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Professional and Research Experience
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INRIA).

1998-2005 Senior Researcher at Microsoft Research Limited, Cambridge (United
Kingdom).

1986-1999 Senior Researcher, then Principal Researcher at INRIA projet SOR
(Systeémes d’objets répartis, Distributed Object Systems).

1997 Summer research with Jini Project, Sun Research Labs, Chelmsford MA
(USA).
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1993-1994 Visiting Professor, Cornell University, Ithaca (NY, USA) with Prof.
Ken Birman.

1985 Research scientist at INRIA on ESPRIT Project SOMIW.

1984-1985 Research Software Engineer at GIPSI (INRIA-Bull-CNET), imple-
menting networking on SM-90 workstation; on loan by CMIRH to IN-
RIA.

1982-1985 Research Scientist at Centre Mondial Informatique et Ressource Hu-
maine (CMIRH), Paris (France).

1982 Assistant Professor, Boston College, Boston MA (USA)

1980-1981 Visiting Scientist, Distributed Systems Group (Prof. Barbara Liskov),
Laboratory for Computer Science, Massachusetts Institute of Technology,
Cambridge MA (USA)

1978-1980 Graduate student researcher, Software and Communication group,
Laboratoire d’Automatique et d’Analyse des Systémes (LAAS-CNRS, Prof.
Michel Diaz), Toulouse (France)

1975-1976 High school teacher, Besan¢on, France.

Degrees

2002 Habilitation a diriger les recherches. Title: “Object management in large-
scale distributed systems.” Université Paris Pierre-et-Marie-Curie.

1980 Docteur-Ingénieur (Ph.D.) at ENSEEIHT-INP. Thesis title: Une méthode de
conception progressive des systemes paralléles, utilisant le langage CSP (“A
Stepwise Design Methodology for Parallel Systems, Using the Language
CSP”). Research performed at LAAS-CNRS [9].

1978 Diplome d’Etudes Approfondies (DEA, Masters), Université Paul Sabatier,
Toulouse, France. Thesis title: “A Structured Subset of PL/1 for a Mini-
Computer”.

1978 Engineering degree in Computer Science at ENSEEIHT-INP, Toulouse,
France.

1975 Maitrise (Bachelors) in Physics, Université de Besangon, Besangon (France)

Main results

Concepts

e Commutative Replicated Data Types (CRDTs) for concurrent updates to
replicated data without concurrency control [58].

e Design and implementation of the Treedoc CRDT for concurrent editing
in large-scale distributed systems [58) 94].

o Telex optimistic replication middleware, enabling concurrent applications
to operate on shared data in high-latency and disconnected scenarios
[59,93].


http://fr.wikipedia.org/wiki/Centre_mondial_informatique_et_ressource_humaine
http://fr.wikipedia.org/wiki/Centre_mondial_informatique_et_ressource_humaine

Proof of correctness of a family of implementations of concurrent linked
list algorithms [51} [125].

A theory of consistency of replicated data, including asynchronous up-
dates and partial replication [47H50} [119] [120].

IceCube application-agnostic reconciliation algorithm [44-46) [116].
Algorithms for collecting cyclic distributed garbage [6) 41} 85].

Shared Persistent Distributed Memory concept forms the basis of the Es-
prit Long-Term Research project LTR PerDiS [82].

A scalable garbage collection algorithm for the shared distributed persis-
tent store Larchant [34, 35,37, 40, 42, [84].

A flexible binding protocol for assigning data and control to locations in
a distibuted distributed object-oriented system [36]].

The SSP Chains mechanism for identification and location in a distributed
system, supporting mobile objects and garbage collection [32}33, 73] [109].

A realistic, scalable, fault-tolerant algorithm for distributed garbage col-
lection [107].

The proxy concept, and the the Proxy Principle [13} 25] for structuring
distributed systems as Fragmented Objects [3]].

Object-support operating system SOS [13]

Patent Applications

24 June 2003 “Reconcilable and Undoable File System.”
5 Sept. 2003 “Probabilistic Scheduling.”
25 Feb. 2004 “System-Wide Selective Action Management.”

17 Sept. 2004 “Exploiting Dependency Relations in Distributed Decision
Making.”

Software Developments

Design and implementation of Treedoc, a commutative replicated data
type for concurrent editing [58} 94]. INRIA, 2008-Present.

Design, implementation and deployment of Telex, an application-agnostic
middleware platform, supporting concurrent updates to shared data in
high-latency and disconnected-work environments [59), 93]. Design and
implementation of consensus protocols for this environment [54, 55} 57,
132]. INRIA, 2006—Present.

Joyce [52]. Application-agnostic systemes for cooperative work, based on
the Action-Constraint Framework. Microsoft Research, 2005.

Rufis [46]. Replicated file system supporting disconnected operation, rec-
onciliation, and indefinite selective undo, based upon IceCube. Microsoft
Research, 2003-2004.



e IceCube. A system for reconciling object replicas, of any type, using the
Action-Constraint Framework [44), 44-46/ [116, [117]. Microsoft Research
Ltd., 2000-2003.

e The PerDiS sharing-oriented middleware platform http://www.perdis.esprit.
ec.org/ [82] 84} 86| [114], 1996-2000.

e Design and implementation of Larchant [34] [35] 37, 40]. INRIA and Cor-
nell, 1993-1996.

e Design and implementation of SSP Chains and SGP distributed garbage
collection [32, 33,73} (107, [109]. INRIA, 1990-1994.

e Designed maillons, a fast implementation of indirection [72]]. INRIA, 1992.

e Principal investigator, object-support distributed operating system SOS
[13]. INRIA, 1985-1990.

e “Plexes” (dynamically-sized arrays) proposed and implemented for the
standard libg++ library. INRIA, 1987.

e BibTeX mode for GNU Emacs, INRIA 1987.

e Participated in design of the object-support distributed operating system
COOL-1. INRIA, 1990-1991 (in collaboration with Chorus-systemes).

e Participated in design of the Chorus virtual memory system [27]. INRIA,
1986-1988 (in collaboration with Chorus-systemes).

e Port of BSD sockets to V7 Unix, on SM-90 workstation. INRIA, GIPSI
SM-90, 1984.

o Design of REBUS [22] process control network. LAAS, 1976-1980.

Research Contracts

2010-2013, ANR Blanc ConcoRDanT Principal investigator, ConcoRDanT: CRDTs
for consistency without concurrency control in Cloud and Peer-to-Peer systems,
to develop a theory and practical libraries of CRDTs (Commutative Repli-
cated Data Types).

2010-2013, ANR Arpege STREAMS STREAMS: Solutions for peer-To-peer REAI-
tiMe Social web, a project to design peer-to-peer solutions supporting real-
time social web applications.

2010-2013, Google Research Principal Investigator, European Doctoral Fellow-
ship|in Distributed Computing for Marek Zawirski.

2009-2012, ANR Verso Prose PROSE: Content Shared Through P2P Recommen-
dation & Opportunistic Social Environment, a project aiming to design con-
tent sharing applications that take advantage of social networks in an
opportunistic environment.

2009, Google Research Principal Investigator, Google Research Award on CRDTs:
Consistency without concurrency control.
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2006-2009, European Commission FP6 Grid4All STREP Project Grid4All: Self-
* Grid: Dynamic Virtual Organizations for schools, families, and all. Aims
to democratise access to computational grids and to provide collabora-
tive tools, using replication and persistence over a peer-to-peer network.
Chair of Scientific Committee.

2006-2009, ANR ARA Respire [Respire: Ressources et Services Pair-a-pair, Inter-
rogation et Réplication. Management of mutable data and distributed ac-
cess to resources, in a peer-to-peer environnement, above JXTA.

2006-2007, INRIA ARC Recall RECALL : Réplication optimiste pour I'Edition CoL.-
Laborative massive sur réseau P2P. Studies optimistic replication enabling
large-scale collaborations.

1996-2000, European Commission Long-Term Research PerDiS Principal In-
vestigator, Project PerDiS: a Persistent Distributed Store for Cooperative En-
gineering. Design and implementation of a distributed persistent store for
sharing between cooperative CAD applications for the building industry.

1997-1999, Ministere des Affaires Etrangeres Franco-Israeli Cooperative Research
on Information Highways. Distributed garbage collection algorithms for
shared memories.

1992-1999, European Commission Basic Research Broadcast Broadcast Esprit
Project, followed by Broadcast-WG Working Group. Theory and practice
of large scale distributed systems. Distributed Garbage Collection, dis-
tributed object management, replica consistency, application to nomadic
computing.

1996-1999, Dyade Large scale applications and active objects.

1995-1998, World-Wide Web Consortium Consistent and flexible cooperative caching
for the World-Wide Web, applied to cooperative editing.

1995-1998, Centre National d’Etudes des Télécommunications Extension and
industrialisation of Stub-Scion Pair Chains.

1992-1995, Digital Equipment Corporation External Research Programme Larchant
persistent distributed shared memory.

1993-1995, Novell Unix Systems Laboratory Stub-Scion Pair Chains and Frag-
mented Objects; Hobbes binding protocol.

1991-1993, Esprit R&D Harness Project Harness, a platform for programming
distributed applications. Objects, fragmented objects, library of distributed
abstractions.

1985-1988, Esprit R&D SOMIW Project SOMIW for a for multimedia office
workstation. Our group developed the object-support operating system
SOS.

Service

Throughout my career, I have been active in organising and defending the sys-
tems research community in Europe, by organising numerous meetings and
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discussions at the French and European scale, and through ACM. Most re-
cently, I helped create the ACM Europe Council, of which I am a member. I
created and chaired the EuroSys scientific society|and started the EuroSys con-
ference, which has become the major systems conference in Europe. Before
that, I was instrumental in bringing SOSP, the premier conference in systems
worldwide, to Europe. I participated in several European projects and net-
works of excellence, and created the ERSADS series of winter schools in dis-
tributed systems.

Like any other member of the research community, I have my share of pro-
gram committees (DISC, ICDCS, EuroSys, Euro-Par), reviewing for various
journals, reviewing for funding agencies (European Commission, ANR, Swiss
NSEF, Swedish NSF), tenure reviewing for various universities, and member-
ship of the Scientific Board of CITL

Responsibilities

e Founding member of the ACM Europe Council, 2009-present.

e Member of ACM Distinguished Service Award Committee, 2009-2012.
Chair, 2009.

e Founder and chair of EuroSys, the European professional society in Com-
puter Systems (European Chapter of ACM Sigops), 2004-2008.

e Co-author of two white papers to the European Commission on systems
research, education and industry in Europe [133] [134].

e Founder and Chair of | Association ACM-SIGOPS de France (ASF), French
chapter of ACM Sigops, 1996-2000.

e Co-founder of European Research Symposium on Advanced Distributed
Systems (ERSADS), 1997.

e Vice-Chair,/ACM Special Interest Group on Operating Systems (SIGOPS),
1995-1999.

e Co-founder and organiser of the -WOOQOOS (Int. W. on Object-Orientation
in Operating Systems) series of workshops, 1992.

e Co-founder of the Journées d’Etudes sur les Langages Orientés Objet, later to
become ECOOP, 1983.

Organization of Scientific Meetings

e Program Committee co-Chair, Workshop on Large Distributed Systems
and Middleware (LADIS), Ziirich, Switzerland, July 2010.

e Program Commitee Chair, Workshop on Hot Topics in Operating Sys-
tems, Elmau/Oberbayern, Germany, May 2001.

¢ General Chair, SIGOPS European Workshop “Beyond the PC”, Koldings-
fjord, Kolding, Denmark, September 2000.

e Co-organiser, European Research Symposium on Advanced Distributed
Systems (ERSADS), I’ Alpe d’'Huez (France), April 1995 and March 1997.
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e Program Commitee chair, SIGOPS European Workshop, Dagstuhl Castle
(Germany), September 1994/ [99].

e Program Commitee Chair, [ WOOQS, Ottawa (Canada), 1990 and Palo
Alto (CA USA), 1991.

e Organizational Chair, -lWOOQOS, Dourdan (France), 1992.
e Journée d'Etudes sur les Langages Orientés Objets, Le Cap d’Agde, 1983.

Teaching

PhD Theses Advised

e Marek Zawirski. Theory and practice of shared data types for cloud computing.
Université Pierre-et-Marie-Curie. Started 2010.

e Pierpaolo Cincilla. Maintaining consistency in large-scale opportunistic net-
works. Université Pierre-et-Marie-Curie. Started 2010.

e Lamia Benmouffok. Comnsistency of replicated data in a peer-to-peer system.
Université Paris 6 Pierre-et-Marie-Curie. November 2010.

e Pierre Sutra. A study and implementation of generic replication algorithms.
Université Paris 6 Pierre-et-Marie-Curie. November 2010.

e Nicolas Richer. A Study of the Memory Behaviour of Persistent Cooperative
Engineering Applications. Université Paris 6 Pierre-et-Marie-Curie, May
2002.

e Fabrice le Fessant. Conception et mise en ceuvre d’un systéme i agents mobiles.
Ecole Polytechique, December 2001.

e Xavier Blondel. Gestion de la mémoire dans un environnement réparti persis-
tant a grande échelle : I'exemple de PerDiS. Conservatoire National des Arts
et Métiers, Fall 2000.

o Aline Baggio. Adaptable and Mobile-Aware Distributed Objects. Université
Paris 6 Pierre-et-Marie-Curie, June 1999.

e Georges Brun-Cottan. Cohérence de données répliquées partagées par un groupe
de processus coopérant a distance. Université Paris 6 Pierre-et-Marie-Curie,
September 1998.

e Julien Maisonneuve. Hobbes: un modéle de liaison de références réparties,
Université Paris 6 Pierre-et-Marie-Curie, October 1996.

e Paulo Ferreira. Larchant: Garbage Collection in a Cached Distributed Shared
Store with Persistence by Reachability. Université Paris 6 Pierre-et-Marie-
Curie, May 1996.

e Hervé Soulard. Adaptation des systémes de stockage aux besoins des utilisa-
teurs : 'approche micro-systémes de stockage et sa mise en ceuvre dans BOSS.
Université Paris 6 Pierre-et-Marie-Curie, November 1995.

e David Plainfossé. Distributed Garbage Collection and Reference Manage-
ment in the Soul Object-Support System. Université Paris 6 Pierre-et-Marie-
Curie, June 1994.
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e Daniel Edelson. Type-specific storage management. University of California
at Santa Cruz, June 1993.

e Paulo Amaral. PAS, a framework for studying the implementation of multi-
ple uniform address spaces. Université Paris 6 Pierre-et-Marie-Curie, May
1993.

e Michel Ruffin. Kitlog: un service de journalisation générique. Université
Paris 6 Pierre-et-Marie-Curie, September 1992.

¢ Yvon Gourhant. Outils pour la programmation d’objets fragmentés. Univer-
sité Paris 6 Pierre-et-Marie-Curie, June 1991.

e Sabine Habert. Gestion d’objets et migration dans les systémes répartis. Uni-
versité Paris-6 Pierre-et-Marie-Curie, December 1989.

e Mesaac Mounchili Makpangou. Protocoles de communication et programma-
tion par objets : I'exemple de SOS. Université Paris 6 Pierre-et-Marie-Curie,
February 1989.

Courses

OS Kernels, Multicore and Virtualisation, (Noyaux, Multi-Ceeurs et Virtualisa-
tion, NMV), 2nd year Computer Science Master’s. Université Pierre-et-
Marie-Curie, 2009-present. High-performance lock-free algorithms.

Advanced Distributed Systems, DEA (post-graduates), Systemes Informatiques,
Université Paris 6 Pierre et Marie Curie, 1985-1998; organization and
teaching.

Distributed Computing Systems, Fundamentals of Informatics DEA (post-graduates),
Ecole Normale Supérieure de Lyon (ENS-Lyon), 1995; organization and
teaching.

Distributed File Systems [1] and Distributed Object Management [2] course
at Ecole d’été INRIA-C? “Construction des systemes d’exploitation ré-
partis”, St. Malo 1990 and 1991, Autrans 1993.

Objects and Distribution tutorial on distributed object management: TOOLS
92, Versailles (France); OOPSLA 93, Washington DC (USA).

Introduction to programming freshman course, Boston College, Boston, 1981.

Main publications

Here is a short list of my ten major publications. The numbering refers to the
full list (in the next section). These papers total 1803 citations on Google Scholar
(including all versions of each).

[58] Nuno Preguica, Joan Manuel Marques, Marc Shapiro, and Mihai Letia. A commu-
tative replicated data type for cooperative editing. In Int. Conf. on Distributed Comp.
Sys. (ICDCS), Montréal, Canada, June 2009. Google Scholar citations: 22.



(511

(14]

[45]

[43]

[41]

[34]

(13]

[27]

(23]

Viktor Vafeiadis, Maurice Herlihy, Tony Hoare, and Marc Shapiro. Proving cor-
rectness of highly-concurrent linearisable objects. In Principles and Practice of Paral-
lel Programming (PPoPP), New York, USA, March 2006. ACM DL downloads: 370,
citations: 8. Google Scholar citations: 44.

Yasushi Saito and Marc Shapiro. Optimistic Replication. Computing Surveys, March
2005, vol. 37, no. 1, pp. 42-81. ACM DL downloads: 5236, citations: 41. Google
Scholar citations: 414.

Nuno Preguica, Marc Shapiro, and Caroline Matheson. Semantics-based reconcili-
ation for collaborative and mobile environments. Dans Int. Conf. on Coop. Info. Sys.
(CooplS), Catania, Sicily, Italy, November 2003. Google Scholar citations: 60.

Anne-Marie Kermarrec, Antony Rowstron, Marc Shapiro, and Peter Druschel. The
IceCube approach to the reconciliation of divergent replicas. In Symp. on Principles
of Dist. Comp. (PODC), Newport RI, USA, August 2001. Google Scholar citations:
181. ACM DL downloads: 41 (last 12 months).

Fabrice Le Fessant, Ian Piumarta, and Marc Shapiro. An implementation of com-
plete, asynchronous, distributed garbage collection. In Conf. on Prog. Lang. Design
and Impl. (PLDI), Montreal (Canada), June 1998. ACM SIGPLAN. ACM DL down-
loads: 321, citations: 8. Google Scholar citations: 31.

Paulo Ferreira and Marc Shapiro. Garbage collection and DSM consistency. In Proc.
Symp. on Operating Systems Design and Implementation (OSDI), pp. 229-241, Mon-
terey CA (USA), November 1994. ACM. Google Scholar citations: 62.

Marc Shapiro, Yvon Gourhant, Sabine Habert, Laurence Mosseri, Michel Ruffin et
Céline Valot. SOS: An object-oriented operating system — assessment and perspec-
tives. Computing Systems, 2(4):287-338, December 1989. Google Scholar citations:
164.

V. Abrossimov, M. Rozier, and M. Shapiro. Generic virtual memory management
for operating system kernels. Symp. on Operating Systems Principles (SOSP), pp.
123-136, Litchfield Park AZ (USA), December 1989. ACM. ACM DL downloads:
112 (12 months), citations: 19. Google Scholar citations: 130.

Marc Shapiro. Structure and encapsulation in distributed systems: the Proxy Prin-
ciple. In Int. Conf. on Dist. Computer Systems (ICDCS), pages 198-204, Cambridge,
Mass. (USA), May 1986. IEEE. Google Scholar citations: 354.

Publications

Here follows the full list of publications, ordered by type, and chronologically
within each type. Electronic copies are available through my publications page
http:/lip6.fr/Marc.Shapiro/pubs.html. See also my Author Page lat ACM Digital
Library and at DBLP.

Book Chapters

[1] Marc Shapiro. Gestion répartie de fichiers. In R. Balter, J.-P. Banatre, and

S. Krakowiak, editors, Comnstruction des Systemes d’Exploitation Répartis, Collec-
tion Didactique, no. 9 in Collection Didactique, chapter 6. INRIA, Rocquencourt
(France), April 1991.
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[2] Marc Shapiro. Gestion répartie d’objets. In R. Balter, J.-P. Banatre, and
S. Krakowiak, editors, Construction des Systémes d’Exploitation Répartis, Collec-
tion Didactique, no. 9 in Collection Didactique, chapter 7. INRIA, Rocquencourt
(France), April 1991.

[3] Mesaac Makpangou, Yvon Gourhant, Jean-Pierre Le Narzul, and Marc Shapiro.
Fragmented objects for distributed abstractions. In T. L. Casavant and M. Singhal,
editors, Readings in Distributed Computing Systems, pages 170-186. IEEE Computer
Society Press, July 1994.

[4] Marc Shapiro. Informatiques, enjeux tendances et évolutions, volume 19 of Technigues
et Sciences Informatiques, chapter Le partage d’informations dans les systemes ré-
partis grande échelle, pages 455-462. Hermes Science, Paris, January 2000.

[5] Paulo Ferreira, Marc Shapiro, Xavier Blondel, Olivier Fambon, Jodo Garcia, Sytse
Kloosterman, Nicolas Richer, Marcus Roberts, Fadi Sandakly, George Coulouris,
Jean Dollimore, Paulo Guedes, Daniel Hagimont, and Sacha Krakowiak. PerDiS:
design, implementation, and use of a PERsistent DIstributed Store. In
S. Krakowiak and S. K. Shrivastava, editors, Recent Advances in Distributed
Systems, volume 1752 of Lecture Notes in Comp. Sc., chapter 18, pages 427-
452. Springer-Verlag, February 2000. |http://www-sor.inria.fr/publi/PDIUPDS_
Incs1752.html.

[6] Marc Shapiro, Fabrice Le Fessant, and Paulo Ferreira. Recent advances in dis-
tributed garbage collection. In S. Krakowiak and S. K. Shrivastava, editors, Re-
cent Advances in Distributed Systems, volume 1752 of Lecture Notes in Comp. Sc.,
chapter 5, pages 104-126. Springer-Verlag, February 2000. http://www-sor.inria.fr/
publi/RAIDGC_Incs1752.html.

[7] Marc Shapiro. Optimistic replication and resolution. In M. Tamer Ozsu and Ling
Liu, editors, Encyclopedia of Database Systems (online and print). Springer-Verlag
GmbH, October 2009.

[8] Marc Shapiro and Bettina Kemme. Eventual consistency. In M. Tamer Ozsu
and Ling Liu, editors, Encyclopedia of Database Systems (online and print). Springer-
Verlag GmbH, October 2009.

Theses

[9] Marc Shapiro. Une méthode de conception progressive des systémes paralleles utilisant
le langage C.S.P. These de docteur-ingénieur, Institut National Polytechnique de
Toulouse, E.N.S.E.ELH.T., Toulouse, France, September 1980.

[10] Marc Shapiro. La gestion des objets dans les systemes répartis de grande échelle. Habil-
itation a diriger les recherches, Université Paris VI — Pierre et Marie Curie, Paris,
France, November 2002. http://www-sor.inria.fr/~shapiro/habilitation/.

Refereed Journal Articles

[11] Marc Shapiro. Le service d’appel de procédure distante Girolle. Technique et Sci-
ence Informatiques, 3(6):435-442, December 1984.

[12] Marc Shapiro, Vadim Abrossimov, Philippe Gautron, Sabine Habert, and
Mesaac Mounchili Makpangou. SOS : un systeme d’exploitation réparti basé sur
les objets. Technique et Science Informatiques, 6(2):166-169, 1987.

[13] Marc Shapiro, Yvon Gourhant, Sabine Habert, Laurence Mosseri, Michel Rulffin,
and Céline Valot. SOS: An object-oriented operating system — assessment and
perspectives. Computing Systems, 2(4):287-338, December 1989.

10
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[14] Yasushi Saito and Marc Shapiro. Optimistic replication. Computing Surveys,
37(1):42-81, March 2005. http://doi.acm.org/10.1145/1057977.1057980.

[15] Youssef Hamadi and Marc Shapiro. Pushing log-based reconciliation. Int. J.
on Artif. Intelligence Tools (IJAIT), 14(3-4):445-458, jun 2005. http://www.research.
microsoft.com/~youssefh/Papers/ijait05Log.pdf.

[16] Marc Shapiro. What's wrong with us? Distributed Systems Online, 7(5), May 2006.
Art. no. 0506-05003.

Proceedings Editor

[17] Luis-Felipe Cabrera, Vince Russo, and Marc Shapiro, editors. 1991 International
Workshop on Object Orientation in Operating Systems, Palo Alto CA (USA), October
1991. IEEE, IEEE Computer Society Press. IEEE Computer Society Press Order
Number 2265.

[18] Isabelle Demeure and Marc Shapiro. Numéro spécial sur la mémoire partagée
répartie. Techniques et Sciences Informatiques, December 1997.

Invited Talks

[19] Marc Shapiro. Réplication: les approches optimistes (conf. invitée). In Philippe
Pucheral, editor, Journées Bases de Données Avancées (BDA), Evry, France, October
2002.

[20] Marc Shapiro. Practical proofs of concurrent programs. In Int. Conf. on Func-
tional Programming (ICFP), pages 123-123, Portland, Oregon, USA, September
2006. ACM Sigplan, Assoc. for Comp. Machinery.

Refereed Conference Articles

[21] ]J. M. Ayache, B. Carrichon, M. Devy, M. Diaz, B. Potin, and M. Shapiro. A dis-
tributed control system for industrial plants. In Euromicro 80 Conference, London,
United Kingdom, September 1980.

[22] J.M. Ayache, B. Carrichon, J.P. Courtiat, M. Diaz, B. Potin, and M. Shapiro. Fault
tolerance in Rebus, a distributed system for industrial real time control. In Symp.
on Fault-Tolerant Computing (FTCS-11), Portland, Maine, USA, June 1981.

[23] Marc Shapiro. An experiment in distributed program design, using control en-
richment. In Int. Conf. on Dist. Computing Syst. (ICDCS), Miami-Ft. Lauderdale FL
(USA), October 1982.
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