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Abstract

1 Introduction

Philosopher Arthur Danto used the term “pogt-historicd” to refer to a period in at—
roughly from the late 1950s to the present—in which “art was no longer posshle in terms
of a progressive higoricd naraive’ (Danto 1992, 9). For Danto, a work like Andy
Warhol’'s Brillo Box—a large packing box for then-ubiquitous brillo pad deaning items—
best captured that moment when at became “philosophical” (ibid.). In order to even
begin to see a work like Brillo Box, one had to undergand it within the context of its
socid and higtorica framework; the work was in fact this very framework. Such a notion
of visud at chalenged the traditiondly held idea that visuad artworks present “sgnificant
forms’ predicated primarily upon “retina experience’ (Foster 1996, 4). Since then, the
“content” of visud artworks have increasingly concerned the means by which they are
made, both in terms of the socid and historicd context in which they obtan meaning
(their epigemologica framework) and of the technicd means by which they ae
produced.

A gmilar holigic gpproach has energized advanced music compodtion.  Musica
works are viewed not smply as machines for aurd experience, exhaugted in the ligening
experience they engender; rather, they are understood as knowledge systems, as sources
for andyss discusson, extrgpolation. The sensud experience they dicit is but one
aspect of their exitence as works of at—they dso exigs as socid, politica, and
technological agents. Sudtained by this overdl view is an appreciation for the procedura
dimenson of mudc compostion—technique has been devated, not merdy as a means
towad an end, but as an end in itsdf. Electronic sysems for sound and music
composition empower this gpproach to compostion, snce the composer's work includes
radicd reformulation of the very techniques by which materid is generated. The
technica difficulties encountered within the early dectronic music studio, for ingance,
focused composers attention toward the diaectical nature of their compostional process,
empowering them to see the object of ther musicd activity (the musicd work) as
contingent upon the paticular manner in which its musica problems were articulated and
framed.

The idiosyncratic musicd forms and materids produced in these sudios tedtify to a
radicd interpretive attitude regarding the technicd devices employed in ther
compogtion. This radical agpproach to music composition was greetly advanced with the



introduction of the computer. The computer provided the kinds of tools that alowed the
composer to explore, more deeply, the very conceptud frames in which muscd idess
might be imagined and redlized. It enabled the composer to critically examine and assess
the musicd result, the means by which that result came about, and how the two are
conceptudly and generatively related.

In recent years, compogtionad technique has been derided, regarded as an “dite”
holdover from the experimenta days of the 1950's and 60's. This overdl derison comes
during a time when the computer tools used in musc compodtion have increasngly
emphasized ease-of-use over representationd flexibility. This has generated, arguably, a
more productive composer while, by precisdly the same process, transforming the
computer from atool for experimenta composition into atool for musical production.

The am of this paper is to aticulate an approach to understanding music technology
that favors its experimental imperative over its merdy productive cgpability. Such an
goproach would focus on technique, undersanding technique as the locus of any
experimental activity. Toward this end, | begin by discussng technology more generdly
and, due to its ubiquitous presence in computer technology, the computer interface more
partticularly. In doing S0, | wish to counter technological determinism with technological
hermeneutics.  Technologicd determinism views technology as a determinidic frame,
only minimaly permesble to socid, culturd, and politicd concerns. By contrad,
technologicd hermeneutics views technology as an interpretive frame in which humans
mode the materids and forms by which domain-specific activity is defined. Viewed as
interpretive frame, technology overtly invites and includes the participation of humans in
desgning the representations through which domain-specific thought and activity is
conceived, understood, and redized. In dedgning the representations through which
domain-specific thought and activity is concelved, understood, and redized, humans
participate in desgning the larger socid and political frames according to which artifacts
(e.g. works of art) are produced and propagated. In doing so, humans aticipate in the
desgn of their own ontologica, cognitive, and epigemologicd experiences. The
computer may therefore find its most compeling use, not in modding aready known
higtorica frameworks, but in podting as-yet unknown models (Laske 1989, ). Viewed
in this manner, the computer becomes a vauable tool for composers who view
compogtional technique itsdf as an end, not merdy a means to an end. Such an
interpretive stance regarding the computer acknowledges its subversve potentid; as a
means for negating—in the didecticd sense—the peformative principles that otherwise
direct technology research and the commercia imperative that drives that research.

2 TheColonization of Technique

2.1 Technological Deter minism

Technique—as a notion—is mogt commonly undertood sSmply as a means—
conceptua and technica—by which things get produced. Once produced, the thing and
the technique by which it is produced are separdble.  Technique figures importantly only



insofar as it contributes to the thing's production: once the thing is finished we need no
longer be concerned with its technique. This nomind view of technique is so deeply
ingrained that it is scarcely acknowledged, let aone assessed.  Ideologicdly, it is based on
the presumption of technologica neutrality, the premise being that “technologies have an
autonomous functiond logic that can be explaned without reference to society”
(Feenberg 1995, 5). Accordingly, technology’s socid dimenson arises only in the
purposes it serves and the functiondity it satifies, and never in the presuppositions—
socid, economic, and cultura—upon which its developments are based.

Recent constructivist sociologists chdlenge this presumption of technologica
determinism, reglecting the notion that science and technology should be, or even can be,
exempt from sociologica scrutiny (op. cite, 6). In doing o, they take to task the
theoreticd underpinnings of essentidism, which assumes the exigence of objective and
intringc facts, independent of culturd and linguidtic interpretive frames (Rosenau 1992,
111). Condructivism understands facts and categories largdy as socid “congructions.”
in order to understand socidly activated phenomena like technology, we must interrogate
the culturd framework within which they obtan ther meaning and identity. As such,
technologies can only be fully accounted for through a larger socid inquiry: they are
underdetermined by soldly technica criteria (Feenberg 1995, 6).

Among its many premises, technologicd determinism assarts (1) that technology
progresses from lower to higher levels of achievement (i.e. it improves over time), and (2)
that technologicd development follows a single unified sequence of necessary dages.
Congructivigts cdl this set of presumptions into question. For one thing, they point out
that any given problem will usudly yidd a surplus of possble solutions Moreover, the
formulation or definition of a given problem frequently changes during the course of its
solution (Feenberg 1995, 8). Technological determinism, however, drives an immanent
interpretation of history “by projecting the abdract technicad logic of the finished object
back into the past as a cause of development” (Feenberg 1995, 7). The faseness of this
conditioned interpretive response has socidly debilitating effects, projecting the view that
technica progress follows a purdy pragmeatic and instrumental course and that there is
little that human beings can do to dter that course. As a consequence, blatantly anti-
democratic practices—ranging from excluson of popular paticipation in the framing of
technological decisons to educationa sysems which teach sudents that technology is
impervious to human interpretive activity—are judified, when and if they ae even
acknowledged.

2.2 TheTool as Deter ministic Frame

One can observe determinism a work in the creation and production of our everyday
working and recregtionad tools. The high volume manufacturing of tools, combined with
increased goecidization in indudridized society (Buckminger-Fuller), has left us with
tools whose interpretive frame is defined according to narrowly congtrained performative
vaues. Moreover, due to the processes of mass production, it is often difficult to rework
the tool for customization. We are thus forced to accept tools as they are presented to us.

This is paticulaly true with computer software, even though the very principle of
computer software is its cusomizability. Typicdly, however, software source code is not



digributed, so if the user wishes to tailor a software tool for a particular use, she would
not be able to. Moreover, oftware license agreements make it difficult for humans to
share oftware, further dienating them in ther &bility to interpretively interact with that
software (Free Software Foundation) Another factor of course is the very complexity of
software  development—it can take years to acquire the necessary expertise to
intelligently write or extend software, even if one had access to the source code.

As a consequence of these factors, humans are only minimdly involved during the
formative stages of software design. By the time they are brought in, as beta testers for
indance, the formative aspects of the desgn have dready been solidified and are not
likely to be changed. This becomes a problem since important design decisons are made
a this levd which can have a profound influence on how human beings are condrained
to act within the domans in which software sysems are used. And while there are
adways future versons of the software, it can take years to incorporate user suggestions
into a product release.

The end result of dl of this is that software tools cary huge ideologicd and
epigemological payloads that the human user nmust accept, Slently or otherwise.
Moreover, and as a consequence of their deterministic operation, those tools give no hint
as to the enormous epigemic flexibility of which the computer is capable  Instead,
humans ae required to force problem formulations in ways tha the computer can
“undersand.”  Under this rubric, technique—nomindly defined as that through which
work gets done—is reduced to the task of learning how to map on€'s notiond view of a
problem, or problem domain, into sequences of steps which have no meaningful relaion
to the rdevant problem doman. Such environments produce little in the way of
pleasure—the tool, rather than being a “liberator” of human beings, becomes an agent of
represson, forcing the user to succumb to a normdizing view of her/his task
environmen.

2.3 “User-centered” Interface Design

Beginning in the 1970s <dentigss and technologigs in the fidd of
human/computer interaction research set about to address the problem of the usability of
computers.  Toward this end, they formulated various agpproaches to graphica user
interfaces tha employed principles involving “direct manipulation” (Hutchins 1986;
Johnson 1997, 20-23).  Direct manipulation means that the computer user has some
feding tha <he can directly manipulate objects on the computer screen, primarily
through use of a pointing device like the mouse.

In addition, a more over-arching “user-centered” design approach was developed.
This approach to inteface desgn was emblematized in Dondd Norman's The
Psychology of Everyday Things (1988). In this book, Norman described difficult door
passageways and unusable stovetop systems in great detail in order to point out how
flaws in the basc desgn of human “interfaces’ degrade our living environments.
Norman advocated a notion of interface design that is “god-oriented” in that it consders
what humans are trying to accomplish. Toward this end, it is paramount that devices—
from telephones to door handles to arplane cockpits—be designed to leverage persond
and culturd experience in order to facilitate execution of particular tasks in a manner that



minimizes conscious involvement.  One should not, when passng through a doorway for
ingance, have to think about using the door: its dructure and shape should tell us
immediately of its use.  Similarly, when usng a new piece of software on a compuiter,
one should be able to leverage past experience with other software tools in order to use
the new one.

Dondd Norman and others within the fidd of human/computer interaction
developed a “cognitive engineering” approach to human/computer interaction (Norman
1986). According to this gpproach, an interaction comprises two participants—the “user”
and the “sysem.” Between the usr and the system, there are a number of gulfs
separding the gods and knowledge encapsulated within one system (the “user”) and the
presentation of available services and resources of another system (the “system”). The
purpose of an interface is to bridge these gulfs.  This is done by writing additiond
software to “trandate’ the 1/0O properties of the system into representations that are more
easily mapped to particular problem and activity domains.

Computer software whose interface is designed in this manner frees the user’s
atention for domain-reated activities Rather than having to think in terms of the system
ghe is usng, the user can reman focused on domain-related concepts, thus freeing
dtention for domain-centered activities The user forgets that ghe is usng a computer,
with its large aray of 1/0 requirements—all of the complexity is under the hood, so to
gpeak. The computer, as such, effectively disappearsinitsuse

2.4 The Thing as* Equipment”

What is gained through such an gpproach to interface design are tools that are
easy to use. Since we no longer have to think about them, we can remain focused on the
tasks @ hand. Those things, and the dructure by which they are organized, quite literaly
disappear in the use-function to which they are consgned

Heidegger coined the term equipment to describe this consgnment of thing to
use-function (Heidegger 1962), while Marx used the term commodity to describe a
gmilar consgnment (Marx 1967, 36). When hammering a nail, the skilled carpenter
appropriates the hammer purey in terms of that which drives the nall. The hammer, as
thing—as indeterminate object—succumbs to its appropriated use-function: it becomes a
useful piece of equipment. In their gppropriation as equipment, things quite literdly
disappear. Udng Hedegger's chaacteridic phrasng of it, “in the indifferent
imperturbability of our customary commerce with them, [things] become accessble
precisely with regard to their unobtrusive presence” (my emphasis) (Heidegger 1988,
309).

While this trandformation of things into equipment most often supports human
activity, there is a potentidly pernicious sde to it: for as tools disgppear in their use, s0
too does the posshility of active interpretive involvement by humans. To intercede in
something whose use has become “second nature€’ requires consderable effort—the very
thing that our habitud rdationship to it would forbid. We—the “user"—become amost
as automated as the thing we are usng. Whatever culturd practices are built into the tool
become our practices, whether we know it or not.



Hedegger used the term ‘circumspection’ to describe the resulting ontologica
date—a date of being in which conscious, voluntary involvement succumbs to
unobtrusive absorption.  Involvement in everyday activity becomes “a kind of ‘sght
which does not involve ddiberate, thematic awareness’ (Dreyfus 1993, 66). An example
of such agate of being iswhat some athletes refer to as“flow.”

A person in the midst of the flow experience is both keenly aware of his or her
own actions and oblivious to that awareness itsdf. One rock climber remarks,
“You are 0 involved in wha you ae doing you aren't thinking of yoursdf as
separate from the immediate activity. . . . You don't see yoursdf as separate from
what you are doing (Dreyfus 1993, 66).

In describing this kind of “sdf-less awareness” (Dreyfus 1993, 67), Aron Gurwitsch
writes,

What is imposed on us to do is not determined by us as someone standing outside
the gdtuation smply looking on a it; wha occurs and is imposed are rather
prescribed by the dtuation and its own gructure; and we do more and greater
judtice to it the more we let oursalves be guided by it, i.e, the less reserved we are
in immersang oursaves in it and subordingting oursdves to it " (Dreyfus 1993,
67).

We are aware of what we are doing, but there is no “sdf-awareness’ in doing it—there is,
in otherwords, no sdf-referentid involvement.  Subject and object are joined as though
they were asingle entity.

25 Thelnterface as | deology

The piece of equipment cannot exid in isolation: it is what it is “only insofar as it
refers to other equipment and so fits in a certan way into an ‘equipment whole” ”
(Dreyfus 1993, 62). The equipmental gppropriation of things thus includes a wide circle
of cultural use-practices with which a single piece of equipment ontologicaly resonates.
For ingance, hammering exists only with reference to a larger use practice collectively
referred to as “carpentry,” while preparing documents usng a tool such as Microsoft
Word® occurs in a smilaly equipmentd whole.  The apparent ease-of-use of a program
like Word® gems, however, not from an innae ability of the human to gpprehend its
paticular language of interaction. Rather it gems from a process of inculcation, with
which the interface is desgned to cognitively resonate and which enables a human to
more readily grasp the proper forms of behavior and expectation appropriate to that
language.

Pere Bourdieu uses the term habitus to describe the “practicd sense’ that
“inclines agents to act and react in oecific Stuations’ in a socidly acceptable and
gopropriate manner (Bourdieu 1993, 5). Being “the result of a long process of
inculcation, beginning in ealy childhood,” the habitus “is a s&t of digpodtions which
generates practices and perceptions’ (Bourdieu 1993, 5). Within the habitus, a human is



perfectly equipped to enter into and sustain her/himsdf in a potentidly limitless number
of “performative utterances” Performative utterances are utterances appropriate to the
paticular “fidd” of activity in which they are peformed and with respect to which they
obtain meaningful satus. Performative utterances are, however, “not ways of reporting or
describing a date of affars but raher ways of acting or paticipaing in a ritud”
(Bourdieu 1993, 8).

This implies, according to Bourdieu, that the efficacy of performative utterances
is insgparable from the exigence of an institution which defines the conditions
(such as the place, the time, the agent) tha must be fulfilled in order for the
utterance to be effective (Bourdieu 1993, 5).

The inteface conditutes a fulfillment mechanism for the production of
performetive utterances. It presumes a sngular, totaizing view of the activity domain in
which it is gpplied. The human’s role is consgned to tha of “User”—one whose range
of activity is dready given by the inteface  This normative view of computing
experience understands humans as little more than consumers of “computer goods,” their
participation regisered soldy in terms of the NASDAQ. Defined as “non-specidids”
consumers contribute little if anything to research and development of the computer tools
that ultimatey shape ther lives Research and development is left to the “specididts”
whose concerns have their own peformative requirements, frequently determined by
inditutiond and, more recently, commercid imperatives. Has this focus on the interface,
obsessed as it is with human factors, psychologicd modds, and “usable sysems’ given
us a richer experience of computation? As interface design theorig Liam Bannon
observes,

The need is not smply for more detailed psychologicd modes of how people
think and communicate, dthough such modds are of course fundamentd to the
building of more usable systems, but for a more comprehensve, more enlightened
view of people that recognizes their need for variety and chalenge in the tasks
that they perform (Bannon 1986, 11).

3 Technology as Interpretive Frame
3.1 Engineering a “Breakdown” in Circumspective Being

That interfaces encapaulate culturally mediated notiond views of a domain is not
unique to eectronic media (though the exploding profusion of interfaces is carried by the
rapid increase in production of eectronic media). This is a more general property of the
tool. Tools—in ther equipmenta fit to the specific tasks for which they are fashioned—
produce human production. The principle of “ease-of-usg’ facilitates this production and
is, a such, as old as the tool itself. Ease-of-use is a byproduct of the imperative for the
efficacy of production—humans are less likedy to make mistakes when ther engagement
is automated, requiring little direct thought and atention. What is gained through such an



gpproach to interface design is increased facility and efficacy in production. What is lo,
however, isthe power of mediation, of interpretive participation.

Once an activity becomes habituad—" circumspective’—the only way it can be
interrupted is if something “bresks down.” When this occurs—the hammer bregks, or the
nall bends—one is no longer a mere “user:” one is quite suddenly thrust to the fore into
an interpretive context (Dreyfus 1993, 72). The thing suddenly becomes “unfamilia”—it
becomes foreign to that with which one normdly comports onesdf circumspectively. In
this aspect, the properties and sructures of the thing—previoudy subsumed under the
imperative of their comportment as equipment—suddenly become apparent, available for
ingoection and interpretive involvement.  One becomes, suddenly, attuned to the
properties of the things one is udng and to a range of possbilities for interaction tha
were previoudy foreclosed through habitua and circumspective involvement.

Creting at is one domain of human activity in which such a form of interpretive
involvement is desred. Toward this end, at frequently generates dtuations in which
breskdowns are intentiondly engineered. Breakdowns of this sort are engendered as
much a the technical levd (the making of artworks) as they are a the esthesic leve
(observing artworks). At the technicd leve, artigds are concerned not merdy with
obtaining skill and known-how in the use of tools and the manipulation of materids, but
frequently in concalving ways in which that know-how might be subverted and disrupted
in order to arive a an originary view of those tools and materids. Technique itsdf
becomes the object of invettigation “where order is not sought in a priori systems of
mental logic but in the ‘tendencies inherent in a materiag/process interaction” (Morris
1970, 63).

Congder for ingance Jackson Pollock’s method of painting. Pollock made a
series of pantings in which he would lay the canvas on the ground and apply paint by
dripping, pouring, and flinging it across its surface.  Such technique brought to bare
entirdly new principles for paint gpplication. For one thing, the painter now had to teke
into account the effects of gravity on pants of different viscosties—thick pant fdls
differently than does thin pant, for example In addition, the painter employed
movement of the body in an entirdy different manner than is possble with easd or wall
panting. In deveoping this technique, Pollock effectively restructured the domain of
interaction available to him and in doing S0, brought about the re-appearance of otherwise
gandard materids and of the working process. Such idiosyncratic technique occasioned
a different interpretation of maeridity, the very physcdity of which condituted the
gedura “aurd’ of the resulting paintings.

3.2 Compostional Technique

Throughout the last 50 years, composers have been smilarly engaged. The so-
cdled “formdis” approach of composers, for ingstance, is profoundly based in the
empirica, not the theoreticd—it is occasoned by a dedre to fashion a conceptuaization
of materids and the possbility for their combination and interaction rather than a dedre
to explan musc in any large sense. Even Milton Babbitt's holidic twelve-tone systems
are intended primarily as empiricd means—ther invention was understood “to be part of



the creative resource of compostion, rather than its invariant context” (Boretz et. 4.
1972, ix).

In many respects, Cage embodied this empiricd approach to the systematization
of technique. In his appropriation of so-cdled “chancg’ operdions into musc
composition, Cage sought to re-present the posshility of sonic maerids and ther
combination—to dructure a particular “materials/process interaction.”  For indtance, his
use of chats in works of the early 1950s—as in Music of Changes—insured
“combinations [of sonic dements] that Cage would never have conddered himsdf”
(Pritchett 1993, 79]. Compositional procedure focused not so much on the production of
particular muscd artifacts (musicd works, etc.), but rather on the process by which such
a production might itsdf be composed. Such a notion of compostiona activity, while
not bound excusvdy to the imperaive of the paticular musicd atifact, is nevertheess
informed by it. The output is not smply random, fredy interpretable “raw data’'—rather,
it condtitutes a notion of a materiad that is prefigured in the design of the sysem through
which it is produced.

One can generdize this principle somewhat by saying that the means and ends of
compositional  production arose together, each determining the unfolding of the other.
This principle condtitutes one of the most important empirica indghts generated by ealy
electroacoustic mugic: that the relationship between the particularity of a technology and
the means by which musica Structures might be conceived and redized were understood
to be mutualy determinative (Eimert 1959, 3). The radicd approach to musica form and
materid that emerged from the dectroacoustic music sudio could only have occurred
within a dudio interpreted hermeneuticdly, wherein  technique is mediated by
compoditional  thought, and vice verse.  The dtitude reflected an interpretive stance
regarding the possbiliies of eectroacoustic mudc that was not present in ealier
dectronic technologies like the Theremin (which 4ill preserved ingrumenta musc
notiond views). Interpreted hermeneuticdly, technical difficulties encountered in the
dudio were not something to be “overcome’ in order to insure preservation of older
mudca traditions.  Rather, those difficulties were themsdves undersood musicaly
inesmuch as they both framed—and were framed by—musicd thought. Musicd thought
was no longer bound solely to a transcendental musica object—the musica object per se
aoxe as a consequence of the paticularity of the investigations and experiments under
which acoudtical materia, and the techniques for its production, were produced.

3.3 The Computer and the Construction of Representations

The computer expands the hemeneutic interpretability of mudcd task
environments snce it gives composers “a chance to choose, rather than suffer, their
processes’ (Laske 1991, 236). The primay device by which this interpretive agency is
achieved is the computer program. The computer program is huilt from the congruction
of representations (Winograd et. d. 1987, 84). Theoreticaly, the computer ought to
fadilitate an abitrarily large number of musicd and sonic representations (Moore , p27).
However, implementing a representation means fird producing a logicaly correct
dgorithm and a correct though efficient st of data structures, and then implementing
these correctly as program @de. Either of these tasks is nontrivia while the two together



require enormous effort. As a reault, reatively few composars have been deeply
involved (at the level of desgn and implementation) in developing systems for mudc and
sound compodtion outside the large inditutions (IRCAM, CCRMA, etc). However,
these inditutions have their own socid organizations that srongly effect the nature of
technology development (Born 1995) and, as a consequence, of the representations
expressed by the tools they produce.

Herbert Smon obsarves that “solving a problem smply means representing it so
as to make the solution transparent” (Simon 1969, 77). Computer mudc systems that
understand composition merdy as a form of problem-solving encapsulate representations
that are bound to a nomina view of the problem doman. In usng such a sysem, the
composer appropriates that view in the very activity of composng. Condder, for
ingance, two different gpproaches to modding the computation of a plucked string
sound. Thefirst example iswritten in CSound (Vercoe 1988):

ar pluck 10000, 440, 440, 0, 1

The pluck unit generator has 6 parameters. The fird parameter defines the overdl
amplitude of the dgnd; the second and third parameters define its frequency. The third
parameter declares an index to a table which initidizes the data cycled during the decay
of the pluck, while the last parameter defines the method of decay.

The second example is teken from Modalys, a software synthess and music
composition system based on moda synthesis (Morrison et. d. 1993):

(define my-pluck (make-object ‘nmono-string
(nodes 20) (length 2) (tension 120)
(density 720) (radius 0.002) (young 2.1e9)
(freg-loss .3) (const-loss 1)

)
)

Modalys dructures are written in the Scheme programming language (a Lisp-like
language). This example defines a Scheme function cdled “my-pluck” which indantiates
a mono-string object, a type of plucked string generator defined within Modalys. Since
Modalys is based on modd synthess its mode of the plucked dsring conditutes
parameters such as string length, tension, density, radius, and loss of energy.

The CSound implementation is admittedy more “user-friendy’—it resonates
familiar task environmentd festures such as loudness and frequency in a direct manner.
In this regard, it assgs the composer in mapping familiar musca concepts into this
rlatively unfamiliar computer representation. By contrat, the Moddys implementation
introduces concepts which, though familiar to physcigs, ae problemaic for the
composer who is looking for a way to map familiar musical concepts. How do concepts
such as “length’, “tendon”, and “dengty” map to the more familiar mudca concepts
such as frequency and amplitude?

Yet it is by virtue of the more problemaized interface that the Modays
representation provides a potentidly richer interpretive frame for discovering principles
according to which a variety of sounds might be composed. It is not that the CSound
implementation specificdly disallows such interpretive play. To do so, however, requires
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greater knowledge of the inner workings of CSound—something which the more
“hebitud” mode of interpretation induced would more readily foreclose than is the case
with the more representationally rich interface provided by Modalys.
3.4 From the Construction of Representationsto Semiotic Play

Y et athird example is from Herbert Briin's Sawdust (Blum 1979):

el = ELEMENT( 100, 200)
e2 = ELEMENT(70, -18000)
e3 = ELEMENT(10, 16000)
e4 = ELEMENT(300, -40)
L1 = LINK(el, e2, e3)

L2 = LI NK(e4, el)

ML = M NGLE4(L1, L2)

L3 = MERGE(L1, L2)

Here 4 edements (el — e4) each define a sequence of impulse samples. el defines a
stream of 100 samples, dl with an amplitude vaue of 200 (in signed 16-hit integer range
of {-32768, 32767}). €2 defines a stream of 70 samples, dl with an amplitude vadue of —
18000. And so on for the other elements. A waveform is generated when two or more
elements are linked usng the LINK operation. The MINGLE is a cycling operation tha
takes an ordered sequence of links (in this case just two) “and forms a new set in which
the origind collection is repesied n times’ (Blum 1979, p. 7). MERGE takes two links
and produces a new link by interspersng each of the dements from the origind links.
Thus, the L3 link would comprise the following sequence of dements el-e4-e2-el-€3.

Another operation from Sawdust (not shown in the example) is VARY. VARY
transmutates one link into another over the course of a specified duration and according
to the degree of a polynomia, whose degree is dso specified by the composer. Each
edement in the initid link will then vary according to the curve defined by the plynomid
until it winds up at the corresponding eement of the destiny link.

The firg thing to be noticed is that there is no a priori acousicd mode
referenced. Rather, the composer constructs waveforms from the ground up, and then
goecifies ther combinations and transformations.  In this way, higher-levd mudcd
dructure is immanent in the specification of the dructures through which waveforms are
composed and by which they are transformed. As was the case with Brin's Infraudibles,
“by subgtituting sequences of different sngle periods for the modulation of sSmultaneous
frequencies, the composer is able to control the infrastructures of the event, forming
sounds just as precisdy as the macro events of his (sic) compostion” @rin 1969, 117).
The musicd idea is not bound to a paticular materid redization: rather, the muscd idea
“functions as the generator of a system so sructured that the sequence of its states could
be caled ‘musica composition’ by its composer. . ..” (Brin 1969, 119).

Such an approach reflects what Otto Laske termed rule-based composition.
Laske differentiated rule-based and example-based compostion.  With rule-based
composition, composers explicitly design the rules and procedures according to which
muscd materias and dructures are to be generated and endowed with musicad meaning.
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By contragt, with example-based composition, composers construct materials and musical
processes from past “examples’ obtained through experience and practice (Laske 1991,
238). In truth, however, rule-based approaches to composition frequently are based, at
leest in part, on previous modds or “examples’ of musc, even if it is musc which the
composer themselves composed (Laske 1991, 238-9). However, what distinguishes rule-
based approaches is that there is an effort to represent otherwise internal processes
externdly; to objectify them so that, as observable objects and processes, they may be
conscioudy molded and manipulated (Hamman 1999a, 50).

Congder, as another example, Gottfried-Michae Koenig's Project I. Project 1
dlows the composer to dipulate, as input, a set of “sructure formulag” whose stochastic
gructurd characterigtics range from order to disorder (Koenig 1969; Laske 1981; Koenig
1991). These dructure formulae are gpplied to a repertory of parametric materids (such
as pitch, duration, indrumentation, etc). The program generates a lig of events, each
event defining a potentid musicad event. The task of the composer is to interpret and
andyze this lig in order to come to some understanding of its Structurd potentid. The
composr then begins to desgn a compostion based on her/his understanding of the
output.

As Laske perceptively observes, the process induced by a program like Project 1,
“exposes the trandtion from andyss to design” (Laske 1989, 51). It presents the
composer with data that, taken together as wdl as in its detals, presents an “interface’
that is a firg unfamiliar and foreign. In working with the data, however, the composer
learns to integrate her andyticd observations of the output with the idess and plans that
led to the initid input in an evolving desgn modd, leading & times to reformulaing the
input and a other times to reformulating the anadlysis of the data The notion of musica
form isemergent; immanent in the particularity of the composer’sinterpretive activity.

More recently, Arun Chandra has developed a method of synthess, reminiscent of
Herbert Brin's Sawdust system, in which a waveform is not merdy a data element, but
an object upon which operations can by applied (Chandra 1999). The state of the
waveform conditutes a tiny “piece’ of that waveform (1 to 2 millissconds in duration)
that is defined by: (1) the number of segments, (2) the “type’ of each segment; (3) the
sequence of segments, and (4) the number of iterations of the date. A segment is a
sequence of samples having some discretdy defined behavior, or type (dl the same,
moving in a paticular direction, etc). A sequence of segments, and the number of
iterations of that segment define the date of the waveform and determine the acoudtica
behavior of the resulting sounds. For each iterdtion of the waveform, the results of an
dgorithm are gpplied to sdected segments within that waveform. Changes in segments
yield changes in the acoudtical dructure in the resulting waveform.  Each segment is
gven maxima and minima which dgemine maximum and minimum growth of the
length of the segment, as wel as increment vaues, which determine the amount of
change per iteration of the waveform.

With such a system, the composer must synthesize an emergent comprehension of
the behavior of the sysem with a smilar emergent modd of muscd materid: a synthess
which dlows the composer to find descriptions and criteria that arise, once again, from
the particularity of her activity, rather than from a fixed historicd modd. For ingtance, as
Chandra points out, experimenta observations can be made regarding the reationships



among minimamaxima and cyde lengths for dgorithms operating on the different
segments, yielding very different acoustical behaviors.

Along smilar lines, Agosino Di Scipio has pointed out the computer’s capacity
to assg composars in chalenging the dudigic paradigm according to which muscd
materid and musicd form are traditiondly separated (Di Scipio 1994). Di Scipio podsts a
theory of sonologica emergence in which a composer “imagines and explores possible
links between the patterning of aomic detals—a ground level process (glp)—and the
sound forms which emerge from them—a meta-leve process (mip)” (Di Scipio 1994,
206). Di Scipio and Prignano (1994) developed an agpproach to granular synthesis called
functiond iterative synthesis that involves iterated gpplication of difference equations in
the generation of sonic materid (see dso Di Scipio 2000). Such gpplications have the
interesting property of propagating acoudticd behavior upwards from the lowest leve of
sound to higher level patterns of sounds and sound environments. Of particular interest
in the gpproach taken here is that the dgorithm not be treated as just another “unit
generator” for generaing discrete and disembodied sound events (as is the case with
more traditiond approaches to sound synthesis and the use of MIDI-based synthesizers),
but tha it be treated as a holistic gpproach within a more generd model of acoudticdl
design (both music and sound) (Di Scipio 1994, 203).

Each of these projects articulate a modd of materials and composition pocess—a
task environment—for congructing musica compostions. Each sysgem defines models
with a high degree of systemic integrity: while any one of these sysems pose an initid
chdlenge to the composer, the composer is rewarded, after some initid work and
experimentation, with a highly principled presentation regarding possble musica
representations.  Each forms a novel view of musicd and compositional procedure while
nevertheess presenting the user with an inarguably “musicd” problem and task domain.

The computer is thus trandformed from a tool for congructing symbolic
representations, in which the referend is a hitoricad acousticd modd exigting prior to and
independent of individud thought, to an indrument for “semictic play,” in which the
referend is correlated to the particularity of the referent (Hamman 1999B, 94). A system
conditutes a reflection of an inner world projected outwardly, not as something fixed or
immutable, but as an indeterminate unfolding. Compodtion is as much concerned with
the condtruction of systems of production as it is with the production of specific artifacts.
The sysem presents an ‘environment’ in which otherwise familiar patterns of thinking
and action are problematized, forcing the composer to formulate, for her/himsdlf, modes
of muscd materids and form from amyriad of possble modds.

Such a process is semiotic in Kristeva's sense of the term (Kristeva 1986). The
semiotic seeks after a modd of experientid and articulative involvement in a world such
that the particular contours of the world are emergent rather than fixed—correlated to the
particularity of interpretive activity. Of such a process, Julia Krigteva writes that “the Ste
of semiotics, where models and theories are developed, is a place of dispute and sdf-
guestioning, a‘circle’ that remains open” (Kristeva 1986, 78).

4.1 Artificial Intelligence
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Such a blatantly interpretive undersanding of the role of computer systems in
human activity acknowledges the particularity of labor as centrd to tha activity.
Precisly how one goes about doing things greeily determines the outcome. In
problematisng the agppearance of othewise familiar things, one condructs an
environment in which those things once mediated through culturd representation,
become avalable for interpretive activity. Anything that productively results from that
activity, can be traced to the particularity of tha activity—it's properties and function
come about as a consequence of the very particularity of that activity. Pollock’s canvases
could not likely have been made by any other technique than that which he adopted to
make them. Similarly, Brin's “Dugt” pieces ( Dust, More Dust, | toLD YOU so!) could
only have been produced through the particular techniques enabled through Sawdust.

Such an gpproach to the interpretive use of technicd things understands their
outputs as artificial—that is, they are soldy the product of particular human planning and
design (Laske 1992; Smon 1969). As atificid, those outputs result from the choices
made by a human. Whether they are intelligently atificid depends on whether the
choices made were genuine choices made by a human or were built into the system and
thus invisble to the human (and thus not the result of choice). A system of interactions
that empowers its user to make red choices bares witness to an explicit involvement of
humen thought. Sysems that block explicit interpretive involvement—~by invoking
circumspective engagement—yidd only minima traces of particula human planning and
design.

For anything to be of relevance to something, to be of sgnificance to someone, a
system has to be created; an atificidly limited and conditioned system has to be
imagined and then defined. Only artificial systems will clearly show that they
have been elected by choice. . . . (Brin 1969, 119, my emphass).

Whether the system is “limited” or “conditioned” is not the issue—al systems are, by
their congruction, both limited and conditioned. The issue is whether the limitations and
conditions are the traces of individual human choice or of culturd appropriation.
G. M. Koenig responds smilarly to the computer, and technology more generdly.

He expresses a need to react “functiondly” to new technology, which for Koenig “means
not only to refran from gyligic imitaion, but dso to refran from imitaion of a
particular production mode in another medium” (Koenig 1983, 28). Along smilar lines,
Paul Berg writes that the fundamenta contribution of the computer to mudc is that it
empowers the composer to “hear that which could not be heard without the computer, to
think that which could not be thought without the computer, and to learn tha which
would not be learned without the computer” (Berg 1987, 161).
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4 From Interpretation to Mediation

4.1 Music and Technology

Artifidd  sygems index humen involvement—to undersand them is to
comprehend the interpretive activity with respect to which they dructure the human
productive impulse. Ther admittance into human activity rdies upon the utter
interpretability of technology. For the composer, technology, understood as an
interpretive framework, becomes a means for desgning modes according to which
mugcd materids and formd criteria might be imagined and redlized. Approached in this
manner, technica devices—from equipment in the studio to computer software for sound
gynthess—occur within the context of a discursve frame.  The discurdve frame is as
much the subject of compogtiond invedtigation as are the materids and formd criteria
which emanate from that frame. Compogtion becomes a form of “sysem design” and
musica artifacts become traces of that desgn (Brin 1969, p. 119). The musica work,
per se, includes the acoudticd trace (the acoudticd “atifact”) plus the technicad means by
which that artifact isimagined, redized, and conceived.

Such a notion of the muscd work negates the culturd imperative by which
muscd works—and more generdly atworks—are understood as technicdly
autonomous artifacts whose function is condtituted by thelr utter functiondity (bourgeois
enjoyment, affirmation of church, state, or corporate organization, efc.). As technologica
forms—and therefore interpretive— musicad works conditute knowledge systems. they
are, as Adorno argued for artworks more generaly, cognitive (Adorno 1997). A musicd
work can no longer be accounted for purey through examination of the acoudica
experience it engenders or the forma dructure it may exhibit. As technologica, the work
condtitutes both the result and the technologica forms by which the result was redized.
These include the particular technicd tools plus the atitude of the subject under whose
unfolding those tools were taken up and applied. To equate music solely with the results
of its productive activity is to disembody the result from its technique—it is to fetishize
the muscd work, converting it from a catdys for experience into a commodity to be
traded within an economy, ether financid or ideologcd.

4.2 Technology as M ediation

A more fully developed hermeneutic gpproach to technology would conclude that
technology “be a subject of interpretation like any other culturd artifact” (Feenberg 1995,
6). Rather than something that is separate fom socid and interpretive concerns, the very
essence of technology lies in its hermeneutic interpretability. To explicitly stake on€'s
cdam to involvement in tha interpretive activity is to move agang the tide of
technological  determinism. Under this dam to explict interpretive participation,
technology becomes a context for chadlenging cultura use-practices by which domain-
goecific activity is frequently condraned. It contextudizes the activity by which
humans, as for instance composers, come to undersand, design, and modd the materids
and forms tha frame ther view of the world in which those activities occur and in which
things are produced.
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To paticipate in the interpretive unfolding of technicd devices is to explicitly
mediate their very appearance. The device—as independent of thought—has an
indeterminate unfolding. In committing itsdf to the device as an indeterminate
unfolding—over and above the concept by which the device is culturaly bound—thought
undergands its involvement with device as tha which brings about the particular
gopearance by which the device obtains functiond meaning. The functiond meaning of
the device (i.e. how it is to be used, eic) is not given exclusvely a priori; rather, it is
predicated on the particularity with which thought gpprehendsiit.

And ye, through the very same interpretive involvement that brings about the
use-function of the device, so too does thought generate the circumstances for its own
unfolding. Thought “shapeg itsdf to the contours of the object—not as an irreducible
given but as something with its own tengons and contradictions, which include those of
the thought that tries to comprehend it” (Adorno 1993, xv, my emphasis). Just as thought
is capable, through mediation, of freeing the object from the concept that binds it to
culturd use-practice, 0 too is thought capable, through its interpretive interaction with
the object, of freang itsdf (the “1”) from the concept that binds it to its own higtories and
“use-practices”  In its very labor over the discernment of the object's “quditative
movements’ (Adorno 1995, 45), the subject brings about its own unfolding—it brings
about its own appearance—it's sdf—as other to itself. Sdf appears as an active and
dynamicdly unfolding subjectivity correlated to the indeterminate unfolding of an object.
The generd “1” becomes a particularized “I”, thus condituting the empiricd dimenson
of the subject wherein speculation becomes an “experientia content.”

4.3 Negation

Technicd devices, in reflecting the dructure of thought that mediates them, for
this very reason are tools for sdf-reflection—for observing the objectification of the sdf
as other. The assumption that technical devices ae culturdly neutrd and
determinigticaly framed forecloses ther didecticad capacity, thus blocking direct human
intervention.  This is an issue of paticular import to atiss. Nowadays, dl at is
‘technologicd’ —al musc is technologicd (Mauceri 1996, 26)—it cannot escape the
interpretive atitude that frames its gpplication in the production and dissemination of
atworks. Just as individud techne outwardly projects thought and activity, reflecting
itsdf in the modds of maerids and forms which individuds generate, S0 to does techne
reflect, in aggregate, the thought and activity—otherwise unrevedled—of a sociely a
large (Heidegger 1977).

Under the “integrative trend” imposed by the increased indudridization of
culturd activity (Horkhemer et. d. 1972), however, the expected role of art is that of
legitimizer of the culturd framework from which it obtains its inditutiond and monetary
support.  In this regard, its reflective pogtion is to be that of affirmation. Nowhere does
this seem to be more true than with technologicd art (or so-cdled “media art), whose
very sysem of education, dissemination, and performance is greetly influenced by the
postividic ideology that underlies mogt scientific and technica research.  As that which
is dready outdde the quantifying energy by which socid and economic sysems ae
dructured, technologica art is placed in trusteeship—its existence is that of a benefactor
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and thus indebted. Under this arrangement, the creation of technologica art becomes just
ancother form of production—it’'s segregating tendencies brought under control in order to
render its artifacts integrdly whole with the society from which it procures its surviva
(Horkheimer et. d. 1972, 120-167).

Adorno aticulated quite a different relation of art to the culturd whole which it
reflects. He saw the function of art not as that which affirms the culturd whole but as
that which negatesiit .

Wha is socid about art is its intrindc movement aganst society, not its manifest
datement . . . . Insofar as a socid function can be ascribed to at, it is its
functionlessness (Adorno quoted in Blrger 1984, p. 10)

As Burger reminds us, “Adorno obvioudy uses the term function here with different
meanings. fird as neutrd category of description, then with negative connotations. . .”
(BUrger 1984, p 10). The functionless that Adorno ascribes to at is not a lack of
reflective activity vis society—rather it is an indication of a purposve negation of the
veay impedive tha demands of at a functiond reation to society. As a socidly
functiond entity, the artwork becomes little other than that which is bound by the criteria
and qudifications by which it obtains its socid meaning. It becomes a thing mediated
soldy by its socid vdue As tha whose function arises from its functionlessness,
however, at “imitates what does not yet exist” (Jarvis 1998, 100)—it “gives the lie to
production for its own sake and opts for a Stuation of practice beyond the spell of work”
(Adorno 1997, 12).

As concerned with the technologicd, at counters its synthesizing trend,
foregrounding its interpretive agency. As a context for interpretive mediation, and in
tranggressng its dlegiance to the pogtivigic frame by which it is commonly defined,
technology occasions the reintroduction of the subject. The tools and concepts that
define technology’s redization are no longer dissmbodied from the particular questions
and inquiries in whose sarvice they are brought to bare.  Rather, the very structure and
meaning which technical objects are accorded arise as much as a consequence of those
very particular questions and inquiries as they do from the transcendentad concept by
which the history of those objects are reified.  As such, the subject so-introduced is not
the ethered concept-less subject imputed by pogtivism's rebelion agangt idedism.
Rather, the subject is immanent in the particullar manner in which technica objects are
interpreted and implemented.

In re-introducing the subject, technologicd at enacts a form of subversive
rationalism—a form of ressance agang the totaizing agency with which technology is
refied, socidly and politicaly. Such an gpproach to technology “chdlengds] the
horizon of raiondity under which technology is currently designed” (Feenberg 1995,
18), dismissing the deterministic framework typicadly accorded it. Art, just like science,
grives for “magery over its materid” (Jarvis 1998, 106). However, art, in so driving,
includes in its domination a “critique’ of that domination—a negation of the techniques
by which that domination is historicaly propagated (Jarvis 1998, 106).
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5 Conclusion

As Mak Sullivan notes, a dandard drategy in computer music  software
development is to adopt a problem-solving methodology and then gpply it to the musicd
domain (Punch et. d. 1994, 45): “atempts to force the domain, of music compostion in
this case, to fit a particular problemsolving approach instead of having the problem itsdf
dictate what gpproach is useful al too often leads to demos and toy systems’ (Punch et.
ad. 1994, 45). This is because the methodology leaves litle room for technique.
Consequently, the musica results tend more reedily to reflect the methodology rather
than the technique.

Nevertheless, those who undersand compostion as an experimental endeavor,
take a radica gpproach to the use of computers in compostion: they understand that
“different problemsolving tasks (diagnoss, compostion, design, etc) might require
ggnificantly different problemsolving methods and representations’ (Punch et. a. 1994,
47). As such, they focus ther effort on formulating compositiona problems and on
dedgning sysems whose representationad  expressvity permit  experimental  laitude in
interpreting and, eventudly, solving those problems. However, the predominant
computing paradigm is unkind to this gpproach to computing, forcing composars into
extremdy difficult and time-consuming software engineering enterprises in order to
redize their projects. Some sysems currently exit which assst the composer in this
endeavor. The mog flexible of these permit the composer to extend aready existing
gystems or frameworks to fulfill ther own research interests with relaiive ease (Hamman
et. a 2000).

These are problems that have yet to be fully addressed. In this paper, | have
merely lad some theoreticd groundwork in order to dispd the myth of technologica
determinism and to counter the predominantly postivist interpretetion of technology—
which dfirms its dominant modes of use—with one which understands its reation to
technology as one of mediation—which negates its dominant modes of use. Many
composers and artists (as well as poets, writers, and many others) view technology as that
by which problems are framed and that, by changing the frame, one changes the
presentation of a problem. Composers have, as a consequence of this attitude,
contributed Sgnificantly to computation and human/computer interaction research in
desgning and implementing systems for experimentad compostion. It yet remans for
computer science and engineering to take these efforts as serious research and invest
some of its resources into research in computing and human factors that favor the kinds
of problemposng and ideagenerationa domains in which composers are experts.  In
embracing the technologicd concerns of advanced at, the fidds concerned with
technology would begin to gan a greater foothold in addressng the difficulties
encountered by humans in formulating and solving problems more generdly.

| would argue that it is here that a “rgpprochement” between society and art,
between scientific methodology and art-making technique, is most compdling and not in
at's forcible acquiescence to the pogtivist imperative imposed upon it by society and in
its association with science and technology.
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