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Other topics around static analysis can be designed, feel free to reach out.

1 Context – Static Program Analysis
One approach aiming at reducing the number of bugs is static program analysis through the framework
of abstract interpretation created by Radhia and Patrick Cousot [2]. Contrary to dynamic analyses such
as fuzzing [5], the program is not executed but its source code is analyzed. Thanks to this approach,
the analysis conservatively considers all possible execution paths of the program during the analysis,
ensuring the absence of false negatives. In addition, the analyses are automatic: they do not require
any user interaction to complete their task and they will be completed in a guaranteed finite time. These
analyses can be seen as “push-button” as no expert knowledge is required to run them. This approach
has been particularly successful to certify the absence of runtime errors in critical embedded C software.
Astrée [3] has proved the absence of runtime errors in software of Airbus planes. More recently, Frama-
C’s static analysis has been used on the code of nuclear power plants [1].

2 Goal – Exploring interactions between automated program analysis and
witnesses

The goal of this project is to explore interactions between automated program analysis and witnesses
used in the international Software-Verification Competition. These witnesses are used to check the
results of another program analyzer.

Several directions can be pursued:

• In “Correctness Witness Validation by Abstract Interpretation” Saan et al. [4] describe a method to
guide automated program analysis using correctness witnesses generated by other tools. It would
be interesting to implement this approach within the Mopsa static analysis platform, in order
to experimentally evaluate the benefits of the approach. Interactions with deductive program
verifiers could also be investigated.

• Mopsa currently cannot export witnesses. It would be interesting to design a general, scalable and
precise witness export.

3 Developed skills
The candidate will work in the overall field of formal methods and programming language theory. They
will work on conservative static analyses, and in particular some rooted in the framework of abstract
interpretation. We expect the successful candidate to be motivated to improve experimental research
tools such as Mopsa, which is implemented in the OCaml functional programming language.

4 Logistics
The intern will be part of the SyCoMoRES team of Inria Lille & CRIStAL lab. Lille is a city close to Brussels,
Paris & London, easily reachable by train, with a large student population and a number of cultural places
& events. The lab has a very active equality and parity commission, which raises awareness on this topic
to all staff (with specific events for newcomers), and provides outreach activities for high-schoolers. The
advisor is an active member of this commission.

We plan to hold weekly in-person research meetings. In addition, the student will be able to attend
monthly meetings with other Mopsa practitioners. This research project is part of ANR JCJC RAISIN.
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https://rmonat.fr
mailto:raphael.monat@inria.fr
https://gitlab.com/sosy-lab/benchmarking/sv-witnesses/
https://sv-comp.sosy-lab.org/
https://mopsa.lip6.fr
https://team.inria.fr/sycomores/
https://www.chronotrains.com/fr?zoom=4.5&lng=7.06&lat=48.33&stationId=8700030
https://www.cristal.univ-lille.fr/?article221
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