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Curriculum Vitee

Patrick CoOUusoT

Professor of computer science;

Professional address: Ecole normale supérieure
Département d’informatique
45 rue d’Ulm
75230 Paris cedex 05, France;

Telephone: +33 1 44 32 20 64;
Fax: +33 1 44 32 21 52,
Email: Patrick.Cousot@ens.fr;

Web home page: www.di.ens.fr/~cousot

— Personal Information

e Born on December 3', 1948 in Pont-I'Evéque (France), (58);

Married: Spouse Radhia Cousot, research director at CNRS in computer sci-
ence;

Two children: Laurent (28) and Thibault (25);
Citizenship: french;

Home address: 10 le Pré Launay

91440 Bures sur Yvette, France;
Home telephone: +33 1 69 28 12 83;
Mobile: +33 6 32 19 60 27;

— Academic Background

e Docteur d’état és sciences mathématiques;
University Joseph Fourier of Grenoble [2];
March 215¢, 1978.


Patrick.Cousot@ens.fr
mailto:Patrick.Cousot@ens.fr
www.di.ens.fr/~cousot
http://www.di.ens.fr/~cousot
http://www.cnrs.fr/index.html
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Docteur ingénieur in computer science (PhD);
University Joseph Fourier of Grenoble [1];
December 14", 1974.

Engineer of the Ecole des Mines of Nancy:;
June 30", 1971.

— Professional Appointments ;

— Ecole normale supérieure (1991 Present)

Professor of computer science, Ecole normale supérieure;
Since 1991.

Creation and direction of the research team on « Semantics and
abstract interpretation » of the Computer Science Laboratory of the CNRS
and Ecole normale supérieure (LIENS);

Since 1991.

Dean of studies of the computer science department of the Ecole
normale supérieure;
Since 1992.

Responsibility of the computer science speciality of the Ecole nor-
male supérieure masteIE;
Since 1995.

— Ecole polytechnique (1984—1991)

Professor of computer science, Ecole polytechnique;
Full-time 1984—1991; Part-time 1991—1997.

Creation and responsibility of the computer science courses in the
Pluriscientific Program of the Advanced Undergraduate Studies of
the Ecole polytechnique, organization of the computer center for teaching;
1985—1992.

Creation and direction of the « Research Group in Computer Sci-
ence » of the Applied Mathematics Center (CMAP) of the Ecole poly-
technique, 1985—1988.

Creation of the compulsory computer science exam at the compet-
itive admission to the Ecole polytechnique. Organization of courses for
the professors of the post-secondary preparatory schools [3], 1989.

Creation and direction of the « Computer Science Laboratory of the
Ecole polytechnique » (LIX);
1988— 1991; Associated with the CNRS in 1990.

Creation (with M. Claude Puech) and responsibility of the master
« Computer science, mathematics and applications »E, 1989;

Ecole normale supérieure, Ecole polytechnique, Universities of Paris 6, 7 et 11;
In charge from 1989 to 1995.

former « Magistére de Mathématiques Fondamentales et Appliquées et d’Informatique » (MMFATI),

1995—

2005.

*Now MPRI (Parisian Master in Computer Science).
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e Creation and responsibility of the Computer Science Major of the
third year of the Ecole polytechnique’s “Ingénieur” program;
1991—1997.

— University Paul Verlaine of Metz (1979—1984)

¢ Professor of computer science;
University Paul Verlaine of Metz;
1979—1984.

e Creation and direction of the research team on « Proof methods and
static program analysis »;
1979—1982, CRIN (now LORIA), Nancy.

e Creation and direction of the « Computer Science Laboratory of the
University of Metz »;
1982—1984; Associated with the CNRS in 1984.

e Creation and direction of the Undergraduate Program in computer
science;
University Paul Verlaine of Metz;
1982—1984.

— CNRS research scientist (1974—1979)

e Attaché de recherche (junior research scientist), CNRS;
IMAG, University Joseph Fourier of Grenoble;
1974—1978.

e Creation and direction of the research team « Semantic analysis of
programs »;
IMAG, University Joseph Fourier of Grenoble;
1977—1979.

e Chargé de recherche (senior research scientist), CNRS;
IMAG, University Joseph Fourier of Grenoble;
1978—1979.

— National service (1973—1974)

e National service as scientist;
In the « Research group on programming » of J.-D. IcHBIAH, (CII, now Bull);
1973—1974.

— University Joseph Fourier of Grenoble (1971—1973)

e Research Engineer;
IMAG, University Joseph Fourier of Grenoble;
1971—1973.
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Fellowships, Awards and Honors

Patrick COUSOT

Knight of the Order of the Academic Palms, 1990.
Knight of the National Order of Merit, 1993.
Lauréat de la médaille d’argent du CNRS (CNRS silver medal), 1999.

Doctor Honoris Causa (Ehrendoktors des Ingenieurwissenschaften (Dr.-Ing.
E.h.)) of the « Naturwissenschaftlich-Technische Fakultdt I Mathematik und In-
formatik » faculty of the « Universitat des Saarlandes », Saarbriicken, Germany,
2001.

Jerome C. Hunsaker Distinguihed Visiting Professor at the MIT Department
of Aeronautics and Astronautics, Cambridge, Massachusetts, USA, 2005.

Member of the Academia Europaea, Informatics section, 2006.

Grand Prix de la Fondation d’entreprise EADS! attributed by the French
Academy of Sciences, 2006.

'EADS Corporate Research Foundation
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Research

Patrick COUSOT

My research work has been mainly concerned with abstract interpretation
theory and practice.

3.1 Early Work

Syntax Analysis

I started my research work on syntax analysis by developing a bottom-up left-to-
right general and optimized syntax analyzer [82]. T recently returned to that topic
by formalizing Earley’s algorithm as an abstract interpretation of the tree semantics
of context-free grammars [38] and then generalized to grammar flow analysis and
parsing [167].

Derivation of Implementations from Operational Semantics

My “Docteur-Ingénieur” thesis was about the derivation of implementations of pro-
gramming languages from their operational semantics using static analysis and op-
timizing transformation techniques later known as partial evaluation [1].

3.2 Abstract interpretation theory

My thesis “és Sciences Mathématiques” introduced the theory of abstract interpre-
tation and its application to the static analysis of computer programs [2]. The main
innovations were

e a lattice-theoretic, operational/transitional-semantics-based formalization of
abstraction soundness and completeness in program analysis and verification
[85] (based on fixpoints [25], closure operators [24], Galois connections [68§],
and combinations of abstractions);
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e the introduction of the formal derivation of effective static analysis algorithms
as abstraction of a fixpoint collecting semantics expressing the runtime prop-
erties of programs as defined by their operational semantics ([63], later refined
in [29]);

e the introduction of iterative asynchronous fixpoint computation and approxi-
mation techniques with convergence acceleration (known as widening /narrowing)
to handle abstraction in infinite domains (later refined in [40, 42]).

Abstract Interpretation [63, 68, 12]E is a theory of approximation of mathematical
structures, in particular those involved in the semantic models of computer systems,
such as fixpoints [84, 24, 25|, inductive definitions [70, 44], etc.

Abstract interpretation can be applied to the systematic construction of methods
and effective algorithms to approximate undecidable or very complex problems in
computer science such that the semantics, the proof, the static analysis, the verifi-
cation, the safety and the security of software or hardware computer systems.

3.3 Applications of abstract interpretation

Semantic models, semantics and proof methods

Hierarchies of semantics |70, 33, 37| can be designed as abstractions, thanks to
the use of bi-inductive definitions to definite both finite and infinite behaviors in a
uniform way [70]. This applies to program proof methods which can be abstracted
into simple induction principles [64, 13, 15, 23, 26, 27, 16, 30, 33, 37].

Static analysis

The static analysis of programs consists in analyzing programs at compile-time to
gather information about the program runtime behavior in order to verify a program
runtime property (e.g. the applicability of an optimizing transformation or the
absence of some categories of bugs). Abstract interpretation is used to cope with
undecidability so as to effectively compute an abstraction/sound approximation of
the program semantics, which is precise enough to imply the property to be verified
but coarse enough to be efficiently computable [17,94].
My work on static analysis can be categorized according to [18]:

e the type of considered programming language (whether sequential [83,62], pro-
cedural and recursive [66], higher-order functional [41, 43|, concurrent/parallel
[14], logic [28], distributed [69]), and /or to

e the type of considered abstract properties, whether numerical (intervals |62,
63], polyhedra [67]) or symbolic (strictness [71], grammars and set-constraints
[72,45], polynomial systems [73]), and/or to

e the type of application such as

— data-flow and control-flow static analysis [32], modular separate analysis
[51, 53],

— typing and type inference |65, 46],

— (abstract) testing [50],

1See |31, 35| 139, 48], 21| for introductions and surveys.
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(abstract) model-checking |74, 36, 75, 49,

— program transformation (including partial evaluation and program moni-
toring) |76, 143, 77],

— software verification [54, 20, 164],

— semantic-based software watermarking as an abstraction of the concrete
semantics of a program [96, 79], or

— industrial safety critical software verification [19, 78, 93,150, 80, 56, 60].

Abstract interpretation practice

Abstract interpretation-based static analysis, which automatically infers dynamic
properties of computer systems, has been very successful these last years to auto-
matically verify complex properties of real-time, safety critical, embedded systems
in the automobile, avionic, nuclear and space industry [213, 52,225, 232, 216, 223,
222, 221], in particular thanks to the ASTREE analyzer [93, 92, 19, 78, 194, 232,
80, 56, 60] which is used to check the absence of runtime errors in the electric flight
control software of commercial planes.

3.4 Recent work

Besides the continuing work on ASTREE [56, 60], in particular to extend its scope
of industrial applicability beyond synchronous control-command programs [222, 60|,
and its divulgence [201, 109, 110, 200, 202, 165, 204, 181,205, 168, 170, 182, 171,
206, 57, 58|, I have been recently interested in

e the use of nonlinear optimization (in particular semidefinite programming) to pro-
gram verification [55] with the ultimate objective to integrate models of physical
systems and consider functional properties in the static analysis of embedded
control software [161, 212, 215],

e parametric abstraction [162, 166],
e termination proofs [55, 207, 203],
e grammar abstract interpretation [169, 22],

e abstraction of bi-inductive structural semantics [81], and

fixpoint abstraction refinement [61].
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Teaching

Patrick COUsOT

I have taught in computer science at all undergraduate and graduate
levels. My past teaching was centered around computer software devel-
opment principles and practice while my present teaching is more directly
oriented towards my research activities.

4.1 Present Teaching (2006—2007)

Postgraduate Teaching
Abstract Interpretation: application to verification and static analysis

This course which I teach to the graduate students of the Ecole normale supérieure,
Ecole normale supérieure de Cachan, Ecole polytechnique and University of Paris 7
specializing in computer science briefly recalls the foundations of abstract interpreta-
tion (Sec.[4.1) and covers numeric and symbolic abstract domains, their combination
and refinement as well as a number of applications to the analysis and verification
of numerical programs, hardware, mobile code, object-oriented programs, crypto-
graphic protocols, etc by static analysis (some specialized topics being covered by
several of my former PhD students (Bruno Blanchet, Laurent Mauborgne, David
Monniaux) and colleagues (Radhia Cousot, Matthieu Martel)).

Senior Undergraduate Teaching
Foundations of Abstract Interpretation

This course which I teach to the undergraduate students of the Ecole normale
supérieure, Ecole normale supérieure de Cachan, Ecole polytechnique and University
of Paris 7 specializing in computer science introduces the mathematical foundations
for abstract interpretation (lattice theory, fixpoint theory, Galois connections) and
then the constructive exact abstraction of infinitary fixpoints as well as their ef-
fective approximation using extrapolation methods (including widenings and nar-
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rowings). Several applications are reviewed (type inference for the lambda-calculus,
finite model checking, safety and liveness program proof methods).

Junior Undergraduate Teaching
Programming Languages and Compiler Design

This is a basic course in computer science that evolved yearly since 1992 while
teaching first to the students of the Ecole polytechnique and then the Ecole nor-
male supérieure specializing in computer science. The course introduces the OCAML
functional programming language which is used by the students to design and im-
plement a compiler for a simple first-order functional language on a stack machine.
The course covers the different phases of a compiler (lexical and syntax analysis,
attributes and semantic analysis, polymorphic type verification and inference, exe-
cution environments (for imperative, object-oriented and functional languages), the
generation and optimization of intermediate and machine code, register allocation)
as well as the formal specification and verification of a compiler and a short intro-
duction to dataflow analysis and static analysis by abstract interpretation.

4.2 Past Teaching

Advanced Research Schools

I have given a number of courses in advanced summer and winter schools for re-
searchers in computer science [99, 100, 101, 102, 103, 105, 106] as well as a course
on abstract interpretation for the researchers of the IBM Watson Research Center,
Hawthorne, NY [182].

Postgraduate Teaching
The MIT Course 16.399: «Abstract Interpretation »

[ taught this course at MIT in 2005 while Hunsaker visiting professor at the Aeronautics
and Astronautics Department. This course borrowed from the two previous courses
(Sec. 4.1 and adding an introduction to elementary mathematical topics (unde-
cidability, complexity, classical program proof methods, naive set theory, first order
logic) and to operational semantics while going into the details of the design by ab-
stract interpretation and implementation of a family of non-relational and relational
modular forward/backward static analyzers in OCAML.

Senior Undergraduate Teaching
Semantics of Programming Languages

I taught this course from 1998 to 2003 to the students of the Ecole normale supérieure
specializing in computer science. The course covers the basic inductive, fixpoint, for-
mal definition and abstraction methods in semantics which are used to describe in
a uniform way the various semantics of first grammars and then programming lan-
guages (operational, abstract machines/compilatory, trace, relational, denotational,
weakest precondition and axiomatic semantics and proof methods in their angelic,
natural and demoniac variants). The essence of this course was published in 2002
[37].
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Junior Undergraduate Teaching
Operating Systems and Computer Networks

I taught this course from 1993 to 1995 to the students of the Ecole polytechnique
specializing in computer science. The course introduces the principles of operating
systems taking the example of UNIX® BSD. It covers the programming language C,
the shell, input/output and files, processes and signals, communications and syn-
chronization, communications between distributed processes (sockets, IP protocol),
remote procedures, the client/server model and describes the internals of virtual
memory, process and communication management in UNIX®.

Parallel and Distributed Numerical Computing

I taught this course from 1993 to 1997 to the students of the Ecole polytechni-
que specializing in computer science and/or numerical analysis (in cooperation with
the applied mathematics department). I first started the course with data parallel
MIMD supercomputers (Thinking Machines Corporation CM5 connection machine)
and moved in 1995 to distributed asynchronous computing on an heterogeneous lo-
cal network of UNIX® machines using the Parallel Virtual Machine (PVM). The
course was on parallel vector and matrix computations, the parallelization of itera-
tive methods with synchronous and asynchronous algorithms.

Sophomore Undergraduate Teaching
Algorithms and Programming in PASCAL

I taught this course from 1985 to 1992 to all students of the Ecole polytechnique. It
covers elementary data structures (list, tables, trees, graphs), design of algorithms,
concrete complexity and programming in PASCAL. The course [5] and the exercises
with answers [6] were published by the Ecole polytechnique.

Freshman Undergraduate Teaching
Introduction to Numerical Algorithms and to Programming in PASCAL

While professor of computer science at the Ecole polytechnique, I introduced com-
puter science in the competitive entrance examination. To do so, I had to organize
courses for professors in the french « lycées » preparing the students for this exam
(at year 2 of the undergraduate level). The programme was based on programming
of elementary numerical algorithms in PASCAL with applications in computer graph-
ics, mathematics, physics and chemistry. This course was accompanied by a book

13].
High School Level
First Lessons of Programming in TURBO-PASCAL

This work, originally for my children, resulted in a coauthored book [4], which can
accompany kids from elementary to high school while learning computer program-
ming by means of 2D computer graphics drawn by a robot.
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Memberships in Scientific
Associations

Patrick COUsOT

Member ACM.

Member of the ACM Grace Murray Hopper Award selection committee (2002—
2007, chair in 2006).

Member IEEE.

Elected member of the IFIP working group WG 2.4 on « Software Imple-
mentation Technology », 1974. Honorary member since 1985.

Election as member of the IFIP working group WG 2.3 on « Programming
Methodology », 1983.
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Boards, Steering and Program
Committees

Patrick CoOUusoOT

6.1

6.2

Board Membership

Member of the Board of Trustees of the IMDEA-Software (Instituto madrileno

de estudios avanzados — Research Institute in Software Development Technol-
ogy), Madrid, Spain (2007-2011)

Steering Committees

International Static Analysis Symposium (SAS)

International Conference on Verification, Model Checking and Abstract Inter-

pretation (VMCAI)
Advisory Board of the Higher-order and Symbolic Computation Journal (HOSC)
Advisory Board of the Asian Association for Foundations of Software (AAFS)

Program Committees

IFTP Working Conference VSTTE’08 on Verified Software: Theories, Tools,
Experiments, Toronto, Canada, 6-9th October 2008.

SAS’07, The 14th International Static Analysis Symposium, 2007, 22-24 Au-
gust 2004, Lyngby, Denmark.

TOOLS — Europe 2007, 24-28 June 2007, ETH Ziirich, Switzerland.

ESOP’07, 16th European Symposium on Programming, 24 March—1 April
2007, Braga, Portugal.

POPL’07, 34th Annual ACM SIGPLAN - SIGACT Symposium on Principles
of Programming Languages, 17-19 January 2007, Nice, France.
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ASTAN’06, 11th Annual Asian Computing Science Conference Focusing on
Secure Software and Related Issues, 6-8 December 2006, National Center of
Sciences, Tokyo, Japan.

APLAS’06, The Fourth ASTAN Symposium on Programming Languages and
Systems, 8-10 November 2006, University of New South Wales, Sydney, Aus-
tralia.

SAS’06, The 13th International Static Analysis Symposium, 29-31 August
2006, Seoul, Korea.

GETCO 2006, Eighth workshop on Geometric and Topological Methods in
Concurrency, 26 August 2006, Bonn, Germany.

PLDI'06, ACM SIGPLAN 2006 Conference on Programming Language Design
and Implementation, 10-16 June 2006, Ottawa, Canada.

VMCATI'06, 7th International Conference on Verification, Model Checking,
and Abstract Interpretation, 8-10 January 2006, Charleston, South Carolina,
U.S.A.

GETCO 2005, Seventh workshop on Geometric and Topological Methods in
Concurrency, 21 August 2006, San Francisco, California.

ESOP’05, The European Symposium on Programming, 2-10 April 2005, Ed-
inburgh, Scotland.

GETCO 2004, Sixth workshop on Geometric and Topological Methods in Con-
currency, 4 October 2004, Amsterdam, the Netherlands.

LPAR’03, 10th International Conference on Logic for Programming Artificial
Intelligence and Reasoning, 22-26 September 2003, Almaty, Kazakhstan.

GETCO 2003, Fifth workshop on Geometric and Topological Methods in Con-
currency, 6 September 2003, Marseille, France.

GETCO 2002, Fourth workshop on Geometric and Topological Methods in
Concurrency, 30-31 October 2002, Toulouse, France.

LPAR’02, 9th International Conference on Logic for Programming Artificial
Intelligence and Reasoning, 14-18 October 2002, Thilisi, Georgia.

GETCO 2001, Third workshop on Geometric and Topological Methods in Con-
currency, 25 August 2001, Alborg, Denmark.

SAS’01 (chair), The 8th International Static Analysis Symposium, 16-18 July
2001, La Sorbonne, Paris, France.

SAS’00, Static Analysis Symposium 2000, 29 June-1 July, 2000, University of
California, Santa Barbara, USA.

SAS’99, Static Analysis Symposium, 22-24 September 1999, Universita ca’
Foscari di Venezia, Venezia, [taly.

SAS’98, Static Analysis Symposium, 14-16 September 1995, Universita di Pisa,
Pisa, Italy.

22


http://www.nii.ac.jp/asian2006/
http://www.kb.ecei.tohoku.ac.jp/aplas2006/
http://ropas.snu.ac.kr/sas06/
http://www.math.aau.dk/~uli/getco06/
http://research.microsoft.com/conferences/pldi06/
http://www.informatik.uni-trier.de/~ley/db/conf/vmcai/vmcai2006.html
http://www.math.aau.dk/~uli/getco05/
http://www.cs.tau.ac.il/~msagiv/esop05.html
http://www.math.aau.dk/~uli/getco04/
http://www.lpar.net/2003/
http://www.math.aau.dk/~uli/getco03/
http://www.di.ens.fr/~goubault/getco02cfp.html
http://www.lpar.net/2002/
http://www.di.ens.fr/~goubault/getco02cfp.html
http://www.di.ens.fr/~cousot/sas01/
http://www.cis.ksu.edu/santos/sas/call.html
http://www.dsi.unive.it/~sas99/SAS_Cfp.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas98.html

e SAS’95, Static Analysis Symposium, 25-27 September 1995, Glasgow, UK.

e SAS'94, Static Analysis Symposium, 28-30, September 1997, Facultés Univer-
sitaires Notre Dame de la Paix, Namur, Belgium.

e WSA’93 (co-chair), Third International Workshop onStatic Analysis, Septem-
ber 22-24, 1993, Padova, Italy.

6.4 Reviewer

Journals

ACM Computing Surveys, Acta Informatica, FAC, Information and Computation
Information Processing Letters, Int. J. on Computer Math. JACM, JASE, SCP,
Software: Practice and Experience, TCS, TOPLAS Trans. on Soft. Eng.

Conferences

APLAS'05, CAV’06, ECOOP’00, ESOP’96, ESOP’99, ESOP’00, ESOP'01, ESOP’03,
ESOP’04, ESOP’06, FOSSACS'07, ICLP’01, KR-2000, LICS’99, MFPS'98, PADO
I, PEPM’95, PEPM’97, PLDI'01, PLDI'07, PLILP’95, PLILP’96, POPL'95, POPL’96,
POPL’97, POPL’02, POPL'04, SAIG’00, SAS’94, SAS'95, SAS'96, SAS'98, SAS'03,
SAS’04, SAS'05, TACAS'07 VMCAI03 SCP, VMCAT'04 VMCAT'05 VMCAT'07
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http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas95.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas94.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/wsa93.html
http://www.acm.org/pubs/surveys/
http://www.springerlink.com/content/1432-0525/
http://www.springerlink.com/content/1433-299X/
http://theory.lcs.mit.edu/~iandc/
http://www.elsevier.com/wps/find/journaldescription.cws_home/505612/description#description
http://www.tandf.co.uk/journals/titles/00207160.html
http://www.acm.org/jacm/
http://www.springerlink.com/content/1573-7535/
http://authors.elsevier.com/JournalDetail.html?PubID=505623&Precis=DESC
http://www3.interscience.wiley.com/cgi-bin/jhome/1752
http://www.elsevier.com/wps/find/journaldescription.cws_home/505625/description#description
http://www.cs.wustl.edu/~toplas/
http://www.computer.org/portal/site/transactions/menuitem.a66ec5ba52117764cfe79d108bcd45f3/index.jsp?&pName=tse_home/&
http://ropas.snu.ac.kr/2005/aplas/
http://www.informatik.uni-trier.de/~ley/db/conf/cav/cav2006.html
http://www.emn.fr/x-info/ecoop2006/
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop96.html
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop99.html
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop2000.html
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop2001.html
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop2003.html
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop2004.html
http://www.informatik.uni-trier.de/~ley/db/conf/esop/esop2006.html
http://www2.in.tum.de/~seidl/fossacs07/
http://www2.cs.ucy.ac.cy/~iclpcp01/
http://kr.org/KR2000/
http://www.informatik.uni-trier.de/~ley/db/conf/lics/lics99.html
http://www.informatik.uni-trier.de/~ley/db/conf/mfcs/mfcs98.html
http://www.brics.dk/~pado2/
http://www.informatik.uni-trier.de/~ley/db/conf/pepm/pepm95.html
http://www.informatik.uni-trier.de/~ley/db/conf/pepm/pepm97.html
http://www.informatik.uni-trier.de/~ley/db/conf/pldi/pldi2001.html
http://ties.ucsd.edu/PLDI/
http://www.informatik.uni-trier.de/~ley/db/conf/plilp/plilp95.html
http://www.informatik.uni-trier.de/~ley/db/conf/plilp/plilp96.html
http://www.informatik.uni-trier.de/~ley/db/conf/popl/popl95.html
http://www.informatik.uni-trier.de/~ley/db/conf/popl/popl96.html
http://www.informatik.uni-trier.de/~ley/db/conf/popl/popl97.html
http://www.informatik.uni-trier.de/~ley/db/conf/popl/popl2002.html
http://www.informatik.uni-trier.de/~ley/db/conf/popl/popl2004.html
http://www.informatik.uni-trier.de/~ley/db/conf/saig/saig2000.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas94.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas95.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas96.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas98.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas2003.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas2004.html
http://www.informatik.uni-trier.de/~ley/db/conf/sas/sas2005.html
http://www.doc.ic.ac.uk/tacas07/
http://www.informatik.uni-trier.de/~ley/db/conf/vmcai/vmcai2003.html
http://www.elsevier.com/wps/find/journaldescription.cws_home/505623/description#description
http://www.informatik.uni-trier.de/~ley/db/conf/vmcai/vmcai2004.html
http://www.polytechnique.fr/vmcai05/
http://research.microsoft.com/vmcai07/

24



PhD Students

Patrick COUSOT

Julien BERTRANE
Laurent MAUBORGNE
Xavier RIVAL

Jérome FERET
Antoine MINE

Eric GOUBAULT
David MONNIAUX
Bruno BLANCHET
Franck VEDRINE
Laurent MAUBORGNE
Jean GOUBAULT-LARRECQ
Eric GOUBAULT
Bruno MONSUEZ
Frangois MASDUPUY
Jean GOUBAULT
Francois BOURDONCLE
Olivier MALLET
Alain DEUTSCH
Philippe GRANGER
Nicolas MERCOUROFF
Jan STRANSKY
Dominique MERY
Jean-Pierre JUNG
Nicolas HALBWACHS

25

in progress

2006 — Habilitation
2005

2005

2004

2005 — Habilitation
2001

2000

2000

1999

1997 — Habilitation
1995

1995

1993

1993

1992

1992

1992

1991

1990

1988

1983

1983

1979



http://www.di.ens.fr/~bertrane/
http://www.di.ens.fr/~mauborgn/
http://www.di.ens.fr/~rival/
http://www.di.ens.fr/~feret/
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http://www.informatik.uni-trier.de/~ley/db/indices/a-tree/m/Mercouroff:Nicolas.html
http://www.informatik.uni-trier.de/~ley/db/indices/a-tree/s/Stransky:Jan.html
http://www.loria.fr/~mery/
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Publications

Patrick COUSOT

8.1 Five Most Referenced Publications

Selection fronE:

Google' " Scholar  [63] (1876) [68] (540) [67] (414) [28] (347) [29] (239)
CiteSeer? [63] (1039) [68] (304) [67] (234) [28] (188) [29] (133)

8.2 Annual Publication Selection

Selection from DBLPE@:

2007 [81, 60| 1996 [47, 31,32 1985 [15]
2006 |22, 56| 1995 |44, 72,122 1984 [14]
2005 [161, 80, 55] 1994 [43)] 1982 [13]
2004 [21, 79| 1993 |7, 71, 30| 1981 [12]
2003 [78, 151, 20, 38] 1992 [42] 70, 28, 29] 1980 [69]
2002 [54, 53, 77,146, 19,137] 1991 [113, 41, 40] 1979 (68|
2001 [10, 52, 143, 18, /76] 1990 [16] 1978 [67]
2000 |75, 49) 1989 |27 1977 [63]
1999 [35, 36| 1987 [26] 1976 [62]
1998 [17]

1997 [73,46] 45,33, 32]

![Reference in publication list] (Number of references).

2Cumulating citations with variants of the same title, e.g. due to ligatures.
3Including some book chapters omitted by DBLP.

4Digital Bibliography & Library Project,
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http://scholar.google.com/scholar?q=Cousot\&ie=UTF-8\&oe=UTF-8\&hl=en\&btnG=Search
http://scholar.google.com/scholar?q=Cousot\&ie=UTF-8\&oe=UTF-8\&hl=en\&btnG=Search
http://citeseer.ist.psu.edu/cis?q=Cousot\&submit=Search+Citations\&cs=1
http://sunsite.informatik.rwth-aachen.de/dblp//db/indices/a-tree/c/Cousot:Patrick.html
http://sunsite.informatik.rwth-aachen.de/dblp//db/indices/a-tree/c/Cousot:Patrick.html
http://dblp.uni-trier.de/

8.3

[1]

2]

3]

4]

[5]

[6]

7]

18]

19]

[10]

[11]

Publication list
The publications are followed by references back to the text pages where they are
cited.
THESES
P. Cousot. — Définition interprétative et implantation de langages de programmation (in

french). — Thése de docteur-ingénieur, Université scientifique et médicale de Grenoble, Gre-
noble, France, 14 December 1974. [6]

P. Cousot. — Méthodes itératives de construction et d’approrimation de points fizes d’opéra-
teurs monotones sur un treillis, analyse sémantique de programmes (in french). — Grenoble,
France, Thése d’Etat és sciences mathématiques, Université scientifique et médicale de Gre-
noble, 21 March 1978. [5] [T1]

BooKks

P. Cousot. — [Introduction a lalgorithmique inumérique et a la programmation en Pascal (in
french). — McGraw-Hill, Paris, France, 1988. 621 p. [6,[17

L. Cousot, P. Cousot, R. Cousot and T. Cousot. — Premiéres lecons de programmation en
Turbo Pascal (in french). — McGraw-Hill, Paris, France, 1991. 297 p. [17

P. Cousot. — Algorithmique et programmation en| Pascal (cours) (in french). — Ellipses, Paris,
France, 1992, Cours de I’Ecole polytechnique. 288 p. [17

P. Cousot. — Algorithmique et programmation en Pascal (exercices et corrigés) (in french).
— Ellipses, Paris, France, 1992, Cours de I’Ecole polytechnique. 271 p. 17

CONFERENCE PROCEEDINGS EDITION

P. Cousot, M. Falaschi, G. Filé and A. Rauzy, editors. — Proceedings of the Third International
Workshop on Static Analysis, WSA 93, Padova, Italy, 22-2j september ||1993. — Springer,
Berlin, Germany, 1993, Lecture Notes in Computer Science 724. 293 p. 27

P. Cousot, R. Cousot, O. Mycroft, A. and Editors, editors. — Report on Dagstuhl|Seminar,
9535 lon. Abstract interpretation. — Schlofs Dagstuhl, Wadern, Germany, 28 August — 1
september 1995.

P. Cousot, E. Goubault, J. Gunawardena, M. Herlihy, M. Raussen and V. Sassone, editors. —
Proceedings of the Workshop on Geometry and Topology in Concurrency Theory, GETCO ’00.
— State College, 21 August 2000, BRICS Notes Series NS-00-3.

P. Cousot, editor. — Static Analysis, 8th International Symposium, SAS 2001, Paris, France,
July 16-18, 2001, Proceedings of the . — Springer, Berlin, Germany, 2001, Lecture Notes in
Computer Science 2126. 439 p. 27

P. Cousot, E. Goubault, J. Gunawardena, M. Herlihy, M. Raussen and V. Sas-
sone, editors. —  Proceedings of the Workshop on Geometry and Topology in Con-
currency Theory, GETCO’01. — Elsevier Science Publishers B.V., Amsterdam, The
Netherlands, 2001, FElectronic Notes in Theoretical Computer Science, vol. 39, issue 2.
http://www.elsevier.nl/locate/entcs/volume39.html,

28


http://www.di.ens.fr/~cousot/books/LT.shtml
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http://www.di.ens.fr/~cousot/books/LT.shtml
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http://www.di.ens.fr/~cousot/books/LT.shtml
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http://www.di.ens.fr/~cousot/books/LE.shtml
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http://www.dagstuhl.de/9535/Report/
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http://www.springer.com/sgw/cda/frontpage/0,11855,5-40106-22-2170209-0,00.html
http://www.springer.com/sgw/cda/frontpage/0,11855,5-40106-22-2170209-0,00.html
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http://www.springer.com/sgw/cda/frontpage/0,11855,5-40106-22-2170209-0,00.html
http://www.springer.com/sgw/cda/frontpage/0,11855,5-40106-22-2170209-0,00.html
http://www.elsevier.nl/locate/entcs/volume39.html

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

21]

22]

23]

INVITED BOoOK CHAPTERS

P. Cousot. — Semantic Foundations of Program Analysis. In : Program Flow Analysis: Theory
and Applications, edited by S. Muchnick and N. Jones, Chapter 10, pp. 303-342. — Prentice-
Hall, Inc., Englewood Cliffs, New Jersey, 1981. 12,27

P. Cousot and R. Cousot. — Induction principles for proving invariance properties of
programs. In: Tools & Notions for Program Construction, edited by D. Néel, pp. 43-119. —
Cambridge University Press, Cambridge, United Kingdom, 1982. [12,[27]

P. Cousot and R. Cousot. — Invariance Proof Methods and Analysis Techniques For Par-
allel Programs. In: Automatic Program Construction Techniques, edited by A. Biermann,
G. Guiho and Y. Kodratoff, Chapter 12, pp. 243-271. — Macmillan, New York, New York,
1984. 12,127

P. Cousot and R. Cousot. — ‘A la Floyd’ induction principles for proving inevitability
properties of programs. In: Algebraic Methods in Semantics, edited by M. Nivat and
J. Reynolds, Chapter 8, pp. 277-312. — Cambridge University Press, Cambridge, United
Kingdom, 1985. 12,27

P. Cousot. — Methods and Logics for Proving Programs. In: Formal Models and Semantics,
edited by J. van Leeuwen, Chapter 15, pp. 843-993. — Elsevier Science Publishers B.V.,
Amsterdam, The Netherlands, 1990, Handbook of Theoretical Computer Science, Vol. B. [12]
27

P. Cousot. — ' The Calculational Design of a Generic Abstract Interpreter. In: Calculational
System Design, edited by M. Broy and R. Steinbriiggen, pp. 421-505. — NATO Science Series,
Series F: Computer and Systems Sciences. IOS Press, Amsterdam, The Netherlands, 1999,
Volume 173. 12,27

P. Cousot. — |Abstract Interpretation Based Formal Methods and Future Challenges. In :
« Informatics — 10 Years Back, 10 Years Ahead », edited by R. Wilhelm, pp. 138-156. —
Springer, Berlin, Germany, 2001, Lecture Notes in Computer Science , Vol. 2000.

B. Blanchet, P. Cousot, R. Cousot, J. Feret, L. Mauborgne, A. Miné, D. Monniaux and
X. Rival. — Design land Implementation of a Special-Purpose Static Program Analyzer for
Safety-Critical Real-Time Embedded Software. In: The Essence of Computation: Complex-
ity, Analysis, Transformation. Essays Dedicated to Neil D. Jones, edited by T. Mogensen,
D. Schmidt and I. Sudborough, pp. 85-108. — Springer, Berlin, Germany, 2002, Lecture Notes
in Computer Science 2566. [13][27]

P. Cousot. — Verification by Abstract Interpretation. In: Proceedings of the International
Symposium on Verification — Theory & Practice — Honoring Zohar Manna’s 64th Birthday,
edited by N. Dershowitz, pp. 243-268. — Taormina, Italy, Lecture Notes in Computer Science
2772, Springer, Berlin, Germany, 29 June — 4 July 2003. [13][27

P. Cousot and R. Cousot. — Basic Concepts of Abstract Interpretation. In: Building the
Information Society, edited by P. Jacquart, Chapter 4, pp. 359-366. — Kluwer Academic
Publishers, Dordrecht, The Netherlands, 2004. [12,[27

P. Cousot and R. Cousot. — Grammar| Analysis and Parsing by Abstract Interpretation. In :
Program Analysis and Compilation, Theory and Practice: Essays dedicated to Reinhard Wil-
helm, edited by T. Reps, M. Sagiv and J. Bauer, pp. 178-203. — Springer, Berlin, Germany,
2006, Lecture Notes in Computer Science 4444. 113,127

INVITED BoOK CHAPTERS (IN FRENCH)

P. Cousot and R. Cousot. — Principe des Méthodes de Preuve de Propriétés d’Invariance
et de Fatalité des Programmes Paralléles (in french). In: Parallélisme, Communication et
Synchronisation, edited by J.-P. Verjus and G. Roucairol, pp. 129-149. — Editions du CNRS,
Paris, France, 1985. [12
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P. Cousot. — Researchon| Abstract Interpretationat ENS with/a Few Words on Software Ab-
stract Watermarking. In: Seminar, CS Department, Mc Gill University, Montreal, Canada,
20 september 2000.

P. Cousot. — On the Design of Abstractions for Software Checking. In: Seminar, Microsoft
Research, Redmond, Washington, 12 February 2001.

P. Cousot and R. Cousot. — Abstract Interpretation Based Program Transformations. In :
Seminar, CLIP Laboratory, Departamento De Inteligencia Artificial, Facultad De Infor-
maética, Universidad Politécnica De Madrid, Madrid, Spain, 12 september 2002.

P. Cousot and R. Cousot. — Formalization of Program Transformation by Abstract
Interpretation. In: Seminar, Computer Science Department, Courant Institute of Applied
Mathematics, New York, , New York, 11 January 2002.

P. Cousot. — Dérivation formelle de I'algorithme d’analyse syntaxique d’Earley par abstrac-
tion d’une sémantique des grammaires algébriques (in french). In: Journée de présentation
des cursus en informatique, Ecole normale supérieure de Cachan,, France, 15 May 2003.

P. Cousot. — Vérification de programmes par interprétation abstraite (in french). In: Sem-
inar, ONERA-CERT, Toulouse, France, 23 May 2003.

P. Cousot. — Automatic Verification ofl Avionic/ Synchronous Safety Critical Embedded Soft-
ware. In: Computer Laboratory — Wednesday Seminar Series — Michaelmas Term 2004,
Cambridge University, Cambridge, United Kingdom, 20 October 2004.

P. Cousot. — Verification by Abstract Interpretation. In:  Seminario, Dipartimento di
Informatica, Universita Degli Studi Di Verona, Verona, Italy, 2 september 2004.

P. Cousot. — Verification of Safety-Critical Control-Command Sofware by Abstract
Interpretation. In: Seminar, Computer Science Department, Courant Institute of Mathe-
matical Sciences, New York University, New York, New York, 13 May 2004.

P. Cousot, R. Cousot and F. Randimbivololona. — ASTREE 1 Analyse Statique de logiciels
Temps REel Embarqués (in french). In: Séminaire RNTL Theéme 1, Bercy, Paris, France,
1 June 2004.[13

P. Cousot (Organizer). — Topical day on/Abstract Interpretation. In: IFIP World Computer
Conference 2004, Toulouse, France, 24 August 2004.

P. Cousot. — Automatic Verification of Avionic Synchronous Safety Critical Embedded Soft-
ware. In: Programming Languages Seminar, College of Computer and Information Science,
Northeastern University, Boston, Massachusetts, 1 June 2005.

P. Cousot. — Static Verification of Critical Embedded Software by Abstract Interpretation.
In: Distinguished Lecture Series, EECS, University of California Berkeley, Berkeley, Cali-
fornia, 9 November 2005.

P. Cousot. — The ASTREE analyzer. In: Seminar, Computer Science & Artificial Intel-
ligence Laboratory, Dept. of Electrical Engineering & Computer Science, MIT, Cambridge,
Massachusetts, 16 June 2005.

P. Cousot and R. Cousot. — Static Analysis of Embedded Control/Command Software by Ab-
stract Interpretation. In: Seminar , Kestrel Technology, Palo Alto, California, 7 November
2005.

P. Cousot. — Abstract Interpretation & Applications. In: AA & EECS Seminar, MIT,
Cambridge, Massachusetts, 3 April 2006. [13]
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P. Cousot. — Application of Abstract Interpretation to the Static Verification of Safety
Critical Code. In: Seminar, IBM Thomas J. Watson Research Center, Hawthorne, New
York, 20 January 2006. [13]

P. Cousot. — Interprétation abstraite : application aux logiciels de I’A380. In: FExposé sur
des questions d’actualité, Académie des Sciences, Paris, France, 6 June 2006. 13

P. Cousot. — Program Termination Proofs by Parametric Abstraction, Lagrangian Relax-
ation land Semi-Definite Programming. In: Specialised Talk, Seminar Series, Department
of Computing and Information Sciences, Kansas State University, Manhattan, Kansas, 6
september 2006. [13]

P. Cousot. — [Static Verification of Safety Critical Code by Abstract Interpretation. In :
Distinguished Lecturer Series, Department of Computing and Information Sciences, Kansas
State University, Manhattan, Kansas, 5 september 2006. [13]

P. Cousot and R. Cousot. — Abstract interpretation and a range of applications. In: Sem-

inario del Dipartimento di Informatica, Universitd Ca’ Foscari Venezia, Mestre, Italy, 23
October 2006. 13

P. Cousot. — Abstract interpretation with applications to semantics and static analysis. In :
CS Colloquium, Departmental Seminar, New York University, New York, New York, 9 April
2007. 13

P. Cousot. — Program termination proofs by convex optimization. In:  Seminar, IBM
Thomas J. Watson Research Center, Hawthorne, New York, 5 January 2007. 13

RECENT WORKING GROUP PRESENTATIONS

P. Cousot. — Abstract Interpretation and| Static Analysis. In: 40th Meeting of the IFIP
Working Group 10.4 on “Dependable computing and fault tolerance”, Stenungsund, Sweden,
4-8 July 2001.

P. Cousot. — Introduction [to/ a Discussion onl Mechanical Formal Methods for Software
Verification. In: IFIP WG 2.3 Meeting, Santa Cruz, , California, 7-12 January 2001.

P. Cousot. — Scaling-up with| Abstract Interpretation. In: I[FIP-WG 2.8 meeting, Biarritz,
France, 23—28 March 2003.

P. Cousot. — Series of talks on Program Verification by Abstract Interpretation. In: IFIP-
WG 2.8 meeting, Biarritz, France, 23-28 March 2003.

RECENT PuBLIC RESEARCH GRANTS

P. Apkarian, P. Cousot and R. Cousot. — CONTROVERT: Vérification de Systémes de
Controle. — Projet ANR, ARA SSIA, 2006-2009. 13

P. Cousot, R. Cousot, A. Deutsch, C. Ferdinand, E.. Goubault, N. Jones, D. Pilaud,
F. Randimbivololona, M. Sagiv, H. Seidel and R. Wilhelm. — DAEDALUS: Validation of
critical software by static analysis and abstract testing. — Project IST-1999-20527 of the
european Fifth Framework Programme (FP5), October 2000 — October 2002.

P. Cousot, R. Cousot, F. Irigoin, N. Halbwachs and B. Jeannet. — APRON: Analyse de
PROgrammes Numériques. — Projet ACI, SI, 2004—2007.

P. Cousot, R. Cousot, A. Ourghoulian and J. Souyris. -~ THESEE Analyse Statique de
Logiciels de Controle-Commnde. — Projet ANR, RNTL, 2006-2009. [13]
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P. Cousot, R. Cousot and R. Randimbivololona. — Analyse Statique de logiciels Temps-REel
Embarqués (Static Analysis of Real-Time Embedded Software). — Projet exploratoire As-
TREE du Réseau National de recherche et d’innovation en Technologies Logicielles (RNTL),
2003-2005, http://www.di.ens.fr/ cousot/projets/ASTREE/. [13]

P. Cousot, R. Cousot and M. Riguidel. — TUAMOTU: Tatouage électronique séman-
tique de code mobile Java. — Project RNRT 1999 n° 95, October 1999 — October 2001,
http://www.telecom.gouv.fr/rnrt/rnrt/projets/res_d95_ap99.htm.

P. Cousot and R. Giacobazzi. — Sécurité de systémes distribués par interprétation abstrai-
te. — Programme d’actions intégrées franco-italiennes GALILEE, January 1999 — December
2000.

P. Cousot and E. Goubault. — Analyses statiques probabilistes. — Grant CEA — ENS, n°
SAV 27234 /VSF, January 1999 — December 2001.

P. Cousot and A. Podelski. — Model-checking et analyse statique. — Programme d’actions
intégrées franco-allemandes PROCOPE, January 2000 — December 2000.

P. Cousot et al. - ES_PASS: Embedded Software Product-based ASSurance. - ITEA 2 Eu-
ropean project, 2007-2009. Partners: AbsInt Angewandte Informatik GmbH, Airbus France,
Alcatel TSD, Astrium, SAS, CEA-LIST, CS Systémes d’Information, DaimlerChrysler AG,
EADS CCR, Ecole Normale Supérieure (ENS), Fraunhofer FIRST, GTD, Institut fiir Bahn-
technik (IFB), INPT-IRIT of Toulouse, ONERA, PolySpace Technologies, Peugeot Citroén
Automobiles (PSA), Saarland University, Siemens VDO Automotive SAS, Technical Uni-
versity Munich, Tel Aviv University, THALES Avionics, Technical University of Madrid.
13

P. Cousot et al. — SSVAI: Space software validation using abstract interpretation. — ESA
(European Space Agency) ITI (Innovative Triangle Initiative), 2006—2007. Partners: Astrium
Space Transportation, CEA, Ecole Normale Supérieure (ENS), Ecole polytechnique.

RECENT INDUSTRIAL RESEARCH GRANTS

P. Cousot. — ASBAPROD: Assurance Basée Produit. — grant Airbus-France — ENS Paris,
2005-20009.

P. Cousot. — Etude des procédés de signature logicielle pour les objets mobiles écrits en Java.
— Grant Thomson-CSF Communications — ENS, January 1999 — December 2000.

P. Cousot. — La vérification statique de propriétés temporelles de logiciels avioniques par
interprétation abstraite. — grant Airbus-France — ENS Paris, 2002-2005. [13

MISCELLANEA

P. Cousot. — An Introduction [to la Mathematical Theory of Global Program Analysis. —
March 1977. Unpublished manuscript, Laboratoire IMAG, Université scientifique et médi-
cale de Grenoble, Grenoble, France, 19 p.

P. Cousot and R. Cousot. — Fixed Point Approach to the Approximate Semantic Analysis of
Programs. — June 1977. Unpublished manuscript, Laboratoire IMAG, Université scientifique
et médicale de Grenoble, Grenoble, France, 48 p.

P. Cousot and R. Cousot. — [Towards 'a Universal Model for Static Analysis of Programs.
— January 1977. Unpublished manuscript, Laboratoire IMAG, Université scientifique et
médicale de Grenoble, Grenoble, France, 90 p.
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P. Cousot. — Contribution to the Panel on “Abstractions/in Al and Software Engineering”.
— 26-29 July 2000. Fourth International Symposium on Abstraction, Reformulation and
Approximation, SARA ’2000, Horseshoe Bay, Texas.

P. Cousot. — Improving Systems Quality « challenges and Trends », An Abstract
Interpretation Perspective. — 11 April 2002. Grenoble, France.

P. Cousot. — Forthcoming Requirements on| Software Verification. — 3—4 April 2004. Third
International Workshop on Automated Verification of Infinite-State Systems (AVIS’04). Con-
tribution to the panel on « The future of Software Verification », Barcelona, Spain.

P. Cousot, R. Cousot and F. Randimbivololona. — ASTREE 1 Analyse Statique de logiciels
Temps REel Embarqués. In:  Recueil des posters de présentation des projets labellisés par le
RNTL, p. 33. — Journées 2004, Rennes, France, Réseau National de Recherche et d’innovation
en Technologies Logicielles, RNTL, 4 & 5 October 2004. [13]

P. Cousot. — Software Challenges for the Aerospace Industry and Research. In:  Workshop on
Crritical Research Areas in Aerospace Software, Department of Aeronautics and Astronautics,

MIT, Cambridge, Massachusetts, 9 August 2005.
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