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Presentation of a live electronic tool, written in SuperCollider, using a game joystick and MIDI controllers, for exploring and developing musical con-
cepts and structures and performing as a member of chamber music ensemble and/or with other performing arts. Aesthetic and musical intentions

for the development of the software environment and illustration with two compositions created and to be performed with this tool.

Improvisation and Interpretation

Improvisation during Musical Creation

Composing always means finding a concrete musical real-
ization of one or more ideas — abstract, aesthetic, musical
et al. — in processes taking part in the three-dimensional
space of the execution of ideas, intuition and chance.
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Figure 1. Process of creation.

Searching for structures which come close to a musical
idea, deducting them as different realizations of one ini-
tial idea, trying out to play a new meta-instrument, find-
ing the musical aspects of sound objects etc., every per-
sonal approach and method of composing contains these
three aspects.
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Improvisation with material and structures thus found or
conceptionally created — alone or as a member of a team
of musicians/performers — is an effective intuitional
method (involving a certain degree of chance) to get new
perspectives, new deductions of ideas, materials and
structures. Intuition means highest mind control based
on all personal musical and extra-musical experiences of
senses and intellect, which is in its sum too complex to be
present simultaneously in the intellectual mind. Direct
control with the ears and spontaneous reactions — includ-
ing moments of chance — lead to intellectually unpredict-
able results, which can be used in a composition directly,
filtered, with more or less slight corrections, or as an in-
spiration to new intellectual ideas. Improvisation can be a
part of the creation process, trying out, exploring found
or constructed sounds and structures, slightly shifting,
changing the parameters of one event or a group of
events, exchanging order of events, erase events or con-
tinue the line of events and more. In some cases it can be
one of the initial moments of the composition process
like Stockhausen's improvisation with a musician at the
beginning of the composition process of his work Mik-
rophonie I, or even creating almost the complete work ad
hoc like Scelsi's composition method for the majority of
his oeuvre.

Interpretation of Instrumental Music

According to these processes of composing, a musical
work presents a selection of the infinite possibilities of
perspectives of a musical idea, simultaneous and/or suc-
cessive. The conditions of different concert halls, per-
formance places, instruments, audiences and ensemble
partner's physical and mental conditions — mostly dynam-
ically changing during the performance time — result in
the necessity of different interpretations aiming for the
same musical meaning.

Even complex scores of contemporary music do never
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contain complete information of sound result nor com-
plete descriptions of actions to produce sound. For a dis-
tinctive realization the performer needs to take constant
decisions during practice and performance, which are
also processes taking part in the three-dimensional space
of the execution of ideas, intuition and chance. Since the
age of Romanticism the role of the performer of art mu-
sic is clearly no longer just that of a fulfilling technician
but rather that of a musical interpreter with responsibil-
ity for interpretation, performing a music with space for
the personalities of the interpreter and the audience.
This makes every music performance a singular event in
time and space, a communication between a musical
composition, the performer and the audience, and is one
of the most significant qualities of music.

Interpretation of Electroacoustic Music

The awareness of the need for interpretation of elec-
troacoustic music stills seems to be sometimes compar-
able to the Baroque idea of a musician, but is developing
more and more.

Instruments used in the early days of electroacoustic mu-
sic like ondes Martenot, Theremin were almost used like
classical music instruments. During Serialism — the period
of most precisely notated instrumental music in history,
with an extreme focus towards the execution of intellec-
tual ideas — the majority of electroacoustic music were
completely fixed tape pieces, regardless of the very dif-
ferent production methods employed by, for example,
the Parisian musique concréte, the electronic music in
the Cologne studio or the computer music in Princeton.
Aesthetic needs — probably pushed forward by the envir-
onment of broadcasting studios — led to production
methods allowing for only a very small amount of impro-
visational elements during the creation (but maybe with
still more intuitional decisions and moments of chance
than intentionally done by the composers) and perform-
ance of the pieces. These pieces used tape as their origin-
al medium and were interpreted during performance
with the mixer: slightly changing volume with faders to
support the dynamic curve and spatialization, and ad-
justing sound quality with equalizers.

Smaller portable and less expensive synthesizers, com-
puters and aesthetic needs later led to an environment
allowing for more and more improvisational moments to
play a part in production and performance as exemplified
by the aleatoric instrumental music of the same period.
The live electronic — first using analog techniques, later
the computer — requests a performer or a group of per-
formers at the electronics — mixer, computer with key-
board, mouse and other controllers — with much more
possibilities of interpretation, yet still acting a little bit

like an assistant of organ registration, changing patches
and some parameters following the instrumentalists per-
formance.

Nowadays new controllers like sensor gloves, sensor
suites etc., or new techniques like live coding, use of ana-
log circuits etc. allow to create the structures and sounds
more or less predictably ad hoc, improvising or perform-
ing more or less predetermined pieces which are notated
in scores, i.e. plans of execution or graphic representa-
tions of the sound result. The structures are mostly
monophonic in a broader sense, have a more or less con-
stant speed of the musical development, and are mainly
influenced by the software/programming language used
which can easily evoke a static set of so called patches, or
let the music be trapped in loops.

Personal Ideas

Personal Interests

| am not interested in constructing/building sound or
structure ad hoc. Me and the computer need more time
than real time for creation. (The structures | realize with a
mix of techniques like physical modeling, granular syn-
thesis etc. at present still require plenty of computing
time.) My aim is a technical environment with the possib-
ilities to create complex structures, improvise with the
material in micro and macro structures during the com-
position process and interpret electroacoustic music as a
musician: stretching, crushing, shifting, mapping of micro
and macro structure according to the performance cir-
cumstances, present situation and allowing the per-
former of the electroacoustic music to react as a partner
within a musician's or other performer's ensemble.

| was never interested in using the live instrumental
sound through electronics, even though | highly appreci-
ate the musical quality of Nono's and other composers'
live electronic works. | admire the different qualities of
instrumental sound and performance action and elec-
tronic sound and don't see a necessity to melt it together
in my music. The musical idea rather than the musical
surface is responsible for the coherence, the causal rela-
tionship within my pieces. It is like in a classical violin &
piano duo sonata, where neither the composer nor the
interpreter try to let the violin sound like a piano or vice
versa; the aim is a strong interaction in the aspect of
sound quality, micro structure, musical intention and
idea.

Personal Experiences

After creating tape pieces with analogue techniques, us-
ing recorded or synthesized sound, | worked several years
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with the non real time algorithmic composition computer
language Common Lisp Music which allowed me to real-
ize sounds and structures which were at the time not
possible to realize with real time techniques like ana-
logue techniques, MIDI sampler techniques et. al. The
music perspectives of the sounds | found or algorithmic-
ally calculated were explored with snd, a software allow-
ing for filtering, pitch shifting etc. and playing with these
methods simultaneously several sound files, starting and
stopping them independently.

Structural Heterophony

At the same time — living in Japan and being highly im-
pressed by Japanese traditional music like Gagaku or the
structures and use of parallel perspectives in Japanese
traditional paintings — | developed a method, a musical
attitude | called structural heterophony for composing
and performing instrumental music. | focused more on
the linear musical meaning — allowing the performers to
use as much of the individual potential of their own and
their instruments to realize a music line, a musical idea —
than on the momentary vertical sound result, but was al-
ways aware of the momentary field of possibilities of
sound results and music interactions.

These techniques were also used for compositions for
tape/CD and performers, playing together in a way of
loosly coordinated karaoke. The interaction with instru-
mental and dance performers and the need for more
flexibility of their performance were increased firstly with
the use of two CD players with which | could start and
stop two layers of electronic music independently.

Compositions, Soft- and Hardware

ink, colours and gold on paper lI+lll — surroundings 1+2
(2005/6)

The wish for more flexibility in the electronic part for in-
terpretation as well as during the composition process,
without giving up the quality of detailed work, of precise
non real time computing, led me to the next step, real-
ized in a work for several chamber music instruments and
live electronics with a newly created computer language
environment.

The general idea for this piece derived from my ensemble
piece ink, colours and gold on paper, | composed in the
idea of structural heterophony. While two instrumental
groups interpret the same musical thread more or less
simultaneously in two different ways, a third group real-
izes a very different layer. All three groups play musically
together (listen to each other, coordinating and adjusting
intonation, dynamics, relations of tempo, musical expres-
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sion etc.), linked rhythmically in a more loose way.
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Figure 2. ink, colours and gold on paper I, p.9, © Edition Juliane Klein

synchronisation

musical idea x| musical idea x2
reallzed by realized by
group A group A

in own lempo ele. In own tempo etc.

musical idea y musical idea z
realized by reslized by ~
group B group B G

in own lempo eto, in own tempo elt,

musical idea z
realized by
group C

In own tempo etc.

musical idea y
realized by
group C

In own tempo elc.

Figure 3. Time coordination of different instrumental groups in ink, col-
ours and gold on paper 1, p.9

The new piece, or better to say complex of pieces, exag-
gerates this idea in the way that the two solo instruments
can play their parts (each of them containing both music-
al layers simultaneously) — ink, colours and gold on paper
Il for accordion and ink, colours and gold on paper Il for
percussion — as solo pieces or together as the duo piece
ink, colours and gold on paper I+l in a broadly linked
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rhythmic synchronization. These three different per-
spectives can be enlarged with one or both of two less
dense, more transparent musical layers, surroundings 1
for live electronics and surroundings 2 for flute and viol-
oncello.
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Figure 4. ink, colours and gold on paper I+l - surroundings 1+2, part of
p.2 © Edition Juliane Klein

For surroundings 1, the live electronic part, | decided to
use SuperCollider, an environment and programming lan-
guage for real time audio synthesis and algorithmic com-
position, because like Common Lisp Music it is object-ori-
ented and has also a single environment for micro and

macro structures. SuperCollider adds the possibilities of a
graphical user interface and real time live electronics. As
a free and open source (GPL) software it continues to be
developed by a huge community of programmers and
composers and is easy to purchase and install for any mu-
sician for performing.

The hardware consists of a computer with four-chan-
nel-audio-interface and 8 speakers (versions with fewer
or more are possible). As controllers | decided to use a
game joystick, computer keyboard and mouse, so every-
body has access to the necessary hardware for perform-
ance.

The Software Environment

The software, a set of new SuperCollider classes de-
veloped during my residency at ZKM, Karlsruhe, Germany
2005/6, assists in producing the sound, starting and ma-
nipulating events. A score list of OSC-events can be
played — automatically like playing a tape piece or start-
ing individual events by playing like a classical composi-
tion from score. This list can be typed in as a list of
time/events data or calculated by algorithms. In Super-
Collider these events are OSC-messages, usually address-
ing the so called server, the part of SuperCollider which
performs the sound synthesis, calculated by functions
defined in synth defs. Two kinds of parameters can be
changed by controllers (Joystick or mouse in the GUI):

The static parameters are a set of parameters — transpos-
ition, start/sample position, volume, fiter/q, fiter fre-
quency, low pass/band pass/high pass, x,y and reverb —
saved in global variables. They are used by a function
which manipulates the values of the OSC-messages of
the score list, adding or multiplying the values with the
global variables before executing it as a OSC-message.
(Values not described in the score list won't be manipu-
lated and get as usual the default value or their synth
def.) Synth defs values without these parameters would
not be changed. A synth def with the value pitch, given a
pitch-value in the score list and using it for the pitch,
would not react to the static-parameter transposition be-
cause the name is different and won't be changed.

The global parameters contain the same set of paramet-
ers, but saved in control busses, being accessible at any
time by the real time sound engine. Depending on the
programming of the synth defs, some sound calculating
functions read and use the bus parameters, others not.
How they use these parameters is implied by their name,
but completely undetermined. For example, a kind of
sample player uses the parameter transposition to make
glissandi, some random noise generators use this para-
meter for controlling the speed of LFOs, while others do
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not react to transposition changes. This values are added
to or multiply the values of the event given by the score
list or default value.
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Figure 7. One event events reacts to bus parameters. Other events
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The Controller

A game joystick was selected as the main controller to
manipulate parameters, start events and change play dir-
ection in score (forward, backward, repeat).

| decided to use a game joystick because it is inexpensive
compared to a Wacom tablet or custom made interfaces
etc. and easily accessible for anybody. Unlike a mouse or
a smaller game controller (two little joysticks are con-
trolled by the thumbs of the two hands ), a game joystick
can be controlled with just one hand, performing simul-
taneously the manipulation of parameters in three di-
mensions — x and y axis and torsion — in a single large
scaled movement. The centre position is perceptible (un-
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like a mouse and Wacom tablet) through the tension of a
spiral, several buttons can be switched with the fingers, a
button at the so called hat can be set to five different po-
sitions, and still one hand is free to operate the computer
keyboard etc.

| used the joystick to simultaneously modify a set of three
parameters with x and y axis and torsion, selecting the
set and change between static and global parameter, us-
ing the button at the hat and three additional buttons to
set these parameters. The possibility to set the paramet-
ers — same like a mouse click — allows for both parameter
jumps and continuous glissandos, and set only one or
two of the three parameters. Two other buttons were
used to start the events and change the direction of score
reading, if necessary.

Several musicians played the piece and all, including my-
self, required mental and physical training for the use of
the joystick, looking at the score, playing together with
the instrumentalists and occasionally checking the graph-
ical user interface for the actual values.

change of parameter sets

start next event switch between

reading forward
score, repeat
event

set x/y/z-position

E:\
y

5
&//

Figure 8. Usage of the joystick

choose
x/ylz-position

=

A computer keyboard was used together with the
mouse, originally only for the substitution of the joystick
or in the case of an emergency to jump inside the score if
any problem arises during a performance. The events can
be started, the reading direction in the score can be
changed, numbered keys allow to jump to predefined
events in the score etc. Mouse actions in the graphical
user interface can set fader, start recording, automatic
playing, rendering the score to a sound fie etc. The
graphic user interface shows the value of the parameters
and the position of the joystick, for coordinate jumps or
smooth changes of parameters without a value jump.
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Process of Composing

The Sound material was produced, using recordings of
Peking opera gongs, sho (a mouthorgan of the Japanese
traditional orchestral music Gagaku), simulated sound of
large thin gold walls, beaten or crashing together (calcu-
lated with physical modeling software Modalys), synthes-

ized white noise and more.

Groups of events, set manually or calculated by al-
gorithms performing complex mixing, transposition, fil-
tering and granular synthesis are the main techniques
used for sound manipulation.

The automatic play and rendering function was used to
listen to the parts without personal interpretation, play-
ing with or without the percussionist. Playing parts of the
pieces, repeating events with slightly or roughly changed
parameters and changing the play direction and jumping
around in score led to the revision or affirmation of val-
ues.

Smaller parts were created, changed, combined and
rendered to bigger parts, resulting in a musically mean-
ingful structure.
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Figure 11. The parts of composition (SuperCollider data, sound files,
performance instructions), interpretation and computing.
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Revision of Software and New Composition

Nachtsicht (2010/11)

Already during the production and performances of
Gewdlle — a composition for dance, voice, violoncello, live
electronics and rope jumpers — the software reached its
borders and narrowed the possibilities of the perform-
ance and process of composition. The impossibility of re-
order the events freely in time (jumping was possible
only to some marked positions, scrolling was to slow and
risky), technical (fingering) performing problems chan-
ging several parameters simultaneously, jumping
between static and bus (former called global) parameter
and difficulties in playing polyphonically forced me to
completely revise the software during the process of
work on my piece/complex of pieces Nachtsicht for live
electronics, optional narrator, optional percussion or pi-
ano.

The first realized versions of Nachtsicht saw two channel
electronics installed at exhibitions together with oil
paintings. These versions were interpreted by myself at
each of the exhibition spaces, recorded and played as a
10 min long loop. Later developed versions are live elec-
tronic performances together with narrator and/or per-
cussion or piano. Improvisations with the material (re-
cordings of painting sessions, traffic sounds of cities at
night and with the software Modalys virtually calculated
sounds like hit and brushed giant canvases, footsteps and
brush strokes applied to bridges etc.) alone and later to-
gether with the narrator/poet developed a music, coming
close and closer to my musical intentions, showing ever
clearer musical structures.

Originally composed in the first version of my software
which easily allows to create complex structures, these
structures were transcribed into performing prescrip-
tions, allowing to start every single event with a specific
key.

The new software uses now as an event any SuperCol-
lider function, instead of OSC-messages or the formerly
used function for manipulating OSC-messages, but can
contain them too. It allows for functions to changes glob-
al variables, start algorithms, open windows, do anything
possible in SuperCollider. These sets of functions are
bundled in scenes. Each scene starts with a function it-
self, e.g. starts synthesizers for effects, reorganizes sound
buffer, resets or sets counters of events of each function,
and activates a set of functions which can be started with
a MIDI-keyboard (or at the graphical user interface).

The graphical user interface shows now static and bus
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parameter at the same time which can be set with
mouse, joystick and/or MIDI-controllers. This allows for a
flexible fingering, finding best combinations for changing
the parameters.
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Figure 12. Graphical user interface, second version, for more flexible
performance

The design of the score: After creating a score repres-
enting the sound — with beautiful images, but almost im-
possible to play from it — an action score was developed,
showing the keys triggering the functions in a chromatic
system, the rhythm (with a main pulse of 7 secs, derived
from the brush stroke rhythm of a recording of a oil
painting session) notated in slightly modified traditional
rhythm notation, with some newly added symbols for
fader movement, spatialization etc.

The performance of the live electronics results in a quite
virtuosic use of the joystick (right hand), the MIDI-key-
board (right and/or left hand) and the MIDI-controllers
(right and/or left hand) of very slow but polyphonic struc-
tures.
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Figure 13. Sound score of live electronic part of Nachtsicht © Edition Ju-
liane Klein
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Figure 14. Nachtsicht — version for live electronics, speaker and percus-
sion, p.6 © Edition Juliane Klein

The Controller

A 49-key MIDI keyboard was chosen as a trigger for the
functions, because a musician can easily jump between
the keys and not only switch them on, but also control
the velocity parameter which is used in most cases to
control the volume of the event. A keyboard is a versatile
controller, easily to understand for almost every musician
and, like the joystick, easily to purchase.

MIDI-controller, slider, knobs are very useful to manipu-
late several parameters simultaneously. They allow in
combination with the joystick — used for more sensitive
settings and spatialization — several possibilities of finger-
ing. To perform this piece, several ways of fingering
should be tried out to find the most suitable combination
for each part.

The joystick is used as in the first version of the software
with all its buttons etc.

Perspectives

Apart from looking forward to rehearsals and perform-
ances of Nachtsicht with several musicians performing
the live electronics and learning from their experiences,
several steps are planned to add and revise in the third
version of the software environment:

Extension of the Graphical User Interface:

e Easy Registration of Controllers (MIDI, Joystick etc.) and
assignment to the parameters within the GUI in com-
bination with the Controllers.

¢ Input of the function/bundles of function and assign-
ment to keys/bundle of keys within the GUI in combina-
tion with the controller keyboard.

Including time factor - like in the first version, without
loosing the flexibility of the second version:

¢ Adding the possibility of scheduling of the functions. As-
signment of the time data to them manually, algorith-
mically calculated, or recorded during playing/impro-
vising.

e Automatically playing and rendering to sound files of
the scheduled functions.

Enable cross-platform OSC messaging.

Create of a new score format including more sound in-
formation in the performance score.

Once the revision of the software is finished and a de-
tailed documentation available, every composer could
use this environment to create and improvise an elec-
tronic composition fixed in performance descriptions and
a list of SuperCollider functions and/or OSC-messages -
using his own SuperCollider libraries, synth defs and func-
tions and/or controlling other OSC capable applications.
Every musician can use this environment to perform
these compositions.
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