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Summary

I am professor of software sciences at College de France, member of the French Academy of Sciences,
and member of the Cambium research team at Inria Paris. My research focuses on programming lan-
guages and tools, and on the formal verification of software system using program proof and static
analysis. I am the architect and lead developer of the functional programming language OCaml and of
the formally-verified C compiler CompCert.
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Born March 15th 1968. French citizen.
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1992 PhD in Computer Science Université Paris 7
1989 Master’s in Fundamental Computer Science Université Paris 7
1987-1991 Student Ecole Normale Supérieure, Paris

Current position
2018 Professor, College de France (Paris), chair of Software sciences
2022- Member of the French Academy of Sciences

Previous positions

2006-2019 Head of Inria Gallium research team

2000-2018 Senior research scientist, Inria

2006-2017 Teaching at MPRI Master’s (U. Paris Diderot, ENS Paris, ENS Cachan, Polytechnique)
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1995-2001 Teaching at Master’s “Programming” (U. Paris 6, 7, Sud, ENS Paris)

1994-1999 Research scientist, Inria
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Research summary

My research studies all scientific aspects of software development. How, with the help of rigorous ap-
proaches grounded in mathematics, can we improve safety and security of critical software and facili-
tate its development and verification? In more details, my main research areas are:

* New programming languages: design, formalization, efficient implementation.
* Program proof and other formal methods.

* Formal verification of compilers and other tools that participate in the development of critical
software.

* Type systems and other static analyses.
* Module systems and other linguistic support for programming in the large.
* Software security.

* Mechanized proofs, logic for computer science.

The page https://xavierleroy.org/research.html gives a more detailed overview of my contribu-
tions.
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Leroy, X. (July 2017). How I found a crash bug with hyperthreading in Intel’s Skylake proces-
sors. The Next Web.

Leroy, X. (Nov. 2016b). In search of software perfection. Milner award lecture. London: Royal So-
ciety.

Leroy, X. (Nov. 2016c). On programming languages and their trustworthy implementation. Van
Wijngaarden award ceremony. Amsterdam: Centrum Wiskunde & Informatica.

Leroy, X. (Oct. 2015). Desperately seeking software perfection. Colloquium d’informatique de
I"UPMC Sorbonne Universités. Paris.

Leroy, X. (Apr. 2014d). Proof assistants in computer science research. Semantics of proofs and cer-
tified mathematics. Paris: Institut Henri Poincaré.

Leroy, X. and J. Souyris (Feb. 2014). Développement formel avec Coq. Preuve de modéle, preuve de
programme. Toulouse: Forum Méthodes Formelles.

Leroy, X. (Apr. 2010a). Comment faire confiance a un compilateur? La Recherche 440.


http://dx.doi.org/10.4230/OASIcs.WCET.2018.8
http://dx.doi.org/10.4230/OASIcs.WCET.2018.8
http://dx.doi.org/10.4230/OASIcs.PPES.2011.59
http://dx.doi.org/10.4230/OASIcs.PPES.2011.59
http://dx.doi.org/10.1016/j.entcs.2007.01.020
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Edition of proceedings
1. Charpin, D. and X. Leroy, eds. (Sept. 2023). Déchiffrement(s): des hiéroglyphes a '’ADN. Colloque
annuel du College de France. Odile Jacob.

2. Leroy, X. and A. Tiu, eds. (2015). Proceedings of the 2015 Conference on Certified Programs and
Proofs, CPP 2015, Mumbai, India, January 15-17, 2015. ACM.

3. Benton, N. and X. Leroy, eds. (2006). ML 2005: Proceedings of the ACM SIGPLAN Workshop on
ML. ENTCS 148(2). DOI: 10.1016/j.entcs.2005. 11.037.

4. Jones, N. D. and X. Leroy, eds. (2004). Proceedings of the 31st ACM SIGPLAN-SIGACT Symposium
on Principles of Programming Languages, POPL 2004, Venice, Italy, January 14-16, 2004. ACM.

5. Pierce, B. C. and X. Leroy, eds. (2001). Proceedings of the Sixth ACM SIGPLAN International Con-
ference on Functional Programming, ICFP 01, Firenze (Florence), Italy, September 3-5, 2001. ACM.

6. Leroy, X. and A. Ohori, eds. (1998). Types in Compilation, Second International Workshop, TIC *98,
Kyoto, Japan, March 25-27, 1998, Proceedings. LNCS 1473. Springer.

Software development

CompCert Formally-verified C compiler for critical embedded software. CompCert is the first realis-
tic compiler that was verified to be free of miscompilation errors using formal methods (the Coq proof
assistant). Marketed by the AbsInt GmbH company; under evaluation at Airbus.

OCaml A functional programming language and its implementation. OCaml and Haskell are the
two typed functional languages most widely used in industry as well as in academia.

Caml Light An earlier, much simpler version of the OCaml language. It has been widely used for
teaching, in particular in French preparatory classes.

LinuxThreads An implementation of the POSIX 1003.1c standard for shared-memory parallel pro-
gramming. Between 1998 and 2004, LinuxThreads was the standard thread library in Linux distribu-
tions. It was then replaced by NPTL.

Java Card software components (Java on smart cards) In particular, a high-performance Java
Card virtual machine that was integrated in Bull CP8’s Odyssey 1 card, and the first embedded Java
Card bytecode verifier, marketed by Axalto under the Codeshield brand.

Invited talks and tutorials

1. Mechanizing abstract interpretation, Next 40 Years of Abstract Interpretation workshop, London,
2024.

2. 25 years of OCaml, OCaml Workshop, online, 2021.

3. Formal verification of a code generator for a modeling language: the Velus project, MARS/VPT work-
shop, ETAPS joint conferences, Thessaloniki, 2018.

4. Trust in compilers, code generators, and software verification tools, ERTS, Toulouse, 2018.
5. In search of software perfection, Milner award lecture, Royal Society, London, 2016.

6. On programming languages and their trustworthy implementation, Van Wijngaarden award cere-
mony, Amsterdam, 2016.

7. Formally verifying a compiler: what does it mean, exactly?, ICALP 2016, 2016.

8. Desperately seeking software perfection, colloquium d’informatique de 'UPMC Sorbonne Univer-
sités, Paris, 2015.

9. Compiler verification for fun and profit, FMCAD, Lausanne, 2014.
10. Formal proofs of code generation and verification tools, SEFM, Grenoble, 2014.

11. Proof assistants in computer science research, inaugural lecture, thematic quarter IHP Semantics of
proofs and certified mathematics, Paris, 2014.


http://dx.doi.org/10.1016/j.entcs.2005.11.037
http://compcert.inria.fr/
http://www.absint.com/
http://www.ocaml.org/
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12. Mechanized semantics for compiler verification, APLAS/CPP, Kyoto, 2012.

13. Mechanized verification of program transformations and static analyses, Oregon Programming Lan-
guages Summer School, Eugene, 2010, 2011, 2012.

14. Verified compilers, verified static analyzers, and certified decision procedures, CADE, Wroclaw, 2011.
15. Verified squared: does critical software deserve verified tools?, POPL, Austin, 2011.
16. Mechanized semantics, Marktoberdorf 2009 summer school.

17. Du langage a I'action: compilation et typage, seminar at Gérard Berry’s 2008 course, Collége de
France.

18. Formal verification of an optimizing compiler, RTA 2007, MEMOCODE 2007, LCTES 2008.
19. From Krivine’s machine to the Caml implementations, KAZAM workshop, 2005.

20. Language-based security for mobile code, with applications to smart cards, lecture at the TECS Week
2005 winter school, Pune, India.

21. Exploiting type systems and static analyses for smart card security, CASSIS conference, 2004.

22. Computer security from a programming language and static analysis perspective, ETAPS 2003 confer-
ences, unifying speaker lecture.

23. Java bytecode verification: an overview, Computer Aided Verification, 2001.

24. Objects and classes vs. modules in Objective Caml, International Conference on Functional Pro-
gramming, 1999.

25. Security properties of typed applets, workshop APPIA-GULP-PRODE on declarative programming,
1998.

26. Compilation techniques for functional and object-oriented languages, Programming Language De-
sign and Implementation, 1998.

27. An introduction to compiling functional languages, workshop Types in Compilation, 1998.

PhD supervision
1. Nathanaélle Courant (since 2019).

2. Basile Clément (2019-2022), co-supervised with Albert Cohen. Clément is currently with
OCamlPro in Paris.

3. Jacques-Henri Jourdan (2012-2016). Jacques-Henri is currently a CNRS research scientist.

4. Tahina Ramananandro (2007-2011). Tahina is currently a R&D engineer at Microsoft (Red-
mond, USA).

5. Jean-Baptiste Tristan (2006-2009). Jean-Baptiste is currently principal scientist at AWS and asso-
ciate professor at Boston College.

6. Zaynah Dargaye (2005-2009). Zaynah is currently with the Nomadic Labs company in Paris.
7. Tom Hirschowitz (2000-2003). Tom is currently a CNRS research scientist.

8. Benjamin Grégoire (1999-2003), co-supervised with Benjamin Werner. Benjamin is currently an
Inria research scientist.

9. Francois Pessaux (1997-1999), co-supervised with Christian Queinnec. Francois is currently as-
sistant professor at ENSTA ParisTech.

Editorial duties

2021- TheoretiCS, associate editor

2015-2023 Journal of the ACM, area editor for programming languages

2012-2017 Communications of the ACM, member of the editorial board, Research Highlights section
2007- Journal of Automated Reasoning, associate editor

2007-2012 Journal of Functional Programming, co-editor in chief.
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Other evaluation activities

Program chair for the POPL 2004 and ICFP 2001 conferences and for the TIC 1998 workshop. Co-
program chair for the CPP 2015 conference. Member of about 40 program committees of international
conferences, including 20 committees for leading conferences (POPL, PLDI, ICFP, ESOP).

Member of the scientific committee for the SESUR 2007 funding program of ANR. Member of the
AERES/HCERES evaluation committees for the French laboratories PPS (2008), VERIMAG (2010), and
LORIA (2016).

Other duties

2012-2016
2006-2012

2004, 2005
1998-2002
1998-

Appointed member of Inria’s Evaluation Committee.

Inria representative on the board of directors of MPRI master’s, and member of its
studies committee..

Chair of the hiring committee for junior research scientists at Inria Rocquencourt.
Elected member of Inria’s Evaluation Committee.

Member of IFIP Working Group 2.8 Functional Programming.
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