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The Pandiatonic Composer is just that, it composes a piece using a pandiatonic scale. In the 
words of Wikipedia, “Pandiatonicism refers to a technique of using the diatonic scale without the 
limitations of functional tonality.” Non-standard chord progressions, dissonant combinations, and the 
feeling that a tonic pitch does not exist are all common when hearing a pandiatonic piece.

I wrote an algorithm to compose such pandiatonic music. Through simple rule-based functions, 
I am able to choose a series of pitches from a “white key” only list of midi values. Instead of choosing 
the values randomly, I limited the pitch range to three list values away from the current pitch in the list.  
For example, if the playing pitch is a middle C (60), the next pitch will be chosen from the list '(55 57 
59 60 62 64 65). With this function a melody exists instead of a series of random pitches all over the 
place. I used a similar function to choose pitches for the harmony. Instead of testing pitch for pitch, I  
test the outer pitches of the chord to the center pitch. Therefore the chords sound like “playable” chords 
instead of a group of pitches not physically possible to play on a piano.

While choosing pitches is important, durations might be just as, if not more important. Without 
the feeling of rhythm, a piece lacks a certain stability and listenability. To create “rhythm,” I used 
Markov First-Order State Transition Matrix. I first listed what durations would be possible for both the 
melody and the harmony. After this, I linked them with another list of durations that the first duration 
could go to next. For example, here is a list of durations I want my melody to have: '(500 1000 1500). 
If I just randomly chose from that list, the melody wouldn't sound bad, but it also wouldn't be very 
interesting to listen to. So instead, I used Markov's idea of a matrix of probabilities and came up with 
this:

'((500 (500 500 1000))
 (1000 (1000 1500))
 (1500 (500 1000)))

From this model, I can say that after the duration 500 is used, there is a 67% chance that it will be used 
again and a 33% chance that the next note will have a duration of 1000. In using this model, I was able 
to create a feeling of rhythm.

After choosing the pitches and durations, there was not much else to do. I played with different 
instruments, offset the on-times so that one melody will come before another or the harmony and harp 
will play first, and played with different durations to create different moods and melodic phrases. 
Although the program is fairly simple, I can see it being used to create game music or even film music 
with a few numerical changes. 


