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Topic can be adjusted, do feel free to reach out.

1 Context

OCaml is a safe programming language: by design of its syntax, semantics, and static type system, the
typical runtime errors that can occur in other programming languages, such as buffer overflows, are
impossible. However, through the OCaml foreign function interface (FFI), some OCaml programs call C
code, either in order to access system libraries, or to achieve greater performance. Contrary to OCaml,
C has unsafe, manual memory management. As a result, the combination of OCaml and C is unsafe.

The abstract interpretation framework created by Radhia and Patrick Cousot [2] has been particu-
larly successful to certify the absence of such runtime errors in critical embedded C software [3]. This
framework has also been used in multiple other contexts, including for the analysis of OCaml programs
[1, 6, 7, 10, 11], or for multilanguage analyses for Python+C programs [8].

2 Goal

The overall, long-term goal of the COCOA project is to deploy a safety analyzer for the OCaml-C FFI code.
This analyzer would regularly analyze all opam packages and provide actionable reports to developers.

This internship acts as a starting point of this project. It will focus on a restricted number of OCaml-C
FFI features, such as ones related to the garbage collector (root declaration) and the runtime lock. The
internship will start with a study of related work, both on the semantics of the OCaml-C FFI [5], and
on previous multilanguage OCaml-C analyses [4, 9]. One particular concern is to ensure that the safety
obligations are coherent with the assumptions performed by the OCaml runtime.

3 Developed Skills

The candidate will work on developing 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. Communication skills are a plus, and will be further developed during the internship, both
through text reports and presentations.

4 Logistics

The intern will be part of the EPICURE team of Inria Rennes, or the SyCoMoRES team of Inria Lille. We
plan to hold weekly research meetings. We have funding to cover an internship. If the internship goes
well for all involved parties, we plan to follow up with a PhD grant. Funding is currently partially acquired
for this PhD, that would take place in Rennes.
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