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DECUS Program Library Write-up : DECUS NO. 12-86

ORGAN - AA and ORGAN - BA
1l - Abstract

These programs allow the user to play any melody in the PDP-12,
using the keyboard to produce the musical notes, which will be heard in
the speaker.

The first version, AA, assigns a key to each note of a 4-octave
range, which were named DOl to DO5. Thus, the operator can play his
melody like if he were at the organ.

The second version, BA, is a simulation, since the series of notes
of a known melody must be first stored in memory. As the operator strikes
keys (anyome), the notes are retreived from the list and played. A conse~
outive note will be retreived only when a key is stroke.

In the second version, the operator does not need to know to play the
piano - like keyboard, but is supposed to know the melody and the rithnm,
t0 strike keys at the proper intervals.

2 -~ ORGAN -~ AA -« Description

The sound is got in the speaker, which ie driven by bit @ of the
Accumulator. The musical note depends on the frequency at which bit #
changes its state.

One number has been defined for each musical note. This number is
uaodﬁaa a counter to establish a delay between changes of the atate of
bit 9
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BEach time a key is stroke, the program takes the counter from the
location pointed by PTR, which correspomds to the character read.

Initiclly, the program starts with & very low frequency, and thea
begins t0 interrogate the keyboard. No two notes can be played simul-
taneously. Striking "space" will suspend sound umtil another key is
stroke.



3 - Operation ORGAN - AA

Starting address is 0020 in LINC MODE, Almost all keys will be active.
See the keys and their corresponiing counters in the table beginning in
location TAB + 1.

Note that the last octave (D04 to DOR) can be got pressing SHIPT and
the numbers 1 to @, and characters % and =,

"Space" is active $00, and is used to suspend sound until a new key
is stroke.

To restart, press STOP - I MODE - I/0O PRESET - START 20.
4 -~ Description ORGAN -~ BA

The table of definitions, which can be found in the first part of the
listing of the program, gives for each note a mnemonic name and the correas-
pondent counter.

For execution, the user should place his table of notes, expressed by
their wnemonics, beginning in location “"PAB", Then he should complete and
load the program. The user's table of notes can extend up to location 7777,
but normally the melodies should be much shorter.

Location @017 is used as a pointer to the list of notes. It will point
always to the address of the current note.

If the user has stored several different melodies in core, and wanta to
play one of them skipping the others, he should proceed as followss

- Place the starting address of the subject liet minus one, in location 17.
- Start the program at location g@23.

5 = Operation ORGAN - BA

Starting address: g@20 LINC MODE.

First the program will start with a very low frequency note, and begin
t0 interrogate the keyboard. Each time any key is stroke, a new note (conse-
eutive) will be retrieved from the list and make sound. When the operator
strikes "SPACE" bar, the sound will be suspended until another key is stroke.

If the operator knows the melody and rithm well, a very good simulation
can be made. It will seem as if the operator were able to play the organ.

NOTEB: For both programs: if a rather long modification is introduced, the
counters defined here will possibly not be adequate. It should be observed
that each counter is a preset value for the instruction ISZ. Once the value
PREV is got in the ACC, the program enters a loop 1ISZ COUNT, JMP.-l. Thus,
the COUNT is incremented from the initial value identified with the note, up
to 7777. Omnce this loop has been executed, a half of the cycle of the square
wave 18 completed. Then the program goes again to interrogat. the keyboard.
After some short routimnes, it enters agaim in the ISZ COUNT; JuF.-1 loop to
complete the seccond half of she cyc%ﬁ. Then each half cycle will be composed



by

- Time required by the routines to interrogate the keybkoard, actualize
the COUNTer, get the PREVious value, add 4000 to change bit @, deposit
it as PREVious value, etc.

- Time required by the loop ISZ COUNT; JMP.-1,
The counter is got as follows:

N = 4095 - (1000000/Q) ~ 2L
9.6

where:
Q: Frequency of the note, in Hs,

L: Length of the accessory routimes (those which are always done
sach time an ISZ COUNT; JMP.-1 loop is exeouted), in wicroseconds.

N: Counter, in decimal base.

This counter must be converted to octal base,

mus(Qmus
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" CONTI
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5424
6614
7310
7546
P61

peL7

BBES
vue6T

5345
6424
7214
7510
Ap66
5311

6546
7265
7535
5171

6477
7241
7523
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SiBl
51B2
SIB3
SIB4
SIt
518
513
514
SOLB1
SoLB2
SOLB3
SOLB4
SOLSH
50L52
SQLS3
SQLS4
S0L1
s0L2
50L3
SQL4
START
STARTZ
TAB
wWAIT

6206
7185
7445
7624
€270
7136
T461
7633
5636
€721
7353
7567
€031
7016
7411
7607
5735
6761
7372
1577
Bo26
pE34
BBTL
pB51
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