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Context : The context of this internship is mixed instrumental/electronic
music performance, where a computer has to play an electronic music score
in realtime synchronization with a live musician. The Antescofo [1] system,
developed at IRCAM, is regularly used for this purpose in concerts worldwide,
with two main components consisting of a machine listening system coupled
to a synchronous programming interface.

The first component analyses the audio stream of the musician and de-
codes in realtime the position within its score and the current tempo (pace) [2].

The second component acts as a sequencer : it receives the decoded in-
formation and, in response, sends messages after some specified delays to an
external component in charge of playing some computer realized elements.
This last functionality can be compared to the synchronous programming
paradigm, where a program waits for input events and emits output actions
in the same logical time as the reception of events.

The music scores currently used in Antescofo, consist essentially in the
specification of sequences of the musical events decoded (from the performer
audio stream in input) and of electronic actions to be output by the computer
in response. Various strategies are also proposed for specifying synchroniza-
tion between events and actions and for error handling [3].
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Objectives : The goal of this internship is twofolds. The first is to de-
sign a procedure translating an Antescofo score into a synchronous program
realizing the sequencing module. Two approaches will be explored : one ba-
sed on the declarative specification of streams as developed in languages like
Lustre or Lucid synchrone, the other based on a more imperative flavor using
construct available in ReactiveML or Esterel. The second objective is to in-
vestigate the relevance of the static analysis tools that have been developed in
the synchronous languages community to the analysis of Antescofo partition.

The objectives are to study :
– semantics for Antescofo based on the synchronous programming para-
digm

– a proof of concept for the use of synchronous programming languages in
the context of music performance, and identifying which synchronous
language is better suited for this purpose

– using the synchronous implementation of the sequencing module as a
black box for test procedures, e.g. for testing the robustness of the error
handling strategies

– using of causality analysis and timing analysis techniques and tools
developed for synchronous languages

The internship will be between the Parkas team at ENS and the Rep-
mus team at IRCAM and the student is expected to spent time in the two
locations.
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