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Many program analyses try to recover the number of loop iterations. It helps code verification,
enables comparing the execution cost of software, or even enables assessing the conditional equivalence
of execution costs [7]. Unfortunately, most analyses do not compute the exact number of loop iterations
but an upper bound, which is not precise enough in many contexts. Recently, new approaches have
been proposed to compute the exact number of loop iterations [7]. These rely on program synthesis,
i.e., algorithms that generate a code snippet from a user-given specification.

On the other hand, a wide variety of program synthesizers have been proposed [2, 1, 5, 4]. Most
target a specific use case, from Excel MACRO synthesis [4] to binary code deobfuscation [6, 3].
Especially, the open sourceXyntia synthesizer from the CEA (https://github.com/binsec/xyntia)
was shown to be very efficient on deobfuscation [6].

In this project, we aim to extend the Xyntia synthesizer to tackle the exact loop bound synthesis
problem. It will proceed as follows:

• Get familiar with the state-of-the-art of program synthesis and exact loop bound analysis;

• Extend the Xyntia synthesizer to tackle the exact loop bound problem;

• Evaluate Xyntia over exact loop bound analysis tasks found in the literature;

• (Optional) Propose an extension in Xyntia to improve its performance.

1 Expected deliverable

• A summary of the bibliography made by the student;

• A documented implementation of the proposed extensions;

• A final report (slides) with the first two deliverables and a summary of the research and results.

2 Organization

Regular meetings will be organized with the supervisor (online or in person at CEA Nano-Innov, Saclay).

3 How to apply

To apply, students must send an email to the main supervisor (Grégoire Menguy) with the senior
supervisor (Sébastien Bardin) in copy.
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