
Proposal of Creating Working Group 1.8
on

Concurrency Theory

Aims

• To develop theoretical foundations of concurrency, exploring frontiers of ex-
isting theoretical models like process algebra and various process calculi,
so as to obtain a deeper theoretical understanding of concurrent and parallel
systems.

• To promote and coordinate the exchange of information on concurrency the-
ory, exchanging ideas, discussing open problems, and identifying future di-
rections of research in the area.

Scope

The activities of this WG will encompass all aspects of concurrency theory and its
applications. The themes of the WG include:

• process algebras and calculi,

• expressiveness of formalisms for concurrency,

• modal and temporal logics for concurrency and their extensions,

• resource sensitive approaches to concurrency and their developments,

• tools for verification and validation of concurrent systems,

• reactive models for real-time and hybrid systems,

• calculi and typing systems for mobile processes and global computing,

• stochastic and probabilistic models of concurrent processes,

• behavioural relations for processes,

• decidability and complexity issues in concurrency theory,

1



• semantic frameworks for concurrency such as structural operational seman-
tics,

• integration of concepts from concurrency theory into specification, mod-
elling and programming languages, and (global) concurrent systems, and

• exploration of the frontiers of concurrency theory in connections to vari-
ous branches of computer science, including theories of operating systems,
internet languages, Petri nets and their applications, communication proto-
cols, security issues on the internet, global ubiquitous computing, distributed
algorithms, embedded systems, software architectures and engineering, au-
tomata theory, information theory, various formal methods, control theory
and robotics, bio-computing, quantum computing, and other emerging ar-
eas.

Chair Prof. Luca Aceto
School of Computer Science, Reykjavik University
Ofanleiti 2, 103 Reykjavik, Iceland
Email : luca@ru.is
Tel.: +354 5996419, Fax: +354 5996201
and
Department of Computer Science, Aalborg University
Fr. Bajersvej 7B, 9220 Aalborg East, Denmark
Email : luca@cs.aau.dk
Tel.: +45 96359851, Fax: +45 98159889

Vice Chair Prof. Wan Fokkink
Vrije Universiteit Amsterdam, Department of Computer Science
De Boelelaan 1081a, 1081 HV Amsterdam, The Netherlands
Email : wanf@cs.vu.nl
Tel.: +31 20 598 7735, Fax: +31 20 598 7653

Secretary Prof. Anna Inǵolfsdóttir
School of Computer Science, Reykjavik University
Ofanleiti 2, 103 Reykjavik, Iceland
Email : annaing@hi.is
and
Department of Computer Science, Aalborg University
Fr. Bajersvej 7B, 9220 Aalborg East, Denmark
Email : annai@cs.aau.dk
Fax: +45 98159889
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Members

Mart́ın Abadi (US) Luca Aceto (DK/IS) Roberto Amadio (FR)
Jos Baeten (NL) Jan Bergstra (NL) Marco Bernardo (IT)
Gerard Boudol (FR) Luca Cardelli (UK) Ilaria Castellani (FR)
Flavio Corradini (IT) Vincent Danos (FR) Pedro D’Argenio (AR)
Luca de Alfaro (US) Rocco De Nicola (IT) ZoltánÉsik (HU)
Wan Fokkink (NL) Hubert Garavel (FR) Rob van Glabbeek (AU)
Andrew Gordon (UK) Jan Friso Groote (NL) Matthew Hennessy (UK)
Holger Hermanns (DE) Kohei Honda (UK) Anna Ingólfsdóttir (DK/IS)
Joost-Pieter Katoen (NL) Naoki Kobayashi (JP) Orna Kupferman (IL)
Anna Labella (IT) Cosimo Laneve (IT) Kim G. Larsen (DK)
Huimin Lin (CN) Bas Luttik (NL) George Milne (AU)
Ugo Montanari (IT) Madhavan Mukund (IN) Uwe Nestmann (CH)
Catuscia Palamidessi (FR) Prakash Panangaden (CA) Alban Ponse (NL)
Corrado Priami (IT) Bill Roscoe (UK) Davide Sangiorgi (IT)
Steve Schneider (UK) Scott Smolka (US) Eugene Stark (US)
Colin Stirling (UK) P.S. Thiagarajan (SG) Irek Ulidowski (UK)
Moshe Vardi (US) Walter Vogler (DE) Liu Xinxin (CN)
Nobuko Yoshida (UK)

Some Challenging Topics in Concurrency Theory

The text in this section has been kindly provided by Prof. Takayasu
Ito. The members of the proposed WG thank him for his thoughtful
and stimulating contribution to the proposal.

There have been a number of challenging topics in concurrency theory since the
notion of concurrency was created in theoretical studies of concurrent processes in
operating systems and parallel computations.

Current flourishing theoretical studies on concurrency are based on two distinct
approaches:

• One is based on message passing models that stem from Hoare’s CSP and
Milner’s CCS and pi-calculus.

• Another is based on logical approaches that are notably represented by tem-
poral logic descriptions initiated by Burstall and Pnueli and linear logic de-
scriptions invented by Girard.

Both approaches have been developed in the framework of Plotkin’s style of de-
scribing operational semantics, called SOS (Structured Operational Semantics),
inspired by Gentzen’s Sequent Calculus.
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Besides these approaches there are a number of studies on concurrency like
Petri nets, automata theoretic approaches, and language theoretic approaches (like
shuffle and/or concurrency expressions).

Also, from the standpoint of parallel algorithms and complexity theory a num-
ber of models have been proposed.

Current theoretical studies on concurrency have been based on the use of mes-
sage passing models and logical approaches, and they have had considerable in-
fluence on the latest technological advances like “internet and web computing”,
“security issues”, “cluster computing and massively parallel computing”, “bio-
computing and molecular computing”.

Below we describe a number of challenging topics in concurrency theory.

1. Establishing the theoretical foundations of provably correct and reliable op-
erating systems. (This has been a great and challenging theme in concur-
rency theory since the 1960s, but almost no one has ever achieved this aim
in a satisfactory way because of its difficulty.)

2. Establishing logical frameworks of concurrency with mechanisms for recov-
ery from deadlock and starvation, and for detecting malfunction in concur-
rent systems.

3. Bridging concurrency theory and parallel computation so as to establish a
sound and efficient parallel computing framework from both semantical and
algorithmic standpoints.

These three have been challenging and fundamental issues in concurrency theory
since the early 1970s.

Reflecting the latest developments in computers and networks, there have been
a number of challenging themes, some of which are subsidiary topics of the above
three.

• Process calculi that guarantee “safety and security” and “trust” in processes
and their actions. (The Spi calculus by Abadi and Gordon is an example.)

• Process calculi with the ability of expressing temporality, resource sensitive-
ness, cost sensitiveness, and locality. (These may play an important role in
the development of the scientific foundations supporting the engineering of
reliable embedded systems.)

• Process calculi with trustiness of information as theoretical bases of mobile
processes in global networks.
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• Theoretical foundations of verifying compilers for concurrent and distributed
languages.

• Theoretical foundations of efficient concurrent and parallel computing for
applications with irregular and mixed data/information structures.

• Theories of powerful parallel control mechanisms and structures, and their
applications in hardware design and parallel language design.

• Design and implementation of theory-based languages and systems, and
theory-based tools for design and implementation.

• Emerging applications, e.g.,

– Industrial applications,

– Economic and social applications, and

– Biological applications.

Initial Plan of Activities

Our initial activities will be in three main directions:

• To develop web based resources to support research and teaching in Concur-
rency Theory,

• To organize focused activities to stimulate cooperative research and strategic
moves in the field, and

• To explore cooperation possibilities with other related working groups.

As far as the development of resources is concerned, our initial aim will be to
develop

1. a collection of resources like those available at the Electronic Colloquium on
Computational Complexity (seehttp://www.eccc.uni-trier.de/eccc/), and

2. web pages describing “Challenges” and problems in the field of concurrency
theory, and the history of the relevant solutions/developments.

The members of the working group will be active in the organization of the work-
shopAlgebraic Process Calculi: The First Twenty Five Years and Beyond that will
be held in the period August 1–5, 2005 at the University of Bologna Residential
Center in Bertinoro (Forlı̀), Italy.This workshop will be attended by Tony Hoare
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and Robin Milner amongst others, and has already a list of about 90 confirmed
participants. A special issue of the Journal of Logic and Algebraic Programming
(Elsevier) will be devoted to this event. See

http://www.cs.auc.dk/˜luca/BICI/PA-05/

for further details. Two of the members of the working group (Martı́n Abadi and
Luca de Alfaro) will also be organizing the conferenceCONCUR 2005, to be held
in San Francisco, USA, in the period August 23–26, 2005.

In the long run, we intend to organize regular workshops on various aspects
of Concurrency Theory. It is envisaged that these workshops will be co-located
with CONCUR or the IFIP conferences. In addition, the working group plans
to organize other, more focused activities, at the University Residential Centre of
Bertinoro (in cooperation with the Bertinoro International Centre for Informatics).
The working group will also be active in the organization of summer schools to
increase the knowledge of concurrency theory amongst new generations of (the-
oretical) computer scientists from all over the world, with special emphasis on
attracting to the area talents from Asian countries like, e.g., China and India.

We believe that our working group can have proficuous collaborations with at
least WG1.3 (Foundations of System Specification), WG1.7 (Theoretical Founda-
tions of Security Analysis and Design) and WG2.2 (Formal Description of Pro-
gramming Concepts). We shall aim at exploring avenues for joint activity with
these working groups.

Policy for WG Membership

The proposal of this WG has been strongly supported by the community of re-
searchers in concurrency theory. This is witnessed by the list of proposed members
of the WG that includes 48 concurrency theorists at different levels of their career—
ranging from Goedel prize winners to young and up-and-coming researchers. We
believe that this mixture of experience and youth is important since concurrency
theory is a rapidly changing research area with profound technological impact.

We expect the members of the WG to participate actively to its activities. Even
though the precise rules for membership still need to be finalized, we intend to
embrace the policy adopted by other WGs stating that a member that is considered
dormant for a period of three years will step down to leave room for new, more
active researchers.

If the WG is approved, we shall invite Turing award winners Tony Hoare and
Robin Milner as honorary members of the WG.
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