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Editorial

Formal Aspects of Component Software (FACS’09)

This issue contains extended versions of selected best papers from the 6th International Workshop on Formal Aspects of
Component Software (FACS’09), which was held in November 2009 in Eindhoven, The Netherlands.

Component-based software has emerged as a promising paradigm todealwith the ever-increasing need formastering the
complexity of systems, for enabling evolution and reuse, and for bringing sound production and engineering standards into
software engineering. However, many issues in component-based software development remain open and pose challenging
research questions. On the other hand, formal methods consist of mathematically based techniques for the specification,
development, and verification of software and hardware systems. They have shown their great utility for setting up
the formal foundations of component software and working out challenging issues such as mathematical models for
components, their composition and adaptation, or rigorous approaches to verification, deployment, testing and certification.

The objective of the FACS workshops is to bring together researchers in the areas of component software and formal
methods to promote a deep understanding of component-based software and its applications. Topics include, but are not
limited to, the following:

• formal models for software components and component interaction
• design and verification methods for component software
• component composition and deployment: models, calculi, languages
• component testing, re-engineering and reuse
• specification of extra-functional properties in component software
• certification of components and software architectures
• component software versus object orientation, multi-agent systems, and aspect oriented development
• components for real-time, safety-critical, secure, and/or embedded systems
• standard models for software components (e.g., Fractal, GCM, etc.)
• industrial or experience reports, and case studies in component software
• partial behavior models for software components
• updating and reconfiguration of component architectures
• component system evolution and maintenance
• formal methods and modeling languages for components
• autonomic components and self-managed applications
• formal/rigorous approaches to software adaptation and self-adaptive systems
• formal aspects of Web services and business processes
• component-based Web services and service-oriented architectures
• quality-of-service issues in Web services, multi-agent systems, and component-based systems

There were 24 papers submitted to FACS 2009, of which 12 were accepted and published in the ENTCS proceedings.
The submissions received at least three reviews. An initial selection for the special issue from the 12 accepted papers was
made by the Program Committee, and their authors were invited to submit an extended version to this special issue. These
extended papers went through an anonymous peer review process, and the revised versions of the three papers finally
accepted are included in this special issue. We believe that the papers perfectly demonstrate the range of key insights on
different formal aspects of component software provided by the FACS workshops.

The first contribution, Formal Modeling of Evolving Self-Adaptive Systems, presents a formal model for developing and
modeling self-adaptive evolving systems based on policies enforced by autonomous managers, governing managed actors.
A combination of an algebraic formalism and an actor-based model is provided as the specification approach, using an
operational semantics, including suitable notions of bisimulation. The latter is used to show that the overall behavior of a
system is preserved by substituting a manager by an equivalent one.
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To attack the issue of complexity when analyzing composability, Partition Refinement of Component Interaction Automata
investigates the relation of partition refinement, synchronization cliques, and weak bisimulation, with the goal of making
state-space reduction through partition refinement aware of the existence of synchronization cliques. Furthermore, other
attributes of Component Interaction Automata specifications are studied, providing additional cues to forecast the possible
outcome of the partition refinement process.

Building on software adaptation principles to support reconfiguration capabilities to black-box components, the third
contribution, Structural Reconfiguration of Components under Behavioral Adaptation, introduces a framework unifying
behavioral adaptation and structural reconfiguration of components and applies it to the static detection of reconfigurability.
Furthermore, different notions of reconfiguration –motivated frompractical applications – including relevant properties are
introduced.

Many people have contributed to making this special issue possible. Besides the authors of the papers, we would like
to thank the members of the Program Committee of the workshop: Farhad Arbab (CWI, The Netherlands), Luis Barbosa
(University of Minho, Portugal), Frank S. de Boer (CWI, The Netherlands), Christiano Braga (Universidad Complutense
de Madrid, Spain), Carlos Canal (Universidad de Malaga, Spain), Paolo Ciancarini (Universita di Bologna, Italy), Rolf
Hennicker (Ludwig-Maximilians-Universität München, Germany), Atsushi Igarashi (Kyoto University, Japan), Einar
Broch Johnsen (Universitetet i Oslo, Norway), Ying Liu (IBM China Research, China), Markus Lumpe (Swinburne
University of Technology, Australia), Eric Madelaine (INRIA, Centre Sophia Antipolis, France), Corina Pasareanu (NASA
Ames, USA), Frantisek Plasil (Charles University, Czech Republic), Anders Ravn (Aalborg University, Denmark), Ralf
Reussner (Universität Karlsruhe, Germany), Heinrich Schmidt (RMIT University, Australia), Marjan Sirjani (Reykjavik
University, Iceland), Volker Stolz (UNU-IIST, Macau), Carolyn Talcott (SRI International, USA), Dang Van Hung (Vietnam
National University, Vietnam), and Naijun Zhan (IOS, China). Our thanks go also to the other (anonymous) referees
who kindly agreed to help us with the selection and reviewing of the papers in this special issue.
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