
 

Research > COMPOSING WITH PROCESS:  
PERSPECTIVES ON GENERATIVE AND 
SYSTEMS MUSIC 
 
Generative music is a term used to describe music which has 
been composed using a set of rules or system. This series of 
six episodes explores generative approaches (including 
algorithmic, system-based, formalised and procedural) to 
composition and performance primarily in the context of 
experimental technologies and music practices of the latter 
part of the twentieth century and examines the use of 
determinacy and indeterminacy in music and how these 
relate to issues around control, automation and artistic 
intention.  
 
Each episode in the series is accompanied by an additional 
programme featuring exclusive or unpublished sound pieces 
by leading sound artists and composers working in the field.  
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COMPOSING WITH PROCESS:  
PERSPECTIVES ON GENERATIVE AND 
SYSTEMS MUSIC #5.1 
Duration 
 
The fifth episode in the series continues to explore the idea of time in music 
practice, particularly in relation to duration. The show looks at how music is 
measured in terms of both micro and macroscopic intervals: through granular 
synthesis, where sound is constructed from microscopic sonic 'grains', to 
extended works whose duration is measured not in minutes and seconds, but 
years. Bringing together ideas and theories of the engineer Dennis Gabor and 
composers Iannis Xenakis and Curtis Roads, this episode examines early tape and 
computer music works using granular and pulsar synthesis. The show closes with 
a focus on two recent treatments of time in music: by the German artist Hanne 
Darboven and media producer Terre Thaemlitz. 

01. Transcript 

Granular synthesis is a technique popular among many contemporary computer 
musicians. In simple terms granular synthesis works by chopping a recorded 
sound into a number of smaller units, often of very short duration. The composer 
is able to manipulate the order and other properties of each grain. It is generally 
accepted that the development of this technique began in 1946 as a result of 
research undertaken by the physicist Dennis Gabor into the nature of hearing. 
Gabor proposed the idea that sound could be broken down into a number of 
smaller time based grains.  
 
Gabor's motivation was dissatisfaction with existing descriptions of how we hear 
sound (for example related to the work of Ohm and Helmholtz) that suggest the 
ear reduces sound to spectral components using a Fourier analysis. Gabor's 
objection was based on the fact that Fourier analysis is a timeless description 
composed of waves of infinite duration. He argues: 'It is our most elementary 
experience that sound has a time pattern as well as a frequency pattern.' And he 
sets out to offer a description of hearing that takes into account both frequency 
and time. According to Gabor: 'acoustic phenomena are discussed by 
mathematical models closely related to those of quantum theory.' Following his 
theoretical work, Gabor developed the first machines to compress and expand the 
duration of recorded sound using his granular approach. And in doing so was the 
first to investigate the bond between time and frequency domains of recorded 
sound.  
 
Iannis Xenakis was intrigued by the compositional possibilities of this discovery, 
particularly the idea that a continuous sound could be made up from smaller 
particles. Initially using tape, he began to experiment with the composition of 
new sounds derived from granular components.  
 

'At the Polytechnic Institute in Athens, I was very interested in 
formal logic. Later I suddenly became interested in probabilities, 
as it seemed an important way to compose. I had been trying to 
implement stochastic textures in music, with short sounds that 
had an overall Gaussian curve. Thus it was natural for me to 
explore the concept of sound granulation.'  

 
Indeed, the very notion of sound as grains fits with Xenakis' affinity for 
mathematics and statistical analysis. 'All sound is an integration of grains, of 
elementary sonic particles, of sonic quanta... All sound, even continuous musical 
variation, is conceived as an assemblage of a large number of elementary sounds 
adequately disposed in time.'  
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[Dennis Gabor] 
 
 

 
The advent of computing opened up a number of possibilities for granular 
synthesis techniques, and for the first time the order and manipulation of grains 
could be processed in real time.  
 
Curtis Roads and Alberto de Campo have developed a number of software systems 
to do just this, including cloud generator and pulsar generator. In his book 
Microsound, Roads sets out a formalized overview of temporal divisions in music 
– these range from the infinite to the infinitesimal, including supra, macro, meso, 
sound-object, micro, sample, subsample. As indicated in his earlier statement, 
Roads' interest is in the relationship between the smallest sonic particles, and 
how transformation of these at the level below human perception can create new 
sonic and musical structures. Roads describes this in the following quote: 
 

'Playing around and between these zones is intrinsically 
fascinating and my music is focused a strategy of playing 
across the zone between rhythm and pitch where events are 
fluttering. In my Pulsar Generator program, there is no 
distinction at the user interface level between composing 
rhythms (infrasonic frequencies) and composing melodies 
(audio frequencies).'  

 
Pulsar synthesis belongs to a larger family of microsonic or particle synthesis 
techniques, which also includes granular synthesis. These stream or scatter 
acoustic particles in different patterns to produce new sounds. In pulsar synthesis 
a particle, which can have any wave shape, is followed by a silence. By varying 
the shape of the particle, its frequency and the duration of silence it can generate 
a variety of musical structures. These range from linear or evolving tones, 
individual pulses or rhythmic sequences. When the distance between successive 
impulses is less than about one twentieth of a second, the human hearing 
mechanism causes them to fuse into a continuous tone. In this sense pulsar 
synthesis operates within and between musical time scales and offers what the 
authors describe as a 'seamless link' between the different temporal scales Roads 
defines in his book Microsound.  
 
In the last show we looked at ideas about field and order in music… the 
suggestion that music can be thought of as components that exist outside time, 
which are given a temporal position or order. For example notes of various pitches 
that are placed in orders of one sort or another to produce different melodies. 
Although Roads' interest in bridging temporal divisions in music is explicit, we 
could also argue that in doing so, he displays a more fundamental concern for 
working outside this 'field-order' description of musical form. 
 
The British artist Russell Haswell used pulsar synthesis when asked for a piece to 
be included on the All Tomorrow's Parties compilation. Haswell describes it: 'I 
decided to make a DJ tool, because I probably had an upcoming gig… It's ironic 
that it is the last track on the comp as I saw it as some kind of intro! I started a 
few sets with it!' The piece starts with a bass section, which is the result of a 
convolution process and unusual source, which is interrupted by raw Pulsar 
Generator material: 'micro-nO!se-samples, processed plunderphonics, chaos, 
wide-stereo, backspins, and bass reprise outro, allowing easy mix into the heavy 
kick drum of a DJs next track!' 
 
Another composer to explore the idea that sound could be built up from smaller 
components was György Ligeti. Although influenced by the electronic music of 
the time, Ligeti composed few electronic works. What's interesting however is 
that his instrumental works often adopt techniques found in electronic musical 
practices – exploring approaches to complex layering, temporal trajectories, 
sound particles and so on.  
 
Ligeti's piece 'Continuum', written in 1968, is typical of this, where the composer 
attempts to create 'a sense of stasis through extremely rapid activity'. Written for 
harpsichord, its central focus is the suggestion that the extremely fast repetition 
of notes could create the give the impression of a single sound. Due to the 
physical properties of the harpsichord the fastest possible sequence of notes is 
just below the threshold needed to enable this illusion – around 20 events per 
second.  
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[Sine Wave Study Group, York MRC, 2008. Tony Myatt, Roc Jiménez de 
Cisneros, Peter Worth, Mark Fell, Joe Gilmore, Theo Burt, Thom Blake 
and Dave Malham] 
 
 
 

 
Ligeti's 'Continuum' is interesting for two reasons, firstly as a response to 
aesthetic and conceptual agendas derived from electronic technologies, and 
secondly, as it hovers on this borderline between physical and perceptual 
possibility and impossibility. Here is a version computerized version of 
'Continuum' made by Roc Jiménez de Cisneros, which the artist describes as a 
study rather than a finished piece. It's curious that the acoustic version, because 
of this borderline impossibility, is actually much more interesting.  
 
The American composer La Monte Young was part of a group of artists active in 
New York in the late fifties. An associate of John Cage, he was also involved with 
the early Fluxus movement. Around 1958, following encounters with Eastern 
music, Young became fascinated with extended musical and sonic durations and 
the sense of time associated with Eastern music and thought – quite different to 
the Western conception of time as a linear progression 'from birth to death'.  
 
In many Eastern traditions, particularly Hinduism and Buddhism, time is 
regarded as cyclical, without beginning or end. For Young the structures found in 
the musics of these traditions, particularly Gagaku, Gamelan and Indian classical 
music, offered a new experience of the temporal. Rather than focus on small 
fragments of sound and their arrangement, Young had the idea to write a piece of 
music using long, sustained tones. Resulting in musical structures quite different 
from the highly erratic work of his peers. He says this idea came to him out of 
pure intuition. 'Trio for Strings', for violin, viola and cello, consists of extended 
notes in various symmetrical configurations, alternated with long silences which 
last up to 40 seconds. Such prolonged musical structure, with its static tonal 
forms, offered Young a way to conceive of music and time not merely as 'static' 
but more fundamentally as 'eternal' and therefore 'timeless'… without time.  
 
Young considers his 'Eternal Music' as timeless; a mode of time removed from the 
earthly sense of direction. He says: 'The presence of drones means that the ear 
(and therefore the brain) is activated in the same way over a period of time and a 
psychological state can be induced. Also, harmonically related intervals (i.e. 
intervals related in whole number frequency ratios) are apparently more congenial 
information for the brain.' 
 
This idea of 'without time' is seen in La Monte Young's score for 'Composition 
1960 #7' consisted of a B, an F#, a perfect fifth, which gives the instruction: 'To 
be held for a long time'. Offering no clue as to what might qualify as 'long' in this 
context. Indeed this is taken to an extreme with some of his works lasting for 
several years. One sine wave piece ran continuously in his loft for four years 
between 1966 and 1970. 
 
In keeping with his interest in the eternal, Young conceived of his works as 
having no beginning or end, not just in compositional terms – for example the 
start and the end of the score – but he conceives of the work itself as existing 
prior to and after any realisation.  
 
Young was able to use electronic sound generation to explore even greater 
musical durations. In collaboration with his partner Marian Zazeela, he presented 
many sound and light environments. Their 'Dreamhouse' installation, located at 
275 Church Street in New York, has been running continuously for 17 years. The 
sound consists of 32 sine waves tuned to different frequencies according to just 
intonation. 
 
In this final section we would like to focus on two recent treatments of time in 
music: the German composer Hanne Darboven and ex-North American media 
producer Terre Thaemlitz. 
 
The German conceptual artist Hanne Darboven is concerned with temporal 
systems. In her work, she counts out days, months, years and centuries in 
numeric written texts. Darboven's installations comprise hundreds of drawings  
consisting of permutations of lists of numbers derived from the six digits needed 
to notate the day, month and year of a standard Gregorian calendar date. For 
example, March 29th 1968 is represented as the numbers 29, 3 and 68. These 
numbers – 2, 9, 3, 6, 8 – are then used as the basis for systematic calculation 
and permutation over hundreds of sheets of paper.  
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[Hanne Darvoben] 
 
 
 

 
Throughout her work she made constellations of every date of the twentieth 
century from January 1st 1900 to December 31st 1999. In this system, all 
identical days of different months, for example, all the first of Januaries, all the 
fourth days of each month, fourth of January, fourth of February, can be 
juxtaposed to express different temporal relationships. For Darboven, time is 
intangible and beyond human comprehension. And through this mathematical 
logic, she sought to express a tangible transcription of the order and passage of 
time. Dan Adler says of Darboven's work: 'Sequences and structures progress in 
Darboven's work as knotting, looping, errant chains of meaningless information: a 
form of writing without describing …' 
 
In the eighties, with the help of musicologists and musicians, Darboven began to 
convert her number systems into musical scores. She described these 
compositions as 'Mathematical Music', saying: 'My systems are numeric concepts 
that work according to the laws of progression and or reduction in the manner of 
a musical theme with variations.' 
 
In Darboven's musical system, all the single-digit numbers, 0–9, can be 
expressed as musical notes by placing them on a musical staff with five lines and 
four spaces. Within this system, different possibilities are available. For example, 
starting with one at the top and numbering down… or starting from the bottom 
and numbering up. Furthermore, these notes can be played as a melody or a 
chord. This means the same numbers can be expressed in a total of four different 
ways within the same system. For double digit numbers such as ten, the first digit 
is expressed as a triad and the second as a chord. 
 
The American composer George Antheil observed that 'music does not exist all at 
once like a painting but it unrolls itself. Nevertheless, we must consider it in the 
terms of a painting as something which exists all at once. In other words, time is 
our musical canvas.' Music, being the art of time, is an ideal medium for 
Darboven's practice. 
 
The audio and media producer Terre Thaemlitz has a very different approach to 
issues of time within music. Contrary to those who view time as an abstract 
formal component of the structure of music, Thaemlitz chooses to focus on the 
use of time as a material resource, referring to ideas of market value, labour and 
so on. We spoke with Thaemlitz about his approach to time and his critique of 
how time is treated in the modernist tradition.  
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