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Description

With the advent of cloud computing, large computer systems made up of multiple components in-
teracting across machines and networks have become commonplace. Because of their complexity,
deploying such systems to reach a usable state is often a difficult task. It becomes even more complex
when considering the possibility to perform some steps in parallel, a necessity to reduce deployment
time and maximize service. Commercial tools are available to coordinate deployments, but they lack
a proper execution model. It is therefore difficult to check that scripts for these tools do not contain
errors that could result in failed deployments or incorrect configurations.

Madeus [1] is a formal model that can be used to represent the components of a distributed system
and their evolution from an initial state to the end of a deployment. In this model, an assembly is a
group of components that can execute actions and communicate with each other using ports. Multiple
components can execute in parallel, and a single component can also perform multiple actions in
parallel, which makes Madeus a very flexible model to describe efficient deployment procedures.

This model can be used to check essential properties of deployments, such as ensuring that the
desired state is reached and verifying that the system never enters an invalid state. It can also help
optimize deployments, for example by estimating the time needed before completion and identifying
the critical path. To perform this analysis automatically, it is useful to transform the Madeus repre-
sentation into an equivalent Petri net [6], another model widely used to represent distributed systems.
There exists a range of model-checking tools that can be used to verify the properties of the resulting
Petri net.

In particular we have proposed an automatic transformation to obtain a time Petri net [5] cor-
responding to a given Madeus assembly [2], and we have introduced qualitative and quantitative
properties that a developer, or a system administrator, may found useful for helping her designing its
parallel distributed software deployment. We have used the model checker Romeo to this purpose [4].
However, this approach is limited because of scalability issues. The purpose of the internship is to
study mechanisms to enhance the scalability of the approach, in particular by leveraging parameters
in time Petri nets [3] as a mechanism for compositional model checking.

Tasks

Depending on time, the following may be carried out during the internship:

1. understand the formalism of Madeus and its transformation to time Petri nets;
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2. study the related work of compositional model checking;

3. study how to use parameters of time Petri nets to handle compositional model checking for
Madeus;

4. study the new transformation and prove its correctness;

5. conduct experiments to show the scalability of the approach.

Skills

The candidate must have an interest in formal models and their semantics. Basic knowledge on model-
checking is appreciated, as well as an interest of the candidate for distributed software systems and
their deployment.

Practical Information

The internship will be colocated in the STR team of the LS2N at École Centrale de Nantes, and
the INRIA/IMT/LS2N team STACK, located at IMT Atlantique in Nantes. For further information
about the project, please contact:

• Hélène Coullon, helene.coullon@inria.fr, http://helene-coullon.fr/

• Didier Lime, didier.lime@ec-nantes.fr, http://pagesperso.ls2n.fr/~lime-d/
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