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Abstract

META is a computer program which automatically 
generates compositions for live ensemble. The software 
generates musical material from a set of user-defined 
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 have been creating computer-generated pieces for live 

ensemble since 1989 when I wrote the DrNerve.hmsl 
program (Didkovsky 1989) in Hierarchical Music 
SpeciÞcation Language (Polansky/Rosenboom/Burk).  I 
have since created numerous automatic composition 
programs in HMSL and its successor Java Music 
SpeciÞcation Language (Didkovsky/Burk). Common to all 
versions of this software is the implementation of generative 
formal frameworks that operate without human intervention 
at run time. Also common to all versions is the experience 
of running the program, hearing its results, and after 
deciding whether or not to keep the piece, optionally 
transcribing it to common music notation.  This creative 
cycle is a bit like opening the door to a rehearsal room, 
listening to an ensemble improvise for a minute or two, and 
being able to instantly capture and transcribe their 
performance. 

2
 MetaSections and MetaMeasures
At the top level, a META piece is comprised of a 

sequence of MetaSections. Each MetaSection is in turn 

comprised of a sequence of MetaMeasures. The "Meta" 
preÞx is used here because these objects hold a collection of 
parameters and methods for generating musical events, 
rather than the musical events themselves.  These objects 
describe a framework of musical behavior and generate 
materials within these bounds. 

A MetaSection has a total duration and a 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 
speciÞes how many measures the section is split into, while 
the latter speciÞes the "evenness" of the splitting.  Fracture 
balance values near 1.0 result in evenly divided 
subdivisions. Lower values result in subdivisions of unequal 
length.

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 uses parameters pSkip and maxSkip, 
which specify the likelihood that a particular MetaMeasureÕs 
musical output will  be repeated (ie, "skip" like a damaged 
vinyl  record), as well as putting an upper bound on how 
many times it may do so. The following parameters are also 
contained in a MetaSection, but are not used directly by the 
MetaSection. They are passed on instead to the 
MetaMeasures that it  generates and include density, 
pRetrogradeRhythm, pRetrograde, pInvert, pScramble, 
minPitchCycleLength, maxPitchCycleLength, and 
harmonicComplexity. MetaMeasures use these values to 
generate concrete musical material (ie notes with pitches 
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and durations), in the buildMeasure() method. Each call to 
buildMeasure() is likely to generate a measure with different 
musical content, while maintaining the character of the 
parameters passed in. 

3
 Running the program
Before running META, I review and change the 

parameters that are speciÞed at the top level of the program. 
These deÞne ranges of the parameters described above. For 
example, I can set a narrow range of high density between 
0.9 and 0.95, so that each MetaSection will  be handed a 
very high density value.  A wider range will  result in greater 
variety in musical density from section to section.  
Similarly, ranges for fracture index and fracture balance are 
speciÞed here, as well as harmonic complexity, pSkip, etc. 
Values are generated within these ranges and handed to the 
MetaSections comprising the piece.

Fig. 2 Effect of density on MetaMeasure-generated music. 
Low density (0.25) shown in top two staves, higher density 

(0.9) shown in bottom two staves.

The program provides the user with a simple GUI with 
four buttons labeled "Gen", ÒLaunch", "Finish" and 
"Transcribe". The Gen button creates a new piece by 
generating a sequence of MetaSections using the range of 
parameters deÞned above. The Launch and Finish buttons 
begin and end real-time playback of the newly generated 
piece. Finally, the Transcribe button generates a score in 
common music notation using JMSL's Transcriber 
(Didkovsky 2004). This score is displayed in JMSL's 
ScoreFrame editor, where is can be further edited by hand if 
desired, saved to disk for storage and retrieval or for 
deployment to the web, or exported in a variety of formats 
for professional music publishing, including Finale (via 
MusicXML export), SCORE by San Andreas Press, and 
JMSL's most recently implemented exporter GNU 
LilyPond. 

4
 Conclusion
I have used the scores generated by META in a variety 

of ways. I have saved them unedited as Þnal versions of new 
compositions (Cygnus and Either/Or). I have also combined 
a number of them into larger works, copying and pasting 
material freely to build a longer composition (Doctor Nerve 
and California Ear Unit). Since the program does not 
contain anything to govern large scale forms, such as a 
memory of what it  produced earlier in a piece, I Þnd that the 
compositions are most successful as short forms. As such, 
the Þnal compositions that I have delivered to these 
ensembles have ranged from six seconds to two minutes in 
length.  The META program generates music with a quirky 
idiosyncratic style and has contributed a number of new 
works for live ensemble.

Fig 3 ÒIf ReptileÕs Organs ThriveÓ, composed for Either/Or.

Selected META Compositions
ÒSuite for Electric Kompany and EthelÓ, in progress, 2007
ÒIf ReptileÕs Organs ThriveÓ, for Either/Or Ensemble, 2007
ÒThe Book of YarastelÓ, for Cygnus Ensemble, 2006
ÒA Little More Hat, A Little More VeilÓ, for Doctor Nerve, 2005
ÒMeta 04Ó and ÒMeta 02Ó, for Doctor Nerve, 2005



ÒRain on a Frail CutieÓ, for California Ear Unit, 2005
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