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abstract

This project offers a provisional, practitioner-oriented notion of ‘computational ambiva-
lence’ in experimental music, addressing how many musicians sensitive to the non-neutrality
of music technologies resist adopting a single overarching stance towards software, and

therefore cannot extricate their technological questioning from music making itself.

Computational ambivalence is established in relation to three idiosyncratically-defined
‘threads’ — experimental music, music computing, and critical cultural computing — and is
exhibited in and through a ‘field guide’, speculative historical case studies on Iannis Xe-
nakis’s Zheraps and James Tenney’s Quintext, reflections on my own musical practice, and

an accompanying portfolio of music and software.
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1. introduction (fireside chat?)

1.1. arranging the kindling

Along another course of history, we never embalm music through software.!

Our communities keep music software vital, never allowing it to consolidate or converge
into paradigms. Some among us treat software as a village, to be collectively inhabited
and shaped over time; others treat software as a sand mandala, to be painstakingly crafted

then given over to nature.

Here, people trade their homemade instruments at the market, many surprising and de-
lightful.> Our sound houses have jolly curators, keen to invite neighbors and strangers
alike to listen, restore themselves, and share in the history of their craft.> People who put

sounds together do so humbly, paying a fair tax per decibel-hour.

Our music has genres like “after a particularly satisfying meal” and “under a tree by the river

in autumn”. Legible by sunlight, filament, and candle alike, a virtual papyrus furnishes

! “Composers are now able, as never before, to satisfy the dictates of that inner ear of the imagination.

They are also lucky so far in not being hampered by aesthetic codification — at least not yet! But I am
afraid it will not be long before some musical mortician begins embalming electronic music in rules.”
Edgard Varése and Chou Wen-chung, “The Liberation of Sound”, Perspectives of New Music 5, no. 1
(1966): 18.

“Before what we think of as media even existed, the majority of our information exchange took place
at the bazaar — the market and social space where people gathered to buy and sell goods, meet up with
friends and, probably most importantly, learn what was happening in their world.” Douglas Rushkoff,
Program or Be Programmed: Ten Commands for a Digital Age (Soft Skull Press, 2010), 106.

“We have also sound-houses, where we practise and demonstrate all sounds and their genera-
tion...” Francis Bacon, 7The New Atlantis (1626; repr., The Colonial Press, 1901), http://www.
constitution.org/bacon/new_atlantis.htm
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friends with newly concocted musical scripts to trial by the fireplace.* While software

surrounds us, it recedes into the background.’

'There was no boom, no bust. Nothing is 2.0. It’s just artisans here.

1.2. grabbing some matches

Like many so-called ‘digital natives’,® I spent my youth fixated on a rectangle of monochro-
matic light. Sitting in the amber glow meant solving puzzles, creating and learning from a
cryptic textual code. The glow also provided a haven from an overwhelming world. Com-

puting implied privacy, quietude, and flow.

With time, this glow turned multicolored and pictorial, and many of its more cryptic
aspects receded. A simulated white-collar office scene, rendered with a cubist eye, replaced
the textual scroll. A demonic screech machine, connected to a nearby telephone jack,
provided an on-ramp to the ‘information superhighway’. The rest is history: people now

mount screens to their wrists and tune into an endless broadcast.”

I also grew up immersed in sound. From kora to Kraftwerk, our home hosted a perpetual,
eclectic musical backdrop: Harold Budd and Brian Eno coexisted in ‘the rotation’ along-
side Michael Jackson, Nick Drake, and Toumani Diabaté. All the while, I disassembled
cassette recorders, built primitive noise-making circuits, and played the piano eagerly and
blissfully without mastery. Music meant connections with objects and their vibrations. It

also meant sharing with others, in the flesh, in the air.

4 “Thus a stove used to furnish more than mere warmth. It was a focus, a hearth, a place that gathered

the work and leisure of a family and gave the house a center.” Albert Borgmann, Technology and the
Character of Contemporary Life: A Philosophical Inquiry (University of Chicago Press, 1984), 42—43.
“The most profound technologies are those that disappear. They weave themselves into the fabric
of everyday life until they are indistinguishable from it.” Mark Weiser, “The Computer for the 21st
Century”, Scientific American, 1991, 94-104.

to borrow Marc Prensky’s term, contrasted with ‘digital immigrant’.

“Our devices and, by extension, our nervous systems are now attached to the entire online universe, all
the time. Is that my phone vibrating?” Rushkoff, Program or Be Programmed, 34.

13



Entering university, I veered towards what the course catalogs called ‘Music Composition’,
hoping its seeming non-definition could excuse my continued musical dabbling. There, I
basked in the early stages of projects, with their appealing possibility of never-ending re-
definition, reconfiguration, reinvention; I concluded projects infrequently and reluctantly.
Eventually, the liberating aspects of this path gave way to professional expectations; in
search of a community, I faced a fragmented, territorialized landscape of contemporary

music.

1.3. lighting the fire

As these personal tales unfolded, so did three other coming-of-age stories in discursive
threads central to this project: music computing, experimental music, and critical cultural

camputing.

1.3.1. music computing

The earliest ‘buzzes and squawks™ of music computing emanating from institutional re-
search labs in the 1950s reflected lofty ambitions, among them ‘liberating sound’, under-
standing human music making through modeling it, and forging human/machine musical
hybrids. Ambitions of this sort helped justify the otherwise tedious activities of early com-
puting and helped fend oft the inevitable skepticism of using scarce computing time for

musicking.

By the late 1960s, using a computer to make music was no longer an oddity; music soft-
ware passed from institution to institution by the box of punch cards.” In only a matter of

decades, cheap integrated circuits and clever signal processing supported a proliferation of

John Pierce, quoted in Paul Doornbusch, “Computer Sound Synthesis in 1951: The Music of
CSIRAC”, Computer Music Journal 28, no. 1 (2004): 17.

o F. Richard Moore, “Dreams of Computer Music: Then and Now”, Computer Music Journal 20, no. 1
(1996): 33.

14



real-time digital synthesizers, and industry-wide protocols allowed for their interconnec-

tion. From there, music computing “jumped out of the laboratory and into the fire”.'°

'The current landscape of music computing is vibrant, thriving, and multidisciplinary, with
countless communities surrounding venues, events, publications, institutions, products,
and more. With music computing now the norm, not the exception, one might safely
reopen one of its fundamental questions: what might computing and music ofter each

other?

1.3.2. experimental music

Originating with the first-hand accounts of individual artists and researchers in the 1950s,
who used the adjective ‘experimental’ to describe their practices, came the label ‘Experi-
mental Music’. Wrapped up in this seemingly innocuous term were — and remain — a
broad variety of meanings and intentions, disjoint in nature. By the arrival of ‘state of the
field” writings in the 1970s, a small subset of these practices had become identified as an
Experimental Music tradition, increasingly subject to collection and typologization. These
writings reflect, for instance, a then-common tendency to divide the European ‘avant-

garde’ from the anglophone ‘experimental’, despite many underlying commonalities.

More recently, critical writings challenge the centrality of this narrative, dispelling the
origin myths and the hagiographic treatment of ‘mavericks’ in favor of documenting real
musical encounters, captured in their inevitable complexity — an ‘actually existing exper-
imentalism’.!" These writings expand the ‘experimental’ through addressing conspicuous
gaps in its narrative, especially surrounding gender and race, but also patronage, perfor-
mance practice, and improvisation. Other approaches broaden the field of study by in-
corporating perspectives on experimentalism from outside of music, and through treating

experimentalism as a tendency or aspect rather than as a tradition.

10 Ibid., 40.
"' Benjamin Piekut, Experimentalism Otherwise: The New York Avant-Garde and Its Limits (University of
California Press, 2011), 8.
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1.3.3. critical cultural computing

Finally, the rapid proliferation of personal computers in the 1980s further complicated
theorizing technology in the human lifeworld, a task already thick with perspectives and

methodologies.

While “philosophical reflection on technology is about as old as philosophy itself”," reflec-
tion on the technological impacts of the Industrial Revolution and World War II brought
a new sense of urgency and public relevance to these discussions. ‘Classical” perspectives
within the humanities philosophy of technology,™ for instance, address a well-deserved
post-war skepticism towards technology, speaking in polarizing terms of technology’s sup-

posed essence and its implications for human agency and self-governance.

By the mid-1980s, philosophy of technology shifted from defining and debating “Technol-
ogy’ generally to studying specific ‘technologies’ in their production and use — ‘actually
existing technology’, in a sense. 'These new accounts, arising from an ‘empirical turn,
looked to sites of technological use and design to understand how artifacts and culture co-
produce. This shift also embraced neighboring disciplines: science and technology studies,

anthropology of technology, technoscience, feminist technology studies, and many more.

Each of these fields brought new methods and insights for studying technological artifacts,
processes, and their relationship to society, but with only scarce treatment of computing,
despite its undeniable pervasiveness. 'This gap drove the creation of a software studies
discourse, and now the early stages of a philosophy of software discourse, both approaching

software with a critical, holistic eye towards its significance as a cultural phenomenon.

12

https://plato.stanford.edu/entries/technology/#Gre

here following Carl Mitcham’s lead in separating a ‘humanities’ philosophy of technology from an
‘engineering’ philosophy of technology... see Carl Mitcham, Thinking Through Technology: The Path
Between Engineering and Philosophy (University of Chicago Press, 1994), 14.

13
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1.4. watching it smolder

Considering all of these recent developments, a questioning musician now faces a baffling
context for situating their work, full of questions and potential traps, and having no real
guidebook to speak of. This confluence of fresh technologies, ideologies, and aesthetics
recalls the situation facing artists in the ‘long 1960s’,'* where the theoretical promises of
engaging with a new medium met the anxieties and frustrations of actually working with
it. Music, as always, ends up articulating far more than sound: it carries in its pressure

waves the dreams, dirt, and dread of any human utterance.

By way of a response, this project extends into musical practice Andrew Feenberg’s notion
of the ‘ambivalence of technology’ — in which technology serves as a ‘scene of struggle’,
rather than as a utopian or dystopian ‘destiny’."® This approach emphasizes the immense
influence wielded by individuals in shaping technologies; when their technological en-
counters are understood as both sizuated within and coproductive of a surrounding culture,

these encounters tell both a personal and collective story, interwoven.

This is no less relevant to ‘the ambivalent computer’,'® which finds its way into music
making in an impressive variety of capacities and contexts. As used here, ‘computational
ambivalence’ focuses specifically on those scenes in which music and software collide,
incorporating both an ambivalence towards music computing, experienced by musicians,
listeners, and programmers, and the broader ambivalence of music computing, through

which music software takes shape.

Since this notion extends well beyond the purview of any individual, it is worth ques-
tioning my role and motives in introducing it; such a label could too easily imply claims
of ownership, exclusivity, or universality. My intentions here are altogether more hum-

ble. What began from a deeply personal need — to better situate my own musical stance

14

Hannah B. Higgins and Douglas Kahn, eds., Mainframe Experimentalism: Early Computing and the
Foundations of the Digital Arts (University of California Press, 2012), 1.

Andrew Feenberg, Transforming Technology: A Critical Theory Revisited (Oxford University Press,
2002), 15.

6 Ibid., 91.

15
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within a world that so easily humbles claims made on behalf of technology — gradually
shifted towards understanding this stance within a broader social context. So, beyond sim-
ply rationalizing my own musical choices, the project began to account for the profound
alienation I feel in those musical communities purportedly closest to my interests. In the
process, ‘computational ambivalence’ became identified with my search for other similarly

attuned signs of life, in part through using my own experiences as a beacon.

For fellow musicians navigating this intertwingularity,'” T hope ‘computational ambiva-
lence’ might serve as a rhetorical site of gathering — where critiques of music software
can be shared, considered, and transformed into intentional action. This could prove es-
pecially vital to those of us seeking alternatives to the offerings and orthodoxies of main-
stream music computing; a collective critical literature provides essential “if we are to learn

how not to reproduce what we inherit” 1

1.5. sweeping up

In support of a provisional, practitioner-oriented notion of ‘computational ambivalence’ in

experimental music, this project gathers a collection of disparate exhibits from my musical

life.

I begin by revisiting the three threads described above, which outline areas of long-term
concern within my work. Through their idiosyncratic definitions, these threads overlap
and conflict in ways that challenge any straightforward practice-wide resolution. Instead,
they offer a structure for dwelling on these overlaps and conflicts, deferring their resolution

until it can occur in context of individual projects.

Next, I assemble a ‘field guide’ that contains a few of the ‘scenes of struggle’ I encountered

during the course of the project. These are recounted as short fantasias, interweaving

7 Theodor H. Nelson, “Computer Lib / Dream Machines” 1974, 45 (DM).
' Sara Ahmed, On Being Included: Racism and Diversity in Institutional Life (Duke University Press,
2012), 182.
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various sources from the three threads, and subjecting them to the musings of an irreverent,
sometimes unreliable narrator. This offers a representative sample of the chattery internal

monologues characteristic of my working process, essential to understanding its results.

In two subsequent sections, I present speculative case studies on historical works — Iannis
Xenakis’s Theraps and James Tenney’s Quintext — both of which explicitly subordinate the
technological means of their construction to their specific musical ends. In both cases, I
describe how my anxieties around adopting the role of ‘analyst’ led to the creation of various

supporting software, including a domain-specific language for encoding 7heraps.

Finally, I introduce some of my own music, contained within the accompanying portfolio.
I follow two strands of my work, which bear surface similarities to the works of the case
studies, but otherwise diverge, each work finding its own particular, momentary resolu-

tions to the concerns raised throughout the document.

19



2. three threads

The three ‘threads’ considered within this project — music computing, experimental music,
and critical cultural computing — each extrapolate outward from an aspect of my practice

to an open collection of relevant discourses, communities, and perspectives.

These threads take on an idiosyncratic form, intentionally subsuming or eliding exist-
ing disciplinary definitions in favor of finding ‘patterns which connect’.’® So, with no
claims to exhaustiveness, individual selections reflect a self-conscious balancing between
representing sources and arguments in their originating contexts and acknowledging their

participation in the construction of my own ‘personal micro-culture’.?°

'The following sections introduce each of the threads, then highlight some mutual affinities

that support their juxtaposition in the ‘field guide’ that follows.

2.1. music computing

As used here, ‘music computing’ evokes the endless variety of possible entanglements of

software and computing with productive musical practice.”!

Y “The pattern which connects is a metapattern. It is a pattern of patterns. It is that metapattern which

defines the vast generalization that, indeed, it is patterns which connect.” Gregory Bateson, Mind and
Nature: A Necessary Unity (E. P. Dutton, 1979), 11.

to borrow William Gibson’s term.

‘productive’ here is used in sympathy with Ldszl6 Moholy-Nagy (1922), as contrasted with ‘reproduc-
tive’. This usage is intended without evaluative connotations (linking productive to good) or implied
efficiency (productivity).
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2.1.1. from the garage to the mainstream

Music computing naturally includes the use and development of software for expressly
musical purposes (‘music software’), from the fleeting and fledgling projects of individuals

to the large and long-lived products of corporations.

At its most widespread, music software adopts a small number of recognizable approaches
(‘paradigms’) refined and popularized through large commercial and open source appli-
cations: digital audio workstations, notation packages, wave editors, trackers, etc. An
incredible amount of music now passes through these programs at one stage or another
its production.”” With many orders of magnitude more ‘end users’ than developers, the
teams who develop such software often follow formalized product design processes to
ensure that their work supports specific musical activities (‘use cases’) for specific musi-
cians (‘users’) by modeling desirable interactions (‘workflows’) and their manipulation of

reified software models (‘representations’).

Beyond this mainstream, several prominent music research communities produce music
software for electroacoustic and computer music, algorithmic and computer-assisted com-
position, new musical interfaces, signal processing and audio effects, etc. As with their
mainstream counterparts, these communities actively develop and use music software,
though here typically favoring use by specialists over a general public, informal design

methods over formal ones, and discursive contribution over commercial viability.

Finally, in the hands of individuals, music software undergoes a constant forging and re-
casting towards addressing one’s own needs, exemplified by ‘do-it-yourself’, ‘assemble-it-
yourself’, ‘hobbyist’, and ‘maker’ communities. Working with comparatively small self-

made programs, more easily and quickly changed, individuals not only construct bespoke

22 “T think it’s safe to say that there is virtually no contemporary music that does not make use of some

kind of electronic technology, whether or not listeners can discern it.” Timothy D. Taylor, Strange
Sounds: Music, Technology, and Culture (Routledge, 2001), 139.

for instance ‘User-Centered Desigr’, as popularized by Donald Norman, The Design of Everyday Things
(Basic Books, 1988), and ‘Design Thinking’.
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software, but also an ‘extended self’, formed dialogically between a programmer-musician

and their creations.

2.1.2. from the idealized to the typical

'The approaches mentioned so far share an underlying premise that computerization might
ease or reinforce music making. Just as often, though, a musician’s intentions fail to map
cleanly to those established for a general audience. For many musicians, these moments
of mismatch form as much a part of the music computing experience as the idealized use

cases and workflows: their needs manifest as ‘edge cases’, their activities as ‘workarounds’.

Alongside these daily frictions, countless other activities contribute to a holistic view of
music computing, outside of development or use. For instance: the deliberate avoidance or
negotiation of software-afforded musical decisions, pursuit of musical results from soft-
ware ‘failures’, appropriation and reapplication of software from non-musical domains,
presentation of computing signifiers, metaphors, and processes in otherwise digitally-

unmediated contexts, and deferral of agency to non-human subjects. It’s truly a wild world.

2.1.3. from the local to the global

Similarly, music computing involves expanded networks of participants beyond the in-
dividual. Such networks might include, at the least, musical and technical communities
of interest and practice, companies, industries, and governments, each active in shaping

music and its related software.

Musicians often have no shortage of local communities concerned with music computing,
from musical ensembles to user groups, artist residencies to technical workshops, student
groups to professional organizations, and more. Meanwhile, virtual communities flourish
through online forums, social networking sites, and email discussion lists, connecting mu-

sicians globally. The exchanges in these communities, lively and varied, focalize specific
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practices of music computing. As René T. A. Lysloff argues, while the medium is vir-
tual, these musical communities are very much real — “a community does not come into

existence simply because of the physical proximity of its members”.%*

Though less visible, a number of supporting participants are no less essential. Many fed-
eral governments, for instance, finance music computing through publicly-funded educa-
tional institutions and through allocating research funding to the arts, engineering, and
humanities. Such support enables otherwise infeasible work, but also materially guides it,
for instance, through associating funding with ‘performance indicators’, review boards, or

trending topics.

Meanwhile, music software lurks in the shadows of several global industries: computing
and consumer electronics, music and entertainment, and higher education, at the least.
Each of these industries supports music computing through developing enabling tech-
nologies, offering financial support, and sometimes through direct participation. These
engagements usually embed some expectation of a ‘returr, either directly, through ex-
pected consumption, or indirectly, for instance, by associating a brand or technology with

creative activities.?

2.2. experimental music

With defining and redefining ‘experimental music’ now a beloved academic pastime, every

attempt to hone the term into univocality instead further compounds its meanings.*®

24

René T. A. Lysloff, “Musical Life in Softcity: An Internet Ethnography”, in Music and Technoculture,
ed. René T. A. Lysloff and Leslie C. Gay Jr., Music/Culture (Wesleyan University Press, 2003), 56.
‘art washing’, for instance, describes the practice by large corporations of balancing shady activities with
supporting community-level art initiatives.

for instance Frank X. Mauceri, “From Experimental Music to Musical Experiment”, Perspectives of
New Music 35, no. 1 (1997): 187-204; Joseph Kudirka, “Extending the Invitation: Composing No-
tated Experimental Music for Performance” (PhD thesis, University of Huddersfield, 2012), 13; Bob
Gilmore, “Five Maps of the Experimental World”, in Artistic Experimentation in Music: An Anthology,
ed. Darla Crispin and Bob Gilmore, Orpheus Institute Series (Leuven University Press, 2014), 23-29;
and Philip Thomas, “The Music of Laurence Crane and a Post-Experimental Performance Practice”,
Tempo 70, no. 275 (2016): 5-21.
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'This project therefore steps back from the ever-receding possibility of a singular ‘experi-
mental music’, and instead looks at three common contexts where the term gets applied.
Instead of seeking to define what it is, these consider the term as it confronts practition-
ers — observing instead when it is’” — in the hope of including musicians and musical

practices that might not electively assemble under the same ‘what’.

2.2.1. Experimental Music

In one sense, Experimental Music refers to what Experimental Music Studies studies.

Here, experimental music’s capital-lettered variant evokes several decades of ‘Experimen-
tal Music’ documentarians, the musicians and musical practices they examine, and their
ongoing pursuit of useful concepts and terminology. It embraces, for instance, the stamp
collectors” approach taken within anthologies and historical surveys,*® which strive to as-
semble living traditions from disparate practices, as well as their critical responses, which
highlight unintended consequences of preferring specific stamps over others.” Tt wel-
comes the attempts by musicians to provisionally define the ‘experimental’, to classify
their activities in or out of it, and to reject such terminology entirely. It also welcomes
scholarship that, by way of responding to this discursive mess, documents actual musical

encounters in ways that retain the dynamism of moments past.*

27 1 credit this pivot to Nelson Goodman’s “When is Art?”

for instance Michael Nyman, Experimental Music: Cage and Beyond, 2nd ed. (1974; repr., Cambridge
University Press, 1999); James Saunders, ed., The Ashgate Research Companion to Experimental Music
(Routledge, 2009); Jennie Gottschalk, Experimental Music Since 1970 (Bloomsbury, 2016).

for instance Barney Childs, “Review: Experimental Music by Michael Nyman”, Music Educators Journal
61, no. 9 (1975): 79-82; Benjamin Piekut, “Book Review: The Ashgate Research Companion to
Experimental Music”, Notes 67, no. 2 (2010): 312-17; Lauren Redhead, “Review: Experimental Music
Since 1970 by Jennie Gottschalk”, Music and Letters 98, no. 2 (2017): 324-25.

for instance Amy C. Beal, New Music, New Allies: American Experimental Music in West Germany from
the Zero Hour to Reunification (University of California Press, 2006); Georgina Born, Rationalizing Cul-
ture: IRCAM, Boulez, and the Institutionalization of the Musical Avant-Garde (University of California
Press, 1995); George E. Lewis, A Power Stronger Than Itself: The AACM and American Experimental
Mousic (University of Chicago Press, 2008); Benjamin Piekut, Experimentalism Otherwise: The New York
Avant-Garde and Its Limits (University of California Press, 2011); Benjamin Piekut, ed., Tomorrow Is
the Question: New Directions in Experimental Music Studies (University of Michigan Press, 2014); Dana
L. Reason Myers, “The Myth of Absence: Representation, Reception, and the Music of Experimental
Women Improvisors” (PhD thesis, University of California, San Diego, 2002).
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Presenting these various views on Experimental Music on equal footing should not, how-
ever, imply an endorsement of the partisanship contained within some of their pages. In
some cases, descriptive categories used to catalog practices might create an illusion of stable
genres and genre membership, ready for prescriptive application. When these categories
teed back into our real life musical encounters, we then have an opportunity to choose
whether to accept their suggested distinctions and exclusions as new orthodoxies, or to

refuse them and their implied boundary policing in an effort to keep music weird.>!

‘Thwarting any simple definition or taxonomy, Experimental Music manages to hang to-
gether somehow — a chaotic constellation of music, individuals, and folklore, connected
by inherently messy interrelations, and constituted more by these relations than by notions

of rnembership.32

2.2.2. experimental [music]

In another sense, an experimental music manifests azzempt.

In this adjectival form, the ‘experimental’ emphasizes those commonplace acts of striv-
ing that coalesce into culture.®® These attempts adhere to no discursive or disciplinary
boundaries, uniting molecular gastronomy, parkour, ‘free improvisation’, ars subtilior, and
Oulipo, but also the scientific method, self-improvement, and political action. At every

turn, someone is attempting something.

When paired with the equally slippery term ‘music’, a generative question emerges: what
p qually slippery g q g

might it mean to attempt in relation to ‘music’> Words have few advantages, if any, for ad-

31 thinking of “Keep Austin Weird”.

32 “T like to imagine LAG, the Livermore Action Group, as a kind of cyborg society, dedicated to real-
istically converting the laboratories that most fiercely embody and spew out the tools of technological
apocalypse, and committed to building a political form that actually manages to hold together witches,
engineers, elders, perverts, Christians, mothers and Leninists long enough to disarm the state.” Donna
J. Haraway, “A Cyborg Manifesto: Science, Technology, and Socialist-Feminism in the Late Twen-
tieth Century”, in Sex/Machine: Readings in Culture, Gender, and Technology, ed. Patrick D. Hopkins,
Indiana Series in the Philosophy of Technology (Indiana University Press, 1991), 439.

'This approach has sympathy with the broad approach to musical experimentation taken within the
Orpheus Instituut publications, and extends it to remove any need for clarity.
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dressing such a question. Only through practice, through making and sharing, do we gain
access to each others’ approaches, experiencing through all of our senses the differences of
opinion we hold around what constitutes a meaningful ‘attempt’ and a desirable ‘music’.
For some, this might suggest a cultural boundary questioning, evoked by Brian Eno when
he speaks of a “continual re-asking of the question ‘what also could music be?”** For
others, though, it might mean joining a pickup orchestra,* building musical instruments

out of fresh produce,®® or trying out a new scale or tuning system.*’

Considering ‘experimental’ in this way might bring together those individuals engaging
in attempt and those who come to encounter their activities and artifacts. A mindset
of curious inquiry in such encounters, rather than of cataloging or validation, supports a

reciprocal appreciation involving attention, participation, comprehension, and response.

2.2.3. ‘experimental music’

In a final sense, ‘experimental music’ simply stands as a floating signifier, an unambiguous

mention fated to ambiguous use.

It is this formulation that labels the dusty record bin in the shop’s back corner, or serves
as a courteous non-reply to the question “what sort of music do you make?”. It sits enig-
matically at the bottom of a negative cascade of genre: ‘experimental music’ classifies all

that isn’t classified otherwise.

While failing to clarify any specific musical intent, the words nevertheless call attention to a
social one: they mark an intent to differentiate, often (but not exclusively) from a perceived

mainstream. They situate the attempt of the ‘experimental’ in the realm of our interactions,

34 Nyman, Experimental Music, xii.

how different, really, is the Portsmouth Sinfonia from your local community or school orchestra?

for instance, the ‘banana piano’ (https://www.youtube.com/watch?v=rfQgh7iCcOU&t=62) or ‘carrot
clarinet’ (https://www.youtube.com/watch?v=BIStGwN-yH4).

a couple thousand scales, for a rainy day: http://www.huygens-fokker.org/scala/downloads.html#scales
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acting as a shibboleth to separate the curious from the mathophobic.”® To state “I make
‘experimental music’” might indicate little more than a projection of identification with

an unexplained difference.

2.3. critical cultural computing

Collected under the label ‘critical cultural computing’ are various approaches to question-
ing how humans relate to computing technologies, from philosophical reflections on tech-
logy i 1 to th i f ing pi ¥ Th i
nology in general to the concrete experiences of computing pioneers. ese perspectives
span from the mundane to the mythological, the optimistic to the cynical, and the activist

to the resigned.

2.3.1. philosophy of/and technology

To the extent that one can approach computers as technology generally, insights from
philosophical literature on technology prove useful. Many relevant authors and texts as-
semble around ‘Philosophy of Technology’,* the Society for Philosophy and Technology,
its journal 7echné, and a few notable book series.* As with Experimental Music, this work

proceeds without a consensus view (or need thereof), but nevertheless features a number

of key attempts at synthesis.

3% ‘Mathophobic’ is used here to evoke Seymour Papert, who uses it to refer not only to a fear of math,

but also to a fear of learning more generally. See Seymour Papert, Mindstorms: Children, Computers,
and Powerful Ideas (Basic Books, 1980), 38.

This term is a hopeless amalgamation of existing terms, adding ‘critical’ to Lev Manovich’s ‘cultural
computing’. ‘Critical Computing’, while less cumbersome, has been used to mean either: 1) comput-
ing for ‘mission-critical systems’ like life support and urban infrastructure, or, 2) the application of
computational paradigms to critical studies (digital humanities). ‘Critical Digital Studies’, also close,
overemphasizes the relevance of the ‘digital’ within software. Finally, ‘New Media’ orients itself opti-
mistically, and has that new word smell (see: ‘new math’, ‘new coke’, ‘new music’).

also ‘Philosophy and Technology’. See Paul Durbin, “Philosophy of Technology: In Search of Dis-
course Synthesis”, Techné 10, no. 2 (2006) for an impressive overview of three decades worth of argu-
ments and controversies.

for instance, the Indiana Series in the Philosophy of Technology, University of Chicago Press, Kluwer
Academic Publishers, etc.
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Carl Mitcham'’s Thinking Through Technology (1994),* for instance, distinguishes between
an Engineering Philosophy of Technology, concerned with “analyses of technology from
within”,® therefore presuming a technological presence, and a Humanities Philosophy of
Technology, concerned with “bring[ing] non- or transtechnological perspectives to bear on
interpreting the meaning of technology”. Mitcham weighs these in favor of the humanities
approach,* and addresses technology through four primary lenses: as object, knowledge,

activity, and volition.

Mitcham’s text, through its extensive referencing, calls attention to the overwhelming vol-
ume of perspectives in the then relatively young field. This abundance further intensified
in the following decade, leading participants to lament the absence of canonical texts*
and confront the field’s ‘paradox of continual beginning’, in which authors reference each

others’ works, but seldom carry out “systematic elaborations and assessments”.*

Taking up both of these challenges, Technology and the Good Life? (2000), edited by Eric
Higgs, Andrew Light, and David Strong,*” subjects the work of Albert Borgmann to
the critique of more than a dozen noteworthy contributors.* Borgmann’s theories lend
themselves particularly well to such an elaboration and assessment, since they raise broad
philosophical issues of everyday significance: ‘character’, morality, nostalgia, ‘values’, and
so on. Each contributor proceeds from some aspect of his work — most often, his ‘device
paradigm™® — and offers their own responses, many of which situate Borgmann’s work

within broader philosophical controversies.

42

Carl Mitcham, Thinking Through Technology: The Path Between Engineering and Philosophy (University

of Chicago Press, 1994).

4 Ibid., 39.

4 TIbid., 89.

* Eric Higgs, Andrew Light, and David Strong, eds., Technology and the Good Life? (University of
Chicago Press, 2000), 4.

*  Quoting Elisabeth Stoker (1983), ibid., 5.

4 Higgs, Light, and Strong, Technology and the Good Life?

8 “Certainly there are many views now on the social effects of technology and how we are to evaluate

those effects, but the field nonetheless lacks a critical discussion of those competing views of the kind

that characterizes most philosophical subfields.” ibid., 5.

Albert Borgmann, Technology and the Character of Contemporary Life: A Philosophical Inquiry (University

of Chicago Press, 1984), 40.
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Finally, American Philosophy of Technology: The Empirical Turn, edited by Hans Achterhuis
(2001),*° gives concise introductions to six American figures of philosophy of technology:
Borgmann, Herbert Dreyfus, Don Ihde, Andrew Feenberg, Donna Haraway, and Lang-
don Winner. These thinkers serve as representatives of an ‘empirical turn’ in philosophy
of technology in the 1980s and 1990s, which, in contrast to a predominantly European
‘classical’ philosophy of technology,”® “started to focus on concrete technologies and is-
sues, attempted to develop contextual, less deterministic theories of technology or started
borrowing them from ST, and started to assume a less dystopian, more pragmatic and

balanced attitude towards modern technology”.*?

2.3.2. social constructivism and technology

'This ‘empirical turn’ in philosophy of technology reflected the growing influence of outside
disciplines, many of which were developing contemporaneously around the ‘Strong Pro-
gramme’ within Sociology of Scientific Knowledge. The Strong Programme, originating
in Edinburgh (Barry Barnes, David Bloor) and Bath (Harry Collins), considers knowl-
edge claims as inextricably contingent on their surrounding social context. David Bloor
distinguishes the program through four tenets: causality, impartiality, symmetry, and re-
flexivity.”® The impartiality and symmetry tenets in particular, which approach knowledge
claims equally, irrespective of their perceived ‘truth’ or ‘rationality’, have proven useful for
studying how sociotechnical systems develop — a project taken up by numerous subfields

of Science and Technology Studies.
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Hans Achterhuis, ed., American Philosophy of Technology: The Empirical Turn, trans. Robert P. Crease,
Indiana Series in the Philosophy of Technology (Indiana University Press, 2001).

“The traditional corpus in philosophy of technology, if one may call it that, is constituted by the works
of a rather diverse company of authors, such as Jacques Ellul, Martin Heidegger, Lewis Mumford,
Ivan Illich, Karl Marx, and various members of the Frankfurt School (Marcuse, Adorno, Horkheimer,
Habermas).” Philip Brey, “Philosophy of Technology: A Time for Maturation”, Metascience 6, no. 1
(1997): 92.

2 Philip Brey, “Philosophy of Technology After the Empirical Turn”, Techné 14, no. 1 (2010): 39.

> David Bloor, Knowledge and Social Imagery, 2nd ed. (1976; repr., University of Chicago Press, 1991),
7.
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The Social Construction of Technology program, outlined by Pinch and Bijker,** ap-
plies Collins’ ‘Empirical Program of Relativism’ to understanding how technologies move
from ‘interpretative flexibility’ to ‘closure’ in relation to relevant social groups. Meanwhile,
MacKenzie and Wajeman relax the symmetry principle in The Social Shaping of Technol-
ogy> to allow artifacts to again have ‘properties’ and ‘effects’.”® Actor-Network Theory
(Latour, Callon, Law), generalizes the principle of symmetry to encompass non-human
agents and agency — but not, crucially, intentionality — within heterogeneous networks
of material-symbolic actors. This invited disciplinary controversy, especially acute in the
‘Epistemological Chicken’ debate, which addresses the limits of reflexivity and agency.””
At a distance from this fray, but nevertheless informed by it, Andrew Pickering’s Mangle
of Practice considers the ‘real-time’ practices of doing science, addressing how scientists

form knowledge in relationship to instruments with ‘material agency’.”®

2.3.3. theorizing software and culture

Approaching software through a general technological frame ultimately grants only a par-
tial understanding, since computing resists treatment as a monolithic artifact, medium, or
movement, and carries its own distinct cultural history. Further, since computing con-
cepts and metaphors now permeate everyday life, an analyst’s task of teasing apart causes
and effects proves especially challenging. A growing number of humanities scholars bring

their extensive engineering experience to assessing claims made on behalf of software.”

> Wiebe E. Bijker, Thomas P. Hughes, and Trevor Pinch, eds., Zbe Social Construction of Technological

Systems: New Directions in the Sociology and History of Technology (1987; repr., MIT Press, 2012).

Donald MacKenzie and Judy Wajeman, eds., he Social Shaping of Technology (Open University Press,

1987).

Philip Brey, “Social Constructivism for Philosophers of Technology: A Shopper’s Guide”, Techné 2,

nos. 3 —4(1997): 7.

for more, see Andrew Pickering, ed., Science as Practice and Culture (University of Chicago Press, 1992);

David Bloor, “Anti-Latour”, Studies in History and Philosophy of Science 30, no. 1 (1999): 81-112;

Langdon Winner, “Upon Opening the Black Box and Finding It Empty: Social Constructivism and

the Philosophy of Technology”, Science, Technology, €& Human Values 18, no. 3 (1993).

Andrew Pickering, The Mangle of Practice: Time, Agency, and Science (University of Chicago Press,

1995).

*  see David M. Berry, The Philosophy of Software: Code and Mediation in the Digital Age (Palgrave Macmil-
lan, 2011), 4-5 for one overview of the landscape.
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David Golumbia, for instance, notes in Zhe Cultural Logic of Computation® that despite
the utopian rhetoric often surrounding computers, they “too often [...] aid institutions

61 He draws on the notion of

in centralizing, demarcating and concentrating power”.
‘computationalism™ to describe a pervasive and deceptive tendency to explain human so-
cial experience through computational processes,® which he illustrates through examples
from computational linguistics to enterprise resource planning. David Berry’s Philosophy
of Software and Critical Theory and the Digital approach computing as an ontotheology (af-
ter Heidegger), needing to be understood both “‘ontologically’, from the inside out’, and

‘theologically’ from the outside in”.**

Here, the paradox of continual beginning strikes again: the literature theorizing software
and culture increases at a pace well beyond the ability to track, let alone meaningfully
synthesize. From the muddle, three of the more stable configurations are worth high-
lighting: Software Studies, exemplified by Matthew Fuller’s Software Studies: A Lexicon,®
Lev Manovich’s Software Takes Command,*® and Speaking Code by Geoff Cox and Alex
McLean;*” New Media, as exemplified by Manovich’s 7be Language of New Media®® and
the New Media Reader by Noah Wardrip-Fruin and Nick Montfort;*® and historical stud-
ies on the gendering of computing, exemplified by Janet Abbate’s Recoding Gender’ and

Marie Hicks’s Programmed Inequa[ity.71

% David Golumbia, Zhe Cultural Logic of Computation (Harvard University Press, 2009).

61 Ibid,, 4.

62 Golumbia describes this as “a successor term to ‘functionalism’” within analytic philosophy. “In its
received (sometimes called its ‘classical’) form, computationalism is the view that not just human minds
are computers but that mind ifself must be a computer”. ibid., 7.

6 Ibid,, 8.

¢ Berry, The Philosophy of Software, 27.

% Matthew Fuller, ed., Soffware Studies: A Lexicon (MIT Press, 2008).

% Lev Manovich, Software Take Command, International Texts in Critical Media Aesthetics (Blooms-
bury, 2013).

7 Geoff Cox and Alex McLean, Speaking Code: Coding as Aesthetic and Political Expression, Computer
software Studies (MIT Press, 2012).

8 Lev Manovich, The Language of New Media (MIT Press, 2001).

6 Noah Wardrip-Fruin and Nick Montfort, eds., Zhe New Media Reader (MIT Press, 2003).

7 Janet Abbate, Recoding Gender: Women’s Changing Participation in Computing, History of Computing

(MIT Press, 2012).

Marie Hicks, Programmed Inequality: How Britain Discarded Women Technologists and Lost Its Edge in

Computing, History of Computing (MIT Press, 2018).
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For a broader audience, notable texts by Jaron Lanier,”” Larry Lessig,” Evgeny Morozov,
Douglas Rushkoff,”* and Sherry Turkle” encourage critical thought around the social and

political dimensions of computing.

2.3.4. historical accounts of computing pioneers

Finally, from the accounts of individuals involved in dreaming, designing, and developing
the precursors to today’s personal computers, we can see the rocky path these took from

interpretative flexibility to closure.

Vannevar Bush, in his 1945 essay “As We May Think”,”® articulates a vision of how Amer-
ican scientists, recently freed from their wartime obligations, might “implement the ways
in which man produces, stores, and consults the record of the race”. He proposes a number
of possibilities, including the ‘memex’, a desk-sized microfiche with a number of curious
and useful capabilities. As if this were too practical, he also proposes bypassing the indirect
interfaces towards directly intercepting and inducing the body’s electrical signals. Woven
throughout his otherwise reserved and optimistic text are markers of war weariness, cul-

minating in a devastatingly bipolar conclusion.

This essay inspired J. C. R. Licklider, and later Doug Engelbart, who both dedicated
themselves to using computers to augment human intellect after spending time on mil-
itary technologies. Licklider suggests in “Man-Computer Symbiosis” that much of his
time spent on technical problems “can be performed more effectively by machines than
by men”;”” he imagines a future in which a person poses questions, provides surrounding

context, and generally guides ‘information-processing equipment’, which formulates tests

and dynamic models useful for problem solving. Concrete examples, where they occur,

7> Jaron Lanier, You Are Not a Gadget (2010; repr., Penguin Books, 2011).

7 Lawrence Lessig, Code: And Other Laws of Cyberspace, Version 2.0, 2nd ed. (Basic Books, 2006).

™ Douglas Rushkoff, Program or Be Programmed: Ten Commands for a Digital Age (Soft Skull Press,
2010).

7 Sherry Turkle, 7he Second Self: Computers and the Human Spirit (1984; repr., MIT Press, 2005).

¢ Vannevar Bush, “As We May Think”, ke Atlantic Monthly 176, no. 1 (1945): 101-8.

77 ]J. C. R. Licklider, “Man-Computer Symbiosis”, IRE Transactions on Human Factors in Electronics 1
(1960): 4-11.
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show intended military, laboratory, and library uses.”® Engelbart, meanwhile, addresses
the everyday problem solver — in “Augmenting Human Intellect: a Conceptual Frame-
work”, he describes a scenario involving Joe, an augmented intellectual worker, who deftly
manipulates text and symbols. This would develop into the “Mother of all Demos” only a

few years later.”

Ted Nelson captured the enthusiasm and sense of endless possibility for computing in his
Computer Lib / Dream Machines,*® but also how jargon and technical misunderstanding
could be used to take advantage of normal people, not just by ‘the computer priesthood’
but by salesmen and professionals of all sorts (“DOWN WITH CYBERCRUD!”*"). Nel-
son’s later Possiplex and video series “Computers for Cynics™” recount a vivid, irreverent
computing history, full of the political constraints that held computing back from the

possible.

Alan Kay and Adele Goldberg, with their team at Xerox PARC’s Learning Research
Group, also encountered a gulf between their rich conception of computing and its recep-
tion. They imagined a future in which children gained new fluency in accessing, remixing,
and sharing dynamic simulations of the world’s media, using a small portable computer
(the ‘DynaBook™®), and through a concise object-oriented, conversational programming
language (Smalltalk). Through a now-legendary turn of events, their work was prema-
turely atomized; the current state of computing owes much to the work at PARC, but falls

short of their vision.?*

Seymour Papert, among others, shared their desire to make computers a meaningful sup-
port for learning, taking issue with the common classroom use of computers to drill ‘facts’

— “the computer programming the child”. In Mindstorms,® he presents computers as

7 Seealso]J. C. R. Licklider, Libraries of the Future (MIT Press, 1965).

7 https://www.youtube.com/watch?v=M5PgQS3ZBWA

8 Theodor H. Nelson, “Computer Lib / Dream Machines” 1974.

81 ibid., 3. More on cybercrud on ibid., 8.

82 https://www.youtube.com/watch?v=KdnGPQalCjk

8 Alan C. Kay, “A Personal Computer for Children of All Ages” (Xerox Palo Alto Research Center,
1972).

% see Michael HiltziK’s Dealers of Lightning.

8 Papert, Mindstorms.
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powerful partners for Piagetian learning, through a number of LOGO-powered ‘mi-
croworlds’ designed to support ‘syntonic’ assimilation of mathematical concepts. As com-
puters proliferated in classrooms, LOGO took a dual life, in some circumstances empow-

ering children to explore without agenda, in others, subjecting them to further regulation.

2.4. tangled up pairwise

This section elaborates on a few of the salient pairwise relationships between threads.

2.4.1. music computing & experimental music

In a sense, music computing and experimental music share a longstanding mutual interest,
oriented towards discovering how music and computing might relate. This affinity was
especially evident during the earliest days of music computing, when computers required
immense effort and specialization, and those working with them had few precedents on
which to build. The common ‘pioneering’ metaphor captures the sense of experiment

permeating a moment when so few people knew so little about an area of so much promise.

A few experiments, selected from the ‘frontier’ days of music computing, serve to high-
light the comparatively unbound relationship of computing to music at its outset. When
CSIRAC allegedly squawked Twinkle, Twinkle, Little Star through its ‘hooter’,*® or an
IBM 7094 ‘sang’ Daisy Bell, these triumphs affirmed the tremendous technical efforts
needed to synthesize sound.?” Similarly, when ILLIAC ‘composed’ a string quartet, this
involved ambitious experiments into machine composition and its public perception.®

Where these projects adopted relatively uncontroversial western music as their subject,

% Paul Doornbusch, “Computer Sound Synthesis in 1951: The Music of CSIRAC”, Computer Music
Journal 28, no. 1 (2004): 15.

“Who would have expected that the first musical sounds produced by a multimillion-dollar example
of our most advanced technology would sound more like a child’s first violin lesson than the pinnacle
of musical evolution?” F. Richard Moore, “Dreams of Computer Music: Then and Now”, Computer
Mousic Journal 20, no. 1 (1996): 29-30.

Lejaren A. Hiller Jr. and Leonard M. Isaacson, Experimental Music: Composition with an Electronic
Computer (McGraw-Hill Book Company, 1959), ch. 5.
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early works of computer music like Tenney’s Analog #1 (Noise Study) and Brin's Anepigraphe
took the computer as a point of departure for music idiomatic to this new medium, asking

what music could become in its presence.

These differences in approach reveal how questions of musical aesthetics and those of mu-
sical representation and domain modeling curiously interrelate. From the outset, music
computing went beyond merely applying pre-existing models of music to ‘solutions’ by ma-
chine,® it ventured into the value-laden establishment of these models themselves. While
some computer musicians focused on making a given musical model computable, many
more were active participants in a parallel frontier, where an aesthetic ‘land grab’ brought
a flourishing of alternative models. Decades later, despite a now weighty history of prior
precedents, the relationship of technical means to musical ends remains fundamentally
and profoundly open. Hearing music computed therefore often means encountering indi-
viduals’ projections of what ‘music’ might mean, reduced to a perceived essence, modeled,

simulated, and reflected back into the world.

While music computing presumes the involvement of computers from the outset, typ-
ically with an optimistic orientation, neither this involvement nor its optimism should
be presumed in a wider musical frame. To musicans operating within an expanded mu-
sical field, computing may simply supply an additional inherited technosocial system to
consider in musical context. As with musical instruments, techniques, notations, and so
torth, computing can prove irrelevant in some musical contexts, while remaining essential

to others.

2.4.2. critical cultural computing & music computing

Even though music only rarely makes an appearance in the literature of critical cultural

computing, the insights from this literature often apply directly and usefully to music

8 See, for instance, “ILLIAC PROGRAMMING: A guide to the Preparation of Problems for Solution
by the University of Illinois Digital Computer”.
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computing. Musicians can therefore harvest from this exemplary surrounding literature

for their theorization of music computing from ‘within’.

Meanwhile, the musical use of computers can extend these critical approaches by offering
a challenging domain for critical study. Especially pertinent are the many ‘limit cases’ en-
countered by musicians in their practical work. On one level, the computer reveals through
its mediations aspects of music making that might otherwise be concealed or presumed,
for instance: embodiment, expression, reactivity, stability, agency, and creativity. Music
computing offers a seemingly endless supply of Heideggerian ‘breakdowns’, which, when

investigated, offer insights about music making and computing generally.

But these breakdowns, encountered by a presumed subject, already assume a higher level
of access to (and participation in) music computing than should be taken for granted.
Some of the more controversial aspects of music computing, concerned with privilege,
participation, and power, benefit from the deeper structural understandings provided by

the critical writings.

2.4.3. experimental music & critical cultural computing

When experimental musicians engage in the questioning of ‘music’, they share a critical,
inquisitive mindset with those who similarly question ‘technology’ and ‘computing’. This
impulse, philosophical in inclination (but typically not in method), strives to “understand
how things in the broadest possible sense of the term hang together in the broadest possible
sense of the term”.”® This mindset progressively differentiates experiences in and of the
world, constructing distinctions from apparent unities as a matter of course. That much of
the vocabulary within this project proves uselessly polysemic — ‘experimental’, ‘music’, and
‘technology’, each problematic — reflects this tendency, understood here as a productive
failure of the world’s heterogeneity to reduce under the pressure of language, rather than

as a failure of individuals to find consensus.

90

Wilfrid Sellars, “Philosophy and the Scientific Image of Man”, Science, Perception, and Reality, 1963,
35-78.
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Within both threads, questioning takes places with an expanded methodological ‘dynamic
range’ from abstract to concrete. At one extreme, individuals ask intimidatingly broad,
unanswerable questions of the world (“when is music?”, “what is technology’s essence?”).
At the other, they find provisional answers and refined lines of questioning through con-
crete everyday activities. Experimental musicians, as participant-observers in cultures
impacted by technology, often respond to tough cultural questions by treating them as
prompts for musical attempt; here, musicians benefit from the longstanding ambiguity of
the artistic frame, wherein a ‘suspension of disbelief’ at once supports saying and not being
seen to have said otherwise controversial propositions. The efficacy of this approach, too,

might benefit from questioning; the jester serves the court, in the end.

2.5. all intertwingled

Where all three threads come into contact, they offer a space for thinking through the
complexities of computing in musical practice, each thread challenging assumptions latent
in the others. Since many musicians find neither an outright rejection of computing nor
its naive embrace sufficiently nuanced, such a framing helps in describing how music and

computing coproduce meaning.

'The following sections outline a growing body of scholarship concerned with questioning

1’91

music technology, each eroding the view of technology as ‘neutral”™ by exhibiting the

various entanglements of computing with cultural systems of value. These are introduced

1 Tuse the term ‘neutral’ here in two senses. In a broader sense, it references a set of standpoints towards

technology, invoked with skepticism throughout much ‘philosophy of technology’ literature. Feen-
berg highlights four standpoints key to ‘neutrality’: that technology is merely instrumental, politically
indifferent, culturally universal, and contextually independent. See Andrew Feenberg, Transforming
Technology: A Critical Theory Revisited (Oxford University Press, 2002), 5-6. For a ‘classical’ example of
skepticism towards neutrality, see Jacques Ellul, The Technological Society, trans. John Wilkinson (Vin-
tage Books, 1964), 159; for a more recent example, see Don Ihde, Technology and the Lifeworld: From
Garden to Earth, Indiana Series in the Philosophy of Technology (Indiana University Press, 1990),
128. In a narrower sense, the term translates these four standpoints into the concerns of music tech-
nology and aesthetics, where they have been challenged by the authors and publications cited in the
following three sections. Such views elaborate on the consequences of non-neutrality within music
making beyond simplistic oppositions (like that of a ‘neutral reverb’ versus a ‘reverb with character’).
To these perspectives, I add mine within the field guide, culminating in its discussions on ‘presence’
and ‘residual aesthetics’.
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by the proximity of the author’s own musical practices to the practices they discuss, and

by the specific communities to which they are addressed.

2.5.1. cultural practices, studied

At one extreme, historical and cultural studies of music technology examine the complex-
ities of meaning surrounding specific musical technologies, institutions, and activities. Of
these, Georgina Born's Rationalizing Culture,” Paul Théberge’s Any Sound You Can Imag-
ine,”® Timothy Taylor’s Strange Sounds,’* and Hannah Higgins and Douglas Kahn’s Main-

frame Experimentalism® are most significant to this project.

'These authors, while having their own musical practices, appear as dispassionate historians,
ethnographers, and theorists. Their own musical practices appear only implicitly through
the selection of the subject matter, rather than within the framing of the studies. When
these authors rarely adopt a tone of advocacy, it is towards practices of scholarship, not of

music making.

2.5.2. patterns of practice, observed

Other writings reveal patterns of computing within experimental musicians’ practices, an-

alyzing them beyond merely describing their stylistic effects. Of these, this project high-

9 Born, Rationalizing Culture.

Paul Théberge, Any Sound You Can Imagine: Making Music / Consuming Technology, Music / Culture
(Wesleyan University Press, 1997).

Taylor, Strange Sounds.

Hannah B. Higgins and Douglas Kahn, eds., Mainframe Experimentalism: Early Computing and the
Foundations of the Digital Arts (University of California Press, 2012).
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lights articles by Kim Cascone,’® Agostino Di Scipio,”” Luc Débereiner,”® Owen Green,”

Michael Hamman,'® and Christopher Haworth.**!

While these writings typically exclude the author’s own music as a source of primary evi-
dence, they exhibit a much closer relationship between the author’s own practices and those
under study. Since these authors often have commitments to the practices and communi-
ties they discuss, their writings can be understood to endorse particular practices through

advocating for specific interpretations of their significance.

2.5.3. individual practices, scaffolded

Finally, an emerging genre of doctoral theses engages critically with computing in context
of the authors’ own musical practices. From these, this project depends on key contribu-

tions from Newton Armstrong,'” Owen Green,'® and Thor Magnusson.'**

Each of these authors harvests insights from surrounding disciplines to rationalize their
own particular approach and reflect on their disciplinary context — especially focusing on
the design of digital musical instruments and making of live electronic music. That these
writings involve a self-conscious teetering between theories and their extrusion through
practice is characteristic not only of musical ‘practice-based research’ but also of post-

empirical-turn technology studies more generally.

% Kim Cascone, “The Aesthetics of Failure: ‘Post-Digital’ Tendencies in Contemporary Computer Mu-

sic”, Computer Music Journal 24, no. 4 (2000): 12-18.

Agostino Di Scipio, “Questions Concerning Music Technology”, Angelaki: Journal of the Theoretical
Humanities 3, no. 2 (1998).

Luc Débereiner, “Models of Constructed Sound: Nonstandard Synthesis as an Aesthetic Perspective”,
Computer Music Journal 35, no. 3 (2011): 28-39.

Owen Green, “More Than Just a Hammer’: Critical Techniques in Electroacoustic Practice” 2006.
Michael Hamman, “From Technical to Technological: The Imperative of Technology in Experimental
Music Composition”, Perspectives of New Music 40, no. 1 (2002): 92-120.

Christopher Haworth, “Sound Synthesis Procedures as Texts: An Ontological Politics in Electroa-
coustic and Computer Music”, Computer Music Journal 39, no. 1 (2015): 41-58.

Newton Armstrong, “An Enactive Approach to Digital Musical Instrument Design” (PhD thesis,
Princeton University, 2006).

Owen Green, “User Serviceable Parts: Practice, Technology, Sociality and Method in Live Electronic
Musicking” (PhD thesis, City University London, 2013).

Thor Magnusson, “Epistemic Tools: The Phenomenology of Digital Musical Instruments” (PhD the-
sis, University of Sussex, 2009).
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2.5.4. navigating a way through

'This project resides squarely within this final practice-oriented genre, with all its attendant
virtues and hazards. I will briefly pose and respond to a few challenges that were integral
in shaping this project’s form. These highlight areas of particular sensitivity within the
project, especially around the treatment of language and practice as distinct but mutually

constituting.

Use language fo contextualize your practice, but without reducing the practice to its description.

As evidenced by ‘career kebabs’ like composer-performer or live-electronic-improviser,'® many

contemporary musical practices fall through the sizable cracks between the professional
archetypes of yesteryear. As these lists grow, their constituent parts increasingly delimit
the extremes of a liminal space, with decreasing commitment to any single afhiliation.
'The archetypes, then, suggest themselves only asymptotically and through negating their

neighbors; practically, more words sometimes mean less when placed together.'%

Further, the often hazy boundaries between an individual’s artistic practice and their prac-
tices of everyday life might call into question the prevalence and acceptance of some
archetypes (‘composer’) over others (‘listener’, ‘mother’). To form an identity exclusively
through a set of professionally-regulated archetypes might mean obscuring those very con-

texts central to understanding a given practice.

My practice, which once resembled that of a ‘composer-programmer’, has since dilated
towards rather composing myself as a whole person, with less regard to whether this yields
a single, stable kebab for others’ consumption. This reflects the latest manifestation of my
long-term tendency to treat music making and computing as broad areas of shared knowl-
edge to bask in, rather than to draw from merely tactically. So, while I remain interested

and engaged in composition, programming, and their reconciliation, these activities are

195 inspired by the programmer jargon ‘kebab case’ (imagine the hyphen as a skewer).

“The theories of feminist identity that elaborate predicates of color, sexuality, ethnicity, class, and able-
bodiedness invariably close with an embarrassed ‘etc.” at the end of the list. ‘Through this horizontal
trajectory of adjectives, these positions strive to encompass a situated subject, but invariably fail to be

complete.” Judith Butler, Gender Trouble (1990; repr., Routledge Classics, 2006), 196.
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now subordinated to those of understanding, connecting, navigating, and integrating.'®’

These activities and their relative priorities permeate all of the project’s materials.
Clarify the relationship between your written account and the practice itself.

Another shift throughout the project has been from viewing the writing as being ‘outside’
my practice to it being inextricably ‘inside’, and, furthermore, to embracing that any per-
spective from ‘outside’ is foreclosed to me as a possible means of expression. This shift
began with me slowly coming to regard scholarshipping as a set of creative acts not so
dissimilar from others I undertake. Observing this pattern helped me, keenly aware of
my status as a non-native scholar, to consider how best to ‘pass’ as one.'® But this shift
accelerated as I tried to incorporate aspects of Butler’s Gender Trouble into those particular

arenas of trouble I hold dear.

'This written account, then, results from a set of acts occurring in parallel with the musical
and technical ones it takes as its content, originating from the same underlying impulses,
and competing for the same attention. The text is therefore best understood as a zhinking-

through-with, rather than as a description-of or justification—for.
Leave unambiguous your original contribution to knowledge’

Ah, those words!"® In recurring dreams, I try fruitlessly to shovel my Coal Nuggets of
Contribution onto a massive Heap of Knowledge, guarded by two menacing, bespectacled

dragons.

These dreams clearly caricature aspects of a bygone academic world, fallen from favor:
knowledge as a single, ‘universal’ agglomerate; contributions as tiny, isolatable, and incre-
mental; scholars as myopic, surly gatekeepers. If we agree that isn# the model, then, what

is?

1071 think often of Ted Nelson’s identification as a ‘nexialist’.

one is not born, but rather becomes, an academic?
these come from the University of Huddersfield’s document “Regulations for Awards (2018)”, Section
M.1, “Regulations for the Awards of PhD and EntD”, 106.
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I approach such questions cautiously and pragmatically in the face of recent debates con-
cerning the status of practice-based musical research.''® As a reader of practice-based
accounts, I appreciate them as candid glances into other musicians’ systems of value and
how they see best to massage these — often under institutional duress — into a necessarily
partial, aspirational self-representation of their work’s significance. As such, I endorse the
genre as a celebration of doing and rigorously reflecting on doing as sources of potential in-
sight, without then implying that these constitute an unquestionable shared Knowledge.
Rather, if the intent is to compose discourse with one another, it seems essential that we

document whatever it is that we think we are doing, and do so with the utmost sincerity.

From having sustained parallel academic and ‘industry’ lives for the past few years, I see the
opportunity to attempt a reconciliation of some of the differing perspectives on knowledge
and contribution I have experienced in these communities. Rather than viewing them
as oppositional forces engaged in various exaggerated binary standoffs — public/private,
open/closed, altruistic/exploitative, etc. — my experience has been of their considerable
overlaps, convergences, and potential collaborations. The differences, while most certainly

present, might best serve as productive conversation starters.

Among other observations, I now appreciate just how experimental it is to develop music
software used by millions of people. I also realize how integral ‘mass market’ music prod-
ucts are in co-producing musical identities, but especially those of musicians most vocal in
rejecting them. Most importantly, I realize the crucial role that routine musical decisions
play in preserving or foreclosing the ‘interpretative flexibility’ of computing technologies
for everyone, not just for the handful of musicians who might encounter such terms in

academic literature.

Within a broader audience, I observe an insatiability for new musical experiences not so

dissimilar from that seen in music research communities. At the very least, this curiosity

19 thinking here of John Croft, “Composition Is Not Research”, Zempo 69, no. 272 (2015): 611 and its
fallout.
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outpaces the depressingly low expectations held by some who spuriously link musicians’
market behaviors (as consumers of commercial software) with their artistic ambitions (as
allegedly passive consumers of musical thought, generally). Curious musicians, beyond
simply feeding oft whatever technical means and aesthetic resources they can find, also
teed off of a variety of sources providing permission and encouragement to attempt. In
that capacity, practice-based ‘contributions to knowledge’ — coal nuggets or none — could

ideally be mobilized to contribute to the knowledge of more than a select few.

While I make no claims regarding this project’s broader public dissemination or impact,
it at least strives for a greater degree of approachability than many of the sources it relies
on. This reflects my own experiences during this project, through which I have grown
concerned that the stylistic affectations of ‘scholarly tone’ bar many insights in the literature
from reaching those people best positioned to make use of them. To this end, I deliberately
trade away some amount of academic meticulousness (piousness?) in favor of the more

casual authorial voices you have already encountered, more true to my own.

To an open community of musicians concerned with questioning music technology, I con-
tribute a practice-level account of ‘computational ambivalence’ in experimental music. This
account gi