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Two Fragments on Water and Ligitplores a communal ensemble paradigm
made possible through the implementation of custethtechnologies. The work is for
solo voice and two additional performers who usaratiers built, and in some cases
designed, by the composer. These controllers opeititer synthesis or effects
processing algorithms which generate sound, magkfsting sounds, or both. The
arbitrary mapping between controller data and sgithalgorithm and the way that some
of the synthesis algorithms function as both sogenkerators and sound processors allow
multiple performers to create or modify the samansb This permits the possibility of a
communal performance environment in which the sateatity of each performer, or the
way in which the performer’s physical actions dilgtranslate into sonic result, blur into
a common, ensemble sonic identity.

This document shows how technology enables thisyoamal ensemble
paradigm. It first discusses the operation of thgspcal models and controllers. It
illustrates specifically how the use of technol@dipws for the dissolution of the sonic
identity of each performer. This document then ax@ how technology and the
performance environment it facilitates are usekighlight themes seen in the medieval
texts set in these songs. After a few remarks etialg the effectiveness of the songs, |

present a performance score.
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CHAPTER |

INTRODUCTION

Two Fragments on Water and Lighta set of two songs for mezzo-soprano and
two additional performers. These performers usé&ouglectronic controllers which |
built, and in some cases designed, to control uargynthesis and processing algorithms.
Two Fragmentss a setting of portions of two medieval Latin pte The texts of these
fragments deal with themes of ambiguity, obscuaity of the dissolution of physical
boundaries. To highlight these themes, a commursdrable paradigm is realized
through the use of custom technology. Physical nsaale implemented in such a way as
to function both as sound producers and sound psocg. This allows certain timbres to
be processed by sound-producing algorithms to emat, combined sonic identities.
Further, because the mechanism of sound produistiarnual and not physical, the
customer controllers used can be mapped so thaiphewtontrollers affect different
aspects of the same sound.

At various points in the piece, the sonic identityeach performer, or the way in
which the performer’s physical actions directlynigkate into sonic result, is blurred into a
common ensemble identity. At these places, eadbnpeer's gestures translate into
sound indirectly. Here, physical gestures of indiisdl performers affect the sonic result

only in relationship to other performers. The levkintegration of each performer’s



sonic identity into the ensemble identity shifteotighout the piece, contributing to the
piece’s overall form. Most importantly, the wayvich the shifting levels of integration
correspond to points in the text which deal withbaguity and the blurring of physical
boundaries serves to highlight these themes.

This document explains how this communal paradgimplemented. First, there
is a discussion of the physical models used irptbee and the way in which they can be
used as both sound producers and sound procel&xts there is an explanation of the
design and function of the controllers used. Thigl@ation highlights the controllers’
symbolic qualities as well as their formal desighis document finally shows
specifically how the technologically-enabled commalyperformance environment
highlights themes seen in the text. Following ttesument, a performance score is

presented.



CHAPTER I

THE IMPLEMENTATION OF PHYSICAL MODELS

Two Fragments on Water and Liglges physical modeling as its primary
synthesis method. Physical modeling attempts tmdee the sound of acoustic
instruments through computer implementations ofvér@us mathematical equations
that describe the acoustic phenomena at work ipith@uction of sound for acoustic
instruments. This contrasts to other methods affegis which attempt to mimic musical
instruments though the use of pre-recorded sanopl®se instruments or through
filtering or combining synthetic waveforms. Whileetuse of physical modeling for
studying and imitating instruments is possible,gitg modeling can also be used
creatively to produce novel timbres that confornthi® laws of physics in a virtual
manner. For example, physical models can be usedneptually alter the physical
dimensions of an instrument to scales that are gsipte to implement in reality (a 300
foot guitar, for example.)

Much of the sonic material of this piece is progllicising the waveguide physical
modeling method.Waveguides produce implementations of the wavatguthrough
the use of delays with feedback and filtering. Aagiewhich sonically reproduces a
sound that is sent to it after a specified timenast often used as the basis of sound

processing algorithms, not as the basis of soundrgéng algorithms. However, delay

! For a discussion of waveguides, see Julius O.rSihif “Physical Modeling Using Digital Waveguidgs
Computer Music Journdl6, no. 4 (Winter 1992): 74-91.
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times used in waveguides are short enough to cpetatees when data are sent to the
delay line and the output of the delay line islbagk into the input of the delay line.
Before the signal from the delay is fed back, filig, the removal of certain frequency
components from a sound, is applied to imitataibicand other dampening forces that
occur in musical instrument’s physical makeup amtttion.

Two types of waveguide physical models are usebdigpiece. One is a physical
model of a slide flute designed by Perry CAdkis model imitates flutes of various
types using 1) two delay lines; 2) two points @ddback; 3) a filter; 4) an equation to
emulate the non-linear response of the instruntgrd;steady signal that is fed into a
delay line to imitate breath pressure; and 6) whdise to imitate the air turbulence
created by blowing the instrument. The way thatdheve generators and processors are
routed is illustrated in Figure 1. Rather than gsarpreexisting implementation of this
model, | created a custom implementation in theasoe program Max/MSP. There
were a few reasons that | constructed a customemmghtation. First, | wanted to remove
limitations to the delay lines’ length. The secandvement offwo Fragmentsises delay
times whose oscillations create pitches closedatib-audio range. Second, using a
previously compiled implementation would not halleveed me to feed other sounds

into the delay line of the model.

2 Perry Cook, "A Meta-Wind-Instrument Physical Madahd a Meta-Controller for Real Time
Performance ControlProceedings of the ICMC (199Referenced by Hind, Nicky, “Physical Modelling
Synthesis,” http://ccrma.stanford.edu/software/cbmipmus/cim-tutorials/pm.html, (accessed December
4, 2007).
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Figure 1. A diagram of the physical model of PerryCook's Slide Flute. Circles represent points
where signals are added or multiplied. Diagram adated from source?

One advantage of using physical modeling using wyaides is that arbitrary
sounds can be fed into the delay line as a wagioiguthe model to process sounds. For
example, Cem DuruozBlutar presents an interaction between an acoustic garichia
physical model of a flutdn this interaction the guitar sound is fed inte ttelays of the
flute model creating a hybridization of a flute sduand a guitar sound —i.e., a “plucked
flute.” * The identities of each instrument, virtual and,raee combined to produce a
new identity, that of the “Flutar.”

In Two Fragmentsthe voice and the sound from other physical nodet
frequently fed into the delay line of other physicedels. As with the Flutathe identity
of each performing voice is blurred by feeding snand into the other. This dissolving
of each instrumental identity into one collectidentity is used to highlight themes of
ambiguity and the blurring of boundaries seen etéxt. The use of delay lines in

waveguide modeling is what facilitates the hightigh of these themes.

3 .
Ibid.
* Stanford University, CCRMA, “Physical Modeling " Stanford University,
http://ccrma.stanford.edu/overview/pastmodelingli{ancessed February 5, 2008).



The other type of waveguide model used in thisgie¢he banded waveguide.
This type of model is generally used to emulatésb&blas, bar percussion, and other
similar percussion instruments that either havenloaics that are not in tune with a
fundamental or are completely inharmonic in naté&réanded waveguide filters the
feedback from the delay line using one or more pasd filters. The bandpass filters
have two functions. They eliminate undesirable ilatries that are caused by the literal
repetition in the delay line. Second, each fillec@irages the waveguide to “ring” at the
frequency at which the filter is set.

In Two Fragmentsbanded waveguides are used primarily to creaitations of
bells. Rather than imitating an existing physiaal,lbanded waveguides were crafted to
create ideal bells with harmonics derived fromgiteh material of the piece. One
bandpass filter and one delay line is used to ereath harmonic of a particular bell
model.

One important part of the operation of waveguidethe excitation model. The
excitation model algorithmically describes the noetin which sound is initiated or
maintained for a particular physical model. Withweiguides in particular, delay lines
that have no information in them will not createaardio signal. Information has to be
placed into the delay lines in order for the mddebscillate. This information is created

by an excitation model which is fed directly inteetdelay line. In the example of Cook’s

® Georg Essl, Stefania Serafin, Perry R. Cook, duluSmith, I, “Theory of banded
waveguides,Computer Music Journdl8, no. 1 (Spring 2004): 37-50.



Slide Flute, the excitation model consists prinyanil a steady signal to emulate breath
pressure and noise to emulate turbulence.

Two Fragmentsmplements banded waveguides in an unusual watedd of
using a computer generated excitation model, &sahet. al., audio information
gathered by microphones is fed directly into thaglénes of waveguides. This is what
allows one of the controllers of the ensemble Blsg to operate. The sound from the
wooden bowls that are comprise Bis. controller is picked up by the contact
microphones and fed into the delay lines of thededrnwaveguides. The means of
excitation is physical rather than virtual. In aduh, the sound of the voice is at times fed
into the banded waveguide to create a type of tueeerb.

In addition to waveguide3wo Fragmentsises a physical modeling method
inspired by Perry Cook’s Physically Informed StastfimEvent Modeling (PhISEM.)
This physical modeling method is designed to ensyparcussive sounds that have some
element of randomness. PhISEM has been used toesyn¢ shakers, wind chimes,
footsteps, and tambourines. PhISEM models are imghéed through an interesting
method of dual envelope generation. First, a systieengy envelope is used to describe
the amount of energy used to initiate the sourtti®@instrument. The envelope fades
exponentially, and its length and initial amplituette determined by a number
representing the amount of force applied to amunsént. Next, a sound envelope is

multiplied by the system energy envelope. This sicemvelope implements a similar

® Perry R. Cook, “Physically Informed Sonic ModefitPhISM): Synthesis of Percussive
Sounds,"Computer Music Journé1, no. 3 (Fall 1997): 40-43.



equation to the system energy envelope. The difterés that while the system energy
envelope is initiated deliberately, the sound eopelis initiated repeatedly and at
random. It is possible to specify scenarios in Whiee sound envelope is more likely to
be triggered quickly to synthesize a denser sofardexample, a maraca with more
beads. The two envelopes working together createathdom but quickly decaying
envelope associated with certain types of percasagtruments.

| use a similar method to generate chime sounttssrpiece. My implementation
is quite similar to the PhISEM method, but it hag amportant difference. Instead of
having a second sound envelope, | use randomlymegumpulses lasting no more than
10 samples. These impulses are fed into bandgtess fivith an extremely high.” A
stochastic routing method is used to determine whandpass filter a particular impulse
is fed into. When an impulse is fed into one offitiers, it produces a ringing sound at
the frequency at which the filter is set to du¢hi® extremely higl@Q. All of this creates
the chime sound. The advantage of using this @eifmodel, rather than real chimes, is
that | am able to tune the chimes according ttteth materials occurring in the piece.

Later in the piece, | subject phonemes performegllly the vocalist to granular
sampling. | feed individual grains into bandpa#iefs with theirQ set high in a manner
similar to the chime model. The only differencevioetn this sound producing

mechanism and the chime model is that in this #@lgorthe recorded voice, not an

" Q describes the bandwidth of the bandpass filteth@distance between the top and bottom frequencie
that are allowed to pass through the filter. CURli®ads describ&3 as the “degree of ‘resonance™ of the
filter, implying that filters can resonate wheniaooming signal has a frequency that matches thiece
frequency of the filter. Curtis RhoadSpmputer Music Tutoria[Cambridge, MA: MIT Press, 1996), 189-
190.
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impulse, is used to initiate sound. This createglasion that chimes are being rung by
the voice. This is another example of the way incWiphysical modeling facilities the
blurring of individual performer sonic identitiasto a single ensemble identity.

All of the physical models used in this piece uskeast one element that is more
commonly used to process sound than to create sdtweddelay lines of the waveguide
models and the filters of the chime models cands®ldboth to create sound and to
change sound. These elements allow the virtualumsgnts used in this piece to be used
as both synthesizers and effects processors. TUmelsdhat are fed into these physical
models take on some of the sonic characteristitisesie models. Thus, the results of one
performer’s actions take on sonic qualities ofréults of other performer’s actions.
Physical modeling used in this way is one cruciathnd used to blur the sonic identities

of individual performers.



CHAPTER 1lI

THE DESIGN AND USE OF CUSTOM CONTROLLERS

In addition to physical models, the use of custamtillers built, and, in some
cases, designed by the composer helps to contfibtibe unique ensemble paradigm
found inTwo Fragments on Water and Light

One problem encountered in the production and pedace of electronic and
computer music is the temporal and spatial semardetween physical input and sound
generation. One line of research in computer missan attempt to discover ways to
reincorporate real-time physical control into congoumusic through the use of custom
built controllers and input devices. These devmewide data derived from physical
gestures which are interpreted by the computerdate or modify sound electronically.

Physical interfaces for electronic music have wayyevels of similarity to
traditional instruments. At one end of the spectrtangmented instrumentaie
traditional acoustic instruments with sensors aidd Other types of controllers are
modeled on existing instruments. Commercially aldé wind controllers, for example,
are modeled on various types of woodwind instrusiedbme physical interfaces have
only slight similarities to existing instruments.cAntroller may require a set of gestures

that are similar to those in use for a particutarustic instrument without explicitly

8 Eduardo R. Miranda and Marcelo M. Wandergw Digital Musical Instruments: Control and
Interaction Beyond the Keyboatiiddleton, WI: A-R Editions, Inc., 2006), 20-21.
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taking on the form of that instrument. Finally, soagontrollers are designed to have no
similarities at all to traditional instrumerits.

Designing at either end of the continuum has acgged and disadvantages. For
interfaces that are closely modeled on existingumnsents, it is much easier to “leverage
expert technique™ An accomplished pianist could easily learn to gerf on a keyboard
controller without spending too much additionalgti@e time. The drawback to using
controllers closely modeled on existing instrumesthat the resulting controllers tend
to inherit some of the limitations of those instemts. Further, traditional physical
interactions can inspire more traditional musicc@ese acoustic instruments that make
traditional music already exist, it seems inefintieo me to create new physical
interactions to perform traditional music.

The opposite of controllers closely modeled orstxg instruments are
“alternative controllers.*! The advantage of using alternative controlletbas one is
not limited to physical gestures associated withubke of acoustic instruments. There are
a greater number of physical gestures availabllegalesigner. One is freer to implement
the measurement of physical gesture in creativeswayis even possible to design a
controller that is operated by gestures that haga bwn independent and symbolic

meaning. For example, one controller used in tlasgpcan be operated by blowing on

? Ibid.

19 perry Cook, “Principles for Designing Computer uSontrollers,” inNew Interfaces for
Musical Expression, NIME-01, Proceedin@@ancouver, BC: Human Communications Technologies
Laboratory, Unversity of British Columbia, 2001}tgh//hct.ece.ubc.ca/nime/2001/papers/cook.pdf
(accessed October 23, 2007).

1 Miranda and Wanderlefew Digital Musical Instrument2006.
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the surface of water. This physical gesture minmtages describing the wind disturbing
the surface of the ocean seen in the text thatimghis piece.

The drawback to using alternative controllers, haaveis that one is not able to
leverage “expert technique.” Expressive alternatmetrollers can take longer to master
unless the designer specifically attends to thhtialsiof an amateur. Another challenge is
that the way in which gesture should be mappeound is not inherently obvious. With
instrument-like controllers, one can simply copg ttays in which the physical gesture
of an acoustic instrument generates sound. Thstipossible in the case of alternative
controllers that do not use the same gesturescastc instruments.

In designing and choosing the input devices usddvio Fragmentsmy approach
was neither to use devices that functioned simyikarlacoustic instruments, nor was it to
use controllers that were completely unlike exgimstruments. Rather, | designed the
controllers using elements from both of these apgmes. The devices can be classified
as alternative controllers because their formatatttaristics are for the most part unlike
any existing instruments. However, metaphors tblate the playing techniques used for
these controllers to playing techniques used fousiic instruments are chosen to
implement appropriate mappings between physicatgesnd sonic result. This allows
performers to use the devices successfully whde allowing the gestures and design of
the interfaces to be imbued with symbolic meaninghis way, | was able to allow the
physical gestures of the performers and desighetontrollers to correspond at various

levels to themes seen in the poetry set in thisepie
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The controller with the greatest level of simifytio the form and playing
techniques of existing instruments is Bls. This controller consists of four wooden
bowls with contact microphones attached. In th& finovement of the piece, the audio
information from each microphomng sent into the delay line of a custom-tuned bdnde
waveguide. This creates an interaction that isyodihilar to playing some type of gong
or tuned bowl. If the performer strikes the bowthwa mallet or other implement the
computer produces a sound similar to a bell beingk. Scraping the bowl with a stick
produces a sound similar to the sound of a befigpecraped. The interaction is oddly
realistic, although it is a bit disconcerting dodltie material dissonance between the
metallic sounds and the wooden material of therodat.

In the second movement, the raw sound of the wobdevl is often more
audible. This is because audio information fromdbetact microphones are fed into
delay lines with sub-audio delay times, not wavdgsi Further, at some points in the
piece the delay time is gradually reduced fromlaaudio frequency to a frequency with
an audible pitch. This gives the impression thatrdpeating sound of the wood is
morphed into a pitch.

TheBls.is not simply a controller in a traditional senRather, it is a mix of
musical instrument and controller; an “augmentexrument.” The lines between

interface and instrument are blurred in this intgom.
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The performer who uses tBés. also uses my implementation of Sebastian
Tomcek’sToriton Plus*? This controller was designed at tBkectronic Music Unit,

Elder Conservatorium of Music, University of Adelai This controller is constructed
from a few LED-photoresistor pairs and a bowl drevtclear container of water. The
light sensors are used to measure disturbances isurface of the water. In the original
implementation, laser LED’s are directed from abthessurface of the water directly to
photoresistors underneath the container of watéietMthe surface of the water is
disturbed, one or more of the laser beams arecteftaand the amount of light received
by the photoresistor increase or decreases. Thignsformed into a stream of
information sent to the computer to control synihaggorithms.

In my implementation, an optical distance sensdiclvconsists of a
photoresistor and an infrared LED placed togeth@mie housing, is placed at the bottom
of a clear glass plate of water. Some of the iefildight from the LED, which is shining
upward towards the surface of the water, is refigtty the water’'s surface. Disturbing
the surface of the water changes the amount of tegteived by the photoresistor.
Despite these differences, the process of conggtti@ electrical signal into a
data stream is quite similar to the original design

| made these modifications to the design for twasoms. First, the optical sensors
were significantly less expensive than the lasedutes. Second, the original design had

the lasers pointed into the surface of the watanfthe top. This reduced access to the

12 Sebastian Tomcek, “Water Music” Little-Scale: $tbout Things,
http://little-scale.blogspot.com/search/label/wgd20music (accessed February 5, 2008).
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surface of the water. Removing the laser modulesvatl more and closer access to the
surface of the water. This facilitated freer dibamces of the water with the hand. It even
allowed the controller to be played by blowing be tvater’s surface.

To determine the way in which physical gesture \ddad mapped to sonic result,
| created a metaphor comparing the function offtbeton Plus to the sound producing
mechanisms and playing techniques seen in windeshiffhe rippling of the Toriton
Plus’s surface is somewhat chaotic and uncontrellabhen touched by the performer.
The shape of the array of chimes seen in wind chiate behaves uncontrollably when
the performer interacts with it. The performer cantinue to react with both surfaces,
but the shape is still uncontrollable throughowt ititeraction. Finally, the surfaces of
both instruments continue to move when the perfoceases to interact with them.

| realized the mapping of the chimes in two waysstFl used PhISEM to
generate models of chime sounds. When the surfabe avater is displaced by a certain
threshold amount, it initiates a system energy lepeewhose apex is based on the
amount of the water’s displacement. This createsponsive interaction; when the
water’s surface is displaced by a larger amouetstiund is louder.

Second, | use the surface of the water to contanligar synthesis. The triggering
of each grain is done at random when the surfatieeofvater is displaced above a certain
threshold. The way in which each grain is triggesedandom was also inspired by the
random excitation of sound seen in wind chimes.

| made the greatest number of design and mappicigides in the construction

of the Lichtfléte and the determination of its maggp The Lichtfléte in its current
15



implementation consists of a PVC pipe that is apipnately one foot long. At either end,
there is a super bright LED and photoresistor. €te® items are placed closely
together and separated by a wooden divider. Atemigke the performer can move his
mouth around the end of the tube. When the mouthpesied widely, high numbers are
sent to the computer to be interpreted by syntreegisprocessing algorithms. When the
mouth is completely closed, zeros are sent to ¢ingpaiter. At the other end of the PVC
pipe, the performer generally moves his hand towardl away from the end of the tube.
When the hand is closer to the end of the tubentimebers sent to the computer are
higher. Finally, three force sensing resitors (F§Rte placed close to one of the ends of
the Lichtflote. When force is applied to one ofgbeesistors, a flag indicating that a
button is being pressed is sent to the comptiter.

| selected two metaphors to transform physicalugesnto sound for this
controller. For the first of the two songs, | chésenap the gestures of the Lichtflote to
the synthesis parameters of the flute physical dde mouth controls the model’'s
breath pressure. Both of the hands are used tootquich. The fingers that operate the
FSR’s select the pitch chromatically in the samamea that a trumpet would. Moving
the hand around the Lichtflote’s other openinggpases the selected note up or down a
fifth or octave.

In the second movement, the mapping is mixed. Qumach of the movement,

the Lichtflote often controlls a very low flute sai The way that the mapping is

13 Force sensing resistors are thin, plastic, berdaimfer-like components which affect an electriighal
depending how hard the wafer-like components isg@e.
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implemented in this movement is that the mouth @sbreath pressure as in the first
movement, but only the hand that covers the othdroé the flute controls the pitch. The
control of pitch here is continuous, like a trombpand not discrete. Because of this
mapping, virtual flute glissandi are featured proemtly in the second movement.

In addition to the operation of the flute modek thichtflote is used to control
sound processing algorithms in the second moverireatfew locations, the mouth
controls the wet mix of a reverberation algorittdften, at the same time, the hand
controls the delay times for the delay lines thatl@eing used to process the raw sounds
coming from the contact microphones of Ble. When used in this way, the Lichtflote is
a catalyst for communal performance. In placeféniece similar to the one seen in
Figure 2, each member of the trio is contributioghte sound world in some way. The
voice is producing the sound. The voice soundtesed by the Toriton Plus to sound like
wind chimes. The voice and the Toriton Plus sowrdded into the reverb algorithm,
which is continuously changed by the performerhef tichtfléte’s mouth. In this
circumstance, the way in which the Lichtflote ispped to an effects processing routine
gives this gesture its communal nature as the saagelirection of this sound is

controlled by the reverb mix.
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Figure 2. A communal gesture in which the Lichtflée influences the overall sound through applying
the same effect to both sounds.

It should be evident from the preceding discussian the way in which a
controller creates or contributes to a sound vahesughout this piece. This is because
there is still a separation between physical gestind sound producing mechanism. But
because the mapping between gesture and sountimmatable, | am able to use
changes in mapping to vary the level of integratibthe individual performer’s sonic
identities into the integral ensemble identityam thus able to highlight certain words
that the vocalist performs dealing with issuesrmbgguity and the blurring of physical
boundaries. | do this by implementing mappings thate many controller data to a

single sound process.
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Finally, the form of the controllers and their playy methods at times mimic the
images contained in the text. The water of thetdarPlus is correlated to images of the
sea and melting snow. The way in which it is plaggdeing blown imitates images of
wind presented in the text. The light from the LEDT the Lichtflote parallels images of
the sun. Hiding the light of the LED with the haménics images of clouds hiding the
light of the stars.

While there is definitely an element of novelty@sated with the use of these
custom controllers, the most important reason simgithem is that their form and
function can relate to the text. It is rare for foaem and playing mechanisms of acoustic
instruments to correspond to images projected texta For me, the tight integration of

ensemble and text is part where the interest sigdigce truly lies.
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CHAPTER IV

TECHNOLOGY AND THE TEXT

Ultimately, the interesting aspect Bivo Fragments on Water and Lightthe
way in which physical models and controllers aredu® highlight subjects of ambiguity,
obscurity, and the blurring of physical boundageen in the text. The value of the piece
extends beyond the mere implementation of physmalels and controllers to the use of
these technologies for artistic and aesthetic daxiglicating the nature of these songs
involves explaining how technology is implementeaonjunction with the way that the
text is set. The meanings of each text, the pregref the music, and the concurrent
evolution of the controller mappings should be d&®d in order to fully understand
these songs.

The first poemleuis Exsurgit Zephirugqresents an image of the melting snow at
the beginning of springlwo Fragmentsets only the first stanza of the poem:

Leuis exsurgit zephirus

Et sol procedit tepidus,

lam terra sinus aperit,

Dulcore suo difluit**

Lightly rises the west wind

And the sun proceeds tepidly,

Now the earth bares its breast,
Sweetness in its flowing apdn.

14« euis Exsurgit Zephirus,” iThe Cambridge Songs (Carmina Cantabrigiendi@ns. Jan M.
Ziolkowski, (New York: Garland Publishing, Inc.,94), 116-117.
15 This is a loosely literal translation made by nifyse
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While later stanzas of the poem describe the asfsgiring explicitly, these four lines
describe it in a very indirect manner. The tepidn&fsthe proceeding sun implies a
warmness that is only very recent. The image ottir¢h baring its breast implies the
snow melting to show the bare earth beneath. Fyrtine worddifluit means flowing
apart and further suggests the flowing apart atisssiow into water.

The image of snow melting and flowing apart is ¢batral idea of the setting of
this poem. The way in which discrete particlesradvg melt into one integral mass of
water is mirrored by the way that discrete instratakidentities melt into an integral
ensemble identity. The progression of the songgmtssa progression in which each
performer’s sonic identities are at first discreétntities are blurred when parts of the
text that point to the melting of the snow are perfed. At the end of the song, when the
singer whispers the wodlfluit, the individual sonic identities of each performavé
been obscured completely. At this point, the plalsyestures of the performers
contribute to one integral ensemble identity rathan establishing their own sonic
identities. This melting of individual identitiesimics the melting of snow as seen in the
poem.

The first line of the poem Levis exsurgit zephirusintroduces to the listener the
possibility of the melting of sonic identities. Ttemporally extended performance of the
first “s” sound at the end of the wokevisis processed by a bell model that is tuned to
the C4 that the singer sang on the previous vdwather, this “s” sound is captured by
the computer, played back and processed by theectmatdel when the Toriton Plus is

performed in the next gesture.
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When the vocalist again performs an extended “ghdopthis time as part of the
word “zephirus,”the vocal sound is again fed into a tuned bell rhotkebefore, the
model is tuned to the note that the vocalist presiyp sang. In addition, the flute sound is
processed by the bell models that performer oBlisewas using previously. At this
moment, every performer’s identity is processea Inyodel of a bell. In effect, the sonic
identity of the ensemble becomes that ofBle

The setting of next liné€gt sol procedit tepidus,’utilizes none of the processing
paradigms used in the previous section. Depictiegdea of progression through the
gradual revelation of the melodic line creates miectsion and musical interest. It was
necessary to avoid the process of obscuring tHerpeegrs’ sonic identities in order to
keep a sense of propulsion to this section. Furdiestaining from the use of these
obscuring procedures heightens the effect of theseedures when they are used in
conjunction with the next line.

The goal of the section which sets the lieé $ol procedit tepidusis theword
“lam” (now). This word represents an important pointia poem because it makes the
first reference to the image of the earth bariedieast and by extension, the melting
snow. Further, the urgency that the word impantsugh its temporal implications
provides a stark contrast to the references targgs and tepidness in the first two lines.
When ‘fam” is sung, the sound of the chimes controlled &y Toriton Plus is processed

by theBls. Further, the score calls for the sound of TorRbns to be processed by the
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delay lines of the flute mod&}.This routing appears until the vocalist perforimes word
“aperit” which is roughly equivalent to the English word rfés.”

The word ‘aperit” is repeated three times throughout the denouenfi¢hé o
piece. After the third repetition of the wordperit,” the individual sonic identities
produced by each performer begin to combine, lepttithe state of maximum
integration at the end of the piece. First, whenwubcalist singsdulcore” her voice is
processed by the bell models that are being aetiveimultaneously by the performer of
theBls. Next, the flute sound is processed by the samedsolell models.

Finally, when the worddifluit” is whispered, the mapping between sound
producing mechanisms and sound processing mechabsoomes considerably more
complex. The vocalist's whispering is processednayToriton Plus to sound
fragmented. This sound is processed by the belletsdtat were previously activated by
the performer of th&Is. Finally, the amount of the processed voice sotatlis allowed
to seep into the bell models is controlled by maaftthe Lichtfléte, which also controls
the breath pressure of the flute model. At thisipot is difficult, if not impossible, for
the audience to see how each performer’s gestorgsluute to the sound world. Each
member of the ensemble is contributing to the fiamcdf the same virtual instrument,

namely, the bell models. The creation of the fs@ind of this song could not occur

8 While in theory this should work, in practice $wund of the flute sounded too synthetic when this
method of routing was in place. In order to hearithpulses coming from the chimes, the filter tivas
used to simulate the energy loss present in thehbictstrument had to be set rather high. The tiesul
frequency-rich sound was quite similar to a rawspwave or square wave. For the premiere of theepie
which occurred on April 20, 2008, the routing o tthime sound into the flute sound was removed.
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without the continuous intervention of each perfernThe sonic identity of the ensemble
is still present, but the sonic identities of epelnformer are maximally obscured.

The second poem of this cycle, a setting of a fegnof a song by Boethius,
deals primarily with darkness and obscurity:

Nubibus atris

condita nullum

fundere possunt

sidera lumen.

Si mare volvens

turbidus Auster...

Stars hidden

by dark clouds

can shed

no light.

If the south wind

should stir the roiling sea’.
This fragment of Boethius’ song is somewhat befundgdlit consists of a relatively
straightforward statement followed by a sentenagrfrent without an object. This
befuddling nature is mirrored by ideas of darkrdissussed in the first sentence of the
text. The theme of this entire fragment is hiding @ach line deals with this subject in a
different way. The first sentence explicitly debess the hiding of the light of the stars.

The second sentence hides the predicate of thersentAt multiple levels, the poem

deals with notions of obscurity and ambiguity.

" Boethius, “Nubibus Atris,” imThe Cambridge Songs (Carmina Cantabrigiengians. Jan M.
Ziolkowski, (New York: Garland Publishing, Inc.,94), 132-133. This translation is Ziolkowski's
translation.
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The second song diwo Fragment®bscures the sonic identities of the
performers to highlight themes of obscurity seethatext. This song blurs the
distinction between each performer’s sonic idemtityre consistently than the first song
because the theme of hiding is so pervasive thrauigihe second text. Less emphasis is
placed on highlighting individual words through segechniques and more emphasis is
placed on using these techniques to imbue a fortimet@ntire song.

The song begins with the vocalist performing ihet few lines of the text with
most of the vowels and voiced consonants omittedt, Ehe vocalist whispers a “b”
sound twice to substitute for the wonaubibus” This is fed into four delay lines with
feedback whose length is controlled by the hanth@iLichtfléte. The unprocessed sound
of theBls. being struck is fed into the same delay linessBound decays until the
Lichtflote performer’s hand completely covers thehitflote’s light.

The second part of this first gesture consisthieocalist performing the “s”
sound of hubibus’ This sound is fed into reverberation whose wet imisontrolled by
the Lichtfldtist’'s mouth. This sound is also reaeddand played back in a fragmented
manner by the Toriton Plus. This fragmented plakbsded into the reverberation.

The sounds at the beginning of this song are ajrdedresult of collaborative
techniques. The first part of the opening gestsiiaitiated by the vocalist, but it
continues because of feedback into the delay toagolled by the Lichtflte. ThBIs.
performer ensures that the sound continues debgitelow decay due to feedback. The
dissolution of the performer’s sonic identitiesmgplemented here by the passing around

of responsibility for the maintenance of the sound.
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The moment in which sonic identities are most irdégd occurs when the
vocalist speaks the “f” dfundere.” The Toriton Plus uses the live vocal sounds as a
substitute for the impulses of the chime physicatiel. The chime physical model is fed
into the reverberation whose wet mix is controligdhe Lichtfléte. The resulting sound
is a mass of gentle noise which grows as the mesrddehe ensemble collaboratively
create a crescendo through either altering thenwedf the reverberation or through
increasing the breath pressure applied to theolipse surface of the Toriton Plus.

As the music progresses, the sonic identity of geformer gradually separates
from the collective identity. At the same time, tharalist begins to use voiced
phonemes. At the climactic point in the piecehatwords'Si mare volvens turbidus
auster...”(if the south wind should disturb the roiling seg sonic identity of each
performer is clearly audible. As in the previousvament, | chose to maintain the
identities of the performers at a point of dramégigsion.

When the opening material is recapitulated, thatitles of the performers are
not as integrated as in the beginning. The voadlipaludes all phonemes, not just
unvoiced phonemes. While the first section was daied by the sound of tis. being
fed into delay lines, in the recapitulation Bis. usually controls a type of bell model
which continuously rises in pitch like a Shepandef The speed at which the bell
model rises in pitch is controlled by the handh# Lichtfléte. At the end of the piece,

the voice is again fed into the reverb controllgdi®e mouth of the Lichtflote.

18 A Shepard tone is a synthetic illusion of a pitdfiich continues to rise at a microscopic level, dags
not rise at a macroscopic level. The listener haaising pitch, but as time goes on, the listeratices that
the pitch doesn’'t seem particularly that much highe
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The way in which the level of integration of sordentities migrates throughout
the song creates a form in the shape of an arcpiBee begins with the identities of the
performers tightly integrated. As the piece progessthe identities begin to separate
until the moment of climax. At the climax, the idiéies are completely separated. But as
the piece progresses from the climax, the soniatities start to become more integrated
until the end where they are again completely irstgl.

There are two general observations to be made dabegbngs. First the subjects
of the texts deal mostly with obscurity, fragmeiwtiat hiding, and flowing apart. The
appropriateness of this ensemble paradigm in coroating these themes makes the
complexities of the technology appropriate. Withthése technologies, it would be
difficult to express these themes in such a litera@y. While it is possible in acoustic
music to have dense, complicated textures whichuwbgshe sounds emanating from
individual performers, it is impossible to actudigve two people control the same sound
producing mechanism without creating some sorpettacle.

Further, the texts contain images of water, wihd,4un and its light. Each of
these images is replicated by the form of the imsants or their playing methods, as
discussed in Chapter Ill. It is unusual in acousticsic for the materials that make up the
instruments to imitate the subject matter seehertéxt. However, the divorce between
the physical materials of an instrument and itsxsloas seen in computer music allows
for the flexible mapping between materials and so@sult. This allows physical
interactions to fulfill a poetic and symbolic agand addition to producing satisfying

sonic results.
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CHAPTER IV

CONCLUSION

The communal ensemble paradigm utilized in thisgigreates interesting
challenges for the performer and listener. Fit$$, not always obvious how physical
gestures used to operate the controllers reldateetesounds being produced. This lack of
clear cause and effect between gesture and soundésexpected when the lines
between each performer’s sonic identity is blurtédwever, a listener might object to
this effect due to their inability to distinguistear boundaries.

It is unusually challenging to attempt to succd$sfuractice and perform this
piece. The issue is primarily with the way mappinfgange throughout the piece. One
performer might perform the same action severatsithroughout a passage, but may get
completely different results each time the actoperformed. Further, despite the score,
a performer does not always know when he is afigdtie same sound as another
performer. In addition, when two performers ar@etihg the same sound process, it is
difficult for one performer to compensate for whia other performer is doing. This
performance situation is complex and novel enooghdke preparation for a concert
difficult.

However, the level of difficulty is unavoidabletife boundaries between

performers’ sonic identities constantly shift thgbout a piece. It is possible to create a
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stable mapping. However, the boundaries betwednmasrs’ sonic identities must
likewise remain stable throughout the piece. A ¢geain mapping is needed to achieve
shifts in sonic identity integration.

There is no easy way to reduce the difficulty asged with two performers
controlling the same sound-producing process. agod of performance is rarely, if
ever, seen in traditional music. There are fewhees; schools, or precedents for this
type of communal performance. People simply hateraxcticed this method of music
making extensively. The only way to reduce thidiclilty would be to spend more time
creating, practicing, and performing music utilgitis kind of paradigm so that
standards and best practices develop over time.

Despite the difficulties associated with utilizittgese methods of communal
performance, this compositional technique has treloes musical value. It allows the
physical make up of an ensemble to mirror imagea sethe text that the ensemble
performs. It also creates the possibility of meggmdividual voices that comprise the
ensemble in a way that cannot be accomplished @iadgional instruments. Using
technology in this way creates a greater numbgoesibilities for musical expression in
that it allows extra-musical elements to be hidttiegl with greater clarity and richness.
In this way, this paradigm creates new possibdif@ expression in composition. This is

ultimately where the value of implementing thishteglogical-ensemble paradigm lies.
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APPENDIX A. PERFORMANCE SCORE

The score for this piece is in the tabloid fornidt; x 17”. Due to the formatting

limitations of this document, the performance sésriecluded as a separate attachment.
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