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Context
The π-calculus is a core calculus for concurrent and mobile computation

based on the notion of channels. Various techniques have been studied to reason
about π-calculus processes, notably behavioural equivalences, type systems and
modal logics.

The π-calculus is very expressive: it is possible in particular to encode rich
programming languages, including higher-order, concurrent or imperative fea-
tures in the π-calculus..

Several variants of the π-calculus have been introduced in order to analyse
this expressive power, and to provide useful techniques to reason about encod-
ings of programming language features.

The internship
The internship will focus on Iπ, the π-calculus with internal mobility [5, 4],

which is one such variant. Iπ has been notably used to analyse encodings of the
call-by-value λ-calculus in the π-calculus, and extensions thereof [1, 2]. These
works, together with recent developments, suggest exploring further this rather
well-established subcalculus of π, exploring in particular certain extensions of
Iπ.

The student is expected to get familiar with relevant works in the field (see
the bibliography below), and to define and analyse behavioural equivalences for
an extended Iπ-calculus. Such equivalences will be based on the bisimulation
proof technique, which makes it possible to define powerful proof techniques [3].
In some cases, the bisimulation approach can be enhanced using types, which
we shall also consider in the internship. One expected outcome of this work is a
better understanding of the central rôle played by Iπ in the study of contextual
equivalence for higher-order programming languages.
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This internship will take place in the Plume team of the LIP laboratory
(ENS de Lyon). It will be jointly supervised by Daniel Hirschkoff (Plume) and
Davide Sangiorgi (Università di Bologna and INRIA). Visits can be organised
to discuss on the progress of the internship.
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