
Lecture Notes in Computer Science 6435
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
TU Dortmund University, Germany

Madhu Sudan
Microsoft Research, Cambridge, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbruecken, Germany



Alexandre Petrenko Adenilso Simão
José Carlos Maldonado (Eds.)

Testing Software
and Systems

22nd IFIP WG 6.1 International Conference, ICTSS 2010
Natal, Brazil, November 8-10, 2010
Proceedings

13



Volume Editors

Alexandre Petrenko
Centre de Recherche Informatique de Montréal (CRIM)
405 Ogilvy Avenue, Suite 101, Montréal, Québec H3N 1M3, Canada
E-mail: petrenko@crim.ca

Adenilso Simão
José Carlos Maldonado
University of São Paulo
Institute of Mathematics and Computer Sciences
Avenida Trabalhador São-carlense, 400, 13560-970 São Carlos, SP, Brazil
E-mail: {adenilso, jcmaldon}@icmc.usp.br

Library of Congress Control Number: 2010936701

CR Subject Classification (1998): D.2, D.2.4, F.3, D.1, D.3, F.4.1

LNCS Sublibrary: SL 2 – Programming and Software Engineering

ISSN 0302-9743
ISBN-10 3-642-16572-9 Springer Berlin Heidelberg New York
ISBN-13 978-3-642-16572-6 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

springer.com

© IFIP International Federation for Information Processing 2010
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper 06/3180



Preface

Testing has steadily become more and more important within the development
of software and systems, motivating an increasing amount of research aimed at
trying to solve both new challenges imposed by the advancement in various areas
of computer science and long-standing problems. Testing has evolved during the
last decades from an ad-hoc and under-exposed area of systems development to
an important and active research area.

The 22nd International Conference on Testing Software and Systems (ICTSS)
involved the merger of two traditional and important events which have served
the testing community as an important venue for discussing advancements in
the area. Those events, namely, TestCom (the IFIP TC 6/WG 6.1 Interna-
tional Conference on Testing of Communicating Systems), and FATES (Interna-
tional Workshop on Formal Approaches to Testing of Software), together form
a large event on testing, validation, and specification of software and systems.
They have a long history. TestCom is an IFIP-sponsored series of international
conferences, previously also called International Workshop on Protocol Test Sys-
tems (IWPTS) or International Workshop on Testing of Communicating Systems
(IWTCS). It is devoted to testing of communicating systems, including testing
of communication protocols, services, distributed platforms, and middleware.
The previous events were held in Vancouver, Canada (1988); Berlin, Germany
(1989); McLean, USA (1990); Leidschendam, The Netherlands (1991); Montreal,
Canada (1992); Pau, France (1993); Tokyo, Japan (1994); Evry, France (1995);
Darmstadt, Germany (1996); Cheju Island, South Korea (1997); Tomsk, Russia
(1998); Budapest, Hungary (1999); Ottawa, Canada (2000); Berlin, Germany
(2002); Sophia Antipolis, France (2003); Oxford, UK (2004); Montreal, Canada
(2005); and New York, USA (2006). Fates — Formal Approaches to Testing
of Software — is a series of workshops devoted to the use of formal methods
in software testing. Previous events were held in Aalborg, Denmark (2001);
Brno, Czech Republic (2002); Montreal, Canada (2003); Linz, Austria (2004);
Edinburgh, UK (2005); and Seattle, USA (2006). From 2007 on, TestCom and
Fates have been jointly held in Tallinn, Estonia (2007), Tokyo, Japan (2008) and
Eindhoven, The Netherlands (2009).

The objective of ICTSS 2010 was to be a forum for researchers from academia
as well as industry, developers, and testers to present, discuss, and learn about
new approaches, theories, methods and tools in the field of testing software
and systems. This volume contains the proceedings of ICTSS 2010. Out of 60
submitted papers the Program Committee selected 16 papers for publication as
full papers and presentation at the conference. Together with the two invited
presentations by Ina Schieferdecker of Fraunhofer Institut, Berlin, Germany and
by Connie Heitmeyer of Naval Research Laboratory, Washington, DC, USA,
they form the contents of these proceedings. The conference itself, in addition,



VI Preface

contained presentations of short papers, which were separately published as a
technical report by CRIM.

We would like to thank the numerous people who contributed to the suc-
cess of ICTSS 2010: the Steering Committee, the Program Committee and the
additional reviewers for their support in selecting papers and composing the con-
ference program, and the authors and the invited speakers for their contributions
without which, of course, these proceedings would not exist. We thank CRIM,
Conformiq and Microsoft Research for their financial support, and Springer for
its support in producing these proceedings. We acknowledge the use of Easy-
Chair for conference management and wish to thank its developers. Last, but
not least, we thank the Department of Informatics and Applied Mathematics of
Federal University of Rio Grande do Norte, in particular, Marcel Oliveira, Thais
Batista and David Deharbe, for all matters regarding the local organization and
for making ICTSS 2010 run smoothly.

August 2010 Alexandre Petrenko
Adenilso Simão

José Carlos Maldonado
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José Carlos Maldonado University of São Paulo, Brazil

Steering Committee

Paul Baker Motorola, UK
Ana R. Cavalli Telecom SudParis, France
John Derrick University of Sheffield, UK, (Chair)
Wolfgang Grieskamp Microsoft Research, USA
Roland Groz Grenoble Institute of Technology, France
Toru Hasegawa KDDI RandD Labs., Japan
Manuel Nunez University Complutense de Madrid, Spain
Alexandre Petrenko CRIM, Canada
Jan Tretmans Embedded Systems Institute, The Netherlands
Andreas Ulrich Siemens AG, Germany
Margus Veanes Microsoft Research, USA

Program Committee

Paul Baker Motorola, UK
Antonia Bertolino ISTI-CNR, Italy
Roberto S. Bigonha Federal University of Minas Gerais, Brazil
Gregor von Bochmann University of Ottawa, Canada
Ana R. Cavalli Telecom SudParis, France
John Derrick University of Sheffield, UK
Sarolta Dibuz Ericsson, Hungary
Khaled El-Fakih American University of Sharjah, UAE
Gordon Fraser Saarland University, Germany
Wolfgang Grieskamp Microsoft Research, USA
Roland Groz Grenoble Institute of Technology, France
Toru Hasegawa KDDI R&D Labs, Japan
Klaus Havelund Jet Propulsion Laboratory, USA
Rob Hierons Brunel University, UK
Teruo Higashino Osaka University, Japan



VIII Conference Organization

Dieter Hogrefe University of Gottingen, Germany
Antti Huima Conformiq Inc., USA
Thierry Jeron IRISA Rennes, France
Ferhat Khendek Concordia University, Canada
Myungchul Kim ICU, Korea
Hartmut Konig BTU Cottbus, Germany
Victor V. Kuliamin ISP RAS, Russia
David Lee Ohio State University, USA
Bruno Legeard Smartesting, France
Patricia Machado Federal University of Campina Grande, Brazil
Giulio Maggiore Telecom Italia Mobile, Italy
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