
Master Internship Proposal

Translation of formal proofs between set theory encodings

Context. The behavior of critical systems, such as programs running automated metros, have to be
formally verified to comply with safety guidelines. Several industrial projects use set-based specification
formalisms, such as B [BKK+20, Lec24] (or its variant Event-B) and TLA+ [Lam02, NRZ+15], to perform
that verification. The ICSPA project (Interoperable and Confident Set-based Proof Assistants) aims at
reinforcing the confidence in such formal proofs and allowing interoperability between them. This is done
by verifying the proofs developed in B/EventB and TLA+ inside Dedukti[BDG+23], a proof checker
simple enough to be audited manually or even re-implemented.

Recently, theory morphisms have been developed for Dedukti [TR25]. Such morphisms can be instan-
tiated to define translations of proofs between different Dedukti encodings.

Purpose. The set theories of B and TLA+ have been encoded in Dedukti [GB25]. The goal of this
internship is to translate from the encoding of B/EventB to the encoding of TLA+, and to investigate
whether the techniques developed in [TR25] can be applied in order to have interoperability between
B/EventB and TLA+. If these two formalisms are based on set theory, they differ in different points. In
particular, the set theory of TLA+ is expressed in a logic that does not distinguish terms and formulas.
That of B/Event-B is more specific as it is built on top of a typed logic.

Throughout this internship, the candidate is expected to:

• get familiar with the encodings of B/EventB and TLA+ in Dedukti;

• get familiar with theory morphisms in Dedukti [TR25];

• apply theory morphisms to translate from the encoding of B/EventB to the encoding of TLA+;

• implement the translation from the encoding of B/EventB to the encoding of TLA+.

The internship could also explore the translation from TLA+ to B/EventB, even if this one could only
be defined partially, exploiting the fact that many proofs do not use the full power of the theory they are
expressed in.

Environment. This internship will be supervised by Catherine Dubois (Professor at ENSIIE) and
Thomas Traversié (PhD student at CentraleSupélec) in either the Deducteam team at LMF (Laboratoire
de méthodes formelles) located at ENS Paris-Saclay or the Samovar laboratory (Paris-Saclay and Evry
are two possible locations).

Contact. Catherine Dubois, catherine.dubois@ensiie.fr
Thomas Traversié, thomas.traversie@centralesupelec.fr
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