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Foreword

In 2011 the 6th International Federated Conferences on Distributed Comput-
ing Techniques (DisCoTec) took place in Reykjavik, Iceland, during June 6-9.
It was hosted and organized by Reykjavik University. The DisCoTec series of
federated conferences, one of the major events sponsored by the International
Federation for Information processing (IFIP), included three conferences: Coor-
dination, DAIS, and FMOODS/FORTE.

DisCoTec conferences jointly cover the complete spectrum of distributed
computing subjects ranging from theoretical foundations to formal specification
techniques to practical considerations. The 13th International Conference on
Coordination Models and Languages (Coordination) focused on the design and
implementation of models that allow compositional construction of large-scale
concurrent and distributed systems, including both practical and foundational
models, run-time systems, and related verification and analysis techniques. The
11th IFIP International Conference on Distributed Applications and Interopera-
ble Systems (DAIS) elicited contributions on architectures, models, technologies
and platforms for large-scale and complex distributed applications and services
that are related to the latest trends in bridging the physical/virtual worlds based
on flexible and versatile service architectures and platforms. The 13th Formal
Methods for Open Object-Based Distributed Systems and 31st Formal Tech-
niques for Networked and Distributed Systems (FMOODS/FORTE) together
emphasized distributed computing models and formal specification, testing and
verification methods.

Each of the three days of the federated event began with a plenary speaker
nominated by one of the conferences. On the first day, Giuseppe Castagna
(CNRS, Paris 7 University, France) gave a keynote titled “On Global Types
and Multi-Party Sessions.” On the second day, Paulo Verissimo (University of
Lisbon FCUL, Portugal) gave a keynote talk on “Resisting Intrusions Means
More than Byzantine Fault Tolerance.” On the final and third day, Pascal
Costanza (ExaScience Lab, Intel, Belgium) presented a talk that discussed “Ex-
treme Coordination—Challenges and Opportunities from Exascale Computing.”

In addition, there was a poster session, and a session of invited talks from
representatives of Icelandic industries including Ossur, CCP Games, Marorka,
and GreenQloud.

There were five satellite events:

1. The 4th DisCoTec workshop on Context-Aware Adaptation Mechanisms for
Pervasive and Ubiquitous Services (CAMPUS)

2. The Second International Workshop on Interactions Between Computer Sci-
ence and Biology (CS2BIO) with keynote lectures by Jasmin Fisher (Mi-
crosoft Research - Cambridge, UK) and Gordon Plotkin (Laboratory for
Foundations of Computer Science - University of Edinburgh, UK)
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3. The 4th Workshop on Interaction and Concurrency Experience (ICE) with
keynote lectures by Prakash Panangaden (McGill University, Canada), Rocco
de Nicola (University of Florence, Italy), and Simon Gay (University of Glas-
gow, UK)

4. The First Workshop on Process Algebra and Coordination (PACO) with
keynote lectures by Jos Baeten (Eindhoven University of Technology, The
Netherlands), Dave Clarke (Katholieke Universiteit Leuven, Belgium), Rocco
De Nicola (University of Florence, Italy), and Gianluigi Zavattaro (Univer-
sity of Bologna, Italy)

5. The 7th International Workshop on Automated Specification and Verifica-
tion of Web Systems (WWV) with a keynote lecture by Elie Najm (Telecom
Paris, France)

I believe that this rich program offered each participant an interesting and
stimulating event. I would like to thank the Program Committee Chairs of each
conference and workshop for their effort. Moreover, organizing DisCoTec 2011
was only possible thanks to the dedicated work of the Publicity Chair Gwen
Salaun (Grenoble INP - INRIA, France), the Workshop Chairs Marcello Bon-
sangue (University of Leiden, The Netherlands) and Immo Grabe (CWI, The
Netherlands), the Poster Chair Martin Steffen (University of Oslo, Norway), the
Industry Track Chairs Björn Jónsson (Reykjavik University, Iceland), and Oddur
Kjartansson (Reykjavik University, Iceland), and the members of the Organizing
Committee from Reykjavik University: Árni Hermann Reynisson, Steinar Hugi
Sigurðarson, Georgiana Caltais Goriac, Eugen-Ioan Goriac and Ute Schiffel. To
conclude I want to thank the International Federation for Information Processing
(IFIP), Reykjavik University, and CCP Games Iceland for their sponsorship.

June 2011 Marjan Sirjani



Preface

This volume contains the proceedings of the FMOODS/FORTE 2011 confer-
ence, a joint conference combining the 13th IFIP International Conference on
Formal Methods for Open Object-Based Distributed Systems (FMOODS) and
the 31st IFIP International Conference on Formal Techniques for Networked and
Distributed Systems (FORTE).

FMOODS/FORTE was hosted together with the 13th International Confer-
ence on Coordination Models and Languages (COORDINATION) and the 11th
IFIP International Conference on Distributed Applications and Interoperable
Systems (DAIS) by the federated conference event DisCoTec 2011, devoted to
distributed computing techniques and sponsored by the International Federation
for Information Processing (IFIP).

FMOODS/FORTE provides a forum for fundamental research on the theory
and applications of distributed systems. Of particular interest are techniques
and tools that advance the state of the art in the development of concurrent
and distributed systems and that are drawn from a wide variety of areas includ-
ing model-based design, component and object technology, type systems, formal
specification and verification and formal approaches to testing. The conference
encourages contributions that combine theory and practice in application areas of
telecommunication services, Internet, embedded and real-time systems, network-
ing and communication security and reliability, sensor networks, service-oriented
architecture, and Web services.

The keynote speaker of FMOODS/FORTE 2011 was Giuseppe Castagna of
CNRS, University Paris Diderot, who is known for his foundational work on
semantic subtyping, contracts for Web services, and efficient and effective lan-
guages for the processing of XML documents. Castagna contributed a paper on
global types for multi-party sessions to these proceedings.

The FMOODS/FORTE 2011 program consisted of the above invited paper
and 21 regular papers which were selected by the Program Committee (PC) out
of 65 submissions received from 29 different countries. Each submitted paper was
evaluated on the basis of at least three detailed reviews from 28 PC members and
76 external reviewers. Additional expert reviews were solicited if the reviews of
a paper had diversified or controversial assessments or if the reviewers indicated
low confidence. The final decision of acceptance was preceeded by a 9-day online
discussion of the PC members. The selected papers constituted a strong pro-
gram of stimulating, timely, and diverse research. Papers presented techniques
from formal verification (using model checking, theorem proving, and rewriting),
formal modeling and specification (using process algebras and calculi, type sys-
tems, and refinement), run-time monitoring, and testing to address challenges in
many different application areas including dynamic and ad hoc networks, mobile
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and adaptive computation, reactive and timed systems, business processes, and
distributed and concurrent systems and algorithms.

We are deeply indebted to the PC members and external reviewers for their
hard and conscientious work in preparing 198 reviews. We thank Marjan Sirjani,
the DisCoTec General Chair, for his support, and the FMOODS/FORTE Steer-
ing Committee for their guidance. Our gratitude goes to the authors for their
support of the conference by submitting their high-quality research works. We
thank the providers of the EasyChair conference tool that was a great help in
organizing the submission and reviewing process.

April 2011 Roberto Bruni
Juergen Dingel
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Gianluigi Zavattaro

A Framework for Verifying Data-Centric Protocols . . . . . . . . . . . . . . . . . . . 106
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