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ABSTRACT work. The underlying principle is that music exists within
the singular modality of the auditory domain, atie
scoreNwhile necessary as a vehicle for the creation or
transmission of the workli$é fundamentally distincrom

In many notational practices late 20™- and early 2%-
century music, the score has a visual artistry all its own.

Nevertheless, even heavily graphigalgenmusilscores the workitself: a subservient, pragmatic entity tihabaes-

are often experienced only by the composer and performerthetically inessential. GZrard Grisey expressed such a con-

and are not part of the audience's visual experience of peréeption by comparing the score th®ma® and musical

formance. Because elements from non-auditory modalitiesSound astbe lie of the lan@[2], as did Brian Ferneyhough
(especially visual) seem essential to many musical Works,in stating that the adequacy, of musical notationNwhich

| argue ft%r a multl|mod%I un%erstalljn?mg of such pleln(ies, occupies Oa strange ontological position: a sign constella-
moving the Imaginary boundary between SCore ankwo ;. , referring directly to a further such constellation of a

l d!scuss atype (ﬁleatorlc;flc_chhart—Ilke geome_t'r ical ho- completely different perceptual orderONis determined by
tation that | frequently use in my own compositions, using its efficacy @ a method of specifying sounfgl. Some
hybrid ?Qtalt'?n com_tr);]r'nnlg_ s(tjanfdar? TUS'Eall notalltl?n with authors have distinguished between OdescriptiveO notation,
geolme ”(l;at orms. | ISI n do ngta lon %pﬁt;: tig which conveys information about musical sound, ane-Opr
anajogy between visual and auditory modaitiesmy scriptiveO notation, which conveys information &bou
_p|ece5|mple geon_qetnesi mtc_egra'ltegeometrlcalnot.anon methods of sound productifdi], but both notational con-

into performanceavith the projection of an interactive, an- ceptsultimately assume sound to be the essenceeios

imated score that uses movement and changes of zoorg e mysical work, with the score serving a supporting,
perspective to make the logic of the workOs opem d&o- didactic role

cessible to the audience. The putative ontological divide between score and

) N work is inconsistent with the practices of some composers

11SCORE AND WORK: A FRONTIERE in the late 2 and early 2% centuries. The shapes and
IMAGINAIRE symbols in scores such as Cornelius Cardelw€xtise

The traditional model of production in Western art music (1963-67) and George Crumb@akrokosmog1972-79)
keeps the composer at a mysterious distance: neither shre clearly artistic elements in and of themselves, not aes-
herself nor the object that she directly producteN thethally inert |r$lruct|0ns.for sound productlonThgse
scoreRiis typically encountered by the audience during Practices find precedentsin t'he works ofmuch earlier com-
performance [1]. Although the composer is considered thePosers such as Baude Cordier (1380-1440; Figures 1 & 2).
OauthorO of the work, the most immediate fruit of her la-
bour istaken to be curiously external to the work itself (ex-
cept in the scoreOs heuristic role of teaching the performer
how to mediate the work to the audience). The composer
is a kind of shadow-puppeteer, the contortions of whose
hands are valued as a means to the end of the projected
shadow-image but not as aesthetic ends in themselves. It
matters what the score looks like, but only insofar as its
appearance affects its clarity in instructing the performer,
who in turn delivers the work to the audience through the
medium of soundlhat the audience does not see the score
in performancés assumedot to impoverish their experi-
ence of the work, for a successful performance will have
transmitted through sound everything essential about the

Copyright: ©2018JasonNoble. This is an opeaccess article distributed under:
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Figure 2. B. Cordier,Belle, Bonne, Sage.

Jason Freeman considers OconcreteO samksas
these to Ovisually depict programmatic elements in the mu-
sicthrough novel graphic designO [1]. iFhésual appear-
ance conveys information, ideas, and aesthetic effects dif-

ficult or impossible to infer from sound alone, and as such  Figure 3.L. Carroll, OThe MouseOs Tale® fbm
one could argue that an experience of these works that doe  jce®s Adventures in Wonderlgh@65)!

not involve seeing the score is incomplete. They force us

to either dismiss the visual elements as inessential to the,. .. . . : . .
musical work on the grounds that they do not reside in thed|stf|ngmsh tmfmsmultareg;(us |nterprgt?tlonsddehrlvewhb
auditory modality, or to adopt a multimodal concept of pertormers ungga_nrr)u3| one Sympbolic an the other

) . Opurely musical.Gimilarly, David Kim-Boyk acknowl-
musical works that no longer assumes that everything es-

sential is transmitted through sound. | would like to make edgesl,jthat (('j)graphltlz Scores ?I;ten havq ahV|suaI a;r)]peal that
a case for the latter position. goes beyond a purely musical functig@apThese authors

| contend that the score is notNor at least does nothaveaddress the multimodal nature of such works by distin-

to beNmerely an elaborate sonic recipe, an externality in guishing their musical functions from other functions. |
the service of the work proper. As Fernéyhough says noyvant to offer another reading, interpreting the musical

tation is O licit ideoloaical vehicle (whether intend dWork asinherently multimodal On this reading, works
aron I; an e?p ! rl] eo lec? ve |cfer(]w etherin enoe such as those listed above are not OpurelyO musical struc-
as such or not from the point of view of the composia .tPres onto whiclinessential signsom the visual modality

(pp. 2-3) The appearance of the score can be an essential ded. but rather are musical struthateremul-
artistic constituent of the work, an aesthetic deliverance in% < aPPeNIea, bU usl u u

; ) S timodal in their very conception.

its own right, a symbiotic visual counterpart that can clar- = N .
. - . ; When the scoreOs visual appearance Obecomes of pri-
ify, recontextualize, enrich, and reinforce the concepts pre-

sented through musical sound. A parallel situation is seer 2y formal importanceO and is invested with Oaesthetic

; ; : . and musical significancd@, the question of what in the
in concrete poetry, in which the visual layout of the words s : : .

e ) - work is OpurelyO musical and what is letomesaca-
makes a distinct aesthetic contribution that complements

the poemOs linguistic meaning. A familiar example is C)Th%emic' Also, as many have noted, the notion of aalisi
MouseOs Tale,0 from Lewis CarroMlioeOs Adventures purityQ is deeply suspect. Responding to Peter KivyOs

in Wonderland(Figure 3). In his piecAdventures Under- concept of Omusic alone,O Nicholas Cook states that Omu-

ground(1971-77), which sets this poem of CarrolB sic neveiis OaloneO ... it is always received in a discursive

vid del Tredici creates a similaAGyenmusi® effect in his context ... it is through the interaction qf music and inter-
score[5]. preter, text and context, that meaning is construd@&dO

In his Oxford Music Online entry, Thurston Dart de- Cook describes how musical meaning arises through inter-

scribesAugenmusiKOEye MusicO) as O[m]usical notation pr:i'[:]\/se Tﬁgﬁngssgetggi?]gﬁfﬁ I ma; d ienxt;ag : sg:glodoo—_
with a symbolic meaning that is apparent to the eye but not" ) 99 PpIing y P

to the ear,O and stipulates that O[s]ince its effects are dgzatg within musical works (conceived multimotigl
) SO imilar to mappings between musical gestures and physi-
rived from notation it is the concern of composers ave p

formers rather than listeners®]. Dart goes onto cal gestures, which invite what Arnie Cox describes as
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Omimetic motor imageryO and Omimetic motor actionO @snceive of the score as an antecedent or externality to the
sources of embodied engagement in musical experi-work: musical sound is neither conceived nor encountered
ence[9], visual structures musical notation and auditory as an isolated entityand the symbiotic, unfolding interac-
structures in musical sound may also invite homologoustion between notation and sound is a an aesthetic end in
mappings that yield satisfying ways to engage with theitself, not a mere means to the realization of a OpurelyO
work. For musically literate musicians accustomed to musical ua sonic) work In this spirit, my own artistic
score-reading, this is a truism: even after hearing a workwork has gravitated towards multimodal integration and
performed, musicians often feel their understanding of adiminished boundaries between score and waskdis-
piece is incomplete until they have seen its score, as theussed below.

scoreOs visual presentation of musical information vastly

enriches their understanding of the musical wa&m- 2!/ GEOMETRICAL NOTATION

posers spend untold hours obsessing over the visual ap- . . .
pearance of their scoresNeven scores that are not Ograpfll-malfe freq_uent use of geometric, rowchgrt—Ilke aleat(_)rlc
icalO in the conventional senseNand there is little doubt"°tation which provides an intuitive and visually pleasing
that the experience of reading scores is often an aestheti eh|clg for ”.‘“S'Ca' expression. The use of geometrical
visual experience for them (distinct from and complemen- 10rMS in musical composition and notation has many prec-
tary to aesthetic experience of hearing with the Omindffsdems' As poted abo_ve, George Crumb made use of cir-
earO)Nevertheless, visual charms of notation are conven-cular and spiral forms in some of his scores. lannis Xena-
tionally assumed not to belong to the music proper- kis used geometrical forms as the basis for both architec-

haps at most providing extramusical decorative addenda, {ural design and musical composition, in some cases using

Works of Augenmusiknakemore explicit than stand- Fhe very same forms for both purposes: a famous_ ?Xamp'e
ard musical notation the impetus recognize the distinct 'S his translation of the contour lines from the Philips Pa-
and complementary contributions of different modalities Villon, which he designed with architect Le Corbusier, into
as equally essential, to overcome fiuatiere imaginaire ~ 9issando lines iMetastaseig1953-54) Barry TruaxOs

between score and workly suggestion is that the modal WOrk Riverrun (1986), realized entirely with reéine
divide between score and work is ideological and not on-granular synthesis, has no score in the traditional sense but

tological, and that there may be good reasons to reconcepfjelomyS very brie_f sound_evgnts (OgrainsO) according to
tualize the musical work to include multimodal compo- complex.geometr_lcal Q|str|but|on that is revealed by spec-
nents. By offering visual elements that require little or no trographic analysis (Figure 4).

special training to understand (unlike conventional musi-
cal scores which require an idiosyncratic literagyAu-
genmusikscores make illuminating and enriching visual
experiences accessible to nonmusicians and musician|
alike, OBmulated by a desire to realize broader social andf§
political ideals of engagementO [7]. Frequently these visu
experiences reveal important conceptual and aesthetic ag
pects of the workas well asprivileged insights into the
workOs structures and functions that would be lost on man
listeners (including many musicians) in OmonomodalO lis
tening situations. Perhaps the satisfying act of recognizings
relations between notation and sound may parallel the saf
isfaction of similar cross-domain mappings in concrete po-"=*
etry, word painting, and incidental music for film, theatre,
and ballet. Perhaps the contextualizing visual complemen
provided by graphical scores may provide an entry point
to audiences unfamiliar with contemporary music, and
may thereby broaden the reach of our art.

0.05:00 0:06:40 0:08:20 010:00 01140 01320 015:00 01640

figure 4. B. Truax, spectrograph &fiverrun(1986). Pro-
duced with permission.

Indeed, TruaxOs compositional process involved what he

Incentives such as these may have become apparent 1;E)alled(‘)tendency masks,(').stotibaﬁstributions of sonic.
contemporary composers, as many have begun to explorgﬁ;argset[irzs] controlled with programmed  geometrical
innovative, integrative, multimodal practices that unite Ipfin d e;)metrical notation appealing for several rea-
visual elements of notation with the deployment of sounds 9 pp g

in time. Such works frequently incorpate Olivenes§) :gnms(; Itkilr? dileca‘amljgié; s'g}gﬁ:}x; Itirze;egtl?a?hﬁtﬁggvi/;g
with score and performance co-evolve continuously P 9 9 '

reattime [10], inviting a heightened sense of engagement ;e\?g:gtczrpgrfggrfézlsl ggg;&ﬁfﬁﬂ?ﬁ: gls dngag?;gﬁeto
in a responsive, real-time interactifiri]. In this kind of y m

OliveO context, dynamic relations between score and pe?—r:(agarﬁn'(Trig?’;ﬁﬁheergﬁqtztﬁigfgg:;ttigza]!c;?;;g??rgl:tcon_
formance become a major source of aesthetic interest fOFidF()arations of hovg\]/ to effectively notate the aleatoric de-
composers, performers, and audiences alike: O[n]otatioﬁ y

becomes a vehicle for expressing the uniqueness of eacPlloyment ofdefined sets of musical elements or values to

performance of a work rather than a document for Captur_performers A standard solution is to do this with musical

ing the commonalities of every performance of that _elements notated on a single staff with prescriptive textual

workQ[1]. In such scenarios it seems unintuitive to instructions such as Oplay in any orderO (e.g., Figure 5).
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play figures in any order with random pitches
and irregular pauses in between

Figure 5. J. Noble, excerpt fronThe Sphinx and the Gar-
den Gnomg2015).
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But | found this kind of representation unsatisfactor
because of the cognitive dissonance between the lini
representation of elements on the staff and their non-line
deployment, and because of the reliance on textual instr
tions to convey ideas that should be diagrammatically
communicable. Furthermore, for readers conventional
Western music notation (as well as English and Méest-
ern languages), there is a strong learned tendency to read
from left to right, and as a result performers tend to unin-musical layers, with varying degrees of linearity (e.g. me-
tentionally favoureft-to-right orderings between consec- lodic content), periodicity, harmonic complexity, and so
utive elements, skewing the distribution of the sounding forth (e.g., Figure 8). It is also possible to alternate linear
result. Geometrical notation provides a more suitable vis-sections (using conventional notation or a close approxi-
ual representation of the desired distribution, positioning mation thereof) with distributional sections (using geomet-
each element at vertex on a geometrical figure and using rical notation), and/or to superpose linear and distribu-
unidirectional or bidirectional arrows to indicate the pos- tional sections in different orchestrational layers.
sible pathways (e.g., Figure 6). An attractive aspect of geometrical notatiothist the

Geometrical notation is versatile: the number and formal organization of musit materialss not concealed
type(s) of elements in a given network may be chosenbeneath a linear realization (as is frequently the case in
freely by the composer. In some cases the elements | haveombinatorial music, for instance), but is rather laid bare
usedaresingle notes or sound events, while in otlieey on the surface of the score. Of course, any given perfor-
arelonger sequences, such as melodies in the folksong pagnance takes a linear form as sound events are realized se-
tiche inOne Foot in the PagR016; Figure 7). guentially in time, and these could theoretically be notated

Superposing multiple layers of carefully selected but more-or-less conventionally. However, geometrical nota-
indeterminately distributed elements creates a generativdéion makes clear that no particular realization is prioritized
situation in which random coincidences of events produceover any other: an indefinite number of potential combina-
emergent harmonic, rhythmic, and textural properties thattions exists within the distributional networks, and a great
come to temporary perceptual prominence and then disdeal of the fascination of the music comes from the coin-
solve. The characteristics of these emergent properties desidentally emergent properties of random samples of those
pend greatly on the constituent elements that make up theombinations as they unfold indeterminately. Even view-
musical layersNwhether they are timbrally homogeneous ers not equipped with the musical literacy to make sense
or heterogeneous, whether or not they are structured metef the content of the musical elements can still appreciate
rically or periodically, what potential intervallic relation- the multiplicity of possible pathways through the net-
ships exist within their referential pitch structures (if any) works, as well as the visual beauty of simple geometrical
etc. Different textural roles may be assigned to differentforms!!

Figure 7. J. Noble, excerpt fronOne Foot in the
Past(2016)!

Rapidly, Lightly, Evenly

Sounding

Figure 6.J. Noble, excerpt fronshadow Prisn2015)!
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5. Berceuse

Tres gentil, trés libre
passez assez de temps (au minimum 2 min tout ensemble)
(premiére)

se terminer quand
assez de temps est passé

(troisiéme)
comme des petites
lumiéres lointaines

(deuxiéme)
comme des vagues douces
sur une plage rocheuse

(deuxiéme)
se terminer quand
assez de temps est passé

(premiére)
comme des respirations
ensommeillés
(troisiéme)

se terminer quand

assez de temps est passé

Figure 8.J. Noble, O5. BerceuseO fdathurst Suit€2016)!

Although the above-listed examples are multimodal in specified pitches and accessory instruments for each layer
conception (and likely to be experienced as such by permay be played in any order; as such, there are no arrows
formers), they do not yet directly address the problem ar-within the dotted rings delineating these layers. However,
ticulated in the first section of this paper: how can graph-transitions betveen layers must take place by way of
ical notation be incorporated into performance, making theshared elements indicated with dashed boxes and large bi-
artisticvisual qualities and their meaningful relationfwi  gjrectional arrows (a kind of ®common-tone modulation®).
musical sound available to audiences? My first serious at-rhe igdiophonic instruments are physically arranged on a
tempt to answer this question wassimple geometries  (apie in front of the cellist in a spiral pattern, with the sing-
(2017) for cello, electronics, illuminated glass harp, anding bowl (or very large crystal glass) in the centre. Each

video projectior. crystal glass is illuminated from below by LEDs activated
by contact microphones when the glass vibrates.

Layers \BVII are executed only on the cello, and con-
simple geometriesonsists of seven musical layers (I B sist of cyclical ordered sequences containing 5 D 7 phrases,
VIl) organized approximately concentrically, through respectively, notated in ring patterns. The patterns are
which the performer moves according to a bidirectional modelled on simple geometrical patterns: sinusoidal waves
spiral pattern dictated by common elements between conin V, sawtooth patterns in VI, and exponential expansion
secutive layers (indicated in the score with latge- in VIl. These same patterns provide m_odels for sug_gested
headed arrows connecting the common elements; see Figtaths through the score, represented in the form diagram
ure 9). The pitch content of the piece consists entirely ofiN the top Ieft of the score. Durations and rhythmic pat-
open strings and natural harmonics (which themselves foltermns of glemgnts are |mp'rOV|sed within approximate
low a simple geometrical pattern dictated by simple nu- "anges defined in the legend in the bottom left of the score,

merical ratios), along with indeterminate pitches provided with the longest durations in layer | and the shortest in
I o g witt P P layer VII. Additionally, articulations, rest durations, bow
by idiophonic accessory instruments.

L includ inging bow | | placements, and contours are specified for the layers, and
ayer [ includes a singing bowl or very large crystal e performer may freely choose values within the given
glass, layer Il includes two large crystal glasses, layer Ill ranges for each of these parameters.

includes three medium crystal glasses, and layer IV in- |t s important to emphasize that the geometrical pat-
cludes four small crystal glasses. In layer$ViBthe  terns in the score (spirals, concentric circles, polygons,

3.!SIMPLE GEOM ETRIES (2017)

1 Avideo recording of this piece may be viewed at:
https://www.youtube.com/watch?v=fatcgEjo
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Figure 9.J. Noble, score afimple geometrieQ017)!

simple waveforms) directly reflect the pieceOs musical orirregularly, and layers V B VII rotate in the direction the
ganization. Subsequent pages of the score provide sampleerformer chooses to play (following the ring sequence ei-

realizations of each layer

in standard, linear notation, butther clockwise or counterclockwise).

these are heuristic devices only and are far less adept at There are many possible paths through the layers of the
representing the workOs musical logio. make the mul-  score (including the suggested routes form diagrasn
timodal conception of the piece explicit to the listea@r, noted above). Within each layer, there may be considera-
adapted version of the score (realized with MaxMSP/Jit- ble variation as per the free choices of the perfomitéin
ter)is projected on a screen behind the performer (Figurethe specified musical values. When layers are superim-

10). posed with the playback of sound files, the possibilities for
stage diagram variation are greatly multiplied as the chosen combina-
Audiarca tions, phase alignment, and (if live-captured recordings are
SN used) the sonic content of the layers will also varywit
Bowi 5 each performance; the emergent properties of the music
/ will vary commensurately. Although hé specific
M
S\S\S‘S—M/M/
| Projection Screen |
Figure 10.J. Noble, stage layout @imple geome-
tries (2017).

At the beginning of the performance, all seven layers
may be seen, three-dimensionally organized so that layer
VIl is closest along the z axis and layer | is farthest away

(Figure 11).

When the performer plays a given layer, he uses a foot
switch to zoom to that layer in the projectigh second
switchmay be used to trigger playback of a pre-recorded

or live-captured sound files for that lay&vhena given _ T
layer is sounding in the electronics, its associated nota- ~ Figure 11.J. Noble, first projection image of
tional layer moves in the projection: layers | © IV undulate simple geometrie€017)!
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configurations that emerge @achperformance are sub- 5!/ REFERENCES
ject to tremendous indeterminate variation, harmonic co-
herence is guaranteed by the derivatioallodf the celloOs  [1]! J. Freeman, OExtreme Sight-Reading, Mediated

pitch material from open strings and natural harmonics Expression, and Audience Participation: REate
and transitory pulses and metres are guaranteed to emerge Music Notation in Live Performand®@,Computer
from the periodic rhythmic organization of layers VI Music Journalyol. 32, no. 3, 2008.

It is likely that sound alone would fail to convey the rela- R .
tively simple, layered organization of the piece, as super-[2]! G. Grisey, OTempus ex Machina: A composerOs
posing more than two or three layers at a time would likely ~ reflections on musical tim®,Contemporary Music
overwhelm the listenerOs ability to perceheam as dis- Reviewvol. 2, no. 11987.

tinct strata (especially given the timbral and harmonic con- -
tinuity between them). But the visual appearance of the[s]! iéaclieer:\?:)é’hu%ﬂgu’e?so”f;;esd Wwritings. Harwood
score, especially when animated by motion corresponding ' :

to the activation of layers, makes the musical organization[4]! M. Kanno, OPrescriptive Notation: Limits and
much clearer. The sounds and the dynamic projected score  Challenge£)Contemporary Music Reviewol. 26,
are equally important to the aesthetic of the piece, and itis  ng. 2, 2007.

only when both modalities, and the analogies between

them, are perceived that the work is complete [5]! F.J.Oteri, OThe Alice Pieces of David del Tredici,O
2018. [Online]. Available:
4] CONCLUSION http://www.daviddeltredici.com/alice/
In this paper, | have argued for a multimodal conception[6]! T. Dart, OEye music (GeAugenmusikOin Grove
of musical works that includes not only sound but also Music Online [Online]. Available: http://www.ox-
manifestations in other modalities (focusingreon the fordmusiconline.com/grovemusic/.

visual). This is consistent with practices suchA88 71y p. Kim-Boyle, OReatime Score Genration for Ex-
genmusikand word painting, as well as theories such as™ * ansiple Open Form@Contemporary Music Review,
embodied cognition and cognitive semiotics. It is incon- vol. 29, no. 1, 2010.

sistent with the Omusic aloneO ideology of formalism and R i

OabsoluteO music. | believe that that ideologyOs manifd8]! N. Cook, OTheorizing Musical Meani@ylusic The-
tation in the Western concert tradition, in which musical ory Spectrumvol. 23, no. 2, 2001.

sound is.isolate_d as much as possible from other sign stru 9] A. Cox, Music & Embodied Cognition: Listening,
ture§ .Wh'le aud|e_nce members are expecte_d to_ devote .the " Moving, Feeling, & Thinking Indiana University
undivided attention to the auditory modality, is a major Press2016

contributing factor in the perennial alienation of popular ' .

audiences from contemporary music. Presenting audi{10]!C. NashandA. Blackwell, OFlow ot Creative Interac-
ences with multimodal experiences of works by integrat- tion with Digital Music Notations,O K. Collins, B.
ing accessible features of notation into performance may  Kapralos, and H. Tessler (Edslhe Oxford Hand-
help engage broader audiences in contemporary music.  book of Interactive AudioOxford University iPess
Graphical scoresNalready so visually and symbolically 2014.

meaningful for composers and performersNrepresent an[ll]!P. Auslander, ODigital Liveness: A Historigtilo-

opportunity to reimagine performance practice in ways sophtal Perspectivé) PAJ: A Journal of Perfor-
that overcome the imaginary boundary between score and mance and Artvol. 34, no 3 2012

work. My piecesimple geometrieattempts to do this by
integrating the geometrical conception at the heart of the[12]!B. Truax, OComposing with Real-Time Granular
piece into the layout of its score, the pitch content and ges-  SoundQPerspectives of New Musigol. 28, no. 2
tures of its musical materials, the physical setup of its per- 1990.

formance forces, and the animated projection of its score.
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