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Abstract

META

generates compositions for live ensemble. The software
generates musical material from a set of user-defined

is a computer program which automatically

parameters and provides real-time audition as well as
automatic transcription to common music notation.

Transcribed scores can be further edited by hand and
exported to Finale (via MusicXML), Lilypond, or SCORE by

San Andreas Press for professional quality publishing. The
software was written by the author in Java Music

Specification Language (Burk/Didkovsky), and has been
used to compose new works for Doctor Nerve, Ethel String

Quartet, Kevin Gallagher's Electric Kompany, Cygnus
Ensemble, California Ear Unit, and Either/Or Ensemble.

1 Introduction

I havebeencreatingcomputergenerategiecesfor live

ensemblesince 1989 when | wrote the DrNerve.hmsl
program (Didkovsky 1989) in Hierarchical Music

Specibcation Language (Polansky/Rosenboom/Burk). |
have since created numerous automatic composition

programs in HMSL and its successor Java Music
SpecibcatiornLanguage(Didkovsky/Burk). Commonto all

versionsof this softwareis the implementatiorof generative
formal frameworksthat operatewithout humanintervention

at run time. Also commonto all versionsis the experience
of running the program, hearing its results, and after

deciding whether or not to keep the piece, optionally
transcribingit to commonmusic notation. This creative

cycle is a bit like openingthe door to a rehearsalroom,
listeningto an ensembleamprovisefor a minuteor two, and

being able to instantly capture and transcribe their
performance.

2 MetaSections and MetaMeasures

At the top level, a META piece is comprisedof a
sequenceof MetaSections.Each MetaSectionis in turn

comprisedof a sequenceof MetaMeasuresThe "Meta"
prebxis usedherebecauséheseobjectshold a collectionof
parametersand methods for generatingmusical events,
ratherthan the musical eventsthemselves. Theseobjects
describea framework of musical behavior and generate
materials within these bounds.

A MetaSectiorhasa total durationanda SectionSplitter
object which takes this duration and cuts it into
subdivisions.Two values govern how this splitting takes
place: fracture index and fracture balance. The former
specibesiow many measureshe sectionis split into, while
the latter specibeghe "evenness'df the splitting. Fracture
balance values near 1.0 result in evenly divided
subdivisionsLower valuesresultin subdivisionsof unequal
length.
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Fig 1. MetaSection with fracture index of 8, split with a

fracture balance of 1.0 (top), and with a fracture balance of

0.1 (bottom). Subdivisions show time signatures.

MetaSection creates a MetaMeasure for each
subdivision. It also usesparameterspSkip and maxSkip,
which specifythelikelihood thata particularMetaMeasureO
musicaloutputwill be repeatedie, "skip" like a damaged
vinyl record), as well as putting an upper bound on how
manytimesit may do so. Thefollowing parametersirealso
containedn a MetaSectionput arenot useddirectly by the
MetaSection. They are passed on instead to the
MetaMeasuresthat it generatesand include density
pRetrogradeRhythm, pRetrograde, plnvert, pScramble,
minPitchCyclel ength, maxPitchCyclel ength, and
harmonicComplexity MetaMeasuresuse these values to
generateconcretemusical material (ie noteswith pitches
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and durations),in the buildMeasure()method.Eachcall to

buildMeasure(Js likely to generatea measuravith different
musical content, while maintaining the characterof the

parameters passed in.

3 Running the program

Before running META, | review and change the
parametershatarespecibedt the top level of the program.

Thesedebnerangesof the parameterslescribedcabove.For
example,l canseta narrowrangeof high densitybetween
0.9 and 0.95, so that each MetaSectionwill be handeda
very highdensityvalue. A wider rangewill resultin greater
variety in musical density from section to section.
Similarly, rangesfor fractureindex andfracturebalanceare
specibechere,aswell as harmoniccomplexity pSkip, etc.
Valuesare generatedvithin theserangesand handedto the
MetaSections comprising the piece.
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Fig. 2 Efect of density on MetaMeasure-generated music.

4 Conclusion

| haveusedthe scoresgeneratecby META in a variety
of ways.l havesavedthemuneditedasbnalversionsof new

compositiongCygnusandEither/Or).l havealsocombined
a numberof theminto larger works, copying and pasting

materialfreely to build a longercomposition(Doctor Nerve
and California Ear Unit). Since the program does not
contain anything to govern large scale forms, such as a
memoryof whatit producedearlierin apiece,l bndthatthe

compositionsare most successfuls short forms. As such,
the bnal compositionsthat | have delivered to these

ensemblehaverangedfrom six seconddo two minutesin
length. The META programgeneratesnusicwith a quirky

idiosyncratic style and has contributeda number of new
works for live ensemble.
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Low density (0.25) shown in top two staves, higher density

(0.9) shown in bottom two staves.

The programprovidesthe userwith a simple GUI with
four buttons labeled "Gen", OLaunch", "Finish" and
"Transcribe". The Gen button createsa new piece by
generatinga sequenceof MetaSectionausing the rangeof
parametersiebPnedabove.The Launch and Finish buttons
begin and end real-time playbackof the newly generated
piece. Finally, the Transcribebutton generatesa scorein
common music notation using JMSL's Transcriber
(Didkovsky 2004). This score is displayed in JMSL's
ScoreFrameditor, whereis canbe further editedby handif
desired, saved to disk for storage and retrieval or for
deploymentto the web, or exportedin a variety of formats
for professionalmusic publishing, including Finale (via
MusicXML export), SCORE by San Andreas Press,and
JMSL's most recently implemented exporter GNU
LilyPond.
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If Reptile's Organs Thrive, pl of 1, (¢) Didkovsky / Punos Music (BMI)

Fig 3 OIf ReptileigansThriveO, composed for Either/Or

Selected META Compositions

OSuite for Electric Kompany and EthelO, in progress, 2007
OlIf ReptileSOgansThriveO, for Either/Or Ensemble, 2007
OThe Book ofarastelO, for Cygnus Ensemble, 2006

OALittle More Hat,A Little More VeilO, for Doctor Nerve, 2005
OMeta 040 and OMeta 020, for Doctor Nerve, 2005



ORain on a Frail CutieO, for California Ear Unit, 2005
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