ... 0C0C0H 
DH 0.4. 04 i21HoI> 01..1 040H 
D~.r 01..l040H .. 1214 040rl 
DflT 04040H.9 0!H~40H 
DW 04040H" 04040H 
END!1 . 

JI 

Wlil MACRO ;; 
DW 0A894 H; 0CABAH ;SlNEWAVE 
DW I2lEID7H,,0E9E7H 
DW 0EIE1H.lI0CAD7H 
DW 0A8BAH",08094H 
DW 0586CH .. 03646H 
DW 01F29HJl01719H 
DW 0!F19H ... 03629H 
DW 05846H.;o 08(~6CH 
END~1 . .. 

Wt12 t1i\CRO · . :I .Ii' 

DW 0A090H.I'0CI2lB0H J TRIA.NGl.E WAVE 
D1..J 0E0D0H.Il0FFF0H 
DW 0E0F'0H" r2lCI3D0H 
D'~l 0A0B0H~08eJ90H 
m.r 06070H,,04050H 
Dt.J 02030H,,00010H 
m·l 02010H,,04030H 
Diof 06050H,,08070H 
ENDH 

; 
wr13 MAGRO · . 

" J> 

DW 0AE98H,,0C8BFH n FUNDAt1ENTAL. AND 
D''':1 0G5GAH", 0Al~BAH · . 2ND HARMONIC 

" .I 

DW 12J6999H; 014 7GH 
DW 07270H,,12J6078H 
DW 08E88H,,08G90H 
DW 07784H .. 05667H 
DW 03B46H .. 03836H 
DW 05241H,,08068H 
ENDt4 

,; 
W114 MA.CHO · . 

" .I 

D'VI 0724AH,,0S696H JRECTU'IED SHJEWAVE 
DW 0E3D0Ha 0F3EFH 
DW 12JE3EFH,;0B6D0H 
DW el7296H.I 021iiAH 
DlJl 02121H",02A2AH 
DW 02121H,,02121H 
DW 0212,1 H ... 02121 H 
Di,.l 02121H.I'02121H 
ENDl1 

,; 
WH5 MACRO · . ,,, 

DB 128",255",225,,122 ;;FULL DIAPASON 
DB 114 ... 162 .. 157",137 · . .1''' 
DB 174 ... 210,,184,,171 · . 

J1 '" 
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DB 201., 185.,d~? .. 15 · . ~D 

DB 128.0241. .. 189.40 71 · . 0" 

DB 49 •• 85972 .. 46 · . 
JJ " 

DB' 82J' 119.,99.1' 94 ;; 
DB 14.2 D ! 34., :.3 ! .P 0 · . o .P 

ENDH ;; . 
; 

W'M6 14ACR.O · . ;; 

DB 128.,.161" H)5 .. 214 · . CELLO ,,, 
DB 221:;234,2378239 · . /10 

DB :2 a 5.!> .2 24.no .2 HJ 8 1 95 n 
DB 180.1>167"155,,,142 J; 
DB 128.1' 114.1' HHJl89 ;; 
DB 76,dH .. 46.,32 , J; 
DB 21,,17,,19 11 22 · . ;I; 

DB 29.!'42,,61..89 · . o ; 

ENDt1 • • 00 

; 
VIM 7 MACRO ' .. 

\ 
.7'8 

DB 128 ... 24 P .... 255" 229 · . TR.UMPET .P; 

DB 21216 ... H30p 15/4.1d 38 · . DO 

DB 136" l!.~L~ .. 147 .. 150 • 0 0.0 

DB 153" 11a6., 1413" 138 · . DO 

DB 128",118 .. 116 • .1 H'! ;; 
DB 103.11 !06 .. UJ9,,! 12 · . o .P 

DB 12121 .. 118.1'102,,76 · . 1).0 

DB 50,1/21 .. 1.1115 ;; 
ENDM · . 1)3 

; 
WMEM: VlM0 .H10-0 

4liED C0C0C0CI2I DIoJ ~C0C0H",0C0C0H ; 5 QUAREWAVE 
4AFI C0C00.0C0 DW liJC0C0H.,f')lC0C0H 
4AF5 C0C0CI2IC0 DW 0ceC0H.,0C0C0H 
4AF9 C0CI2JCI2IC0 oW' 12JC0C0Ho0C0C0H 
,,,AfD 4184041840 DW 04040H.,Il 040L&0H 
4B01 40404040 DW 0412i40Hp 04f2i40H 
4B05 404040'-&0 D'VI 04040H",04040H 
4B09 4041214040 OW 04040H ... ~M040H 

WM0 
480D 000000C0 ow 0C0cem", 0C0C0H ;SQUAREWA\fE 
4Bll C0C0CI2J00 DW 0C0C0H..,00000H 
4:615 C00000CI2I DW' 00000H.,Il0C0C0H 
4B19 C000C000 OW raC0C0H .. 0C0C0H 
481D 4121404040 DW 04040H .. 04040H 
4B21 40404040 DW fiJ4040H.,Il04040H 
4B25 4040404121 DW 04040H .. 04040H 
4B29 40404040 DW 04040H.u 0L!.040H 

~lM0 

4.82D C0C0C0C0 DW I2IC0C0H ... 0C0C0H ; 5 QUAREWAVE 
4B31 00C0C0CI2I OW . 0C0C0Hp 0C0C0H 
4B35 C0000000 DW 0C0C0H" 0C0C0H 
4.t339 C0C000C0 OW 0C0C0H ... {2lC0C0H 
4133D 40404040 DW 04040B .. ({ilH;'l40H 
41341 413434040 OW 040/~0F:", (2'40!.~eH'I 

4B45 40404040 Df.., 0404:2iH? 0l.\040H 



4S49 4040l'04~ Dl·! 04040H,,04040H 

WM0 
4l:340 00C0C000 OW 0C0C0H,,0C0C0H lSQUAR~WAVE 
4il51 C0C0C0C0 DW 0C0C0li,,0C0C0:li 
4S55 C0C000C0 OW 0C0C0H,,0C0C0H 
4259 C0C0C0C0 DW 0C0C0H,,0CI2!C0H 
4S5D 40404040 DW 04040H" 0.t&04.0H 
4il61 40404040 OW 04040H,,04040H 
4il65 40404040 OW 04040H" 04040k{ 
4S69 40404040 OW 04040H,,04040H 

WMI lW0-1 
4B60 94A8BACA O~1 0A894H,,0CABAH lSINEWAVE 
4S71 07EIE7E9 OW 0E107H,,0E9E7H 
4B75 E7EI07CA OiJ 0EIE7H,,0CA07H 
4B79 BAA89480 OW 0A8SAH.l08094H 
.l1.ii370 6C584636 OW 0586CH ... 03646H 
4S81 291F1917 DtoT 01F29H,,01719H 
4:685 191F2936 OW 01F19H.l03629H 
4289 46586C80 0\01 05846H,,0806CH .. 

WMl 
4.B80 94A8BACA OW 0A894H,0CABAH . ;SINEWAVE 
4$91 07£IE7£9 DW 0EID7H ... 0E9E7H 
4;a95 E7EID7CA DW 0EIE7H,,0CA07H :. 4299 BAA89480 ow 0A8BAH,,08094H 
4.690 6C584636 OW 0586CH,,03646H 
4BAI 291F1917 OW 01F29H,,01719H 
4SA5 191F2936 OW 01F19H,,03629H 
48A9 46586C80 DW 05846H,,0806CH 

WMI 
4SAD 94A8BACA OW 0A894H,,0CABAH ;SINEWAVE 
413B1 07EIE7E9 OW 0EID7H,,0E9E7H 
4.\3.85 E7E107CA DW 0EIE7H",0CA07H 
4BB9 BAA89480 OW 0A8BAH,08i2194H 
4.\380 6C584636 OW 0586CH"i2I3646H 
4)3C1 291F1917 O~oT 01F29H,,01719H 
4l3CS 191F2936 OW 01F19H,i2I3629H 
4SC9 46586C80 OW 05846H,,0806CH 

VlMl 
4l3CO 94A8BACA OW 0A894H,,0CABAH 1SlNEWAVE 
41301 D7EIE7E9 Oill 0E107H"i2IE9E7H 
4~OS E7EI07CA OW i21El E7H." 0CAO'Ttl 
4S09 BAA89480 DW 0A8BAH,.,08094H 
4S0D 6C584636 DW 0586CH,,03646H 
4,sEl 291F1917 OW 01F29H,,01719H 
48£5 191F2936 OW 01F19H,,03629H 
413E9 46586C80 Ovl 05846H,,0806CH 

\11M2 JWi(J-2 
4.i;3EO 90A0130C0 OW 0A090H,,0C0BI2JH JTRIAN(3LE WAVE 
4,sFl DI2JE0F0FF OW 0E0D0H,,0FFF0H 
413F5 F0E0D0C0 DW 0E0F0H.,i2IC0012JH 
431'"9 B0A09080 OW 0A0B0H,., 12l8'090H 
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4BFD 706105104121 DW 06070HJl0405flJH 
4C01 30201000 DW' 0212130H .. 00010H 
4C05 1021331214121 DW 02010H,04t030H 
4C09 511'613710810 DW 06050H,,08070H 

'¥H12 
4C0D 90.A0B0C0 Dill 0A.090H .. 0C0B0H JTRIANGLE WAVE 
4C11 D0EliJF0FF DW 0E0D0H.,,0FFF0H 
4C15 F0E0D0C0 DW' IZIE0F0H"I2IC0D13H 
4C19 B0A0908.0 DW 0A0B0H,,08090H 
4C1D 7061351340 DW .06070H,,04050H 
4021 31321211130121 DW' 02030H.I'00010H 
4C25 1121203040' DW· 02010H.II04030H 
4C29 512160708121 DW 06050H,I'12I8070H 

WM2 
4C2D 90AI2IB0C0 DW 0A090H,,0C0B0H JTRIANGLE WAVE 
4C31 D0E0F0FF OW 0E0D0H,,0FFF0H 
4C35 F0E0D0C0 DW 0E0F0H,II0C000H 
4C39 B0A09080 OW 0A.0B0H,,0812190H 
4C3D 70605040 DW' 06070H .. 0405121H 
4C41 3020112100 Di.J 121203I21H,,0001!aH 
4C45' 102133040 DW 021211 'iUi" 04030H 
4C49 512161217080 DW 12161215I21H,p08010H 

vll'12 
4C40 9 I2IA03121C 121 DW 0A090H.,,0CtZiB0H ;TRIANGLE WAVE 
4C51 D0EI2IF0FF OW' 0E0D0H,,0FFF0H 
4C55 F0E0D0C0 DVl 0E0F0H,,0C0D0H 
4C59 BI2IA0908121 OW' 0A0B0H.!'0809121H 
4C50 706051214121 DW' 06010H..,04050H 
4C61 30201000 DW 0203 121 H." 00010H 
4C65 10203040 OW' 1212010H.,0403I21H 
4C69 5121612111218121 DW' 06050H,,0812110H 

W'M3 JW0-3 
4C60 98AEBFC8 OW 0AE98H ... 0CSBFH 'JFUNDAMENTAL ANO .j' 

4071 CAC5BAAA DW' 0C5CAH.,0AABAH •• 2ND HARMONIC ., II 

4C15 99897C14 OW 08999H,,0747CH 
4C19 7072188121 OW 07270H.II08078H 
4C7D 888E908C OW 08E88H ... 08C90H 
4C8! 84716756 OW 121 7784H.., 05667H 
4C85 463B3638 DW 03B46H81213836H 

"'. 4C89 4152688121 DW' 1215241H.,12I812168H 

ivM3 
4C8D 98.A.EBFC8 D\tl 0AE9SH.&>0C8BFH J,;FUNDAMENTAL AND 
4C91 CAC5BAAA D'\i 0C5CAHJll2lAABAH ;; 2ND HARMON IC 
4095 99891C74 DW 08999H .. 0741CH 
4C99 7121721880 DW 1217270H.,081217SH 
4C90 888E91218C OW 08E88H,,08C90H 
4CAl 84776756 OW 1217184H.&> 05667H 
4CA5 463B3638 OW' 03B46H .. 03836H 
4CA9 41526880 OW 05241H,,08068H 

WM3 
4CAD 98A.EBFC8 OW 0AE98H ... ·I2IC SBFH ;,FUNOAMENTAL AND 
4CB1 CAC5BAAA OW 0C5CAH.,0AABAH H 2ND HARMONIC 
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4CB5 99d97C;7!k 
·4GB9 70727880 
4eBD 8BI3E:%li;1C 
4CC 1 811776756 
'tCCS 46~3H3638 
4009 415268£50 

4CGD 98,AEBfC8 
tlCD 1 Cf\C 5B/lfH\ 
40D5 99897G7,(t 
4on9 70727860 
40DD 888r:~90oG 

1-& G E: 1 8L~ 7 7 t'; '7 :1 l.) 

4eE5 463Ll. 1J!3 
,4C:E;9 41526tHhi 

4CED 4A7296B6 
4CFl D0E:3EF'FJ 
4CF'5 EF'E3D21B6 
4CF9 9672'4A21 
40FD 212UH21 
4D012121f;121 
iWl2l5 212HH21 
4D09 21212121 

4D0D 4A7296B6 
4D11 DI2I 
4D15 EFE3D0B6 
4D19 96724A21 
4D1D 21212121 
4D2! 21212121 
4D25 21212121 
4D29 21212121 

4D2D 4A_1~;96B6 
L&D3! D0E3EFF3 
4D35 EFE3D0B6 
4D39 9672!U1.21 
4D3D 21212121 
4D41 21212121 
4D45 2 un:2 ;;~ 1 
4D49 2121~n21 

4D4D 4.A 96B6 
4D51 D0E:3 
4D55 EFE3D!(}B6 
4D59 9612iH~21 

4D5D :212i:2j,~?1 
41061 21212121 
4D65 21212121 
L1D69 21212121 

W113 
i,il! 
L~l 

n.; 
1 \,1 
Ui 
I i,l 
1. i.J 

',,1£14 
m! 
DW 
D\'1 
DVY 
DJ..J 
DIt] 
DW 
DH 

t.HJI4 
DW 
DW 
DW 
D'1ll 
DW 
DIll 
D'\J 
DI·l 

\11 r'll!i! 
DW 
D\J 
D\<J 
D\·1 
Dill 
D1.1 
DW 
Dill 

i,ait14 
DW 

,)[:;99')H" (37.', 7G:1 
i!)7270d .. 0801Bii 

SElH3H"" v58G9vJH 
~nn~I.U·IJ< 05667H 
&J3B46H .. 0:Hi36H 
1,}52L~ Hi.~ (,!JS06SH 

0.A.E:98Hs 0CBBFH 
0C 0AA.BAH 
08999H3 071.! 70H 
07 2713H .. 0SklJ'18H 
08E88H .. 08C90H 
1377H4HJIl05667H 
Ql:3Bl~6HJI 03836H 
05~~illl{JI' 1218068H 

,01,.T0 -1.1 

07 13 96H 
0E~)DiiHi" 0F3EFl1 
rtH~3EFH,~ 0B6D0H 
121 7296H", kJ2 AL~£Ui 
0~~ 121 Ii .. 02 H: HI 
:~~!121H .. 12J2UUH 
"lS'd 21 HJI 0212 1 H 
02l21H .. 02121H 

01:2l}AIi.w foB696H 
0E;}D0H$ ~3EF'H 

0E3EFH .. 0B6D0H 
07296H .. eJ214AH 
fo21:2lH$k"~212!H 
02121H.,02121H 
021 ~~ l. H", 02121 H 
02!::~lH~12J2121H 

LlIt/H .. 0F:H~:FH 
!21E;'.IEFH", 0B6D0H 
itJ7ii.: 96HJI' 0~~ 14':~,H 
:0:2 ,t :::? irLt la f: 1:2 H 
1212121 II" 021 a 1 H 
02;H~AHJ>(2121l~~ H 
IZH?',~ 21 H# !t12 j :2! H 

iZJ7~?,lHi:r1.~ 0B696H 
!?,1.E3D0H,. 0F~3E;F 

EFH,&,086D(JJH 
en ~~ 9 6 H.$ 0:2 :i L!,.\2.H 

~j~~ 121 H,t 02! 21 H 
~J2l2 H!", r2i:::n 21 H 
fJiH 21 H,~ 02121 H 
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4E21 4C3D2E20 DB 76" 61 .. 46 .. 32 · . .... 
4E25 15111316 DB 2L.17 .. 19,22 · . .... 
4E29 ID2A3D59 DB 29 .. 42 .. 61 .. 89 · . .... 

\oTt·t6 
4E2D 80A7CaD6 DB 128.11167.11195 .. 214 · . CELLO I I 

4E31 E3EAEDEF> DB 227,,234,,237 .. 239 • e " .. 
4E35 EBE0D2C3 DB 235 .. 224 .. 210 .. 195 JJ 
4E39 B4A79B8E DB 180,167",155 .. 142 · . .... 
4E3D 80726559 DB 12S, 114 .. UH .. 89 ;; 
4E41 4C3D2E20 DB 76 .. 61.1146 .. 32 · . .. ; 

4E45 1$111316 DB 21 .. 1 7 JJ 19 .. 22 · . .... 
4E49 ID2A3D59 DB 29,,42,,61 .. 89 · . I" 

"H16 
4E4D 80A7C3D6 DB 128 .. 167",195,,214 · . CELLO .... 
4E51 E3EAEDEF DB 227,,234.11237 .. 239 · . ; .. 
4E55 EBE0D2C3 DB 235,,224 .. 210 .. 195 JJ 
4E59 B4A79B8E DB 180 .. 167 .. 155". l!"~ · . III 

4E5D 80726559 DB 128.1> 1 14 ... !0Ld39 · . .... 
4E61 4C3D2E20 DB 76 .. 61 J1 46 .. 32 · . .... 
4E65 15111316 DB 21 .. 17 .. 19 .. 22 · . " " 4£69 1D2A.3D59 DB 29 .. 42 .. 61 .. 89 · . 1./1 

Wl'17 ; H10-7 
4E6D 80FIFFE5 DB 128J1241 .. 255.,229 · . TRUMPET 1./1 
4E71 CEB49A8A DB 206.l'180,154,,138 · . 13 
4E75 88909396 DB 136 .. 144,,1474115121 · . ./I .. 

4E79 99928CSA DB 153,146.9 14121" 138 H 
4E7D 8076746E DB 128 .. 1 ! 8.1l 1 ! 6 ... ! 10 · . ./I , 

4E81 676A6D70 DB 103",! 136,61 109 ... 112 · . ./I" 

4E85 7816664C DB 120",! 18" 102,76 ;; 
4E89 321B010F DB 50 .. 27,,,1.,15 · . './1 

!,tIM7 
4£8D 80FIFFE5 DB 1283 241;255 ... 229 · . TRUt1PET " .. \l 

2136,180.1> 15/A,138 · . 4E91 CEB49A8A. DB '" 4E95 889109396 DB 136;144 .. 147 .. 150 q • 1./1 
4E99 99928C8A. DB 153.1>146 ... 140 ... 138 · . "./I 

4£9D 8076746E DB 128",110 .. 116.9110 ;; 
4EAl 676,A,6D70 DB 103 .. 106 ... 109,,112 · . II 

4EA5 7876664C DB 120.9118 .. 102.,76 · . II 

4EA9 321B010F DB 50 .. 27",1,,15 J; 

WM1 
4EAD 80F1FFE5 DB 128JI 24109 255" 229 · . TRUt1PET 1./1 
4EB1 CEB49ASA DB 206,180 ... 154./1138 · . ., .. 
4EB5 8890~396 DB 136,1>144 ... 147 ... 150 · . .. , 
4EB9 99928CBA DB lS3,,146,/1!40 ... 138 · . JP./I 

4EBD 8076746£ DB 128.,1 i 8./1 116.,110 ;; 
4ECI 676A6D70 DB 103.1'A06,109,,112 ;; 
4EC5 7876664C DB 120,p 118.~102 .. 76 · . ., J> 

4EC9 321B010F DB 512l..,27.d . .!5 ;:; 
-, 

WM1 
4ECD 80FIFFE5 DB 128 .. 241,,255./1229 · . TRUMPET "" 4EDI CEJ349A8A DB 206" 180"" 1 51,!, J> 138 · . .13 

4ED5 88909396 DB 136';144,,147.111510 · . .1./1 
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4ED9 99928C8,A DB 153.11l~6J' 140;136 • :; ;" 

4EDD 8076746£ DB 128,,118 .. ! 16" 110 · . 
JI '" 

4EE1 676A6D70 DB 103 .. 106 .. 109 ... 112 · . ... ' 
4E£5 7876664C DB 1213,,118,,102,,76 · . ; .. 
4E£9 321BI2I10F DB 5O,,27 ... 1 .. 15 · . "' .. 

· . SPECIAL TABLE FDn VIOEO ROUTINES .I" '<:,. 

4EED 01 SPT0: DB 1 n Dl V .. ~Y 3 RING CrR 
4EEE 01 SPT1: DB 1 :;;NUt'lBgR OF CARDS 
4EEF 1000 5PT2: OW 16 · . CMEM DEL1'A _ .I .I 

4EF1 C049 SPT3: OW C1'1E1'1+1121 · . "" 4EF3 060121 SPT4: DW 6 ;; GiTBt, SIZE 
4EFS F74E SPT5: DW GTBLl · . .II .tP 

11, 
;; SCRATCH PAD FOR GRAPHIC INFORMI~T ION · . ".I 

Mt11 MACRO Gl"G2.1>G~3 • • 3J} 

DB III · . F'RE(~ BYTE .. " 
DB 0 ;; SPARE 
DB Gl · . OR~i"1ASK 

3 " 

DB G2 · . AND-'MJ.\S.K .9J' 

Dy] G3 ' " DISPL,AY POINTER $8 

ENDM · . ,0 JI · . 3 3 

GTBL 1 : MMl 0 .. 3FHJI VIDEO 
4EF7 1210 DB 0 ' . FREQ BYTE 3,11 

4EFB 00 DB 0 · . SPARE JI " 

4EF9 00 DB 121 121 121130 H ;; OR-l:1l\'sK 
4EFA 3F DB 0003FH · . AND-Hl4.SK ,II .. 

4EFB 00EQ DW 0EC(2I0H · . Dl SPL.A.Y POINTER JI ,p 

GTBL2: MMl B0H.0BFHJlVIDEO+B0H 
4EFD 00 DB (21 ;; FREQ BycfE 

4EFE 00 DB 13 · . SPARE .lJI 

4EFF 80 DB 00080H · . ·0 R-t'1ASK .» 3 

4F00 SF DB 000BFH · . AND-MASK ,II .. () 

4F01 80EC DW 0EC80H · . DI POINTER ,II .. 

GTBL3: t1Ml 0" 3FH .. VIDEO+HHIH 
4F03 '10 DB 0 · . FREQ BYTE J} .. 

4F04 00 DB 121 ;; SPAHE 
4F05 00 DB 00000H · . OR-$MAS1< 

JJ " 

4F06 3F DB eJ003FH · . AND-Mi=\Sl{ • 0 .. 

4F'07 00ED DW 0ED00H ; :; DX SPl.tW POINTER 

GTBL4: Ht11 813H.0BFH .. VIDEO+IB0H 
4F09 00 DB 0 · . FREQ BYTE JI J' 

4F0A 1210 DB 0 · . SPi-\RE ,II:; 

4FeJB 80 DB 00080H · . OR-MASK 
" :I 

4F0C BF DB 000BFH · . AND-HASH: .» " 
4F0D 80ED D~of 0ED80H ;; DISPLAY PO Ir.JTER 

GTBL5: MMl ·0 .. 3FH. .. VIDEO+200H 
4F0F 1210 DB 0 · . FREQ BYTE " .. 
4F10 013 DB 0 · . SPAHE 3 .» 

4Fll 013 DB 130000H ; :; OR-"MASK 
4F12 3F DB 0003FH ;; AND~lVIASK 
4F13 00EE DW 0EE00H ;; D!SPLL~Y PO IN1'ER 
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(3T131.6: tiM! 80H~0BFH~VIDEO+280R ". ,'~ i 
.. " .. 

41'15 00 DB 0 • • FREQ BYTE ~ ~ 

41'16 00 DB ~ · . SPARE ~ I 

41'17 80 DB 00080H ;; OR-t1ASK 
41'18 BF DB 000EFH · . AND-MASK " ~ 
41'19 80EE 'OW 0EE80H 0' • DISPl.AY POINtER II 

GTBL.7: M111 0~ 3FH~VIDEO+~00H 
4FIB 00 DB 0 · . FREQ'B'(TE II 

4FIC 00 DB 0 · . SPARE I I 

41'10 00 DB 00000H I; OR-MASK 
4FIE 31' DB 0003FH J; AND-MASK 
41'11' 00EF DW 0EF00H · . DISPL.AY POINTER I~ 

GTB1.8: Mtll 80H~0BF~~VIDEO+~80H 
,41'21 00 DB 0 • • FREQ BYTE I~ 

4F22 00 DB 0 ;; SPARE 
'!F23 8121 DB 00080H · . OR:"MASK I ~ 

4F24 BF DB 000BFH ... AND-MASK 
J1 " 

41'25 80EF D'VI 0EF80H · . DJ SPLAY POINTER , J1 

0000 END ,; END OF SOURCE 
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7.0 SOFTWAR~/HAROWARE TIMER 
, ii" 

7. I Software Timer 

Written within MUS-Xl is a software timer that times out the duration 
gf sixty-fourth notes. The time-signature presets the timer with a value 
which will set the right tempo to the music. Since the timer relies on the 
execution time of a routine in software, the number of memory wait-states 
will affect the tempo. To correct for zero, one or two wait-states on RAM 
bp~rd, look at a routine named "STIM2 11 in the source listing (6.0) and a 

Program change is shown that wi 11 adjust the timer. 

7,2 Hardware Timer 

MUS-XI was written with multi-programming in mind. I·f MUS-Xl was sup
ported with a interrupting timer of hardware, then the music program and an
other program could be run at the same time (time sharing). This hardware 
sy~tem would allow for software games with sound effects at the same time, 
like "Star Trek" with sound effects. Another case would be writing correc
tions to one piece of music while listening to a copy of it. 

The hardware timer is still under development at this time, but can be 
. descr i bed. 

a) The 2MHZ clock on the S-IOO Bus would be tapped off through a buffer gate 
to drive a divide-by-ten counter. 

., 

~) The 200KHZ signal from the divide-by-ten counter then drives four cascaded 
four-bit count-down counters. 

~} The four four-bit counter must be loadable with a four-bit code each. 

d) The four four-bit codes come from two parallel output ports at 40 Hex 
and 41 Hex. (The software to drive these ports is already present with
in MUS-XI). 

e} The data at port 40 Hex is the LSD and at port 41 Hex is the MSD of the 
til'lJe. The most significant bit of port 41 Hex should turn-on and off 
the 16-bit counter (four stages). 

OFF == 0, ON = I 

f) When the 16~bit counter counted down to zero, a circuit would interrupt 
the computer and then vector the computer to the entry point for "ENTRI" 
and reload the counters from the two ports. 

g} The vector command would be a "call l' instruction with the address for 
"~NTRI" so when the music cards were updated MUS-XI would return control 
back to the other program that was running at the same time. 
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As more SB-l 's are added to the computer, the out
puts will have to be mixed into one or two common outputs 
to drive a mono or stereo amplifier. One of the following 
mixers can be used. 

Passive 

SB-l card li>-________ ~ ____ ----- t Aux. Amplifier 

Card 2 )---I\/'V 

Card 8 

Active 

• • • 
All resistors 
20K ohms,5% 

Two 9 volt batterys, Ul,pin8=+9V, Ul,pin4=-9V 
/VVV\--

Card 1 --V'V§r' + 
Card 3 ---\/,,, 
Card 5 ---N'IV'
Card 7 . __ .. ..J\IVV'-

Card 2~§) + 
Card 4 ---..../I/VV'-

Card 6 ---··"/\/V\/'-
Card 8 _ . ../'.IV"-A._-

~~-~~ r--o Right Ch. 

+. 
~p--II t----<> Le f t Ch. 

7 

All Res.=20K,5% 
All Cap.=20mf,10V 

MC1458 

FILTER.CIRCUIT 

In some applications, the upper harmonics in a par
ticular waveform is harsh sounding. The waveform out of 
the mixer can be filtered above 8KHz to soften the sound. 

8KHz Low-pass Filter,18 DB/Octave 

2200pf 

All Res. are 5% 
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1330pf 
\l 

5200pf 

. -1 ~--.---,-----

-+1 (20mf, 10V 0 



MIm1.C DECODING SHEET 

.. Octave 6 

j Jj lJ Ji 
. ..--

Octave 4 Octave 5 

~JJ 2) ~ 4 r F r C rc [ 
NOTE . . ;. C 0 E F GAB C 0 E F GAB C 0 E F GAB 

I !!: =_ JjJJJJJ rFrFrrr 

o 

J 
J 

) 
) 
J. 
II: 

=jrrr r rr Octave 3 Octave 2 

Octave 1 

· •. Whole note (W) 

, .. Half note (H) 

... Quarter note (Q) 

• •. Eighth note (0) 

· .. Si xteenth note (S) 

• .• '['hi rtYf1eeond note ('/') 

• •• Inc:!rense noLe duratioJl 
L.Y 50% 

• •• Hepcfl t, (between ther.;() 
bra(!kcL~; rf!pcaL Lh(~ rll(~:J:;lI.T'():; 

fj['; indica Lcd. ) 

'1-) 

· .. Quarter rest (QR) 

· .. Eiehth rest (OR) 

· •• !-In 1 f res t (HR) 

• .. Whole rest (WR) 

... nat (-) 

· .• \(~hf.!rp (+) 

... Nn"l.ur111 ( ) 

••• fvInnfJlll'C separator' (/) 

• 



Hp5j~ encoding examples 

(K,-B) (100,3,4) I Q5c40AB5CFj 

+ 
Top part,Card 1 

I j 

T I I 

/ to .......... . 

1 Q4AOFGAR / ••••••••• .. 
Bottom part,Card 2 

I I 

-
I 

(K,-S) ( 90,3,4) MP 4HDQD;MP 3QDFAI QAGA; QDFAI 



S.Al\lTA CiUJFOHNIA 95050 

8.0 MUSIC EXAMPLE ) 

-
0001 
0002 
0003 
0004 
0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0310 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 

n _ • _ 

"FLIGHT OF THE BUi''lLU,,£=BEE 1311" R U1:'nrV""KORSAKOV" 
(175 .. 2~4) (Ks) 
(EO-3.13.13.13.13.13.13.13.13.13.13.13.13.13.13.13.1) 
(£1"<3>1 
IS6tI+DgD+C D+C 5B I I03+GRQRJI03BRQRI 
PS6C5B -BA+Gl>1lG.'~' ;PHRJlPH1H,g,:lJI1tRl 
S5E+D=D+CD+C ,~ ~ [J~J;)f,mQru O:HJRQI~/ 

S5C4B+AfiIllA+G Iii1:G +,'!ll'l:f-!S 1m, :m1;;;~aH 
S4E+DIWOe-CD+C!\1lC HIFU Hi:'i ;Hrtl'. 
S4E+O:fllD+CD+C ""C38 :tHR,l HR:; 
S4E+D~D+C·C'E+DJ 
S4E.D~D+C~C+CD+DJ 

54E+D=D+CllliCFEoli'XU 
54! +D2lIIH'C ~C 
S4E+D-D+CD 38 
S4C+CD+DEFE+01QR02 
54E+D=D+CD 

S4A+G=a+'~F-BA+GJ 

S4A+G~G+'·'+'G+GJ 
S4A.G~G+'G+'·'E; 
541" +FG +GA -BA "l'G j; 

S4A+G=G+'+G+'·'EJ 
54F .Fa +GA ~~BA +13 J 103 
S4A5AA6APA5AA4A .; 
SR-B-B6-B-B5-B-B4-BJ04+GT5 

I 

+'RRRJS4CRRR3ARRR/
~ S4CfUlR3AflRFU 

S5ARA6AMPA5A6A5A J S4A5 . .ell,(,l'li'1:MP'rJ~A; "B!-~ "'l~ B Fi$PHR J H?ffi'V 
55 -86 -85 ""B'1 ""B-B6 ""S-B5 ~'B J Ott; "l'GHl~\"l'GA, +G/U1R4 +GA+GA 'J 04 -BRRR; HRI 
S5ARORS4A""BA+IH 11111 
S4A"SA+GA ~BA +G J S5All u·:aRHilfl !:iIGR ~"fU HR.1 

S4A5-BaB6C.C~CSB-BJS5FRORR4FiS 

PPS5AD060P05DD4A 
MP5-E4G5~E6.C=E1+C5~E6 ~ 

S6D5DDDDOODJiSS+FRORQR$S5 

JMIS5AR03AR!AJMIS6+CR04+CR6.CI 
ORR,IiA!i 56 +CRorm5 +CI 

-ED~~JS4ARQ@R~lS5DRQo~~/ 

G61 +C05 +CG J~S4+CRORQR IJl1.IPS4"E~0!:Ui 

HfR1iHRI 
=BR-BRJQRS5=ER-ERI 

55 "E+C -E6+C5 -E'i>C ··E6 
S6D-ED+COooED~C 55 
S6D5-ED+CMPD-ED~C;S5DR4 ~J&CJi'[JB1~:I S 5 +'R.4 "·BRM? -Art "A'R'; S5All4 -EJ!lM'" =Ertif 
M IS5MPD~E~E[~1 If" "',f:rMfl'''''~~EP' =E lSi:] '~B!\1I:;05 oiPC D~U "'E'P 1il<EM? -ED'!') +C': H3 -8'; H4 +F I 
PS5DMP"'E:::::EMIF.FM~~h"rQEP ~~;J~ ~~rjM'P'5 'l,herH~I -EflllEMf-t"EDP +C Hi3 -8 Hi4 +1'" I 
PPS5D+C~C4B ~B6 G'l:~!;;H,t:; .&pp S/~(m '~I::l~~, =EGi~ ffl:;'j)PSJG~OftQR ;~~S3 -B1!tORr,n~ I 
S6D+C~CSB-B XQRS5-!RDRJQ~S5CRORI 

S6D.C*CSB6C5B-BAJ04-BR.F~ ;05GR-ERI 
5S-B=B6C+C-C 0+DI04 
S6E+D=D+CR1+C-C6UJ04ERS6 
S1C6B-BA+a-G+Y-YJS6C5B-BA 
S5ERE+DRFE+DJS5EFRRERCR 
S5E'E+DEFE+DJS3A~FRAq4C~J 
SR5FE+D~.4f·E~·I)J SS 
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Solid State Music 
2102A Walsh Avenue 

SANTA CLARA, CALIFORNIA 95050 

(408) 246-2707 

0480 S4EFE+DEFE+D;S3ARFRAR"CrHS2A~FRA1=t3CRIH'l!t1 
0490 SR5+D.D+CD+C.C4BIS4E+F=FEFE+D=D1S3EqOR~R;HRI 
0500 SSC4B-BA+G=G+F=FIS4E+D=D+C=C3B-BAIHRIHQI 

.. 2050 S4EFE+DEFE+D1S3B'R0R.1E6E1C6C;S3+GROllQrHH'R1 
2060 S4EFE+DEFE+D':S6ASA6FSF6ASA7C6C1HR1~1 
2070 S4EFE+DEFE+01T7EFEFEFSRS6ET .RCDO nmnml 
2080 S.4EFE+OEFE+01SSOT .SP'GP'SA'R6CRHmlWlI 
2090 S4EF+FG+GA+AB1T6EFEFEFEFEFEFEFEFJHR':~1 
2100 SSC+CO+OEF+FG1T6EFEFEFEFSEFEFEFEF1HR1H'R1 
2110 SS+GA+AB6C+CD+DJT5EFEFEFEF'EFEFEFEF ;HRlHRI 
2120 S6EFE+OESFE+OlTSEFEFEFEFSER4ER1HR1HRI 
2130 MIS5E+0=0+C-CFE+DJMISEARORQRIMI03A'RQIHMIQ4ERQRI 
2140 SSE+O=O+C=C+CD+OI OlA'R3+FRJ 04ERORJ 05CRS5A'fU1RI 
2150 SSE+0-0+C-CFE+0;OlARQRJ04ERQR;SSARORQRI 
2160 S5E+0=0+C-C+CD+0;OlAR+FRJ04ERORJOSCRS5ARRRI 
2170 S5E+D=0+CO+C=CSJOlARFRJ04ER3ARJS5A'RRR040RI 
2180 SSC+CO+OEFE+OJ03ERORIOlAR+GR104CRlBRI 
2190 S5E+0-0+CO+C=CBJ03CRFRI03ARAR;04ERDRI 
2.2,00 S5C+CO+OE+FG+G': 03ERDRJ OJAR+GRJ 04CR3BRI 
2210 SSA+G=G+F-F-BA+G': 03 +CRORJ 03ARARI 04ERFRI 
2220 S5A+G=G+F=F+FG+G;030R2BRJ03ARGRJ04FRS6DRRRI 
2230 SSA+G=G+F=F-BA+GJ03DRRR;03ARRR;S60RRRQRI 
2240 SSA+G-G+F-F+FG+GJ030R2BRJ03ARGRJ04FRS6FRRRI 
~2S0 S5A+G-G+FG+'-FEJ 03SR2 -SRi 03ARGfU S6FRRR04DRI 
2260 S5F+FG+GA-BA+G102ARGRi03FR+CRJ04DR3ERI 
e270 S5A+G-G+F-F+FG+GJ02FR3DRJ030RFRJ03ARARI 
2280 SSAB6COEFE+OJ03CR.2BR.103ERDRi3AR+GRI 
~290 IS6E+O-0+C=CFE+OJI02A4ERR;I03E5CRRJI04CRRRI 
2300. S6E+0=0+C-C+CO+0; 02AR+FRJ 03ERORI 04CR3ARI 
~310 ~6E+D.0+C-CFE+OJ02A4ERRJ03E5CRRJ04CR.RRI 
2320 S6E+0=0+C=C+CO+0;02AR+FRJ03ERORJ04CR3ARI 

: 2330,. 06E55 +GA -8 -B6C+C J 02ARS4ARFRJ 03ERRR; 04CRRRI 
2340 S60+C=C5B6C5B-8AJS40R.3SRI&ORFRJ03FRRRJ03ARRRI 
2350 SS+GA+AB6C+CO+OJ03ERRRJOI&CRRRJ04ARRRI 
2360 S6EFE+OEFE+OJ038RRRJ04ERRRJ04+ARRRI 
2370 06ES5+GA-B=B6C+C;03ARS4ARFRJ04CRRRJ04ERRRI 
2380 S60+C-C5B6C5B-BAJS40R3BR40RFRJ03FRRRJ03ARRRI 
2390 SS+GA+A86C+CO+OJ03ERRRJ04CRRRJ04ARRRI 
21&00 S6EFE+OE+FG+GJ03BRRRJ04DRRRJ04GRRRI 
2~1 0 IS6A.+G-G+FMIG +,.=FEJ I 04CRMI +CFU I 04ERMIGJU I04ARMIARI 
2420 MPS6FE+0-0+C=C5B-SJMP03ARRRJMP04DRRRJMP04FRRRI 
243Q ,MIS5A+G-G+FMPG+F=FEiMI02ARMPARiMI3ERMPERJMI4CRMP+CRI 
2440 PSSFE+O-0+C-C4S-BiP02ARRRJP03FRRRJP04DRRRI 
~450 S4A-BA+G-B5A4-B5-BJ02A3AS4+GA+u·SJ03ERRRJ04CRRRI 
2460 S4ARA5B4A6CI&B60JSSARRRRR4ARJS4A-8+GS-05C4A5D;ORRRSI&FRI 
2470 S6EFE+DII5F6E5F6EJ04ES5EEil+DE+DFJ03CR1IQRJ03ERIIQRI 
2480 S6ER5E6+F5E6G5E6+GIS5EFO+FCGD+GJS5ERRRRR4BRJHRI 
2490 06ARPPS4EF+FGJ03CRRRP~J03ERRRP~J03GRRRP?1 
2500 S4+GA-B=B5C+CO+OJHR1HRJHRI 
2510 S5EF+FG+GA+ABJ03ARRR104ERRRJ05CRRRI 
2520 S6C +CO+O£ +"G +G J Ol&ERR1U 05CRRrU 05ARR~U 
2530 06ARRRJ06CRRRJ03CRRR;03GRRRI 
2~40 03ASARRJTR04ETRRRQRJTRR04ASRQRJTRRR05CTRQRI 
2550 03ARRRJOIARRRJ02ARRRJHR/L 
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Solid State Music 
AuguSl 2, 1978 

Sor~y we goofed! 

In adding the Video Driver and Additional Commands to MUS-XI, we also added 
two bugs. These errors can be corrected in MUS-XI, revision I with the 'follow
ing changes: 

~ r ro r J 

See page 6-4, bottom of page. 

Change IIJZ ENTR2" to a "JZ ENTR3", and also change the code at address 
4130 to CA9340, iMstead of CA2C40. 

Error 2 
See page 6- 5. top of page. 

Change "JMP ENTR2 1' to a "JMP ENTR3", and a I so change the code at address 
4 J 46 to C39340, ins tead of C32C40. 

E"rror 3 
See page 6-17, middle of page. 

"TIMER" is a routine that is being used by "STRT5" as a subroutine .. This 
causes problems since TIMER has no return instruction. This prqblem can 
be cured with a software patch. 

1) Change "STA T5" to a "JMP PATCH", and also change the code <:It 
add ress 458F to C3E04F, ins tead of 32AC49; 

2) Change "JNZ TIMER" to "JNZ PIli, and also change the code at 
address 4581 to C2E34F, instead of C29245.' 

3) Change "DCX H" to a "RET", and a I so change the code at address 

4) 

45B7 to 

Now add 

Address 
4FEO 
4FE3 
4FE6 
4FE7 

C9, 

the 

instead 

software 

Code 
321\C49 
CD9245 

2B 
C3DD41 

of 2B. 

routine ca I led PATCH 

MNEMONIC 
PATCH: STA T5 
PI: CALL TIMER 

DCX H 
JMP FINDt 

". ", 
" 

starting at address AIFED. 

'"'''''' 

Sorry for the inconvenience. 

MW:dp 

M,:lIcollll Wright 
Director of R&D 

.~. , '''''0 


