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Abstract

Borrowing  has  occupied  a  central  place  in  my  recent  work  specially  after  it 

became  a  conscious  dimension  explored  systematically.  The  idea  of  collecting, 

organizing,  recycling,  concatenating,  and  transforming  increasingly  large  pools  of 

fragments borrowed from other composers has developed in a consistent manner since 

2007. The essence of this project is an investigation the malleability of borrowed musical 

materials. It consists of two musical compositions (one for acoustic instruments and one 

for laptop orchestra) and accompanying analytical text.

In  the  acoustic  piece  (Drei,  Dai,  Dry,  for  viola,  violoncello,  and percussion), 

algorithmic  processes—computer-assisted  or  not—developed  in  previous  works  were 

reformulated and reutilized with a significantly increased number of score fragments and 

treated  as  notated  “samples.”  The  granular  technique  called  concatenative  synthesis 

became a useful metaphor for the symbolic manipulation of the samples. I have been 

referring to this process as a kind of algorithmic score sampling.

In  the  electroacoustic  piece  Intellectual  Improperty  0.6,  I  had  to  confront  the 

challenges of writing for a laptop orchestra, from instrument design to the redefinition of 

conductor’s  role.  The  technique  of  concatenative  synthesis—in  its  MaxMSP 

implementation called cataRT, by Diemo Schwarz—is used for the sound generation and 

manipulation of audio samples extracted from several recordings of piano pieces.

Both compositions presented here consolidate previous experiences of working 

with large pools of musical fragments. My approach to musical borrowing, however, has 
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differed  according to  the medium of  composition—acoustic  or  electroacoustic.  These 

differences originate in the very nature of the borrowed fragments in each case;  audio 

samples in  the  electroacoustic  domain,  and  notated  samples in  the  acoustic  domain.1 

Drei, Dai, Dry and Intellectual Property 0.6 demonstrate these differences, particularly in 

regard to the degree of formalization of musical material. The composition of my recent 

electronic pieces has been driven primarily by ear and trial-and-error, only later followed 

by attempts at global formalization; a “bottom-up” approach describes the process behind 

these works in which the initial pool of borrowed fragments is used as an open timbral 

space  available  for  empirical  electroacoustic  exploration.  On  the  other  hand,  the 

dominance of a “top-down” approach is clear in my recent acoustic pieces. In this case, 

the pool of borrowed fragments is used first as a source of structural relationships and 

only later as a supplier of surface material.

The composition of the two pieces presented in this project was accompanied by 

considerations on the political  and socio-economic dimension associated with musical 

borrowing today.  The  practice  of  musical  borrowing can  extrapolate  and  engender  a 

discussion of the very notion of ownership of ideas. In fact, music, as well as open source 

computer software, has had a leading role in the process of questioning the concept of 

intellectual property. This dissertation attempts to provoke that debate.

1 “Acoustic domain,” in this context, simply means score-based compositions for acoustic instruments in 
which conventional musical notation is the primary medium.
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Introduction

“Intellectual  Improperty:  Musical  Borrowing  in  Acoustic  and  Electroacoustic 

Compositions,” a final project submitted to Stanford University as partial requirement for 

the  degree  of  Doctor  of  Musical  Arts,  consists  of  two musical  compositions  and an 

accompanying text as an appendix.

The first piece, Drei, Dai, Dry, for viola, violoncello and percussion, is presented 

here in the form of a musical score. The second piece,  Intellectual Improperty 0.6, for 

laptop orchestra, does not have a notated score in the traditional sense; instead, the piece 

exists  in  the  digital  domain  as  a  set  of  computer  files  and  instructions  enabling  its 

reproduction with an ensemble of six to eighteen laptops. A digital folder containing all 

required  files  was  submitted  separately  via  the  Stanford  Electronic  Dissertation 

Submission  system.  In  terms  of  documentation,  the  content  of  that  folder  should  be 

consulted as the closest equivalent of a “musical score.”2

Finally, the appendix consists of a brief analytical description of each of the two 

pieces.

2 For future access to any updated files pertaining to the piece Intellectual Improperty 0.6, please visit my 
website: <http://www.brunoruviaro.com/>. The software used to compose the piece was MaxMSP, by 
Cycling74.
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1. Acoustic: Drei, Dai, Dry

Score for the piece Drei, Dai, Dry (2010), for viola, violoncello, and percussion. 

The  piece  will  be  premiered  at  the  International  Summer  Course  for  New  Music 

Darmstadt in July, 2010.

The  appendix  that  follows  contains  significant  analytical  and  descriptive 

information.
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Bruno Ruviaro

Drei, Dai, Dry 

(2010)

music for viola, violoncello and percussion
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Percussion Instruments:

Claves
3 Wood Blocks

5 Temple Blocks
2 Maracas
2 Bongos
1 Conga

4 Roto-toms
Crotales (1 octave)

Vibraphone
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2. Electroacoustic: Intellectual Improperty 0.6 

As explained in the introduction, the piece Intellectual Improperty 0.6, for laptop 

orchestra, does not have a notated score. The piece exists in the digital domain as a set of 

computer  files  and  instructions  enabling  its  reproduction  by  an  ensemble  of  six  to 

eighteen  laptops.  The  digital folder containing  all  code  and pertinent  files  should  be 

consulted as the closest  equivalent of a “musical  score.” Access to these materials is 

possible either through the Stanford Library archives or directly through the composerʼs 

website:  <http://www.brunoruviaro.com>.  Any  future  updates  to  these  files  will  be 

included on this website.

The  appendix  that  follows  contains  significant  analytical  and  descriptive 

information.
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3. Appendix: Reflections

The  following  text,  presented  as  an  appendix  to  the  music,  is  organized  as 

follows: a brief summary of musical borrowing in my previous compositions is presented 

in Section A; The instrumental piece Drei, Dai, Dry is analyzed in Section B; The laptop 

orchestra piece Intellectual Improperty 0.6 is analyzed in Section C; Finally, concluding 

remarks are made in Section D.
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A. Borrowing in my previous compositions

For several years, I have been partly unaware of the extent to which borrowing 

has been an essential part of my creative output. Even though I was always conscious of 

specific acts of borrowing at the moment of their occurrence, only in 2007 was I able to 

step back to trace their consistent presence in most (but not all) of my music. The table 

below summarizes the trajectory of borrowing in relevant pieces.3

Year Piece Category of Borrowing4

1997 Cerâmica (mixed choir) Quotations, Allusions

2001 Pérolas e Porcarias (voice, actor, percussion) Quotations

2003 TriPoe:try (mixed choir) Modeling, Quotations, Allusions

2003 Thirteen  Small  Parts  of  Something (piano  and  live-
electronics)

Sampling

2004 Têmpulo (percussion trio) Modeling

2005 Entrei pelo Canon No. 2 (piano solo) Parody, Collage

2005 Chamber of the Late Half-Hour (electroacoustic) Arrangement, Remix

2006 In  Other  Words, (prepared  piano,  saxophone  and  live-
electronics)

Modeling, Paraphrase

2007 Sete Vazios (piano solo) Modeling, Reference

2007 Anomia (chamber ensemble) Modeling, Quotations

2008 Três Fontes (tenor saxophone) Modeling, Algorithmic Sampling

2008 Study on Japanese Themes (electroacoustic) Concatenative Synthesis 

2009 Biologie Littorale des Mers Temperées (violoncello) Algorithmic sampling, 
Concatenation

2009 Cleaner (electroacoustic) Concatenative Synthesis

3 A detailed discussion of the nature of borrowing in each of these pieces is available in “Brief Analysis 
of Past Works,” Bruno Ruviaro̓ s Special Area Exam, Stanford University, November 2007. Available 
upon request directly from the composer at <http://www.brunoruviaro.com/>.

4 The classification of each piece under specific categories of borrowing is the product of a retrospective 
analysis. Common categories (quotation, allusion, modeling, parody, collage, paraphrase, etc.) are used 
in their canonical sense as described in the Grove Online Dictionary (<http://www.grovemusic.com>). 
Other less standard categories are used in a more personal way and will be explained in the course of 
the musical analyses at the end of this text.
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B. Analysis: Drei, Dai, Dry

The  piece  Drei,  Dai,  Dry (2010)5,  for  viola,  violoncello,  and  percussion, 

consolidates  previous  experiences  of  compositional  work  based  on  large  pools  of 

borrowed  fragments.  Algorithmic  processes  (computer-assisted  or  not),  developed  in 

pieces  like  Anomia (2007)  and  Biologie  Littorale  des  Mers  Temperées (2009),  were 

reformulated and reutilized with a significantly increased number of fragments. I treated 

these score fragments by other composers as notated “samples,” and worked with them as 

if they were the raw material for my own type of symbolic granular synthesis. Partly 

inspired by concatenative synthesis technique, in which audio samples are analyzed and 

distributed in a two- or three-dimensional space according to their proximity in terms of 

particular chosen parameters, in this piece I created a system to analyze each one of the 

notated samples according to a list of parameters (called “descriptors”). The results of 

this analysis enabled the comparison and regrouping of fragments according to desired 

trajectories of descriptors. I have been referring to this process as a kind of algorithmic 

sampling,  or  a  destructive  concatenation  of  notated  samples.  It  cannot  be  accurately 

described as quotation nor as modeling or collage.

The Pool of Fragments

The first step was to collect fragments. Fifty-seven notated samples of various 

sizes were copied from existing scores. In light of the instrumentation available for this 

5 The piece was commissioned by the International Summer Course for New Music Darmstadt as the 
consequence of a 2008 Stipendium Prize, which includes writing a new piece for the following Summer 
festival. The piece is to be premiered at Darmstadt in July, 2010. The instrumentation was defined by 
the festival.
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piece, most of them were originally scored for string instruments, particularly viola and 

violoncello.  I  purposely  avoided  collecting  fragments  composed  originally  for 

percussion6 in an attempt to maintain a degree of homogeneity in the pool of fragments. 

Here is the list of fragments collected:

Mahler, Symphony 9 (4 fragments)
Mahler, Symphony 7 (1 fragment)
Mahler, Kindertotenlieder (1 fragment)
Haydn, String Quartets Op. 76 (2 fragments)
Ives, Orchestral Set II (1 fragment)
Berio, Sinfonia (3 fragments)
Berg, Wozzeck (2 fragments)
Boulez, Douze Notations (6 fragments)
Donatoni, Etwas Ruhiger im Ausdruck (1 fragment)
Donatoni, Souvenir (4 fragments)
Barraqué, Concerto (1 fragment)
Ferneyhough, Incipits (3 fragments)
Strauss, Don Quixote (1 fragment)
Scarlatti, Sonata 241 (1 fragment)
Carter, String Quartet 2 (4 fragments)
Schoenberg, Verklärte Nacht (5 fragments)
Schoenberg, Pierrot Lunaire (4 fragments)
Debussy, La Mer (2 fragments)
Brahms, String Sextets Op. 18 & Op. 36 (2 fragments)
Lanfer, Equivocáveis (1 fragment)
Ruviaro, Pneuma Ápeiron (2 fragments)
Ruviaro, Biologie Littorale des Mers Temperées (1 fragment)
Ruviaro, Anomia (5 fragments)

Some examples of fragments follow:

6 With the exception of one fragment (No. 3) for timpani.
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As one can see from the examples  above,  most fragments are  relatively short 

(about one or two measures long), but a few longer were chosen, such as a french horn 

line from Mahlerʼs Ninth Symphony. The fragments were freely selected from scores 

available in my own library, all belonging to the Western concert music tradition from the 

last three centuries (Classical period to 20th-century contemporary music). All fragments 

had to be conventionally notated7 in order to be suitable for the kind of compositional 

process I had in mind. Thus, no graphical or alternative notations were allowed in the 

selection  process.  Within  these  boundaries,  a  high  degree  of  stylistic  diversity  was 

sought.

7 “Conventionally  notated”  means:  pitches  on  a  standard  five-line  staff,  proportional  notation  for 
durations, and explicit or implicit time signature and tempo.
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Descriptors

Once the fragments were collected, the process of analysis began. A list of sixteen 

descriptors  was  defined  in  order  to  analyze  the  fragments.  A  descriptor  is  simply  a 

fundamental characteristic that describes one aspect of a given fragment, and allows for 

its comparison with other fragments.8 The sixteen descriptors were defined as follows:

1) Number of Attacks: number of unique attacks.

2) Number of Beats: number of beats.

3) Tempo: metronomic marking (beats per minute).

4) Duration: total duration (seconds).

5) Density: average number of attacks per second.

6) Total Chromatic: number of pitch classes employed (1-12).

7) Lowest Note: lowest note used in the fragment (midicents).

8) Highest Note: highest note used in the fragment (midicents).

9) Tessitura: distance from lowest to highest note (midicents).

10) Sum of All Leaps: sum of all note-to-note intervals (midicents).

11) Pointillism: degree of “pointillism.”9

12) First Note: first note of the fragment (midicents).

13) First Note Chroma: first pitch class of the fragment (0-11).

14) Last Note: last note of the fragment (midicents).

15) Last Note Chroma: last pitch class of the fragment (0-11).

16) Dynamic: average dynamic value (0-127).

8 This  step  of  the  compositional  process  was  also  inspired  by  the  electroacoustic  technique  of 
concatenative  synthesis,  which  will  be  discussed  in  more  detail  in  the  analysis  of  Intellectual 
Improperty 0.6.

9 In other words, how conjunct or disjunct, on average, successive pitches are. This is calculated in the 
following way: (Tessitura + Sum of All Leaps) / Number of Attack * 0.01 (the last number being simply 
a scaling factor). In musical terms, a very pointillistic passage by Boulez, for example, will score a 
much higher value than a chromatic line by Brahms).
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Algorithmic Manipulations

After analysis of all fragments was complete, a spreadsheet with all values was 

compiled. The following is an example. Because the next step was to manipulate it within 

the software Open Music, the data is presented in a Lisp-like format. Note that the first 

element of a given list is the fragment number; the second element of the list provides 

information about the source of the fragment; the third element identifies the original 

instrumentation  of  the  fragment;  finally,  the  subsequent  numbers  represent  the 

corresponding sequence of sixteen descriptors.

(
(1 '(Mahler Symphony 9-I p1 m7) viola 12 4 52 4.62 2.6 3 5400 5900 500 2700 2.67 5400 6 5900 11 30)
(2 '(Mahler Symphony 9-I p55 m8) viola 3 4 58 4.14 0.73 5 5000 6700 1700 1900 12 5000 2 6700 7 120)
(3 '(Mahler Symphony 9-I) timpano 4 8 58 8.28 0.48 3 4300 4800 500 700 3 4300 7 4800 0 90)
(4 '(Mahler Symphony 7) strings 7 4 40 6 1.17 4 4700 6200 1500 0 2.14 4700 11 4700 11 30)
(5 '(Mahler Symphony 9-III) french-horn 29 18 100 10.8 2.69 11 5700 6900 1200 8500 3.34 5700 9 6000 0 70)
(6 '(Haydn Op 76 No  1 - I mvt m91) viola 11 2 60 2 5.5 7 5400 6700 1300 2500 3.45 6700 7 6200 2 50)
(7 '(Haydn Op 76 No  4 - II mvt m25-26) cello 7 6 58 6.21 1.13 5 3800 4600 800 1700 3.57 3800 2 3900 3 60)
(8 '(Ives Orchestral Set II Hanover Square m1-4) viola 30 9 40 13.5 2.22 5 5300 6200 900 10400 3.77 5700 9 5300 5 10)
(9 '(Berio Sinfonia - III mvt p52) viola 7 3 252 0.71 9.8 5 5900 6300 400 900 1.86 6300 3 6200 2 30)
(10 '(Berio Sinfonia - III mvt p53) cello 12 3 252 0.71 16.8 4 4800 5800 1000 4200 4.33 5400 6 4800 0 30)
(11 '(Berio Sinfonia - III mvt p67) viola 6 6 252 1.43 4.2 4 5200 7400 2200 2000 7 5600 8 7400 2 110)
(12 '(Berg Wozzeck) cello 18 4 55 4.36 4.13 10 4200 6700 2500 8200 5.94 5700 9 6700 7 90)
(13 '(Berg Wozzeck 335 p118) viola 10 8 65 7.38 1.35 6 4800 5800 1000 1300 2.3 5800 10 5100 3 60)
(14 '(Ferneyhough '(TMS bass cl.) via Anomia m16) cello 10 6 160 2.25 4.44 9 6100 8750 2650 4900 7.55 8100 9 6100 1 120)
(15 '(Ruviaro Anomia m31) piano 13 6 92 3.91 3.32 8 8400 10200 1800 5700 5.77 9500 11 8400 0 30)
(16 '(Ruviaro Anomia m31) cello 13 6 92 3.91 3.32 3 4600 6000 1400 12 1.09 4600 10 6000 0 30)
(17 '(Boulez 12 Notations No  7)  piano 2 15 116 7.76 0.26 2 6700 7300 600 600 6 7300 1 6700 7 60)
(18 '(Boulez 12 Notations No  7 ) piano 2 15 116 7.76 0.26 4 5900 6600 700 700 7 5900 11 6000 0 60)
(19 '(Boulez 12 Notations No 6 right hand) piano 13 3.75 63 3.57 3.64 12 5200 9500 4300 10100 11.08 5200 4 7700 5 50)
(20 '(Boulez 12 Notations N  6 left hand) piano 13 3.75 63 3.57 3.64 12 3600 7100 3500 9700 10.15 4000 4 6500 5 50)
(21 '(Boulez 12 Notations N  1 right hand) piano 16 8 140 3.43 4.67 2 7900 8000 100 1400 0.94 8000 8 8000 8 110)
(22 '(Boulez 12 Notations N  1 left hand) piano 10 8 140 3.43 2.92 10 3900 10200 6300 7000 13.3 4600 10 10200 6 110)
(23 '(Ruviaro Anomia Chronic m27) viola 8 2 92 1.3 6.13 7 6500 7200 700 1650 2.94 7000 10 7150 11.5 90)
(24 '(Ruviaro Anomia Chronic m27) cello 8 2 92 1.3 6.13 8 6200 6900 700 1850 3.19 6400 4 6350 3.5 90)
(25 '(Donatoni Etwas ruhiger im Ausdruck m105) cello 12 7 105 4 3 9 4000 6400 2400 8800 9.33 5500 7 4500 9 10)
(26 '(Ruviaro Biologie Littorale m117) cello 3 6 90 4 0.75 4 4600 5700 1100 1150 7.5 5700 9 4600 10 30)
(27 '(Donatoni Souvenir m73) viola 12 4 60 4 3 7 6400 7000 600 2200 2.33 6900 9 6700 7 70)
(28 '(Donatoni Souvenir m73) cello 12 4 60 4 3 7 6000 7000 1000 3000 3.33 6200 2 6200 2 90)
(29 '(Donatoni Souvenir m162) viola 12 4 60 4 3 12 5600 6800 1200 3200 3.67 6500 5 5600 8 110)
(30 '(Donatoni Souvenir m162) cello 6 4 60 4 1.5 5 3600 6000 2400 3200 9.33 5800 10 3600 0 90)
(31 '(Barraque Concerto p8) viola 9 7.5 110 4.09 2.2 9 4800 7500 2700 4900 8.44 7500 3 7000 10 110)
(32 '(Ferneyhough Incipits m37) cello 11 7 105 4 2.75 14 4700 6900 2200 6850 8.23 5500 7 6900 9 30)
(33 '(Ferneyhough Incipits m84) cello 3 7 130 3.23 0.93 5 4300 5400 1100 1000 7 4400 8 5400 6 60)
(34 '(Ferneyhough Incipits m125) viola 5 3 40 4.5 1.11 3 8300 9500 1200 3300 9 8300 11 8400 0 50)
(35 '(Lanfer Equivocaveis m22) viola 15 4 60 4 3.75 9 5000 6300 1300 5100 4.27 6000 0 6300 3 90)
(36 '(Ruviaro Pneuma Ápeiron - III m1) viola 9 6 42 8.57 1.05 6 5650 7000 1350 2400 4.17 5650 8.5 6500 5 90)
(37 '(Ruviaro Pneuma Ápeiron - III m1) cello 29 29 108 16.11 1.8 13 4000 5700 1700 10250 4.12 5100 3 5350 5.5 90)
(38 '(Strauss Don Quixote theme) cello 8 4 80 3 2.67 4 4100 5300 1200 2600 4.75 4500 9 4500 9 70)
(39 '(Mahler Kindertotenlieder) viola 19 20 58 20.69 0.92 7 5400 7000 1600 3100 2.47 6500 5 5400 6 30)
(40 '(Scarlatti Sonata 241) harpsichord 10 4 120 2 5 8 5900 6700 800 1600 2.4 5900 11 6000 0 90)
(41 '(Carter String Quartet 2 Intro) cello 6 7 105 4 1.5 7 5800 6900 1100 1900 5 6900 9 6600 6 70)
(42 '(Carter String Quartet 2 m109) viola 5 2.25 105 1.29 3.89 5 5100 6400 1300 2300 7.2 6400 4 6100 1 50)
(43 '(Carter String Quartet 2 m106) viola 2 2.25 105 1.29 1.56 3 6200 7500 1300 1000 11.5 7500 3 6500 5 90)
(44 '(Carter String Quartet 2 m106) cello 2 2.25 105 1.29 1.56 4 3700 5200 1500 800 11.5 3700 1 4400 8 90)
(45 '(Schoenberg Verklärte Nacht m124) viola 8 3 78 2.31 3.47 6 6000 6900 900 1700 3.25 6600 6 6900 9 50)
(46 '(Schoenberg Verklärte Nacht m124) cello 8 3 78 2.31 3.47 5 5400 6100 700 1400 2.63 5700 9 6100 1 50)
(47 '(Schoenberg Verklärte Nacht m202) cello 6 5 48 6.25 0.96 5 4500 5100 600 1200 3 5100 3 5100 3 60)
(48 '(Schoenberg Verklärte Nacht m202) viola 2 4 48 5 0.4 3 4900 5700 800 200 5 4900 1 4900 1 60)
(49 '(Schoenberg Verklärte Nacht m202) viola 8 4 50 4.8 1.67 4 5700 6200 500 1600 2.63 6000 0 5900 11 60)
(50 '(Schoenberg Pierrot Lunaire N8 m19 p85) cello 6 6 90 4 1.5 4 5300 7100 1800 5500 12.17 5300 5 6400 4 90)
(51 '(Schoenberg Pierrot Lunaire N17 mm1-3) viola 11 10 132 4.55 2.42 6 6200 7600 1400 4200 5.09 7400 2 7400 2 50)
(52 '(Schoenberg Pierrot Lunaire N17 mm22-23) viola 24 8 120 4 6 10 5000 6500 1500 5000 2.71 5300 5 6500 5 10)
(53 '(Schoenberg Pierrot Lunaire N19) cello 11 9 120 4.5 2.44 8 5600 7800 2200 5900 7.36 7500 3 6400 4 70)
(54 '(Debussy La Mer - Jeux de Vagues) viola 10 6 138 2.61 3.83 9 5300 6500 1200 2600 3.8 6300 3 5700 9 50)
(55 '(Debussy La Mer p192) cello 6 6 112 3.21 1.87 6 4700 5700 1000 1900 4.83 5400 6 5500 7 50)
(56 '(Brahms Op 18) cello 12 12 140 5.14 2.33 7 5300 6500 1200 3100 3.58 5700 9 5800 10 90)
(57 '(Brahms Op 36 - III) viola 10 4 58 4.14 2.42 8 6200 7100 900 2300 3.2 6900 9 6200 2 60)
)
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The next step was to  reorder the 57 fragments  according to particular  desired 

properties. After some experiments with the data, two sequences were created:

• Sequence 1: ascending by duration (shortest to longest)

• Sequence 2: descending by tessitura (wider to narrower)

These  two  sequences  were  taken  as  structural  frames  on  top  of  which  other 

fragments  would  be  inserted  in  various  ways.  The  first  sequence  yielded  a  metric 

structure with 57 empty temporal boxes of increasing duration. The second sequence, 

defining pitch ranges from widest to narrowest, provided a curve for occupation of the 

register space. Several ad hoc decisions had to be made during this process in order to 

shape  the  following  compositional  steps  in  one  way  or  another.  For  example,  the 

trajectory of tessitura values was not as smooth as I had wished, so I had to rescale it and 
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rewrite pitches in Sequence 2 to fit within the new boundaries.

The  polyphonic  chart  generated  by  overlaying  the  two  ordered  sequences 

comprised 57 structural blocks with their tessitura defined by the adjusted ranges from 

Sequence 2, and their metric and duration defined by the fragments from Sequence 1.

The  overall  form of  the  piece  was  defined as  three  different  readings  of  this 

polyphonic skeleton, thus organizing the piece in three sections or movements:10

• First movement: one complete reading of all 57 polyphonic blocks of the chart;

• Second movement: one backwards reading of the chart, eliminating every other 
fragment;

• Third movement: pitches taken from a complete left-to-right reading of the chart; 
duration and rhythms taken from a backwards reading of the chart.

10 In fact, the three parts of the piece are not quite as independent as the word movements suggests, but at 
the same time they are different enough to be more than sections. With that in mind, I will refer to them 
as movements all cases.
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In the first movement, rhythms were taken from original fragments in Sequence 1. 

This section moves in a predominantly fast and agitated pace and has tremoli and drum 

rolls as characteristic gestures. Percussion timbres were limited to wooden instruments of 

indeterminate  pitch  plus  bongo  and  conga.  A  number  of  original  fragments  have  a 

persistent factor of recognizability. In the final score, some of them keep a degree of 

audible recognizability, while others may only be recognized after close scrutiny of the 

score.11Below are a few examples of original fragments and their transformed appearance 

in the first movement.

11 There is also at least one moment of indirect allusion: the passage from mm. 74-83 mimics a similar 
moment in Donatoniʼs Etwas ruhigher im Audsruck (m. 100-101) in which a sudden shift in articulation 
on an otherwise quasi-identical repetition of material indicates the change from one section to another.
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In the second movement, the viola and violoncello suddenly withdraw from the 

primary  surface:  for  the  entire  duration  of  this  section  the  strings  simply  mark  the 

progress  of  upper  and  lower  limits  of  tessitura  with  sparse  pizzicato  attacks. The 

percussion  necessarily  comes  to  the  foreground,  albeit  not  in  a  very  active  manner: 

silence and sparseness become the defining characteristics of the second movement. The 

drum roll gesture from the previous section is developed by the percussion. The timbral 

identity  of  this  section  is  mostly defined by the roto-tom sound.  The  roto-toms now 

develop glissandi material that belonged to the strings in the first movement, establishing 

a more ambiguous use of pitched material. While the first movement allowed degrees of 

recognizability for some of the original fragments, in the second movement no referential 

shadows remain.

In the third movement, the strings spell out the harmonic sequence shown in the 

next example, derived from filtering pitches from Sequence 2. The duration boxes for the 

strings  in  the  third  movement  come  from  a  retrograde  reading  of  Sequence  1.  The 

percussion, on the other hand, presents the original sequence of durations scaled down as 

rhythm.  This is why successive individual chords in the vibraphone get progressively 

longer until the end of the piece. As for the harmonic sequence of the percussion part, it 

complements  the  strings  by  deriving  pitches  from  Sequence  2.  The  characteristic 

percussion timbre of the third movement is metallic and unambiguously pitched, with a 

slow  but  definitive  path  toward  the  high  register.  One  single  recognizable  Mahler 

fragment returns during a few isolated moments, much less frequently than in the first 

movement.
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In summary, the composition of Drei, Dai, Dry synthesized several of the musical 

borrowing procedures I have been developing in previous pieces. The main characteristic 

of these procedures is the formalized nature of dealing with pools of borrowed musical 

fragments. I attempt to decompose them towards basic individual constituents; they are 

then compared and regrouped by similarities; this information is then used to create a 

macroform structure;  finally, I start  to compose the details at  a local level inside this 

structural canvas.
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C. Analysis: Intellectual Improperty 0.6

Drei,  Dai,  Dry has,  as  its  compositional  point  of  departure,  the  algorithmic 

concatenation and manipulation of samples in the symbolic domain (musical notation). 

Intellectual Improperty 0.6 is the electroacoustic version of some of these ideas in the 

digital audio domain.

Intellectual Improperty 0.6 is composed for a laptop orchestra. This being my first 

attempt at composing for this type of ensemble, the “0.6” in the title suggests that the 

piece may continue to evolve or ramify into newer versions in the future. SLOrk, the 

Stanford Laptop Orchestra, premiered a chamber version of the piece (six laptops) on 

April 29, 2010, and will premiere the full orchestra version (fifteen or more laptops) on 

June 2, 2010 at Dinkelspiel Auditorium, Stanford University.

Concatenative Synthesis

I have briefly mentioned the technique of concatenative synthesis earlier in this 

essay. Now it is time to take a closer look at it and explain how it relates to my research 

on sampling and musical borrowing.

Here is a definition of concatenative synthesis by Diemo Schwarz who works at 

Ircam and implemented the technique in the MaxMSP-based software called cataRT:

Concatenative data-driven sound synthesis methods use a large database of source 
sounds, segmented into  units, and a  unit selection algorithm that finds the  units 
that best match the sound or musical phrase to be synthesised, called the target. 
The selection is performed according to the descriptors of the units. These are 
characteristics extracted from the source sounds, e.g. pitch, or attributed to them, 
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e.g. instrument class. The selected units are then transformed to fully match the 
target specification, and concatenated.12

Concatenative  synthesis  is  a  special  type  of  granulation.  Samples  are 

automatically segmented into small units—approximately 250 miliseconds by default—

and  then  analyzed  according  to  several  parameters  (called  descriptors).  The  main 

difference in comparison to standard granular synthesis is  that  the grains that  will  be 

streamed together are selected from a large pool of samples (called corpus) according to 

certain desired common properties (the  target). So, for instance, if my corpus includes 

samples from Mozart and from The Beatles, and my target specifies a certain juncture of 

psychoacoustic descriptors (for example, loudness X, pitch Y, brightness Z), I can obtain 

a new sonic stream that will bring together all snippets of Beatles and Mozart that share 

similar features. In other words, samples that belonged to separate and disparate cultural 

worlds can become  neighbors every time the sonic space in the database is rearranged 

according to specific parameters.

The user interface of CataRT13 makes it possible to visualize this process: one can 

navigate  the  timbral  spaces  with  the  cursor.  Analyzed  units  are  displayed  in  a  two 

dimensional space (x and y axes, plus color as a third dimension),14 and one can freely 

choose which descriptor a given axis will represent.

12 Schwarz,  Diemo (2006).  “Concatenative sound synthesis:  The early years,”  Journal  of  New Music 
Research, 35:1, 3 — 22.

13 The following example figure by Diemo Schwarz, cataRT Documentation (internet resource); accessed 
on May 6, 2010. <http://imtr.ircam.fr/imtr/CataRT_Documentation>

14 Real three dimensional spaces are also possible, but so far I have only explored two dimensions.
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In the example above, the horizontal axis represents pitch (left to right = low to 

high); the vertical axis represents spectral centroid (bottom to top = low to high); and the 

color scale is representing loudness. On the space where the colored dots appear (called 

“lcd”), the user controls—with the mouse—a green selection tool of varying radius. The 

dots represent units (grains), and all units that fall within the selection tool are the ones to 

be played at any given moment. To the left of the lcd there are several other playback 

controls, including standard granular synthesis parameteres such as grain size, grain rate, 

transposition, gain, and so on.

CataRT  provides  the  user  with  several  modes  of  playing  (“trigger  methods”) 

which control when the selected grains are played. The explanation below comes from 
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cataRTʼs documentation:15

Bow triggers closest unit each time you move the mouse;
Fence plays a unit whenever a different unit becomes the closest one;
Beat triggers units via a metronome (speed controlled by grain rate and std);
Chain triggers a new unit whenever the previous unit has finished playing;
Quant is a quantized metronome, but non-functional for the moment;
Seq is for external triggering by a sequencer;
Cont continues playing grains in order.

In summary, cataRT allows the exploration of a corpus made out of large numbers 

of samples through interaction in a multi-dimensional space and through changing values 

that control the playback parameters of the grains. The sonic space can be displayed and 

reorganized on axes representing various properties of the sound units (grains).

What  is  important  to  point  out  is  that  the  essential  idea  behind  cataRT  and 

concatenative  synthesis  came  to  meet  my  earlier  preoccupations  (since  Anomia) 

regarding how to compose with pools of borrowed fragments. Ideas initially developed in 

earlier  acoustic  pieces  gained  clarity  and  direction  after  I  learned  more  about 

concatenative synthesis; and, on the other hand, my use of this technique in recent pieces 

was  facilitated,  or  shaped,  by  my  ongoing  reflections  on  musical  borrowing  and 

composition.

Composing for Laptop Orchestra

Several are the challenges of composing for laptop orchestra. The use of the word 

“orchestra” may bring up assumptions and connotations that do not necessarily apply in 

15 Diemo  Schwarz,  cataRT  Documentation  (internet  resource);  accessed  on  May  6,  2010. 
<http://imtr.ircam.fr/imtr/CataRT_Documentation>
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the case of an ensemble of laptops. This becomes clear when we consider the following 

questions that have to be addressed by any composer approaching this medium: 

• How does one define an instrument(s)? This involves everything from choice of 
hardware  and  software  to  the  design  of  a  playing  environment  with  its  own 
idiosyncratic  potentials  and  boundaries.  Unlike  a  traditional  orchestra, 
instrumental timbres and techniques are not a given.

• What exactly are the players going to “play”? It is part of the composerʼs job to 
design the physical and visual player interface that is adequate to the expression 
of  his/her  musical  ideas.  Teaching  the  players  how to  actually  play  this  new 
environment also becomes a crucial part of the process: there are no established 
instrumental  techniques.  This  dynamic  of  interaction  between  composer  and 
players is essentially alien in a traditional orchestra setting.16

• What does it mean to play a laptop in an ensemble? In essence, if we consider that 
laptops could play by themselves via internally or remotely controlled processes, 
one  has  to  pose  the  question  of  why  players  are  needed  in  the  first  place. 
Therefore, to find meaningful interactions between players is part of the challenge 
of composing for such an ensemble.

• Does this orchestra need a conductor? If so, how does one (re)define the role of 
the conductor? With computers, and depending on the nature of the piece, there 
are several  ways to keep players in synchrony without a conductor.  Harder to 
replace,  however,  is  the  role  of  the  conductor  as  musical  director,  the  one 
responsible for organizing all collective efforts around a specific musical goal. 
The role and the tools of the laptop conductor can be very non-standard, and have 
to be defined according to the needs of each particular piece.

• How  does  one  consider  spatialization  of  the  localized  on-stage  speakers?  In 
SLOrk,  each  laptop  player  has  his/her  own  hemispherical  speaker;  the 
electroacoustic  sounds  of  the  orchestra  do  not  come  from  a  speaker  array 
surrounding the audience, as is usual in electroacoustic concerts, but instead they 
come from localized sound sources sitting immediately next to each player.17 One 
might argue that this is one of the defining characteristics of this nascent type of 
ensemble in  the electroacoustic  world:  the fact  that  the speakers  diffusing the 
sounds are physically close to the individual laptop players producing them. This 
renewed physical proximity between players and their sounds is probably one of 
the main factors that makes this kind of laptop ensemble distinctive.18

16 Except when the composer requires from players various sorts of non-standard “extended” techniques; 
it may be the case that the composer has to explain or teach instrumentalists how to achieve the desired 
sound on their instruments.

17 For more on SLOrk and pictures of a typical speaker set-up, visit <http://slork.stanford.edu/>
18 There are  laptop ensembles  that  do not  use individualized  speakers,  in  which  case the sounds are 

projected to arrays of loudspeakers usually surrounding the audience (the standard electronic music 
concert  set-up). A common criticism of the typical SLOrk speaker is their  unsatisfactory frequency 
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Let  us  take  a  look  at  how these  questions  were  dealt  with  in  the  process  of 

composing Intellectual Improperty 0.6.

Instrument Design

The instrument design for this piece is basically a user interface allowing each 

player to quickly control granulation parameters by using the keyboard of the computer, 

thereby minimizing the distracting use of the mouse. The interface also implements an 

instant messaging system allowing a conductor to send on-screen text instructions to all 

players during the performance.

This is the first image a player sees after opening the MaxMSP patcher file:

This patch is structured in a checklist format, making the necessary steps needed 

to initialize the instrument clear to the players. The first item (numbered “zero”) takes 

care  of  adjusting  audio  interface  settings.  Checklist  item  Number  1  initializes  most 

response in certain regions of the audible spectrum, specially low registers. The quality of the actual 
speakers is also inferior to high-end concert hall speakers used in electroacoustic music. It is a trade-off: 
one has to accept a lower sound quality in order to take advantage of the musical potential of small, 
localized sound sources. With time, one can expect that technology will catch up and this will no longer 
be a problem.
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internal  parameters  and  opens  two  more  user-interface  windows  that  the  player  will 

manipulate (see figure below). Checklist Number 2 loads the audio samples, while 3 and 

4 take care of turning audio processing on and adjusting output volume.

This is how the screen appears after the player patch is fully initialized:

The window called [lcd_controls] is in fact the playerʼs main interface. It is there 

that  the player  monitors  changes in  grain  parameters.  This  window is  essentially  for 

display only, meaning it is not “clickable”: all actual parameter changes are made via 

computer keyboard shortcuts (no mouse or trackpad input). Messages from the conductor 

also appear on the [lcd_controls] window, as well as useful information such as currently 
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loaded event and corpus.

The seven main parameters controllable by the player are:

Rate (shortcut R): interval in miliseconds between grains.
Size (shortcut S): grain size in miliseconds.
Crossfade (shortcut X): grain crossfade envelope, in miliseconds.
Transposition (shortcut T): transposition, in semitones.
Gain (shortcut G): gain, in decibels.
Reverse (shorcut V): probability of a grain being played backwards (0-100%).
Onset STD: margin of variation for grain onset time (fixed when 0).

Rate,  Size,  Transposition  and  Gain  also  have  a  secondary  setting  called  STD 

(standard deviation). This value determines the amount of random deviation allowed for 

any given parameter. For example, a transposition (T) value of 1.0 semitone coupled with 

a Transposition STD value of 0.0 means a fixed transposition of one semitone above the 

original  pitch of  the grain.  However,  if  T is  1.0 and T-STD is  0.3,  the  transposition 

amount of any given grain will be randomly selected between 0.7 and 1.3 semitones (i.e., 

1.0 plus and minus 0.3). The shortcut to access these boxes is always Shift + the main 

letter of the parameter: for example, Shift + R will access the Rate-STD value.

The player can access and change only one of these parameters at a time. The 

currently selected parameter is displayed in green. There are two ways of changing the 

numbers: using the arrows on the keyboard or directly typing a new value and pressing 

the return key. Arrows up and down change values by a fixed increment of one. Arrows 

left  and right change numbers by variable increments,  as indicated by the small  blue 

number to the right of the corresponding parameter box. The player can freely adjust the 

size of this increment with the + and – keys.
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The window called  [mytest:]  in  the figure  above is  cataRT̓ s  two-dimensional 

space where units are displayed, called lcd. It allows players to mouse click and navigate 

the space with the cursor. This opens up a number of possibilities in terms of player 

interaction with the instrument,  loosely comparable to the variety of  modes de jeu  in 

acoustic intruments. However, in this piece I have concentrated efforts on the first mode 

of interaction explained above, i.e., the real-time change of numerical parameters using 

the computer keyboard.

The fourth and last window in the figure is simply the default Max Window for 

error and warning messages.

Access to particular cataRT options is hidden from the players: for example, they 

are not allowed to change the X and Y axes on the lcd, nor can they choose the triggering 

method (bow, fence, beat, and so on, as explained earlier). In this piece, I have limited 

players to the beat mode, which is best suited for a continuous output stream of sounds 

without the need for mouse navigation on the lcd.  There is only one occurrence of a 

“solo”  passage  requiring  the  player  to  continuously  interact  with  the  lcd  space.  The 

choice of X and Y axes is pre-defined at the moment of composition, and built into the 

structure  of  various  sections  of  the  piece,  called  Events.  These  Events  are  triggered 

manually by each player (Shift + N) at certain points of the piece. Each triggered Event 

initiates a composer-defined preset that will be explained in more detail later.
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The Conductor 

The conductor does not run the same patch as the players. Below is a screenshot 

of the conductorʼs patch:

The main function of the conductor is to send individual messages to the players 

over the network, giving them performance instructions. These cues are not written by 

the conductor in real time; there is a text file containing all pre-composed messages in 

their  correct  sequence,  and the  patch  simply  steps  through this  file  as  the  conductor 

recalls cues by number. This text file is the internal score of the piece. However, players 

do not have ready access to all “pages” of their individual part; it is the conductor who 

releases information one cue at a time, thus controlling the timing and the pace of the 

ensemble through the piece.

In the conductor patch, the table on the left (“Current Messages”) displays the 

most recent messages that  were sent to the players.  The orchestra is divided in three 
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groups according to approximate position of players on stage: Left, Middle, and Right. 

Each groups has up to four independent parts, numbered accordingly (L1, L2, L3, L4, 

M1, M2, etc.). In the figure above, the conductor is playing the 6-laptop version of the 

piece, so only players L1, L2, M1, M2, R1, R2 are active. The table on the right (“Future 

Messages”) displays in red color the messages that will be sent when the next cue is 

called up by the conductor.

The box in between the two tables is actually an instant messaging system: the 

conductor can type in any short  message and have it  immediately sent to all  players 

during the piece. This has proved to be very useful, during both rehearsals and concerts, 

as a practical way to suggest adjustments or refinements of interpretation in real time. 

Once the  next  cue  is  triggered,  pre-defined messages from the  text  file  resume their 

regular sequence.

The Environment of Composition

From the perspective of the composer there are other internal sections of the patch 

that  are  of  importance.  A  significant  amount  of  time  was  spent  on  finding  specific 

settings that could be saved as presets to be later used by the players as Event starting 

points. The figure below shows some of the internal windows, accessible only by the 

composer, that served as workspaces for the investigation and definition of sonic textures 

to be saved as presets.
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Once a desired texture was found, it was assigned a unique number and stored in 

memory as a preset. The window [presets] in the image above shows some of the presets 

for Corpus 1 and Corpus 2. All numbers starting with 1 (101, 104, 149, etc.) represent 

specifc sonic textures based on the pool of samples called Corpus 1. Similarly, numbers 

starting with 2 (201, 210, 220, etc.) represent textures based on the pool of samples called 

Corpus 2 (which is used in the second half of the piece). As these settings were being 

created,  I  started  to  group  them  by  families;  thus,  presets  that  sound  similar  were 

arranged in subgroups and assigned neighboring numbers. In the figure above, it is easy 

to see that 101, 102, 103, 104, 105 form one group, 110 and 111 form another, 140-149 

another, and so forth.

The typical composition of a score Event involved choosing a preset for each one 

of  the  players  for  the  corresponding  section  of  the  piece.  A  preset  comprises  the 
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definition of the following elements: choice of corpus, fixed choice of X and Y axes on 

the lcd, choice of triggering method, specification of a position and radius of the selection 

circle on the lcd, and specific numerical values for each of the grain parameters on the 

[lcd_controls] screen. The conductor signals Event Changes to the players with standard 

conducting gestures. The choice of whether or not all players would move to a new Event 

at  the  same time was another  important  type of  decision in  pieceʼs composition and 

orchestration.

The  final  step  in  the  compositional  process  involved  encoding  the  piece  into 

specific  performance  instructions  to  be  sent  to  the  players  as  text  messages.  These 

instructions are contained in one single text file, which is the list of cues controlled by the 

conductor as explained earlier. The sound presets go a long way in defining the field of 

sonic and formal possibilities of the piece; but these presets, and the Events around which 

they are structured, are nothing more than fixed landmarks in this musical terrain. The 

way the orchestra moves from one landmark to another makes much of the substance of 

the piece, and this is dependent mostly on the messaging system: the exact content of the 

messages  with  performance  instructions,  the  way  they  are  worded,  their  order  of 

appearance,  the  timing  of  their  release  by  the  conductor,  and  the  way  they  will  be 

interpreted and finally realized by the players. 

The  next  example  shows  the  actual  content  of  the  text  file  containing  pre-

composed messages that are released to the players during the piece (only about one third 

of the piece is shown, up to cue number 24):

57



0, event 0 /*/* "- - - -";
1, event 1 /*/* "steady, no changes";
2, event 1 /M/2 "small fluctuations in Rate (40-80) & Size (50-90)";
3, event 1 /{L\,R}/2 "slow decrescendo, small changes in Rate (40-80) & Size (50-90)";
4, event 1 /M/1 "slow decrescendo, small changes in Rate (60-120)";
5, event 1 /{L\,R}/1 "still steady" /M/2 "increase Rate as you decrease Gain";
6, event 1 /M/2 "fade out completely";
7, event 1 /{L\,R}/2 "decrescendo, and increase Rate & Size + STDs" /M/1 "decrescendo, small increases Rate/Size STDs";
8, event 1 /{L\,R}/1 "increase Rate + STD";
9, event 1 /{L\,R}/* "rallentando (Rate up) and decrescendo (Gain down)" /M/1 "small Rate fluctuations between 60-120";
10, event 1 /*/* "!! - Event 2 at conductor's signal!!";
11, event 2 /*/* "Event 2 just started";
12, event 2 /*/* "Wait, don't change anything";
13, event 2 /*/2 "change Gain up and down in slow 'waves'";
14, event 2 /*/1 "change Gain up and down in slow 'waves'";
15, event 2 /M/* "finish last Gain wave and stay forte";
16, event 2 /M/1 "rallentando (Rate goes up)" /{L\,R}/* "finish last Gain wave and stay forte";
17, event 2 /*/* "rallentando (Rate goes up)";
18, event 2 /*/* "increase Rate & Size + STDs";
19, event 2 /*/2 "increase Rate to 3500 within the next minute or less";
20, event 2 /*/1 "increase Rate to 3500 within the next minute";
21, event 2 /*/* "Rate around 3500, Size above 1500, decrease Gain a bit";
22, event 2 /*/* "!! - Event 3 at conductor's signal!!";
23, event 3 /*/* "Event 3 just started";
24, event 3 /{R\,L}/1 "Increase Rate + STD a little" /M/1 "X-fade 100-150, play with Size between 50-500" /M/2 
"Decrease Rate + STD a little, increase Transp-STD" /{L\,R}/2 "reVerse 20-50, slowly increase Rate + STD";

The syntax with slashes and other symbols specifies the routing of messages to 

individual laptops or subgroups (players only see the text between double quotes). For 

example, /M/* “rallentando” means that the message “rallentando” is going to be sent to 

all  players of the Middle section (M1, M2, M3, etc.).  As one can see from the code 

above, messages can range from very specific directions (“increase Rate to 3500”) to 

very broad gestural  indications (“change Gain up and down in slow waves”),  or any 

combination of these. 

Spatialization of Orchestral Sections

Laptops  were  grouped  in  three  main  sections—Left,  Middle,  and  Right—

according to  their  approximate  position  on  stage.  When  deciding how to  orchestrate 

sounds among laptops, I often considered their position in space in an attempt to facilitate 

the perception of polyphonic relations among different streams of material. The figure 

below  is  an  example  of  the  charts  I  created  to  organize  my  sketches  during  the 

composition of various Events. “C” represents the position of the conductor. At this stage 

of the compositional process, I often had several hard copies of this chart, which I would 
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use to sketch orchestration plans and take notes regarding preset data and other player-

specific annotations.

Precise spatialization was not a fundamental compositional element. There is no 

standard  stage  positioning  of  a  laptop  ensemble,  and  each  concert  may  produce  a 

different  disposition  of  players  and  relationship  to  the  audience.  Although  it  is  not 

impossible for the composer to prescribe a specific positioning of the ensemble, one has 

to bear in mind that this may require extra set-up time in rehearsal and concerts. I limited 
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myself to design broad motions of sound textures in space according to the conceptual 

division of space into three subgroups of laptops (L, M, R).

Samples

The two pools of samples (Corpus 1 and Corpus 2) used in this piece contain 

snippets of audio borrowed from recordings of the following pieces:

• Galina Ustvolskayaʼs Grand Duet (piano and violoncello);

• Beethovenʼs Diabelli Variations;

• Mark Applebaumʼs Intellectual Property;

• Heitor Villa-Lobos̓  Impressões Seresteiras and Saudades das Selvas Brasileiras;

In addition, a minute-long sequence of distortions of Galina Ustvolskayaʼs sample 

was included in the pool.

The piece follows a trajectory from a state in which no sources are recognizable to 

a state in which short piano phrases may be clearly distinguished. The piece starts with a 

minimum of pitched material in a narrow and static stream of noise. Elements of pitch, 

contour, motivic figures, and the definition of the piano timbre gradually appear as the 

piece progresses.
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Summary of the Composition Workflow

We can summarize here the main compositional steps taken in the creation of this 

piece.  Although  presented  in  a  linear  manner,  these  steps  naturally  required  various 

corrections, adjustments, and improvements in the compositional routine:

• Choose the initial pool of samples (in this case, mostly piano sounds);

• Familiarize oneself with various aspects of the database (exploring Corpus 1 and 
Corpus 2 within cataRT);

• Store promising snapshots of parameters;

• Based on previously stored snapshots, find “variations” or “derivations”, thereby 
creating “families” of textures similar in character;

• Revisit  all  created  textures,  define  presets,  listen  to  them,  analyze,  establish 
connections, trajectories, transitions;

• Create a polyphonic score (with drawings,  charts,  or pseudo musical  notation) 
detailing simultaneities of presets, consolidate and save these settings as Events;

• Define the transitions from one Event to another in the score, and translate these 
transitions into specific instructions for the players (how to depart from Event 1 
toward Event 2, etc.);

• Encode these instructions into cue messages using the appropriate  syntax in a 
single text file (this is the list of cues to be handled by the conductor);

• In rehearsal, test the effectiveness of the messages for players, the timing of each 
section and transition, the appropriate pace of sending out instructions to players;

• As necessary, rewrite messages to clarify the goals of a given section or transition.
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D. Conclusions

Borrowing has taken a strong place in my recent work, specially after it became a 

conscious  dimension  explored  systematically.19 The  idea  of  collecting,  organizing, 

recycling, concatenating, and transforming pools of fragments of increasing numbers has 

developed in a consistent manner since 2007.

I mentioned earlier that concatenative synthesis has served as a useful model for 

acoustic compositions such as Biologie Littorale des Mers Temperées and Drei, Dai, Dry. 

The basic idea behind this technique—departing from fragments of sound collected in a 

large database—has a clear affinity with my initial experiments into the concatenation of 

notated samples in Anomia. Another source of inspiration was the process by which units 

are classified according to specified descriptors. Thus, concatenative synthesis technique 

became a model,  or  rather  a  driving metaphor,  behind the composition of my recent 

acoustic pieces. Of course, the actual technique cannot be simply transposed from the 

domain of digital audio to the domain of notation. My recent acoustic pieces necessarily 

show a bit of the friction between the idealized metaphor and the reality of dealing with 

notated score fragments as “units.”20

On the other hand, it became clear to me that my approach to musical borrowing 

in  the  electroacoustic  domain  has  significant  differences  from  my  approach  in  the 

19 This does not mean that all my recent compositions are based on borrowing; for example, my piece 
Unspell (2009), for female voice and live-electronics, has nothing to do with sampling or use of external 
musical sources.

20 For instance, the size of notated samples cannot be too short (one or two bars became the standard in 
those pieces). The descriptors also had to be reinvented, moving away from psychoacoustic analysis 
towards symbolic  “tagging.”  Some degree of  automation of  the analysis/concatenation process  was 
possible  with  Open  Music  and  Lisp,  but  several  other  problems  were  best  solved  manually.  The 
descriptors used in Drei, Dai, Dry were still of a simple nature, aiming at identifying essential features 
of the fragments suitable to be used as “musical connectors.”
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acoustic domain. This is why it was necessary to present two pieces in my final D.M.A. 

Project:  in  order  to  demonstrate  my  use  of  musical  borrowing  in  these  two 

complementary manifestations—the acoustic and electroacoustic. There is a difference in 

the level of formalization of musical material. The composition of pieces such as Study 

on  Japanese  Themes and  Intellectual  Improperty  0.6,  although  based  on  pools  of 

borrowed musical  fragments,  has  been driven primarily  by ear  and trial-and-error.  A 

bottom-up approach seems to better describe the work behind the electroacoustic pieces, 

whereas a top-down approach clearly better describes the acoustic pieces. While this may 

not necessarily be a problem, it  does leave an open question: what challenges would 

surface should I attempt to reverse the typical mode of composition used in each domain?

Recognizability of sources, ironically, is an aspect that has been conspicuously 

absent in my recent work involving musical borrowing. I moved away from the explicitly 

recognizable quotations of my early works: recently I have been consciously burying the 

recognizability of original fragments, with occasional distant allusions here and there. I 

do not feel particularly attracted to the idea of plain recognizability. I have been mostly 

searching for a kind of energy transfer, a way of retaining the substance, sometimes the 

shape or the intensity, of a borrowed fragment, and approaches to recycle these energies 

in meaningful ways.

My interest  in  musical  borrowing  may  be  a  manifestation  of  a  more  general 

interest  in  departing from pre-existing cultural  artifacts in  order to explore only their 

inner musicality with my own musical accent. These pre-existing objects include not only 

music, but words, text, gestures. Some of my pieces deal with transcription of speech, 
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others have used the structure of poetry, others have tried to extract music from theater. 

These  would  be  some  of  the  key  words  of  my current  practice:  transcription, 

reassembling, recontextualization, recycling, decomposition, and re-composition. 

* * *

Lastly, one must address the political and socio-economic dimension associated 

with musical borrowing today. Music, as well as open source computer software, has a 

leading role in the process of questioning the very concept of intellectual property. By 

challenging  the  possibility  of  ownership  of  music,  musical  borrowing  has  the  extra-

musical  potential,  as  an  idea  and  practical  concept,  of  proposing  different  modes  of 

circulation of ideas within society, ultimately calling into question the current primacy of 

exchange  value  over  use  value.  Ultimately,  musical  borrowing  can  extrapolate  and 

engender a discussion of the very “propriety” of the concept of ownership of ideas. It 

obviously goes directly against the moral, political and economic status quo of copyright, 

patents,  trademarks.  Usually  this  conversation  is  kept  within  the  confines  of  an 

unquestioned notion of property; “Intellectual Improperty,” the title of this dissertation, 

suggests instead that a genuine debate should start precisely by challenging that notion.
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