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Foreword

ETAPS 2010 was the 13th instance of the European Joint Conferences on The-
ory and Practice of Software. ETAPS is an annual federated conference that was
established in 1998 by combining a number of existing and new conferences. This
year it comprised the usual five sister conferences (CC, ESOP, FASE, FOSSACS,
TACAS), 19 satellite workshops (ACCAT, ARSPA-WITS, Bytecode, CMCS,
COCV, DCC, DICE, FBTC, FESCA, FOSS-AMA, GaLoP, GT-VMT, LDTA,
MBT, PLACES, QAPL, SafeCert, WGT, and WRLA) and seven invited lec-
tures (excluding those that were specific to the satellite events). The five main
conferences this year received 497 submissions (including 31 tool demonstration
papers), 130 of which were accepted (10 tool demos), giving an overall accep-
tance rate of 26%, with most of the conferences at around 24%. Congratulations
therefore to all the authors who made it to the final programme! I hope that most
of the other authors will still have found a way of participating in this exciting
event, and that you will all continue submitting to ETAPS and contributing to
make of it the best conference on software science and engineering.
The events that comprise ETAPS address various aspects of the system de-

velopment process, including specification, design, implementation, analysis and
improvement. The languages, methodologies and tools which support these ac-
tivities are all well within its scope. Different blends of theory and practice are
represented, with an inclination toward theory with a practical motivation on the
one hand and soundly based practice on the other. Many of the issues involved
in software design apply to systems in general, including hardware systems, and
the emphasis on software is not intended to be exclusive.
ETAPS is a confederation in which each event retains its own identity, with

a separate Programme Committee and proceedings. Its format is open-ended,
allowing it to grow and evolve as time goes by. Contributed talks and system
demonstrations are in synchronised parallel sessions, with invited lectures in
plenary sessions. Two of the invited lectures are reserved for ‘unifying’ talks on
topics of interest to the whole range of ETAPS attendees. The aim of cramming
all this activity into a single one-week meeting is to create a strong magnet for
academic and industrial researchers working on topics within its scope, giving
them the opportunity to learn about research in related areas, and thereby to
foster new and existing links between work in areas that were formerly addressed
in separate meetings.
ETAPS 2010 was organised by the University of Cyprus in cooperation with:

� European Association for Theoretical Computer Science (EATCS)
� European Association for Programming Languages and Systems (EAPLS)
� European Association of Software Science and Technology (EASST)

and with support from the Cyprus Tourism Organisation.



VI Foreword

The organising team comprised:

General Chairs: Tiziana Margaria and Anna Philippou
Local Chair: George Papadopoulos
Secretariat: Maria Kittira
Administration: Petros Stratis
Satellite Events: Anna Philippou
Website: Konstantinos Kakousis.

Overall planning for ETAPS conferences is the responsibility of its Steering
Committee, whose current membership is:

Vladimiro Sassone (Southampton, Chair), Parosh Abdulla (Uppsala), Luca
de Alfaro (Santa Cruz), Gilles Barthe (IMDEA-Software), Giuseppe Castagna
(CNRS Paris), Marsha Chechik (Toronto), Sophia Drossopoulou (Imperial
College London), Javier Esparza (TU Munich), Dimitra Giannakopoulou
(CMU/NASA Ames), Andrew D. Gordon (MSR Cambridge), Rajiv Gupta
(UC Riverside), Chris Hankin (Imperial College London), Holger Hermanns
(Saarbrücken), Mike Hinchey (Lero, the Irish Software Engineering Research
Centre), Martin Hofmann (LM Munich), Joost-Pieter Katoen (Aachen), Paul
Klint (Amsterdam), Jens Knoop (Vienna), Shriram Krishnamurthi (Brown),
Kim Larsen (Aalborg), Rustan Leino (MSR Redmond), Gerald Luettgen
(Bamberg), Rupak Majumdar (Los Angeles), Tiziana Margaria (Potsdam),
Ugo Montanari (Pisa), Oege de Moor (Oxford), Luke Ong (Oxford), Fer-
nando Orejas (Barcelona) Catuscia Palamidessi (INRIA Paris), George Pa-
padopoulos (Cyprus), David Rosenblum (UCL), Don Sannella (Edinburgh), João
Saraiva (Minho), Michael Schwartzbach (Aarhus), Perdita Stevens (Edinburgh),
Gabriele Taentzer (Marburg), and Martin Wirsing (LM Munich).
I would like to express my sincere gratitude to all of these people and or-

ganisations, the Programme Committee Chairs and members of the ETAPS
conferences, the organisers of the satellite events, the speakers themselves, the
many reviewers, all the participants, and Springer for agreeing to publish the
ETAPS proceedings in the ARCoSS subline.
Finally, I would like to thank the organising Chair of ETAPS 2010, George

Papadopoulos, for arranging for us to have ETAPS in the most beautiful sur-
roundings of Paphos.

January 2010 Vladimiro Sassone



Preface

This volume contains the proceedings of the 16th International Conference on
Tools and Algorithms for the Construction and Analysis of Systems (TACAS
2010). TACAS 2010 took place in Paphos, Cyprus, March 22–25, 2010, as part
of the 13th European Joint Conferences on Theory and Practice of Software
(ETAPS 2010), whose aims, organization, and history are presented in the
foreword of this volume by the ETAPS Steering Committee Chair, Vladimiro
Sassone.
TACAS is a forum for researchers, developers, and users interested in rigor-

ously based tools and algorithms for the construction and analysis of systems.
The conference serves to bridge the gaps between different communities that
share common interests in tool development and its algorithmic foundations.
The research areas covered by such communities include, but are not limited to,
formal methods, software and hardware verification, static analysis, program-
ming languages, software engineering, real-time systems, and communications
protocols. The TACAS forum provides a venue for such communities at which
common problems, heuristics, algorithms, data structures, and methodologies
can be discussed and explored. TACAS aims to support researchers in their
quest to improve the usability, utility, flexibility, and efficiency of tools and algo-
rithms for building systems. Tool descriptions and case studies with a conceptual
message, as well as theoretical papers with clear relevance for tool construction,
are all encouraged. The specific topics covered by the conference include, but are
not limited to, the following: specification and verification techniques for finite
and infinite-state systems, software and hardware verification, theorem-proving
and model-checking, system construction and transformation techniques, static
and run-time analysis, abstraction techniques for modeling and validation, com-
positional and refinement-based methodologies, testing and test-case generation,
analytical techniques for safety, security, or dependability, analytical techniques
for real-time, hybrid, or stochastic systems, integration of formal methods and
static analysis in high-level hardware design or software environments, tool en-
vironments and tool architectures, SAT and SMT solvers, and applications and
case studies.
TACAS traditionally considers two types of papers: research papers and tool

demonstration papers. Research papers are full-length papers that contain novel
research on topics within the scope of the TACAS conference and have a clear rel-
evance for tool construction. Tool demonstration papers are shorter papers that
give an overview of a particular tool and its applications or evaluation. TACAS
2010 received a total of 134 submissions including 24 tool demonstration papers
and accepted 35 papers of which 9 papers were tool demonstration papers. Each
submission was evaluated by at least three reviewers. After a six-week reviewing
process, the program selection was carried out in a two-week electronic Program



VIII Preface

Committee meeting. We believe that the committee deliberations resulted in a
strong technical program.
Joseph Sifakis from Verimag, France, gave the unifying ETAPS 2010 invited

talk on “Embedded Systems Design — Scientific Challenges and Work Direc-
tions.” The abstract of his talk is included in this volume. Jean-François Raskin
from the Université Libre de Bruxelles, Belgium gave the TACAS 2010 invited
talk on “Antichain Algorithms for Finite Automata.”
As TACAS 2010 Program Committee Co-chairs we would like to thank the

authors of all submitted papers, the Program Committee members, and all the
referees for their invaluable contribution in guaranteeing such a strong technical
program. We also thank the EasyChair system for hosting the conference sub-
mission and program selection process and automating much of the proceedings
generation process. We would like to express our appreciation to the ETAPS
Steering Committee and especially its Chair, Vladimiro Sassone, as well as the
Organizing Committee for their efforts in making ETAPS 2010 such a successful
event.
Finally, we remember with sadness the sudden passing of Amir Pnueli in

2009. His intellectual leadership and his patronage will be missed by the entire
ETAPS community.

January 2010 Javier Esparza
Rupak Majumdar



Organization

Steering Committee

Ed Brinksma ESI and University of Twente, The Netherlands
Rance Cleaveland University of Maryland, College Park and Fraunhofer

USA Inc., USA
Kim G. Larsen Aalborg University, Denmark
Bernhard Steffen University of Dortmund, Germany
Lenore Zuck University of Illinois at Chicago, USA

Program Committee

Parosh Abdulla Uppsala University, Sweden
Josh Berdine Microsoft Research Cambridge, UK
Armin Biere Johannes Kepler University, Linz, Austria
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Sébastien Bardin, Philippe Herrmann, and Florian Perroud

Satisfiability Modulo the Theory of Costs: Foundations and
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

Alessandro Cimatti, Anders Franzén, Alberto Griggio,
Roberto Sebastiani, and Cristian Stenico

Optimal Tableau Algorithms for Coalgebraic Logics . . . . . . . . . . . . . . . . . . 114
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Trace-Based Symbolic Analysis for Atomicity Violations . . . . . . . . . . . . . . 328
Chao Wang, Rhishikesh Limaye, Malay Ganai, and Aarti Gupta

Tools III

ACS: Automatic Converter Synthesis for SoC Bus Protocols . . . . . . . . . . . 343
Karin Avnit, Arcot Sowmya, and Jorgen Peddersen

AlPiNA: An Algebraic Petri Net Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . 349
Didier Buchs, Steve Hostettler, Alexis Marechal, and Matteo Risoldi

PASS: Abstraction Refinement for Infinite Probabilistic Models . . . . . . . . 353
Ernst Moritz Hahn, Holger Hermanns, Björn Wachter, and
Lijun Zhang

Real Time and Information Flow

Arrival Curves for Real-Time Calculus: The Causality Problem and Its
Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358

Matthieu Moy and Karine Altisen

Computing the Leakage of Information-Hiding Systems . . . . . . . . . . . . . . . 373
Miguel E. Andrés, Catuscia Palamidessi, Peter van Rossum, and
Geoffrey Smith



XVI Table of Contents

Statistical Measurement of Information Leakage . . . . . . . . . . . . . . . . . . . . . 390
Konstantinos Chatzikokolakis, Tom Chothia, and Apratim Guha

SAT Based Bounded Model Checking with Partial Order Semantics for
Timed Automata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405

Janusz Malinowski and Peter Niebert

Testing

Preemption Sealing for Efficient Concurrency Testing . . . . . . . . . . . . . . . . . 420
Thomas Ball, Sebastian Burckhardt, Katherine E. Coons,
Madanlal Musuvathi, and Shaz Qadeer

Code Mutation in Verification and Automatic Code Correction . . . . . . . . 435
Gal Katz and Doron Peled

Efficient Detection of Errors in Java Components Using Random
Environment and Restarts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451

Pavel Parizek and Tomas Kalibera

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




