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Context: The Feature Tree Logic (FTL) has been proposed in the research
project Colis for the specification of POSIX primitives that transform the
file system (e.g., mv or mkdir) [3]. The specifications obtained in FTL have
been used for the verification of installation scripts in Debian [2]. A symbolic
execution engine [1] constructs an encoding of the behavior of the script as
an FTL formula. This is achieved by unrolling the constructions of the
scripting language (for instance POSIX shell) and combining them with the
known behavior of the UNIX primitives.

The open question with this approach is in which degree the existing
POSIX primitives are conform with our FTL specification. An approach to
answer to this question is to employ property-based testing. It consists in
extracting test cases (input configurations and expected output) from the
specification which are used to test the specified implementation. To apply
this approach, one has to be able to extract models from a specification
(to obtain the starting configuration for a test), and to check that a model
satisfies a specification or model-checking (to test that the result obtained
conforms to the specification).

The solver impplemented for the logic FTL, called colis-dp, decides
satisfiability of quantifier-free FTL formulas, but it does not include a model
extraction or a model-checking procedure.

Objective: This internship aims at improving colis-dp [4, colis-language/tree/master/src/constraints]
by adding a model extraction and a model-checking procedures. These pro-
cedures shall be useful to generate test cases for the POSIX implementations
of primitives dealing with the file system.
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Workplan: The intern will start by getting familiar with the logic, the
decision procedure proposed and the present version of the solver colis-dp.
Then, s.he will design and implement the two procedures (model extraction
and model-checking). The intern will test her/his implementation on the
formulas used for the specification of POSIX primitives.

Requirement: Basic knowledge of first order logic and mastering of OCaml
programming.
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