Task 1 - Initial Constraint System and Melody String Generation

About the task ...

This task sets up the minimum constraints — octaves and note durations — needed to generate the
melodies for a music sample. A note object is set up to represent the different characteristics of a
note: pitch, duration, octave, and its string representation for EasyABC. A global variable for the
total number of beats is used to generate melodies of the same length. Durations are generated
first, then pitches, and lastly the note objects are generated. More tweaking of constraints will
need to be done at a later stage to create better sounding melodies.

Demo

[2]> ( demo--generate-melodies )

Melody 1: (A/2' B' B/2' G2' ¥/2' C/2' D2' A/2' G' A/2' G' B2'
F2' B/2' D2'" E' B' C/2'" A/2'" B' A2' B' D2' G/2"'")

Melody 2: (C/2' B/2' D2' A/2' B' C/2' B/2' E' D2' B' B2' G2' B'
D2' A/2' B' F/2'" F2' A/2' G' G' A/2' G/2' A2"')

Melody 3: (A, A2, B, C2, E, B2, C4, G, E4, A, F2, G, C, A2, F,)

Melody 1: (A F2 G2 D/2 A DD F/2 A/2 E/2 F2 B/2 G G/2 B2 E/2 F/2
G2 E A E/2 C2 D/2 G G)

Melody 2: (G' B' E2' F/2' D2' G' E' E2' B2' E' C' F' F' E/2"
D/2' C' C/2' A2' D/2' G/2' B2' C' B/2' C/2")

Melody 3: (b2, D, B, D2, B2, C4, A2, D4, D, G4, C2, E,)

Melody 1: (G2' B/2' D/2' D/2' F' A2' A/2' C2' E2' F2' G' C/2'
D2' G2' G/2' D/2' E2' G/2' C' A/2' C2' D/2")

Melody 2: (D/2 C/2 E/2 D D2 D/2 D2 D G2 A/2 F/2 F2 F2 E2 F2 D2
B/2 F/2 A2 G/2 D C/2)

Melody 3: (E4, C4, G2, A, C, G4, C4, E2, B4,)

NIL

[3]> ( demo--generate-melodies )

Melody 1: (E' D' F' G/2' C2' A2' G2' G' C' E' E/2'" E2' G' G2
D/2' D2' E' E2' A' G/2' F")

Melody 2: (D' F/2' B2' C' D2' G' D2' F2' D/2' A' D2' C/2' E2'
D/2' C/2'" F' G2' F2' F2' G/2")

Melody 3: (A, A, F, A, G, F4, D2, E, F2, A, G, C, A2, D4, G2,
G,)



Melody 1: (A2' B2' C' C/2' B2' F/2'" E' B/2' C/2' F/2' F2' E'
c/2'" E'" G'" C'" F' F' E/2' D2' A' F2' E' E/2")

Melody 2: (F B2 F B/2 A2 A/2 E/2 A G/2 G/2 D2 D A D/2 B C/2 E2 C
F A2 D2 D2 E/2)

Melody 3: (G2, G4, G, D2, F4, E4, F2, G2, D2, E2, F,)

Melody 1: (E/2' D' F2' A/2' A' D2' B' F2' C/2' D/2' C2' G2' E2'
D' D2' C' D/2' B2' G2' C/2")

Melody 2: (E2' C' A' C2' A/2' B' D' C/2'" E/2' D/2' D2' F2' D'
D/2' G2' B2' G2' F2' C/2' D2"')

Melody 3: (G4, B, G4, G, G2, F4, B, G4, G, G4,)

NIL

[4]> ( demo--generate-melodies )

Melody 1: (A2 F2 F2 E/2 B/2 A2 D/2 C A B/2 A/2 A/2 A/2 E/2 B2 A
G2 C/2 F C E2 D E B/2)

Melody 2: (E2 A2 A2 G/2 F/2 E2 F/2 E E F/2 E/2 E/2 E/2 G/2 F2 E
B2 E/2 AE G2 F G F/2)

Melody 3: (C, D, A4, C4, F, E2, E4, E2, C4, E, D2,)

Melody 1: (A2' B/2' A2' G' G' C2' F/2' F' F/2' F' F/2' B' D' F2'
C2' B' G2' F/2' D' E' E2' E/2")

Melody 2: (E2' A2' B' A2' F/2' D' E/2' G' C2' D' C2' F/2' E'
B/2'" F' F' G' F2' F/2' B' F/2' G2"')

Melody 3: (E, A4, E2, C4, D2, C2, G2, A2, D, E2, A, G2, C,)
Melody 1: (E/2 E2 F D2 E/2 A EDD2 A2 G F2 F BB E2 F/2 C2 G2
G/2)

Melody 2: (G/2 G2 A F2 G/2 E G F F2 E2 B A2 A F F G2 A/2 E2 B2
B/2)

Melody 3: (E2, C2, G, C2, F, B2, F4, B4, D4, F2, G2,)

NIL

[5]>

Code for the demo

()

demo--generate-melodies




melodyl-notes
melody2-notes
melody3-notes
format
format
format

terpri)

melodyl-notes
melody2-notes
melody3-notes
format
format

format

terpri)

melodyl-notes
melody2-notes
melody3-notes
format
format

format

"Melody 1:
"Melody 2:

"Melody 3:

"Melody 1:
"Melody 2:
"Melody 3:

( generate-melodyl ) )
( generate-melody?2 melodyl-notes ) )
( generate-bassline ) )
~A~%" ( display-notes-list melodyl-notes
%" ( display-notes-list melody2-notes

( display-notes-list melody3-notes

( generate-melodyl ) )

( generate-melody?2 melodyl-notes ) )

( generate-bassline ) )
%" ( display-notes-list melodyl-notes
%" ( display-notes-list melody2-notes
%" ( display-notes-list melody3-notes

( generate-melodyl ) )
( generate-melody2 melodyl-notes ) )
( generate-bassline ) )

~A~%" ( display-notes-list melodyl-notes
( display-notes-1list melody2-notes

( display-notes-1list melody3-notes

Code for the Initial Constraint System and Melody String Generation




generate-melodyl ()
dlist ( generate-durations " ()

plist ( generate-pitches dlist
( generate-notes dlist plist ° select-random-arr-element

generate-melody2 | ml-notes list
choice ( random 3

{ = choice @ )
( create-harmonization ml-notes )

{ = choice 1 )

( list-permutation ml-notes )

{ = choice 2 )

{ generate-melodyl )

create-harmonization ( notes-list list

length notes-list )




create-harmonization ( notes-list list

@ ( length notes-lis
"0

current-pitch ( note-pitch ( car notes-list
current-pitch-interval ( position current-pitch

( + current-pit nterval 2 ) { - (length
new-pitch ( nth ( - current-pitch-interval
new-note
-instance "nc
:pitch new-pitch
:durat ( note-duration ( car nc
note-octave car n -list )
tation ( generate-str-repr tation new-pitch ( note-duration ( car notes-list ) note-octave ( car notes-list )

new-note { create-harmonization ( cdr notes

new-pitch ( nth ( + current-pitch
new-note
-instance "nc
:pitch new-pitch

:durat { note-duration ( car notes-list
e ( note-octave ( car n -list ) )

:str-representation ( generate-str-repr tation new-pitch ( note-duration ( car no is note-octave ( car notes-list )

new-note ( create-harmonization ( cdr not




list-permutation | 1i list

length 1i
()

removed-element ( select-random-arr-element 1i ) )

( cons removed-element ( list-permutation ( remove removed-element 11

generate-bassline

dlist ( generate-durations " ()
plist ( generate-pitches dl
generate-notes dlist plist ° select-random-arr-element

generate-notes ( duration-list list pitch-1ist list note-list list) oct
{ = @ ( length duration-list

note-list

current-duration ( get-duration-representation ( car duration-list
current-pitch ( prinil-to-string ( car pitch-list ) )
ntation c
‘string current-p h current-duration octave-rep
current-note
make-instance 'r

rpitch ( car pitch-list

rduration ( car duration-list

:octave octave

:str-representation str-rep

note-1ist ( append (list current-note) note-list ) )
generate- ( cdr duration-list )} ( cdr pitch-list ) note-list octave )




generate-durations ( duration-list list

sum duration-list
( generate-durations

sum duration-lis
duration-list

{ duration-list ( append duration-list ( list ( ect-random-arr-element
( generate-durations duration-list )

sum ([ cdr 1i

select-random-arr-element ( 1i list
random { length 1i ) ) 1i

pitch :accessor note-pitch :initarg :pitch
duration : 3 duration :initarg :duration
rinitarg
note-str-representation :initarg :str-representation




get-duration-representation

( duration
duration-assoc

pairlis "(4
assoc duration duration-a

re-representation ( octave

1)

generate-pitches duration-list 1

(=
( lis

gth duration-list) 1 )
select-random-arr-element

( cons ( select-random-arr-element generate-pitches ( cdr duration-list




generate-str-representation ( p d o
current-duration ( get-duration-representation d
current-pitch { prinl-to-string p
octave-rep get-octave-representation o
concatenate "string current-pitch current-duration octave-rep

display-notes-1list (( notes-list list

mapcar # note-str-representation notes-list

‘'( CDEFGAB




