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Foreword

ETAPS 2014 was the 17th instance of the European Joint Conferences on The-
ory and Practice of Software. ETAPS is an annual federated conference that
was established in 1998, and this year consisted of six constituting conferences
(CC, ESOP, FASE, FoSSaCS, TACAS, and POST) including eight invited speak-
ers and two tutorial speakers. Before and after the main conference, numerous
satellite workshops took place and attracted many researchers from all over the
globe.

ETAPS is a confederation of several conferences, each with its own Program
Committee (PC) and its own Steering Committee (if any). The conferences cover
various aspects of software systems, ranging from theoretical foundations to pro-
gramming language developments, compiler advancements, analysis tools, formal
approaches to software engineering, and security. Organizing these conferences
in a coherent, highly synchronized conference program, enables the participation
in an exciting event, having the possibility to meet many researchers working
in different directions in the field, and to easily attend the talks of different
conferences.

The six main conferences together received 606 submissions this year, 155 of
which were accepted (including 12 tool demonstration papers), yielding an over-
all acceptance rate of 25.6%. I thank all authors for their interest in ETAPS, all
reviewers for the peer reviewing process, the PC members for their involvement,
and in particular the PC co-chairs for running this entire intensive process. Last
but not least, my congratulations to all authors of the accepted papers!

ETAPS 2014 was greatly enriched by the invited talks of Geoffrey Smith
(Florida International University, USA) and John Launchbury (Galois, USA),
both unifying speakers, and the conference-specific invited speakers (CC) Benôıt
Dupont de Dinechin (Kalray, France), (ESOP) Maurice Herlihy (Brown
University, USA), (FASE) Christel Baier (Technical University of Dresden, Ger-
many), (FoSSaCS) Petr Jančar (Technical University of Ostrava, Czech Repub-
lic), (POST) David Mazières (Stanford University, USA), and finally (TACAS)
Orna Kupferman (Hebrew University Jerusalem, Israel). Invited tutorials were
provided by Bernd Finkbeiner (Saarland University, Germany) and Andy Gor-
don (Microsoft Research, Cambridge, UK). My sincere thanks to all these speak-
ers for their great contributions.

For the first time in its history, ETAPS returned to a city where it had been
organized before: Grenoble, France. ETAPS 2014 was organized by the Univer-
sité Joseph Fourier in cooperation with the following associations and societies:
ETAPS e.V., EATCS (European Association for Theoretical Computer Science),
EAPLS (European Association for Programming Languages and Systems), and
EASST (European Association of Software Science and Technology). It had
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support from the following sponsors: CNRS, Inria, Grenoble INP, PERSYVAL-
Lab, Université Joseph Fourier, and Springer-Verlag.

The organization team comprised:

General Chair: Saddek Bensalem
Conferences Chair: Alain Girault and Yassine Lakhnech
Workshops Chair: Axel Legay
Publicity Chair: Yliès Falcone
Treasurer: Nicolas Halbwachs
Webmaster: Marius Bozga

The overall planning for ETAPS is the responsibility of the Steering Commit-
tee (SC). The ETAPS SC consists of an executive board (EB) and representa-
tives of the individual ETAPS conferences, as well as representatives of EATCS,
EAPLS, and EASST. The Executive Board comprises Gilles Barthe (satellite
events, Madrid), Holger Hermanns (Saarbrücken), Joost-Pieter Katoen (chair,
Aachen and Twente), Gerald Lüttgen (treasurer, Bamberg), and Tarmo Uustalu
(publicity, Tallinn). Other current SC members are: Mart́ın Abadi (Santa Cruz
and Mountain View), Erika Ábrahám (Aachen), Roberto Amadio (Paris), Chris-
tel Baier (Dresden), Saddek Bensalem (Grenoble), Giuseppe Castagna (Paris),
Albert Cohen (Paris), Alexander Egyed (Linz), Riccardo Focardi (Venice), Björn
Franke (Edinburgh), Stefania Gnesi (Pisa), Klaus Havelund (Pasadena), Reiko
Heckel (Leicester), Paul Klint (Amsterdam), Jens Knoop (Vienna), Steve Kre-
mer (Nancy), Pasquale Malacaria (London), Tiziana Margaria (Potsdam), Fabio
Martinelli (Pisa), Andrew Myers (Boston), Anca Muscholl (Bordeaux), Catuscia
Palamidessi (Palaiseau), Andrew Pitts (Cambridge), Arend Rensink (Twente),
Don Sanella (Edinburgh), Vladimiro Sassone (Southampton), Ina Schäfer (Braun-
schweig), Zhong Shao (New Haven), Gabriele Taentzer (Marburg), Cesare Tinelli
(Iowa), Jan Vitek (West Lafayette), and Lenore Zuck (Chicago).

I sincerely thank all ETAPS SC members for all their hard work in making the
17th ETAPS a success. Moreover, thanks to all speakers, attendants, organizers
of the satellite workshops, and Springer for their support. Finally, many thanks
to Saddek Bensalem and his local organization team for all their efforts enabling
ETAPS to return to the French Alps in Grenoble!

January 2014 Joost-Pieter Katoen



Preface

This volume contains the proceedings of TACAS 2014: the 20th International
Conference on Tools and Algorithms for the Construction and Analysis of Sys-
tems. TACAS 2014 took place during April 7–11, 2014, in Grenoble, France. It
was part of ETAPS 2014: the 17th European Joint Conferences on Theory and
Practice of Software.

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 research areas covered by TACAS include, but are not limited to, formal
methods, software and hardware specification and verification, static analysis,
dynamic analysis, model checking, theorem proving, decision procedures, real-
time, hybrid and stochastic systems, communication protocols, programming
languages, and software engineering. TACAS provides a venue where common
problems, heuristics, algorithms, data structures, and methodologies in these
areas can be discussed and explored.

TACAS 2014 solicited four kinds of papers, including three types of full-length
papers (15 pages), as well as short tool demonstration papers (6 pages):

– Research papers – papers describing novel research.
– Case study papers – papers reporting on case studies (preferably in a “real

life” setting), describing methodologies and approaches used.
– Regular tool papers – papers describing a tool, and focusing on engineering

aspects of the tool, including, e.g., software architecture, data structures,
and algorithms.

– Tool demonstration papers – papers focusing on the usage aspects of tools.

This year TACAS attracted a total of 161 paper submissions, divided into
117 research papers, 11 case study papers, 18 regular tool papers, and 15 tool
demonstration papers. Each submission was refereed by at least three reviewers.
Papers by PC members were refereed by four reviewers. 42 papers were accepted
for presentation at the conference: 26 research papers, 3 case study papers, 6
regular tool papers, and 7 tool demonstration papers. This yields an overall
acceptance rate of 26.1%. The acceptance rate for full papers (research + case
study + regular tool) was 24.0%.

TACAS 2014 also hosted the Competition on Software Verification again, in
its third edition. This volume includes an overview of the competition results,
and short papers describing 11 of the 15 tools that participated in the competi-
tion. These papers were reviewed by a separate Program Committee, and each
included paper was refereed by at least four reviewers. The competition was
organized by Dirk Beyer, the Competition Chair. A session in the TACAS pro-
gram was reserved for presenting the results (by the Chair) and the participating
verifiers (by the developer teams).
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In addition to refereed contributions, the program included an invited talk by
Orna Kupferman. TACAS took place in an exciting and vibrant scientific atmo-
sphere, jointly with five other sister conferences (CC, ESOP, FASE, FoSSaCS,
and POST), with related scientific fields of interest, their invited speakers, and
the ETAPS unifying speakers Geoffrey Smith and John Launchbury.

We would like to thank all of the authors who submitted papers to TACAS
2014, the ProgramCommittee members, and additional reviewers, without whom
TACAS would not be a success. Nikolaj Bjørner provided invaluable help as
TACAS Tool Chair, and Dirk Beyer as the Chair of the Competition on Software
Verification. We thank the competition teams for participating and show-casing
their tools to the TACAS community. We benefited greatly from the EasyChair
conference management system, which we used to handle the submission, re-
view, discussion, and proceedings preparation processes. Finally, we would like
to thank the TACAS Steering Committee, the ETAPS Steering Committee, and
the ETAPS Organizing Committee chaired by Saddek Bensalem.

January 2014 Erika Ábrahám
Klaus Havelund
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Timed and Hybrid Systems

Forward Reachability Computation for Autonomous Max-Plus-Linear
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248

Dieky Adzkiya, Bart De Schutter, and Alessandro Abate

Compositional Invariant Generation for Timed Systems . . . . . . . . . . . . . . . 263
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