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Preface

In the area of formal methods for system design, in particular in concurrency, the term expressiveness can be under-
stood either as the ability of a specific notation, language or model to formally describe particular system computational
aspects, or as the relative expressive power of different notations, languages or models.

The Express Workshops aim at bringing together researchers interested in the expressiveness of various formal
systems with a specific focus on the comparison between programming paradigms (such as concurrent, functional,
imperative, logic and object-oriented programming) and between mathematical models of computation (such as process
algebras, Petri nets, event structures, modal logics, rewriting systems, etc.).

This special issue of Theoretical Computer Science collects the full versions of nine selected papers from Express
2004, the 11th International Workshop on Expressiveness in Concurrency. After the workshop, these papers got through
another rigorous, separate reviewing procedure matching the standards of the journal. They face expressiveness of
computational systems by different perspectives.

The opening paper by Rob van Glabbeek compares the expressive power of several models of concurrency based on
their ability to represent causal dependence. These models are translated, in behaviour preserving ways, into the model
of higher-dimensional automata. Various equivalence relations for concurrent systems to higher-dimensional automata
are then extended. These include history-preserving bisimulation and ST-bisimulation. Through their embeddings
in higher-dimensional automata, it is now well-defined whether members of different models of concurrency are
equivalent.

Flavio Corradini, Maria Rita Di Berardini and Walter Vogler provide a simple characterization of (weak) fairness of
components as defined by Costa and Stirling. The study is carried out at system specification level by resorting to a
common process description language. The characterization of fair executions is based on a new semantics that makes
use of only two copies of each basic action instead of infinitely many as in the original definition and allows for a
simple and finite representation of fair executions by using regular expressions.

Suzana Andova and Tim Willemse address the concept of abstraction in the setting of probabilistic reactive sys-
tems, and study its formal underpinnings for the strictly alternating model of Hansson. In particular, they define the
notion of branching bisimilarity and study its properties by studying two other equivalence relations, viz. coloured
trace equivalence and branching bisimilarity using maximal probabilities. They show that both alternatives coincide
with branching bisimilarity. The alternative characterizations have their own merits and focus on different aspects of
branching bisimilarity.

Emmanuel Beffara and François Maurel introduce a calculus of concurrent nets as an extension of the fusion calculus
in which usual prefixing is replaced by arbitrary monotonic guards. Then they use this formalism to describe the prefixing
policy of standard calculi as a particular form of communication. By developing a graphical syntax, they sharpen the
geometric intuition and finally provide an encoding of these guards as causality in the prefix-free fragment, in the
spirit of the encoding of the fusion calculus into solos by Laneve and Victor, proving that communication by fusion is
expressive enough to implement arbitrary monotonic guards.

Alain Finkel, Gilles Geeraerts, Jean-François Raskin and Laurent Van Begin study the expressive power of sev-
eral monotonic extensions of Petri nets. They compare the expressive power of Petri nets, Petri nets extended with
nonblocking arcs and Petri nets extended with transfer arcs, in terms of �-languages and show that the hierarchy of
expressive powers of those models is strict.

Rocco De Nicola, Daniele Gorla and Rosario Pugliese study the expressive power of variants of Klaim, an exper-
imental language with programming primitives for network-aware programming that combines the process algebra
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approach with the coordination-oriented one. The expressivity of Klaim constructs is tested by distilling from it a few,
more and more foundational, languages and by studying the encoding of each of them into a simpler one. The expressive
power of the considered calculi is finally tested by comparing one of them with asynchronous �-calculus.

Mikkel Bundgaard, Thomas Hildebrandt and Jens Chr. Godskesen present an encoding of the synchronous
�-calculus in the calculus of Higher-Order Mobile Embedded Resources (Homer), a pure higher-order calculus with
mobile processes in nested locations, defined as a simple, conservative extension of the core process-passing subset
of Thomsen’s Plain CHOCS. They prove that the encoding is fully abstract with respect to barbed bisimulation and
sound with respect to barbed congruence. The encoding demonstrates that higher-order process-passing together with
mobile resources in (local) named locations are sufficient to express �-calculus name-passing. The encoding uses a
novel continuation passing style to facilitate the encoding of synchronous communication.

Xudong Guan investigates a restricted version of the ambient calculus that only allows single-threaded ambients
migrating in a network of immobile ambients, exchanging payloads, and delivering them. With this restriction, he arrives
at a calculus free from grave interferences without sophisticated type systems. Then he focuses on the expressiveness
of the restricted calculus and shows that he can still repeat Zimmer’s encoding of name-passing. Moreover, he proves
a stronger operational correspondence result using a novel spatial logic, which specifies spatial properties of processes
invariant to process reductions.

Ian Phillips and Maria Grazia Vigliotti show that the leader election problem on a symmetric ring of processes is
possible in the calculus of Mobile Ambients (MA), without using communication or restriction. Palamidessi has shown
that the �-calculus with mixed choice is powerful enough to solve the same problem. Following Palamidessi’s methods,
they deduce that there is no encoding satisfying certain conditions from MA into CCS. They also show that the calculus
of Boxed Ambients is more expressive than its communication-free fragment.

We wish to thank the invited speakers at Express 2004—Rob van Glabbeek and Rocco De Nicola—all the authors
of the invited papers as well as the referees for their careful and professional job. We also wish to thank Don Sannella
for having accepted our proposal of editing this special issue of Theoretical Computer Science. Last but not least, we
wish to thank the Eindhoven University of Technology (The Netherlands) and the University of Camerino (Italy) for
their support.
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