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Description:

We study dynamic communicating automata, an automata model of programs with thread
creation [1]. In a dynamic communicating automaton, there are three types of actions: (1) a
new process can be created, (2) a message can be sent to an already existing process, and (3)
a message can be received from an existing process. Processes can be identified by means of
process variables, whose values can change dynamically during an execution of an automaton.
This model extends classical communicating automata, which allow only for actions of the
form (2) and (3). The semantics of both the original and the extended model is based on
the notion of message sequence charts (MSCs, ITU Standard Z.120), a graphical language
illustrating single program executions. Moreover, it is close to mechanisms in programming
languages such as JAVA and Erlang. During the internship, one (or more) of the following
problems can be studied:

1. Regular sets of MSCs have been studied in the setting of a fized number of processes
without thread creation [2]. It remains to define a robust notion of regularity that
accounts for thread creation. Preferably, any regular set of MSCs should have an
implementation in terms of a dynamic communicating automaton.

2. Define temporal logics for MSCs that come with a decidable model-checking problem
for (a restricted class of) dynamic communicating automata.

3. Specification formalisms for MSCs with thread creation have been defined in [1, 3]. Is
there a precise characterization of specifications that can be implemented as a dynamic
communicating automaton without deadlock?

4. Study the relationship with other existing models such as branching automata over
series-parallel pomsets [4].
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