
Abstract

Concurrent languages are increasingly present in our society, both in new
technologies and in the systems used on a daily basis. Moreover, given the
current systems distribution and their internal architecture, one can expect
that this remains so in the coming years. In this context, the development of
tools to support the implementation of concurrent programs becomes essen-
tial. Futhermore, the behavior of concurrent systems is particularly di�cult
to analyse, so that any tool that helps in this task, even if in a limited way,
will be very useful. For example, one can find tools for debugging, analysis,
testing, optimisation, or simplification of programs, which are widely used
by programmers nowadays.

The purpose of this thesis is to introduce, through various concurrent pro-
gramming languages, some analysis techniques that can help to improve the
experience of the software development and release for concurrent models.
This thesis introduces both static (approximating all possible executions) and
dynamic (considering a specific execution) analysis. The topics considered
here di↵er enough from each other to be fully independent. Nevertheless,
they have a common link: they can be used to analyse properties of a con-
current programming language. All the analyses presented here have been
formally defined and their correctness have been proved, ensuring that the
results will have the reliability degree which is needed for some systems (for
instance, for critical systems). It also includes a description of the software
tools that implement the di↵erent ideas proposed. This gives the work a use-
fulness well beyond the theoretical aspect, allowing us to put it in practice
and to test the di↵erent analyses with real-world examples.
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All the ideas here presented are, by themselves, approaches that can be ap-
plied in many current contexts and problems. Moreover, individually they
serve as a starting point for other derived analysis, as well as for the adap-
tation to other languages of the same family. This gives an added value to
this work, a fact confirmed by some later works that are already benefiting
from the results obtained in this thesis.
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