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• Marc Beaulieu: TEMPS EN TEMPS (iimes in time)

Music for voice and instruments in a multi·track recording environment.

1.ABSTRACT

TEMPS EN TEMPS Itimes in time): Music for volee and instruments ln a multi-track

recording environment, by Marc Beaulieu, is a work meant to be experienced on many levels

of perception. This analysis attempts to present the work at ilS mast important (rele\'ant) levels.

This work is writtan for a multÎ-track recording studio. The rrrst section of this thesis

describes the expanded possibilities of compositional procedure, orchestration and vocal 1

linguistic construction inherent in this particular medium.

The concept of the work is deeply rooted in the sociorogical thesis expounded in Alvin

ToffJer's "The Third Wave" These sociological 'undertones' and their bearing on the background

structure of the work are examined in the following section of the thesis.

The subsequent sections of the thesis ir:troduee the perceptual and conceptuaJ aspects

of the overall musical language, and discuss essential charactenstics of the harmonie, rhythmie

• and Jinguistie fabrie of the work as weil as special applications of studio recording techniques

such as digital sound proeessing, sampling and mixing. This leads to a discussion of formai

structure based on three (3) conceptual waves co-existing and interaeting in time.

•
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1. ABSTRAIT

TEMPS EN TEMPSftimes in time): Musique pour voix et instruments dans un

environnement d'enregistrement multi·piste, par Marc Beaulieu, est une oeuvre dont

J'expérience auditive se fait à plusieurs niveaux de perception. Cette analyse tâche de présenter

J'oeuvre à ses niveaux les plus importants (pertinents).

l'oeuvre est composée pour le studio d'enregistrement muJti~pjste. Ce médium offre au

compositeur des possibilités étendues dans les domaines de la composition, de l'orchestration et

de la construction vocale et lingu;<.tique. En un premier temps, ces extensions au potentiel du

compositeur sont exposées.

Le thème de l'oeuvre est inspiré des idées présentées dans l'ouvrage du sociologue

Alvin Toffler intrtulé:''The Third Wave". Les rapports entre cette thématique sociologique et la

structure primaire de j'oeuvre sont examinés en second lieu.

les sections suivantes de la thèse portent sur les aspects perceptuels et conceptuels du

language musical, sur les caractéristiques essentielles de l'étoffe harmonique, rhythmique et

linguistique de l'oeuvre ainsi que sur les techniques spécifiques au studio d'enregistrement

multi·piste tels les procédés numériques de transformation sonore (dsp), l'échantillonage

(sampling) et le mixage.

Suit ensuite une description des aspects formels de l'oeuvre, dont la structure est définie

par la présence de trois vagues conceptuelles (wavesJ qui co-existent et se croisent dans le

temps.



• 2. WRJTING FOR THE RECORDING STUDIO

i. The contemporary medium

•

•

Music exists where it can be heard. Each historical period has its own preferred medium

for music. The advent of mass media in the twentieth century has brought music to the rerefront

of daily life for praetically everyone.

At tirst, radio took music êNfaY tram the elite concert hall and brought il ioto the homes of

.millions. Today, radio, television, cinema and the hi..fi recording industry have not ooly made

music accessible to ail, they have reshaped social patterns vis-a-vis music perception.•

ln the eaffier stages of developmenl, non-live i.e. recorded music was but an împerfect

record of a performance and in no way replaced or displaœd the concert or purely acoustic

perception of music. Ear1y recordings were viewed as low-fidelity accounts of a higher, more

refined perceptual experience; the concert parfonnance.

With tmproved sound quality brought about by the development of the new art-science of

hi-fi, recordings would become works of a.1 in their own right. The concert hall would no longer

be the preferred medium for propagation of these works of art.

The 20th century is the century of mass media and the musical medium most fitting the

times is the loud-speaker...the exiended concert hatl. Whether it be in the headset of a portable

cassette player, in a movie theatre, on a television set or as part of an automobile hi-fi system,

the loud- speaker is the instrument that brings music into the daily lives of nearly ail members of

contemporary society. It also de-massifies the medium of music perception by giving the

individuallistener his own musical environment, his own liUle concert hall.

Most importantly, recent developments in sound engineering have refined the sound

quality of recorded and broadcast music to a very high degree. Improvements in the fields of

microphone and speaker design along with suctl innovations as digital recording, editing and

mastering, and the compact disc and digital audio tape fonnats have raised recorded music to a

level where it stands as an alternative to the concert experience.

Il is very important ta stress the concept of the studio-recorded music as an alternative

medium for the communication of music. The advent of personal, individual musical perception,

via home stereo systems or portable CO and cassette p1ayers, as weil as the expanded musical

possibiHties brought about by modem studio techniques such as multi-track recording, sampling,

digital sound processing. mixing and editing justifies the composition of musical works '=lilored to

this new perceptual situation.

TEMPS EN TEMPS(Times in lime) is such a work.



• H. Music in contemporary culture

It is dificult ta reter ta contemporary culture without encountering the paradox of Toffler's

waves. 1 Thanks to teJe-comunÎcation and the media. modem man is remÎnded daily of the tact

thaï his way of Iife, his culture, is onty one of many social realities. Therefore contemporary

culture becomes not only the culture of today but ail cultures coexisting in lime and space.

Hence, music in contemporary culture tS dependent on the musician's awareness of his

own regional or specifie culture and his situation in the global culture.

ln ail cultures, human or otherwise, music serves very specifie social functions. Whelher

il be communication with others of the species (whale song, wolf calls), meditative or religious

functions (communication with the inner soul or with Gad), musical expression has aJways been

c10sely tied to life withln a group, life ln society.

Regardless of the social fundion, music has evolved ln human culture as a shared

experienee, a phenomenon which brings individuals together.

However, the advent of mass distribution of music through radio, television, and hi·fi

recordings extracts music from its original social context and transfers it ta the individual's

conlext. Thus for exampte, whare song which has a communicative fundion in the context of

• eetacian society acquires a reraxing or meditatlve funetlon in the human lndividuaJ's context.

The existence of an individual, private audition of music, which was much less common a

century aga has become a very integral part of modem human musical experience. This along

wilh the recorded media's power ta transfer music from one context ta another opens up a wide­

field of creative possibilities. TEMPS EN TEMPS Ulmes in time} explores sorne of these new

possibilities.

H/. Extension transference

•

The transference of music trom one context to another via the recorded media is a

phenomenon whlch is better understood when related to the concept of extension transterenee.

This cpneept, outlined by the anthropologist E.T.Hall explains certain aspects of human culture

in the light of relationships belween man and his extensions.2

Aceording ta Hall, "extensions are basically tools and instruments, including tools of

communication such as language. ''3 These tools are the means through which human evolution

has taken place. ln Hall's opinion, "no other species even approaches man in the elaboration of

evolution by extension."·

ln addition to language, sorne other basic extensions cited by Hall include: "the

telephone extendîng the human voîee, television extending both the eye and the ear, cranes



• extending the hand and the arm and the back, computers extending the memory and sorne of the

arithmetic parts of the central nervous system, telescopes extending the lans of the eye, cameras

extending visual memory......s Ta this lis! one could alsa add CDs and tapes eY.tending auraI

memory.

FoJJowing the same logie, the modem recording studio reveals itself not only as an

extension of the human ear but more importantly, as an extension of the composer's imagination.

As such il becomes a powerful tool for expanding the possibilities of musical expression,

KeepÎng in mind Hall's definition of extension transference as" the comman intellectual

maneuver in which the extension is confused with or takes the place of the process extencfed" Il,

it becomes clear thal the recording of a musical work can be confused with the actual work. Such

.a musical structure, composed for a modem multl-track recording environment and existing

primarily in the recorded medium is the ultimate product of musical extension transference.

iv. The expanded orchestra

The history of the evolution of musical instruments can also be better understood as a

history of the extensions of the most basic natural human sound producing capabilities: the voiee

• singing and the hands clapping. AH subsequent types of musical instruments and combinations

thereof can be viewed as extensions cf these two basic piocesses.

ln the history of western music, composition and orchestration have followed parallel

evolutionary paths. Towards the end of the 19th century, the syÏnphony orchestra had become

the standard ensemble, the ultimate palette of sonorities. This palelte was expanded in the late

19th and early 20th century \vith the addition of percussion instruments. 7

Starting with Rimsky-Korsakov and the group of five in Russia and leading to works such

as Webem's Orchesterstüke op.10 or Varêse's Amériques one can find fine examples of musical

works in which the composer uses the symphony orchestra as a bank of possible sonorilies, a

palette of instrumental colours.

HCJIN8ver, the 2Dth eentury also brought about the development of new techniques of

sound prodcction and manipulation. The advent of electronic music and musique concrete not

only opened the ears and minds of composers but was the precursor of ~ whole new line of

evolution of musical instruments.

From the point of view of the contemporary composer, heir of ba'th the "cla5sicaJ" and

"popula(' traditions, aU these 50 called new instrumental timbres are but additions ta the 19th

century palelte. The symphony orchestra as an ensemble may not be weil suited for the

• performance of rock n'roll, but instrumental sonorities developed in one area of musical evolution

4



• such as jazz or rock must somehow be brought together with the sonarities passed down trom

the 18th and 19th centuries.

The synthesized sonorities which were originally confine::t to the eleetronic music studio

have since baen brought to the fcrefront of live, reallime concert music. Sorne attempts have

baen made lowards Integration of live eleetronics within the symphony orchestra in concert

situations.Il The medium in which the old and new timbres are best combinee! and amalgamated

is that of recorded music.9

The advent of the tape recorder extended human aurai memory by allowing the

recording of musical performance, the capture of the magic of musical interpretation and

expression. Il also revolutionized human relationships to sound. With the tape recorder, sound

was brought into the realm of the tangible. Sound was no longer ephemeral, and dependent on

real time perception. It could be encoded, stored and played back out of context. It could also be

manipulated, transformed, reshaped; it became a raw material, clay in the hands of the

composer.

Today, modem recording techniques enable the composer/producer to approach the

production of a musical work as an additive process in which the work is carefully pieced

together in stages. Such techniques as sampling and sequencing of MIDI information along with

• sophisticated techniques of synchronization of computer based digital work·stations and

computer driven sequencers to multi·track tape enable the composer / producer to control ail

possible musical situations and achieve true integration of ail possible musical sonorities in time

and space.

The modem multi-track recordîng studio must not merely be viewed as a facility in which

live musical performances are recorded and packaged for distribution via the media. The

recording studio's capacity of bringing together live musical performance and electronie sound

creation and manipulation broadens the composer's potential. It is thus more than a tool but

rather an instrument. As such, it is the most sophisticated extension of human sound produeing

capabilities.

As the 19th century symphony orchestra coalesced into the ultimate instrument for the

expression of music, sa the contemporary recording studio has become the new symphonie

medium, the medium which brings together ail possible sounds: the expanded orchestra.

At the outset, TEMPS EN TEMPS (limes ln time) was writlen ta showcase this

expanded orchestra .

•



• v. A work for multi~trackstudio

At the very core of the conception of TEMPS EN TEMPS ftimes in time) lies the idea

that the multi-track recording environment extends the ensemble of acoustic instruments. voice

and digital and analogue sound modules (samplers and synthesizers), and brings them together

in a more controled manner than in live performance. 10

Thus the ideal performance situation for the audition of the work is the play-back of the

recording on CO or Tape. This dees not however ruls out the possibility of live performance in a

concert setting. In taet there are three possible performance situations designed iota the score:

Integral play.oack, live ensemble with voiee and tape. solo voiee with tape.

The particular configuration of the ensemble and the fJexibiiity of extraeting multiple

mixes make these altemate perfonnanee situalions feasible. The perfonners in the ensemble are

divided into different groups or elements for recording.

a. Five elements

The first element consists of syntheslzers and samplers sequenced via MIDI

• sequencer and synchronized to the multî-track tape via SMPTE time code. The sampled

materials include samples of the female voiee for text manipulation.and samples of xylophone

and marimba as weil as modified samples ofwind and string. instruments (called syn-instruments

ego syn-hom, syn<larinet etc.).

The second element is made up of acoustic Instruments organized as in a symphony

orchestra (fJute (piccolo), clarinet bassoon, french hom, trumpet, trombone; percussion,

violin l, violin Il, viola. cello, bass). Each instrument is recorded twiee (multi-tracked) so in aelual

fact the ensemble îs doubled.

The third element is a quartet of temale volces. It is aClually one mezzo voice multi­

tracked four lîmes.

The fcurth elament is the solo volee.

The fifth and final element is the Instrumental ensemble from the second element. Here

il is recorded as an ensemble and not multi-Iracked but rather mixed down to stereo.

•
6



• vi. Alternate performance situations

a. Integral play-back

The (irst performance situation (integral play-back) is the mast closely reJated to the

conception of the work. It consisls of a personal audition on home hi-fi equipment of the total

work. The five elements are mixed down and mastered ta CD. Ali peripheral effects

(reverberation, panning, digital sound processing, equalization, fillering etc.) are applied in the

mix-down phase. 11

b. The tirst concert alternative: live ensemble with voiee and tape

ln the second performance situation the first three elements are mixed dawn to a stereo

performance tape (with SMPTE time code synchronizing capabilities) and the four:th and fifth

elemonts (volee and instrumental ensemble) play live. The ensemble perfonns on stage and the

live sounds are picked up via microphones and mixed ta the thre13 first elements (in real time).

Peripheral effects such as equalizalion and reverberation are applied ta the live elements at the

• mixing console. Ali five elements are then reinforced and fad to the concert hall via audio

speakers.12

ln this version, a conductor directs the live ensemble following a guide (metronome)

track which is generated by a sound module, sequenced via MIDI and synchronized ta the

playback tape via SMPTE time code. (This guide track is aetuarry included in a dedicatec:l mix

whid"l is fOO ta the conductor through in-ear headphones. In an ideal selting, every performer has

in-ear headphones with individual mixes.)

c. The other concert alternative: solo voiee and tape

• In the third performance situation, one female singer (the fourth element) perfonns live

on stage ta a tape consisting of an alternate stereo mix-cfown of elements one, two, three and

five. As in the second performance situation, the singer has a dedicated mix including a guide

track fed back ta ln-ear headphones. Bath the microphone and the in-ear headphones are

wireless ta facilitate movement on stage.

This performance situation is open ta any degroe of staging including visual affects,

lighting and multi-media. Ali of these can be synchronized via SMPTE lime code and MIDI

sequencing.13



• 3. SOCIOLOGICAL UNDER·TONES

Before moving on to the anaJysis of the work. certain sociological aspects of lime will be

exposed.

i. The sea of time

lime is the mast elusÎve of concepts. In a musical context, lime is felt as duration, tempo,

~ythm. mater, to mention but a few. In a sociorogical conlext, lime is culture dependenl. lime is

perceived differently in different cultures, and takes on different significance depending 9" the

context in which il is experienced.

ln his book "The Dance of Ufe" in whîch he stud"les the cultural nature of lime, the

anlhropologist E.T.Hall states: "Sinee the beginning, mankind has been submerged in a sea of

lime. The sea is characterized by many diverse currents and countercurrents, fed by rivers trom

different lands: The rivers aller the mix and produce a unique chemistry of time for each location

Human beings, like fish in water, have only slowly made themselves aware of the time-sea in

which they live.'" ln the initial chapter of the book, he examines many kinds of time. Among

• these he cites:

1. Biological lime:

the relationship of biological organisms to the natural temporal cycles of their environment such

as the rotation of the earth, the tides ele.

2. Personal Time:

"the way in which people experience the flow of time in different contexts, settings, emotional and

psychological slates... "

3. Physical time:

time as understood through science.

4. Meta..physical time:

temporal experience such as "déjà-vu" which goes beyond the scrutiny of science.

5. Micro time:

experience of ''time which is unique to each culture."

6. Sync time:

The t~mporal phenomena y; hereby ''when people interaet, they synchronize their motions..

"...peoplewho are out of sync are disruptive and do not fit in."

•



• 7. Sacred time:

'This type of lime is imaginary, Il is repeatable and reversible, and it does not change.".. 'When

American Indian people participate in ceremonies, they are in the caramany and in the

ceremony's lime. They cesse to axist in ordinary lime."

8. Profane time:

"...profane lime marks minutes, hours, the days of the week, months of the yasr, years, decades,

centuries - the entire explicit, taken-for-granted system which our civilization has eraborated."

9. Meta lime:

.....all thase things that phiJosophers, anthropologists, psychologists and others have said and

written about lime."... "Much of the... lack. of consistency between the many theories of lime are

due to different individuals looking at one kind of lime trom the perspective of another.. or

confusing meta time with realily.''2

TeMPS EN TEMPSfTImes in time) is the product of a reflection on these n;ultiple layers

of time. It is inspired by the image of f10wing time; multiple streams of lime, f10wing

independently, somelimes crossing, sometimes merging, constantly changh'9 fram the listeners

point of view.• H. Toffler's waves

The idea that time can be perceived as f10wing at different speeds on many levels was

inspired by another non-musi~J influence: Alvin Toffler's historicall sociological thesis, "The

ThircJ Wave'''. ln this book, Toffler contemplates the fundamental changes in the social patterns

of tomorrow by identifying three waves of evolution of human civilisation. According to Toffler,

the three waves of change in the history of human civilization are the evolution towards

agricultural cultures (first wave), the evolution towards industrial OJlture (second wave) and the

evolution towards information culture and expanded consciousness (third wave).

Even though these waves of human civilization are usually seen as a historical,

evolutionary proC8ss, they can and should also be envisaged as a contemporary phenomenon.

These streams of social evolution are aetually happening at the same time in different layers of

society.

Although it reflects on bath Hall's "Sea of Time" and Toffler's 'Waves", TEMPS EN

TEMPSltlmes in tlme) does not attempt to render these ideas through music. The composition

of this piece is approached rather as a musical simile. The idea of currents of time, flowing at



• different rates simultaneously is a very potent one in musical terms. This idea in itself is the genn

at the basis of lhis work. The specifie applications of Toffle(s waves and of HaU's theories of lime

and extension transference in this musical work will be examined in subsequent sections of the

analysis below.

•

•
10



• 4. ANALYSIS

i. The conception 1perception phenomeno"

(composltional procedure vs. perceptual analysis)

Whenever a composer is asked ta analyze his own work, he must take into aceaunt the

basic differences between conception of the work and perception of the completed performance

of the pieœ. The composer's intimacy wîth the procedures involved in the conception of the work

can sometimes interfere with his objeetiveness vis-a-vis the work.

ln works such as this, it is very easy to get carried away with details which pertaîn to

conceptual aspects of the work which may or may not be relevant to a perceptual analysis.

It is ver) important for the composer to put himself in the place of the listener, or the

theorist when he attempts such an analysis. The ideal anaJytical approach should present a weil

balanced combinalion of conceptual and perceptual insights.

For example, the discussion of harmonie language in Ihis work could easily gel caught

up in very involved, detaited analysis of pem,:Jtational procedures which are apptied 10 perfect

verticat structures. Much of this analysis woutd stem directly fram the composer's own intimate

knowtedge oflhe procedures involved and not from insightful auraI, perceptual analysis.

The following anatysis attempts 10 introduce relevant concepts on both the conceptual

and perceptual levels. Furthermora, ail conceptual aspects are measured against the template of

auraI perception.'

It is hoped that this analyticat approach will permil the reader 10 fottow the logicat stream

of the teXi without being distracted by tedious details.

H. General formai overview: three waves.

When arempting to anatyze a large work. such as this, it is atways important ta get an

overview of the formaI organization of the work and the means Ihrough which Ihis organization is

achiev~d. Once the general concepts have been made clear, it will be possible ta go into grealer

detail.

As il has already been imptied in section 3. ;i. , the piece is comprised of three waves.'·

These waves can be perceived as Ihree individual musical entities made up of smaller structures

which will be referred to as SOUND aBJECTS. These Ihree waves are intertwined as it were to

form one comptex musical work. The work as a whote is puncluated in such a way Ihal one may

l'



• perceive three fonnal sections. (cf. fig. 1) The conditional nature of the preceding staternent must

be stressed because il is important to note the difference between conceptuel and perceptual

analysis.

ln the pre-composilionaJ lay~ut of the work, the musical materials were formalized in

elapsed lime to tonn a symmetrical structure. dividing the lotal duration of 21 minutes into three

sections of 8, 5 and 8 minutes respectively. In each of these sections, the three waves are

present but at varyîng degrees.

The first 8 minutes contain Iirst wave SOUND aBJECTS in a higher percentage than

second wave and third wave. The next 5 minutes contain more second wave, and the last 8

minutes contain more third wave. Figure 1 is a graphie representatian of the work showing how

the three waves and their respective SOUND aBJeCTS interaet În time.(cf. fig.1)

ln each section, the three waves are either perceived individually or combinee!. As the

piece as a whole progresses, instances when waves sound together increase. In essence, it is

as if the listener is experiencing these three waves independently of each other at first but

gradually becomes aware of theîr co-existence in time through ''flashes of expanded

consciousness".

As is trUe in the social metaphor, the three waves not only evolve in time but influence

• each other. Thus at the end of the work, the respective waves have evolved through interaction

with each other (a kind of musical cross-fertilization).

At some instances, only two waves interact but at other limes, ail three waves sound

together. These moments in the piece which are referred ta as "nodes", happen at structurally

important points in time and ~elp to punctuale the work and thus organize the Iîsteners

perception of elapsed time.2

It is important to note that the use of the musical simile of waves is a conceptual tool to

help organize and then describe the compositional procedure. However, the listener's perception

of the work and of its structure need not be dependent on prior knowledge of the extra-musical

impetus. IQ fact, the work must stand on its own, without the use of a program.

ln order to ensure that the listener may allain some degree of perceptual understanding

of the work, the composer must rely on the sounds themselves and on their inlrinsic referential

qualities.

Each wave is thus made up of SOUND aBJECTS that define it tJ:lrough their particular

character. Once the composer has made sure that each wave has its own auraI signature, it

becom~s possible for the listener to identity each wave as he or she hears il. It follows that the

interaction between the waves and their distribution in elapsed time will alsa be perceived. This

• ensures a certain degree of understanding through perceptual experience of the work.
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• The degree to whîch the perceptual and conceptual understanding of the work concur is

entirely dependent on the amount of information the listener can obtain through the perception of

the SOUND OBJECTS. Thase have been composed in such a way as to dativer varying

amounts of information ta the listener.

Depending on the;r content. the SOUND OBJECTS can ralay this information through

orchestration, harmonic-rhythmic-textural make-up. or textual-linguistic coding, ail of which rely

on the iconic nature of certain sounds ta coeMy the information. However, since no two listeners

share the 5ame socio-cultural background, the information perceived will be decoded in varying

degrees based on each Iistener's experience and degree offamiliarity with the Îcons.3

A more thourough examinatîon of the concept of SOUND aBJECTS, the building blacks

of the work, will be needed in arder ta gain insight into the structure and organisation of this

place

iii.ldentification of SOUND aBJECTS

The lerm "objet sonore" was coined by Pierre Schaeffer in his "Traité des objets

musicaux"·. "L'objet sonore", as exposed by Schaeffer could be defined as a disembodied

sound; a sound taken out of context and reduced ta the state of an abject. This abject can then

be described and categorized on the basis of its various objective auraI characteristics.

Although the lerm SOUND aBJECT is chosen ta describe a particular aspect of the

compositional procedure in this work, the concept of the sound object here is much more closely

related to the "sound masses" or "planes" in the music of Edgar Varèse than the "objets

sonores" in the musique concrète of Pierre Schaeffer.5

The concept of the SOUND aBJECT which is at the center of the compositional

procedure in this work tS re!ated to Varèse's planes in that it apphes to composed structures

whithîn the work rather than found objects such as in Schaffer. These composed structures are

perceived in space and time and evolve and interact whithin the time frame of the work.

The term SOUND aBJECT seems well suited since it refers to an aurai element in the

work which is characterized by its constituent altributes. SOUND aBJECTS can either be static

or dynâmic (metamorphic) in their constitution. If any of the attributes are composed in an

evolving manner, the object is perceived in a state of flux

Furthermore, the concept of the SOUND aBJECT, as in Schaeffer, must be understood

as a phenomenon that is percetved on many levels; from the micro to the macro. Taken to the

extreme, the largest sound abject could be the piece jtself and the smaJlest, a single note within

the piece.
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• The composition of TEMPS EN TEMPSfTimes in lime\ involves the construction of

particular SOUND OBJECTS and ttleir combination to farm larger SOUND aBJeCTS perceived

on higher levels.

Sorne of the attributes that help define SOUND OBJECTS in this work are: timbraI

content, harmonie density, lemporal density, registrai enveJope, texture, spacial fecus, temporal

fecus and panoramic distribution. Each wave cantains SOUND OBJECTS which have specifie

charaeteristics. These aet as t.L:ral signatures and help define the wave as such. Each SOUND

aBJeCT is charaeterized by a combination of any nurnber of the aboya attributes'

1. Timbrai c:ontent:

The orchestration of a parti:urar SOUND aBJeCT renders it identifiable as such to the listener.

2. Harmonie density:

The harmonie language of this work is based on the concept of harmonie density; the relative

vertical space between tones (frequencies) in a given vertical structure..Since the unit of pitch

here is the semi-tone the limit of harmonie density is the semi-tone eluster. SOUND aBJECTS

can therefore be categorized by their relative situation on the scale of harmonie density from the

semi-tona eluster ta the extrema sparse density of the two octave cycle. (cf. section 4. iv. band c

• for a comprehensive exposition of this harmonie system.)

3. Temporal density:

The relative number of events in a given time period can also serve to determine the nature of a

SOUND OBJECT. As with the harmonie density, abjects can range from extreme high ta extreme

low density. (Compare the SOUND aBJECT al 12;54 with the following SOUND aBJECT al

13;00)

4. RegistraI envelope:

SOUND aBJECTS can be categorized according to their placement in the registrai space and

according to the relative area they occupy. The envelope or shape of the abject cao be either

statie or dynamic.

5. Spacial focus:

A given SOUND aBJECT can be situated in a particular spacial perspective. Such orchestration

techniques as tremolo strings or muling homs ca" be used to achieve spatial focus. In addition,

varying reverberation in the recording or the reinforcement of the instruments also serves to

place SOUND OBJECTS in space. (cf. sections 4.vl.h. and 1.)

6. Panoramic distribution:

This refers to the situation of a SOUND aBJECT within the left 1 right stereo image or the more

• complex possibitities of spaeial diffusion of sound in a live performance situation.
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1 7. Temporal locus:

This is a much more elusive concept which involves the establishment of a socio-historical point

in time for a given SOUND OBJECT. (cf. section 4.v.b.)

8. Texture:

The concept of texture encompasses ail of the above attributes. Texture is established by

combining temporal and harmonie densities at variable degrees of the periorlic 1aperiodic

continuum, as weil as timbre and relative amplitude (Ioudness). (cf. section 4.iv.g. below for

more on the periodic 1aperiodic continuum and its relation ta texture.)

It must be stressed that the perception of a SOUND aBJECT as such is the ooly

criterion which permits its classification. In this manner, the conceptual and perceptual aspects

of composition are kept very close together.

iv. Overall musical language

ln order ta better understand the nature of the SOUND OBJECTS, general aspects of

harmonic. rtlythmical, orchestrational. Iinguislic and technological organization wiJr be examined.

Il a. Duality in aurai perception: vertical/ horizontal

As a first step towards understanding the basic musical concepts that come together ta

form the musical language of this work, one should re-examine a very funcamental aspect of

auraI perception: the duality of vertical and horizontal perspectives.6

As with many concepts in music such as high / law or dark / !i9ht, vertical and horizontal

are just visual metaphores. Here the metaphore serves ta illustrate the most fundamental duality

inherent in aurai perception: the cross-relatîonships of sounds heard simultaneously or in

sequence.

ln arder ta perceive the structure of complex auraI stimuli such as music, the listener

must decode the relationships between individual sounds. Since sound as such is only perceived

in relation ta time and many sounds can be present in a given auraI str.Jcture, il folJows that

sounds will be perceived both simultaneously and in sequence. The listener is exposed ta bath

coincidental and sequential information and makes distinctions based on perception of relative

frequency, relative timbre, relative placement in time and in space. Il then becomes possible to

infer inter-relationships of Ihese multiple sounds in bath perspectives.

(cf. fig. 2)•
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• This phenomenon is basic to such musical concepts as maladie structure, counlerpoint,

harmonÎe function, harmonie density, temporal density, timbre perception, orchestration and

texture, to name but a few.

By retuming to this fundamental duality and using il as the starting point, it becomes

possible to impose one's own particular set of guidelines for organization 'vVtlich become the

essence of the musical discourse. Ail aspects of the musical language pertaining to this work

and presented in the discussion that will follow will be measured against the background of this

duality.

b. Harmonie system: The Magic Square

It has already baan slated (c.f section 4.;;;.) that the harmonie language of this work is

basad on the concept of harmonie density. Here harmonie (or vertical) density is defined as the

relative space in register between the frequencies of the tones thal sound together in time. This

concept is exposed auralJy in the first 6 seconds of the work, in the first element. (sampled and

synthesized vocal sounds).(cf. score p. 1) ln essence, this initial gesture is a nul·shelJ statement

of the underlying hannonic system of the work.

• The venical structures are organized in a scale from extreme low to extreme high

density, with venical structures of Iwo octave cycles at the low density Iimit and semi-tone

clusters at the opposite limit. Every step in between represents orye grade in the scale. These

grades can be named in tenns of the semi·tone count of their venical intervals: (24, 23, 22,

21 ... 1,0) where 24 is the two octave cycle, 12 is the octave cycle, 2 is the whole-tone cluster, and

Ois the unison, etc. 7(cf. fig. 3)

The SOUND aBJECT referred to above is better described as a Magic Square7.,

presenting movement from extreme 100 (24) la extreme high (1) density and resolving on 0 or no

density. The resulting melodie or horizontallines unfold the vertical interval cycles over time. (A

discussion.ofthe horizontal aspects will follow in 4. iv.d and e.)

ln this work, SOUND aBJECTS in different waves are composed at different segments

of the density scale. First wave SOUND OBJECTS are generally melodie in nature and thus

evolve at density 0, the unison. Second wave SOUND aBJECTS occupy the intennediate

segment of the densily scale (1-11), and third wave SOUND, aBJECTS a~e characterized by

hannonic densities between the oetave and the two octave span (12-24). SOUND OBJECTS

which span the whole density scale, such as the Magic Square cited above, appear only in

sections of the work where aU three waves coincide.•
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1 Furthennore, towards the 6nd of the work, the purity of application of the system is

tainted as the waves begin ta show signs of their intenningling. (The particular harmonie

character of each of the three waves will be examined in greater detail below. cf. S. iii. a,b,and c)

The use of such a system permits the instantaneous aurai identification and

classification of harmonie structures at the extreme limits of the scale. Such quick identification is

crucial if one is 10 recognize the nature of a particular SOUND OBJECT as tirs!, second or third

wave.

This system also permits simultaneous sounding of SOUND aBJECTS from different

waves while at the same lime, keeping them in perspective. (eg. second wave SOUND

OBJECTS evolving between densities 3-4 can be embedded in third wave aBJECTS at

densities 14-23 and bath keep their intrinsic harmonie nature elearly defined). (cf. score at 11:14

p.34 )

Furthermore the ambiguities resulting in the use of segments at the middle of the scale

(10,11,13,14) or lhe us,~ of odaves vs. unison permits the oppo::;ile effect; blending. The slow

migration of SOUND aBJECTS from one segment of the density scare to another' also helps ta

create a sense of evolution from one wave ta the next.

Besides serving as a system of stratification of vertical sonorities, this hannonie

approach also helps determine the overall harmonie palette.of a given SOUND aBJECT.

The grades on the densily scale are but the pillars on which this harmonie system

stands. Like ail aspects of music, one only underslands the true funetion of the system when it is

examined over time.

c. Points between perfeet structures

The perception of harmonie motion in this pieee rests on the listener's ability to hear the

differenœ between perfeet and imperfect structures.

A quick examination of ail the vertical structures delineating the scale of densities in the

Magic. Square reveals an obvious fact: they are ail constituted of only one type of interval; je.

density 0 ::;: unison, densily 1 ::; minor second, density 5 ::;: perfect fourth, etc. (cf. fig. 3) These

vertical sonorities, referred ta as "perfect" structures, serve as signature sonorities in the piece

since they ail share a certain blandness or transparence. This auraI attributs becomes obvious

when one compares the sound of these perfeet structures with vertical sonorities composed of

mixed intervals: "imporfecf' structures.

The harmonie discourse in any given SOUND OBJECT is achieved by creating motion

between perfeet and imperfect structures. Any step-wise motion of any voice within perfect

structures will result in impertect structures. The nature of the resulting imperfect structure
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• depends on the orÎginating perfect structure, the type of motion and the number of voices

moving. Given the number of perfect structures in the Magic Square and the number of

variables involved in their setting in motion, il becomes clear that this system yields a great

variety of possible harmonie colours while insuring a certain degree of structural integrity. (cf.

section S.iii.b for detailed anatysis of this harmonie process in the second wave SOUND

OBJ~CT5al 3:00. 4:10 and 4:53)

d. Melodie Implications of the pitch organization: streams of sound

•

•

ln any given SOUND OBJECT, sounds ca" be related to one another basecl on the

listeners identification of their shared attributes. For example, three conjunet tones played

sequentially by a clarinet will be grouped togelher in the hstener's ear since they share the

particular timbre of the clarinet. However, if these same three sounds QCCUr at very distant points

in time from each other, thair inteNelationship slands less of a chance of being noticed.

The listener's abilily to group sequential sounds together is entirely dependenl on his

particular capacity of remembering sounds over lime: his aurai mamory. Within the limits of the

listener's aurai memory, such groups of sounds evolving in the horizontal perspective will be

perceived as streams.

As soon as at least one stream of sounds evolves in tim.e', the brain recognizes the

changes in auraI stimuli and infers relationships between thern. When many streams evolve

simultaneously, the brain perceives not only the sequential relationships wilhin each stream

(horizontal perspective) but also the combinatorial relationships (vertical perspective) between

the sounds that coincide at any gi'len point in time

Furthermore, when sounds in one single stream overlap due to resonance or

reverberation, relationships on the horizontal perspective translate to the vertical perspective.

To illustra;te this point, one needs only imagine the three aforementioned clarinet tones heard in

a reverberant space. Although the instrument produces three distinct sounds in sequence, the

reverberation causes each one to linger and the listener hears ail three sounds bath 'in time' and

'al one lime'. Melody becomes harmony,

ln essence, the two perspectives (horizontal and vertical) are ne~er really separate,

They come together to form a whole.

The Magic Square referred to above (4.iv.b) also conlains the germ of lhis idea, Since il

is coniprised of perfect vertical structures evolving and succeeding each other, the Magic

Square, much like the figure and ground icons in visual arts, simultaneously presents two

complernentary yet conflicting perspectives.& Here, in aurai perception, both the vertical and
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•

,

horizontal aspect of the parfeet structures are discemible. Perception ca" shift trom one to the

other at will.

Since the different vertical structures have the!r harmonie charaeter spread out over

lime, the lislener hears this character bath 'at one lime' as a harmony or chard and 'in lime' as a

melody or sequence of sQunds. 9

This duality in perception will be experienced in ail waves and la varying degrees. In the

nodes where three waves coincide the predominant use of parfeet structures and homogeneous

textures will inlensify the phenomenon. In such instances, the Iislener cao choose at will

between vertical and horizontal perception by focusing his attention on one or the other. At other

instances, aspects such as temporal density, orchestration, or articulation ca" direct the

lislener's perception towards either the vertical or the horizontal perspective.

For example, in the fourth node al10:30,(cf. score p 30·33), the sampled and

synthesized voices in the tirst element sound a succession of perfect vertical structures:

(12,13,14,16,19,24,16,3,18 etc). Starting with the f1ute, clarinet and bassoon of the tifth element

and proceding with the ether acoustic instruments of the second and tifth elements. individual

or composite horizontal streams are drawn out of the vertical structures. This orchestrational

procedure directs the listener's perception lowards the horizontal perspective.

e. Melodie mode fram interseeting perfeet structures

ln an effort to help distinguish them frOIn the second and third wave SOUND OBJECTS,

first wave OBJECTS have at theïr core a rather different compositional approach which should

be examined in greater detail.

ft has already been stated above (4.iv.b) that first wave SOUND OBJECTS are

composed at the absolute limit of the density scale: O. What this means is thal they will be

perceived mainly as melodic structures in which events unfold along the horizontal plane.

• The vertical perspective in these OBJECTS is heard either as the result of resonance

and reverberation within one stream or the effect of interaction betweeen multiple streams.

ln arder ta maintain a certain degree of integrity on overall sound, a special dedicated

melodic mode was extraeted fram the multitude of possibililies offered by the Magic Square.

ln the Magic Square, the lis' ·';ner hears simultaneously, a succession of perfect vertical

structures and a collection of decending streams of perfect structures.

Of these streams, the structures of density 2 and 5 (whole tone scale and cycle of

perfeet fourths) have been extraeted and crossed to form an imperfect mode.(cf. fig. 4) This

mode - which wiÎI ba called the 2·5 mode for obvious reasons - is basic to the composition of

maladie streams in tirst wave OBJECTS.
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•

•

Further examÎnation of fig.4 Shows the particular structure of the 2-5 mode. The

intersection of the two perfect structures craates a mode in which semi-tone segments are

inserted ioto the whole-tone scala at every minar seventh. This is due to the tact that the paned

fourth (5) is not comma" to bath structures white the minar seventh (10) is.

The insertion of semi-tone rela~ionshjps in the whole-tone scala craates points of tension

in the streams. Thase points of tension ca" be made to serve as local tonies (or centers) in the

maladie structures. The fact that Ihese points of tension accur at every minor seventh allows for

the establishment of many local pitch centers. Thase local tonies are thus stratified and sc, being

fixed in register, they impose their own attraction at specifie points alang the vertical perspective.

Since the first wave SOUND OBJECTS are primarily built araund the third and fourth

elements (voice quartet and solo volee), the streams span a relatively small segment of the

vertical perspective, namely the two octave range with the lower lîmit of Ab (major third below

middle Cl. In this two octave span, three local points of tension occur: Sb-S-C at the lower

segment, G#-A,·Bb at the middle and F#-G-Ab at the top. Closer examinalion of the following

sections in the'score will help iIIustrate this point.

The solo voiee (fourth eJement) from 0: 16 to 3:00 carries the main stream of a long tirst

waVB SOUND aBJECT. This SOUND aBJECT is separated into .four segments by third and

second wave OBJECTS at 1:09, 1:50 and 2:22. In the first and second of these segments, the

vocal stream evolves in the lowar range of the 2·5 mode, stressing Sb and B. In the third

segment (1:55-2:22) the melo:dic line expands to the middle range of the 2-$ mode and stresses

G#-A-Sb. Fînally, in the fourth segment (2:43-3:00) the vocal stream in the fourth element (solo

voiee) arrives at the top of the range stressing F# and G while voiee 1 of the third elernent

(vocal quartet) spans the low and mid ranges ending on Sb and A in the middle range.

This meladic mode remains constant in tirst wave OBJECTS throughout the course of

the work. ,

f. Multiple Jevels of perception

The concept of shifling perspectives dealt with in section 4.iv.d implies the listener's

abilily tofocus at wiJl on d'rfferent aspects of a given SOUND aBJECT. The vertical and

horizontal perspectives, while being fundamental, are but two of many aspects of aurai

perception. Other dimensions unfold through the jistener's directed attention ta multiple levels.

It has already been suggested that SOUND OBJECTS can be heard as multi-leveled

structures. (cf. 4,1.: Identification of SOUND aBJECTS ) ~ince thase structures are made up of

t multiple elements, the lislener may fecus at will on the small detai! (the micro-Ievel) or the big

picture (the macro-Ievel).
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• ln aoy given SOUND OBJECT the lîslener Is free to maye trom one level of perception

to anolher, and the level of understanding or coherence depends on the jistener's ability to infer

not only the low-level (foreground) relationships among an object's constituent elements but

more Împortantly, the many tiered middle-Ievel (middleground) and high-level (background)

relationships within the SOUND OBJECT.

This multi..dimensional p'lrception can be extended outward to infer relationships

betw~en SOUND aBJeCTS within one wave and uttimately between the three waves. Il can

a/so be extended inwards to levels where 'microscopie' relationships betweeen sounds generate

adual acoustîc phenomena such as timbre and harmonie colour. (This aspect of aurai perception

will be explored in grealar datail below. cf.4.iv.g.)

Although the micro and macro aspects of perception are referred ta separately, bath

perspectives are coincident in the listener's conciousness. Theability ta focus at will on one

aspect or the other enhances the listener's perceptual experience. In attempting to analyze any

SOUND OBJECT it is therefore important to keep it in perspective, to be aware of its place in the

scheme of multiple levels of perception.

g. The periodic 1aperiodic continuum

An important related aspect in the composition of SOUND aBJECTS is that of texture.

The understanding of the approach to texture revolves around a basic duality in aurai

perception; namefy the difference between periodic and aperiodic distribution of events in time.

The degree ta which events will be perceived as periodic or aperiodic is detennined by

the level of predietability in t~eir temporal organization. Predietability is achieved through the

establishment of discernable patterns, however simple or complex, and the repelition of these

patterns.

This dualily lakes on ils real significance when examined in the light of multiple levels of

perception. The resultant auraI effect of degree of periodicity in a given SOUND aBJECT

changes depending on the level at which it is perceived.

• A highly periodic SOUND OBJECT perceived at the macro level will translate ta a

metrical, rhythmic perception of pulse. A highly aperiodic one on the same level will translate ta

a sporadic, non-metrÎcal rhythmic field.

However, a SOUND OBJECT with a high degree of pcriadicity translates on the micro

level ta the perception of oscillatary tone. The opposite end of the spectrum on this level will be

heard as noise.

These four limits, pulse, field, tone and noise, frame a system of values which, taken

together, constit~te a continuum in aurai perception. On this continuum there exists a point at
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• which pulse becomes tone and field becomes noise. This point is the threshold at which the

brain brings together individual avants and perœlves lhem as a whote. (cf. fig. 5)

Ta analyze and qualify the texture of a given SOUND aBJECT is ta place il in the

context of this continuum. lo

The periodic 1 aperiodic continuum is basic to the perception of timbre at the micro level

and of texture at the macro Jevel. The distinction between timbre and texture is merely

depandant upen which sida orthe threshold the SOUND aBJeCT lies.

ln addition to, and somehow included in the notions of texture and timbre, concepts such

as dissonance 1consonance, hannonic and orchestrational calour, and articulation are also

related ta the periodic 1aperiodic continuum. Ali of thase complementary aspects of aurai

Perception depend on the degree of complexily in the micro-level interaction between m411ipre

streams of patterns at different points along the periodie' aperiodic continuum. 11

Armed with this insight on the periodic' aperiodic continuum. it is now possible ta assess

the texturai characteristics of SOUND aBJECTS in the thr~e waves that make up the work. For

the purpose of further illustration we can compare two relativeJy simple SOUND aBJECTS; the

second wave SOUND aBJECT at 3:00 (cf. score p.7 and 8) and the fi",1 wave SOUND aBJECT

at3:27 (cf. score p.9).

• The basie difference between these two OBJeCTS is their relative place on the axis of

the periodie' aperiodic continuum. On the macro level, the secon~wave SOUND aBJeCT

conve'/s a definite sense of pulse through repetition of short melodie and rhythmic patterns. The

first wave SOUND aBJECT while not entirely devoid of rhYthmic patterns exhibits a more

irrational temporal structure ~ich is experienced as a r1'1ythmic field.

On the micro lever however, they oceupy the same relative region of the periodie'

aperiodic continuum. Althoug~ their orchestration is different, they share the same perOJssive.

aperiodic timbrical nature. They also share the added element of periadicity supplied by the

sustained tones in the brass and strings.

h. Rhythm as a texturai' temporal tool

ln light of the preceding desaiptions. it becomes obvious that rhythm is used here as a

means ta an end. In general terms, streams of avents are organized in ti(fle in such a way as ta

create a combinatorial effect which results in a great variety of textures. These textures are not

only perœived as such but also read ta altered perception of time.

ln hi9h1y periodic SOUND aBJECTS such as the second wave SOUND aBJECT at

1 3;00 described above, streams of rhythmie and meladie patterns impress a sense of pulse on

the listener by means of artiOJlation and repetition. The ~Iative length of the individual patterns
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within the stream detennines a higher-Ievel meta-pulse or meter in that particular stream. When

textures such as these are heard, the listener experîences time flowing, time as motion.

When two or more streams of conflicting meters are superimpoSed, the listener

experiences complex textu~es where time seems to f10w at different apparent speeds (or tempi)

depending on whether he or she choses ta fecus on one or the other stream.

ln SOUND aBJECTS of aperiodic texture such as the tirst wave SOUND aBJECT at

3:27, non repetitive streams are combined ta create fields in which the absence of pulse leaves

the jistener in a sort of temporallimbo. Even though the rhythmic structure of the individual

streams may be highly organized, this organization is intended to insure the non-establi~Jhment

of meler. The aim is to alter the listener's sense of time in such a way as to expose diffe.ent

temporal perspectives.

The following examinalion of yet another SOUND aBJECT, the third wave SOUND

aBJECT in the first element at 13:00 (cf. score p.44-49), will shed more light on the telationship

between rhythm, texture and temporal perspective.

ln this SOUND aBJECT, synthesized sounds with vocal charaeteristies are organized ta

create a different type of aperiodic structure. Il spans the total range of the vertical perspective

but ils harmonie density is low. As in the tirst wave saUND aBJeCT examined above, each

stream follows its own rhythmic scheme. Here however, the duration values are on a much

longer scale. The lowar voice~ evolve in durations of21, 13 or8 seconds while the higher voices

ring for shorter durations (5,3,2,1 sec.)

This particular combination of aperiodic rhythmic structure with long durations and

ringing resonant tanes places the SOUND aBJeCT samewhere in the middle of the periodic 1

aperiodic continuum. A1though it is refativelty free of readily discernable repelitîve patterns at the

macro level, the resonant nature of the timbre is highly periodic on the micro level.

Furthennore, when heard in the proximity of other OBJECTS evolving on much shorter

time scales, the extremely long durations convey a sense of timelessness, of grand proportion.

This sense of multiple temporal perspective is even more apparent when suth third wave
aBJeCTS sound coincidentally with aBJeCTS on a shorter time scale. (cf. score p 34-44).

i. Metamorphic SOUND aBJECTS

UntiJ now, the discussion of SOUND aBJECTS has been limited ta statements

pertaining ta their nature and make-up. Although many of their attributes may remain unchanged

over the span of time in which they are heard, one or more may be dynamic.
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• The mest commen fonn of modulation or motion happens in the vertical or horizontal

perspective. In thase instances, OBJECTS evolve by articulating motion in vertical structures

al''ld by establishing streams in which horizontal motion is apparent

As may be Împlied by the preœding discusion of the periodlc 1aperiodic continuum,

OBJECTS cao be made to evolve along the texturai axis as weil. Keeping in mind the four limits

of the continuum; pulse, field, tone and noise, and the threshold that separatas miao and

macro levais of perception, it becomes obvious that modulation or motion through the continuum

of texture is also a possibility.

Since texture is affected by phenomena on bath sidas of the threshold, changes in

degree of periodicity on the micro level will affect change in the timbre and harmonie calour of

the SOUND OBJECT. Changes in degree of periodicity on the macro level will affect modulation

'or flux in the texture of the SOUND aBJECT,

j. Micro..mythmic and Macro..mythmic distortion

Once the texture of a particular SOUND aBJeCT has been established, a certain

number of procedures may be applied to impose motion or change in texture. 'Nhether these

changes be in'timbre or in hannonie colour, the mechanism that brings about the change is the

::>ame.

'Nhen aBJECTS have high periodicty on the micro level, they are heard as tones. Even

though their periodieity is perceived on the micro side of the thl"JJ~hold, the reJationships

between the various repetitive pattems which make up the wavefonn and detennine the aurai

signature of the tone can be ~isualizedor better yet conceptualized as poly-rhythmie

relationships of microscopie proportions; micro..mythm.

Any change in the micro-rhythmie relationship between the constituent wavefonns of a

given tone will affect a change in timbre, A change in timbre is made more drastie by introducing

change in the aperiodie micro-rhythmie reJationships, noise content.

lJYhen tcnes are cornbined, their constituElnt wavefonns intenningle and engender

complex poly·rhythmie micrcrstructures, The ratios betwen the waveforms detennine the aurai

signature of the combined tones, their harmonie colour.

'Nhen the established textu~e of a given object is transfonned, itsstasis is distorted and

the listener perceives change. In this sense, changes in timbre and hanT!0nie colour within a

given saUND aBJECT can be referred to as micro.mythmic distortion.

Ali that has been stated above also applies to the aBJECTS perceived at the macro

level. When an saUND aBJECT displays a highly periodie texture, its periodicity can be

distorted by ir.trodueing conflieting periodie streams or by introducing streams of aperiodie
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1 events. Such change in the texture of a given SOUND aBJECT can be referred ta as macro·

rhythmic distortion.

An examination of the complex second wave SOUND aBJECT heard from 11 :05 ta

13~00 (cf.score p. 32~) will help iIIustrate this aspect of the musical language. (cf. section

S.iii.d for detailed analysis of this SOUND aBJECT)
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v. Unguistic aspects of composition

TEMPS EN TEMPS (limes in time) is a work which brings togelher instrumental and

vocal elements. The texts which have been woven inta the musical fabric of the work are short

excerpts taken from works by John Cage (45' For a Speaker)'2, Jean-Paul Sartre (La Nauseep3.

Wolfgang Borchert (Nachts Schlaffen die Ratten dochP", D.H. Lawrence (A,oocalypse}15, Nina

Hagen (T. V. Glotzer)'8, Gerald LeBlanc (Geographie de la nuit rouge)'1 and Rainer Maria Rilke

(Herbsttag)18. In addition to the se excerpts trom the litterature, rive words; "SOUFFLE",

"BREATHE", "HAUCHE","START'" and "STOP'" are also usad.

As this Iist implies the texts are in three languages; English, French and German. They

a~e not set to music in the conventionsl sense but father incorporated inta the musical discourse

They were chose" for their sonorous character as weil as for their capacity to communicate vivid

images which can be related 10 the three waves.

The compositional approach ta text and its incorporation into the musical discourse is

heavily reliant upon fundamental aspects of language. In arder ta gain insight into this other

perspective of the musical language of Ihis work, it is essential to explore severa! basic linguistic

concepts and their relationship la the purely musical phenomena diseussed so far.

a. The semantic 1phonetic continuum

Spoken and sung language relies upon the same raw materials as music for its

construction. Spoken language and music can bath be understood as organized sound. The

boundary between text and music, word and tone, is e1usive ta say the least. lt can nct be

clearly defined since it is entirely subject ta the understanding of implied meaning: semantics.

When in the context of a musical work, a listener hears a SOUND aBJECT which

displays a textual constituent, the aurai experience takes on a totally different added perspective.

The perception of such a SOUND aBJECT will trigger a multitude of connections and

relationships to ideas and images (gestafts) at many Jevels of the Iistener's consciousness.

However, the degree to which these connections are made is entirely dependent on the listener's

ability ta understand the semantic content of the SOUND aBJECT. If the meaning encoded in

the sound is not understood, ail that is perceived is its phonetic content; the sound itself.

Here again, as in the case of periodic and aperiodic aurai stimuli, 1he perception of the

phonetic aspect of a SOUND aBJECT and the understanding of its semantic content are two

opposite extremes on yet another axis of aurai perception. There are sa many points in between

1 these two opposiles that one may again speak of a continuum; the semantic 1phonetic

continuum. (cf. fig. 5)
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ln order to clearly demonstrate this point, it is necessary ta emphasize the perceptual

nature of the semantic! phonetic continuum. From a purely conceptual point of view. the

phonetic content of a SOUND aBJECT remains constant even as the semantic content

increases. A SOUND aBJECT vmich displ<JYs no semantic content communicates no meaning to

the listener. It exists only as a phonetic SOUND aBJECT. On the other extreme of the axis,

SOUND aBJECTS vmich display total semantic conlent convey their entire meaning to the

Iistener but still retain their phonetic character.

However, from the point of view of the listeners perceptual relationship to these SOUND

aBJECTS the importance or relevance of the phonetic aspect of a SOUND aBJECT decreases

as the semantic content increases. The listener perceives SOUND aBJECTS with high semantÎC

content as language and the phonetic or purely aurai nature of these SOUND aBJECTS is

taken for granted. In this sense only may we speak of the phonetic and semantic aspects of

SOUND aBJECTS as opposiles. (cf. fig. 6a and Sb)

ln addition ta the vertical! horizontal and the periodic! aperiodic dimensions of aurai

perception, any given SOUND OBJECT can also evolve along the axis of the semantic!

phonelic continuum. (cf section 4.iv.a. and g.) The relationship between these extremes is

further qualified by the listener's acquaintance with the particular rules vmich deteemine how the

sounds are combined and sequenced in the horizontal perspective to form larger units which

convey meaning.

The successful transmission of meaning (semantic content) through sound (phonetic

aspect) implies the establishment of a hierarchical system of organization of sounds in time.

ln spoken language. sounds are organized in time fotfowing an additive system. In this

scheme, basic units of vocal saunds called phonemes are combined along the horizontal

perspective ta form targer units.

There are two basic types of phonemes which are categorized according t'J their

placement in the context of the periodic 1aperiodic continuum. Vowels are phanemes which

display a high degree of periodicity and are therefore of a rasonant nature. Pure vowels

(monophthongs) can combine to create more complex units of periodic (resonan!) phonemes

(diphlhongs, lriphlhongs).

At the other pole of the periodic 1aperiodic continuum are phonemes which have a

higher é!egree of aperiodic structure. These phonemes calted consonants display a higher noise

content and are therefore more percussive in nature.

Phonemes are combined to form larger units of sound called syllables vmich in tum

combine ta form words. At this level in the scheme of organization, the units of sound (words)

acquire a semantic content. They convey meaning. Certain types of sytlables can unite to form

morphemes which can be added to words ta change or alter their semantic content. 19
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From this point on, words are calegorized <Jccording 10 their semantic content and

organized in the horizontal perspective following a system of rules {syntax) goveming their

funetion in the context of stilliarger units of sound called phrases. These units combine in tum to

form larger units of growing complexity: sentences, paragraphs, chapters, etc. 2O

The analysis of the lextual or finguistic aspects of SOUND aBJECTS in TEMPS EN

TEMPS Ulmes ln time) will rely upon an understanding of these basic notions of language and

an examination of the compositional procedures used in the treatment of the text.

Even though the use of text in ,., musical work requires that the listener be able to

decrypt Iinguistic codes as weil as purely musical anes, the intrinsically aurai nature of speken

and sung texts in a musical context gives the composer the added option of treating text as

sound.21 By carefully controlting the degree of semantic communication, the composer can

establish the fecus of a particular textual SOUND aBJECT along the axis of the semantic 1

phonetic continuum and by the same token, impose motion along this axis. In essence, SOUND

OBJECTS can evolve over time in the listener's perspective from sound as sound to sound

implying meaning. (cf. fig. 5) The following analysis of two textual SOUND aBJECTS from the

score should help put these notions into perspective.

ln the third and fourth elements in the firsf wave SOUND aBJeCT from 0:10 ta 3:00

(cf. score p. 2-7} the semantic content of the lext is totaly hidden. The solo voiee presents the

periodic vowel sounds [0] [el and [aù] fram the words "souffle, breathe and hauche" in different

combinations and gradually adds the other phonemes : (''f', "s", "the", ''ffIe'') to the stream. The

voices in the third element present only the sibilant content of these words ("5", "sh", ''th'') in an

aperiodic field.

Although the semantic content may be inferred through the combined effect of these Iwo

streams, none of the words is' expressly stated untit the point at 2:22 when the third element

stream converges on the word "SOUFFLe".

ln the second WBve SOUND OBJECTfrom 6:20 to 6:66 (cf. score p.17-19) the S2mpled

voices of the first eJement present the Borchert text "Nachts schfaffen die Ratten doch''20 in a

M3gic Square structure where the vertical and horizontal perspectives contain the total phonetic

content of the phrase at ail times. Although it is possible to discem the semantic content by

focusing perceptual attention on any of the four individual streams, the quasi·identical timbre of

each sampled voiee and the masking effect of their superimposition renders this very difficult.

ln the subsequent SOUND aBJeCT (6:41-8:56) the pattern of repetition of words in

each voiee is sHghtly altered so as ta cause a graduai convergence. As each voiee in tum

becomes synchronized, the semantic content becomes progressively more apparent and in the

final two seconds the tolal phrase is heard in unison. This SOUND aBJeCT is thus pereeived as

moving forward along the axis of the semantic Iphonetic continuum.
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• b. Referential quality of SaUNa aBJECTS

Once text is reduced to its phonetic aspect il can be incorporated inta a larger system of

musical organization. where ail sounds or combinations of sounds can be perceived in the

context of the semantic 1phonelic continuum. A1though the semantic 1phonetic axis of

perception is mast relevant to SOUND OBJECTS with textual content, the concept of sound

versus meaning can also come into play in the perception of purely musical, non textual SOUN 0

QBJECTS. In thase SOUND OBJECTS. certain sounds or combinations of saunds are

underslood as iconic signs.

ln the field of semiotics, the generalty aceepted definition of a sign is that given by

Charles Sanders Peirce. Aceording to Peirce a sign is "something which stands to somebody for

something in sorne respects or capacity"23. Peirce also emphasized the distinct nature of iconic

signs (or icons) in his stalement of the fact that "their relation to that of which they are a sign lies

in the sharing, or joint possession, of sorne quality or property; in other words, the iconic sign

and the thing depicted have the same property."2-4

The notion of aurai stimuli as iconic signs implles the recognition of a relationship

between a particular sound, a listener and an idea or a "thing depicted". An example of such an

iconic sign in music is the hom cali. This particular sound, characterized by its timbre, its rhythm

and its harmonie signature (usually frflhs and fourths) carries with il the meaning oUhe hunt or

the charge. Upon hearing this particular pattern of aurai stimuli, a multitude of related images

may be conjured up in the mind of the listener.

ln other words, such SOUND OBJECTS have the capacily to convey meaning, to refer

to certain related ideas or gestalts wi:hout the use of linguistic coding. Much the same as in the

recognition of the semantic content of spoken text, this referential qualityof SOUND aBJECTS

is highly dependent on context and culture. The Iistener can not fully understand the meaning of

a text if it is in a foreign language. Ukewise, the listener will not recognize the iconic nature of a

sound if there is no equivalent in his or her experience for "that which is slgnified".

The proliferation of global culture via the mass media (films, television and radio) has

placed a very large number of such auraI icons into the collective consciousness. Il is therefore

possible to expect that the referential quality of certain SOUND aBJECTS will be readily

recognized by the listener, regardless of his or her regional cultural background.

The following exemple of an auraI iconic sign and its "signification" in the collective

consciousness should help ilIustrate this point.

The characteristic sound of a teletype machine has been used to such an extent in the

introductions to radio and television news t'ulletins that it has aquired an iconic nature. Upon
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hearing Sllch a sound. the related concepts of information transmission, news flash, etc. are

broughl to mind. This type of icon alsa cames a relatively precise cultural 1temporal signature in

Ihat il not ooly relaies to the concept of information transmission but also places this concept in

the context of an industrialized, information based culture in the middle part of the twentieth

century. A comparative lis! of related ieans which signify roughly the same ideas but al different

historical periods could încJude; the sound of morse code, the sound of a young boy shouting

"Extra! Extra!", the sound of a town crier ringing a balt and shouting "Haar ya! Haar ye!"

Although aU Ihase examples carry a certain arnount of linguistic coding, their inlrinsic

referentia! quaJities stem trom the listener's recognition of their particular auraI signature. This

recognition on the part of the listener is independent of his or her decryption of the linguistic

code. (ie. lt is not necessary to decipher the message encrypled in the Morse code transmission

in order ta make the semioUc connection.)25

ln the context of this work, the relative placement of a given non textual SOUND

aBJECT on the semantic 1phonetic continuum will be determined I;ly the degree to which it is

recognized as an iconic sign. The use of referential non textual SOUND OBJECTS along with

textual SOUND aBJECTS helps bridge the gap between the linguistic and purely musical

aspects of aurai perception.

The second wave SOUND OBJECT from 6:20 ta 6:56 (cf. score p.17-19) described in

seetion4.v.a. above contains one such iconic sign. The snare drum in the fifth and second

elements presents a timbrical and rhythmlc signature which .e"voques a military context and ail

its potential relaled images.

As this example iIIustrates, a complex musical structure can also serve as an iconic sign.

Such is the case in the instance of musical parody or pastiche in which the depictkm of a

particular style of music may trigger cognitive connections to reJated ideas or images in the

experience of the listener.2lI

The SOUND OBJECT at 8:24 is a case in point. Here, the Rilke poem "Herbstag" is set

in a s~le which is reminicent of late romantic, early twentieth century lyricism (Alban Berg). The

style of this pastiche itself acts as an iconic sign, placing the listener in the temporal (and social)

conlext of that particular historical period. (cf. section 4.vl.f. for further discussion of this SOUND

OBJECT.)

30



• c. Language as a HIGH-DEFINITION referential SOUND aBJeCT

Atthough bath textual and purely musical SOUND OBJECTS can be placed in the

context of the semantic 1phonelic continuum, il is important to realiza that linguistic coding

permits a much higher degree of semantic (ecus. In this sense, language can and should be

viewed as a hlgh-definition referential SOUND OBJECT; a complex pattem of auraI stimuli that

has the power to convey very precise streams of information to a listener.

ln the context of a work such as this one which relies partly on the iconic nature of

SOUND aBJeCTS for the establishment of a system of reference which will help engender the

perception of torm, the use of taxt can serve as an extremely potent tool for the communication of

clues that will help the Iistensr decipher the information encoded in a particular SOUND

OBJECT.

The degree ta 'Nhich any given tistener will be able to decipher the information encoded

in a particular referential SOUND OBJeCT is mainly dependent upon his or her familiarity with

its socio-cultural context. ln the up-coming examination of the formai aspects of the work, it will

become clear that this reliance upan the listener's sociCH:Ultural literacy introduces a certain

element of unpredietability in the perception of form.(cf.seetion 5. ii.)

It is precisely this element of unpredietabilily which givas the work its "abstract"

character and leaves it open ta multiple inlerpretations. As the work is intended mainly for

personal audition, in an intimale relalion with the listener, the prospect of multiple auditions is

highly probable. Il is expected that subsequent auditions of the work will yield slightly altered

perceptual experiences.

vi. Studio techniques as applied to the musical language

The studio techniques made avaHable to the composer are to be understood as

extensions of his craft. (cf. sections 2.Îv and 2.v.) Through applications of studio techniques the

very notion of orchestration is twice expanded.

The tirst extension is a result of the possibility of integration of praetically every altemate

sound source (electronic or acoustic) with the conventional palette of the orchestra. The second

extension results from increased degree of control over the materials and their inter­

relationships, made possible by techniques such as sampling, sequencing, synchronization and

sound processing and mixing.

These extensions of compositional potential and their applications ta the work will be

explored in arder to gain the insight needed for a thorough analysis of the work.
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• a. Sampling

Samplers have been in generat use in erectronic music studios and in the fields of pop.

rock and jazz for roughfy fifteen years. The concept of sampling however has roots that can be

traced back to the "musique concrète" of Pierre Schaeffer and Pierre Henri in the 19505.

The basic concept of sampling could be desaibed as the digital recording of a sound (or

the purpose of modification and 1or performance. Samplers permit their users to make digital

recordings of sounds (called samples) and to edit and configure these "digitized sound files" for

eventual play-back.

Therr design includes many editing too!s fer allerîng and combining the samples. Such

tool5 are actually sub-routînes in the instrument's software that ~rmit the user to access'and

edit the digitized sound files, to organize them into a configuration best suited for performance

and 10 save ail the information pertaining ta these operations on an ext~mal data slorage

medium.

The types of operation which have become standard in modem samplers include

truncating, looping, mixing, pitch shifling, time shifling and digital filtering. In addition, standard

types of operations commonly found in synthesizer design such as envelope generators, time

lit variant amplifiers and time variant filters are also standard features on most modem samplers.

As with any standard instrument, the composer's approacli to the sampler must respect

and exploit the conventionally established mode of performance and also explore the expanded

possibilities of performance practice. Many of the expanded possibilities offered by sampling are

made even more feasible when samplers are used in conjunction with MIDI sequencers and

SMPTE lime code synchronization.

b. Sequenclng and synchronization

nie concept that tums the multi-track recording studio into an expanded orchestra i3

Integration. When it becomes possible ta unite the expanded palette of orchestral, vocal and

electronic performance and to control its evolution in the perspectives of time, register and

depth, then the studio becomes an expanded medium. The lools that help to make this

Integration possible are MIDI sequencers and SMPTE time code synchronizalion.

MIDI is an acronym which stands for Musical Instrument Digitallnlerface. Il is a standard

international protocol which permits the transmission of data between electronic instruments,

sound processing units and hardware or software based sequencing programs.

MIDI data consists of messages wh~ch are recognized by ail modem electronic

instruments adhering ta the MIDI standard. Such messages include basic commands such as
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• note on and nole off as weil as quantitative values such as key pressure, program change, main

volume, pan, pîtch band and modulation. Ali of Ihase messages relate to standard operations

performed by eJectronic sound modules. This data flows between instruments in the network on

channels numbered trom 1 to 16. Networks are not limited to the number of channels since these

ca" be mulliplied via multiple MIDI ports.

Ail of this data is recorded, edited, synchronized and played back using computer

programs called sequenœrs which are designed explicitly for this purpose. The roJe of the

sequencer in a MIDI network tS similar to thal of a multi·track tape recorder in a recording studio.

The basic difference is that sequencers do not record the sound generated by the instruments,

but rather the information that causes the instruments ta generate the sound. In arder for the

sound genarated by the modules in the MIDI network to be recorded, the sequencer must be

synchronized with the tape recorder.

This synchronizatlan may be achieved via several means including MIDI time code

(MTC) but the mast reliélble and widely used standard is SMPTE time code.

SMPTE time code is a standard code which was develaped for the synchranization of

sound ta film and has become widely used for ail types of synchranizatian in the film, recording,

televisian and video industries. SMPTE time code can basically be described as an audi.:> signal

1 which has been encoded with time values in haurs, minutes, seconds, :"ames and subframes.

Althaugh it exists in a number of formats and rates, the format most often used for synchronizing

MIDI sequencers, automated mixing consoles and multi-track tape recorders is 30ND (non drop)

at 30 frames per second. In the modem multitrack recording studio, SMPTE Ume code is titeratty

the pulse that brings everything tagether.

c. Multi4racking

The concept of multi·tracking combined with synchranization of hard-disc based digital

multi-track recording devices opens up new possibililies of sound combination which go beyond

the s!andard uses and extend the composer's craft.

One of the mast fundamental advantages of mulli-tracking involves the non-sequential

nature of the recording process. The materials that make up the work need not be recorded in

sequence, from beginning ta end. This permits instanlaneous changes in instrumentation, textur ?

and ambience which would otherwise prove impractical.27 The very fonn and texture of this work

ranect this basic fael.

Another advantage of the medium is its capacity for the layering of parts. Basides

allowing for large ensemble textures with a relatively small group of musicians, layering enables

the construelion'of extremely homogeneous SOUND aBJECTS through the over-dubbing of
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• identical instruments or VOlceS. Il alsa allows for grealer control over quality of performance in

camplex textures since takes (individual recordings) cao be rehearsed and re-recorded until the

desired performance is achieved.

For example, the first wave SOUND aBJeCT in the voices al 7:36 represent a complex

extension of the ward "souffle", (cf. score, third and fourth elements, p.21). The soja voiee

(fourth element) siogs the ward following a descending maladie pattem in the 2-5 mode. This

vocal part is enveloped or shadowed by the vocal quartet (third elernent).

Here three of the voices follow the downward motion of the solo voiee by pertorming

limed glissandi which converge al different points in the meladie line. The fourth voice extends

the aperiodic phonelic content of the ward over the other voÎces.

The affect is that of an expansion or enlargement of the solo voice into a more camplex

multi-Iayered texture. (cf. score 4:27, third and fourth element, p.12 for another example of

such vocallayering)

Moreover, multi-tracking permits the recarding of guide tracks which can contain click

tracks (metronome guides) or reductions of accompanying material to aid in the control of the

aceuracy of rh}l1hm and pitch. Such guide tracks are included in the monitor mixes fed bac!< to

the performers in the studio. In this manner, the performer hears only the necessary background

materiars when constructing a particular SOUND OBJeCT.

ln the case of the SOUND OBJeCT referred ta above (c{ score, third and fourth

elements, p.21) the singer needs a head-phone mix made·up of the vocal guide track and a soft

metronome click to record the melodic line (fourth element). Each newly recorded track is then

added to the monitor mix as the four voices of element three are subsequently recorded. This

procedure is repeated for the recording of ail such SOUND OBJECTS.

d. Expansion of compositional potential.

The following over-view will expose sorne major examples of how samplers, sequencing,

synchronization and multi-track.ing are used ta expand the scape ai compositional and

orchestrational possibilities in the context of this work.

1. Expansion of rango:

One of the most basic sound transformations made possible by the use of samplers is

transposition of original samples. Although the digital recording (sample) tends ta lose its

integrity of timbre when transposed beyond a minor third up or down, this very transformation,

can yield interesting altemate timbres when mixed with the originals in the right proportion.
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The SOUND aBJECT referred ta in section 4.iv.b above as the Magic Square is a goOO

example of such extension of range. (cf. score 0:00 to 0:06 in the first element p.1) This SOUND

aBJECT is constructed using samples of human voice mixed with synthesized sounds with vocal

characteristics. Although no human voice could ever extend ta such extreme high and low

registers, the use of sampled voices in extended ranges helps create a SOUND aBJECT With

somewhat familiar yet strangely "alien" texture.

This particular extended vocal timbre serves as a signature in the context of the work

since it is present in ail the nodes. (cf. section 5.iv.b. for more on nodes.)

2. Expansion of the timbrical damain:

ln addition to the altered timbre referred to above, othermore direct applications of

sampIers can achieve even more drastic modulations of timbre. 5ince modem samplers are

hybrid instruments, combining elements of synthesizer design with sampling technology, they

can be used to create extensions of acoustic instruments.

By starting with sampled copies or clones of acoustic instruments, and applying dynamic

modulations to parameters in the time variant ampfifiers and time variant fillers which ad upon

the sampled sound, sublJe or extreme extrapolations of the instrumental timbre can be achieved.

For example, a sampled cello tone can be altered through manipulation of its harmonie spectrum

via time variant mters, varying the amount of amplification of chosen segments over time.

Synthesized cella tones (or any other sounds) can also be combined with the altered samples.

Once these extrapolated timbres are created, they can be perfonned at the keyboard and the

MIDI data relative to these performances can be recorded and edited with the sequencer. These

performances can then be combined with the actual acoustic instruments recorded on the multi­

track tape.

Instances in which such expansions in the domain of timbre are exploited occur in third

wave SOUND aBJECTS from 13:35 to the end of the work. In one such example (cf. score at

13:35-13:55, p. 46-47), strings, hom, clarinet and bassoon in the fifth element combine with

their "syn-extensions" in the first element to create a SOUND aBJeCT which blends with

another SOUND aBJECT (sampled and synthesized voices in the first elament) and forces it

into motion along the axis of the periodic 1aperiOOic continuum (modulation in timbre).

3. Expansion of articulation:

When used in conjunction with MIDI sequencing, instrumental textures and especially

vocal and Iinguislic materials can be manipulated and articulated in the temporal and spacial

dimensions in ways which would be impractical in a "live" performance situation.
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Atthough it is possible la mimic the articulation and expression of live performance with

sampled acoustic timbres, the affect very rarery justifies the effort. However, within certain limits,

the sequencing of sampled acoustic timbres can yield textures which excede the articulative

possibililies of conventional perfonnance technique, especially when very precise complex

rhy1hmÎc structures nead to be eX8aJted.

ln such instances the use of sampfers and sequencers as an alternais for acoustic

timbres is justified. In order 10 retain a certain degree of realism in such instances, il is more

practical to limit thase applications of sequencing and sampling ta percussive timbres ratMer than

~ongermore expressive 50norities whlch would require looping.

ln the context of this work, such extensions of articulation in instrumental textures can be

heard in ail the second wave SOUND OBJECTS which involve xylophone and marimba timbres.

ln these SOUND OBJECTS the construction of highly periodic textures in acoustic timbres is

intended to convey "mechanical" connotations. This effect is better actiieved through the

computer-driven sequencing of sampled xylophone and marimba. The inflexible rtlythmic rigor

and extended ~rticulativescapa which results frem this procedure is attained without reliance

upen undue virtuosity on the part of a performer. (cf. score, first elamant at 11:06-13:00, p.32­

44)

The extension in articulation afforded by the use of sequencing and sampling is even

more drastic when applied to vocal performance of speken.text. 'By sampling an excerpt of

spoken text and truncating the words into their constit:..Jent e/ements (phonemes and syllables),

each syJJable (or phoneme) can be assigned to a key on the keyboard. Once this is

accomplished, it becomes possible ta rearrange them in any dcsired sequence with a high

degree of accuracy. This application aJJows for the construction of complex verbal structures that

would otherwise require unnaturally demanding performance on the part of the vocalist

The second wave SOUND aBJECT cHed in section 4.v.a. above (cf. score from 6:20 ta

6:56 (p17~19)) ls one case ln point. Hers the sentence "Nachts schlaffen die Ratten doch" is

sampIed four times with slighUy different inflections and each sample is truncated into words

(Nachtslschlaffen dielRattenldoch). These words are the." reorganized with the holp of the

sequencer to form the structure doscribed in above. (cf. section 4.v.a. and 4.v.c.)

An even more complex example of this type of application occurs in the second wave

SOUND aBJECT he.rd Irom 11:06 to 13:00 (cf. score p. 32-44). Hers the excerptfrom Gerald

LeBlanc's "Geographie de la nuft rouge" is sampled twice and and each sample is truncated into

forty-two (42) syilables. The syllables are then rearranged ta form a complex mo~amorphic

SOUND aBJECT which evolves on the axis of the semantic 1phonetic continuum.

ln this SOUND aBJECT, two str8ams of text are set in motion. In the first stream the

text is reconstructed following a pattern which evolves systematically fram the extremities ta the
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middle of the line of text:1142, 1-2141-42, 1-2-3140-41-42 ••• until thewhole original text has been

allowed to unfold. The second stream follows a simirar pattern but evolves from the middle to the

ends: 21122,. 20-21/22-23, 19-20-21/22-23-24 ••• When perceived together these t\VO pararrel

streams create a SOUND aBJeCT which only reveals its true semantic content gradually over a

span of one minute and fifty-five seconds.(d. fig. 7)

Moreover, these two streams of text are actually evolving in spaca as weil as in time.

They start at the center of the panaramie field but slowly gravitate towards the edges, the first

moving towards hard left and the second towards hard right. This graduai spacial separation

combines with the systematic unfolding of the text and so enhances the dynamic quality of the

SOUND OBJeCT. Such a complex structure is achieved with ease throush the sequencing of

MIDI information which controls bath the sequence of sampled events (note on / note off) and the

panoramie positionning (MIDI controller number 10: pan).

Besides these extensions made possible by sampling and sequencing, other aspects of

modem multî-track studio recording can expand the composer's palette. The following sections

will describe sorne of these extensions and their applications in this work.

8. Analog and digital signal processing

The advantages cited above are further enhanced' by the use of analog and digital signal

processing devices. In each of the basic steps of standard multi-track recording, a numeer of

peripheral processing procedures involving analog eleetronic circuits or digital signal pracessing

deviœs may be applied to the sound.

Sound sources may need ta be fine-tuned with filters, equalizers, amplifiers,

compressers or limiters befare they are recorded. Then in the process of mixing down ta stereo

(ar other formats for use in the film industry) the recorded sounds will undergo ather

modifications or enhancements.

ln bath cases, it is important ta note the difference between those techniques which are

esse.ntial ta the actual recording process and thase techniques which serve ta qualify the mix

and give it a particular character.

ln a general sense it is safe ta define the difference between these two aspects of

recording technique as a distinction between the craft and the art of sound recording. The

proliferation of digital and analog signal pracessing devices and procedures allows the composer

1producer unlimited creativity in the shaping and sanie design of the final mix.
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• f. Filtering and equalization

Among the basic modifications applied to recorded sounds are filtering and equalization.

Both these procedures relate to the harmonie spectrum of the sound.

ln its mQst basic form, filtering is a substraetive procedure which when applied to a

sound source reduces the relative amplitude of a particular band of frequencies. Equalization is

a related procedure that shapes a sound by selectively increasing or reducing the relative

loudness of segments of ils harmonie spectrum.

Equalization is a very powerfull tool not ooly for fine·tuning the timbre of a particular

s.ound but also for adjusting the harmonie spectrum of multiple sounds in order to either brend or

separate Iham in a mix. In this sense equalization serves to extend the possibilities of

orchestration in that il allows the Ct:lmbination or separation of timbres that would prove

unpractical in a purely acoustic setMg.

ln the case of complex textures such as that of the SOUND aBJECT which culminates

at 13:00 (cf. score p,4244), judicious use of equalization at the mix..(!own phase of the recording

will insure a higher degree of clarity and separation of timbres.

t g. Real·time transformation of acohstic timbres

Besides its application ta enhance the clarity of the.mix, equalization can also serve ta

re-shape acoustic sonorities and combine them in unexpected ways. A case in point in this work

is the use of third-octave filters in real time.

A third-octave filter is a special type of graphie equalizer which separates a signal in

narrl"lW bands of frequencies, a third of an octave appart. Each band is assigned ta an individual

fadb· and each fader serves ta either reduce or augment the loudness of the frequency band. By

applying this type of equalization ta particular timbres in a drastic manner, novel sonorities can

be createcf.

A distinct example of this type of application can be notad in the third wave SOUND

aBJECT at 1:09 (cf. score, second element, p. 3). Here, dense tone clusters (density 1 and 2)

are sounded by french hom, bassoon and clarinet and recorded on a hard disk based multi·track

recorder. As indicated by the direction: eq.= f.o.f. + <t the third octave filler is then applied ta

this recording in such a way as ta totally filter out the fundamental (fa.f.) frequencies.(cf. score p.

i;ifor description of special notations.)

Seleded bands of the harmonie spectrum are then singled out and drastically enhanced

in raal time. The resultant SOUND OBJECT is then recorded to a different track of the multi·

track recorder. This procedure is repeated several times at different bands of the spectrum and
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each pass is subsequently layered on the multi·track and placed in the stereo image ta create a

compJex SOUND aBJECT in which the harmonies of the recorded instruments are heard

evoJving dynamically in time and space.

This SOUND aBJECT is then dubbed to two tracks of the mulli-track tape and

eventually mixed wilh the sul fasta double basses ônd celli and the viola and violin harmonies ta

create a composite SOUND aBJECT. (The string camponent of this SOUND aBJECT will be

discussed below. cf.4.vi.i.)

h. Establlshlng referentiaJ sound abjects through filtering

Fillers and equalization can alsa bel used la create iconic signs in sound. For instance,

the referential nature of the passage described in section 4.v.b abave is enhanced by the

application of low pass and high pass filters.(cf. score at 8:24, second and third clements,

p.23-27) Since this passage is intended as a pastiche of early twentieth century lyric style, its

placement in the historical period is ernphasized by the actual sound of the recarding.

ln this example, the strings and voice are recorded as a chambar ensemble and

assigned ta their relative Iracks on the multi-track tape. The passage is then sub-mixed to mono

and bounced ta an individual track of the hard disc mulli-track recorder. At this point row-pass

and high-pass filters are applied tu the track ta rall-off the upper and lowar segments of the

frequency speclrum and equalization in the mid-range is enhanced. This procedure simulates

the effect of early gramophone recordings and radio transmission. The mono track is then

bounced ta an individual track'of the multi-track tape while the filters are gradually opened-up in

realtime.

ln the mix-down phase, this mono track is heard alone at first and the original tracks are

then sJowly cross-faded. In this mannner, the SOUND aBJECT is perceived as evolving in its

lemporal focus. This "Iemporal" evolution is further articuJated by the cumulative oichestration

and Ihe.gradual increase in rhythmic and harmonie complexily.23

i. Reverberation, chorusing and harmonizing

1. Depth perception as musical parameter:

The perception of deplh in music represents the third dimension in auraI perspective.

Along with the horizontal and vertical perspectives discussed in great length above (cf. section

4.1v.a), depth perception plays a major raIe in separaling or combining SOUND aBJECTS

regardless of their relative pitch or temporal placement. (cf. fig. 2) Through the establishment of
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• a combînation of relative Joudness and reverberation, sounds can be perceived as originating

trom different points in space; trom very near (dry and taud) ta very far (reveroeranl and quiet).

ln the cantext of a work. such as this where three waves evo[ve and create comprex

textures, depth perception is essential in assuring crarity.

2. Multiple levels of depth:

The perception and placement of SOUND QBJECTS may be greatly enhanced by the

judicious use of artificial reverberation. Through the medium of multi-Irack recording, ambiance

need not be Iimited to the particular space in which the sound is recorded. As each sound !5

isolated to a certain degree on ils individuallrack of the tape, a gras! many types of

reverberation may be applied seleetively to any given track.

Since the amount of reverberation tends to help situale a soundjn spaC8 by enhancing

its proximity. the establishment of multiple levels of reverberaUon yields a high degree of control

over the phenomenon of depth perception. In general lerms, differences in depth in this work will

help determine tlie association of SOUND aBJECTS with tirst, second or third WaYe. Longer

reverberation times are associated with third waye SOUND aBJECTS white tirst and second

waYe SOUND OBJECTS are heard in relatively dry ambiance.

It· Along with reverberation, another characteristic of sound p'erception which could be

referred to as ''focus'' aJso helps create the illusion of depth. 'Here again the use of the visual

metaphore helps ta define an aurai phenomenon which is otherwise better described through an

example.

For instance, the difference between the sound of a soja viol in and that of a section of

twenty violins can be described as a difference in focus. Every aspect of the solo violin's sound

is clearly defined and readlly perceivable. In comparison, these same aspects are blurred in the

violin sectior due to slight differences in the sonority of each violin in the group and in each

individual section violinist's particular approach ta pitch and vibrato.

Several traditional techniques in orchestration such as rnuted strings, "sul tasto"and

"tremolando" bowing, or different types of muting of horns and brass, alternate placement of

instruments on or off stage can help to define aspects of depth and focus i~ orchestral texture.

ln the context of multi·track studio recording, the application of digital and analogue

signal processing devices to control effects such as reverberation, chorusing and harmonizing is

yet anotlier extension of cJassical orchestration techniqL . Taken as such, the use of these

peripheraJ devices greally enhances the composer's control over depth perception.

Anoltler look at the third wave SOUND OBJECT at 1:09 cited in section 4.vi.f. above

should heJp iIIustrats these points. (cf. score, second element, p. 3)
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ln this SOUND aBJECT the filtered wind C!usters diseussed above are combined with

string harmonies at der.sity 13.(cf. section 4.iv.b for description of the density scale.) The timbre

and focus of this string SOUND aBJECT is established by maans of classical orchestration

techniques. The celli and basses play sul tasto while the violas and violins play artificial

harmonies. The focus of the SOUND OBJECT is further shaded by the application of chorusing

and harmonizing at the mix-down phase (as indicated by the:::::: notation). These digital signal

processing procedures heJp create the illusion of a larger ensemble. The chorus does 50 by

applying slight pitch and amplitude modulation to the recorded signal. The harmonizer mixes

digitally transposed (slightly detuned) copies ta the signal at varying degrees.

80th the string and wind components of the SOUND OBJECT are then fed ta a relativeJy

long reverberant space (ca. 5 seconds) with very liUle early reflections so as to simulate the

effect of a large enclosed space. This has the twofold effect of bfending the instrumental timbres

together and of associating a sense of depth with the SOUND OBJECT. This perception of

depth is enhanced by the juxtaposition of the SOUND OBJECT with the preceding (tirst wave)

material which is reJalively dry and weil defined (in focus).

ln other sections such as the combined second and third wave SOUND OBJECTS at

11:14 (cf. score p. 34-44) differences in reverberation help ta dissociate third wave SOUND

OBJECTS trom second wave SOUNO aBJECTS as weil as blend certain SOUNO aBJECTS

across waves.

A quick glance at reverb indications on page 34 of the score shows how SOUND

OBJECTS will be placed relative ta second and third wave. The sampted and synthesized voices

in the first element as well as voiee 1 of the third element and the fourth element vaice are

sent ta the long reverberant spaee (ca. 5 sec.) associated with third wave SOUND OBJECTS.

Second wave SOUND aBJECTS in the strings, percussion of the second and fifth elaments as

weil as the sampled text in voices 2 and 3 of the thlrd elament are left relatively dry.

The remaining SOUND aBJECTS (in waodwinds and brass in the second and fifth

elemants) are indicated at ca.2.5-3 seconds. Althaugh their instrumental timbres have up ta naw

been associated with second wave SOUND aBJECTS, the intermediate reverberant space in

which they are heard here helps separate them from the purely second wave SOUND aBJECTS

and maye them towards the space of the third wave SOUND aBJECTS.

j. Other applications of digital signal processing.

Besides their use in establishing depth, digital signal pracessing deviees such as

harmonizers can be applied ta SOUND OBJECTS ta drastically transfarm their timbrical

attributes.
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• One clear example of this type of application is in the sampled teX! of the third wave

SOUND OBJECT at 9:29. (cf. score, flrst element, p. 26) Here, the sampled taxt Hlch glotze" Îs

fed ta a harmonizer set ta generate multiple transpositions at saverai octaves. The affect givas

an artificial quatity to the text and suggests a computer-generaled or other·worldly connotation

associated with third wave SOUND OBJECTS. (cf. section S.iii.c.) Anather such application

oceurs at the end of the piace in the flrst element. (cf. score, p. 68)

•
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5. FORMAL STRUCTURE

TEMPS EN TEMPS (tfmes in time) is a work in which form is dîrectty linked to

substance. This particular relationship in the nature of the work requires an analytical and

descriptive procedure whereby substance (the musical and extra-musical charaeteristics of the

materials) and form (structure and process) are presented in tandem. The following sections of

the analysis Will therefore deal with Ihese two aspects in cunjunction.

/. Clnematic form

ln arder to gain c1ear insight into the formai aspects of TEMPS EN TEMPS (timas in

.!!..!:n!l it is necessary to borrow another image trom a different yet not unrelated art form: cinema.

ln a sense, the model for the formaI structure of this work is more ski" ta cinematic form than to

any other structural lamplate.

It has bee" stated in section 4.;; that the content of the work evolves along three distinct

lines called waves. For purpose of clarity, the evorulion of these waves and their inter­

relationships in time can be compared with three parallel sub-plots within the scope of a film.

Each sub-plot (wave) follows its own logical "dénouement" along its particular temporal

line. However, the action is presented to the viewer (listener) in scenes. In presenting these

scenes in sequence over the time span of the film the director 1 film ed~or can jump eut, or cross

fade from one scene or sub-plot to another. At certain points along tha story line, characters or

avents in one sub-plot can be inlroduced in the context of another and a great number of cross­

relalionships can be introduced between the sub-plots. This can eventually lead to the weaving

of ail the sub-plots inlo one general story line.

Without going as far as describing the piece as a work intended as a sound track to an

unseen film, it is safe la say that the formai aspects of TEMPS EN TEMPS <times in time) can

be botter understood in this light. The use of the comparison to cinematic form cnhances the

perception of TEMPS EN TEMPS (limes in time) for the purpose of analysis since the purely

aurai perception of form in music is somewhat more abstract than the combined visuel 1aurai

perception of form in cinema.

;;. Three waves: Form as structure and process

The general musical characteristics of the SOUND OBJECTS that makc up the three

waves or "sub-plots" in the work can be understood as relating ta aurai, temporal and cultural

aspects of each of the threa waves of human evolulion oullined in Alvin Toffler's book "The Third
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•

•

Wave.' (cf. section 3.ii.) Because of this conceptual approach, each wave has its own distinct

musical identity, and this identity is retained throughout the WOrK.

ln the context of this work., the initial relationship between extra-musîcal subjeet matter

and musical materials is conceptual mther than perceptual. Arthough the reflection upen 50cio.

cultural ideas influenced the compositional choices made in the conception of the music, il is not

intended nor expected that these connections will necessarily be understood by the listener.

However, each of the SOUND OBJECTS composed following this conceptual premise cardes

with il the suggestive (referenlial) quaHlies inherent in ils initial conception and as such has the

potential for the transmission of relsted ideas or images ta the listener, even wilhout reliétnce

upon a program.

The aspects ofform in this work must be understood on two distinct yet related levels.

The first level is that of structure: the conceptual account of what is heard at any given point in

elapsed time. The second is that of process; the evolution and interaction of musical materials

within the work that convey ta the listener a sense of experrenced time.2

Unlike structure which is imposed by compositional choice, perception of process is

highly depandent on the ristener's interaction with the music. Perception of formaI process in the

context of this work is comparable to playing a game or so[ving a ~uzzre. From a perceplual point

of view, TEMPS EN TEMPS (tjmes in lime) is Iike an enigma ta be pondered, and the only

"clue" given to the listener is the titre.

Since a composer's a~alysisof such a work delivers the solution of the enigma through

privileged insight Ihe reader of the analysis forfeits any chance at ever truly participating in the

game.

ln this work, the anarysis of form bath as structure and as process is highly dependent

on the recognition of the particular waves (or sub-ploIS). The musical and extra·musical

characteri~tÎcs specifie ta each wave must therefore be exposed in detai! before dealing with

aspects of farm.

m. Characteristlcs of the three waves

Aspects of harmany, melady, rhythm, text, orchestration and texture in first, second and

third wave SOUND aBJECTS cao ail be analysed in the light of their relationship with the socio­

cultural traits assaciated with Taffler's waves. (cf. section 3.1ii.)

At the outset of the ("..ampositional process, certain pertinent soci~ltural traits are

singled out and are attributed musical equivalents. An important part of the analysis of the work

t involves the description of these correlations and their raie in establishing the particurar musical

signature of SOUND aBJECTS in the three waves.
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• a. First wave

f. Orchestrational and texturai character

The particular orchestrational charaeter of tirst wave SOUND OBJECTS was arrived at

following ref1ection on the intimata relationship between man and his environment as weil as the

reJatively primitive state of technological evolution in tirst wave society. In arder to maintain t'le

identification of first wave SOUND OBJECTS throughout the span of the work. a particular

palette of instrumental and vocal sonorities was chosen and remains unchanged for the duration

of the piace.

This particular aproach to orchestration can be compared to casting in the cinema or the

lheatre. In a sense, instrumental and vocal colours are chosen as would be actors. Together,

they form the cast which will be acting out the sub·plot of the tirst wave.

The central sonority in the first wave is the voice. Besides the need for a focal point in

the ensemble, the voice is associated here with the human element. The other limbres in the

palette of the first wave are also linked to the human element in that they are either direct

expansions of human sound producing capacity or primitive products of extension

transference.(cf. sedion 2.iii.)

The sonority second in importance to the voice in'the ensemble is hand claps. Hand

daps represent the percussive aspect of human sound production. Together wilh the voiee, they

stand at the beginning of a long line of extensions which eventually led la the developement of

aU modem sound producing devices and media.

Ali the other timbres in the first wave palette are primitive extensions of voiee or hand

claps. Bowed strings are extensions of the human vocal apparatus and bongo drums extend the

basic percussive nature of hand claps. Tom toms played with wooden sticks further extend the

bongos and plucked (pizzicato) strings exhibit a cross-relalionship between the resonant

(periodic) nature of the voiee and the percussive (aperiodic) nature of the hand claps.

Taken together, these sonorities define the timbrical and orchestrational charaeter of the

first ~ave. The inter-relationships between the sonorities are also related to their placement on

the line of extension transference.

These vocal and hand clap materials evolve along two distinct streams which will

eventually converg~. The strings which extend the voiee follow along the vocal stream and act as

an artificial resonator, e:weloping the vocal stream and translating its horizontal perspective ta

the vertical.

The bongo drums and tom toms shadow the hand claps along the percussive stream.

Both streams start out as single lines and gradually grow more complex.
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• A quick examination of the first wave SOUND aBJeCTS tram 0:06 to 3:00 in the score

Will serve to iIIustrate this. (cf. score, first, third. fourth and fifth elements, p. 1-7)

The hand claps at 0:08 În the first and fourt" elements, the tirst purely first wave

sonorities to be heard in the piece. mark the beginning of a SOUND aBJeCT that sounds up to

1:09. The voiee and hand claps of the fourth element (so[o voice) are at the focal point ofthis

SOUND OBJECT. They are shadowed or doubled by their relative extensions. Sampled and

slighUy detuned hand claps double the singer's claps. pizzicato double bass and cella, and later,

arco viola and violin double the singers voiee.

The third element voices (1 ,2,&3) constitute the final component of this SOUND

.OBJECT. They are tirst heard at 0:35 as an aperiodic field made up of the (aperiodic) sibilant

phonetic conlent of the text. (The solo voice sounds its periodic, rasonant voweJ content.)' The

lextual aspect of tirst wave SOUND aBJECTS will be examined in greater detail below.

This basic texture evolves graduaHy over the next three tirst wave SOUND aBJECTS.

(1:17-1:50,1:55- 2:22, 2:43-3:00) As the melodic range of the solo voiee expands and the length

of the sustaining string tones increases, the texture of the string "shadow" becomes more

complex.

The percussive stream also grows in complexity over time. The temporal density of this

• stream is increased through the graduai introduction of parallel rhythmic streams in the bongo

drums (fifth arament) and lower-pitched sampled hand elaps (first element).

ln the last of these three SOUND aBJECTS (2:43-3:00), a more drastie change in

texture occurs. The three voiees of the third element are now heard sounding vowel tones. Voiee

#1 sings in counterpoint withthe solo voice while voices 2 & 3 articulate a pedal tone (or drone).

The resultant nature of the string "shadow" is further extended by the transposition of the first

voiee's resonant double one and two octaves lowar in the double bass. (cf. score, voice #1 in

the third eJament and double bass in the fifth element, at 2:43, p. 7)

This change in U,e telctural aspect of the third erement moves the global texture of the

SOUND OBJECT baek along the axis of the periodie 1 aperiodie continuum. This move happens

bath at the micro level of perception, where aperiodie sibilant phonemes have been replaced

with periodie vowel sounds, and at the macro level where the aperiodie field is replaeed by two

streams of periodic rhylhmic patems.

Subsequent audition of these four SOUND aBJECTS at a higher level of perception will

reveal their coherence (or connectedness). At this level of perception, they can bd understood as

one higher level metamorphie SOUND OBJECT. Although its orchestration remains relatively

constant, the graduaI increase in temporal density is readily perceivable.•
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2. linguistic character

ln attempting to relate Iinguistic aspects of SOUND aBJECTS to formai analysis of this

work, it is imponant ta keep in mind the referential nature of SOUND aBJECTS which display a

high degree of semantic content. (cf. section 4.v.c) Such SOUND OBJECTS, placed

throughout the work, are intended as clues ta the listener. These can serve as aurai keys that

may help the listener attain a perceptual understanding of the conceptual aspect of the form.

The linguistic content of tirst wave SOUND aBJECTS has been tailored ta convey the

most basic biolagical aspect of human existance: breathing. The linguistic palette of the tirst

wave is relatively limited. In essence, tirst wave SOUND aBJECTS contain only three words

which carry the polential semantic value of breathing: SOUFFLE a BREATHE a HAUCHE.

Although most of the phonetic aspects of these words are present throughout tirst wave

SOUND aBJECTS their semantic content is revealed only graduaUy over the span of the piace.

This graduaI evolution of tirst wave SOUND aBJECTS along the axis of the sE!mantic 1phonelic

continuum reflects the historical evolution of language.

Once the semantic content of the words "SOUFFLE, BREATHE, HAUCHE" is revealed,

the reeurrence of the idea of breathing ta varying degrees throughout the piece may help bring to

mind the extra-musical aspects conceptually imposed on tirst wave aBJECTS.

The repetition of the breathing "icon" may also serve as a sort of mantra, subtly implying

the connectian between controlled brealhing and meditation. This "mystic" connection is

conceptually intended ta transcend the tirst wave and reflect the presence of expanded

consciousness throughou~ the history of human evolution.

ln addition ta the words "breathe, souffle and hauche", there are several occurrences of

different textual material in tirst wave SOUND aBJECTS. These occurrences serve as

premonitions or precursors of second wave or third wave linguislic events. The t'No first such

evants occur in the tirst wave SOUND aBJECTS at 7:00 and 7:36 and in the combined tirst and

second wave SOUND aBJeCTS al 7:44.

Here the wards "la nuit" point forwards ta the second and third wave texts which allude ta

the concept of night. These cross references abound in the texts of ail three waves and are

intended as a reflection an the contemporaneity of the three waves: the fact that, although they

represent waves of social evolution, these aspects of human society actually co-exist in time.

(see sections 5.iii.b. and c. fardetails on second and thircJ wave texts.)
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• 3. Harmonie 1meladie charaeler

Sinco the human voice Îs at the focal point of first wave SOUND OBJECTS, the

fundamental aspects of harmonie and maladie charader are in essence imposed by the basic

oeeds of vocal performance praeties. Hence, a compositional choice in orchestration establishes

the maladie nature of the tirs! wave lhrough a causal relationship.

The 2-5 mode which givas tirs! wave SOUND aBJeCTS their partieutar meJodic­

harmonie signature has already been described in datait in sections 4.iv.d. and 4.iv.e. However,

in arder to better grasp the harmonie implications of the 2·5 mode, one point Which was

introduced in section 4.iv.d. must be developed here. Il is important to emphasize thebrganic

inter-relalionship between the maladie and harmonie aspects - the horizontal and vertical

perspectives - in perception of tirs! wave textures.

Here again, the pre-compositional refledion upon the primitive nature of first wave

eivilization determined the compositional procedure whieh would bring about the harmonie

charaeteriza~jonof first wave SOUND aBJECTS.

Speculation about the eaniest occurrence of harmony in human musical evolution

suggested that natural reverberation and eeho in caves and canyons would cause the sound of

melodie intervals, normaUy perceived in the horizontal perspedive, to linger and sound

• synchronously as harmonie Intervals in the vertical perspedivè. The deCÎsion to use the strings,

the primitive extensions of the voice, as a resonator for the modal vocal melody was prompted by

the need to establish a musical parallel with this natural phenomenon.

Since the melodie material of the (jrst wave is composed almost exelusively in the 2-5

mode, and that as sueh this mode fixes particular pitches in register, the harmonie colours

refleded in the string "shadow" will be defined diredly by the nature and the registrai envelope

of the melodie line. Moreover, when Iwo or more vocal streams evolve together in the horizontal

perspeCtive, different shadings of the vertical sonorities of the 2-5 mode will resonate in the

strings.

ln examining the four first wave SOUND OBJECTS described in sedion 5.;;;.a.1. above

from the pCtint of view of the horizontal-vertical scheme of perspective, these points become

elear. (d. score, tirst, third, fourth and fifth elements. p. 1-7)

From the outset of the initial first wave SOUND OBJECT at (lOS, the vocal line is

shadowed by the strings. At first the cello and bass merely mix their respective timbres and

articulation with the voice. This does not result in translating the horizontal perspective ta the

vertical until the point where the length of the resonating tone in the strings excedes the length of

the sustained tone in the voice. The first occurrence of this "harmonization" is at 0:50 in the viola

t and second violin. (cf. score, fifth element, p.3)

48



The effect becomes more pronounced already in the second first wave SOUND aBJECT

at 1: 17. Here the high strings add a 3 second resonance to the vocal melody. (dotted half at 60

BPM =3 seconds) Since the temporal density of the vocal stream is increasing, rapid

successions of pitches in the melady are suspended and superimposed in the strings. In the third

first wave SOUND aBJECT at 1:55, the string resonance has been increased ta up to 5

seconds. This along with the increase in temporal density in the melodie line generates a more

complex harmonie texture where the vocal melody is completely washea over by tho sustaining

strings.

Finally, in the fourth first wave SOUND aBJECT at 2:43, the texture of the vocal stream

itself becomes contrapuntal. Here three separate vocallines interact in the 2·5 mode while the

strings continue to refleet their pilches. This evolution from monodie texture t~,raugh sympathetic

vibration and resonance to polyphonie texture is in essence a model of the actual historical

evolution towards polyphony.

4. Rhythmic character

As the title TEMPS EN TEMPS (tlmes in time) suggests, the concept of lime is at the

root of the musical language of this work.. In a general sense, the analysis of the rhythmic aspect

of SOUND aBJECTS in this piece will show how rhythm affects the Iisteners perception of

texture and of time. This basie premise was expressed in detail in section 4.iv.h•.

The particular rhythmic treatment of musical materials in first wave SOUND aBJECTS

also has its roots in reflections of concepts of time in first wave human civilization. Perception of

time in first wave culture CC?uld be best described as cyclical; relating to natural cycles of days,

moons, seasons, punctuated by religious rites and always relevant ta the agricultural nature of

the society. More importantly, time is not standardized in tirst wave societies as it is in industrial

society. Sinœ tirsl wave socîallife is relevant ta small isolated comunities, many different

perceptions of time coincide as different isolated cultures follow different cycles.4

The analysis of rhythmic values in first wave SOUND aBJECTS shows how these

temporal concepts translate ta musical structures. Here, rh1,m must be understood as

punctuation and subdivision of elapsed time.

ln the tirst SOUND aBJECT (0:06-1 :09), the percussive stream (hand claps in the

fourth eJemont and sampled hand claps in the tirst elemont) is structured as a 16 second cycle

(16 quarter notes at 60 BPM). This cycle is punctuated at irregular intervals equivalent in

seconds ta numerical values contained in the Fibonacci sequence of numbers: 5-:HI/3-8-5/8­

5-3/5-3-2-3. (cf. fig. 8a) The fourth cycle (0:56- 1:09) b cut short by the "jump-cut" ta the third

wave SOUND ~BJECT (1:09-1:17). The fact that this structure is imposed by compositional
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• choice but not necessarily recognized through aurai perception reflects the organic nature of

natural cycles and tirst wave man's instinctive, unconscious reJationship to temporal perception.

AnaJysis of the rhythmic interaction of the percussive and vocal streams in this SOUND

aBJeCT demonstrates yet anolher translation of first wavl) temporal concepts to musical

structure.

The vocal stream (tourth and fifth elements, 0: 17- 1:09) follows a shorter cycle of 13

seconds. This cycle is likewise punetuated at irregular Fibonaccl intervals: 5-8/5-8/5-3-5/8-5.

(cf. fig. Sb) Conceptually. the coexistence ofthese unequal cycles (16see. and 13 sec.) reflects

the polychronic nature of flrst wave temporal perception.5

From the listener's point of view, the synchronous sounding of these two irregular cycles

results in perception of an aperiodic field. Due to the lenglh of the temporal intervals and the Jack

of repelition, the rhythmic structure does not convey a sense of movement (time passing) but

rather creates an altemate temporal perspective.(c.f section 4.iv.h) Towards the end cf this

SOUND OBJECT the temporal density is increased and the listener perceives a graduai

acœleration :mich implies motion forward. (This sense is further enhanced by the abrupt change

ta third wave texture at 1:09.)

By increasing the temporal density, Events happen closer together in time and patterns

can be recognized. As more and more local rhythmic pattems are identified, their reoccurence

will estabHsh relationships~ time. Furthennore, as rhythmia structures acquire a more

periodic nature, SOUND OBJECTS will begin to convey the sense of time passing.

Analysis of the rhythmic structures in the three following first wave SOUND OBJECTS

(1: 17-1:50, 1:55- 2:22, 2:43-3:00) will demonstrate how the perception of time is gradually

altered by creating SOUND aBJECTS that exhibit an increase in temporal density and that

evolve in relation ta the periodic Japeriodic continuum.

ln the SOUND aBJECT at 1:17, the vocal and pereussive streams still evolve following

independent cyclical time. However, both streams have become slighUy more complex in their

structure.

The percussive stream in the fourth element (singer's hand claps) still follows a 16

second cycle: 8-3-5 J8-5-3. This stream is complemented by a second percussive stream in the

flrst elament (sampled handclaps detuned lower). This complementary stream does not follow a

strict cycle but rather establishes local relationships with events in the first stream. These

relat~onships translate to pattems or "motives" whicl1 linger in the aurai memory of the listener

and alter the temporal perception. (cf. fig. Be) This compound stream (in the flrst element) is

further doubled and compJemented by the bongos in the fifth element.

The vocal stream follows a cyclical scheme in.which subsequent cycles get

progressively shorter: 135/115 17s (5-3-3-2/8-3/3-1-3). The temporal density is also
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increased through the introduction of shorter subdivisions of time ( eighth not~ triplet· .335) on

the local/evel. Besides resulting ln more complex vertical structures as seen above, these

shorter time values begin to inject momentum - forward motion· in the horizontal perspective.

This momentum, which will become standardized and controled in second wave SOUND

aBJECTS is present to a more sporadic and irregular degree in tirs! wave SOUND aBJECTS.

A quick overview of these two streams in the third and fourth tirst wave SOUND

aBJECTS (1:55-2:22,2:43.-3:00) reveals how the increase in temporal density gradually raises

this horizontal momentum in such a way as to prepare the listener for the "outburst" of the first

second wave SOUND aBJECT at 3:00. This along with the introduction of more periodie

rhythmic patterns in the vocal stream (thlrd and fourth elements at 2:43) reflects the

sociological tact that the seeds of the second wave industrial revolution were already present in

first wave agricultural cultures.

Further analysis of tirs! wave SOUND aBJECTS in section 5.1ii.d. will demonstrate how

these rhythmic and harmonie traits gradually evolve towards the standardization·of temporal

perception characteristie of second wave society and second wave SOUND aBJECTS.

b. Second wave

1. Orchestrational and texturai character

Decisions pertaining to instrumentation of second wave SOUND OBJECTS are guided

by the compositional need ~o build an ensemble which represents the tirs! wave vocal and

percussive streams, along with their primitive instrumental extensions, at a much higher level ot

evolution along the line of musical extension transference.

ln a general sense, the instrumental aspects of the tirst wave which were mere

extensions of human sound producing capabilities have evolved in second wave SOUND

aBJECTS ta such an extent that they completely dominate the texture. ln the second wave the

humen element is but one of many constituent parts of an overpowering orchestral apparatus.

The parallel with second wave industrial society is self evident.

When compared to that of tirs! wave SOUND OBJECTS, the instrumental and vocal

palette of second wave SOUND OBJECTS is much more varied. It does however present certain

traits which remain constant throughoul the work and will be examined in detail here.

The most obvious and recognizable aspect of second wave orchestration is that il is truly

symphonie in charaeter. This orchestrational choice suggests a parallel between the symphony

orchestra in its standardized tOOll and the rigid standardization of second wave industrial society.

Throughout the wOrk, second wave SOUND aBJECTS are composed and orchestrated

as if they were written for the symphony orchestra. The second element strings, brass,
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woodwinds and percussion along with the ftfth element d'lamber ensemble are combined in most

second wave SOUND aBJECTS. In many instances, signal processing procedures such as

multi·trac:king, harmonizing and d'lorusing are applied to the recorded instruments to achjeve the

affect of a large orchestral ensemble. In this manner, a small group of 13 musicians is extended

in order to offer the scoring possibilities of a modem symphony orchestra. (cf. section 4.vi.)

Given the extensive array of texturaI possibilities offered by such an ensemble in this

performance situation, it is not surprising that second wave SOUND aBJECTS display a

relatjyely wide scopa of orchestral and texturaI colours. However, two distinct texturai charaders

.dominate the global sound of the second wave.

The first texturai charader is exposed at 3:00 and could be described as the

"mechanical texture" Here, highly articulated rhythmic and melodie figures interlock Iike gears in

a clock and create a highly periodie texture. This "mechanical texture'~ has the qualitiy of being

readily recogniZable in the context of first and third wave material due to the extreme contrast in

the degree of periodicity and temporal fJow. It also serves as very dear auraI iconie sign in that it

shares many ëharaderistie properties with that which it signifies; it sounds like machines.

The second texturai charader is tirst heard imbedded in the mechanical texture of the

secondwave SOUND aBJECT at 4:10 (bassoons, homs and trombones in the second

element, bassoon and hom in the fifth elament.), and is later exposed in the fifth element

chamber ensemble al 8:00. This texture, which could be cained the "lyric texture", could be

understood to represent the .transterence of the human element from the first wave voice to ifs

second wave instrumental extensions. As such this texture is char;;.cterized by the lyric, singing

style reminiscent of the tirst wave vocal treatInent but heard in instrumental eolours.

This transfer of the human element trom the vocal to the instrumental in the second

wave is further enhanced by the narrative nature of the vocal elements, and hence the relative

scarcity qf vocal melody or singing in second wave SOUND O~ECTS. In fad. the only

OCCUrrence of vocallyricism in the second wave happens within the context of the pastiche

beginning at 8:24 and discussed at length in sedions 4.v.b. and 4.viJ. and is the result of cross·

relationships between the tirst and second waves. (These cross--relatic:"'Iships will be examined in

section 5.1i1.d.)

Over the course of the second wave, these two texturai d'laraders, "mechanical texture"

and "lyric texture" (or machine and man) are juxtaposed to one another in a sometimes

complementary and sometimes conflicting relationship. (Once again, the allusions to second

wave society are self evident.) These juxtapositions will onen result in modulations or distortions

of the "mechanical texture". These "distortions", were discussed in sedion 4.ivj. above and will

be analysed in greaterdetail below.(cf. section 5./ii.b.)
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1 Notwithstanding the fact that vecallyricism is almest excluded h"om second wave

SOUND OBJECTS, the voices of the thlrd and fourth elements comprise a very important

aspect of second wave character. Here however, their role is of a narrative rather than lyric

nature. In fact, the volces in second wave SOUND aBJECTS are the vehicle fer the text.

2. Unguistic character

Compared ta the extremely limited text in first wave SOUND aBJECTS. the second

wave presents a veritable explosion of linguistic materia!. The texts that can be perceiVed within

second wave SOUND OBJECTS are woverl inta the fabric of the work and aet as signs that have

the potential of enlightening the listener in his quest for perceptual apprecîation of the musical

structure.

Besides the two words "STOP" and "START", which point directly to the machine

identity of the "mechanicallexture" (cf. score 3:00), ail the second wave texts are excerpts taken

from ninteenth and twentieth century French, Acadian, American and German literature.

Although these excerpts cover a broad range of ideas, images and feelings, they ail

share twa common basic themes which relate to second wave society:~ and~

for spacial identification or dwelling.

A quick glance at the folJowing texts should suffic~ to demonstrate these common

threads and to correlate these themes ta the concept of second wave society.

-Nac;hts schlaffen dMt Ratten doch. Nachts kanst du ruhlg nach Hause gehen.
NKhts sclllaffen sie immer, Wenn es dunkel wird. schon.ooIJ

-Wer jetzt kein Haus fiat, baU! slch keines mehr.
Wer jetzt allein lst, win:! es lMge bleiben,
Witd wlChen. Iescn. lange B~ife schreiben
Und wird in die AIleen hin und her
Unruhig wandem, werm die BI~ltter treiben,,,1

"La nuit tombe. Au premier étage de rH6tel Printania. deux fenttres viennent de s'éclairer.
Le chantier de la Nouvelle Gare sent fortement le ~s humide: demain il pleuvra sur Bouville.ooa

- J"tais waiter dans un abri nuc:I'aiR!l, en stand by pour une autnt planète,
Je voulais récrire une lettre d'amour car ma plume enregistrait 6.5 sur l'échelle Richter."g

-We carry our homes within us._.'0

(cf. section 8. for English translations of French and German texts)
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The semantic content at the surlace of these texts - the lowest level of

perception - shows a certain degree of inter-relatedness along the comman themes cited above.

Further analysis ofthese excerpts at deeper IBiels of meaning and their placement in the COnlext

of their sources and historical periOd reveal many other levels of intricate and sometimes far­

fetched relationships to second wave social and historical themes. Taken together these

suggested and implied semantie interpretations of the texts direct the compositiona! decisions as

ta where, when and to what degree they should be revealed in the fabrie of the second wave

SOUND aBJECTS.

The basic mechanism of placement of SOUND aBJECTS along the perceptual axis of

. the semantic 1phonetie continuum and the particular relationships ta second wave concepts

implied in the Borchert text nave already baen diseussed in section 4.v•. Further analysis of the

linguistîe treatment and its relationship to form 'Nill foJl;ow in section 5.iii.d..

Befora examining the harmonie 1meladie and mythmic chara~eristicsof second wave

SOUND aBJECTS, a final aspect of the linguistie charader of the second wave must be

discussed. Keeping in mind the concept of non textual referential SOUND aBJECTS introduced

in section 4.v.b., it is possible ta identity two non textual referential SOUND aBJECTS which

play a prominent raie in defining the overall sound of the second wave.

The firs\: of these is the "parade drum" icon which appears in the fifth element at 6:20.

(cf. sedion 4.v.e.) This icon reappears under slightly different gûises throughout the course of

the secondwave. (6:45 -6:56,7:44 -7:55,10:03 -10:07..15:13 -15:17,15:25 -15:33,17:00­

17:55,19:30 -19:33)

Another such icon îs the "pastiche of early twentieth century Iyrie style" whiCh occurs

from 8:24. (cf. section 4.v.e. and 4.vi.g.) Ail these icons combine their phonetic (or sanie)

caracter with that of the texts and thus help define the aurai signature of the second wave.

3. Harmonie 1melodie character

The hannonie and maladie concepts that undertay the pitch structures of second wave

SOUND aBJECTS have already been diseussed at length in section 4.Îv•. The pradical

applications of these concepts and their reJationships ta aspects of second wave society will now

be examined.

The compositionaJ choices that shape harmonie and melodie charader of second wave

SOUND OBJECTS are influenced by the need ta reflect certain aurai and cultural aspects of

second wave society. Here again, aspects of the orchestrationsi and texturai charader of the

second wave determine its overall harmonie and meladie nature.

For example, the decision to limit the harmonie density of second wave SOUND

aBJECTS to within the odave (density 1-11) (cf. sections 4./il. and 4.iv.b.) is brought about bya
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wiJlingness 10 refJeet bath the"chordal, consonant" nature of early second wave western music

and the "dense, dissonant" nature characteristie of many laie second wave musicai styles.

Furthermore, the composition of "mechanÎcal textures" brings about a particular

approach towards harmony and melody in which their inter-relationship cou[d be characterized

as artifieial. In this approach the underlying harmonie motion progresses slowly in the horizontal

perspective througll stepwise motion between voices in vertical structures while the surface

textures are articulated by relatively faster disjunct motion between \t'oices. In such textures,

melodie structures are limited to very short repetitive pattems which impose horizontal motion on

an otherwise statie vertical sonority.

Whereas (irst wave harmony exists as a result of organie melodie motion, second wave

harmony is architectural and relatively statie and must be set in motion artificially by the

application of surface maladie activity.

The contrasting "lyric t.extures" in second wave SOUND OBJECTS display the same

harmonie 1melodie relationship as the "mechanical textures", Here hewever, the melodie

structures are non-repetitive and display longer note values at the surface. While these "lyric

textures" initially outline the horizontal motion of the coineiding "mechanical textures" they

eventually break away and establlsh their own harmonie rhythm. By acœlerating the flow cf

motion a[ong the horizontal perspective they often foreshadow the coming harmonie changes in

the "mechanical textures" and thus create micro-mythmie distortion by increasing the level of

dissonnance in the SOUND OBJECT. (see section 4.iv.j.)

It is impossible to attempt a thorough analysis of such harmonie phenomena without first

exposing the rhythmie aspects of second waye SOUND OBJECTS,

4. Rhythmie character

The best way to descrîbe the rhythmic character of the "mechanical textures" that

characterize second waye SOUND OBJECTS is to use the analogy of "elockworks",

Much akin to the inner workings of a clock or any weil tuned mechanical apparatus, the

"mechanical textures" are composed of multiple streams evolYing in the horizontal perspective

along different but highly inter-connected temporal fines. These lines are cyelie as in the tirst

wave. Howeyer, contrary to tirst wave cyclie structures which progress slowly and organically

oyer time, second wave structures display much shorter cycles which interact and mesh like

gears,

The composition of such poly-cyclical structures imposes mathematical relationships

betwe~n streams whereby systematie points of convergence will automaticalfy oceur. Such

points of convergence become focal points for musical avants such as change in vertical

sonority,
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ln a sense, these SOUND aBJECTS are composed following a few very sirr,ple rules

which govern their evolution and define the process which unfolds once they are set in motion.

Perception of such SOUND aBJECTS places the listener in a very linear temporal plane where

events have a c1ear beginning, middre and end, and where time is experienœd as flowing in a

straight line fram past ta future. Ail these rhythmic aspects refleet time as perceived by most

members of second wave society.

This temporal rigor is offset by the contrasting "lyric textures" which retain many of the

rhythmic aspects charaeteristic of tirst wave structures. 'Nhan "lyric" and "mechanical" textures

interaet, the difference in their rhythmic make-up disrupts the perceived flow of time and forces

the SOUND aBJECT back along the axis of the periodic 1aperiodic continuum. (d. seçtion

4.iv·9·)

The following analysis of the three first second wave SOUND aBJECTS will

demanstrate these points.

The three secondwave SOUND aBJECTS at 3:00, 4:10 and 4:53 can be considered as

one higher I~vel SOUND aBJeCT. Perception of this SOUND aBJECT is interrupted by the tirst

wave SOUND aBJeCT at 3:27 and the "ode at 4:00 and then again by another first wave

SOUND aBJECT at 4:27. Figures and 9b represent a basic reduction of the rhythmic and

harmonie structure of the SOUND aBJECT as a whole. (d. fig. ~a and 9b)

The poly-metrical texture is defined by three parallel streams. The first of these streams

(in flute 1, clarinet 1, bassoon 1 of the second element, and sampled xylophone 1 in the tirst

element) establishes a rhythmic pattern which has a cyclical pc3fiod of 516ths (1.25 sec.). The

second stream (in the correspanding second chairs) displays a 3 16th period (.75 sec.) and the

third stream (in the fifth element woadwinds and tirst element xylophone 3) estabrishes a

pattern of 7 16ths (1.75 sec.). Together they form an inter-Iocking poty-metrical texture in which

streams shift in and out of phase wilh each other following the combinatoriaJ pattern of their

respective cyclical periods (5-3-7).

Points where two streams are in phase are marked by change in the texture, either

thraugh harmonie corour of the vertical structures or insertion of contrasting "lyric" textures. The

process unfolds until the three streams are in phase (at 5:52).

The harmonie density shifts progressivery fram 3 ta 8 throughout the SOUND aBJECT.

The pracess begins with the perfect structure (3) at 3:00 and evolves through imperfect

stru~ures. After the interruption at 3:27 the process resumes at the next perfect structure (4). At

4:53 the remainder of the the SOUND aBJECT ;... flllowed ta unfold uninterrupled fram denslty 5

through 6 , 5 and 7 until its culmination with the perfect structure (density B) at 5:52. Each of

these perfect structures arrives al a point of converge":lce between waves. (cf. fig. 9b)
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This undertying process is disrupted by the presence of the contrasting "lyric" textures.

These "intrusions" aIse occur at points of convergence. The effect of these "lyric" intrusions on

the "mechanical" textures varies according to the harmonic rhythm of the lyric SOUND aBJECT.

The contrasting SOUND aBJECT at 3:08 in horns, trumpets and trombones follows the

harmonic rhythm of the "mechanical textllre" and alters its texture without introducing e[ements of

dissonance.

Other contrasting SOUND aBJECTS such as the one in trumpets and horns at 5:17

outline the harmony of the "mechanical texture" at an accelerated pace and thus distort the

texture by sounding pitches that are foreign ta the immediate vertical structures. (The ascending

line :A-A#-B-C# in trumpet 1 spans a mere 5 seconds while the equivalent line imp[ied in the

clarinette 2 stream unfolds over 16 seconds.)

The "lyric" nature of these SOUND OBJECTS gradually permeates through the

"mechanical texture" This transformation starts in the string stream (from 5: 17) where longer

tones gradually appear among the rhythmic patterns and slowly gain importance. These long

tones then begin ta take over the other streams as weil untîl on[y the xylophones -are left ta

articulate the po[y-metric streams. This type of texturai modulation, seen here in its simpJest

form, is characteristic of most metamorphic SOUND aBJECTS in the work..

As is the case in the first wave, where rhythmic and harmonic traits gradually evo[ve

towards the standardization of temporal perception, second wave SOUND OBJECTS display a

graduai break-down of the "mechanicaJ" textures as they are taken over by the "lyric" character.

Thase aspects of the form will be examined in section 5.iii.d. below.

c. Third wave

Musical aspects of the third wave in TEMPS EN TEMPS Itimes in time) are inspired by

general ideas related ta Toffler's vision of the emerging ways of social change. (cf. section 3.1i.)

Ali of these ideas share one common thread; they reflect a vision of the future.

The first of these ideas is that of the age of information; the demassification of the media

through the proliferation of information technology, the internet and satelite and cable distribution

of cultural information.

Another related idea is the emergence of a global culture which transcends second wave

national and culturai/linguistic boundaries.

Other images that generate musical reflections in the third wave are less tangible, more

philosophicaJ, even mystical. The first of these is the vastness of space and time when viewed in

the light of modem theories of physics and cosmelogy. The final and conclusive idea is that
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human evolution through the tirst, second and third waves reaches towards an expanded

consciousness and a realization that man can he "at one" with the universe.

f. Orchestrational and texturai character

As wit."l the tirst and second waves, lhird wave orchestration and texture are detennined

by a willingness to suggest these sociologicai and philosophical ideas through aurai icons.

Choiœs in instrumentation and in the treatment of timbres are meant to imply human sound

producing capabilities at a future stage of evolut:on.

As such, the vocal and instrumental sonorities of the tirst and second waves appear in

third wave SOUND OBJECTS as distant descendants of the primitive voice and hand claps of

the tirst wave, much further dO'M'l the line of musical extension transference.

The application of synthesizers, samplers, ralcrs and digital sound processors as

described in section 4.vi. results in the creation of orchestral textures where vocal and

instrumental timbres unit2. In these textures, sampled and synthesized vaices blend with

transformed and expanded instrumental timbres ta form (.;()mpound sanorities such as the third

wave SOUND OBJECT heard from 13:35.

Here, sampled and synthesized vocal timbres combine ......ith acoustic instruments (ham,

clarinet, bassoan and string harmonies) and their synthelic extensions to form a large scale

SOUND aBJECT that spans the total vertical perspective and resonates for over 25 seconds.

The relatively low level of harmonie and temporal densityof such SOUND aBJECTS

reflecls the astronomicat proportions of time and space referred to above, especially when heard

in the context of the preceding second wave SOUND OBJECTS.

2. Linguistic character

Althaugh the voice has transcended its human farm and has converged with instrumental

timbres in :."lird wave SOUND aBJECTS, ils human character is retained in the text, Contrary ta

the first and second wave, where the semantic content of the text is revealed gradually, in the

third wave the meaning and message of the text are never very far from the surface and easily

perceived.

ln addition ta certain second wave texts such as "J'étais waiter•••" and 'We cany our

homes..... which point ta the third wave from the vantage point of the seCond, several other texts

carry purety third waVB connotations and are associated with third wave textures.

Of these, l'••• bienvenue à la nuit des temps•••"" and "Herr, es Ist ZeIL.:'12 address the

concept of time directly. They occur relatively early in the work and put forward the association of

man with time or with temporal perception: "...welcome to the dawn oftime... ", "Sir, it is time.. :',
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• Along with the tiUe of the wol1<. they aIse serve as c1ues which may help put the list?:"Ier in the

conlext of the work.

There are only two other occurrences of text in third wave SOUND OBJECTS. The f:rst

of these is heard in association with the "Morse code" icon at 9:29. The phrase 'leh grotze tv."t)

translates roughly as '" stara at t.v.... In its context it refleets the mesmerizing effect that the

media can have on human consciousness at the dawn orthe third wave.

The last text to be heard is the excerpt fram Apocalypse by D.H.Lawrence: "1 am part of

the 9reat whole and 1can neverescape."'·(d. score p.68, 20:18) The particular treatment of

this text warrants more detailed analysis.

This text is divided in two sections -1 AM PART OF THE GREAT WHOLE 1and 1can

never escape. The tirst section is treated much in the same manner as the Magic Square that

opens the work. The sampled text is organized in six paraleU streams, each placed at a

particular point in the stereo image. The text is thus distributed over time and (apparent) spaco in

such a way as to place the total phonetic content of the phrase on the~ perspective in the

span of 6 seconds. However, the spacializatron of the streams aJiows for the listener to focus on

any of the sÎx horizontal streams and thus easily decode the semantic content.

Because of this particular panoramie distribution and due to the displaced order of

words, each individual stream eonveys a slightly altered semantie messBiJe ln ~ddition to this

effect, a great number of alternale messages can by perceived by shifting perceptual attention

from one stream to another. The solo voice (fourth element) singles out one specifie alternate

message among the many possibilities of this particular Magic Square: "I...the great.••am•••part

of•.J."

This cydical stalement along with the coneluding phrase ( ....and 1can never escape:')

place the related concepts of elemity and unity in the forefront of the listener's conseiousness at

the end of the work.

3. Hannonlc 1rhythmic character

The harmonie and rhythmic aspects of third wave SOUND aBJECTS can be understood

as extensions of the musical language of second wave SOUND OBJECTS. Here again, these

two aspects of the musical language combine to form textures characteristic of the third wave. As

such, third wave SOUND aBJECTS differ only in their harmonie and temporal density.

Since third wave SOUND aBJECTS occupy the sparser ragion of the density scale (12­

24) and display longer note values (slower pace) than second wave SOUND aBJECTS, they are

characterized by more open, transparent textures.
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A1though they both display the same lînear motion between perfed structures through

imperfect structures, (cf. section 4.tv.c. ) third wave SOUND OBJECTS do not dîsplay the dense

temporal density of second wave SOUND OBJECTS.

lnstead of quick meledie activity at the surface as in the second wave, third wave
SOUND aBJECTS present either unison (black) rhythmic structures as in the SOUND aBJECT

at 2:22, or stratified rhythmic strudures sueh as in the SOUND aBJECT ;n the ferst element at

13:00.

ln the latter case, tones at lower frequencies follow extremely long rhythmic pattems

while the upper frequencies sound at a sHghtly faster pace. For exampre, the rowest stream in

·this SOUND aBJECT (A·Bb-B) resonates in very long tones followîng the rhythmic sequence:

<13,8,13,2,8,5,13,8,13...seconds) while the higherstream (Ab-F#-E-Eb-O-e#-C-B) moYes at a

relatively faster pace: (5,3,5,3,2,1,5,4, 5,3,2,1,3,3,3,2,2,5,3,2,3,5...seconds).

The aurai effect of such strudures could be described mE:taphoricaly as a tuming wheel.

ln this visual metaphor, the high tones, like objects at the rîm of the wheel are perceived as going

by quickly while low .~iles ''tum'' more slowly at the hub.

These ''tuming wheel" textures are as characteristic of the third wave as the "mechanicar

textures" are of the second. Here again, a semiotic relationship can be implied between the auraI

image of the "tuming wheel" and the expanded concepts of time and space implicit in modem

physics and cosmorogy.

OPPOSed to the mechanical/ industrial imagery implied in the second wave, these third

wave SOUND aBJeCTS can suggest the astronomical imagery of rotating spiral galaxies in an

exp:anding universe; celestial rather than industrial mechanics.

'JVhen perceived as a whore, the combined aspects of third wave orchestration, texture,

texts, harmony and rhythm characterize the third wave as both the spacial and temporal context

in which the tirst and second waves evolve, and the ultimate goal of their evolution. As such,

third wave SOUND aBJeCTS do not display dramatic evolutîon over the course of the work.

ln keeping with the previous astronomical imagery, the temperal contexts of the tirst and

second waves are dwarfed by the cosmic scale of the third wave to such an extent that the third

wave seems timeless and unchanging when perceived from the temporal vantage peir! of the

tirs! and second waves.

ln order to grasp this concept and how it relates to form as ProCess in the work, it will

suffice to examine the evolution of tirst and second wave charaeterislics over the course of the

piace.
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d. Evolution of wave characteristics

The preœding analysis of the tirst wave SOUND aBJECTS from 0:06 to 3:00

(cf. sections 5.;;;.a.1. and 5.;ii.a.3.) and the three second wave SOUND aBJECTS at 3:00,4:10

and 4:53 (cf. sections 5.;;i.b.1. and 5.iii.b.4.) revealed theïr metamorphic nature. These two

preliminary SOUND OBJECTS are expository in nature in that they display at a more loc.allevel

the long range evolutionary trend of each respective wave.

Over the span of the work, individual streams that make up first wave textures slowly

converge and eventuarly unite ta form SOUND aBJECTS which display the metrical regularity

and temporal f10w characteristic of the second wave. At i.he same time, in the second wave, the

"lyric" quality, relained from the tirst wave and extended ta instrumental textures graduaHy breaks

down the linear temporal f10w and destabilizes the "mechanical textures"

A quick analysis of selected tirst and second wave SOUND aBJECTS in the latter

sections of the work will iIIustrate this evolution.

The first wave SOUND aBJECT at 14:33 still displays the perOJssive and vocal

streams in a relatively independent relationship. Bath s~ms have grO'Nn in rhythmic

complexity and in temporal density but they still combine la form a rhythmic field. In the SOUND

aBJECT at 18:01, the increase in temporal density in the vocal stream (third element) as weil

as in the percussion (toms, bass drums and hand claps) results in perception of individual yet

distinctly inter-related metrical patterns. This trend continues through ta the SOUND aBJECT at

19:06. At this point, the individual percussive streams have completely converged and beat in

unison. The vocal streams are also converging towards the point at 19:25 where they culmiM~g

on the unison utterance of the ward "SOUFFLE". In the final first wave SOUND aBJECT at

19:39, the pereussive and vocal streams unite and procede in melodic and rhythmic unison.

ln the complex second and third wave SOUND aBJECTwhich sounds from 11:05 ta the

clim~x at 13:00, the second wave instrumental components in the first, second and fifth

elements display the destabitization of the"mechanÎcal texture" mentioned above.

Here the marimba samples (in the tlrst element) begin a process which moves from the

perfect structure (density 4) • A,F,C#,A - through sixteen imperfect structures and cuhr.inates al

13:00 on the perfect structure (densily 3) - F#,Eb,C,A. (cf. fig. 10) At first, a steaey eighth note

pulse (.5 sec.) is established. The xylophone in the fifth element enters at 11:07 'Nith the same

pulse offset by one sixteenth note (.25 sec) thus establishing the steady sixteenth note motion

which follows the rhythmic process already estabtished in the vocal samples of Ihe first element.

(cf. section 4.I(i.b.).
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The temporal density of this perœssive stream increases over the spa" of the SOUND

aBJECT through graduai inclusion of thirty-second note ~otion (starting at 11 :29) and the

eventual anieulatlon of unmesured tremotandos from 12:48 ta 13:00.

The degree of periodicity of this texture is gradually disrupted by the confliding presence

of SOUND OBJECTS which f10w at a slightly faster or slower pace. One 9000 example of this

procedure occurs at 11:34 where a SOUND OBJECT in the woodwinds of the second and fifth

elements imposes eighth-note triplet motion (clarinet 2, second element) and later sixteenth-

- note quintuplet motion (bassoons, second element - clarinet, fifth element) on the steady

sixteenth-note pulse of the marimbas and xylophone. This process of macro-ri1ythmic distortion

is intens'rfied over the course of the SOUND aBJECT towards the point of maximum temporal

density at 12:54·13:00. (cf. section 4.iv.j.)

ln the final second wave SOUND OBJECT at 19:26 -19:39 the "mechanical texture",

now completely disrupted, decererates over the span of thirteen seconds and sounds vertical

structures of maximum density (1) in note values which follow the ascending Fibonacci series;

1,2,3,5,8,13,21 siXteenth-noles. In the final first wave SOUND OBJECTwhich follows (19:39),

the vocal ensemble and solo voice converge ta the unison (density 0) and in essence wrap up

the convergence initiated in the second wave SOUND OBJECtat 11:05 (densities 4-3-2-1..Q).

This reunification of first and second wave textures at the end of the work is summed up

by the utteranœ of the third wave text " am part of the great whole•••and 1can never escape:'

iv. Architectural structure

A1though the preœding discussion of formai pr')cess in TEMPS EN TEMPS (times in

!!!!!!l h~s attempted ta describe the d)'namic forces that guide the listefler's perception of form,

the architedural form or strudure on which these formai processes are founded has yet ta be

described in any delai!.

The overall three-part strudure of the work has already baen described in sedion 4.;;.

However, the musical gestures that help define the boundaries of the three sections and instill a

sanse of pr'Jportion on the averall structure need to be exposed.
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a. Sectional boundaries

The first point ta be stressed in the deSaiption of the architectural structure of the work

is the inter-relationship between the perceived formai process and the conceptual structure.

ln a general sense, the formai processes desaibed aboya occur in the framework of a

formai strudure which is compositionally imposed. At the same time, their evolution is directed

towards points of culmination or climax which serve as cadential avents, defining the boundaries

of the large formai sections.

Along with these cadential arrivais, textual SOUND aBJECTS with relatively high

semantic content always oCCUr in the moments following cadentral climaxes and help to define

them as sectional boundaries. Thelr semantic content either points back to close the preœding

section or points forward to open the next.

The third and last general characteristic of the major cadential gestures ol the work is an

extreme contrast in vertical and horizontal densities at cesura points between sections.

ln the first ofthese cadential gestures (7:36leading to 8:00), aspects of first and second

wave textures blend to form a composite SOUND aBJECT where macro-rhythmic distortion

disrupts the "mechanical texture" which has been established as the auraI signature of the

second wave and has been heard evolving since 3:00. (cf. section S.lii.d.)

The abrupt shift from this dense texture to the low C drone in the double basses and calli

leaves the air c1ear for the statement of the second wave texts: "La nuit••tombe"15 (Night falls.)

and "Nachts kanst du ruhlg nach hause gehen."le (At night, you can go home quietly.) 80th

these texts convey a dual sense of c10sure and of "moving on"; the end of the day, the beginning

of the night, ...going home.

FolIO'uing this cadential gesture, the second wave "lyric" texture is heard in the firth

element. Appearing as it does here for the first time independently of the "mechanical texture", it

marks the beginning of the sécond formai section which will unfold until the next climax at 13:00.

At this point in the work (13:00) the tensions that have bee" building up through the

processes described above (section S.iii.d.) are released. ln the combined second and third

wave SOUND aBJECT that leads ta this point, the highly automated permutational procedure

applied ta the treatment of the Gérald LeBlanc text (J'étals walter•••) serves as a guiding fcree

that directs the motion of the whole second wave SOUND aBJECT to one precise point in time.

(cf. sedion 4.vi.d.3) When the two vocal streams converge, their one and only unison statement

of the total phrase culminates inevitably at the 13:00 point.

Here again, the rarified third wave texture which has been sounding throughout the

previous SOUND OBJECT is left alone in the wake of the preceding cadential gesture. Il is

against this relalively still and open texture that the final line of Jean-Paul Sartre's "La nausée" is
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heard: "•••demain il pleuvra sur Bouville:'T7 As is the case in the perception of the text on the

boundary between the first and second formaI sections, the semantie content of this phrase is

readily apparent to the listener.

Oepending on his or her degree of culturalliteracy, the listener may grasp, at the least,

the general sense of future invoked by the ward "demain" (tomorrow) or a more defined sense of

foreboding; "demain il pleuvra•••" (tomorrow it Will rain...). At the extreme limn of cultural

literacy, a listener who has read "La nausée" and recognizes the quotation may transpose the

ewerience and the context of Sartre's novel ta the perception of this moment in the fonnal

structure of the work. Regardress of the level at which it is grasped, the Sartre quotation Points

away from the second formai section and determines the general moOd of the coming section.

ln the light of the preceding descriptions of the two major cadential gestures that

punctuate the fonnal sections of the work, the cadential nature of the final first, second and third

wave SOUND aBJeCTS described above becomes obvious. (cf. section 5.;;;.d.)

b. Pkch centricity

Besides these gestural and textual aspects of cadence, another more fundamental

element heJps to determine the sense of closure at boundary points in the form. Even though it is

not tonal in the c1assicaf sense, this work does adhere ta a generaJ long range scheme of

fundamental pitch centers whiCh gravitate around C.

Afler the initial statement of C as the fundamental of the first node (0:00 -0:06) and its

reiteration as the fundamental of the second node (4:00-4: 10) the basic centricity of C is weil

established. (cf. section 5.iv.c below for more on nodes) The further divergence towards G as

the fundamental of the third node at 6:30 and the retum ta the C drone at the end of the first

formai sectfon not onty rounds it off as a eJosed fonnal unit but al50 strengthens the central

character of the pitch C.

Following the logie of this C centricity, the relative openness of the second fonnal

section at 13:00 (arriving with an A as fundamental pitch) and the ultimale cJosure of the final

section and of the work as a whole on C at density 24 become obvious.

Ail these forces combine ta punctuale the three-part architectural structure of the piace.

c. The nodes

ln addition to the major cadenliai gestures and pitch centricity described above, another

major aspect of the fabrie of the worX helps define its architectural structure. Points of

convergence of the three waves called nodes are placed at structuralfy important points in
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elapsed time. Due ta their highly recognizable texture, charaderized by streams of perfed

vertical strudures (variations on the Magic Square described above) they serve as pillars in the

form.

Except for the tirst node which opens the pieœ (0:00-0:06) ail the nodes oceur at middle

points of formai sections. (cf. fig. 1) The second node at 4:00 marks the middle point of the first

sedion (0:00 - 8:00). The third "ode at 6:30 cornes at the middle point of sections one and two

taken together (0:00 - 13:00). Thefourth node al 10:30 is at the middle point of bath the second

section (8:00·13:00) and the piece as a whole (0:00·21:00). Finaly. the frfth node al 17:00

marks the middle point of the last section (13:00 - 21:00).

Standing as they do at strudurally important points in elapsed time, they help define the

proportions of the work by counter-balancing the effect of the cadentiaJ gestures at the

boundaries between sections.

d. Fibonacci related boundary points

At this point in the analysis, the recurrence of the figures 3,5,8,13,21 pertaining ta

temporal aspects of the work leaves no doubt as ta the relationship between temporal values

and proportions implied in the Fibonacci sequence of numbers. la

The applicalion of values from this series of numbers ta temporal elements at allieveis

of perception insures a certain unity of proportion throughout the piece. The subdivision of the

total duration of 21 minutes into three sections of 8,5 and 8 minutes respectively establishes the

Fibonacci proportions at the highest level of perception. In this particular temporal organization

the proportional relationship between the first and second sections (8:5) is maintained between

the first and second together and the third (13:8) as weil as between the whole piece and

sedions 1 and 2, or2 and 3 (21:13).

These proportions are respected in many temporal aspects of the work, several of which

hava already baen pointed out in this analysis. (cf. section 5.;;;.a.4.)

e. Proportlonal distribution of waves

Since ail three waves are present coincidentally throughout the work, it would be wrong

to equate formaI sedions 1,2 and 3 directly with tirst. second and third wave. However, the

distribution of tirst, second and third wave SOUND OBJECTS throughout the threa formaI

sedions of the piace does follow a logical scheme which could be described as follows: each

formaI section displays a preponderance of its respective wave and gives the following wave

secondary importance.
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Thus the first sedion (0:00 - 8:00) presents tirst wave SOUND aBJECTS in a higher

proportion (289 seconds). second wave SOUND aBJECTS are second in importance (181

seconds) and third waye SOUND aBJECTS are third (120 seconds).

The second section displays a preponderance of second wave SOUND OBJECTS (254

seconds) while third wave and tirs! wave SOUND aBJECTS are respectively second and thîrd in

importance (184 sec.- 89 sec.)

ln the third section, third wave SOUND aBJECTS are the most present (337 sec) while

/irst wave SOUND aBJECTS are second (186 sec) and the second waye is reast in importance

(99 sec).

A1though they are in no way systematically controlled, the proportional relation~hips

between these figures reflect the proportions exhibited in the Fibonacci sequence; 2:1(2),

3:2(1.5),5:3(1.666.),8:5(1.6) elc.

Furthennore, the proportional relationships between wayes sounding individually and

overlapping or coincidental sounding of different waves also reflects Fibonacci proportions. For

example, the first, second and third fonnal SectiOI1S exhibit 68 sec, 183 sec. and 115 sec. of

overlaping wayes respectively. These figures are in exact Fibonacci proportions; 68 + 115::: 183.

(cf. fig. 11 for detailec:l slatistical chart of these and other temporal relationships.)

AIl these aspects of architectural structure, although subliminaly perceived, come

logether to insure unity and coherence of rorm.
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6. CONCLUSION

TEMPS EN TEMPS ftimes in time) is a complex work, highly reliant upon ils medium for

the perception of ils mesage. Il will axist mainly În recorded fonn since the recording studio ÎS ils

instrument.

The extra-musical themes that are at the engin of ils conception are encoded within ils

fabric and may be communicated to the listener through repeated audition made possible by the

very nature of the recorded medium.

The preceding description and analysis not only brings to light the particular treatment of

musical materials vis-a-vis ilS medium but also shows tho piace as a work of art, inextricably

linked to ils medium but at the same lime standing on its own,· oblivious to space and lime, and

ringing free within the jistener's consciousness.
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• 7. AGURES AND ILLUSTRATIONS.

Figure 1.

The foIIowng graph shows the formai structlI'e of TEMPS EN TEMPS (times in time). The three horilontallines
of bIoclts represent the SOUND OBJECTS orthe f'nt. second and thRI WlMl'S respeclivety. Vertical datted Iines show
poi1ls wtw!re "jump aJts" OCQI' between SOUND OBJECTS Qf dirterent waves. BIocks joined together by vertical50Iid Iines
represenl: points in the form where SOUND OBJECTS oftwo different waves COOQde. Fnalty. theshaded bIocksrepresent
the live nodes where III three waves are mixed.

The t'nt time line (top) shows e1apsed time. The second time ine eorrespond:s to the temporal mar10ngs Il the
score and shows the begmi'lg of each new SOUND OBJECT.

•
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• Figure 2.

1PERSPECTIVE 1

l~rticall
IlrequeneyJ

hlgh y

1depth ~

poudnessl

r f.r

'horizontal rtlme)

neer
1_

•
x 8Xfs:= I1mfzDDt6/perspedlvt!
YCJas =Vt:r1/uipcrs~t:iive
z 6Jt1S :=perspectM ohlept/l

Agure3.
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The Magic Square.
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This excerpt taken !rom the fim node (cf. score p. 1, first element, 0:00 • 0:06) shows the sequence of perlect vertical
structures (density 24, 23, 22, 21, 20, ...0) and the colnciding Iinear (horizontlll) unfolding of perfect structures (O. 1,2, J, 4,
••••. 12).
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•

Rgure4.

The 2· 5 mode.

The 2·5 mode is a meloéc S1J1JCtLre which results from the nter10cking of two perfect horizontal structl.eS; the ~e-tone
scale(2)andthecycleofpertectfourths(Sl

Rgure 5.

1DIMENSIONS OF AURAL PERCEPTION 1

fldd

1periodic 1-""----"*'------+1 aperlodlc 1

___--.!Mt: -- :- -"Dlst:
,)If.txÎ$' =penod/c/,peJiodlccollllnuum
y axis =m1ao.>mICTtJlntdsofp~pti"D

z a:xis =st:nlln/ic/phtlne/iccol1/Înllllm
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Figure 6a.

Figure 6b.

Iconeeplu.1 semonUe' phoneUe reloUonshlpl

Isemantlc content 1

Iperceptual semantic 1phonetic relationshlp!

(semantic content t
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• Figure 7.

Proc:eu in the treatment of Gmld LeBlanc's
-Jitaiswaiter..."

~.-.r'
2"·1-2,...­

2'.20~-21

, ,
ZU1

•
2112

2UUlUl

321123
~

.'2112'4
212Q191Q"19;:g2,

5.32112'.'
21?Q1111l t1 T1tD" Z0 21

8'432112'4'8
?J?Q,!,lllZ1ftl§lZ,ft19?Q2T

785432112'45117"
2T 2019,a 17 'l1" '''!lm' 'non
8785432112'.5578

2tZOt?l!11tll'''1,415'llll10U2Q?1

91Z.S432112'.56718
2IWt911lTll!!lSl·"'1'115'S'Z1'!9m21

10"'785.'21123.5871"0
Z' m'91ft!!'!! '5,,,,;'~l:~:Zb3U'!!i"17'l!,,291:1
111081765.32112,.5"111011

21 2Q1911!U1§ ,':t14l~1111@Pl1l'!"Z!!!"20"

2l~1;9~~~1~: !;'~';Q,~ 1~,1 ~1@q5'1f1,,7t:,~;: ~;~
13(il)111018Z85.321'23.SllTIllon@I'

2I 7p1ll1017l01U'P@1l '0' "Oll@I3I4l!'"7Tl!t9ip21

141'@11101l117. 432112,'.5111191011231<11

l1t1S'SI.13@11101117IS.,21123.'871111011

72
123.'171111011 131.'511171111l2021

1101l878S.3 21123.'8·7811101, .

2l'S~.,1j$i?;;!!t~!I~41110~ ~Q ~: 7' ; : i,; 15tch)311,:,;D,~~2R'~;~~,

1111".'3~ihl ID '8 eS":I:I 1 f :2 :1 .. 5 1 allD lr .

2120111,11711151.'3'

•



• Figure 8a.

The 16 second cycle.

cf. score, 0:06·0',09, p 1 -2, fl~t and fourthclernents. (hand c1aps)

Figure Sb.

The thirteen second cycle.

a

cf. 5oore,O;17 -1:09, p 2 -3, four1tl and flfthe\ements. (vocaillne)

Figure Sc.

Patterns or "motives",

.--
r--,
rU 1

r-,

Ittt
r--,

IŒhpl

cf. score, 1:17 -1:50, p 3 ·4, firstllliement. (sampled hand c1aps)
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• Agure9a.

Poly-metrical textures.

TIne rt1yttunM:: streams in lhe second wsllel SOUND OBJECTS at 3:00, 4;1 0 and ..·.53.
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Figure 9b.
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•
l

Figure 10.

linear voice·leading between perfect structures.

d..."7 'V 1,
~~:!::.~ (;) tlo:>

•

t cf. $Core.l1:05 -13:00, p 32 _44, first, second andflfttl elements.
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Figure 11.

Table of proportional relationships between waves.

This char! shows temporal relationships between the three waves in each of the three formai &ections. The proportions are
caJculated according ta 1t1ree separate criteria: !he fi'st is a measlle of the tatallime in whiehll particuIar wave is heard
ndependenlty (withoul ovl!r1ap) in Il given formai section (independent): the second is Il meaSln of the total time in which Il
particular wave is heard bath independenlly and overlapping with other l'laves (cumulative): the third is a me8Sl6e 01 the
tetal time in which the l'laves orertap. The proportlonaJ relabonships between îndependent and over1apping temporal

vaJues are IIlsosl'lo\m.

Section 1: 0:00 to S:OO_...
CU1'IUlative

fiBtwavr. 231 sec. 56% 289 sec. 49%
second lWVe: 113 sec. 27% 181 sec. 31%
Ihirdwave: 68 sec. 17% 120 sec. 20%
totaltîme; 412 sec (100%) 590 sec (100"A.)

overtap ~ships:

independent: 412 sec. 85% overlapping 68sec . ,,%
\\llIlIeS 1.2 &3: 42 sec. 61%
waves1 &2: 16 sec. 24%
wllves2& 3: 10 sec. 15%

Section 2: 8:oot013:00

independent cumulative

firstwave: 18 sec. 15% 89 sec. 17%
second -ve: 71 sec. 61% 254 sec 48~~

Ihird~: 28 sec. 2'% 184 sec 35%
totaltime: 117sec (100%) 527 sec. (100%)

overtap rtiationships:

independent: 117 sec. 39% overtapping: 183 sec. illi

Willies 1.2 &3: .. ""'. 24%
waves 1 &2: ""'" 15%
waves2& 3: 112sec. 61''''

section3: 13:00 to 21:00

independent cumulative

firstWolVe: 88 sec. 2.% 1B6sec. 30%
second-e: 55 sec. '''' 99 sec. 16%
Ihirdwave: =""'. 61% 337 sec. 5<%
totaltime: 365 sec. (100%) 527 sec. (100%)

elo'lerlap rebtionships:

inclependent: 365 sec. 76% overtapping 11Ssec. ml

waves 12&3: 27 sec. 24%
waves 1 &3: 71 sec. 61%
waves2&3: 17 sec. 15%
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8. TRANSLATION OF GERMAN AND FRENCH TEXTS.

Nachts schlaffen die Ratte" doch (Rats sleep at night), Wolfgang Borchert

Rats sleep at night. At night. you -:an go home quietry (in peaee).
They always sleep at night, when il gets dari<.

Herbsttag (Autumn Day), Rainer Maria Rilke

Sir, itistime.

He who has yet no hause will not build one.
He who is alone will remai" sa for rang.
He will stay awake, read and write long letters.
He will roam the streets. to and tra as the Jeaves blow.(drift)

La nausée (Nausea), Jean-Paul Sartre

Nighl falls. On the first f100r of the Printania Hotel, two windows have just now lit up.
The construction site at the new train station reeks of damp wood: tomorrow, rain will fall on
Bouville.

Géographie de la nuit rouge (Geography of red nlght), Gérald LeBlanc

Welcome to the dawn of lime.

1was a waiter in a nuclear fall-out shelter, on stand-by for another planet.
1wanted ta write you a love lelter because my pen was regislering 6.5 on the Richter scare.

lch glotze T.V (1 stare at the television), Nina Hagen

1stare at the television.
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9.GLOSSARY

Aurai memory:
Faculty of the brain which allows for the storage and recall of charaderistics of SQunds
or combînations of sounds such as pitch, timbre, rhythmîc and melOdic patterns.

Chorus;
Analog or digital signal processing where slight pitch and amplitude modulation
is applied to the recorded signal.

Digital Signal Processing (OS?)"
The transformation of sound using digital algorithms.

Digital Audio Work-statîon (OAW):
A device which integrates digital recording, processing. editing and hard-di:~ based
storage of audio signal.

Element
One of the five instrumental or vocal groups in this piece.

Envelope generator. .
Signal processor in synthesizers and samplers which determines the shape of a sound
by assigning values for levels and times of attack, sustain, decay and ralease

Equalizer:
Analog or digital sound processor which shapes a sound by selectively increasing or
reducing the relative Joudness of segments of ifs harmonie spectrum.

Equalization:
A procedure that shapes a sound by seleetively increasing or reducing the relative
loudness of segments of its harmonie spectrum. .

Extension transference:
The common intellectual maneuver in which the extension i'i confused with or takes the
place of the process extended.

Field:
A random distribution of sounds throughout the macro revel of the listener's perspective.
(The opposite of pulse)

Filtering:
A substractive procedure which, when applied to a sound source, reduces the relative
amplitude of a particular band of frequencies

Gestalt:
A structure, configuration, or pattem of physical, biological or psychological phenomena
so integrated as to constitute a functional unit with properties not derixable from its parts
in summation.

Harmonizer:
Signal processor which produces digitally transposed (detuned) copies of an audio
signal. The transposed signal may be used alone for transposition or tuning, or in
cunjunetion with the original sound source for 'out-of-focus' effects.
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• Hi-fI (high fidelily):
The reproduction of sound with a high degree of faithfurness to the original.

lcon (iconie sign):
Type of sig" which relates to that which il signifies. in the sharing, or joint
possession of sorne quality or property.

Magic Square:
A 12 x 12 matrix of nurnbers that can be used as a guide to ail permutations of a 12·tone
raw.ln this piece, a sound structure which is defined by a succession ofpertect vertical
structures and a collection of decending streams of perfect structures.

Mulli-tracking:
Sound recording process whereby sounds are recorded and stored on individual,
coincidental segments (tracks) of tape (or virtual tracks on hard-<lîsk based OA\Ns).

Mixing"
The process of combining multiple sound sources. This process enlails the adjustment of
relative amplitude of the individual sources as weil as the application of audio
procedures such as filtering, equalization, reverberation, compression, panning etc.

MIDI:
(Musical Instrument Digital Interface.) A standard international protocel which pennits
the transmission of data bet'Neen electronic instruments, sound ~rocessing units and
hardware or software based sequencing programs.

Nodes'
Points of convergence of the three waves in this wcrk, placed at strueturally imponant
points in elapsed time.

Noise'
'White noise" (or white sound) is a mixture of ail audible frequencies at random

amplitudes. In the classification of SOUND aBJeCTS in this work, a very low degree of
periodicity on the micro level is perceived as noise. (the opposite of tone)

Perfect and imperfect structures:
ln this wcrk, venical sound structures which display only one type of interval are dubbed
perfect. Those made up of a mixture of interval types are imperfect.

Phonetic:
Of or relating to spoken language or speech sounds.

Pulse:
ln the classification of SOUND aBJeCTS in this work. a very high degree of
periodicity on the macro level is perceived as pulse. (the opposite of field)

Sampling:
The digital recording of a sound for the purpose of modification and 1or perfonnance.

Semantic:
Of or relating to meaning in language.
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SemioUes:
A general philosophical theory of signs and symbols that deals especially with their
fundion in bath artificially construded and naturallanguages and comprises syntadics,
semantics and pragmatics.

Sequencing:
The recording of MIDI information pertaining to the performance of electronic musical
instruments or sound processing devices.

SMPTE time code'
(Society of Motion Pidure Technicians and Engineers) A standard code which was
developed for the synchronization of seund to film and has become widely used for ail
types of synchronization in the film, recording, television and video industries.

SOUND OBJECT:
ln this work, a composed sound structure that evolves and interaets 'Whithin the time
frame of the piece and which is characterized by its constituent attributes.

Stream:
ln this work, a group of sounds, evolving in the horizontal perspective and related ta one
another based on the listeners identification of their shared attributes.

TIme variant amplifier.
Signal processor in synthesizers and sampIers which determines the shape of an audio
signal by varying its amplitude (Ioudness) over time. (see envelope generator)

Time variant filter.
Signal processor in synthesizers and samplers which determines the shape and timbre
of an audio signal by varying the state of filters which aet upon its harmonic spectrum
over time. (see envelope generator) .

Threshofd:
Tarm applied in this analysis ta the point at which the brain brings together individual
auditory events and perceives them as a whole.

Tone:
A sound of definite pitch and duration. In the classification of SOUND OBJECTS in this
work, a very high degree of periodicity on the micro level is perceived as tone.
(the opposite of noise)

2·5 mode:
Melodic mode construeted by crossing Iwo perfect structures; the whole tone scale
(densÎty 2) and the cycle of perfect fourths (density 5).

Wave:
ln this work, one of three musical entities, evolving and interaeting over the time span of
the piece.
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7a.ln actual laet, the SOUND OBJECTrelered ta asMagic Square isan aurai extrapolation oftwo sides of the 13 x 13
maltix for the series of numbers trom 0 10 12. wt1ere each number represents an interval (vertical or horizontal):

"11 holiztlntal(streams)

",,,.,.,,,
121'109816543210

vertical (hannonicdensity)

This actual "Magic Square- can be seen on beats 4. 5 and 6 01 the initial 614 measure, p. 1 first element.

a. cf. Wilden. Anthony. /dea/ogy and the lcon. Contradiction and Parado}(: An Essay in Conte}(t Theory

9.1n this sense, ttleSOUND OBJECT referred to above (d. score page 1) is aetualty otl/ya partial depiction of the Magk:
Sqwue (more tike a magic rectangle) . AltholJ9h il p~sents vertical structures which span the scale of densities (24 ta 0).
ooly half these structures become audible 8S horizontallines (CJ..12) This is not due to compositional choice but rather to
the practicalrlm'!tsofthespectrumofaudtblefreqtJencies.

The whole SOUND OBJECT in the first element (the lotal6l4 measure in the sampled and synthesized voices) may be
understood as a rect8ngle since il represents the foDowing mabix:

"11 horizorrtal(streams)

",,,.,.,,,
2423222120191811181514131211109816543210

vertical (harmonlc density)

10. For example: A SOUND aBJECT consisting of the puresl sinusoldal lone, repeating at regular intervals of one second
duration would be placed at one fimit of the continuum. Its high degree of predictability gives il purety of tOM on the
micro leve! and an aspect of mebical pulse on the macro level.

However, a related SOUND OBJECT made up of a great many of these same sine lones. distributed randomly
and al random intensities over the vertical and horizorrtal perspectives win be perceived as 9 field. AJ:.hough each
individual sine lone retnins ils degree of periodicily at the micro level, the ovellln SOUND aBJeCT has an exlremety Iow
degree of predictabUity at the macro level and would be placed closer to the opposite pole of the continuum.

F1.rilennore. by speeding up the flow of individUllI events to a point beyond the threshold,the SOUND aBJECT
will n.ow be perceived as noise and placed al the extreme opposite pole 01 the contirllJum.
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11.ln omer to anaJyze and quaJify a SOUND aBJECT composed of two marimba t.OI.S'\ds p1a~ slmutaneously al the
i'll:~rval of Il perfed: fifth, one wouId ,:,eed 10 speak,of the percussive nalU'e of the att:lck wDch is attributed 10 a high
noISe content, a Iow leYel cf petiodicity ln the tral'lSlent portion 01 the wave-fonn.

One would then descroe the resonant por1Jon of the timble by painting out the quick decay of the aperiodjc
waveform and the highty ~er1odic natU'e af the sustliling portion of the wave. The analysîs wcUd then procede wiIh the
deseription of the relative frequenc:ies and ampiludes ot par1iCUlar harmonies, mUlipies orthe fundamental frequency.

The' particular aural signattn of the perfP.CI fifth couId then be desctibed by giving a precise account of the ratios
between the flmdamentals and the harmonies of both lones. S.,ce al of these aspects of periodicity happen 0lI the
micro side of the dlresholcl, their effect is pereen"!d as timbre and harmonie coIOU".

Il is also possible to imagine a SOUND OBJECT where aspects of periodicity happen on the maao $ide of the
threshokt. In this case, the SOUND OBJECT couId be desaibed as a random fielcl of marimba tanes 01" events quickfy
giving way 10 a highIy periodîc slnlcture./n this slnIct1Ie a strum of events allClwer frequenetes eJtlibits a ft.ndamental
mebic pulse and other streams at higher frequendes evoIve at rates relaled to the fundamental pulse folcwing strict
ratios.

Two such aBJECTS couId be superimposed at the ratio of the perfect fiflh te a'eate a composite SOUND
OBJECT, a mega-image of the marirnba fiflh described above. Slnce ail the aspects of periodicity in this SOUND
OBJECT woutd OCQJI' on the macro side of the thtesholcl, their effects wouId be perceived as textll'e.

12: Cage, Jom. 4S'Fora Speaker.

13. Sartre, Jean-Paul. La nausée

14. B()(chert, Wollgang. NaChts Schlaffen dio Ratten doch

t5. Lawrence, D.H. Apocalypse

16. Hagen, Nina T. V. Glotter, Germant!'. of iNhite Punks on Dope"

17. LeBlanc, Gérald. Géographie de la nUit rouge

18. Rilke, Rainer Maria. Herbsttag.

tg. The morpheme "un- combines wiIh word -'asten" to form "unfasten- \'tflich cames a different yet related meaning.

20. For more delailed description of phonetics, semantics and syntax see:~ ;The Cambndge Encyclopedia of
the English Language. .

21. For more on the concept ollex! as solJl1d cf. lanza, alcides. ·Iettnsm" and concrer poetry' thelr influences m the evolutlon
of efectrrmic music. See also: Pierre Schaeffer: Trait6 des objets mlJsicau~

22. Borchert. Wolfgang. op. cil.

23. Peirce, Charles S. CoJlected Papers of Charles Sandets Peirce as cited in Eco, Umberto. Semiotics and the Philosophy
ofLangui3ge

24. Peirce. CharlesS. Collocted P<Jpers ofCharles Sanders Peirce as cited in Pele, Jerzy. lconiCtty. kOllic Slgns or/come
Uses of Signs

25. The SOUND OBJECT at 13:00 ln the first element is acluaUy made up 01 th:p.e streams 01 Morse code repealing the
phrase 1 am the pulse that brings together" in the three languages of the piece: EngIish, French and German. The
sound soutce !rom which the Morse code is construcl:ed is actuafly SMPTE lime code audio signal, (processed via
limiter 10 prolecl against unwanted peaks). The recognition of the lotal semantic content of this particular SOUND
OBJECT (with Ils rectnive 01 self referential nature) requires thal the listener be familiar wiIh the sound of SMPTE time
code audio signal and weD vcrsed ln Moru code decryption. However, the arsal signature or the particular rhythmlc
patterns of Morse code render it readi!y recognÎZabie as such and help place the SOUND OBJECT ln ils PfOpcr
lemporatperspective.

26. cf. Osmond-$mith, David. The lconic Process in Music Ccmmunication

27. d. score p. 35,36, secondelement, strings 8111:28 and 11:39. The graduai transferlrom pizzto col legnobart.
articulation and back is made possible through punch-in procedlres in the recording which permit mmntaneoos
transition from one articulation to the other atany given point ln time. Though this effectwoold be impracticalln real
time, it is schieved wiIh grest precision through the extension 01 multi-traCÜtg.

28. A good exsmple ofthis process can be heard in the PinkFIoyd song 'VVlsh youwere here- !rom the Album ~sh you
werehere
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Section 5: FORMAL STRUCTURE

1. Toffler,AIvin.Op.cit.

2. cf. Stockhausen. Karlheinz. StrlJcture and expenenoal hme. chisa Han. E.r.The Dance o!ute. p. 127·152.

3. Keeping in mind the concept of multiple levels of perception. Ihese three basic components (solo voiee and stmg s/ladow,
percussive stream, and sibilant field) could alsa be referr~ ta as SOUND OBJECTS on t: Jower level of perception.
However, for the purpose of darny, SOUND aBJECTS wiU be disaJssed al the Ievel of the wava unless noled otherwise.

4. cf. Tomer, Alvin. Op. cit., p.f04.f05. cf. alsa HaU, E.r. The Dance oflJfe. p. 20-21

5. cf. HaU, E.r. The Dance o!lJfe, p. 45-58

6. 8orchert, Wolfgang. op.cit.

7. Rilke, Rainer-Maria,op.cit.

8. Sartre, Jean-Paul. op. cil.

9. LeBlanc, Gérald. op. cit.

10. Cage, John. op.cit

11. lesranc, Gérald. op. cit.

12. Rilke, Rainer·Maria. op.cit

13. Hagen, Nina.op.cit.

14. Lawrence, D.H. op.cit.

15. Sartre, Jean-Paul. op. cit.

16. Borchert, Wolfgang. op.cit.

17. Sartre, Jean-Paul. op. ctt.

18. For more on Fibonacci sequence and oOther recursive processes cf. Hofstadter, Douglas R., GOdel. Escher. Bach
An Etemal Golden Bra/d. p. 127-152.
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FOREWORD

TEMPS EN TEMPS (tfmes ln time) is a piece written for the multî-track recording studio. At the
very core of ils conception is the idea that the mulli-track recording environmenl, complete with
MIDI sequencer and SMPTE synchronization. extends the ensemble of acoustic instruments,
voiee and digilal and analogue sound modules (samplers and synthesizers), and brings them
together in a m::re controlled manner than in live perfonnance

Thus the ideal performance situation for the audition of the work is the p:ay-back of the recording
on CO or Tape. However, lhis does not rule out the possibility of live performance in a concert
setting. In fado three possible performance situations are designed inlo the score: Integral play.
back, live ensemble with volee and tape, 5010 volee with tape.

The partieular configuration of the ensemble and the f1exibility of multiple mixes make these
alternate performance situations feasible. The performers in the ensemble are divided into
different groups or e/emants for recording

five elements

The first element consists of synthesizers and samplers sequenced via MIDI sequencer and
synchronized to the mulli-track tape via SMPTE time code. The samplee! materials incJude
samples of the female voice for text maipulation and samples of xylophone and marimba as weil
as modified samples ofwind and string instruments (callee! syn-instruments ego syn·hom,
syn-clarinet elc.)

The second element is made up of acoustic instruments organized as in a symphony orchestra
(flute (piccolo), cJarinet, bassoon, french hom, trumpet, trombone, percussion, violin l, violin Il,
viola, cella, double-bass)'. Each instrument is recordee! twice (multi-tracked) sa in actual tact the
ensemble is doubled.

The third element is a quartet of female volces. Il is actually one mezzo voice multi-tracked four
times.

The fourth element is tne solo volee

The fifth and final element is the instrumental ensemble from the second element. Here it is
recorded as an ensemble and not multi-tracked but rather mixed down 10 stereo

three perfonnance slt~ations

The tirst performance situation (integral play-back) is a personal audition on home hi·fi
equipment of the total work. The five elements a~e mixed down and mastered ta CO. Ali
peripheral effects (reverberation, panning, digit.al signal processing, equalization, fillering etc.)
are applied in the mix-down phase

ln the second performance situalion (live ensemble with volce and tape) the first three
elements are mixed down to a performance tape and the fourth and flfth element (voice and
instrumental ensemble) play live. The ensemble performs on slage and the live sounds are
picked up via microphones and mixed ta the three first elemenls of the tape. Peripheral effects
such as equalization and reverberation are applied to the live elemants at the mixing console.
Ali five elements are then reinforced and fed to the concert hall via audio speakers.

ln this version, a conductor directs the live ensemble following a guide track which is generated
bya sound module, sequenced via MIDI and synchronized to the tape via SMPTE time code.
(This guide track is actually included in a dedicated mix which ls fed 10 the conductor through
head-phones or ear implants. In an ideal selting, every performer has ear implants with
individual mixes.)

ln the third performance situation, (solo volce and tape) one female singer (the fourth element)
performs live on stage to a tape consisting of an altemate mix-down of elements one, two, three
and five. As in the second performance situation, the singer has a dedicated mix including guide
track fed back 10 ear implants. Both the microphond and the ear implants ara wireless to facilitate
movement on stage.

This performance situation could be open to any degree of staging including visual effects,
lighting and multi-media. Ail of these can be synchronized via SMPTE time code and MIDI
sequencing. 2

1. AI instruments are nolated al concert pîtch. See below for complete Iist of percussion instruments.

2.The advenl of portable digital mulli-track recOfde~ or hard-disk based di~1 mulli-track recorde~ makes the second and
third performance situations even mOfe practical. Thanks to hard-disk U1iIs ~ke the Roland DM-800, il is possibltl to have al
three alternate mixes as weD as !he guide tracks on one elght-track machine which Is highly portab~ and easily synchronized
to SPMTE time code or MTC (midi time code).





First element:

Second element:

Third element:

Fourth element:

Fifth element:

INSTRUMENTS

Sampled and synthesized sound sources

Multi-tracked instrumental ensemble

2 flutes
2 clarinets (Sb)
2 bassoons

2 french homs
2 trumpets
2 tenor trombones

2 percussionists
(bongos, congas, toms, snare drum, bass drum)

4 violins (1 & Il)
2 violas
2 cellos
2 double-basses

Vocal quartet

female voice 1
female voice 2
female voice J
female voice 4

Solo female voic~

Chamber ensemble

flute (&piccolo)
clarinet (Sb)
bassoon

french hom
trumpet
tenor trombone

percussion
(xylophone, marimba, bongos, congas, toms, snare drum,
bass drum & el"ctronic bass drum)

violin 1
violin Il
viola
cello
double-bass





Guide ta special notation

1. The score is divided into five elements. These elements are dislinguished by the left hand
brackets:

[first element:sampledand synthesized sound sources.
[second element: multi-tracked instrumental ensemble.
[thlrd element vocal quartet.
[fourth element solo voice
[firth element chamber ensemble.

2 • a:::-::s:> harmonizinQ or chorusinq e~Tect to create out o~

~ocus en5e~ble eTTect •...
3. 1 hiqhest possible pitch.

4. HCAUJ---CHE t = phonetic content OT sound objecte

5. Cau-üJ = international phonetic symbols are used to ensure
accurate pronunciation OT phonemes.

6.~ = Add art:.iTicial reverberation (digital or analog)

7.
repeat ad lib. Tor length oT dotted line.

8. eq.~ + tTreq. Equalization directive Tor recording
sound source. (use oT parametric eq.
or third octave Tilter to ~iltér out
Tundamental (T.o.T.) and adjust
relative amplitude oT upper harmonic
content oT the sound source.

9. rev.ca. on" sec. record sound source in reverberant
ambiance OT length • n· (hall type not
speciTied)

IO.~ graphie display CT sibilant "5" symbols
depicting sounds generated by vocalist.

II. NACHTS SCHLAFEN SIE IMMER

1 ~~~ LJ
Exact rhythmic enunciation
oT phrase.

12. (whisp.)

13. ISAMPLE!

whispered phrase.

indicates' that the sound abject i5 constructed
Trom sampled material. (tone or syllabla)

14. 1or in voice parts indicate
exact time values.

pitched sounds with

IS. (/) ~ = indicates relative placement oT sound in the
stereo image. (pan) ca hat"d IeTt CS) hat"d t"ight.

16. pizz.-'e'e'e'e'e~--""col legno batte = graduaI change -ft"orn one
Torrn DT at"ticulation to
the o.thet".

17.
High density mixtut"es oT tt"ans~ot"med

sound sout"ces.

18. ISyn-Clat"1 synthesized instt"umental tones constt"ucted -ft"Orn
digital samples oT ot"iginai instt"uments. (here
syn-clar =synthesized clarinet)
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