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Context
The π-calculus [6] is a core calculus for concurrent and mobile computation

based on the notion of channel. 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 various
features found in programming languages, including higher-order computation,
concurrent or imperative constructs in the π-calculus..

The internship
The internship will focus on the study of type systems to insure termination

in a π-calculus enriched with constructs to handle imperative programming such
as references. The π-calculus with references from [4] will serve as a starting
point for the internship.

Several works in the literature address termination for π-calculus processes,
using enrichment of simple types [3, 2] or type systems based on connections with
linear logic [5]. Termination in a concurrent setting can be difficult to guarantee.
We are interested not only in ensuring termination of typable processes, but we
also want to provide a bound on the time needed to reduce typable processes.
Examples of works that follow this approach include [1, 5]. In [5], it is shown
that a process calculus featuring probabilistic choices and complexity constraints
can be used to model experiments and proofs from the so-called computational
model of cryptography. The type system of [5] guarantees a complexity bound
on the length of reductions of typable processes.

The goal of the internship is to see how the approach of [5] can be extended
to languages with imperative state. Indeed, references can be very useful when
modeling cryptographic protocols.
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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). A visit in Bologna may
be organised to discuss on the progress of the internship.
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