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Preface

AUTOMATA 2009 is the fifteenth workshop in a series of homonimous events
established in 1995 by members of the Working Group 1.5, subordinated to the
Technical Committee 1: Foundations of Computer Science, of the International
Federation for Information Processing (IFIP). The original Working Group 1.5,
denominated Cellular Automata and Machines, was dissolved in early 2004,
and during the last couple of years, discussions within the group led to the
extension of its original scope, from cellular automata to more general discrete
complex systems. In 2008 the Working Group 1.5 was officially reestablished,
and AUTOMATA 2009 will host its first annual meeting in the renewed,
updated phase of the group, now denominated Cellular Automata and Discrete

Complex Systems, with the following attributions:

m To establish and maintain a permanent, international, multidisciplinary
forum for the collaboration of researchers in the fields of Cellular Automata
(CAs) and Discrete Complex Systems (DCS).

m To provide a platform for presenting and discussing new ideas and results.

m To support the development of theory and applications of CAs and DCS
(e.g. parallel computing, physics, biology, and others) as long as funda-
mental aspects and their relations are concerned.

® To identify and study within an inter- and multidisciplinary context, the
important fundamental aspects, concepts, notions and problems concern-
ing CAs and DCS.

As such, AUTOMATA 2009 opened up to all fundamental aspects of
cellular automata and discrete complex systems, including: dynamics; algebraic
aspects; complexity issues; emergent properties; formal language processing;
models of parallelism and distributed systems; phenomenological descriptions;
scientific modeling; and practical applications.

The workshop had 38 submissions, from 17 countries, and 26 papers have
been selected for presentation and to make up this volume. Half of them, the
Part 1 of the present volume, have also been published in Elsevier’s ENTC, Elec-
tronic Notes in Theoretical Computer Science. All together, the papers herein
include both well-developed pieces of research as well as work-in-progress and /or
exploratory papers, covering four forms of discrete dynamical systems: multi-
agent system, sandpile, graph-rewriting automata, and variations of cellular
automata, with a clear emphasis on the latter. Among the papers, 6 discuss CA
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based applications (in pattern classification, dynamics of social networks, envi-
ronmental and traffic modelling, micro-circuitry and criptography), 3 represent
conceptual developments on the computational ability of CAs, 3 are concerned
with the dynamics and characterisation of non-CA systems (a cellular multi-
agent system, a sandpile and graph-rewriting automata), and the remaining 14
papers constitute theoretical accounts on various fronts in CA theory, namely,
relations between standard and fuzzy CAs, CAs in non-standard lattices (such
as the hyperbolic plane), and various forms of characterisations of CAs, includ-
ing reversibility, conservativity, communication, complexity measures, language
recognition and dynamics. All together, the papers form a very rich sample of
the state-of-art advances in discrete dynamical systems

The workshop also counted on six distinguished invited speakers:

B Eric Goles, Universidad Adolfo Ibdnez, “Communication Complexity in
Cellular Automata”

m Jarkko Kari, University of Turku, Finland: “Classical Cellular Automata
Theory: A Tutorial”

® Leon Chua, University of California, Berkeley, USA: “Cellular Automata
for Kids”

® Martin Kutrib, Universitit Gieflen, Germany: “Cellular Automata and
Language Theory”

m Stephen Wolfram (in videoconference), Wolfram Research, USA: “The His-
tory and Promise of Cellular Automata”

m Vincent Blondel, Université Catholique de Louvain, Belgium: “Discrete

Dynamical Systems and Matrices Products”

It is our satisfaction to acknowledge and thank the efforts of the following
international Programme Committee, additional referees, and the institutions

that provided the support and means for the
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