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Context of the Internship

Frama-C is a suite of tools dedicated to the analysis of the source code of software written in C
(http://frama-c.com [3]). It is developed jointly by CEA LIST and Inria-Saclay. It has an extensible
architecture. A kernel provides common features: parsing of C files, typing, etc. Various analyzers can
be implemented as plug-ins on top of this kernel. The kernel also implements a specification language
called ACSL [1]. Specifications are given as annotations in source files.

Executable ACSL (E-ACSL [4]) is a subset of ACSL in which annotations can be executed. A plug-
in translates annotated programs into an equivalent C code, where annotations are checked at run-time.
Any violated annotations is reported to the user.

Operational semantics of C programs is complicated. Developing a C compiler without any bug
is even more complicated. Nevertheless, as C programs are used in many safety-critical contexts, it
is desirable to guarantee the soundness of the compilation. This is the goal of the CompCert project:
developing a C compiler whose soundness is formally proved. This was done using the Coq proof
assistant [2].

Work Description

The goal of this internship is to provide some guarantees that the translation of E-ACSL annotations is
sound. More precisely, it should focus on the translation of integer arithmetic expressions. In ACSL,
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integer arithmetic is the standard mathematical one, on unbounded integers. To be sound, the translation
does not use machine integers (which could overflow) but the GMP library (http://gmplib.org/).

A first step of the internship should be to survey some previous work: E-ACSL, CompCert, but also
a formalization of ACSL into Coq [6].

A second step is the formalization of the translation process. An issue that must be taken into account
is that translating an arithmetic expression into C code generates calls to GMP library and temporary
memory allocations and de-allocations. This formalization should be done on paper as a first step, and
then could be implemented into some computer tool: in Coq, or in an another environment for program
verification called Why3 [5].

Prerequisites

Basic knowledge in logic and in semantics of programming languages. Additional knowledge in com-
pilation techniques or in proof environments would be appreciated.
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