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The proposed plan included:
- a deep understanding of how the symbolic execution is handled by K Prover;
- how the K Prove symbolic execution steps can be translated in Dedukti proofs;
- how the K Prover can benefit from the rich library system of Dedukti by borrowing proofs for the results
given by the external algorithms it uses.

I did the following activities in order to achieve these objective:
- I cooperated with K team in order to find out how we can instrument the call of the K prover to obtain
the trace of the steps performed by the K prover.
- I prepared and presented slides explain the K definitions in terms of Matching Logic (ML).
- I prepared and presented slides that explain the steps of the K prover and the proof system used by
the K prover, and how this steps are represented as ML patterns.
- I had daily meetings with Amelie Ledein (PhD student in the Dedukti team), where I explained the K
prover steps and Amelie explained me how Dedukti works and the translations. of the concrete
executions of K definitions in Dedukti.
- During these meetings, we also experimented several ways of how the main K Prover steps can be
checked in Dedukti.
- I had periodically meetings with Catherine Dubois and Valentin Blot to summarise the work progress
and to design the main approach of how Dedukti can check proofs of the K prover. One of these
meetings hold at École Nationale Supérieure d’Informatique pour l’Industrie et l’Entreprise (ENSIIE).
- I delivered a Dedukti seminar with title "A gentle introduction to Matching Logic and its Applications".
- I also had irregularly meetings with other Dedukti members (Gilles Dowek, Frederic Blanqui, Dietmar
Berwanger, postdocs, PhD students).
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The main achievement of the work done during this STSM is the design of an efficient methodology to
check in Dedukti proofs of the K prover. This methodology consists of:
- Extracting from the trace file obtained from the K prover the essential elements needed to check the
proof and the translation to Dedukti.
- Preprocess this information in order to build the proof tree.
- We observed that not all the semantics rules of the programming language are needed to check a
symbolic step, and therefore we designed an algorithm that preprocesses the language definition to find
these groups of rules. It is important to point out that these groups are not depending on the current
configuration of the symbolic step.
- The checking of the branching steps is relatively easy (some experiments were already done on the
IMP language).
- The checking of the rules for that there is no a branch in the proof tree requires an implementation of
an unification modulo builtins algorithm.
- The checking of the progress condition for the circular hypotheses.
- Assembling the checks for individual steps using Consequence, Disjunction, Reflexivity and Transitivity
rules in order to obtain a Dedukti term to be checked.
A prototype of this approach, based on the IMP language, follows to be implemented by joint work.
The correctness of the approach can be proved as follows:
- The preprocessing of the Kdefinition defines in fact a translation of the programming language
definition into an equivalent one, but where the rules are "all paths" instead of "one path".
- A theorem will state the equivalence of the two theories and the correspondence between the
corresponding proof systems.
- The checking process is done using the transformed theory, for which the inference rules are much
simpler.
A sketch of a detailed technical report has already started, and from this a conference/journal paper will
be produced. We hope that the prototype will be functional for checking proofs of the IMP programs at
the moment of the publication.


