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Preface

The 6th International Conference on Coordination Models and Languages (Co-
ordination 2004) was held at the Computer Science Department of Pisa Univer-
sity, Italy, on February 24-27 2004. The previous conferences in this series took
place in Cesena (Italy), Berlin (Germany), Amsterdam (Netherlands), Limasol
(Cyprus), and York (UK). Building on the success of these events, the latest
conference provided a forum for the growing community of researchers inter-
ested in models, languages, and implementation techniques for coordination and
component-based software, as well as applications that exploit them.

The need for increasing programming productivity and rapid development
of complex systems provides the pragmatic motivation for the development of
coordination/orchestration languages and models. The intellectual excitement
associated with such endeavors is rooted in the decades-old desire to leverage off
increasingly higher levels of abstractions. Coordination-based methods provide a
clean separation between individual software components and their interactions
within their overall software organization. Coordination is relevant in design,
development, debugging, maintenance, and reuse of all complex concurrent and
distributed systems. Specifically, coordination becomes paramount in the context
of open systems, systems with mobile entities, and dynamically reconfigurable
evolving systems. Moreover, coordination models and languages focus on such
key issues in component-based software engineering as specification, interaction,
and dynamic compositions. More recently, market trends brought on by the
commercialization of the World-Wide Web, have fuelled a new level of interest in
coordination-based approaches in industry. Applications like BizTalk, standards
like the Web services’” WS-* family, and contending coordination standards like
BEPL4WS and WSCI, are all examples of this phenomenon. This interest is
opening up new opportunities both to apply coordination-based techniques to a
broad class of applications as well as to grapple with potentially new kinds of
requirements coming from Internet-scale scenarios.

The main topics of the conference included: theoretical models and founda-
tions for coordination, coordination middleware, specification, refinement, and
analysis of software architectures, architectural and interface definition languages,
agent-oriented languages and models, dynamic software architectures, compo-
nent programming, Web services, coordination in peer-to-peer and grid comput-
ing, tools and environments for the development of coordinated applications,
industrial relevance of coordination and software architectures, domain-specific
software coordination models, and case studies.

The Program Committee, consisting of 23 members, considered 72 papers and
selected 20 for presentation. These papers were selected on the basis of originality,
quality and relevance to the topic of the conference. These proceedings include
the revised version of the 20 accepted papers, and the abstracts of the invited
talks by Gérard Boudol (Inria Sophia Antipolis, France), Fabio Casati (HP Labs,
USA) and Paola Inverardi (Universita dell’Aquila, Italy).

Paper selection was a difficult and challenging task, and many good submis-
sions had to be rejected. Each submission was refereed by at least four reviewers,



VI

and some had five reports or more. We are very grateful to all the program com-
mittee members, who devoted much effort and valuable time to read and select
the papers. In addition, we gratefully acknowledge the help of a large number
of colleagues who reviewed submissions in their area of expertise. They are all
listed below. We apologize for any inadvertent omissions.

Following the example of previous editions, we encouraged authors to submit
their contributions in electronic format. We handled the submissions with Conf-
Man (http://confman.unik.no/~confman) a free Web-based paper submission
and reviewing system. With reference to this, we would like to thank Antonio
Cisternino who managed a lot at crucial steps of the whole process. His computer
skill and the time and effort he invested were crucial ingredients in our running
of the program committee. Moreover, we would like to thank Roberto Bruni and
Emilio Tuosto who managed the activity of editing the proceedings.

Finally, we would like to thank all the authors who submitted their papers
for making this conference possible, the Program Committee members, as well
as all the conference participants.

February 2003 Rocco De Nicola
Gianluigi Ferrari
Greg Meredith
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A Reactive Programming Model
for Global Computing

Gérard Boudol

Inria Sophia Antipolis, France

Abstract

In this talk I introduce a programming model for the mobile code, and more
generally for programming in a global computing perspective. 1 first present
some requirements for this style of programming, arising from the features and
new observables of the global computing context, and I briefly discuss some of the
models and programming languages that have been proposed - Obliq, pi-based
and Linda-based models, Ambients. I then present a model based on the ideas
of ”synchronous” programming, that is based on suspension and preemption
primitives associated with locally broadcast events. This programming style,
providing a notion of reaction and time-out, looks appropriate to address the
unreliable character of accessing resources in a global computing context, and to
deal with the various kinds of failures — such as unpredictable delays, transient
disconnections, congestion, etc. — that arise in a global network.

The proposed model, called ULM, combines a standard imperative and func-
tional style, such as the one of ML or Scheme, with some construct for "reac-
tive” programming. The model also proposes constructs for programming mobile
agents, that move together with their state, made of a control stack and a store.
This makes the access to references also potentially suspensive, and this is one
of the main novelties of the model. The focus of this work is on giving a pre-
cise semantics for a small, yet expressive core language. Some examples of this
expressiveness are given in the talk.

R. de Nicola et al. (Eds.): COORDINATION 2004, LNCS 2949, p. 1, 2004.
© Springer-Verlag Berlin Heidelberg 2004



Open Issues and Opportunities in Web Services
Modeling, Development, and Management

Fabio Casati

Hewlett-Packard
1501 Page Mill road, MS 1142
Palo Alto, CA, 94304, USA
fabio.casati@hp.com

Extended Abstract

Despite the great interest and the enormous potential, Web services, and more
in general service-oriented architectures (SOAs), are still in their infancy. The
speed at which software vendors have released middleware and development tools
for Web services is unprecedented, but their level of maturity is still far from
their counterparts in conventional middleware. This is only natural and common
to any novel technology, and will be corrected over time, as more users adopt
this technology and provide feedback on what the actual needs are.

Aside from considerations related to the young age of the technology, the
interesting aspect of Web services is that they have characteristics that differ
from services in conventional middleware, and that can service development and
management tools to a new dimension. For example, services in conventional
middleware were often tightly coupled and developed by the same team. This
means that it was difficult to combine services in different ways, and that ser-
vice descriptions were rather poor. Web services are instead loosely-coupled and
designed for B2B applications. This means that Web services are independent of
each other and are invoked by clients who have no access to the service develop-
ment team. Since service descriptions are all clients have available to understand
the service behavior, they are richer than their counterpart in conventional mid-
dleware, going well beyond interface descriptions. This factor, along with the in-
creased standardization and the loose coupling, makes composition technologies
more applicable. The opportunity of composing Web services and of leveraging
richer service descriptions are some of the factors that both create more require-
ments and enable a greater level of automated support from the middleware and
from CASE-like development tools.

Other important aspects are related not so much to Web service technology,
but to their intended applicability. For example, Web services are typically used
to integrate complex systems and not to perform simple computations. Hence,
manageability and ease of deployment become often more important than per-
formance.

In this presentation I will elaborate on these and other key aspects of Web
services, emphasizing the opportunities they provide and the unsolved challenges
they present from a modeling and management perspective.
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Abstract

In the last decade the way software is produced has been radically changing. Soft-
ware component technology has witnessed growing popularity with the advent
and diffusion of effective component-based infrastructures like CORBA, .Net and
Java Beans. Component Based Software Development allowed integration of het-
erogeneous and legacy components and their availability in innovative contexts
like the Internet. At the same time Component Based Software (CBS) systems,
often based on Components Off The Shelf (COTS), exhibit severe integration
problems at execution time, due to component coordination and synchronization
failures [2, 1].

Thus, on one side, component-based infrastructures made easier the assem-
bling of heterogeneous COTS components by providing mechanisms to solve syn-
tactic and static semantics mismatches among components. On the other side,
they did not offer support to solve coordination and synchronization problems.
This situation is made worse by insufficient component behavioral specifications
that make it difficult to establish correct behavioral properties on component
assembly.

There has been in the last years a growing interest in the specification and
analysis of component assembly [3]. In this respect, CBS development poses old
problems in a new context. From a verification point of view the interest is, as
usual, in being able to prove behavioral properties of the assembled system. On
the negative side we have that in general component behavior is underspecified
or unknown, while on the positive side we have that the way components are
put together is already known, since it is forced by the software architecture of
the component-based infrastructure. As far as behavioral failure recovery is con-
cerned, on the negative side we have that components can be black-box and thus
unmodifiable, however on the positive side we can use the software architecture
to regulate and control component interaction.

In our research we have identified three different but related research areas:

1. How components, including COTS, can be provided with a behavioral inter-
face useful to prove behavioral properties at the system level.

2. How components are assembled together and what is the impact of the way
components are assembled on the behavioral analysis.
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3. How an assembled system can be checked and made correct with respect to
a certain set of behavioral properties.

In my talk I will analyse these three research areas, trying to put our own
contribution in the more general perspective of the current research in these
different fields and their relations with research in compositionality and coordi-
nation.

Our approach uses a specific software architecture as the logical skeleton to
assemble components. The information on the software architecture , i.e., on the
way components interact together via connectors, allows us to achieve the auto-
matic enforcement of specific coordination policies on the interaction behavior of
the components of an assembled system. In our approach, starting from a suit-
able (and simple) specification of the expected behavior of the assembled system
and of its desired behavioral properties, we are able to automatically synthesize
architectural connectors that allow only correct interaction (w.r.t. the behavioral
properties) to occurr among components (4, 5, 7, 6, 8].
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