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Composition is evolving. The practice of electronic music continues to generate 
a flow of new materials, tools, and novel methods of organization. The music 
produced by these means evokes new sensations, feelings, and thoughts in both 
composers and listeners.

Every path to composition engages tools, be it a pencil, a drum, a piano, 
an oscillator, a pair of dice, a computer program, or a phone application. Each 
tool opens up aesthetic possibilities but also imposes aesthetic constraints. This 
book sketches a new theory of composition based on the toolkit of electronic 
music. The theory consists of a framework of concepts and a vocabulary of terms 
describing musical materials, their transformation, and their organization.

Back in 1954, Werner Meyer-Eppler, the visionary of the Cologne electronic 
music studio, wrote:

The music composition that can be produced with electric tone sources dif-
fers so much from the conventional that only in exceptional cases will it 
be possible to extrapolate some of the “assets” of traditional orchestration 
methods into the new regions of sound. Anyone entering the new field of 
electronic music will be confronted with entirely different conditions and 
unexpected as well as unfamiliar phenomena.

Today, after decades of experimentation, electronic music is not entirely new. 
Many texts describe its technology, yet the compositional implications of these 
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tools have rarely been analyzed in detail. Now is an appropriate moment to step 
back and reevaluate all that has changed under the ground of compositional 
practice. One of my goals is to update the conceptual framework and vocabulary 
in order to be able to speak precisely about the task at hand.

This book is not a how-to manual. It offers little in the way of recipes and 
recommended practices. (The exception is  chapter  12 on mixing and master-
ing.) Chapter 9, on multiscale organization, comes closest to describing a meth-
odology, which in any case is specific to my practice. If anything, Composing 
Electronic Music is more of a guidebook: a tour of facts, history, commentary, 
opinions, and pointers to interesting ideas to consider and explore.

Here at the beginning, allow me to state an important point. My intention 
is not to argue the case for pure electronic music in opposition to other means 
of musical expression. Exceptional music continues to be written for traditional 
acoustic instruments and voice; some of it incorporates electronic elements. The 
teaching of traditional composition and electronic music composition are not 
diametrically opposed; they should be complementary. However, the target of 
this book is specifically electronic music, and thus I focus on its intrinsic charac-
teristics. Certain compositional strategies can only be freely and fully exploited 
using electronic technology; exploring and mapping these aesthetic implications 
are primary goals of this text.

What is electronic music?

Myriad labels have been applied to this medium. It has been called electric music, 
elektronische Musik, musique concrète, electroacoustic music, sonic art, and 
tape music, for example (Landy 2007). Groups of artists cluster under umbrellas 
such as acousmatic, electronica, intelligent dance music, electroacoustic, femi-
nist, interactive, algorithmic, soundscape, laptop, microsound, noise, glitch, live 
coding, and so on.i Many more labels will inevitably emerge in order to differ-
entiate social networks and aesthetic schools (Rodgers 2010). While aesthetic, 
cultural, and philosophical differences separate composers, the common tool of 
the computer has unified the technical means. To the public, however, the term 
“computer music” is often linked with the notion of algorithmic composition. At 
the same time, we see a resurgent trend toward modular synthesizers, a hybrid 
of analog and digital modules under the regime of voltage control. For this book, 
I needed one term, and I chose electronic music to refer to the general category 
of analog and digital technologies, concrète and synthetic sound sources, and 
systematic and intuitive composition strategies.

Origins of this book

The practice of electronic music has grown out of long-established music tradi-
tions based on acoustic instruments. However, the traditional canon of Western 
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music theory, with its emphasis on 12-note equal-tempered pitch relations, offers 
limited help in understanding the materials and organization of the electronic 
medium. Traditional music theory is note-oriented and score-bound. Few theo-
rists study music as a sonic, spatial, or psychoacoustic phenomenon.

The notes of traditional music represent a closed, homogeneous set. In con-
trast, the sound objects of electronic music are extremely heterogeneous, and 
sonic transformation is ubiquitous. The symbolic world of paper notations, tex-
tual abstractions, and mathematical algorithms can only take us so far in describ-
ing this perceptually complex world: Electronic music must be directly heard in 
order to be understood.

Twentieth-century manuals of traditional composition such as those by 
Hindemith (1941) and Schoenberg (1967) remain rooted in 19th-century practice, 
not even touching on dodecaphony. Books released since the 1960s updated the 
discourse by introducing serial and other strategies (e.g., Cope 1977, 1997; Morris 
1987). However, they were never intended to cover the full range of possibilities 
offered by the electronic medium.

A wave of books on electronic music composition appeared in the 1970s, 
prompted by the initial surge of popularity of analog instruments such as the 
Moog, Arp, EMS, and Buchla synthesizers. These texts tended to explain the 
craft in terms of technical skills like tape splicing or operating a synthesizer. 
Other books, such as those by Kaegi (1967) and Strange (1983) interspersed tech-
nical explanations with descriptions of specific pieces. Since that era, incessant 
advances in technology have altered the terrain of possibilities.

In parallel with technological developments, focused artistic practice has 
fostered a profound evolution in musical aesthetics and style. This convergence 
of technical and aesthetic trends prompts the need for a new text focused on 
a sound-oriented, multiscale approach to composition of electronic music. By 
sound-oriented, I mean a practice that takes place in the presence of sound. Here 
formal schemes can serve as guides, but the sonic result is the ultimate reference 
point. This is perceptual—not conceptual—art. As Igor Stravinsky (1936) wrote 
in his Autobiography:

It is a thousand times better to compose in direct contact with the physical 
medium of sound than to work in the abstract medium produced by one’s 
own imagination.

By multiscale, I mean an approach to composition that takes into account the 
perceptual and physical reality of multiple, interacting timescales—each of 
which can be composed.

I had many motivations for writing this book. Foremost was a desire to 
reflect on my composition praxis, to assess what I had already done as a founda-
tion for determining what to do next.

I did not begin with a preconceived theory. Through analysis, I examined 
what had been a mostly intuitive process of working with the tools of elec-
tronic music. I scrutinized both the interaction and the tools in order to better 
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understand their ramifications. This reflection was a way of trying to understand 
the past in order to see how it could be transformed and projected in new direc-
tions in the future. As Luc Ferrari (quoted in Caux 2002) observed:

Creation places us in front of a fantastic abyss. This has always interested 
me: to recognize that in this abyss there is something to do, that there are 
elements whose capacity one does not yet know, but which one is going 
to use.

Another motivation came about through teaching. The teaching of com-
position, particularly in lecture and classroom settings, forces one to think 
through the implications of technical and aesthetic trends. Rendering these 
thoughts to text took much time; I started several chapters as early as 1990, 
when I  was teaching at the Oberlin Conservatory. At the end of the day, it 
made sense to gather my lectures into an integrated document that could serve 
as the basis for future courses. I  sketched an outline for the book in Santa 
Barbara in 1998. After Microsound was completed in 2000, I began in earnest. 
By the summer of 2011, I began to see light at the end of the tunnel, but prog-
ress was slowed by my duties as chair of Media Arts and Technology at the 
University of California, Santa Barbara (UCSB). It was not until my sabbatical 
in spring 2014 that I was able to devote all my creative time to completing the 
manuscript.

Disclaimer

It was my teacher, Lisette Model, who finally made it clear to me 
that the more specific you are, the more general it will be.
—DIANE ARBUS (2007)

Musical meaning finds expression in diverse idioms. It is as likely to appear in 
indigenous cultures as it is in the most calculated cosmopolitan conception. It 
can emerge from careful logical planning or erupt spontaneously by emotional 
force. Thus the process of composition follows myriad paths.

Reflecting this situation, I  originally conceived this text as an encyclope-
dic survey of compositional methodologies covering a wide range of styles and 
approaches, like The Computer Music Tutorial of composition. As I began writ-
ing, however, it became clear that the original plan was not viable. I realized that 
it would be impossible for me to do justice to topics that are not central to my 
practice. As the musicologist Demers (2010) observed:

Electronic music is not one single genre but rather a nexus of numerous 
genres, styles, and subgenres, divided not only geographically but also insti-
tutionally, culturally, technologically, and economically. Because of this 
breadth of activity, no one single participant or informant can speak about 
all of electronic music with equal facility.
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Rather than trying to survey every possible approach to composition, I decided 
to focus on ideas that guide my work. Thus this text is stamped by my own 
aesthetic philosophy, a working hypothesis starting from a set of assumptions 
formed by intuition and experience. For this reason, certain opinions might 
seem pointed.ii This book, however, is not intended as a prescription for any-
one else’s practice; its ideas represent nothing more than my current point of 
view on what I do. Here is my disclaimer: What the text loses in generality and 
objectivity, it gains in authenticity. I have attempted to present my views without 
polemic or hyperbole.

While this text reflects my biases, I  believe it will interest others. Several 
readers of the draft manuscript commented that the more engaging parts were 
those in which I recounted personal experiences, observations, and opinions. It 
is not a question of identifying or agreeing with everything I said. No two com-
posers have identical aesthetics. I  vividly recall reading Stockhausen on Music 
(Maconie 1989) at Oberlin soon after it was published. Stockhausen expressed 
numerous opinions, many of which concerned things I had never before consid-
ered. Ultimately, I did not agree with him on many points, but only because I was 
stimulated by his opinions to formulate my own.

Even a single artist’s aesthetics are not fixed in stone. We hope that the cre-
ative artist evolves and is sensitive to the opportunities of the day, while at the 
same time not being distracted by ephemeral fads that time-stamp and stereo-
type the results.

In any case, many ideas developed here transcend my practice. For exam-
ple, I already wrote the chapter on multiscale organization when I came across 
a similar description of heterarchical graph structures in Morris’s (1987) book, 
which represents a different aesthetic. His description apparently derived from 
Hofstadter (1979). Later, the same notion turned up in Polansky (1996). The fact 
that we found a common paradigm points to the generality of the concept. Many 
of the aesthetic and philosophical issues addressed by this book, particularly in 
the chapters on organization, generative strategies, and aesthetics, are shared by 
other arts. Indeed, I took cues from visual arts texts such as Klee’s Pedagogical 
Sketchbook (1925) and Kandinsky’s Point et ligne sur plan (1926). These books 
convey specific theories and techniques gathered through artistic practice, while 
also articulating personal aesthetic visions. Certain books on electronic music, 
such as Trevor Wishart’s Audible Design (1994), François Bayle’s Musique acous-
matique (1993), Stockhausen’s Texte (1963, 1964, 1971, 1978), and, of course, 
Xenakis’s Formalized Music (1971, 1992) take a similar approach.

Researching this book afforded me the great pleasure of reading inspir-
ing texts by and about composers such as Barlow, Barrett, Berio, Brün, Ferrari, 
Harvey, Ligeti, Messiaen, Morris, Stravinsky, and Vaggione, among others. 
I  enjoyed rereading Kostelanetz’s (1988) compilation of interviews with John 
Cage and was struck again by Cage’s original synthesis of ideas, even though his 
positions are foreign to me.

Varèse is my guiding light. It was a special treat to read his complete Écrits 
(Hirbour 1983)  kindly conveyed to me by my colleague at the Université de 
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Paris 8, Anne Sedes. For most of his life, Varèse engaged in a fierce struggle with 
critics, the musical establishment, and corporate management (Varèse 1957; 
Trieb 1996). This sharpened his opinions. I found many spicy quotations to sea-
son my dull prose.iii

It is important to speak as precisely about sonic phenomena and their per-
ception. Thus, for the chapters on the nature of sound, pitch, and rhythm, I con-
sulted many texts on acoustics, psychoacoustics, and music psychology. Relevant 
texts in music theory are also cited.

As I  listen and compose, I  inevitably formulate new techniques and aes-
thetic concepts. This text is a continuation of a sustained effort to articulate these 
ideas. My book Composers and the Computer (1985) gathered the voices of nine 
practitioners into a single volume. That anthology was an attempt to advance the 
aesthetic discourse in the nascent field of computer music composition. Much 
later, Microsound (2001b) presented a chapter of aesthetic reflections and offered 
sound examples and excerpts of compositions on an attached disc. Composing 
Electronic Music is my latest attempt to foster aesthetic discourse. I have tried to 
spell out ideas as clearly as I can, to map the terrain of electronic music and point 
out many largely unexplored paths.

A new aesthetic?

Composing Electronic Music: A New Aesthetic: What’s new about it? First, it is 
not the newest aesthetic. The newest aesthetic tends to engage the latest gadgets 
and social fads. In contrast, the core aesthetic tenets in this book derive from 
the 20th century, beginning with Varèse’s Liberation of sound, which was pub-
lished after his death but conceived decades earlier (Varèse 1966). Due to the 
state of technology, however, some of these ideas remained more like dreams 
than reality. The technical conditions for Varèse’s aesthetic to fully bloom only 
became widespread in the 1990s, with the availability of personal computers, 
quality audio interfaces, graphical sound editors and mixers, real-time synthesis, 
and interactive tools for sound granulation and sound transformation in general. 
Inextricably bound with these technical changes came a change in musical cul-
ture that was more accepting of the new sound world.

What are some of the tenets of the aesthetic traced in this book? It

 ¤ opens the door to any sound possible in composition, an unlimited 
universe of heterogeneous sound objects;

 ¤ exploits the specific capabilities of electronic music technology (see 
 chapter 1);

 ¤ composes all timescales down to the micro and even the 
sample level;

 ¤ accepts spatialization as an integral aspect of composition;
 ¤ focuses on sound transformation as a core structural strategy;
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 ¤ organizes flowing mesostructures (sound masses, clouds, streams) 
that emerge as consequences of new materials and tools;

 ¤ integrates the possibility of sounds that can coalesce, evaporate, and 
mutate in identity on multiple timescales;

 ¤ plays with zones of morphosis—thresholds where quantitative 
changes in sound parameters result in qualitative changes to the 
listener (see  chapter 5);

 ¤ treats pitch as a flowing and ephemeral substance that can be bent, 
modulated, or dissolved into noise;

 ¤ encourages microtonality but also free intonation;
 ¤ treats time as a plastic medium that can be generated, modulated, 

reversed, bent, granulated, and scrambled—not merely as a fixed 
duration subdivided by ratios;

 ¤ weaves the undulation of envelopes and modulations into the fiber of 
musical structure;

 ¤ applies the power tools of algorithmic methods, but allows the 
freedom to edit and rearrange their results;

 ¤ addresses the issue of narrative in composition; and
 ¤ considers human perception/cognition as a baseline for theory and 

practice.

Taken together, these tenets constitute game-changing possibilities.

Topics not covered

Following the disclaimer, I would like to address the omission of three topics: live 
performance and improvisation, graphical representations, and timbre.

LIVE PERFORMANCE AND IMPROVISATION

Live performance has a long tradition and is an important domain of electronic 
music.iv Recent texts by Borgo (2005), Barbosa (2008), Jordà (2007), Collins 
(2007), Dean (2009a), Perkis (2009), Tanaka (2009), Lewis (2009), Oliveros (2009), 
and Pellegrino (2010), among many others, explore the issues that surround live 
performance, including extensions into network-based interaction.

In the bad old days of computer music, there was no live performance. 
Algorithmic composition, sound synthesis, and sound processing could not be 
realized in real time. Today real-time interactive performance is common. I fre-
quently perform with synthesizers and sound transformation tools, even if it is in 
the studio and not live onstage. Continued technical research in support of live 
performance is essential. This involves the design of new electronic instruments 
and modalities of performance interaction.

The risks associated with improvisation onstage can instill a live perfor-
mance with dramatic and emotional impact. A  key to success in such perfor-
mances is virtuosity, a combination of talent plus rigorous practice. We hear this 
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in Earl Howard’s Strasser 60 (2009), a tour de force of sonic textures played live 
on a sampling synthesizer. Behind such a piece are months of sound design and 
rehearsal to prepare the 20-minute performance.

Sound  example 0.1. Strasser 60 by Earl Howard. Performed live at Roulette, 
New York City, Nov. 12, 2009.

Richard Devine’s Disturbances (2013), which he performed live on a modular 
synthesizer at UCSB, is another impressive demonstration of virtuosic control.

When I project my music in a hall, another kind of live performance takes 
place:  sound projection or diffusion. This consists of varying the dynamics, 
equalization, and spatialization of music that is already composed in order to 
take advantage of a particular space and its sound system. Virtuosity drives such 
performances, but this is based as much on intimate knowledge of the music 
being projected as it is on physical dexterity. The key is knowing precisely when 
and how to change the projection, keeping in mind the resources of a given hall 
and its sound system. (For a discussion of the aesthetic significance of sound 
projection as a performance interpretation, see Hoffman 2013.)

The idea of combining acoustic instruments and electronic tape has a vener-
able tradition, dating back to the early concerts of the Groupe de Recherche de 
Musique Concrète, in which Pierre Schaeffer and Pierre Henry collaborated to 
make Orphée 51 for soprano and tape (Chion 1982). Extending this line, many 
composers, such as my colleague JoAnn Kuchera-Morin, write mixed pieces 
that combine a virtuoso instrumental score with electronic sound and interac-
tive processing. Mixed pieces pose many aesthetic challenges, and I admire those 
who master that difficult medium. For more on live interactive electronic music 
with instruments, see, for example, Rowe (1993, 2001).

In contrast, my compositional practice is studio based. Playing an instru-
ment in real time is central to my studio work, keeping in mind that “playing” 
and “instrument” go beyond traditional modalities to encompass interaction 
with software. I record these (sometimes improvised, sometimes planned) per-
formances, and this is often how I generate the raw material for a composition. 
Due to the nature of my music, however, which is organized in detail on multiple 
timescales down to the microscale, it is impossible for me to generate it in real 
time onstage.

Studio practice affords the ultimate in flexibility and access to the entire 
field of time on multiple scales. The ability to zoom in and out from the micro 
to the macro and back, as well as move forward and backward in time (e.g., 
compose the end before the beginning, change the beginning without modi-
fying the rest of the piece), are hallmarks of studio practice. Sounds can be 
reversed and their time support can be freely modified with varispeed and 
pitch-time changing or utterly scrambled by granulation. Once the macroform 
of a composition has been designed, I sometimes finish it by sprinkling it with 
a filigree of transients—like a dash of salt and pepper here and there in time.
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These kinds of detailed studio practices take time. Indeed, a journalist 
emphasized the glacial timescale of my composition process, which to me is 
merely the natural pace of the work (Davis 2008). In order to construct an intri-
cate sequence of sound events, I often listen at half speed or even slower. A pas-
sage of a few seconds may take a week to design. The process often begins as an 
improvisation. I try an experiment, listen to it, revise it, then perhaps backtrack 
and throw it away (deleting the past). I write notes and make a plan for the next 
improvisation. I reach a dead end and leave a piece for weeks in order to come 
back with a fresh perspective. My composition process takes place over months 
or years. Epicurus was composed over the period of 2000–2010. The original 
sound material in Always (2013) dates to 1999, and the piece was assembled over 
a period of three years.

Sound  example 0.2. Excerpt of Always (2013) by Curtis Roads.

Thus it makes no sense for me to pretend to have anything particularly interest-
ing to say about onstage live performance of electronic music. I  leave this for 
others.

GRAPHICAL REPRESENTATIONS OF ELECTRONIC MUSIC

Another topic not covered in this book is graphical representations of electronic 
music. This stands at the nexus of several intersecting research areas in between 
sound, image, and music notation:

 ¤ Study scores for electronic music, comprising still images that 
intermingle traditional notation with sonographic, iconic, and 
symbolic representations

 ¤ Interactive composing environments based on drawing and 
manipulation of images of waveforms, envelopes, and sonographic 
spectra (e.g., Xenakis’s UPIC system)

 ¤ Scientific visualizations of sonic data based on analysis (e.g., 
sonograms, wivigrams, etc.)

 ¤ Scientific sonification of image (or other data) to sound (also known 
as auditory display)

 ¤ Artistic visualizations of music, either abstract or representational 
music animations or visual music (von Amelunxen et al. 2009; 
Brougher et al. 2005; Evans 2005; Woolman 2000) (an example 
would be the brilliant visualizations designed by Brian O’Reilly to 
accompany our DVD of POINT LINE CLOUD [ figure 0.1])

Sound  example 0.3. Excerpt of Fluxon (2003) by Curtis Roads.
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Technological advances have accelerated efforts to both visualize and sonify. 
Software translations between sound and image that were once the province of 
laboratory specialists are now accessible to anyone with a computer and video 
jockey (VJ) software. As a result, activity in all these intertwined areas is rapidly 
evolving.

This general area remains a research interest of mine. I have worked with a 
number of collaborators—both artists and engineers—to realize visualizations 
of my music. I  have also managed the development of new tools for scientific 
visualization.v I supervise graduate students who develop generative algorithms 
for both sound and image. Thus I am confident that one of my younger colleagues 
will eventually tackle this book-length topic.

TIMBRE

The synthesis and transformation of timbre is central to the practice of electronic 
music, yet no chapter in this book is devoted exclusively to it. Why is this? Timbre 
is a problematic topic. According to definition, timbre is “an attribute of audi-
tory sensation” that enables a listener to distinguish two sounds having the same 
loudness and pitch (American National Standards Institute 1999). This definition 
is obviously lacking. (See Smalley 1994 and Houtsma 1997 for critiques.) To begin 
with, it describes timbre as a perceptual phenomenon, and not an attribute of a 
physical sound. Despite this, everyone has an intuitive sense of timbre as an attri-
bute of a sound like pitch or loudness (e.g., “the bassoon timbre” or “Coltrane’s 
saxophone sound”). From a compositional point of view, we are interested in the 
physical nature of timbre. We want to know how timbre can be made operational, 
in order to manipulate it for aesthetic purposes.

FIGURE 0.1 Still image by Brian O’Reilly from the DVD of Fluxon (2003) by Curtis Roads  
on POINT LINE CLOUD (2004).
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Everyone agrees that timbre is a “multidimensional property,” but there is 
no general scientific agreement about what these dimensions are or how to mea-
sure them. Spectrum and amplitude envelope are clearly parts of the story, but 
so are many other factors. Thus, timbre has been called “the psychoacoustician’s 
multidimensional wastebasket” (McAdams and Bregman 1979) as it serves as a 
catchall for sundry phenomena (Plomp 1970). As Houtsma (1997) asked:

One can match the loudnesses of two sounds that differ in frequency or 
spectral content and one can match the pitches of two sounds that differ 
in intensity or spectral content. Would it be possible to match the timbres 
of two sounds across differences in intensity (loudness) and fundamental 
frequency (pitch)? The author is not aware of any such experiment reported 
in the psychoacoustical literature.

In musical practice, what we call timbre is an undeniably powerful force and 
has always been used creatively by composers under the rubric of orchestration. 
Generalized to include the entire range of sonic phenomena, it appears as a vast 
n-dimensional space. Ever since the early days of computer music, musicians 
have dreamed of taming the domain of timbre by means of a psychophysical 
timbre space (Wessel 1979; Lerdahl 1987). However, the fruits of such research 
are not yet ripe. Nonetheless, our student Daniel Mintz (2007) demonstrated a 
proof of concept of how this agenda could be furthered. (See the description in 
 chapter 3.)

How does timbre convey musical structure? At a minimum, for an element of 
timbre to be morphophoric, it must be perceivable as differentiable. That is, we need 
to perceive a continuum between two contrasting poles along some dimension, or 
a set of distinct ordered classes along this same dimension. Functional relations 
between timbral elements must allow for the accumulation and release of tension 
or perceived intensity. Moreover, the patterns designed out of timbre must permit 
some form of invariance under transformation, like a melody that remains identifi-
able when it is transposed. Despite the absence of a formal or standardized theory, 
composers of electronic music have always exploited these properties. Examples 
include manipulations of the following timbral elements, among many others:

 ¤ Contrasting sharp versus smooth attack shapes
 ¤ Contrasting harmonic versus inharmonic spectra
 ¤ Modulating, including changes in modulation frequency, waveform, 

and depth
 ¤ Filtering, including filter sweeps, and changes in resonance
 ¤ Sliding along the continuum from pitch to colored noise to 

white noise
 ¤ Changing bandwidth in both tone clusters and noise
 ¤ Contrasting registers in both tone clusters and noise (e.g., gongs 

and cymbals of different sizes, other unpitched percussion)
 ¤ Manipulating grain density, duration, and envelope in 

granular clouds
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Recent progress in formulating precise mathematical descriptors of timbral attri-
butes is encouraging, specifically the MPEG-7 multimedia standard (International 
Standards Organization 2002; Martinez 2004; Casey 2010). However, MPEG-7 is 
only a beginning and by no means a complete scientific account of timbre. (See 
the discussion in  chapter 3 for more on the MPEG-7 timbral descriptors.)

The anachronistic term “timbre” will likely be superseded by a more precise 
taxonomy of sound qualities, at least in scientific discourse. In any case, timbral 
issues are unavoidable in electronic music. Thus the reader will find focused dis-
cussions of specific aspects of timbre synthesis, transformation, and organization 
interwoven throughout the book.

Intended audience

The intended audience for this book is practicing composers, sound artists, theo-
rists, and aestheticians of music and media arts, including students in these dis-
ciplines. This text is less technical than my previous books, but it still assumes a 
basic familiarity with electronic music techniques and a willingness to discuss 
sound phenomena in terms of the scientific theory of acoustics and signal pro-
cessing. Technical terms inevitably pop into the discussion. Rather than load-
ing down every term with cumbersome explanatory notes, I have tried to cite 
references to the literature so that curious readers can follow up as they see fit. 
In general, my book The Computer Music Tutorial (Roads 1996) could serve as 
a technical companion to this text. (A revised edition of The Computer Music 
Tutorial is forthcoming.)

Please note that  chapters  3 (The nature of sound) and 4 (Creating sound 
materials) are more introductory than the other chapters. Even so, I have cast 
these topics within an aesthetic frame that could be of interest even to advanced 
readers.

Pedagogy in music composition

Pedagogy in music composition is still bound by tradition, yet continues to 
evolve. Given the diversity of paths and inherently interdisciplinary nature of 
electronic music composition, it is difficult to prescribe a single curriculum that 
would be ideal for all students. It is clear, however, that students with scientific 
training in areas like audio engineering, software programming, and digital 
signal processing are better able to work independently, design their own tools, 
and follow the research literature. In this way, they can grow as the field evolves 
and tools and technical concepts change. To cite one example, 20  years ago, 
time-frequency analysis/transformation and convolution-based effects were rare 
laboratory tools. Today, such tools are built into common software applications 
for sound editing and transformation. Yet in order to use these tools effectively, 
scientific knowledge is essential.
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TRAINING AND TALENT

Pedagogy in composition faces a well-known paradox. No amount of training 
makes a difference if the student is devoid of artistic vision, acute listening, and 
that combination of attributes we call talent:

Obviously, the aptitudes on which ultimate quality depends—imagination, 
invention, vitality, daring, temperament—cannot be taught; and while a 
teacher can and should communicate attitudes [and enthusiasms] toward 
music, his primary function is not that of teaching his pupil to write “great” 
or even “good” or “interesting” music. This of course cannot be taught.

—Roger Sessions (1971)

Thus one must be clear about the boundaries of teaching composition. A stan-
dard approach, which I  use in my classroom teaching, is to assign a series of 
graduated exercises, going from simple to more advanced constructions, while 
learning a set of tools and also benefiting from critical feedback from peers, as 
well as the instructor. At the same time, we listen to notable works in class, and 
I present technical analyses or ask the students to offer their own.

Just as any intelligent person can learn to write grammatically correct 
sentences or computer programs, certain skills can be taught to any musician, 
regardless of talent. No one pretends that rote mastery can imbue the student 
with talent as defined above; this can only emerge from within.

The conservatory model of composition involves a period of apprenticeship 
with a senior composer. The student receives feedback and learns of the teacher’s 
techniques and aesthetic philosophy. The teacher may direct students to impor-
tant scores and recordings and provide clues about their organization. When the 
teaching is done in a group setting, the students have the opportunity to share 
ideas with fellow students. This informal sharing among students working at 
similar levels is often as valuable as anything the teacher says.

COMPOSITION STRATEGY VERSUS MUSIC ANALYSIS

In my teaching, I occasionally present analyses of works of my own and oth-
ers. One reviewer of a draft of this book opined that the main focus of a text 
on composition should be analytical examples. However, analysis is not a goal 
of this book. I  draw a distinction between music analysis and composition 
strategy.

Music analysis is a problematic endeavor. The task of analysis based on a 
printed score is fairly straightforward, though it is hardly a science. The starting 
point—a score—is already a simplified high-level symbolic representation of a 
more complex phenomenon: a pattern of air vibrations. In contrast, when analyz-
ing electronic music, a main goal is precisely to try to find a score (a repertoire of 
symbols) in the waveforms. In practice, this is difficult, as there are often no stan-
dardized, homogeneous units like notes in electronic music (Bossis 2006). Many 
analytical accounts of electronic music tend toward the anecdotal or philosophical 
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(Griffiths 1979; Smalley 1993; Lyon and Teruggi 2002; Heikinheimo 1972; Roads 
2005; Roy 2003; Hinkle-Turner 2006; Vande Gorne 2011; Young 2004).vi

The central narrative in electronic music often revolves around timbral ele-
ments projected in virtual spaces. Thus the development of a proto-science of 
electronic music analysis depends on the ability to describe both timbres and 
spaces, their combinations, and their time-varying mutations. Yet the develop-
ment of a vocabulary of descriptors for timbre is in its infancy, and the practice of 
virtual spatialization is far ahead of any descriptive aesthetic theory.

As already stated, timbre is an ill-defined multidimensional attribute. In 
order to describe timbral phenomena, studies of electronic music frequently turn 
to time-frequency visualizations such as sonograms (Cogan 1984; Simoni 2006; 
Licata 2002). While helpful, sonograms require interpretation; they display the 
result of a mathematical transformation that does not correspond directly to 
what we hear (Smalley 1997). Even a simple chord progression, which is easily 
readable in common music notation, appears as a dense pattern of stratified 
bands with fuzzy edges ( figure 0.2). More complex sounds (noises that are easy 
to recognize audibly) are projected by sonograms as amorphous clouds.vii

Beyond current technical limitations on musical sound analysis, epistemo-
logical conundrums inherent in analysis are well known. Music analysis is often 
driven by a traditional philosophy of organicism—a tendency to search for unity, 
even at the cost of gross simplifications. As the musicologist Joseph Kerman 
(1981) pointed out:

[New] music may not be “organic” in any useful sense of the word, or its 
organicism may be a more or less automatic and trivial characteristic.

A more basic problem is that no general or universal method of analysis exists; 
anything can be analyzed in innumerable ways. Moreover, there is no limit to 
the number of goals one could have for analyzing:  Seek and ye shall find. As 
G. M. Koenig (1971) observed:

Musical analysis presents great difficulties, as the problems involved are still 
a matter of debate; once the musicologist knows what aspect he wishes to 
investigate, the main problem is already solved.

The point of a music analysis could be to “explain what we hear,” “to uncover hid-
den structures,” “to find semiotic oppositions,” “to find pitch rows,” “to find the 
most compact representation,” “to find the grammatical structure,” “to determine 
the statistical structure,” “to recreate the generative algorithm,” “to trace its impli-
cations and realizations,” “to find borrowings from previous works,” “to situate a 
work within a cultural context,” “to correlate the music with the composer’s psy-
chology,” and so on. The meaning of an analysis is intimately tied to its goals, which 
are defined by the chosen analysis model. Yet for an analysis to be of use to a cre-
ator, it needs to teach the techniques used by the composer, rather than the analyst.

Finally, we must recognize the limits of analysis. As Varèse (1923) bluntly 
observed:
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FIGURE 0.2 Score of a stanza sung by a chorus (SATB + continuo) from J. S. Bach’s cantata 
Brich dem Hungrigen dein Brot, BWV 39 (left) and its sonogram (right). The duration of the 
sonogram (horizontal scale) is 7.21 seconds. The vertical frequency scale extends to 3000 Hz.

Analysis is sterile by definition.

One analyst spent his life trying to give a “reason” for every note in a Beethoven 
sonata. What could be the significance of such elaborate rationalizations? Any 
composition is merely an instance of a deeper compositional vision. Many surface 
details are arbitrarily chosen; they could have been composed this way or that. In 
the course of composition, I often compose alternative versions of phrases that 
would be as equally “valid” as the one that is actually used.viii

Ultimately, what is missing from current discourse on composition is not 
necessarily analysis of individual works, but a deeper analysis of the opportuni-
ties of the medium of electronic music itself. This is a question of aesthetic phi-
losophy, and it is the subject of this book.

In contrast to music analysis, a composition strategy is a collection of ideas 
that a composer uses to organize his or her thoughts, to conceptualize and realize 
a piece. In extreme cases, a composition strategy may be only indirectly related 
to the perceived sonic result. Consider the piece Kontakte (1960) by Stockhausen. 
This work is organized according to serial principles, but does anyone pretend to 
hear the serial organization behind this work? As James Dashow (1985) wisely 
observed:

[Labels] do not really tell us what we are hearing. As a result, just like many 
other techniques that have been developed in this century, it is merely some-
thing for the composer to hang his hat on, something to get him going, 
something equivalent to his cup of coffee in the morning and his glass of 
wine at night or whatever he needs to keep going.

The point is that a composition strategy is by its nature subjective and arbitrary. 
Moreover, it is almost always incomplete; it does not account for every aspect of 
a finished work.
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CONCEPTS AND VOCABULARY

Electronic music composition is the product of many intellectual streams, among 
them aesthetic philosophy, acoustics and psychoacoustics, music theory, com-
position strategy, and technical knowledge. Every composer can benefit from 
thinking as clearly as possible about the métier. Students can benefit from a 
framework of concepts and a vocabulary of terms about musical materials and 
their organization. This book attempts to address these two points.

Part of compositional training involves the study of instrumental tech-
niques. Many composers learn to write for each instrument by working with 
virtuosos on solo works. Here they learn to appreciate the “best” notes, the 
“sweetest” combinations, performance tricks known to instrumentalists, and 
the secrets of notating unusual sonorities. A  similar kind of learning takes 
place in the electronic music studio. Each device and program has particular 
strengths and limitations. One must beware of falling into the trap of compla-
cency with respect to one’s tools. Even general-purpose toolkits impose aes-
thetic, technical, and sonic biases. Anything may be possible in theory, but is it 
easy to design and interact with, and is the sonic result worth the development 
effort?

Composition and research

To me, composition has always been a domain of research, as well as a métier of 
practice. As Varèse (1930) observed:

For all new conceptions there must be new means. I  do not believe in a 
return to the past.

Creativity, by its nature, involves experiments. Based on a given hypothesis, 
experiments succeed, prove inconclusive, or fail. Risk is inherent. Backtracking 
(discarding a failed experiment and returning to a previous point) is a necessary 
strategy. Often one has to try something in order to arrive at the conclusion that 
it will not work. Strategic retreat is not a waste of time; indeed it is an essential 
phase of the composition process!

Since our experiments involve acoustical phenomena, one can never learn 
enough about the physics and psychophysics of sound. New methods of syn-
thesis, analysis, and transformation are always pertinent. At the same time, it 
is obvious that technical methods cannot, in themselves, resolve all problems of 
musical expression or organization.

Another form of research is scholarly inquiry. It was gratifying to study the 
ideas and impressions of the many composers and scholars that appear in the 
references. Days spent reading analyses of works while listening to the music and 
studying scores were rewarding, even if they resulted in nothing more than a 
single sentence in the final book.
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Overview of the book

The first chapter of Composing Electronic Music begins by examining the speci-
ficity of the electronic medium. It points out the unique possibilities offered by 
this medium. At the same time, it also describes what electronic music shares 
with traditional composition.

Chapter 2 discusses fundamental aesthetic issues raised by the practice of 
electronic music.

As mentioned previously,  chapters  3 and 4 are introductory and can be 
skipped by advanced readers. Chapter 3 describes the nature of sound from a 
scientific perspective, while  chapter 4 surveys the range of sound materials avail-
able to the composer and discusses how sounds are gathered, organized, and 
performed.

Chapter 5 presents a theory of sound transformation that analyzes the aes-
thetic ramifications of transformation.

In much Western music, metered rhythms and equal-tempered pitches are 
primary compositional ingredients. Chapters 6 and 7 reexamine the dominance 
of these two elements from a wider perspective.

Chapter 8 discusses sound in virtual and physical space, an especially impor-
tant dimension of electronic music.

Chapters 9 and 10 are effectively the core chapters of this book, as they focus 
on the new possibilities of musical organization and sonic narrative.

Chapter  11 discusses the complex aesthetic issues surrounding generative 
strategies.

Chapter 12 is devoted to the art of sound mixing and mastering. It is perhaps 
the most practical chapter with its list of “magic frequencies” and specific tactics.

For the reader’s convenience, I have invested a major effort in the name and 
subject indices of this book.

Sound examples and compositions cited

In 1980, I had a meeting with the director of the MIT Press at the time, Frank 
Urbanowski. He suggested that I  write a listener’s guide to electronic music. 
Although this was not one of the original goals of this book, as the text evolved, 
I realized that I was citing more and more pieces. Thus one of the threads of this 
book evolved into an informal and personal listener’s guide, citing dozens of com-
positions, listed in the index. This subproject consumed many hours. For various 
reasons, it was not possible to include sound examples for every piece cited in 
the text. However, I am pleased to include a subset of 155 sound examples cited 
throughout the text and listed in appendix A. These mostly excerpted sounds are 
available online at Oxford University Press and on my website (www.mat.ucsb.
edu/~clang). I encourage readers to seek out these works in their entirety from 
the copyright holders.ix
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Just as this book does not pretend to be an all-inclusive historical examina-
tion of the field, neither the list of cited works nor the set of sound examples are 
meant to be in any sense comprehensive. Most of the musical works I cite in this 
book focus on the mid-century modern classics that inspired me.x Today’s musi-
cal harvest is the product of this experimental and revolutionary period. I trust 
that young readers who take the time to become familiar with some of the best 
works of the past will make the connection to trends in today’s constantly chang-
ing scene.xi
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To be a composer means that one enjoys solving puzzles of pitch, rhythm, sound 
color, phrase structure, and process, but also questions of taste and feeling. To be 
an electronic music composer, however, requires a particular disposition because 
of the unique predicament of this medium.

This chapter compares traditional instrumental and vocal composition 
with that of electronic music, pointing out their similarities and differences. We 
examine the specificities of the electronic medium and, in particular, the unique 
challenges and opportunities it presents to composers.

Acoustic versus electronic?

One of the most important trends in the present compositional situation is a ten-
dency away from an exclusive focus on pitch-centric note patterns and toward a 
timbral and textural approach. This is true in the domain of electronic music, as 
well as in certain genres of acoustic instrumental music.1

This being said, a note-by-note approach is in no danger of extinc-
tion. Indeed, such an approach is fully compatible with electronic music 
technology.

Wendy Carlos’s Switched-on Bach (1968), realized on a Moog synthesizer 
recorded to an Ampex 8-track tape recorder, brought electronic music technol-
ogy to the forefront of popular awareness through the language of traditional 
harmony and counterpoint.

 

 



Composing Electronic Music2

Sound  example 1.1. Excerpt of Brandenburg Concerto No. 3, Allegro movement 
(1721) by J. S. Bach, from Switched-On Bach (1968) by Wendy Carlos.

Sound  example 1.2. Excerpt of Sheep may safely graze, from Cantata 208 (1713) by 
J. S. Bach, from Switched-On Bach II (1973) by Wendy Carlos.

Early experiments in tape music composition featured the sounds of traditional 
instruments modified by simple processes such as tape echo.

Sound  example 1.3. Excerpt of Underwater Waltz (1952) by Vladimir 
Ussachevsky. Transcribed from a long-play vinyl record.

Electronic synthesis was a natural extension of the academic serial style of the 
1960s. Pioneering electronic works such as Composition for Synthesizer (1961) 
by Milton Babbitt highlighted atonal counterpoint in precise rhythmic patterns.

Sound  example 1.4. Excerpt of Composition for Synthesizer (1961) by Milton 
Babbitt.

Today, tools such as common music notation software, MIDI sequencers, and 
keyboard controllers lend themselves to note-based styles. Consider Wall Me Do 
(1987) by Carl Stone, an example of electronic music in a tonal context.

Sound  example 1.5. Excerpt of Wall Me Do (1987) by Carl Stone.

Moreover, increasingly realistic simulations of traditional instruments make it 
easier than ever to compose in a conventional manner.

Sound  example 1.6. Additive synthesis simulation of a string quartet playing 
Beethoven’s Opus 132 using the application Synful Orchestra sequenced by Eric 
Lindemann.

At the same time, timbral/textural composition has been explored in the domain 
of acoustic instrumental music by Gyorgy Ligeti, Helmut Lachenmann, Giacinto 
Scelsi, Gérard Grisey, Natasha Barrett, Iannis Xenakis, and others. These works 
play with the continuum between pitch and noise and are not necessarily aligned 
to a regular metric grid. In these pieces, variations in timbre and voice density 
play a structural role. As Ligeti (undated) said of certain works in his texture 
period (1958–1970):

My personal development began with serial music, but today I have passed 
beyond serialism. . . . I have attempted to supercede the structural approach 
to music which once in turn superceded the motivic-thematic approach, and 
to establish a new textural concept of music.
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Consider the use of pitch as pure register in Ligeti’s magnificent Volumina (1962) 
for pipe organ. This work functions by means of changes in density and regis-
ter, articulated by additive and subtractive processes on pitch clusters and sound 
masses that express no harmonic or intervallic function.

Sound  example 1.7. Excerpt of Volumina (1962) by Gyorgy Ligeti.

In a different genre altogether, a cadre of musicians following the example of 
the “free music” school launched in the 1950s and the tradition of live electronic 
music continue to explore territories of timbre/texture from the standpoint of 
improvisation. (The New York-based musician Earl Howard comes to mind.)

Here we confront a question that inevitably emerges out of this dis-
course:  Rather than focusing on electronic means, isn’t the contrast between 
note-based versus timbral/textural composition more pertinent? Both acoustic 
and electronic media support either approach.

As pointed out in the preface, the focus of this book centers on my aesthetic 
practice:  studio composition in the electronic medium. I  must in all humility 
leave the task of analyzing instrumental and improvisatory practices to experts 
in those domains. Moreover, I  see no contradiction between note-based and 
timbral/textural organization; indeed they can operate simultaneously within a 
piece. In works such as my Purity (1994), I explore a combination of microtonal 
(note-based) harmony, nonfunctional pitch clusters, and freely gliding glissandi.

Sound  example 1.8. Excerpt of Purity (1994) by Curtis Roads.

My composition Pictor alpha (2003) features repeating pitch loops. In works such as 
Epicurus (2010), I intersperse noisy granular textures with pitched impulse trains.

Sound  example 1.9. Excerpt of Epicurus (2010) by Curtis Roads.

The situation of electronic music

This section examines the situation of electronic music within the broader musi-
cal world of critics, media coverage, and audiences. Such an examination could 
easily be turned into a book-length sociocultural analysis. I am neither sociolo-
gist nor musicologist, however, so my treatment is intentionally brief. (For more 
on this topic, see, for example, Landy 2007.)

In instrumental composition, the basic materials—the notes—evolved out of 
a long tradition. Their properties are well known. It takes only a second to inscribe 
a note on staff paper. This situation stands in stark contrast to that of electronic 
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music, where the first stage of composition is the potentially time-consuming 
construction of the sound materials to be deployed in the piece. Therefore, the 
composer in this medium must love working directly and intimately with sound 
material. One spends a great deal of time exploring the gamut of sounds, and the 
creation of a single sound object may take a long time. One must be patient.

The legacy of electronic instruments dates back more than a full century 
(Roads 1996b). However, the impact of the electronic medium was slow in com-
ing. The visionary composer Edgard Varèse (1936a) predicted the “liberation of 
sound”:

When the new instruments will allow me to write music as I conceive it, 
taking the place of linear counterpoint, the movement of sound masses, 
of shifting planes will be clearly perceived. When these sound masses col-
lide, the phenomena of penetration or repulsion will seem to occur. Certain 
transmutations taking place on certain planes will seem to be projected 
onto other planes, moving at different speeds and at different angles. There 
will no longer be the old conception of melody or interplay of melodies. 
The entire work will be a melodic totality. The entire work will flow as a 
river flows.

It took many decades for this aesthetic—which seemed radical at the time it was 
proposed—to be accepted.2 Varèse first gained access to an electronic music facil-
ity only in 1954, at Pierre Schaeffer’s Studio d’Essai. He was 71 years old and was 
able to complete only two electronic pieces before his death.3

The electronic music instruments of the pre-World War II period tended to 
mimic traditional instruments. They were played, for the most part, within the 
context of established genres.4 In the 1930s, Paul Hindemith, for example, wrote 
works for electronic Trautonium instrument—for example, Langsames Stück und 
Rondo für Trautonium (1935)—in which the instrument is treated as a melodic 
voice, essentially like a clarinet, but with a wider tessitura.

Sound  example 1.10. Excerpt of Langsames Stück und Rondo für Trautonium 
(1935) by Paul Hindemith.

As another example, Joanna M. Beyer’s Music of the Spheres (1938) could be per-
formed either by “electrical instruments” or strings (Kennedy and Polansky 1996).

In general, it was only after 1945 that the aesthetic implications of electronic 
music composition per se (as advocated by Varèse) began to be understood. As 
Herbert Eimert, who founded the Cologne electronic music studio observed 
(1954):

[Electronic music] is not a cautious departure from certain traditional paths, 
but rather, in the radical character of its techniques, gives access to sound 
phenomena hitherto unknown in the field of music. This bursting open of 
our familiar world of sound by electronic means leads to new musical pos-
sibilities of a wholly unpredictable nature.
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In contrast to Eimert, whose conception of electronic music was narrowly defined 
both in terms of its materials and methods of organization (Chadabe 1997), the 
cornerstone of Varèse’s electronic music aesthetic is an open approach to sound. 
This means that any sound, from any source, can serve a function in an appro-
priate musical context. This fundamental premise already projects us far beyond 
the limits of traditional instruments and voice. An open approach to sound poses 
many challenges, however.

In traditional music, the repertoire of instruments is generally limited to a 
fixed set. In certain pieces, a rare and exotic instrument may augment this set, but 
the usual set of instruments is well known. Moreover, the instruments are visible 
onstage, and we witness the correlation between the performer’s gestures and the 
sounds they produce. Thus the identity of the sound sources is unambiguous. In 
contrast, in music played back from a tablet computer, for example, the source of 
a given sound and its identity are often ambiguous. The unlimited variety of sam-
pled sounds means that the space of possible sources is much larger. Moreover, 
many transformations obscure the identity of the original source, making source 
identification difficult.

This expansion of available sound led to an issue identified early on by 
Pierre Schaeffer (1966; Chion 2009), the situation of acousmatic listening. As an 
adjective, acousmatic refers to a sound that one hears without seeing the source 
that caused it. Phonograph records and radio imported the acousmatic listen-
ing experience into the home. Consciously acousmatic works play with issues of 
reference, source identity, and sound causation (Barrett 2007). They often fea-
ture recognizable concrète sounds or soundscapes, quotations, and other highly 
referential material. A classic example is Luc Ferrari’s groundbreaking Presque 
rien no. 1 (1967–1970), the first composition to expand the timescale of musique 
concrète from short sound objects to long environmental soundscapes in shifting 
background and foreground relationships.

Sound  example 1.11. Excerpt of Presque rien no. 1 (1970) by Luc Ferrari.

Natasha Barrett’s Industrial Revelations (2001) plays with the ambiguity between 
the recognizable and the non-recognizable, which provokes an emotional reac-
tion by means of the immersive physicality of the acousmatic gesture.

Sound  example 1.12. Excerpt of Industrial Revelations (2001) by Natasha Barrett.

On the other hand, electronic music can also explore—just as effectively—the 
cosmos of abstract synthetic sound. In works such as Stockhausen’s Kontakte 
(1960) or my own Now (2003), the sounds are generated purely electronically. 
Like objects in an abstract painting, the sounds are not necessarily recognizable 
in terms of a familiar reference; any resemblance to the external world is purely 
coincidental.
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Sound  example 1.13. Excerpt of Now (2003) by Curtis Roads.

The open approach to sound and the myriad possibilities for transforming it 
pose another major challenge:  the need for new paradigms for the organiza-
tion of musical structure. Opening a Pandora’s box of sound had the inevitable 
side-effect of expanding possibilities of musical form. Material and formal struc-
ture are interdependent; an architect creating structures with sprayed fiberglass 
foam will not create the same types of structures as an architect working with 
bricks or steel. Thus new forms have emerged, some successful, some not. The 
point is that heterogeneity in sound material led to heterogeneity in musical 
structure. These innovations show no sign of slowing down.

Pitch relations in traditional occidental music have been formalized (albeit 
incompletely) by means of a symbolic algebra of notes, scales, harmonic relations, 
and counterpoint. In contrast, Western rhythmic theory is less developed. It varies 
according to style, but often without much aesthetic or philosophical justification.

A comprehensive formal theory of electronic music seems far away. The 
vague term “timbre” is ill defined; one hopes that it will be superceded in the 
future by a more precise scientific terminology.5 Thus composers must have a 
personality that can cope with the fresh and informal liberty offered by the elec-
tronic medium. They must not be overwhelmed with or too mystified by the pos-
sibilities, in order to choose realistic goals. Fortunately, a number of exemplary 
masterworks have been composed, and an increasing corpus of clichés or known 
gestures are accumulating. These serve as signposts in the vast, mostly uncharted 
territories of the electronic medium.

Today, electronic music exists as a subculture of the musical world. It does 
not, in general, enjoy the high-culture prestige associated with the dominion of 
symphonies, operas, major commissions, and prizes. It is rare to see any kind of 
electronics in, for example, a symphony concert.

Non-pop electronic music does not have the mass audience appeal of a 
Metropolitan Opera broadcast or a spectacle that fills a casino showroom. 
This predicament, however, is not new. As Varèse (1965a) observed in regard to 
audiences:

There is no such thing as an avant-garde artist. This is an idea fabricated by 
a lazy public and by the critics that hold them on a leash. The artist is always 
part of his epoch, because his mission is to create this epoch. It is the public 
that trails behind, forming an arrière-garde.

Indeed, electronic music is ignored by mainstream music critics, even as the star 
of mainstream journalism fades.6

Composers are sometimes asked, who is your ideal listener? As Gérard 
Grisey (1987) wrote:

The ideal listener only exists like a utopia that allows us to create in the face 
of and in spite of everything.
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Perhaps the wisest assessment of the audience is this remark attributed to Mario 
Davidovsky:

The audience is an abstraction.

Indeed, the audience is not a monolith, and in any case, it is something over 
which a composer has little control.

Confounding the impression is a curious tendency for composers to dabble 
in electronic music—for whatever reason—and then afterward “see the light” and 
reject the electronic medium in a public confession to a major news outlet.7

Despite these factors, electronic music is more widespread now than it has 
ever been. Untold millions of people have used the tools of electronic music in 
popular applications with built-in virtual synthesizers. Electronic music has a 
major presence on the Internet. The impact of electronic music on pop music 
genres is indisputable. The culture of electronic music production is now sup-
ported by a diverse industrial base devoted to the development, marketing, and 
sales of music technology. The commercial mentality is counterbalanced by a 
lively alternative market of exotic instruments and freeware.

Pedagogy in electronic music has been in place in academia since the 1970s. 
Research centers around the world generate scientific papers that are read in a vari-
ety of international conferences. Electronic music rides advances in science and 
technology, which positions it favorably for future development. As Jean-Claude 
Risset (2007) observed, we are still in the infancy of computing, and this bodes 
well for this medium.8 After decades of research and development—both artistic 
and technical—Varèse’s vision for the liberation of sound is our reality. For this 
reason, I call this a “golden age of electronic music” because the conditions for 
composing in this medium have never been better.9

Commonalities between electronic music and traditional music

Electronic music is both a continuation of and a break with traditional music 
practice. This section discusses the properties it shares with established musi-
cal theory and practice. The next section describes the unique potential of the 
electronic medium.

 1. Electronic music inherits centuries of musical thinking. There is 
no aspect of traditional music theory (scales, melodies, harmonies, 
rhythms) that electronic music cannot exploit, if a composer so chooses.

 2. Electronic music is not a musical genre per se. The toolkit of electronic 
music is flexible and does not impose a particular style. The medium 
serves as a vehicle for different genres and styles.

 3. The sound palette of electronic music can, if desired, closely 
approximate that of traditional instruments through techniques such as 
sampling, additive synthesis, and synthesis by physical models (Roads 
1996; Lindemann 2001; Cook 2007; Smith 2010).
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 4. In addition to the toolkit of the studio, electronic music is also a 
virtuoso performance medium. Many types of instrumental controllers 
have been developed, making possible both solo and ensemble 
performance. A legacy of electronic music performance exists, including 
traditional instruments modified with electronic pickups or processed 
through live electronics.

 5. The tools and practices of electronic music can be combined with 
traditional musical tools and practices, leading to “mixed” pieces in 
traditional styles or in stylistic hybrids that combine known elements 
with the new possibilities introduced by the electronic medium.

 6. Problems of musical organization remain universal, regardless of 
the medium. Design of melody, harmonic texture, dynamic profile, 
rhythm, phrase, timbre flow, form, and meaning are essential in any 
music. Issues like symmetry versus asymmetry, linear versus nonlinear 
narrative, repetition versus non-repetition, density of voicing, and 
orchestration come up in any case.

 7. Any musical medium, including electronic music, may be a platform for 
the expression of “extramusical” ideas, which inform the work of many 
composers. These may include dramatical/theatrical, cultural/political, 
formal/algorithmical, conceptual/philosophical, and psychological/
spiritual issues.

 8. Both traditional and electronic music require study and practice in order 
to achieve significant results. Talent is real and applies in both domains.

 9. As in traditional music, electronic music benefits from visual 
representations. The composer’s interface to an electronic music system 
may be a traditional score or its equivalent in alphanumeric text (a list 
of notes). Creative graphic representations may be used, as they have 
been in instrumental music. These scores may serve as a guide for an 
instrumental performer, as a document of the piece’s construction, or as 
an illustration of an analysis by a music scholar.

Thus electronic music shares many things with acoustic music. Indeed, as we 
have already pointed out, it is possible to compose electronic music in a conven-
tionally notated way in traditional styles with a result that sounds almost indis-
tinguishable from acoustic performance.10 Nor is it a matter of one medium being 
“easier” then the other. As Varèse observed:

The principles are the same, whether a musician writes for the orchestra or 
for magnetic tape. The most difficult problems remain rhythm and form. 
These are also the two elements in music that, in general, are the most poorly 
understood.

A similar sentiment was expressed by George Crumb (2011):

It is obvious that the electronic medium in itself solves none of the compos-
er’s major problems, which have to do with creating a viable style, inventing 
distinguished thematic material, and articulating form.
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The specificity of electronic music

Stimulated by science, the music of today is trying to liberate itself from the 
conventions of East and West—thus penetrating deeper into the world of 
pure sound, becoming nearer to nature, richer in means of expression, freer 
from the limitations of musical conventions. . . . The appearance of electronic 
devices of sound production and the introduction of scientifically conceived 
new musical instruments are of primary importance and opens an entirely 
new way for the composer of today.

—Alexander Tcherepnin (1971)

We have surveyed what electronic music shares with acoustical instruments. 
Now what is the specificity of the electronic medium? Nine characteristics that 
we can briefly summarize set electronic music apart, Each could be elaborated 
upon at much greater length. In some cases, the specificity is a matter of degree, 
but this makes a qualitative difference.

 1. Electronic music opens the domain of composition from a closed, 
homogeneous set of notes to an unlimited universe of heterogeneous 
sound objects. Varèse called this opening the “liberation of sound.” 
The notes of traditional music are a homogeneous system. Each note 
can be described by the same four properties: pitch, dynamic marking, 
duration, and instrument timbre. A note at a certain pitch, duration, 
dynamic, and instrument timbre is functionally equivalent to another 
note with the same properties. The properties of a pair of notes can 
be compared and a distance or interval can be measured. The notions 
of equivalence and distance lead to the concept of invariants, or 
intervallic distances that are preserved across transformations.11 In 
contrast, heterogeneity implies that diverse musical materials may 
not share common properties. Moreover, in these objects, we allow 
the possibility of time-varying morphologies and even mutations 
of identity. We can extend heterogeneity even further, down to the 
level of microsound, where each constituent grain of sound can be 
unique. However, the diversity of sound made available by electronic 
music comes at a price: the loss of note homogeneity and, with it, the 
foundation of a standardized symbolic language (common music 
notation). To enter the realm of heterogeneous sound objects is to 
be cast into a strange new acousmatic land without conventional 
language.

 2. It extends the temporal domain of composition to a multiscale 
conception, where we can manipulate an entire composition, or its 
sections, phrases, and individual sounds with equal ease. A single 
operation can affect any level. This control extends to the previously 
invisible realm of microsound: the grains, pulsars, etc., even down to the 
individual sample. Using detailed knowledge about sound, we can edit 

 


