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About the Score-files

It is recommended to read the introductory notes to the piano score
of Touching the Distance before exploring this collection of score-
files.

The music was conceived as a repository of explorations focused on
a single tonality . . . from which further tonalities evolve. Unlike
most of the other collections of annotated score-files made available
by the composer this set was designed to be modified by a performer
as part of a piece of action-research. The intention was to explore
how a computer-based composing environment such as Symbolic
Composer might be used to give a performer a more dynamic
relationship with a composer’s musical text. For this reason the
score-files are rarely longer than a page of A4 and can usually be
seen as a whole on a computer screen. There is no articulation coded
into the files. This is to make sure that when the MIDIfile output is
read by a score-writer only the MIDI values heard are actually
displayed.

When the premiere of this work took place at the conference
‘Leaving the 20C’ at Leeds University’s Bretton Hall campus, the
musician on that occasion, the pianist Joan Dixon, did perform a
version of Touching the Distance she had instigated from interaction
with these score-files. Often it was simply a case of making very
slight modifications to random seeds to enable different orders of
material to appear, but there were a number of more radical changes
made by the pianist, notably in Study 7. The movement titled
Adventure found in the piano score, but not

reproduced here, was also algorithmically modelled with
interventions from the pianist.

These scorefiles are also made available for those wishing generate
a real-time performance of Touching the Distance using the Yamaha
Disklavier. The score-files are so economical that Study 1, for
example, takes less than a second to compile on a G4 Powerbook. It
is quite possible to create a single file that will trigger a unique
performance of the whole series of studies AND create an adventure
(or two).
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; PIANO-STUDY 1 28/12/93
;; Material
(create-tonality scale1 '(c 5 d& 5 f 5 g& 5 b& 5 d& 6 c 6 f 6))

(setq nval 256)
(setq seed 0.23)

(setq mat
   (gen-hopalong-symbol xmel (a d) ymel (e h)
                        100 200 300 seed nval 0))

(setq ymel1 (find-change ymel))
(setq ymel2 (randomize-octaves seed 8 0 1 ymel1))

(setq xmel1 (find-change xmel))
(setq xmel2 (randomize-octaves seed 8 -1 0 xmel1))

(setq ymel3 (symbol-bundle '4 (randomize-octaves seed 8 0 1
              (explode-to-symbols (find-unique (symbol-bundle '4 ymel))))))
(setq xmel3 (symbol-bundle '4 (randomize-octaves seed 8 -1 0
             (explode-to-symbols (find-unique (symbol-bundle '4 xmel))))))

(setq rests (build-list '= (length ymel3)))

;; Score
(def-tonality
 default (activate-tonality (scale1 c 5))
)

(def-symbol
 i1 (append (symbol-trim 16 ymel)
            (subseq ymel1 16 64)
            (subseq ymel2 64 192)
            (symbol-interleave rests ymel3)
            (subseq ymel 228 256))
 i2 (append (symbol-trim 16 xmel)
            (subseq xmel1 16 64)
            (subseq xmel2 65 192)
            (symbol-interleave xmel3 rests)
            (subseq xmel 228 256))
)

Nigel St Clair Morgan
gen-hopalong-symbol is related to the mandlebrot algorithm and produces two outputs - in this instance xmel and ymel. Think of these outputs producing the material for each hand of the pianist, xmel produces 256 symbols between a and d, ymel produces 256 symbols between e and h.

Nigel St Clair Morgan
symbol xmel
100 200

Nigel St Clair Morgan
d) ymel (
300 seed

Nigel St Clair Morgan
setq mat
(gen-hopalong-symbol

Nigel St Clair Morgan
The function find-change produces phrase boundaries by placing rests where symbols repeat. The function randomize-octaves processes the symbol-list to move 8 symbols down one octave.

symbol-bundle produces sequences of unique chords (i.e. no repetition)

Nigel St Clair Morgan
(find-change ymel))
(randomize-octaves seed

Nigel St Clair Morgan

Nigel St Clair Morgan
(symbol-bundle '
(explode-to-symbols

Nigel St Clair Morgan

Nigel St Clair Morgan
The Lisp primitives subseq and append are used here to select and sequence x/ymel, 1, 2 and 3 creating an B C D A pattern

Nigel St Clair Morgan
def-symbol
i1 (append (symbol-trim
(subseq ymel1
(subseq ymel2

Nigel St Clair Morgan

Nigel St Clair Morgan
nval 256)

Nigel St Clair Morgan
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(def-length
 default '(1/16)
)

(def-zone
 default  (list (* nval (get-tick '1/16)))
)

(def-velocity
  default (vector-round 32 110 (gen-noise-brownian 8 seed 0.1))
)

(def-tempo 70)

(compile-instrument-p "ccl;output:" "study1"
 i1
 i2
)
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; PIANO-STUDY 2 28/12/93

;; Material

(create-tonality scale1 '(c 5 d& 5 f 5 g& 5 b& 5 d& 6 c 6 f 6))

(create-tonality scale2 '(c 5 e 5 f 5 b& 5 a 5 d 6 c# 6 g 6))

(setq master1
      (mapcar (function (lambda (x)
                          (semitone-to-tonality 'c 5 x)))
              (symbol-divide 8 nil nil
                             (symbol-transform
                              from (vector-to-list
                                    (tonality-to-semitone
                                                    (activate-tonality (scale1 c 5))))
                              to (vector-to-list
                                  (tonality-to-semitone
                                                  (activate-tonality (scale2 c 5))))
                              order '(0 6 2 3 5 4 1 7)
                              changes '(1)
                              repeats '(2 4 6 4))))
)

(setq nval 256)
(setq seed 0.23)

(setq mat
   (gen-hopalong-symbol xmel (a d) ymel (e h)
                        100 200 300 seed nval 0))

(setq ymel1 (find-change ymel))
(setq ymel2 (randomize-octaves seed 8 0 1 ymel1))

(setq xmel1 (find-change xmel))
(setq xmel2 (randomize-octaves seed 8 -1 0 xmel1))

Nigel St Clair Morgan
In lots of ways this study is identical to the first. However, instead of a single tonality governing the piece the function symbol-transform creates a gradually changing sequence of tonalities that transform  scale1 into scale2. Recently the function interpolate-tonality has been added to the SCOM system, but this approach used here gives the composer much more control over exactly how a tonality is morphed into another.

Nigel St Clair Morgan
(setq master1
(mapcar (function (lambda (x)
(semitone-to-tonality 'c 5 x)))
(symbol-divide 8 nil nil
(symbol-transform
from (vector-to-list
(tonality-to-semitone
(activate-tonality (scale1 c 5))))
to (vector-to-list
(tonality-to-semitone
(activate-tonality (scale2 c 5))))
order '(0 6 2 3 5 4 1 7)
changes '(1)
repeats '(2 4 6 4))))
)

Nigel St Clair Morgan
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(setq ymel3
      (symbol-bundle '4
                     (randomize-octaves seed 8 0 1
                                        (explode-to-symbols
                                         (find-unique (symbol-bundle '4 ymel))))))
(setq xmel3
      (symbol-bundle '4
                     (randomize-octaves seed 8 -1 0
                                        (explode-to-symbols
                                         (find-unique (symbol-bundle '4 xmel))))))

(setq rests (build-list '= (length ymel3)))

;; Score

(def-tonality
 default master1
)

(def-symbol
 i1 (append (symbol-trim 16 ymel)
            (subseq ymel1 16 64)
            (subseq ymel2 64 192)
            (symbol-interleave rests ymel3)
            (subseq  ymel 228 256))
 i2 (append (symbol-trim 16 xmel)
            (subseq xmel1 16 64)
            (subseq  xmel2 64 192)
            (symbol-interleave xmel3 rests)
            (subseq  xmel 228 256))
)

(def-length
 default '(1/16)
)

(def-zone
 default  (build-list (/ (* nval (get-tick '1/16)) 32) 32)
)
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(def-velocity
  default (vector-round 32 110 (gen-noise-brownian 8 seed 0.1))
)

(def-tempo 70)

(compile-instrument-p "ccl;output:" "study2"
 i1
 i2
)
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; PIANO-STUDY 3  (. . touching the distance)

;; Material

(create-tonality scale2 '(c 5 e 5 f 5 b& 5 a 5 d 6 c# 6 g 6))
(create-tonality scale3 '(c# 5 d 5 f# 5 g# 5 b 5 e 6 d# 6 f# 6))
(create-tonality scale2+3
                 '(c 5 c# 5 d 5 e 5 f 5 f# 5 g# 5 a 5 b& 5 b 5
;                  a   b    c    d  e    f   g    h   i    j
                   c# 6 d 6 d# 6 e 6 f# 6 g 6))
;                  k    l    m   n    o   p

(setq a '(ad) ; chords for scale2+3
      b '(bg)
      c '(cf)
      d '(ei)
      e '(hl)
      f '(jn)
      g '(kp)
      h '(mo)
)

(setq fill '(= ad bc ef gh =)) ; scale3

(setq nval 256)
(setq seed 0.23)

(gen-hopalong-symbol
    xmel (a d) ymel (e h) 100 200 300 seed nval 0)

(gen-hopalong-symbol
    xmel1 (-a -h) ymel1 (a h) 100 200 300 seed nval 54)

(gen-hopalong-symbol
    xmel2 (a h) ymel2 (i p) 100 200 300 seed nval 118)

(setq rhy1 (symbol-repeat 8 '(1/16)))
(setq rhy2 (symbol-repeat 8 '(1/32)))
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(setq morph-rhy
      (symbol-transform
       from rhy1
       to rhy2
       order '(7 6 5 4 3 2 1 0)
       changes '(2)
       repeats '(1))
)

(setq rhy3 (symbol-repeat (/ (make-zone morph-rhy) (get-tick '1/16)) '(1/16)))
(setq rhy-fill '(-1/8 1/16 1/16 1/16 1/16 -1/8))
(setq fill-r (lengths-to-rests rhy-fill))

;; Score

(def-neuron sym-to-len
  (in 1 'a) '1/8
  (in 1 'c) '1/8
  (in 1 'e) '1/8
  (in 1 'g) '1/8
  (otherwise '1/16))

(setq rhy4 (run-neuron 'sym-to-len
                       (symbol-trim 64 ymel1)))

(def-neuron sym-to-len1
  (in 1 'a) '1/16
  (in 1 'c) '1/16
  (in 1 'e) '1/16
  (in 1 'g) '1/16
  (otherwise '1/8))

(setq rhy5 (run-neuron 'sym-to-len1
                       (symbol-trim 64 xmel2)))

(def-tonality
  default   (activate-tonality
             (scale2 c 5) (scale3 c 5) (scale2+3 c 5)
             (scale2 c# 5) (scale2+3 c 5) (scale3 c# 5)
             (scale3 c# 5))
)

Nigel St Clair Morgan
Here is the symbol-transform function used again, this time to produce a morphed rhythmic sequence where 1/16s are gradually replaced by 1/32s. It is this transformation that opens the study.

Nigel St Clair Morgan
(setq morph-rhy
(symbol-transform
from rhy1
to rhy2
order '(7 6 5 4 3 2 1 0)
changes '(2)
repeats '(1))
)

Nigel St Clair Morgan

Nigel St Clair Morgan
The neural processor def-neuron is used here to create associations between particular symbol output and note length values. The rhythms produced here feature in the central section of the study.

Nigel St Clair Morgan
(def-neuron sym-to-len
(in 1 'a) '1/8
(in 1 'c) '1/8
(in 1 'e) '1/8
(in 1 'g) '1/8
(otherwise '1/16))
(setq rhy4 (run-neuron 'sym-to-len
(symbol-trim 64 ymel1)))
(def-neuron sym-to-len1

Nigel St Clair Morgan
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(def-symbol
  i1 (append (symbol-trim 22 ymel)
             (subseq (find-change ymel) 22 54)
             fill
             (eval-list (symbol-trim 64 ymel1))
             fill
             (symbol-transpose 16
                        (filter-lowcut 'm (symbol-trim 64 ymel2)))
             (gen-palindrome fill)
             (subseq (find-change ymel) 192 256))
  i2 (append (symbol-trim 64 (find-change xmel))
             fill
             (symbol-transpose -16
                        (filter-highcut '-e (symbol-trim 64 xmel1)))
             fill
             (eval-list (symbol-trim 64 xmel2))
             (gen-palindrome fill)
             (subseq (find-change xmel) 202 256))
)

(def-length
  i1 (append rhy3 morph-rhy rhy-fill rhy4
             rhy-fill rhy5 (gen-palindrome rhy-fill)
             morph-rhy (reverse morph-rhy))
  i2 (append morph-rhy (reverse morph-rhy) fill-r rhy4
             fill-r rhy5 (gen-palindrome fill-r)
             (reverse morph-rhy) rhy3)
)

(def-zone
 default (mapcar 'make-zone (list
               (append rhy3 morph-rhy) rhy-fill rhy4
               rhy-fill rhy5 (gen-palindrome rhy-fill)
               (append morph-rhy rhy3)))
)

(def-velocity
 default  (vector-round 32 110 (gen-noise-brownian 8 seed 0.1))
)

Nigel St Clair Morgan
Notice how the note-length lists are made to 'add up' into zones. This is achieved by mapping (using the Lisp primitive mapcar) the SCOM function make-zone across these lists.

Nigel St Clair Morgan
(def-zone
default (mapcar 'make-zone (list
(append rhy3 morph-rhy) rhy-fill rhy4
rhy-fill rhy5 (gen-palindrome rhy-fill)
(append morph-rhy rhy3)))
)

Nigel St Clair Morgan
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(def-tempo 70)

(compile-instrument-p "ccl;output:" "study3"
  i1
  i2
)
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; PIANO-STUDY 4 (17.1.94)

;; Material

(create-tonality scale3x '(c# 5 d 4 f# 4 g# 5 b 5 e 6 d# 6 f# 6))

(tonality-to-semitone (activate-tonality (scale3x c# 5)))

(setq master4
      (mapcar (function (lambda (x)
                          (semitone-to-tonality 'c# 5 x)))
              (symbol-divide 8 nil nil
                             (vector-to-list
                              (vector-round -11 17
                                            (gen-sin-chord
                                 '(c# 5 d 4 f# 4 g# 5 b 5 e 6 d# 6 f# 6) 512))))))

(setq nval 256)
(setq seed 0.23)

(gen-hopalong-symbol
    xmel (a d) ymel (e h) 100 200 300 seed nval 0)

;; Score

(def-tonality
  default master4
)

(def-symbol
  i1 (symbol-bundle '(2 3 4) ymel)
  i2 (symbol-bundle '(4 3 2 3) xmel)
)

(def-length
 default '(1/4)
)

(def-zone
 default  (symbol-repeat 64 '(4/16))
)

Nigel St Clair Morgan
In this study the function gen-sin-chord is used to generate a sequence of tonalities based on scale3x. The right and left hands of the pianist 'bundle' the symbol output into chords of different sizes.

Nigel St Clair Morgan
list
round -11 17
(gen-sin-chord
4 f# 4 g# 5 b 5 e 6

Nigel St Clair Morgan
def-symbol
i1 (symbol-bundle '(2 3 4) ymel)
i2 (symbol-bundle '(4 3 2 3) xmel)

Nigel St Clair Morgan

Nigel St Clair Morgan
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(def-velocity
 default  (vector-round 32 110 (gen-noise-brownian 6 seed 0.2))
)

(def-tempo 70)

(compile-instrument-p "ccl;output:" "study4"
  i1
  i2
)
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; PIANO-STUDY 5 (17.1.94)

;; Material

(create-tonality scale3x '(c# 5 d 4 f# 4 g# 5 b 5 e 6 d# 6 f# 6))

(tonality-to-semitone (activate-tonality (scale3x c# 5)))

(setq master4
      (mapcar (function (lambda (x)
                          (semitone-to-tonality 'c# 5 x)))
              (symbol-divide 8 nil nil
                             (vector-to-list
                              (vector-round -11 17
               (gen-sin-chord
                '(c# 5 d 4 f# 4 g# 5 b 5 e 6 d# 6 f# 6) 512))))))

(setq nval 256)
(setq seed 0.23)

(gen-hopalong-symbol
    xmel (a d) ymel (e h) 100 200 300 seed nval 0)

(setq a '((1/4))
      b '((-1/16 3/16))
      c '((-1/16 1/16 1/16 1/16))
      d '((-2/16 2/16))
      e '((1/4))
      f '((1/16 -3/16))
      g '((1/16 -1/16 -1/16 1/16))
      h '((2/16 -2/16))
)

(setq i1rhy
      (eval-list ymel))
(setq i2rhy
      (eval-list xmel))

Nigel St Clair Morgan
This study is very similar to the previous one except that there is a rhythmic articulation of the 'bundled' symbols. Note-length values are association with symbols a to h so that the symbol stream itself (from the hopalong algorithm) can generate the rhythm. The function that makes this possible is eval-list.

Nigel St Clair Morgan
(setq a '((1/4))
b '((-1/16 3/16))
c '((-1/16 1/16 1/16 1/16))
d '((-2/16 2/16))
e '((1/4))
f '((1/16 -3/16))
g '((1/16 -1/16 -1/16 1/16))
h '((2/16 -2/16))
)

Nigel St Clair Morgan
(eval-list ymel))
i2rhy
(eval-list xmel))

Nigel St Clair Morgan

Nigel St Clair Morgan
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;; Score

(def-tonality
  default master4
)

(def-symbol
  i1 (reverse (mapcar 'list (symbol-bundle '(2 3 4) ymel)))
  i2 (mapcar 'list (symbol-bundle '(4 3 2 3) xmel))
)

(def-length
  i1 i1rhy
  i2 i2rhy
)

(def-zone
 default  (symbol-repeat 64 '(4/16))
)

(def-velocity
 default  (mapcar 'list (vector-to-list
                  (vector-round 32 110
                                (gen-noise-brownian 6 seed 0.2))))
)

(def-tempo 70)

(compile-instrument-p "ccl;output:" "study5"
  i1
  i2
)
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; PIANO-STUDY 6 (26.1.94)

;; Functions

(defun chordize-select (seed n t pat)
  (prog (out)
    loop
    (cond ((null pat) (return out)))
(setq out (append out (list (cond
                             ((equal n (length (car pat)))
                              (symbol-chordize seed nil t nil
                                               (car pat)))
                             (t (car pat))))))
(setq pat (cdr pat))
(go loop)))

;; Material

(create-tonality scale3y '(c# 5 d 4 f# 4 g# 5 b 4 e 6 d# 7 f# 6))

(tonality-to-semitone (activate-tonality (scale3y c# 5)))

(setq master6
      (mapcar (function (lambda (x)
                          (semitone-to-tonality 'c# 5 x)))
              (symbol-divide 8 nil nil
                             (vector-to-list
                              (vector-round -11 26
               (gen-sin-chord
                '(c# 5 d 4 f# 4 g# 5 b 4 e 6 d# 7 f# 6) 512))))))

(setq nval 300)
(setq seed 0.23)

(gen-hopalong-symbol
    xmel (a d) ymel (e h) 100 200 300 seed nval 0)

Nigel St Clair Morgan
The function chordize-select incorporates symbol-chordize. It is defined here to create enable the addition of chords to a list of symbols 'only' when the list is of a certain length.

Nigel St Clair Morgan
;; Functions
(defun chordize-select (seed n t pat)
(prog (out)
loop
(cond ((null pat) (return out)))

Nigel St Clair Morgan
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(setq a '((-1/4-5 1/4-5 1/4-5 1/4-5 1/4-5))
      b '((-1/16 -1/16 1/16 1/16))
      c '((-1/4-7 -1/4-7 -1/4-7 -1/4-7 1/4-7 1/4-7 1/4-7))
      d '((-1/8t 1/8t 1/8t))
      e '((1/16 1/16 1/16 1/16))
      f '((1/16 1/16 -1/16 -1/16))
      g '((1/4-7 1/4-7 1/4-7 -1/4-7 1/4-7 1/4-7 1/4-7))
      h '((1/8t 1/8t -1/8t))
)

(setq i1rhy
      (eval-list (symbol-trim '64 ymel)))
(setq i2rhy
      (eval-list (symbol-trim '64 xmel)))

;; Score

(def-tonality
  default master6
)

(def-symbol
  i1 (chordize-select seed 3 4
                      (symbol-transpose 8
                         (symbol-divide
                            (mapcar 'length i1rhy) nil nil ymel)))
  i2 (chordize-select 0.24 3 4
                      (symbol-transpose -8
                          (symbol-divide
                            (mapcar 'length i2rhy) nil nil xmel)))
)

(def-length
  i1 i1rhy
  i2 i2rhy
)

(def-zone
 default  (symbol-repeat 64 '(4/16))
)

Nigel St Clair Morgan
This is a more complex variant of the method used in the previous study to generate lists of note-lengths from the hopalong algorithm output. Note here that irrational values are generated - quintuplets and septuplets. In SCOM the MIDI ticks that make up these irrational groupings are adjusted to 'add up' correctly at each quarter beat. This means that on some scorewriters (notably Nightingale) irrational groupings can be read accurately from the SCOM midifile.

Nigel St Clair Morgan
(setq a '((-1/4-5 1/4-5 1/4-5 1/4-5 1/4-5))
b '((-1/16 -1/16 1/16 1/16))
c '((-1/4-7 -1/4-7 -1/4-7 -1/4-7 1/4-7 1/4-7 1/4-7))
d '((-1/8t 1/8t 1/8t))
e '((1/16 1/16 1/16 1/16))
f '((1/16 1/16 -1/16 -1/16))
g '((1/4-7 1/4-7 1/4-7 -1/4-7 1/4-7 1/4-7 1/4-7))
h '((1/8t 1/8t -1/8t))
)

Nigel St Clair Morgan



16

(def-velocity
 default (symbol-divide (mapcar 'length i1rhy) nil nil
                    (vector-to-list
                     (vector-round 32 110
                                (gen-noise-brownian 8 seed 0.2))))
)

(def-tempo 55)

(compile-instrument-p "ccl;output:" "study6"
  i1
  i2
)

#|
ymel
(h e f h g e f h g e f h f e g h f e g h f e g h e e h g e f h g e
f h g e f h f e g h f e g h f e g h e e h g e f h g e f h g e)

xmel
(d c a b d c a b d c a c d b a c d b a c d b a d d a b d c a b d c
a b d c a c d b a c d b a c d b a d d a b d c a b d c a b d c)

master6
((a 5 c 7 c 7 a 6 a 6 e 6 d# 6 a# 6)
(g 6 f# 5 d# 5 f# 5 f 5 g 5 b 5 e 5)
(g# 4 c# 5 g 5 f# 5 a# 5 d 6 a# 5 g# 5)
(c 6 g# 5 c# 5 d# 5 g 5 e 5 g 5 d 6)
(d 6 d# 6 b 6 a 6 a# 5 g 5 g# 5 f# 5)
(a 5 d 6 g 5 a# 4 d# 5 g# 5 g 5 g# 5)
(g 5 c 5 d 5 f 6 a 6 e 6 c# 6 g 5)
(c 5 f 5 c# 6 g# 5 d 5 f 5 g# 5 a# 5)
(f 6 f# 6 g 5 d# 5 a 5 a 5 a# 5 f 6)
(d# 6 a# 5 c# 6 d# 6 g# 5 e 5 g 5 e 5)
(c# 5 f# 5 f# 5 c# 5 f 5 a# 5 f 5 c# 5)
(e 5 f# 5 a# 5 a# 6 c# 7 f 6 d 6 f 6)
(d# 6 c# 6 d 6 e 5 g 4 c# 5 b 5 c 6)
(b 5 g# 5 b 4 a 4 g# 5 c# 6 f# 5 f 5)
(f# 5 d# 5 g# 5 e 6 a# 5 d 5 f 5 a# 5)
(c 6 a 6 d 7 g# 6 f 6 g# 6 d# 6 f 5)
(e 5 d 5 g 4 a 4 d 5 b 4 b 4 g# 5)

Nigel St Clair Morgan
An example of the output from the Hopalong algorithm and the tonality generation using gen-sin-chord.

Nigel St Clair Morgan
#|
ymel
(h e f h g e
f h g e f h
xmel
(d c a b d c
a b d c a c
master6
((a 5 c 7 c

Nigel St Clair Morgan
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(a# 5 g 5 a 5 c 6 a# 5 f 6 d 7 g# 6)
(a# 5 g# 5 f# 5 d# 5 g# 5 g# 5 b 4 a# 4)
(a# 5 f 6 g 6 a 6 c# 6 d 5 e 5 c# 6)
(a# 5 f# 5 f# 5 c# 5 c 5 a# 5 d 6 f# 5)
(d# 5 f# 5 f# 5 b 5 g# 6 f# 6 a 5 a# 5)
(b 5 e 5 d# 5 g 5 e 5 e 5 c# 6 e 6)
(c 6 e 6 g 6 c# 6 a 5 a# 5 e 5 d 5)
(a# 5 c# 6 f 5 d 5 c# 5 a# 4 d 5 a# 5)
(g 5 c 5 f 5 d 6 f 6 a# 6 a# 6 a 5)
(d# 5 c 6 f 6 e 6 f 6 d 6 f 5 g 5)
(d 6 a 5 b 4 a 4 g 4 f# 4 e 5 c 6)
(g 5 f# 5 b 5 a# 5 a 5 d# 6 d# 6 a# 5)
(d 6 g 6 d 6 b 5 d 6 a# 5 f 5 g 5)
(g 5 d 5 g# 5 f# 6 e 6 a# 5 g# 5 d 5)
(a 4 e 5 g 5 c 5 a 4 e 5 g# 5 d 6)
(b 6 g 6 g 5 g# 5 e 6 f 6 f# 6 f# 6)
(g 5 b 4 f 5 a 5 d 5 c 5 c# 5 a# 4)
(f# 5 g# 6 a# 6 e 6 e 6 d# 6 g# 5 g# 5)
(a 5 d 5 a# 4 e 5 f 5 d 5 f# 5 a 5)
(f# 5 a 5 d 6 b 5 a# 5 g 6 b 6 f 6)
(d# 6 a# 5 c 5 c# 5 a# 5 a 5 e 5 f# 5)
(g# 5 a 5 e 6 g 6 g 5 a 4 b 4 d 5)
(f 5 b 5 a 5 c 5 c# 5 c 6 d 6 c# 6)
(d# 6 c 6 a 5 g 6 d# 7 a 6 d# 6 c 6)
(e 5 c 5 f 5 d# 5 a 4 c# 5 f# 5 e 5)

(e 5 a 5 f# 5 d 5 g# 5 a# 5 f 5 a# 5)
(g 6 g 6 f# 6 g 6 b 5 f 5 b 5 e 6)
(b 5 g# 5 g# 5 d# 5 f 5 c# 6 a# 5 b 4)
(a 4 c# 5 e 5 c# 6 a 6 c# 6 f 5 a 5)
(b 5 a 5 a# 5 g 5 b 4 c# 5 d 6 f 6)
(d# 6 d# 6 b 5 f 5 a# 5 d# 6 a# 5 g 5)
(b 5 a 5 f 5 g# 5 g 5 c 5 d# 5 a 5)
(g 5 g 5 d# 6 f# 6 d# 6 f 6 c 6 c 5)
(a 4 e 5 e 5 d# 5 f# 5 f 5 d# 5 d 6)
(c 7 g 6 c# 6 d 6 c 6 d# 6 c 7 a# 6)
(g 5 c 5 c 5 a 4 b 4 d# 5 a 4 f 4)
(d# 5 d 6 e 6 f# 6 f 6 g# 5 f 5 c# 6)
(d 6 a 5 b 5 c# 6 a 5 c 6 f 6 b 5)
(g 5 c 6 c 6 g 5 a# 5 c# 6 g 5 f# 5)
(g 5 a# 4 d 4 g# 4 d 5 e 5 a# 5 d 6)
(a 5 c 6 b 6 c 7 e 6 c# 6 a 5 f 5)
(c# 6 a 6 d 6 e 5 d# 5 c# 5 c# 5 a 5)
(a# 5 c 5 c 5 a 5 c# 6 c# 6 d# 6 g# 5)
(b 4 e 5 b 5 a# 5 b 5 d# 6 b 5 a 5)
(d 6 c 6 e 5 e 5 g# 5 f 5 f# 5 c# 6)
(c# 6 b 5 f 6 e 6 f# 5 e 5 a 5 a 5)
(a# 5 d 6 g# 5 b 4 d# 5 a 5 f# 5 e 5))

|#
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; PIANO-STUDY 7 (30.1.94)

;; Material

(create-tonality scale1 '(c 5 d& 5 f 5 g& 5 b& 5 d& 6 c 6 f 6))

(create-tonality scale2 '(c 5 e 5 f 5 b& 5 a 5 d 6 c# 6 g 6))

(create-tonality scale3 '(c# 5 d 5 f# 5 g# 5 b 5 e 6 d# 6 f# 6))

(create-tonality scale4 '(c# 5 d# 5 g# 5 b 5 g 5 e 6 d 6 a 6))

(setq nval 128)
(setq seed 0.23)

(gen-hopalong-symbol
    xmel (a d) ymel (e h) 100 200 300 seed nval 0)

(setq master7a (pick-tonality ("piano-studies:piano-study7" seed (use-item ymel))))
(setq master7b (pick-tonality ("piano-studies:piano-study7" seed (use-item xmel))))

#|
; piano-study7

(lib-tonality i (scale4 c# 5))
(lib-tonality ii (scale4 d# 5))
(lib-tonality iii (scale4 g# 5))
(lib-tonality iv (scale4 b 5))
(lib-tonality v (scale4 g 5))
(lib-tonality vi (scale4 e 6))
(lib-tonality vii (scale4 d 6))
(lib-tonality viii (scale4 a 6))
|#

(setq i2mel
      (vector-to-symbol a h (gen-noise-white nval 1.0 seed)))

(setq i1mel (filter-extract '(e f g h) i2mel))

Nigel St Clair Morgan
In this study the Library feature of SCOm is used to enable the Hopalong algorithm to control the ordering of different transpositions of a tonality stored in a special folder - and reproduced here as an example. 

Nigel St Clair Morgan
xmel (a d) ymel (e h) 100 200 300 seed nval 0)
(setq master7a (pick-tonality ("piano-studies:piano-study7" seed (use-item ymel))))
(setq master7b (pick-tonality ("piano-studies:piano-study7" seed (use-item xmel))))
#|
; piano-study7
(lib-tonality i (scale4 c# 5))
(lib-tonality ii (scale4 d# 5))
(lib-tonality iii (scale4 g# 5))
(lib-tonality iv (scale4 b 5))
(lib-tonality v (scale4 g 5))
(lib-tonality vi (scale4 e 6))
(lib-tonality vii (scale4 d 6))
(lib-tonality viii (scale4 a 6))
|#

Nigel St Clair Morgan

Nigel St Clair Morgan
A white-noise fractal is generated to produce a symbol output to control the symbol chords and groupings - see the next page.

Nigel St Clair Morgan
h (gen-noise-white nval 1.0 seed)))
extract '(e f g h) i2mel))

Nigel St Clair Morgan
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(setq a '(-i -b)
      b '(bce)
      c '(ad)
      d '(-j a)
      e '(eg)
      f '(fh)
      g '(ceh)
      h '(bfg)
      = '(=)
)

(setq mel1 (eval-list i1mel))
(setq mel2 (eval-list i2mel))

;; Score

(def-neuron sym-to-len
  (in 1 'a) '(1/16 1/16)
  (in 1 'd) '(1/16 1/16)
(otherwise '1/8))

(setq rhy1 (run-neuron 'sym-to-len
                        i2mel))

(def-tonality
  i1  master7a
  i2  master7b
)

(def-symbol
  i1 mel1
  i2 (symbol-transpose -8 mel2)
)

(def-length
  i1  '(1/8)
  i2  rhy1
)
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(def-zone
 default (symbol-repeat nval '(1/8))
)

(def-velocity
 default (vector-round 32 110 (gen-noise-brownian 7 seed 0.2))
)

(def-tempo 90)

(compile-instrument-p "ccl;output:" "study7"
  i1
  i2
)




