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ABSTRACT

We report on a project that could be characterized as a mining and discovery expedition among the
data fields that reside within, and are expressed with, the Dynamic Stochastic Synthesis (GENDYN) algorithm as
realized in The New GENDYN Program[1]. The New GENDYN Program is a faithful implementation of Iannis Xenakis’
sound synthesis algorithm (as realized in his work GENDY3, 1991), that also provides a framework within which
extensive research into the world of rigorous algorithmic composition is possible. The GENDYN algorithm can
generate an entire work of computable sonic art from a baseline of “nothing”, i.e. with no a-priori defined sonic
source material: all sound is the emergent result of the definition of initial conditions among the multitude of
parameters within the algorithm, and as then executed by the probability distributions incorporated therein: a
musical work is created by execution of a computational process obeying an algorithmic procedure. We report on
work that has extended the GENDYN algorithm by implementing large-scale and massively parallel techniques,
illuminating and demonstrating capabilities such as dynamic stochastic granular synthesis, stochastic melody (pitch
distribution), and stochastic harmonic (vertical) structures. We focus our analytics on a custom user interface
created with the Matlab algorithmic development environment that integrates with the New GENDYN Program,
achieving a level of organizational control among the synthesis parameters within the GENDYN. We identify the
relationships between the defined parameters of the algorithm’s initial conditions and their ultimate influence on
the characteristics of the resulting sound such as timbre, event duration, density, and pitch. We also investigate the
problem of representing the multi-faceted dimensions of the stochastic synthesis: organizing the extensive and
expansive quantities of numerical data generated by the GENDYN algorithm; systematizing the relationships across
the initial conditions and the structural functions they serve within the computed compositional sonic work.
Examples of computed etudes are presented as well as demonstrations of the aforementioned relationships
between GENDYN initial conditions and resulting synthesized works. We propose areas of research for future
investigation.
[1] Peter

Hoffmann (2000). “The New GENDYN Program”. Computer Music Journal 24(2) pp. 31-38.

Computable Sound
What is Computable Sound?

One definition might be:
“Sound that is the result of the mechanized process of a general
purpose computer, following procedures described by the
instructions of a computer program (based on a formal logic system),
and that can be represented abstractly as an algorithm.”
“Tilling”
I chose this metaphor as it seems to capture the sense of the manner with which
I explore and investigate the New GENDYN Program: digging, plowing,
cultivating, raking, hoeing, preparing, etc., data and numbers in multiple
manifestations of representation.

Computer Music
Peter Hoffmann describes[2] two primary cultures of Computer Music:
1. Disguised Computer Music
“This majority trend in computer music strives at emulating human music making by
computers, e.g. by using Artificial Intelligence, Expert Systems, Neural Networks,
Psychoacoustics, and Cognitive Sciences. These people want the machines to do what
humans do. Humans are supposed to appreciate the machine’s artifacts within their
inherited cultural framework.”
2. Explicit Computer Music
“This attitude, put forward by some computer music composers aims at creating music
which is specific to machines, stressing the computational aspect in its composition, by
using rigorous formalisms, machine sounds which have no equivalent in Nature, and by
conceptualizing and problematizing the use of computers in music.”
My work is aligned with the second, Explicit Computer Music.
[2] Peter

Hoffmann (2009). “Music Out of Nothing? A Rigorous Approach to Algorithmic Composition by
Iannis Xenakis”. PhD Thesis, Technical University of Berlin, Berlin, 2009.

What is Dynamic Stochastic Synthesis,
GENDYN, and The New GENDYN Program?
• Practically, the first two terms can be interchangeable.

• Dynamic Stochastic Synthesis or GÉNération DYNamique
Stochastique (GENDYN for short), can be considered the underlying
algorithmic process that is utilized to synthesize the computer
generated sound. An entire sonic creation is computed and
delivered from essentially nothing but initial conditions.
• The New GENDYN Program, is a faithful reproduction of Xenakis’
algorithm that has been expanded and augmented to incorporate
additional capabilities not available at the time Xenakis originally
developed his project, as a Windows application with real-time
features. I adopted the Matlab algorithm development
environment to further augment and facilitate large-scale
manipulation of initial conditions and GENDYN parameters.

Sounds, Images, and Data in the GENDYN
Framework
• My paper may be misplaced in this conference; however it’s possible it may also
be applicable, by considering the following:
• Computable Sound requires 44,100 numbers per audible second (based on
the Compact Disc standard), for a monophonic digital sound file.
• 1 minute contains 2,646,000 numbers (let’s call this value “N”).
• With The New GENDYN Program, I have generated masses of sound that
required {64 (tracks) x 50 (sections/track) x N} numbers to represent – or
8,467,200,000 numbers – for 1 minute of sound.
• Extending further, a 15 minute GENDYN work (or any comparable
computer-generated piece), could require 127,008,000,000 numbers to
represent it.

• This equates to 2,032,128,000,000 bits to represent those numbers (in
excess of 2 Trillion bits, or 254,016,000,000 bytes, or 236.57 GB)

• How can such data be represented, manipulated, managed, or
organized?

Representing Computable Sound
• Explicit Computer Music (or Computable Sound) Composition
could be generalized as follows:

Initial Conditions

A
Computational
Process

Output

• The set(s) of Initial Conditions can be extensive and complex

• The Output(s) can be as extensive and complex, or not, with
respect to the input conditions

The New GENDYN Program

Architecture Synthesis

Timbre Synthesis

Extending The New GENDYN Program Matlab

Quantifying and Representing
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Quantifying and Representing
• GENDYN sound is comprised of events that occur at multiple
simultaneous scales, defined by stochastic processes in the form of
probability distributions.
Example: Clusters_73.03_no_01 + 02

Quantifying and Representing
• GENDYN sound is comprised of events that occur at multiple
simultaneous scales, defined by stochastic processes in the form of
probability distributions.
Example: Clusters_71.03_no_05

Quantifying and Representing

