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Editorial

For the 201 9 issue of Array, we focus

on the idea of“Agency” in electronic

and computer music, explored through

the artistic and theoretical reflections

of composers, performers, engineers,

and musicologists.

How do algorithms and artificial

intel l igences create a particular charac-

ter through the decisions they make?

How do we interpret the intention of

nonhuman agents in the process of

musical creation and analysis? Is it pos-

sible to tel l the difference between the

intention of outside agencies from a

projection of our own biases? How

does the surrounding context inte-

grate into the work itself?

The writings present a col lection of

contemporary approaches and per-

spectives from the field, examining

topics ranging from the agency of

digital signal processing and sonic

analysis algorithms, to the design of

inclusive instrument systems, object

based composition, and relational

aesthetics.

This issue is accompanied by a set

media examples:

http://dx.doi.org/1 0.25532/OPARA-45
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Feeling Like an Agent
by Ritwik Banerji

“Much better. Seemed responsive.”

These are the brief, written com-

ments of an improviser — let’s cal l him

"Charl ie" — after the third of ten takes

during an experiment conducted at

the Center for New Music and Audio

Technologies in the fal l of 201 0. His re-

marks refer to his experience of play-

ing with Maxine, a virtual performer of

free improvisation I designed several

years ago to l isten and respond to

improvisers as if it were just another

human player [Banerji 201 6] . As he

makes clear, he finds, for whatever

reason, that this particular take, in

which he played a custom-built digital

instrument with a highly sensitive tac-

ti le control interface and Maxine play-

ed a combination of percussion and

l ive sampling, to be a superior experi-

ence to the two that preceded it.

So then what was the difference

that led him to give a more positive

appraisal of this piece? While Charl ie’s

sense was that the system was audibly

demonstrating that it was l istening to

his playing, nothing could be further

from the truth. Like any other partici-

pant of this pilot study, Charl ie was

wholly unaware of the real conditions

under which he was playing with

Maxine. Whereas in the first two takes,

the system was in fact receiving l ive

audio signal from Charl ie, the system

was set to l isten to a dummy track

during this third take. Nevertheless,

Charl ie finds that Maxine is demon-

strably more sensitive in this third

case.

Of the takes where Maxine was

del iberately set to not l isten to any-

thing Charl ie was playing, he found

that the system was more responsive

(and that this was a positive attribute

of the experience) in only two of four.

Likewise, he certainly found that the

system was l istening in a handful of

the other six takes, when Maxine was,

in fact, l istening. Al l the same, Char-

l ie’s comments reflect a very curious

state of affairs, in which an individual

has been led to bel ieve that his effect

on his social environment far exceeds

what any reasonable rational,

scientific perspective would conclude.

More formal ly, Charl ie’s experience

in this experiment exemplifies a

rather unsettl ing phenomenon,

increasingly observed across a broad

range of studies of human agency

[Wegner 2002, Bayne 2008, Desantis/

Roussel/Waszak 201 1 ] , wherein one’s

first-person understanding of the de-

gree and form of one’s effect on the
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situation is drastical ly different from

the amount of agency which one

actual ly has. In such situations, the

nature of agency itself— as a scien-

tific fact of how events or changes are

caused — does not change; from a

technical standpoint, perceptions or

il lusions of agency are wholly irrele-

vant. Rather, it is that a combination of

elements in the situation brings the

human subject to understand that

they were the cause of events when

nothing of this sort is true.

As strange or convoluted as such

problems may seem — and indeed,

no one should fail to register them as

such — they are of relevance for a

broad swath of artists using technolo-

gy, and particularly computation, as

a means of achieving their creative

goals. More importantly, the differen-

tial between agency one bel ieves they

have and agency the same subject

actual ly has further il lustrates the

tremendous importance of a rigorous

approach to the evaluation of new

systems and tools at the intersection

of computation, sound, and music.

While a designer can do a great deal

to attempt to offer the human musi-

cal participant a feel ing of agency,

that feel ing of agency cannot be

directly produced. I t cannot be guar-

anteed even if the system itself is

constructed such that the human

col laborator’s actions are continual ly

analyzed and used to drive the sys-

tem’s behavior.

Charl ie’s encounter with Maxine al-

lows for an analytical distinction be-

tween two layers of agency:

1 ) the factual, scientific l ines of

causal ity by which an entity causes

changes of states of affairs in the real

world and

2) evidence that such causal ity is in

effect.

This distinction becomes quite

helpful in analyzing how many other

improvisers have made sense of what

was happening in the course of their

interactions with Maxine. Strictly

speaking, the system always receives

l ive audio signal from the human per-

former. This signal is constantly being

analyzed and is in no way filtered

before it passes through the system’s

feature extraction layer. From a purely

technical standpoint, this means that

the human participant always has a

significant degree of agency with

regard to how the system wil l behave.

Al l the same, many improvisers

who have encountered this system

have had experiences with it which

are radical ly different from Charl ie’s.

For the most part, performers have

felt that they had l ittle agency in the



6

array2019 agency

system’s performance. However, the

meaning and desirabil ity of this feel-

ing of agency is by no means universal

across al l improvisers. For example,

one Berl in-based American cel l ist,

“Francis,” found his experience of play-

ing with Maxine to be positive, to the

point that he felt it was preferable to

some improvisatory encounters he

had with human musicians. At the

same time, he flatly declared that he

felt that the system “didn’t l isten.” On

a purely technical level, what Francis

says is not real ly true. Though there

are inevitable differences between

what the complex of the human audi-

tory system does and the remarkably

reduced version of this sensory, cogni-

tive process which forms Maxine’s per-

ceptual layer, it remains that Maxine is

“l istening,”whether Francis feels this is

the case or not.

The “facts” aside, it obviously didn’t

make enough of a difference to Fran-

cis that the system was l istening to

what he was playing. I f he had agency

in the system’s behavior, then there

was insufficient evidence for him to

come to an understanding that he had

much of an effect on its choices at al l .

While Francis found it favorable that

the system lacked an abil ity to

demonstrate that he had agency in

its behavior (or “l isten,” as he put it) ,

another improviser found the same

trait undesirable. Like Francis, “Laurie,”

an American trumpeter also based in

Berl in, found that there wasn’t much

evidence that the system actual ly l is-

tened to what she was playing, an

element of the system’s behavior she

found so irritating that she stopped in

the middle of a piece to tel l me that

this was what she felt.

In both of these cases, the human

participant’s understanding of the

matter is “wrong,” in the sense that the

conclusions they make about the situ-

ation would not stand up to scientific

reasoning. The system is always tak-

ing information from the human

player; it is always l istening. Be that as

it may, it would be quite fool ish of me

to tel l them that. Aside from the obvi-

ously confrontational nature of such a

declaration, it ultimately matters

quite l ittle whether the system re-

ceives information from the environ-

ment. What’s important is that the

performer actual ly feels that they had

an influence on what Maxine actual ly

does since this is the primary sensory

basis for any claim they may subse-

quently make that they felt a degree

of agency.

Returning to Francis’ understanding

of his agency in playing with Maxine,

as wel l as his preferences regarding
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how such agency should be marked

(or not) in improvisatory interaction, a

further complication arises in the in-

herent ambiguity of this kind of“inter-

actional” framework. Broadly speak-

ing, there are two ways that an actor

could lead another to bel ieve that the

first was not l istening or that the

second had no agency in the actions

of the first:

1 ) the first actor could simply not

l isten, not taking any information or

auditory input of any kind, or

2) the first actor l istens intently,

keenly analyzing the actions of the

second, but never doing anything that

un-equivocal ly indicates that informa-

tion has been received from the first

agent.

In the first case, the second actor

has no agency; it is also quite l ikely

that they experience no agency

(unless we are talking about Charl ie).

But what do we say of the issue of

agency — whether experiential or

factual — in the second case? How

does one distinguish between a de-

l iberate choice not to respond (after

having actual ly received information

or registered sensation) and the nearly

identical case in which a lack of a

response is because no information or

sensation has at al l been received?

Under what conditions would a hu-

man participant sti l l find that this kind

of exchange offers some evidence or

indication that one actor had agency

in influencing or shifting the course of

action of the other participant? In the

end, it may be practical ly impossible

to real ly tel l the difference between

an improviser (whether human or ma-

chine) that actively avoids displays of

attentiveness and one that behaves

as if it simply has a complete inabil ity

to hear what others are doing in its

presence.
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Intimacy with Objects
by Heather Frasch

“Technology is not something that is

simply added to the body from the out-

side. Technology is a supplement, an as-

pect ofthe body that adds to itwhile it

qualitatively alters that very body. . .”

[Manning 2007, p. xxii]

Blurred Categories:

Techno-l imbs: contact lenses,

glasses, ....

Techno-tools: pencils, paper, flute,

computer, ....

.... nuanced extensions of my

physical body.

Sonic creations:

kinetic sound sculptures,

digital instruments, haptic interfaces,

manipulated objects ....

.....intentional ly focusing on micro-

motion for heightened intimacy.

Blurred Categories :

composition, instrument, object,

form, performance, instal lation

“We find it familiar to consider objects

as useful or aesthetic, as necessities or

vain indulgences. We are on less familiar

groundwhen we consider objects as

companions to our emotional lives or as

provocations to thought. The notion of

evocative objects brings together these

two less familiar ideas, underscoring the

inseparability ofthought and feeling in

our relationship to things“ [Turkle 2007,

p. 5]

My instrument, Digital Boxes (image

1 , p. 9), intentional ly hides performa-

tive activity behind an assembly of

cigar boxes. Referencing acousmatic

l istening, the electronics, sensors,

objects, and performer’s actions are

not revealed to the audience.

The boxes themselves hint at a sym-

bol ism of something secret, saved or

unknown. They do not depict, but

al lude.

“A symbol is only a true symbolwhen

it is inexhaustible and unlimited in its

meaning, when it utters in its arcane

language ofhint and intimation some-

thing that cannot be set forth, that does

not correspond to words. It has many

faces andmany thoughts, and in its

remotest depths it remains inscrutable”

[Tarkovsky 1 989, p. 47]

My composition “I touch what I can-

not quite reach. . .” uses shadows pro-

jected onto rice paper in the place of
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Heather Frasch, Digital Boxes, www.heatherfrasch.net/digitalboxes (Oct, 1 5. 201 9).

Photographer: Karin Weissenbrunner.

l ids of modified boxes to amplify the

motion of smal l kinetic sound sculp-

tures. Quivering materials are unveiled

while sti l l obscured.

In this project and that of the cigar

boxes, the presence of the ‘seen’ and

lack of presence of the ‘unseen’ evoke

poetical meaning.

Their focus is on the vibrancy of the

material — physical and sonic.

“Sensation is a state in which action,

perception, and thought are so intensely

performativelymixed that their in-

mixing falls out ofitself. Sensation is

fallout from perception” [Massumi 2002

in: Manning p. 97-98]

Influenced by the writings of Gas-

ton Bachelard, who uses the memory

of“houses as a tool for analysis of the

human soul” [Bachelard, p. xxxvi] , my

composition “weaving broken threads”7

uses objects that remind me of past

places I ’ve l ived: acorns and pine

cones from the trees on the front lawn

ofmy childhood home; pencils from

my anti-modern technology phase in

Phil ly; wooden slates l ike the ceil ing

beams in my beloved apartment in

Lyon, France. In the compositional

process, I build connections among
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Heather Frasch, sonic creations for performer-composer, www.heather-frasch.squarespace.

com/digital-instruments (201 8-201 9)(Oct, 1 5. 201 9). Photographer: Zunaira Muzaffar.

these places: places I wasn’t ready to

leave, others I stayed longer than I

should have, places where I felt alone,

places with big windows, others with

quirky curves... As a modular compo-

sition, it al lows me to examine a range

of connections between self, memory

and objects.

“Sensation is an event. It creates

spaces for experience as well as gaps,

holes, emptiness and losses. ‘Meaning’ is

not guaranteed.” [Manning 2007, p. 45]
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Initial Remarks on Analyzing

Acousmatic Music from the

Perspective of Multi-agents

by Kıvanç Tatar

Agency and Agents

The notion of agency can be traced

back to the age of Enl ightenment

within the philosophical discussions

of whether instrumental rational ity or

moral norm-based action is the truest

expression of human freedom [Emir-

bayer & Mische 1 998] . The terminol-

ogy of agency and agents appeared

later across discipl ines such as Social

Sciences, Cognitive Sciences, Applied

Sciences, Computer Science. Although

there is no consensus on the defini-

tion of agency in Social Sciences and

Philosophy, an agent is a wel l-defined

term in Computer Sciences, specifical-

ly in the fields of Artificial Intel l igence

and Multi-agent Systems. In their

book on Artificial Intel l igence (AI),

Russel l and Norvig [201 0] define an

agent as “anything that can be viewed

as perceiving its environment through

sensors and acting upon that environ-

ment through actuators.”

An agent perceives its environment

using sensors while a percept is the

sensory data input at any given time.

A percept sequence is a histogram of

Turkle, S. Evocative Objects: Things we

ThinkWith , MIT Press 2007.
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what an agent perceives for a period,

and an action is a set of actuators. An

agent is a function that associates a

percept sequence to an action

[Wooldridge 2009] , in a perception-

action dual ity.

Agents situate in an environment

where they perceive the stimuli and

carry out actions within the environ-

ment in response to the stimuli. The

notion of perception-action has also

been brought up in the l iterature of

acousmatic music. Horacio Vaggione

[2001 ] proposed the action-percep-

tion relationship in the acousmatic

composition process, concentrating

on the agency of composers and their

relationship with the composition. In

Vaggione’s perspective, the composer

is the agent that acts in the sonic en-

vironment by adding, removing, or

altering the sonic objects.

Musical Agents

Artistic contexts often involve inter-

activity between agents; hence, agent-

based approaches for artistic appl ica-

tions greatly benefit from establ ishing

a typology of agent behaviors. My

doctoral studies focused on audio-

based musical agents using unsuper-

vised machine learning. The idea

behind these studies was to come up

with an agent-based framework where

the learning util ized a set of audio

recordings so that the musical

aesthetics of the agent could be con-

veniently changed by using different

sets of audio recordings. The first step

towards developing this flexible musi-

cal agent framework, was to to pro-

pose a typology ofmusical agents

emerging from the current l iterature.

To do so, Phil ippe Pasquier and I [201 8]

surveyed seventy-eight agent-based

systems for music to discover a typol-

ogy ofmusical agents, which imple-

ment the technologies of Machine

Learning, AI , and Multiagent systems

(MAS) for musical appl ications. The

resulting typology categorizes musi-

cal agents though the dimensions of:

agent architectures, musical tasks, en-

vironment types, number of agents,

number of agent roles, communica-

tion types, corpus types, input/output

types, and human interaction

modal ity.

Our typology identifies six levels of

musical agent behaviors:

1 ) Reactivity: Agents respond to the

changes in the environment in a

timely fashion.

2) Proactivity: Agents can perceive

their environment and plan future

actions.
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3) Interactivity: Agent can interact

with other agents (human, artificial ,

or biological ) .

4) Adaptabil ity: Agents learn from

their environment to improve

competence or efficiency.

5) Versatil ity: Agents are domain-

inde-pendent.

6) Vol ition and framing: Agents can

explain why they choose certain

actions when asked by other agents.

Temporality

In comparison to the agency of the

composer within the sonic environ-

ment of a composition, we can ana-

lyze temporal sonic events in the com-

position using the theory of agents.

Temporal ity is a fundamental aspect

of both acousmatic music composi-

tions and the perception-action dual-

ity of agents. The temporal ity within

fixed-media works of acousmatic

music al lows us to apply agent theory

to the analysis of acousmatic compo-

sitions. We can decompose a com-

position to its sonic events, and ap-

proach sonic gestures as agent

behaviors.

I f we approach the sonic gestures in

the environment of an acousmatic

composition as actions of a set of

agent behaviors, how do we group

sonic gestures as actions of a single

agent? The relationship between

consciousness, wil l , and action within

the notion of agency has been previ-

ously approached by psychologist

Daniel Wegner [2003] :

"When a thought appears in con-

sciousness just before an action

(priority), is consistent with the action

(consistency) and is not accompanied

by conspicuous alternative causes of

the action (exclusivity), we experience

conscious wil l and ascribe authorship

to ourselves for the action." Wegner

here summarizes the “mental

apparent causation” theory in Social

Psychology. This relationship be-

tween the thought and action of

signifies self-agency with an implica-

tion of a body, because thoughts and

actions occur within the body of an

agent. In the case of acousmatic

music, the disembodiment of sonic

actions breaks the connection

between the body and the action of

an agent, which makes it difficult to

correlate sonic actions to non-observ-

able bodies of agents within a compo-

sition. Although the correlation be-

tween the body and the sonic action

is missing, the sonority and sound

similarity sti l l function to perceptual ly

group sonic gestures and appear as if

they are actions of an unknown agent.
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interactions with its environment. In

acousmatic music, the visual embodi-

ment aspects of the sonic actions are

missing, and so in most cases the

causal ity of a sonic event is not direct-

ly observable, which in turn obscures

the agent behind the actions.

Situation

Agents exist in the environment

where they carry out actions. Thus,

the properties of sonic environments

of acousmatic musical agents can be

examined in relation with the technol-

ogy and acoustical spaces they exist

within. In some cases, the acousmatic

composer creates a real-world sonic

environment and spatial izes sounds in

real-world locations using a multi-

channel speaker setup. For example,

in the twelfth concert at the ICMC

201 9, Natasha Barret’s “Dusk Gait”

spatial ized sonic gestures in the real-

world sonic environment using a ring

of 1 6 speakers. In other cases, com-

posers util ize psychoacoustics to

create a virtual sonic environment.

For example, using virtual reverber-

ation and binaural spatial ization tech-

niques, composers can imitate a vir-

tual room that is different from the

room of the l istener. The balance of

the absence and presence of sound

Thus, the agency of the l istener de-

cides the level of perceived similarity

in the grouping ofmultiple gestures

into actions of a single agent.

Incorporating the agent l iterature to

the analysis of acousmatic music, we

can analyze fixed-media artworks as if

they are occurring in real-time. This

approach is similar to the way we

experience animations in Computer-

Generated Imagery (CGI), which l ike

music compositions, are also often

temporal works of pre-rendered fixed-

media. When the audience views a

sequence of actions in CGI animation,

a character may appear to have a

sense of agency, l ike a character in a

movie. The observer views the char-

acter’s actions in real-time, and per-

ceives the occurrence as if the deci-

sion-making is also happening in real-

time, even though the artist has pre-

pared the actions in advance. While

the preparation and fixed-media as-

pects of CGI animations and acous-

matic music are similar, the percep-

tion of causal ity in acousmatic music

differs from CGI in terms of the em-

bodied representation of actions. We

visual ly observe the body of a charac-

ter in animations, and perceive a sense

of causal ity between action and effect,

and may infer a sense of agency and

temperament based on the character’s
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constitutes to a perception of a virtual

space, which covered in depth by

Barry Truax in the book of Acoustic

Ecology [2001 ] .

Agents with agents: towards an

analytical framework

Using our typology of agent behav-

iors such as reactivity, proactivity,

interactivity, adaptabil ity, coordina-

tion, and communication drawn from

the l iterature on multi-agent theory

[Weiss 201 3, Wooldridge 2009, Tatar &

Pasquier 201 8] , an analytical frame-

work could be developed to provide

insights on behavioral qual ities of

sonic actions within acousmatic com-

positions.

For example, looking at the agency

of the l istener in grouping sonic ges-

tures to form a perceptual connection

between a non-observable agent

body and its sonic actions, we can re-

cal l that the process of grouping

sound gestures is related to the princi-

ple of sound similarity. I t should then

be possible to apply computational

approaches to identify perceptual

agents through studying the similarity

between sonic materials.

Our previous work on preset gener-

ation using OP-1 synthesizer by Teen-

age Engineering [Tatar, Macret &

Pasquier 201 6] , is an example of one

approach to the analysis of sound

similarity. In this work, we developed

a Multi-objective Genetic Algorithm

to find an OP-1 preset that matches a

given target sound, by calculating the

sound similarity based on the Eucl id-

ian distance of envelope, spectrum,

and spectral envelope from the target

sound. This three-dimensional ap-

proach al lowed us to work with a non-

deterministic synthesizer such as the

OP-1 . A similar approach could be

used to algorithmical ly cluster sound

gestures in an acousmatic compo-

sition, and computational ly identify

the potential perceptual connections

between sonic actions and non-

observable agent bodies.

The correlation of sound gestures

and sonic agents could then form the

basis of new kinds of analytical frame-

works, agent behaviors as outl ined

above, could be automatical ly iden-

tified and used to understand the

complex relationships between sound

gestures and action-perception l ink-

age in temporal multi-agent intera-

ctions.
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Instrument Environments
Andrea Neumann in conversation with

Rama Gottfried

“The work of Andrea Neumann has

always been very inspiring for me, the

way that she sets up different situa-

tions of interaction in her instrumen-

tal/object system, where each element

seems to have a real character devel-

opment aspect to it. So when we were

thinking of people to speak to on the

topic of agency, I thought of her work

right away. The fol lowing interview

took place at her studio in Berl in,

sitting next to her “inside-piano”

setup.” (Rama Gottfried)

Array: Could you give us an over-

view of your instrument?

Neumann : I would say the core of

the instrument, or the inner l ife, is

actual ly the piano frame, with the

strings. Instead of the usual heavy

metal frame, it is made of aluminum,

and so it’s smal ler, with fewer strings,

and also shorter strings, but it’s al l

strings. With two separate damper

pedals, one for the lower strings and

one for the higher strings. I think I

would cal l this section the most

“acoustic” part, even though it is of

course also amplified, but I can play it

in a way that you can hear acousti-

cal ly. Sometimes it sounds a l ittle bit

l ike a guitar, but I would say it sounds

l ike a piano.

I also needed a space to put my

other objects and preparations, and

so the builder, Bernd Bittmann, added

this metal plate that I can use as a

table space, to arrange the prepara-

tions before using them. The metal

plate section is somewhere between

an acoustic and electronic sound.

For the preparations, I sometimes

use a spring, or a clothespin that I can

bow, which gets amplified by the con-

tact microphone mounted on the

metal plate, and on the metal plate I

also have different types of surfaces

attached (sand paper and cloth) that

sound al l different. I found that ampli-

fying this metal plate seciton of the

instrument gives another flavor, an-

other sound qual ity to it, much more

metal l ic. Often I play these surfaces

with brushes, or steel-wool, or with a

metal-tongue.

And then I have the whole mixer

area that is purely electronic. I devel-

oped an approach to control mixer

feedback that I discovered by mistake.

I once put a wrong connection, and

then al l of sudden I had this [plays a

heavy percussive sound]; and then I

figured out how to play with it.
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All these different sections, or areas,

run through the mixing board. The

acoustic sections have a pickup.

There’s a pickup at the resonance

frame, there’s a pickup on the metal

plate, and I also have a guitar pickup

that goes on the strings.

What is real ly beautiful is to com-

bine al l these sections with the elec-

tronic sounds. With these four pickups

that I use, al l of them connect with the

electronic sounds, so these worlds can

be connected. And I can also decide

how much. Sometimes the strings can

sound real ly distorted l ike an electric

guitar, and also the metal plate sounds

can get real ly noisy. So there is a

possibil ity between real ly big noises,

or drones, and real ly fragile sounding

acoustic l ittle string sounds.

Talking about the preparations: I

think I was looking a lot for prepara-

tions that would sound alone. So I

have these magnets that can play on

the strings, and then [places a stack of

magnets on strings and sets them in

motion, creating a tremolo sounds, as

the magnets wobble back and forth;

then turns up the gain on the mixer,

which amplifies the lower resonances of

the string].

I t can sound for quite a while, but

also not too long. And when I put

them here on the bridge, they sound

al l of a sudden l ike [plays drier, per-

cussive version ofthe sound, with a

plate reverb trail, increasing in speed

until it becomes a pitch].

Array: Would you say that this idea

of agency is mostly related to the

autonomy of the preparations? But

then you also have the amplified

network system,…

Neumann : There’s agency every-

where. For example: I have these per-

cussion brushes, and when you use

them for playing the strings, when

you want to have a certain intense

string sound, you press the brushes so

they go around the strings. Shal l I also

play it for you?

Array: Sure!

Neumann : [Plays intense, perforated

scraping sound, strongly pressing the

brush strands into the strings, with the

brush oriented vertically, and the brush

strands mostly pulled into the handle

part, so only a short section ofthe brush

is extended]

I t’s different from when you do it

this way… [plays the same brush but

lightly, in a more horizontal gesture

along the string].

But eventual ly, the brush strands
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Andrea Neumann's instrument. Photographer: Anja Weber.
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ended up getting very chaotic; almost

broken, or crushed, from the pressure

on the string; so now I can’t open and

close the brushes anymore. And this

led me to get a new set of brushes,

which I discovered have a different

sort of qual ity [picks up a new set of

brushes]. I was never interested at first,

but then I found that when I push the

brush strands out completely, and I go

onto the metal plate … [plays fully

extended strands ofthe brushes on the

metal plate, amplifiedwith contact

mics, which picks up the resonance of

the brushes’metal strands].

Array: Beautiful.

Neumann : I t’s almost l ike a pitch

right?

Array: Right! l ike a bel l…

Neumann : Yeah. So, I don’t know if

it’s “agency,” but I discovered this only

because the other brushes broke.

Array: Right. I am also seeing these

different kinds of resonances at play,

which by nature are a type of inter-

action between the form of the object

and the excitation method; plus the

amplification, which has its own set of

affordances…

Neumann : Yes, but also …

[suddenly sets a spring mounted to the

metal plate into motion which plays a

long resonant texture].

Array: Ah, right, the springs have a

kind of resonant autonomy…

Neumann : [Bows on wooden

clothes-pin mounted on metal plate]

These are also resonant in their own

way, but very noise-based. There is a

l ittle bit of pitch in it, but, yeah…

Maybe I’l l show you the way the

feedback works.

Array: Yes please!

Neumann : [starts improvising with

distorted a mixer-feedback system, with

input from various othermicrophones

on the system].

Array: Ah! Cool, I always wondered

how you got that distortion sound, so

it’s actual ly mixer feedback.

Neumann : And also other people

can enter the system. When playing

into open channels, for example if you

have a trumpet playing, it wil l

influence the distortion.

This situation is real ly cool, because

of the networking and hybridization.
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Even other people outside of the in-

strument wil l be part of it. And I have

to say, they enjoy it a lot when they

feel they can influence the way the

sounds develop. And I enjoy this a lot

as wel l . I don’t have to do anything, I

just say, [with an inviting gesture to

other imaginary performers], “ok

please”…

Sometimes even when you talk it

makes sudden vocal sounds that alter

the feedback pattern.

[The system starts distorting when

she speaks]What I real ly l ike too, is a

setting that only has an effect from

time to time, or just when I do some-

thing l ike playing short gestures on

the strings, that trigger the feedback

in short burst and then becomes

silent.

This is so al ive, right? [gestures for

me to say something]

Array: Yes! [No distortion on my

voice] Hmmm…

Neumann : [System distorting

whenever she speaks] Louder,… you

have to speak louder!

Array: Ah! [No distortion on the

voice] I think it only l istens to you. I t’s

your pet.

Neumann : No… [Distorting]

Louder! you have to speak louder!

Array: [Loudly and distorting in the

system] OK I’LL SPEAK LOUDER.

Neumann [laughs]

Array: Cool, so it’s this network, and

there al l these different actors, some

of them you are setting into motion,

some are other people in the room,

and you have al l these things that are

going into the mixer, and… well, it’s a

network, or an environment?

Neumann : Yeah, true. I think this is

very nice, that other people, musi-

cians in the room can be, I mean it’s

not forcing, but they can be part of

this environment. I t’s connecting, not

only by playing musicians that are

connected by playing music together,

but in an acoustical way, there are

interactions, and that is real ly nice.

Array: How would you summarize

your approach to this idea of agency

within your work?

Neumann : As a general pattern in

my practice? Maybe, “to put things

into motion.” Putting things into mo-
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tion – which doesn’t necessarily mean

producing sound – and letting each

element have their own motions. This

can happen on completely different

levels. I t happens between my finger

and the strings, but also between me

and this feather that wil l just walk

alone, or this fork. I t happens between

mixer and instrument, and it happens

between other musicians who are

triggering some mixer sounds, and it

also happens between movements

and sounds, and when I compose for

other people too: it’s also a way to put

things into motion. To embrace the

interferences that happen; to be open

to the interferences that happen;

maybe this is a way of discovering

environments, or elements of the

world, and welcoming the qual ities of

what happens in these relationships.

There’s something quite essential in

that. When things get into vibration

and something unexpected emerges,

this is maybe one of the most

beautiful things that can happen. I t’s

interesting to see how this can

happen, with al l of these details, and

al l these different ways of producing

sound and movement.
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Hand / Cup / Stone
by Evelyn Ficarra

In the second showing ofmy piece

Piano Bench Variations, I placed stones

and cups inside an open piano bench,

on which a video projection of these

same cups and stones were ‘played’

with, by a pair of video hands, to make

sounds. Without any prompting, one

participant knelt by the work, reached

into the bench and began moving the

cups and stones against each other,

mimicking the hands in the video, and

enjoying, as I had done when I made

the video, the agency of creating

sounds and smal l choreographies

through handl ing objects. The next

day, a student of mine asked – ‘How

did you do that?’‘What?’ I asked. “How

did you make the video fol low what

the man was doing?’‘Ah!’ I said. ‘Other

way round!’

These questions around where

agency l ies run as an undercurrent in

my work, at every stage. First of al l , I

am expressing my own agency – or so

I imagine – through my compositional

process. My core impulse as a

composer is an attraction to sound, in

particular to a process of recording

sound and reanimating it in different

contexts – musique concrète, mixed

electroacoustic / instrumental music,

col laborations in film, dance and

theatre, and gal lery-based instal la-

tions. Key to this practice is playing

with objects to make sounds. I choose

the sounds / objects I love, which res-

onate with my ideas, and pul l them

together into audiovisual pieces,

exerting what I imagine to be my di-

rect agency. By direct agency I mean

that I am in direct physical contact

with materials, exerting power over

them, using them to express and

explore a creative idea. More specif-

ical ly, I improvise with physical objects

as instruments, exploring their sonic

capabil ities, alone and in combination,

and record the sounds they make for

further electronic manipulation. I may

then turn those objects into audio

speakers and re-use them to re-ani-

mate their own recorded sound, set-

ting objects and sounds in a scene

together (e.g. as part of a sound

instal lation).

Objects I ’ve been interested in lately

include teacups and other crockery,

broken pianos, stones, pieces of wood

and metal. On closer consideration,

how much am I in control of, or exert-

ing power over, these objects, and

how much am I interacting with them

in a dialogue? Through physical
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Evelyn Ficarra, Piano Bench Variations, 1 078 Gal lery, January 201 9
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interaction, I am asking questions of

the objects. What sounds can these

objects make, how do they behave

when subjected to different pressures?

I might have direct agency, but I can’t

have sole agency, because I’m not ful ly

in control. I don’t know, in advance,

what sounds wil l emerge. I can’t pre-

dict how, or even whether, a teacup

wil l break, when I hurl it against the

strings of a clapped-out upright piano,

or which strings I ’l l hit, or how many

fragments there wil l be or how they

wil l fal l . I t is my energy that sets the

process in motion, but it is the stored

energy in both the teacup and the

piano that erupts at the point of im-

pact. In that sense there is a shared

agency between the objects and me,

and the objects guide me in the

process of making.

This shared agency continues into

the electronic realm, through technol-

ogy-dependent acts of audio record-

ing, then to further, digital interactions

with the material in the computer.

What is the agency of a recorded

sound? R. Murray Shafer speaks of the

‘schizophonic’ nature of recorded

sound, its al ienated separation from

the original source. Is this kind of dis-

embodiment a loss of agency? Or is it

a further distribution of agency – now

the sound originates in the comput-

ers, and comes to me through head-

phones or speakers. Now the relation-

ship is between me and the computer,

and again I ’m not ful ly in control - sur-

prises come at me via the software,

when I subject the sounds to digital

processes whose sonic result I can’t

always confidently predict. The com-

puter becomes another partner in

agency, as do the loud-speakers

through which the sound is reani-

mated – another variable in a long

chain.

After so many years working with

recorded sound, I ’ve become some-

what skeptical of professional audio

speakers – not of their bril l iancy of

sonic reproduction, I am stil l seduced

by that – but of their theatrical inert-

ness, their qual ity of ‘there-to-be-

heard-not-seen’. Moving away from

the concert hal l into the arena of

sound instal lations, in gal lery shows

or as site-specific work, I ’m now bring-

ing the original physical objects back

into the artistic equation, creating an

uncanny – perhaps ungainly – fusion

or col l ision – between the object and

the sound recording of that object.

Thus the sound of a teacup being

stirred emanates from the teacup

itself, or the audio-image of a hand
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Evelyn Ficarra, Piano Bench Variations, Sussex Humanities Lab, March 201 9

playing the piano is projected onto

that piano, using a transducer to make

the piano resonate with its reimport-

ed sound. Could one see this reani-

mation as giving agency, in the form

of physical presence, back to the

object? Or is it an artificial or prosthet-

ic agency, achieved through techno-

logical ghosting, creating a zombie

object, undead, a kind of puppet? If a

computer is running the sounds from

behind the scenes, is it too sharing

agency, perhaps through randomized

sound selection, becoming a kind of

stand-in for me as sonic puppeteer?

The final layer of agency l ies of

course with the l istener / participant.

My recent col laborative show Broken

Open offers four separate pieces (TEA

POeT, Ghost Cup, Fal l ing, and Piano

Bench Variations) grouped loosely to-

gether on a smal l stage. The audience

can experience them in any order, for

as long or as briefly as desired, with a

wide latitude of proximity. They could
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even, if they wanted, touch or handle

pieces, as did the participant men-

tioned earl ier. They decide how much

attention to give, how long to stay

with each piece, what angle from

which to view it. Ideal ly, they make

these decisions in response to objects

and the sounds they make.

A teacup draws them in by whisper-

ing, but then the tray on which it sits

shocks them by beginning to shake...

then their attention is drawn from be-

hind by the sound of china smashing

onto piano strings, or a bowl of bro-

ken crockery which emanates with the

sound of cl inking shards. With these

pieces, I offer sound/object choreo-

graphies and micro-landscapes to the

audience, and each participant sculpts

their own journey and constructs – or

not – the meanings. My hope is to

evoke a space for the exploration of

narrative, musical and poetic reso-

nance, which reveals itself, and is co-

created, in l ine with how much time,

attention, and qual ity of thought an

audience member gives to the work.

I t’s a relational agency, an agency of

imagination, shared between objects,

participants and artist, in a given

space and time.
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Defining Ecosystemic Agency in

Live Performance. The Machine

Milieu Project as Practice-Based

Research.
by Agostino Di Scipio and Dario

Sanfil ippo

Premises and overview

In l ive performance setups, comput-

ing resources typical ly represent

powerful yet subordinated technical

agencies, piloted by practitioners or

implementing well-planned automa-

tions and compositional algorithms.

The necessary analog equipment is

viewed, to a large extent, as a neutral

chain of electroacoustic transductions,

transparently channel ing and amplify-

ing input and output sound signals.

The local physical environment is itself

either ignored or “tuned out,” implicitly

understood as irrelevant to the perfor-

mance process and to the actual

sound events it brings forth.

In a different perspective, the com-

plete performance framework can be

understood, instead, as an integral

“performance ecosystem” [Waters

2007, 201 3] , and the whole field of

interactions between human perfor-

mer(s), equipment (computer devices

and analog electroacoustics) and the

surrounding environment can be

addressed in its terms and turned into

a creative medium. In earl ier experi-

ences, the authors of this paper have

independently designed their perfor-

mance ecosystems as complex dy-

namical systems to be creatively ex-

plored in l ive performance and sound

instal lations contexts [Di Scipio 2003,

2008; Sanfil ippo 201 3, 201 8] . In 201 4

they started a col laborative effort,

which was eventual ly given the

project title Machine Mil ieu.

The idea is to consider the human

performer, equipment, and perfor-

mance space as three sites of agency

mutual ly connected in the medium

of sound, capable of developing an

integral and possibly autonomous

performance ecosystem based on

site-specific sonic information only

(“sound is the interface” [Di Scipio

2003]). Central is the notion that the

computer-implemented processes

involved may somehow “make sense”

of what happens sound-wise in the

local, shared environment, and act

accordingly.

This effort points to a situated, and

hybrid process whose system dy-

namics, whose musical identity, or

Self, develops from its structural

coupl ing with and exposure to an

array of external forces and agencies

(i .e., to several “non-Selves,” or “other
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Selves”) present in the local environ-

ment [Di Scipio 201 1 ] . We lean on

Maturana & Varela’s [1 980] wel l-known

discussion of autopoiesis in l iving sys-

tems: an autopoietic agent is a system

that develops its Self as its component

parts work together and construe a

whole by making something in and to

the environment to which they are

structural ly coupled, while al lowing

the environment to bias their opera-

tions. Our idea is to implement an

autopoietic dynamics able to deter-

mine the emergence of consistent

behavior in sound. While the interact-

ing parts bring forth a whole, the

whole in turn biases or bends the indi-

vidual parts in their further doing and

thus reinforce the ensemble in its

distinct dynamical behavior. Both

“upward” and “downward” causations

are involved in the unfolding of com-

plex dynamical systems [Benkirane et

al. 2002] .

Such kind of agency can be l ikened

to a minimal ly cognitive system [Etxe-

berria et al. 1 994, Barandirian et al.

2006] , i .e., an entity that construes

information about its surrounding in

order to establ ish a positive and in-

deed constructive relationship with it.

In Maturana and Varela [1 980] , l iving

systems are understood as cognitive

systems. Crucial here is the Batesonian

definition of information as some-

thing built and processed by a system

coupled to an environment [Bateson

1 972] . The inevitable difference be-

tween information construed by the

system for itself, and what “real ly” is

out there, is what keeps the system

process going. For Bateson, a bit of

information is notoriously defined as

a “difference which makes a differ-

ence”: a differential quantum that

travels and spreads across the circuit

and undergoes a process of recursive

interactions and transformations.

Information and computation in a

cognitive agent were defined by

Heinz von Foerster [2007] as recursive

processes in a system having suffi-

cient complexity in deal ing with the

environment. This relates also to Ro-

bert Ashby’s notion of a minimum of

requisite variety [1 958] necessary in

order for a system to be capable of

self-regulation.

In Machine Mil ieu, we design a

bundle of recursive processes which

shape an overal l ecosystemic ensem-

ble with no central site of agency, no

unilateral control over the ensemble

or any of the single parts. Each mani-

festation of such an assemblage is

specified by a set of interdependent

processes and variables. That results

in a complex dynamical system
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[Benkirane et al. 201 1 , Mitchel l 2009]

where agency at the level of the indi-

vidual parts is negotiated and mediat-

ed with agency at the level of the

emerging whole. Changing the condi-

tions of operations (physical environ-

ment, analog equipment, and the run-

time variables of computer-imple-

mented processes) creates a different

system with its own set of evolving

ecosystemic dynamics, reveal ing dif-

ferent potentials emerging from the

same structural design. Many repeat-

ed explorations of such a perfor-

mance ecosystem are required in

order for its sonic potential to be

assessed.

We may eventual ly cal l music the

traces of such process in sound. By

and large, music is always something

that happens in a wel l-balanced

triangular interaction of humans,

tools, and places.

Autonomyand feedback in live perfor-

mance

Defining autonomy in music sys-

tems is a difficult task [Bown & Martin

201 2] . In bio-cybernetic terms, a sys-

tem can be cal led an autonomous

agency to the extent that it regulates

itself by observing the traces it leaves

in the environment. I t is both open

and closed to the environment

(hence, to other agencies inhabiting

the environment): it eventual ly “closes

onto itself” through the environment

to which it is open [Maturana & Varela

1 980, Clarke & Hansen 2009] . A fruitful

notion of autonomy in music-related

systems, then, would include this op-

erational loop through an environ-

ment hosting a variety of sources of

sonic information. In other words, a

system’s autonomy requires a level of

heteronomy, born of heterogeneous

forces situated in and mediated by the

sound environment. We attribute eco-

systemic agency to a system whose

composite process does not only “de-

emphasize [...] the categorial spl it

between humans and machines” [Rutz

201 6b] but also relativizes or waives

the spl it between the human-and-

machine couple and the environment.

This notion of autonomous agency

implies a qual ified notion of inter-

action, understood as the “mutual

influence” of two or more structural ly

coupled entities. In a performance

ecosystem, both humans and ma-

chines should be acknowledged

autonomous behavior to the extent

that they can act (sound-wise) in the

environment while also changing

their actions upon contact with other
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agencies in the environment. Feed-

back should be seen as a structural

feature.

Clearly, “autonomous” is not to be

confused with “automated.” Automa-

tion, implies central ized control. In

typical computer music designs,

sound events are “automatical ly”

scheduled, or driven, by some formal

rules (either a deterministic or indeter-

ministic process), which shape the

musical flow in a domain entirely in-

dependent of – and fundamental ly

(in)different to – the medium of sound

(be it understood as signal or as a

physical and perceptual

phenomenon). In our design, leaning

as much as possible on the experien-

tial mil ieu of sound, we develop larger

musical articulations out of the mate-

rial acoustical environment and its

“background noise.”Viewing the

performance ecosystem as an au-

tonomous agency developing itself

based on situated acoustical events

can be a significant shift in substanti-

ating an operative metaphor of the

“l iving,” as evoked in l ive (l iving) per-

formance practice as wel l as in the l ive

(l ived) experience of sound and music

[Di Scipio, forthcoming] .

The implementation ofmultiple

feedback delay networks (FDN) is a

central factor in our practice, for the

pecul iar dynamical characteristics

they exhibit seem well suited to

human-machine interactions in the

context of music performance [San-

fi l ippo & Val le 201 3] . In our strategy,

even the sl ightest “differences” in the

medium enter into the system,

whether originating from performers’

actions, ambience noise, or machine

output, and are then circulated, and

modulated across a network of feed-

back mechanisms. When the differ-

ences are truly informative (in Bate-

sonian terms), a larger process is

triggered, resulting in short-term and

long-term variations, at both the

smal lest time scale (signal contours

and related timbral percepts), and the

general unfolding and behavioral

transitions in the systems.

Description ofthe MACHINEMILIEU

project

General infrastructure

A sketch of the Machine Mil ieu in-

frastructure is seen in Figure 1 . I t in-

cludes two performers with their

Computer Units, microphones, and

loudspeakers, to be placed at strategic

positions in the performance space

(Environment). Bold l ines stand for

audio signal flows, dashed l ines for

control signals. Note that several feed-
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back paths can be traced across the

complete infrastructure.

The signal processing in the two

Computer Units is made dependent

on both the sonic context, as captured

through microphones and internal

analysis, and the performers’ direct

access to relevant variables in the

processing algorithms. Since perfor-

mers typical ly act depending on what

they hear in the environment, by de-

l ivering sound at specific positions in

the performance space, the loud-

speakers act not just as endpoints of

the sound-generating system, but as

means to el icit the space’s acoustical

response, which wil l , in turn, affect

the computer processes (via the

microphones).

Performers can be committed to

acting not only on the computer vari-

ables, but also on loudspeakers and

microphones (e.g., changing their

position or altering the acoustical con-

text in other ways, causing acoustical

shadows and other mechanical effects

in the sound diffusion). They can

hardly know beforehand the long-

term consequences of their actions,

but they wil l eventual ly face them and

feel the necessity to mitigate any un-

desirable drifts. Incurring a loss of

control into “drifts” is not inappropri-

ate, as it may “stress” the system to

operate in boundary conditions which

reveal otherwise unattainable behav-

iors. One should handle such situa-

tions cautiously, making sure the pro-

cess does not get stuck at the bound-

aries of its inherent system dynamics,

eventual ly resuming more viable

working conditions.

Technical aspects

At the present stage, al l digital sig-

nal processing algorithms in Machine

Mil ieu are implemented with Pure

Data Vanil la and with Kyma/Pacarana.

The bulk of it consists of time-variant

FDNs though which several nonl inear

signal transformations are intermin-

gled. Several positive and negative

Figure 1 . Generic layout of the

Machine Mil ieu infrastructure.
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feedback mechanisms are included,

meant to counterbalance local ex-

changes in the network and to create

a larger variety in the resultant sound

fabric. Feedback mechanisms are also

used to implement a recursive struc-

ture across the set of signal process-

ing algorithms, turning some of the

latter into iterated nonl inear transfor-

mations.

Audio signal processing (ASP)

Audio-rate signal transformations

are expected either to prol iferate the

in-coming signal (thus incrementing

the total sonic energy in the ecosys-

tem) or to smooth out and even to

dissi-pate energy. We opted for time-

domain over frequency-domain pro-

cessing methods, mainly for compu-

tational load and real-time constraint

considerations.

The Machine Mil ieu system makes

uses of various custom implementa-

tions of: sampling/resampling meth-

ods, asynchronous granulation, wave-

shaping (nonl inear wave transfer,

model ing distortion), cascaded FM

(also in feedback configurations),

pulse-width modulation (PWM), high-

pass and low-pass, as wel l as al l -pass

and comb filtering, and feedback

delay networks (FDN).

I t should be noted that multiple

FDN configurations are involved:

some are simply to dispatch signals

across the set of audio processing

methods, in some cases creating re-

cursive paths and contributing to the

developing of different layers of sonic

transformations across different time

spans; while other FDN configura-

tions, instead, are arranged in ways

that de facto get closer to what would

be cal led a “reverb unit” (depending

on the question of time scales).

Once the Machine Mil ieu perfor-

mance is on its way, sounds born from

the two Computer Units overlap and

merge with those emanating from the

environment (ambiance, noise). In ad-

dition, the output of one Computer

Unit wil l feed the input of the other,

and vice-versa. When working in feed-

back conditions, the signal processing

transformations wil l effectively feed

each other creating al l sorts of multi-

ple processing paths, potential ly feed-

ing back into itself (depending on the

electroacoustic setup and the room).

Thus, the recursive design turns them

into iterated functions, and iterated

nonl inear functions, due to the inher-

ent nonl inearities in the signal pro-

cessing transformations, and in the

circuitry of the analog transducers

involved. Al l of this creates a complex

dynamic system, which contributes to
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the range of sonorities emerging in

the process.

Control signal generation (CSG)

Control signals are generated here

as real-time mappings and transfor-

mations of data streams obtained

from the real-time analysis of sonic

properties in the input audio signal.

As they are generated, they are also

applied to runtime variables in the

audio signal processing algorithms.

While typical ly working in the sub-

audio frequency range, here control

signals are processed as audio signals,

and accordingly, they can be mapped

into the audio range and used as

modulation signals, resulting in audi-

ble spectral modifications.

We parse control signal generation

in two main tasks: an analysis step,

and a processing step.

Feature-extraction and analysis

We cannot predict specifical ly

which kind of sonority wil l be subject

to analysis – it may range from “si-

lence,” to background noise, or any

ambiance phenomena, to musical

gestures eventual ly born from the

performance process itself (of which,

however, not much can be said be-

forehand). Therefore, it is not possible

to pre-select specific feature-extrac-

tion methods and “tune” them for

optimal performance with specific

kind of input materials. A more com-

prehensive approach is needed, ex-

ploring more generic analysis meth-

ods, and submitting the analysis pro-

cess parameters to controls signals

generated in the performance process

(CSG feed-back).

More fundamental ly, we do not pre-

sume “feature-extraction”methods

can “pick up” or “track” any informa-

tion in the sound environment: what

we do instead is to leverage the ener-

gies present in the environment (how-

ever patterned, or randomly scattered

they might be, in time and space) to

shape various low-frequency signals

used to drive audio signal processing

transformations. This approach leans

on a constructivist epistemology [Von

Foerster 2007] , according to which the

general idea of pul l ing information

from the environment is misleading

and should be replaced with a notion

that information is (to be) shaped,

construed, not “extracted.” In principle,

we should abandon a terminology

that implies the objecthood of“data”

as information col lected in the en-

vironment, as properties of a sound

event, or of its auditory image. Also

misleading would be to say that,

based on observed data, the
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computer wil l or may manifest a kind

of adaptive behavior: adaptation im-

pl ies the predefinition of optimal

target results, and that is not our task.

The main sonic features considered

include loudness, density, brightness,

noisiness, and roughness. Overal l ,

these are sonic features that can be

loosely referred to as perceptual

criteria.

Density is an unusual descriptor. We

understand it in terms of root mean

square (RMS) values calculated over

extended signal segments (in the or-

der of few to several seconds), even-

tual ly correlated with peak envelope

tracking (attack transients) or other

statistical analysis (“amount of attack

transients” in a given time frame). In

that sense, density means more than

anything else a “level of activity,” or

“busyness.” Note that density and

loudness can be considered as per-

ceptual correlates: the two may be

descriptive of the same feature (ener-

gy expense in time), but at different

time scales. We often derive control

signals based on RMS estimates of

loudness and density at multiple time

scales.

Brightness and noisiness are calcu-

lated via original algorithms operating

in the time domain (adaptive equal-

power crossover cutoff; adaptive zero-

crossing rate differentiation). Another

strategy is via averaged responses of

large-width band-pass filters, al lowing

to compare energy levels (loudness)

across different spectral regions, and

eventual ly correlating patterns be-

tween regions. Roughness estimation

uses envelope tracking through in-

stantaneous amplitude, calculated via

analytic signals and differentiation

(transient detection). Depending on

sonic complexity, brightness, noisi-

ness, and roughness may be percep-

tual ly correlated, and roughness may

also correlate with density

estimations.

Mapping and processing

Feature-extraction methods pro-

vide us with streams of source data,

from which multiple control signals

can be shaped. Various mapping

operations can then be adopted. In

broad terms, we can distinguish be-

tween l inear and nonl inear mapping

functions of the source data, and be-

tween direct or inversely proportional

mapping functions.

Whenever possible, a mapping

strategy of“one-to-many” appears

especial ly valuable: a single stream of

source data is turned into several

control signals. Sometimes (very

rarely) it is useful to resort to a “many-
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to-one” strategy, doing higher-order

statistics of multiple data streams and

ending up in a single, generic descrip-

tor, integrating the various source

data.

Sequences of mapped values are

then also submitted to signal process-

ing (simple filters, delay units, etc.) . We

cal l this “control signal processing.”

The low-frequency signals thus gener-

ated are to modulate the control vari-

ables in the audio signal processing

algorithms. Thus, they become vec-

tors of dynamical behavior, al lowing

for different developments across

shorter and longer time spans, and

resulting in timbre variations (signal

level transformations) and larger

structural articulation (musical

gestures).

Musical agency based on site-specific

sound

Because they are generated as a

function of the total sound in the per-

formance space, control signals loop

back onto themselves through the

space, affecting their subsequent un-

folding. Also, some of the feature-

extraction parameters (e.g., window

size in RMS estimation, or fi lter band-

width, etc.) are themselves driven by

controls signals (in a strategy of

“adaptive filtering”). Such circum-

stances, stem from the recursive

design of the ecosystemic process.

They represent feed-back mecha-

nisms at control signal level, and give

rise to second, or higher-order emer-

gent patterns in the resulting sound-

ing activity.

The latter annotation may be taken

to clarify that, in the approach taken

here, the real-time and real-space

(site-specific) generation of control

signals should be acknowledged a

crucial role: it provides the potential

for the unsupervised articulation of

sound and music at performance

time. By resorting to higher-order

analysis and statistics of lower-level

data, Machine Mil ieu reveals a kind

of situated and autonomous agency

capable of bringing forth a sense of

consistent and oriented process in

sound.

From the standpoint of a single

Computer Unit, the total sound at any

time originates both from its process

as wel l as from the companion Com-

puter Unit – from other sources in per-

formance space, if that is not acous-

tical ly dry or idle. Also, the sound

captured by the microphones and

input to the computer is never identi-

cal with the sound del ivered by the

loudspeakers, because the micro-

phones wil l also capture al l sorts of
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phase (de)correlated acoustical reflec-

tions in the performance space.

Measuring the differences between

signals at the digital to analog (out-

put) and analog to digital (input) con-

verters is a way to track down the con-

tribution of the single Computer Unit

from the total sound, and to capture

what is acoustical ly added (or sub-

tracted) by the local environment.

Complex dynamics of Selves and non-

Selves can then be establ ished, which

is after al l the core job of the CSG

methods involved.

Rethinking networked computing

musical agencies

Densely connected network sys-

tems have long been investigated in

the context of algorithmical ly orient-

ed performance practices (e.g., The

Hub [Trayle 1 991 ] , and the early

League of Automatic Music Com-

posers [Bishoff et al. 1 978] , not to

mention today’s l ive coding practices).

Haworth [201 4] discusses the ecosys-

temic and technical structure in

networked performance ensembles

such as The Hub, where the connec-

tive medium is typical ly provided by

formal protocols of music data and

their transfer along digital channels

(MIDI , OSC, if not the stream of digital

samples itself) . Knotts [201 5] dis-

cusses the “distribution of power”

patterns implicit in networked per-

formance, comparing them with

pol itical models.

In the Machine Mil ieu project, the

main sites of agency are integrated as

components of a sounding ecosys-

tem: their individual agency, as wel l

as their col lective interdependencies,

remain under the spel l of the perma-

nent mechanical (acoustical ) media-

tion of the local environment. The

connections are not through digital

nodes and terminals, but rather along

the l ines of acoustical propagation in

the air (diffused via electroacoustic

transducers, whose nonl inearity also

adds to the contingent material ity of

the ensemble). We sympathize with

Tim Ingold’s critique of the wide-

spread notion of“network” [see Ingold

201 1 ] , although we do not feel neces-

sary in the present paper to replace

“network” for “meshwork,” as Ingold

does in his philosophy of anthropolo-

gy.

A related question can be raised, as

to what exactly is meant by “comput-

ing” in such a hybrid context. Assem-

blages of densely interconnected

human, electro-mechanical, and

digital agencies make it difficult to tel l

where precisely computations take
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place, particularly when made depen-

dent on the specific physical space [Di

Scipio 201 5] . In Machine Mil ieu, com-

puter operations do not necessarily

represent the most decisive factor, as

far the sounding results are con-

cerned: no symbolic representation,

no short- or long-term patterning is

formal ized in the computer. Yet, can

we not say sound and music are being

somehow computed, presumably by

the overal l ecosystemic agency set at

work? No syntactical rules are de-

clared; sti l l , a sense of consistent inter-

play of affordances and l imitations, a

sense of structure, characterizes the

complete performance ecosystem in

its real-time and real-space process.

The situatedness and contextual de-

pendency of computing resources

foster a view of“algorithms” as agen-

cies foreign to an abstract and

“immaterial” ontology [Rutz 201 6a] .

Some sound artists today seem to

take a quite radical approach to the

material ity of computation [Jordan

201 5] . In a larger view, a notion of

ecosystemic agency would also stress

the distributed and hybrid structure of

computation.

Modes ofperformances

We consider three distinct modes of

Machine Mil ieu performance: auto-

matic, participated, and conducted.

Automatic performances means

performers shift aside, or refrain from

being part of the ecosystem process,

letting the network of signal interac-

tions proceed unsupervised. In that

case, the two Computer Units are

interfering with each other, while also

changing their process based on

sounds they have del ivered in the

room at earl ier stages.

I t is wrong to say that such a perfor-

mance does entirely without any hu-

man intervention. Listening careful ly

to the room’s sounding character, set-

ting the initial conditions to the over-

al l technical process (fine-tuning of

variables, placement of microphones

and speakers, and more) – al l of that is

crucial . However, once that is fixed,

performers join the audience and hear

the growth and development of sonic

materials, at least as long as satisfying

behaviors seem to arise. When the po-

tential inherent to the particular work-

ing conditions seems exhausted, the

performers wil l intervene to alter the

working conditions. In rehearsal, we

often work l ike this a few times, trying

to grasp the pecul iarities of the auto-

nomic process as different from a per-

formance involving the participation

of human agents.
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Participated performance means

becoming active in the ecosystem.

Performers have the fol lowing op-

tions: (1 ) they may operate directly on

the ASP and CSG variables, manual ly

adjusting numerical values in the sig-

nal processing algorithms (via a com-

puter graphic user interface or an

external control ler); (2) they may re-

configure the mapping and the dis-

patching of control signals; or, (3) they

may act directly on microphones and

loudspeakers, changing their position

or otherwise modifying their function-

al ity. In some instances, we also uti-

l ized smal l resonators – “found ob-

jects,” such as carton pipes or boxes, or

even hands and mouth – to create a

smal ler acoustical niches around the

microphones.

For each of these options, there

might be several “degrees of participa-

tion,” depending on how responsive

and active a performer is in the

ecosystemic process. In the Machine

Mil ieu sessions we have had so far,

this was experimented by taking

different improvisational approaches.

Improvisation is very often used when

performing with feedback systems

[Bowers 2002, Green 201 3, Sanfil ippo

& Val le 201 5] , in fact improvisation

itself can be said to be intrinsical ly

based on feedback, where current

actions are mostly determined by

l istening and promptly reacting to

whatever results from earl ier actions.

Yet, a generic notion of improvisation

may not help to qual ify the human

performer as a site of agency in its

strict interrelationship with non-

human (algorithmic and environmen-

tal ) agencies. However improvisation-

al, participated performance is mostly

an ongoing negotiation of one’s role

in the ecosystem process: one takes

part in a complex web of continuing

exchanges. In our practice, this often

translates into an attempt to stabil ize

the dynamical process for a duration,

to support prolonged textures rich in

sonic micro-variations. In systemic

terms, this is l ike introducing a form of

negative feedback and may represent

a chal lenging task to pursue, given

the enormous amount of col lateral

working conditions and possible

sources of perturbations. However

“free” and improvisatory, and however

“discreet,” human actions and goals

are constantly put into question by

the innumerable, subtle and often

unseizable interdependencies among

the ecosystem components.

Conducted performance consist of

more definite and frequent actions;

performers might have a more sig-
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nificant impact on the ecosystemic

dynamics, and can eventual ly pursue

more gestural and dramatic develop-

ments. In a sense, that opens to more

typical musical conducts, where per-

formers take the lead over the avail-

able resources and the overal l eco-

systemic dynamics. They could be said

to be “playing.”More precisely, they

are trying to instrumental ize the per-

formance ecosystem, forcing it

towards wanted, specific results.

In actual ity, a complete instrumen-

tal ization of the technical infrastruc-

ture remains out of the question, pro-

vided that the structural coupl ing of

the parts (computers, electroacoustic

equipment, and performance space)

do not only provide affordances but

also imposes l imitations. Not every-

thing is possible. Limitations may be

particularly evident when performers

force the process (either inadvertently

or purposeful ly) to operate close to

their boundary conditions. This is

especial ly when, perhaps in an ap-

proach of“radical improvisation,”

performers push the process to its

l imits. In which case, the interplay of

affordances and l imitations may give

special sonorous evidence to the

inherent system dynamics.

Paradoxical ly, such circumstances

may be reveal ing of what we could

other-wise cal l musical form: a del im-

ited field of forces, within whose l imits

systemic consistency is preserved.

In actual Machine Mil ieu perfor-

mance sessions, things are usual ly

more nuanced and coupled than il lus-

trated with the sharp, three-fold clas-

sification provided here. Also, the clas-

sification does not imply any hierarchy

of performance modal ities. I t only il -

lustrates possibly useful ways to prac-

tice and investigate the porous bound-

aries between the environmental

agency that could be acknowledged

to our performance ecosystem, and

the smal l and yet significant margin of

maneuver afforded to intentional hu-

man behavior. What remains crucial is

the notion that al l agencies involved

are taken in a flow of ongoing ex-

changes or mutual determinations,

which cannot be ful ly characterized in

themselves as separate from others.

Final remarks and research implications

By designing it a hybrid (digital ,

analog and mechanical ) sound-gen-

erating infrastructure, and by exper-

imenting with the complex network of

interdependencies of its compo-nents,

we conceive of Machine Mil ieu as a
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workshop for performers and l isteners

to ponder questions of con-text

awareness, ecosystemic dynam-ics,

material ity of algorithms in daily l ife,

and questions of autonomy and

agentivity. However varied, such issues

converge into the quest for a

definition of agency in overly technol-

ogized music environments.

Based on our efforts, and in consid-

eration of research work in ecosystem

theory and system ecology [Jørgen-

sen & Müller 2000] , we would say that

a viable definition of ecosystemic

agency is better del ineated by re-

thinking the notion of interactivity

(nowadays frequently charged with

severe misunderstandings) in the l ight

of the more encompassing notion of

structural coupl ing, a concept rooted

in general system theory, and more

apt to connote the ways by which l iv-

ing systems deal with the space they

dwell in [Maturana & Varela 1 980] .

Indeed, definitions of l iveness in l ive

electronic music performance [Em-

merson 201 3, Sanden 201 3] may take

advantage of a closer examination of

the structural coupl ing inherent to hy-

brid assemblages such as computer

and electroacoustic music perfor-

mance infrastructures. We think that

the sheer presence of human per-

formers operating in and across an

overly technologized playground is, in

and of itself, insufficient to character-

ize l iveness in such contexts. We rather

suggest that l iveness is found in the

way machines, performers, and

physical environments are creatively

coupled and made to co-evolve. This

view may harmonize questions of l ive-

ness, as tackled in performance stud-

ies, with broader theoretical perspec-

tives today emphasizing the environ-

mental ization of agency [Clarke &

Hansen 2009, Hörl 201 3] and the

material ity of the digital [Parisi 201 3] .

The sound-mediated and distribut-

ed agency il lustrated by the Machine

Mil ieu performance ecosystem is prob-

ably an example of what philosophers

Hans-Jörg Rheinberger and Michael

Schwab would cal l an “experimental

system,” appl ied in the context of prac-

tice-based artistic research [Schwab

201 3, Crispin & Gilmore 201 4] . For us, it

provides a platform for under-standing

musical and sonic creativity as an

emergent and indeed ecosystemic

phenomenon.
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In Memoriam: Dexter Morrill
(1 938-201 9)

by Chris Chafe

Dexter Morril l was a trailblazing

musician with a knack for computers.

Dex's recent passing reminds us of

how lucky we are when we have the

chance to work with pioneers and then

fol low in their footsteps. The extended

world around Dex included a big

family and a group of wonderful ly

creative musicans, and it was my good

fortune to get to know many of both

groups. Immediately, Dex's verve and

music struck al l who knew this com-

poser/performer, and he was someone

predisposed to sharing everything he

made. He was a huge influence and is

sorely missed. This sounds kind of triv-

ial , but I was recently painting a place

and it came to mind while I was doing

it how he once told me painting was

never done, that he paced the task one

side of his house a year. Shortly after

wrapping up my what I was doing,

word came that he had passed on.

Hanging with Dex implanted al l sorts

of l ife lessons. Above al l , it's the lessons

around music which endure so strong-

ly. These are lasting things to celebrate.

Dexter G. Morril l , Charles A. Dana

Professor of Music emeritus at Colgate

University, was born in June 1 7, 1 938

in North Adams, MA. He began trum-

pet lessons at age eight and by 1 9,

studied with Dizzy Gil lespie at the

first Lenox School of Jazz. At Colgate

University '60, he studied

composition with Wil l iam Skelton

and led a Dixieland jazz band, the

Colgate Hi-Five. He began graduate

studies at the Leland Stanford Junior

University and studied composition

with Leonard Ratner and orchestra-

tion with Leland Smith, completing

his MA in 1 962. From 1 962-64 he was

a Ford Foundation Young Composer

Fel low in Missouri, and later taught

at St. John's University in New York,

that commissioned his Three Lyric

Pieces for viol in, premiered by

Ruggiero Ricci at Lincoln Center in

1 969. Morril l studied composition

with Robert Palmer at Cornel l Uni-

versity and received his DMA in

1 970. He returned to teach music at

Colgate in 1 969 and establ ished one

of the first main-frame computer

studios in the world, with help from

col leagues at Stanford. He col labo-

rated with John Chowning and

Leland Smith at Stanford; Max

Matthews and conducted analysis/

synthesis of trumpet tones. He was a

guest researcher at IRCAM in Paris,

France in 1 980, and received several
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composition grants from the New York

State Arts Council and the National

Endowment for the Arts. Morril l

worked on a special jazz project for

Wynton Marsal is, and authored A

Guide to the Big Band Recordings of

Woody Herman and The American

String Quartet – A Guide to the

Recordings. In 1 984, he received a NEA

grant to compose his most prominent

work, Getz Variations. I t was written

for, and premiered by saxophonist Stan

Getz, and incorporated jazz improvisa-

tion and computer-generated sounds.

During the 1 980s, Morril l developed a

MIDI trumpet instrument with Perry

Cook, and performed in many concerts

around the world. His compositions

received performances in the United

States, Canada, Austral ia, Argentina,

Brazil , Great Britain, Poland, Czechoslo-

vakia, and most West European coun-

tries, and for ensembles including the

Northern I l l inois Philharmonic and the

Syracuse and Baltimore Symphonies.

Throughout his career, he was active in

composing for ensembles and conven-

tional instruments and recording

works with solo artists. Dexter passed

away July 2, 201 9, of complications

from Progressive Supra Nuclear Palsy

(PSP).

In Memoriam: Mark Ballora
(1 962-201 9)

by Dafna Naphtal i and Margaret

Schedel

Bal lora was an influential com-

puter musician, data sonification

expert, researcher, author, compos-

er, a tireless and ingenious comic/

prankster, devoted father and hus-

band, and a very beloved Professor

at Penn State. An alum ofTheater

Arts program at UCLA, Bal lora com-

pleted two masters degrees at NYU

(Music Technology, Music Composi-

tion) before moving on to McGil l

University to complete his PhD. He

joined the faculty at Penn State Uni-

versity in 2000, since then teaching

courses to a generation of students

in music technology, history of elec-

troacoustic music, musical acous-

tics, and software programming for

musicians, and authoring several

books.

Even in our community of kind

weirdos who love sound, Mark

stood out as one of the kindest and

most wonderful ly weird composers

of electroacoustic music. Schedel

always pictured a nimbus of ideas

swirl ing around his head, so it was

not so surprising when older pic-
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tures of him showed a ful l head of

curls, sti l l with that same grin that let

you know you too could have fun and

rigor in a field you loved.

Mark constantly col lapsed contradic-

tions, born in the Bay Area, he was a

deadhead who fol lowed the band

around and got into electronic music

because of the culture of bootleg re-

cordings and the amazing Meyer

sound speakers the band designed in

col laboration with John Meyer. I t was

the achievement of his l ifetime to be

able to create sonifications for Mickey

Hart and the Mickey Hart Band, on

their albums Mysterium Tremendum

(201 2) and Superorganism (201 3), the

film Rhythms of the Universe (201 3),

which Hart conceived with cosmol-

ogist George Smoot, and Hart's perfor-

mance Musica Universal is: The Greatest

Story Ever Told, presented at the

American Museum of Natural History

(201 8). One of his sonifications of a

pulsar was played as a memorial at

Virginia Tech Cubefest this year. Mark

was so humble about this work, but

couldn’t contain his glee at scoring

backstage passes to the Dead reunion

tour. At a NAMM a couple of years ago,

I saw how much Hart respected Mark

as a musician and a scholar, and how

Mark years into the project sti l l

couldn't quite bel ieve that he was

working with one of his early idols.

Mark had a special power ofmak-

ing you bel ieve you could do any-

thing you set your mind to. Schedel

had the privilege of watching him

teach in March of this year. He was

immaculately prepared but left so

much room for the students to talk

and bring their own perspective

into the lecture. He was clearly

loved by most of his students, and

Penn State wil l not be the same

without his whirl ing kinetic energy.

Through his work with sonification

he was embedded into multiple

facets of the university. Schedel is

working on a book about interdisci-

pl inary in the academy and through

Mark was able to meet at least

twelve people who generously gave

of their time. I t was clear he was

well-respected at the university, and

beyond respect, his col leagues were

somewhat in awe of his abil ity to

move between science and music.

In his sonifications, Bal lora had a

commitment to both to data and

aesthetics — he truly wanted to

create musical compositions from

the data and he spent hours tweak-

ing every single parameter of his
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code to create compell ing sound-

scapes that also elucidated the data.

His significations of tropical storms

and hurricanes were some of his most

funded, and popular work. In June

201 7, he was co-recipient of two pres-

tigous interdiscipl inary seed grants

awarded by The National Academies

Keck Futures Initiative (NAKFI) and the

Gulf Research Program that wil l involve

working with marine biologists to

create sonifications of ocean-related

data. When Schedel was visiting him,

he was in the process of putting this

work onl ine and they discussed how to

make his work accessible, and posted

in such a way that it wouldn’t break

when web audio inevitably changed

its backend. He wanted people to not

only understand the relationship of the

sound and the data, but also the pro-

gramming behind it and was in the

process of creating Jupyter notebooks

to al low the public to manipulate his

code and mappings. He was justifiably

proud of his work, but was also very

open to others building upon his initial

IP.

Schedel was Mark’s paper chair for

the International Conference on Audi-

tory Display (ICAD) that he chaired.

Mark ful ly supported her idea to have a

cal l specifical ly about aesthetics and

they spoke a length about how to

make the conference as inclusive to

sound study scholars in addition to

musicians/coders. At the time,

Schedel ’s father was very sick, and

she stayed an extra day at home

before coming out to the confer-

ence. Mark not only took over her

duties for the first day, he took (and

made her take) time on the second

day to truly talk to me about her

feel ings in the midst of running an

international conference. When she

posted on Facebook that her father

passed, Mark cal led her as soon as

he saw and was incredibly comfort-

ing in a difficult time. Many people

have expressed that their stomachs

dropped the when they found out

about Mark’s untimely passing via

Facebook. The outpouring of

support for him and his family and

al l the anecdotes about his l ife

made Naphtal i and Schedel real ize

that this guy who they thought was

so special was also truly special to so

many people around the world.

Schedel wil l never forget the ICAD

concert where he put the audience

backstage in a huge theater at Penn

State. He created intimacy in a cav-

ernous space through l ighting, and

the concert had the impact and re-
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care and investment he made in al l

he came in contact with personal ly

and professional ly.

Bal lora wil l be missed by al l of his

former col leagues. No doubt this

is especial ly true for those (l ike

Naphtal i) who were in the trenches

with Bal lora in grad school at NYU

in the 90’s, and who count Bal lora

as part of their extended family. A

large number of NYU col leagues

made the trip for his memorial at

Penn State because our outsized

few years together sharing a

cramped office influenced every-

thing we have done since.

He was intel lectual ly curious, a

great educator, thorough and re-

lentless researcher, and brough

humor to it al l . Bal lora is survived

by his wife flutist Agatha Wang and

son Ian.

Bal lora’s family has requested

that memorial gifts be made to the

Penn State School of Music

https://raise.psu.edu/Remembering

MarkBal lora.

Al l gifts wil l be directed by the

School of Music in consultation with

the family to best celebrate Bal lora’s

academic legacy.

sonance of a huge hal l with the close-

ness of a l iving room concert, once

again col lapsing contradictions. That

was Mark in his element as the master

of ceremonies, introducing the concert

in such a way that we cared for the

works before even hearing them, and

putting everyone at ease while ex-

plaining complex ideas. He wil l be

sorely missed, Schedel wil l be looking

for that bald head bobbing atop that

loose-l imbed gait, hoping for one

more conspiratorial grin for years to

come.

Mark wrote a myriad of articles de-

scribing uses of sonification (rendering

scientific datasets with sound) in the

areas of cardiology and computer net-

work security. His work wil l l ive on. A

celebration of Bal lora’s l ife was held at

Penn State on September 29th, draw-

ing family and friends, students and

PSU col leagues, and a legion of former

col leagues and students from around

the world, including a large contingent

from his days at NYU. Many more who

could not attend sent messages to be

read at the event. I t was abundantly

clear to those in attendance that

Bal lora had a profound influence on

his col leagues and students, not just in

the information conveyed and ideas

researched, but also in the genuine
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Current issues
by ICMA Board

After thorough discussions, the fol-

lowing text was adopted by a Board

vote and presented at the Member

Meeting in June 201 9, yielding further

input.

Your feedback is welcome (please

provide it here: https://bit.ly/2Y0LgDX)

and indeed crucial in order for the

Diversity Statement to support the

dynamic, creative, and representative

development that ICMA desires.

Diversity Statement of the

International Computer Music

Association

The International Computer Music

Association aims to be an inclusive

association with the goal of promoting

computer music in al l its forms of

expression. ICMA embraces styles,

genres, thinking, and tools, that active-

ly, passionately, and profoundly con-

nect music and computing. Member-

ship is open to individuals of al l ethni-

cities, countries of origin, gender

identities, ages, backgrounds, and

other differences, as wel l as to institu-

tions and corporations that share our

passion. In bringing together di-verse

communities, we welcome each

and everyone’s contribution to

form-ing a balanced representation

of the richness of our col lective

experience.

The Board works for the benefit of

its members, and actively seeks

ways to continue to develop the

diversity of the membership body.

The Interna-tional Computer Music

Conference is organised annual ly by

institutions and passionate individ-

uals across the world, in different

countries in al l regions of activity,

i .e. the Americas, Europe, and Asia-

Oceania. The ICMA provides needs-

based travel grants to student

members. Together with the local

organiser committee each year, the

Association and its Board strive to

increase the diversity of attendees,

invited keynote speakers, featured

composers, institutions, publ ishers,

and other conference stakeholders,

through open cal ls for participation

and through dialogue with the

larger communities we serve.

The Board recognizes that achiev-

ing diversity is an ongoing and e-

volving process, requiring active

efforts to reach creative communi-

ties that have historical ly not been
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- Encouraging and enabl ing stu-

dents from underrepresented

groups to participate;

- Speaking up when you see

marginal isation and intimidation;

- Offering feedback on ICMA’s

strategies for making the

conference more welcoming and

supportive;

- Sharing your ideas and

suggestions that help to real ise

diversity.

This version of the Diversity State-

ment of the International Computer

Music Association (computermusic.

org) was adopted by the Board on

201 9-06-1 9.

I t is based on texts published by

NIME (www.nime.org/diversity/),

O’Reil ly Media (https://www.oreil ly.

com/conferences/diversity.csp), and

others.

Link for sharing the ICMA Diversity

Statement: bit.ly/2IPpxbu

able to participate ful ly. To this end,

together with the local conference

organizers, the ICMA endorses family-

friendly conference policies and prac-

tices that make it easier for caregivers

to participate in activities, and we

strive to encourage and support par-

ticipation from women and other

underrepresented member groups.

We are committed to developing the

Association within a forward-looking

and sustainable framework that takes

into consideration factors that influ-

ence inclusiveness, including (but not

l imited to): the carbon footprint of

conference travel, data privacy, and

intel lectual property.

As an ICMA member and/or ICMC

participant, you can help the process

towards more diverse conference

experience, by:

- Recommending diverse speakers

and/or program committee mem-

bers to the Board and Conference

Organisers;

- Forwarding cal ls for proposals to rele-

vant affinity groups with the mes-

sage that we are looking for a di-

verse participation: styl istical ly and

in al l other ways;

- Circulating information widely, al-

so amongst col leagues from

marginal ised groups;
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