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Preface

Broadening the adoption and applicability of formal methods hinges on being able to
combine different formalisms and different analysis techniques – because different
components may be more amenable to different techniques, or simply to express
complex properties and to reason about complex systems. The Integrated Formal
Methods (iFM) conference series targets research in formal approaches that combine
different methods for modeling and analysis. The conference covers a broad spectrum
of topics: from language design, to verification and analysis techniques, to supporting
tools and their integration into software engineering practice.

This volume contains the proceedings of iFM 2018, which took place in Maynooth
during September 5–7, 2018, and was hosted by the National University of Ireland. The
Program Committee (PC) received 60 paper submissions. After several weeks of
reviewing, followed by a lively online discussion among PC members, we selected 22
contributions (17 regular papers and five short papers) for inclusion in this proceedings
volume and presentation at the conference. The combination of topics covered by the
selected papers includes both theoretical approaches and practical implementations,
demonstrating that the underlying principle of integrating heterogeneous formal
methods can buttress rigorous solutions in different domains and at different levels of
abstraction.

The scientific program of iFM 2018 was completed by keynote talks given by
Cristian Cadar (Imperial College London, UK), Ana Cavalcanti (University of York,
UK), and Viktor Vafeiadis (MPI-SWS, Germany), whose content is also documented
in this volume. We would like to thank our invited speakers for delivering exciting
presentations that served as an inspiration to the iFM community.

We also thank the PC members and the reviewers who helped them for their
thorough reviewing work, and for animating a careful discussion of the merits of each
submission. Their names are listed on the following pages. The EasyChair system
provided indispensable practical support to the reviewing and discussion process.

The local organization in Maynooth ensured a successful and enjoyable conference.
We are grateful to all the organizers, and in particular to the general chair,
Rosemary Monahan, who took care of all organizational aspects with great resource-
fulness and punctuality. Thanks also to Hao Wu for helping with publicizing iFM 2018
and its related events.

Finally, we would like to acknowledge the organizations that sponsored the con-
ference: Maynooth University, Failte Ireland, Science Foundation Ireland, the Embassy
of France in Ireland, ACM SIGLOG, and Springer.

July 2018 Carlo A. Furia
Kirsten Winter
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Dynamic Symbolic Execution
for Software Analysis

Cristian Cadar

Imperial College London, UK
c.cadar@imperial.ac.uk

Abstract. Symbolic execution is a program analysis technique that can auto-
matically explore and analyse paths through a program. While symbolic exe-
cution was initially introduced in the seventies, it has only received significant
attention during the last decade, due to tremendous advances in constraint
solving technology and effective blending of symbolic and concrete execution
into what is often called dynamic symbolic execution. Dynamic symbolic
execution is now a key ingredient in many computer science areas, such as
software engineering, computer security, and software systems, to name just a
few.
In this talk, I will discuss recent advances and ongoing challenges in the area

of dynamic symbolic execution, drawing upon our experience developing sev-
eral symbolic execution tools for many different problems, such as
high-coverage test input generation, bug and security vulnerability detection,
patch testing and bounded verification, among many others.



Modelling and Verification
for Swarm Robotics

Ana Cavalcanti1, Alvaro Miyazawa1, Augusto Sampaio2, Wei Li3,
Pedro Ribeiro1 and Jon Timmis3

1 Department of Computer Science, University of York, UK
2 Centro de Informática, Universidade Federal de Pernambuco, Brazil

3 Department of Electronic Engineering, University of York, UK

Abstract. RoboChart is a graphical domain-specific language, based on UML,
but tailored for the modelling and verification of single robot systems. In this
paper, we introduce RoboChart facilities for modelling and verifying hetero-
geneous collections of interacting robots. We propose a new construct that
describes the collection itself, and a new communication construct that allows
fine-grained control over the communication patterns of the robots. Using these
novel constructs, we apply RoboChart to model a simple yet powerful and
widely used algorithm to maintain the aggregation of a swarm. Our constructs
can be useful also in the context of other diagrammatic languages, including
UML, to describe collections of arbitrary interacting entities.



Program Correctness
under Weak Memory Consistency

Viktor Vafeiadis

MPI-SWS, Germany

Abstract. It is fairly common knowledge that shared-memory concurrent pro-
grams running on modern multicore processors do not adhere to the interleaving
concurrency model, but rather exhibit weakly consistent behaviours, such as
store and load buffering. Formally, the semantics of shared-memory concurrent
programs is determined by a weak memory model, defined either by the pro-
gramming language (e.g., in the case of C/C++11 or Java) or by the hardware
architecture (e.g., for assembly and legacy C code).
These weak memory models pose two major challenges for software verifi-

cation. First, many standard proof techniques that were developed for inter-
leaving concurrency, such as the Owicki-Gries method, are unsound in the
context of weak memory consistency. Second, it is not even clear how to specify
the correctness of concurrent libraries when there is no a globally agreed notion
of time and state. To overcome these challenges, we therefore have to develop
new techniques for specifying and verifying weakly consistent concurrent
programs. The invited talk will present some first steps in this direction.
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