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Abstract

Compaosers working with text-based software synthesis
languages (such as the “Music N’ languags) tend to
produce rich dacumentation o their compositiond process
as a byproduct of their work. This eMdence, in the form of
custom programs and synthesis sedfications, documents
the technical means of a work’s reali zation; insights into the
composer’s creative process may be exended if multiple
drafts, versions and revisions are available, or when ather
contextualizing dacuments (for example, paper sketches and
source soundiles) are also preserved. In many instances,
synthesis languag scores will be waluabe as historical
documents, with implications for the reception andcriticism
of the asciated works.

1 Introduction

Joseph Kerman, surveying the field of sketch studies,
sugeests that it encompasses “all kinds of reseach... on a
broad range of documents. sketches, drafts, working
autographs, rejed sheds, collettes (or stickovers) -
everything, in fad, that fulfills two condtions: (1) it has
survived, and (2) it wasin the cmpaser’s mind superseded.
One would na in principle exclude the floor sweepings of
eledronic music studios” (Kerman 1983. While optimistic
abou the historicd and criticd value of sketches, Kerman
confines his examples to documents on paper, produced by
composers of traditionally notated instrumental and vacd
music. What of those floor sweguings?

Composers of computer music — and any compasers
who we omputers in their work — may crede a wide
variety of materials during the redizaion d a new pieceof
music. Perhaps they will write austom software, either from
scratch or using a software synthesis language. They may
record, generate or appropriate data, audio, MIDI, and/or
music notation, ead in awide variety of types and formats,
and stored using a number of different physicd media
They may also produce paper sketches, encompassng [rose,
notation, or graphics.

The value of these various types of sketches and aher
compositional byproducts will depend on the spedfic
context. Data may be of interest if its applicaion a origin
is evident. Audio recrdings may be useful if they are
transformed beyond reagnition in the final work, or if

unwsed recordings suggest the process by which segments
were seleded for use. Paper sketches are amore familiar
caegory, but may na be dedpherable or relevant to the
completed music. The genre of music, the spedfics of the
work, and the investigator's interests (analyticd, criticd,
and/or historicd) are dso influential: we ae likely to ask
very different questions of a “soundscgpe” work than of a
piecein the “eektronische musik” tradition.

Compasitional records for two works, Fernando Lopez
Lezcano's licescCrReEaAmM for four-channel tape, and
Christopher Jones Matragn for clarinet and CD, are
examined here in order to suggest the potential value of
computer music sketches, and particularly of thase records
resulting from the use of sound synthesis languages. These
works were seleded becaise they used a famili ar language,
Bill Schottstaedt’s Common Lisp Music (Schottstaedt
1994), and because the mmposers were willi ng to lend their
sketch materials.

2 Synthesizer design as composition

Most of the reards documenting the first version o
Fernando LopezLezcan0's liceScCrReEaAMM (premiered
July 199, and later revised) concern the mmposer’s
development of custom synthesis ftware for the piece
There ae twenty-nine discrete versions of the composer’s
“grani” granuar synthesis program and twenty-three
versions of his “dlocsig” dynamic spatializaion software
dating from the period d compasition. Unfortunately, only
three dosely related versions of the synthesis “score” are
extant: the version numbering suggests that there were &
least nineteen ealier stages which are now misdng.
Addtionally, there ae fifteen source soundiles (mostly
short, monophotic recordings, of percusson instruments,
kitchen utensils, and children screaming and laughing),
among a large number of related soundiles not used in the
completed piece When asked if there were ayy paper
sketches avail able, the compaser jokingly replied, “‘ Paper?
What is, ‘paper’ ?” — only eledronic recrds were produced
during the making o the work.

The revisions to the grani synthesis instrument offer
some insight into the mmposer’s credive process The first
version, co-written by LopezLezcano and Juan Pampin, and
dated November 6, 1996 was explicitly designed as a
teading tod for soundile granulation. Thisversionisof a



simple design, with orly the most basic musicd and
synthesis parameters available (the only time-varying
control isfor amplitude). A seconditerationin March 1997
added time-varying control of the grains' duration and o
the realing pasitionin the source soundile.

LopezLezcano began serious development of grani
(presumably side by side with the development of sound
materials for liceScCrReEaAmM) on January 19, 1998
Four new versions of the instrument were saved on that
date, the last including sampling rate cange by gan
(providing more pitch and timbral flexibility), and optional
controlled randamizaions for some soundile reading
parameters. Two additional versions from the first two days
of February document a number of additional changes.
Major new fedures included the aility to spedfy the
density of grains independently of their duration, and the
availability of exporential envelopes. The user interface
was also updited, with most parameters designed to accept
either constant values or time-varying envelopes, and ptch
control spedfied in semitones instead of as percentages of
the original sampling rate. There were dso a number of
changes “under the hood” with a new methodfor managing
the grains sampling rate and some moduarization d the
code. Finaly, these versions include the first available
instances of cdls to the instrument which operate on the
“scream” soundil es, prominent in the finished compaosition.

The most intensive development of grani took daceon
March 1-10. During that time the composer produced
thirteen new versions of the instrument, with increased
moduarity in design, substantial documentation, and default
settings for every parameter. New feaures included a more
complete implementation d the grain density parameter,
interpolated transitions between dfferent grain envelopes,
additional controlled randamizations, a moduar filterbank
construct, and the aility to spatialize the sound ona per-
grain basis. Most of these feaures are used throughou the
score: virtually every cdl to the “grani” instrument includes
a timewvariant spedficaion d grain densty, and the
sampling rate randomizdion is also nea-ubiquitous. The
filters and randamizing “grain-density-spread” parameter
are also used consistently thoughless frequently. Further
additions over the next month (six versions between March
21 and April 6) added raised cosine grain envelopes (again,
used throughou the finished score) and a generalized
“moduator” construct, providing moduation synthesis just
as the filterbank made subtradive synthesis avail able.

A final change to grani (while technicdly still a single
instrument, now esentialy a suite of tools) took dace
towards the end o the compaosition grocess  In mid-June
LopezLezcano trandated Tim Stilson's model of the Moog
voltage-cortrolled filter to Common Lisp Music (Stilson
and Smith 1996, integrating it into the filterbank construct.
This change, made late in the process was most likely a
resporse to a spedfic compositional need. However, it is
difficult to isolate aparticular isaue in the score: al fifty
instances of lowpass filtering in the finished work use the
Moogmodel. Presumably, existing instances of the original
Butterworth lowpassfilter were replacal by the new design.

Shortly theredter, the cmposer wrote an additional
construct to integrate his dlocsig spatiaizaion software
(developed separately) with grani. The implicaion here is
that attention to spatializaion was aso a later part of the
compositional process most likely a number of sonic
materials were developed prior to their dynamic distribution
in space (The “move-sound’ construct is ubiquitous in the
final score; amost every soundin the pieceis in motion).
These were the last changes to grani during the period o
liceScCrReEaAMM’ s compasition, althoughthe instrument
has had a @ntinuing life, and LopezLezcano hes provided
a number updates and budixes, as well as trandating the
instrument for a newer verson d Common Lisp Music,
CLM-2 (LopezLezcao and Pampin 1999.

While this narrative of software development tells us
little éou the pitches, rhythms, or spatial trajedories used
in liceScCrReEaAmMM, it does provide anumber of insights
into the composer’s intentions and credive process For
LopezLezcao as for many computer music cOMpOoSers,
development of software todls is itsdf an asped of
composition. While grani was clealy designed for release
to an audience of composers, technicians, and students of
computer music — consider the dfort put into documenting
both the user interface ad the cde itself — virtualy al of
the parameters and fedures built into the instrument are
used at some point in the score of liceScCrReEaAMM. (The
exceptions are interfaceoptions included for completeness—
for instance the adility to spedfy sampling rate cange
linealy, instead of by semitones). New feadures and
capabiliti es were suggested by compaositional desires.

One eample is the instrument’'s ability to spatialize
individual grains independently. LopezLezcano added this
fedure to grani immediately after finishing work on Hs
dlocsig dyramic spatialization unt generator. The predse
locdization and convincing trajedories produced by docsig
are a signature feaure of liceScCrReEaAmMM, while the
more diff use results of spatializaion bygrain are only used
in eight instances. The dfed is abtle, but provides one of
the meaningful levels of contrast in the work. Tedhnicd
and compositional work are tightly intertwined.

3 From paper sketch to synthesis score

If licescCrReEaAmM was conceved and produced
entirely at the computer, Christopher Jones Matragn was
composed via aprocessoriented towards pencil and peper.
This arrely refleds the compaoser’s persona preference the
presence of the darinet part, and the dedsion to composeiits
music first, were additional fadors. Paper sketches include
prose wmmentary on the work; numericd and gaphicd
representations of the form scheme; notated sketches of
pitch material, and the aitograph d the darinet part.
Eledronic reoords include soundiles (recrdings of
clarinetist Matt Ingals improvising) and Common Lisp
Music scorefiles. Matragn was compaosed duing the Spring
of 1999 and premiered onJuly 22nd d that yea.

There is a strong corresponcence between the paper
sketches and the finished piece most of the compaositional



dedsions documented in the prose axd dagrammatic
sketches are caried ou in the cmpleted work. (There ae
many signs of erasures in the sketches, however; some of
them may have been dtered or correded retrospedively).
For instance, a sketch dated May 1st, 1999 cbscribes the
formal scheme and duation dan o the piece (Figure 1).
The sketches gedfy seven sedions with predse timing.
Additionally, the modes of interacion between the darinet
and eledronics are described in prose, as are their individual
materials and kehaviors. Most of these prose descriptions
apply to the final piece and the form and duation schemeis
redized to the letter.
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Figure 1. Sketch of formal schemefor Matragn

The principa exception to the relatively direa
correspondence between sketches and finished work is in
the derivation d pitch material. The compaoser appeas to
have tested a variety of potential pitch structures, and there
are twenty-four different sketch pages which at least
partialy concen the daboration and rotation o pitch
sequences.  Addtionally, several pages document ealy
drafts of clarinet material; while these sketches do contain
an evolutionary relationship to the finished part, they do nd
appea intad in the cmpleted work.

An important set of paper sketches document the darinet
part in its finished version, with graphic indicaions and
hieroglyphics auggesting the amposer’s preliminary ideas
for the mntinuity of the CD material. (Figure 2 isasample
page). Here the programming plese of the aedive process
and thus the dedronic records for the work, come into play.
All the sound synthesis for the piece was redized in
Common Lisp Music with LopezLezcano's “grani”
instrument (evidence of its continuing popuarity at
CCRMA).While there ae only afew preserved revisions of
the omposer's CLM code, some sense of the evolution o
the compasition can be obtained by comparing the finished
code for the piecewith the initial ideas documented in the
manuscript clarinet part.
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Figure 2. Clarinet part of Matragn with sketches for
computer sound.

The paper sketches and 2 extant versions of the CLM
code for the segment the composer referred to as“sedion 3
(mm. 30-44) evidence aprocessin which musicd gestures
were first rougHy sketched and then more fully redized. A
group d sounds which start the sedion (described by the
composer in a CLM comment as “shadow sonaities’)
demonstrate this fleshing-out procedure. The paper sketch
for this material suggests only a few pitches, with a single,
wiggly line written below. In CLM, a number of new
pitches are introduced (and in some cases, pitches from the
sketch are changed), and ead pitch is redized with two
closely-spaced cdlsto the grani instrument.

There is also dacumentation o compasitional revisions,
where more spedfic plans were later changed. The timings
for a set of short, low pitches (named the “bassframework”
in a mmment) were rethough, with all the onsets after the
first shifted forward in time by fourteen to fifteen secnds.
Similarly, a set of sonarities termed “foreground material”
(depicted in Figure 2 by stems with feahered beans) were
experimented with, and then largely deleted from the final
version.

Finally, the CLM code includes sme experiments, with
evidence of the compaoser working to redize an imagined
sound In the drafts for sedion 3 there ae comments like
“here’'s a bass noise,” with grani parameters smilar to the
spedficaions eventually used in the “bass framework.”
Similarly, there ae aset of “posshle shadow timbres,” with
some examples related to the finished “shadow sonarities”
and ahers discaded. A more thoroughanalysis of both the
sketches and the finished work might help to suggest the
reasoning behind these seledions, revisions, and aher
dedsions; in the meantime, they stand as grong evidence of
the omposer’s concerns and hisworking rocess

4 Conclusions

Karlheinz Stockhausen described the rigors of recrding
his work on Kontakte: “the definitive formulation o the
technicd language... cost me more than ayea of my life. A
yea locked up every morning for three or four hous
conseadtively in the dedronic studio in Cologre... an
exhausting experience that tested me terribly and which |



wouldn't know how to repea” (Stockhausen 1987. In spite
of Stockhausen’s heroic forts, amost unique in the
eledroamustic repertoire, there ae still gaps in the record
for Kontakte: Michad Clarke reports (and my own testing
confirms) that there ae “a number of ambiguities in
Stockhausen’s data” and that empiricd aterations are
necessry to produce asatisfying reaedion (Clarke 1998.

Becaise software synthesis languages like Common
Lisp Music and its “Music N” forebeas require extreme
spedficity and cetail, composers using these toadls generate
rich and pedse documentation as a byproduct of their
work. Thisevidenceisin the form of custom programs and
synthesis pedficaions, readable by those initiated in the
language. These documents, espedally if acompanied by
drafts and revisions, may be suggestive of composers
interests and intentions, which may in turn leal to areas of
analyticd or criticd inquiry. Hopefully the brief studies
presented here ae indicaive of the potential value of these
materials.

This type of documentation is not necessarily produced
by aher computer music tools or working methods: for
instance, a Pro Toodls-oriented compaser today concerned
with technicd documentation might wish to producerecords
in afashion analogous to Stockhausen’ s labors for Kontakte.
Nor will synthesis <ores and similar “byproduct”
documentation recessrily be preserved; by whatever
acddents, many reaords for the works considered here ae
now lost. Composers are generally more interested in
prodwcing work than in documentingit. Sketches and drafts
are often saved ony if their continuing availability is
necessary for the completion o a projed, and mistakes and
false starts are unlikely to be preserved.

Even meticulous record-keepers may nat save sketch
materials over time. For instance Bill Schottstaedt
described his documentation in a recent interview: “I used
to ke elaborate records of every change | made in an on
going compasition, so that | could badk up if needed”
(Schottstaedt 2001a8). However, the intermediate stages are
now lost: “Due to severe disk spacelimitations badk then, |
tended to clean up everything when a piece was dedared
finished, so in most cases, this duff wasn' t saved”
(Schottstaedt 20018H. In an era of inexpensive media, the
eonamic dilemmas of storage ae reduced. However,
documents in any medium can ory be viewed as more or
less fragile, and the achival community has yet to readh
consensus abou best pradices for the preservation o
eledronic records over the longterm.

Composers who wish to take an adive role in recording
and preserving their compaositional process might consider
using revision tools like those used for collaborative
software development. While cmposition is usualy a
solitary occupation, the automated timestamping and filing
of revisions provided by these tools makes them attradive
for archival purposes. A work composed with a synthesis
language and dacumented with a versioning system would
likely provide rich evidence of the aedive process for a
scholar patient enoughto sift throughevery revision to the
composer’s code.

Eledronic records may also be increasingly relevant for
the study o composers concerned with acmustic music. As
an incressing number of compaosers use mmputer-asgsted
composition software like Patchwork and OpenMusic
(Assyag 1999, software will be an important part of the
documentation they generate. For instance Richard Toop
sugeests that sketch materials were indispensable in his
efforts to elaborate and explain the cmpositional processof
Brian Ferneyhoughs Lemma-lcon-Epigram (Toop 1990;
analytic work on Ferneyhoughs more recent music may
depend uponaccessto his PatchWork code. Aswith sound
synthesis languages, programs written by compaosers in
computer-asdsted composition environments may prove to
be a source of detailed technicd information abou the
compositional process

In the @sence of significant schdarly, criticd, or
archival attention to an individual composer’'s work, the
preservation and aganizaion d sketches may na seen
presing. However, technicd and credive documentation
can play an important role in the reception hstory of a
work: one of the many reasons for Kontakte's canonicd
status is the ready avail ability of detail ed information abou
the work’s redizaion. Espedally in a field where many
composers produce works without scores, sketches and
other documentation d the aedive processcan be aqucia
for study, teading, and dssemination.

5 Acknowledgements

Thanks to Fernando LopezLezcano and Christopher
Jones for making their works and sketches avail able.

References

Assyag, G. et. al. 1999 “Computer-Asdsted Composition at
IRCAM: From PatchWork to OpenMusic.” Computer Music
Journal 23(3): 59-72.

Clarke, M. 1998 “Extending Contads: the Concept of Unity in
Computer Music.” Perspectives of New Music 36(1): 221-246.

Kerman, J. 1982 “Sketch Studies.” Nineteenth-Century Music
6(2): 174180

LopezLezcano, F., and J. Pampin. 1999 “CommonLisp Music
Update Report.” Proceedings of the International Computer
Music Conference. International Computer Music Association,
pp. 399402

Schottstaedt, B. 1994 “CLM —Music V Meds Common Lisp.”
Computer Music Journal 18(2): 30-37.

Schottstaedt, B. 2001a. Untitled interview.
http://mstation.org/schottstaedt.html

Schottstaedt, B. 2001b Personal correspondence

Stilson, T., and J. O. Smith. 1996 “Anayzingthe MoogV CF
with Considerations for Digital Implementation.” Proceedings
of the International Computer Music Conference.

International Computer Music Association, pp. 398401

Tannenbaum, M. 1987 Conversations with Sockhausen.
Oxford: ClarendonPress

Toop R. 199Q “Brian Ferneyhoughs Lemma-Icon-Epigram.”
Perspectives of New Music 28(2): 52-100.



