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ETAPS Foreword

Welcome to the proceedings of ETAPS 2018! After a somewhat coldish ETAPS 2017
in Uppsala in the north, ETAPS this year took place in Thessaloniki, Greece. I am
happy to announce that this is the first ETAPS with gold open access proceedings. This
means that all papers are accessible by anyone for free.

ETAPS 2018 was the 21st instance of the European Joint Conferences on Theory
and Practice of Software. ETAPS is an annual federated conference established in
1998, and consists of five conferences: ESOP, FASE, FoSSaCS, TACAS, and POST.
Each conference has its own Program Committee (PC) and its own Steering Com-
mittee. The conferences cover various aspects of software systems, ranging from
theoretical computer science to foundations to programming language developments,
analysis tools, formal approaches to software engineering, and security. Organizing
these conferences in a coherent, highly synchronized conference program facilitates
participation in an exciting event, offering attendees the possibility to meet many
researchers working in different directions in the field, and to easily attend talks of
different conferences. Before and after the main conference, numerous satellite work-
shops take place and attract many researchers from all over the globe.

ETAPS 2018 received 479 submissions in total, 144 of which were accepted,
yielding an overall acceptance rate of 30%. I thank all the authors for their interest in
ETAPS, all the reviewers for their peer reviewing efforts, the PC members for their
contributions, and in particular the PC (co-)chairs for their hard work in running this
entire intensive process. Last but not least, my congratulations to all authors of the
accepted papers!

ETAPS 2018 was enriched by the unifying invited speaker Martin Abadi (Google
Brain, USA) and the conference-specific invited speakers (FASE) Pamela Zave (AT &
T Labs, USA), (POST) Benjamin C. Pierce (University of Pennsylvania, USA), and
(ESOP) Derek Dreyer (Max Planck Institute for Software Systems, Germany). Invited
tutorials were provided by Armin Biere (Johannes Kepler University, Linz, Austria) on
modern SAT solving and Fabio Somenzi (University of Colorado, Boulder, USA) on
hardware verification. My sincere thanks to all these speakers for their inspiring and
interesting talks!

ETAPS 2018 took place in Thessaloniki, Greece, and was organised by the
Department of Informatics of the Aristotle University of Thessaloniki. The university
was founded in 1925 and currently has around 75,000 students; it is the largest uni-
versity in Greece. ETAPS 2018 was further supported by 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). The local
organization team consisted of Panagiotis Katsaros (general chair), loannis Stamelos,
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Lefteris Angelis, George Rahonis, Nick Bassiliades, Alexander Chatzigeorgiou, Ezio
Bartocci, Simon Bliudze, Emmanouela Stachtiari, Kyriakos Georgiadis, and Petros
Stratis (EasyConferences).

The overall planning for ETAPS is the main responsibility of the Steering Com-
mittee, and in particular of its Executive Board. The ETAPS Steering Committee
consists of an Executive Board and representatives of the individual ETAPS confer-
ences, as well as representatives of EATCS, EAPLS, and EASST. The Executive
Board consists of Gilles Barthe (Madrid), Holger Hermanns (Saarbriicken), Joost-Pieter
Katoen (chair, Aachen and Twente), Gerald Liittgen (Bamberg), Vladimiro Sassone
(Southampton), Tarmo Uustalu (Tallinn), and Lenore Zuck (Chicago). Other members
of the Steering Committee are: Wil van der Aalst (Aachen), Parosh Abdulla (Uppsala),
Amal Ahmed (Boston), Christel Baier (Dresden), Lujo Bauer (Pittsburgh), Dirk Beyer
(Munich), Mikolaj Bojanczyk (Warsaw), Luis Caires (Lisbon), Jurriaan Hage
(Utrecht), Rainer Hihnle (Darmstadt), Reiko Heckel (Leicester), Marieke Huisman
(Twente), Panagiotis Katsaros (Thessaloniki), Ralf Kiisters (Stuttgart), Ugo Dal Lago
(Bologna), Kim G. Larsen (Aalborg), Matteo Maffei (Vienna), Tiziana Margaria
(Limerick), Flemming Nielson (Copenhagen), Catuscia Palamidessi (Palaiseau),
Andrew M. Pitts (Cambridge), Alessandra Russo (London), Dave Sands (Gdoteborg),
Don Sannella (Edinburgh), Andy Schiirr (Darmstadt), Alex Simpson (Ljubljana),
Gabriele Taentzer (Marburg), Peter Thiemann (Freiburg), Jan Vitek (Prague), Tomas
Vojnar (Brno), and Lijun Zhang (Beijing).

I would like to take this opportunity to thank all speakers, attendees, organizers
of the satellite workshops, and Springer for their support. I hope you all enjoy the
proceedings of ETAPS 2018. Finally, a big thanks to Panagiotis and his local orga-
nization team for all their enormous efforts that led to a fantastic ETAPS in
Thessaloniki!

February 2018 Joost-Pieter Katoen



Preface

This volume contains the papers presented at the 27th European Symposium on Pro-
gramming (ESOP 2018) held April 16-19, 2018, in Thessaloniki, Greece. ESOP is one
of the European Joint Conferences on Theory and Practice of Software (ETAPS). It is
devoted to fundamental issues in the specification, design, analysis, and implementa-
tion of programming languages and systems.

The 36 papers in this volume were selected from 114 submissions based on origi-
nality and quality. Each submission was reviewed by three to six Program Committee
(PC) members and external reviewers, with an average of 3.3 reviews per paper.
Authors were given a chance to respond to these reviews during the rebuttal period
from December 6 to 8, 2017. All submissions, reviews, and author responses were
considered during the online discussion, which identified 74 submissions to be dis-
cussed further at the physical PC meeting held at Inria Paris, December 13—14, 2017.
Each paper was assigned a guardian, who was responsible for making sure that external
reviews were solicited if there was not enough non-conflicted expertise among the PC,
and for presenting a summary of the reviews and author responses at the PC meeting.
All non-conflicted PC members participated in the discussion of a paper’s merits. PC
members wrote reactions to author responses, including summaries of online discus-
sions and discussions during the physical PC meeting, so as to help the authors
understand decisions. Papers co-authored by members of the PC were held to a higher
standard and discussed toward the end of the physical PC meeting. There were ten such
submissions and five were accepted. Papers for which the program chair had a conflict
of interest were kindly handled by Fritz Henglein.

My sincere thanks to all who contributed to the success of the conference. This
includes the authors who submitted papers for consideration; the external reviewers,
who provided timely expert reviews, sometimes on short notice; and the PC, who
worked hard to provide extensive reviews, engaged in high-quality discussions about
the submissions, and added detailed comments to help authors understand the PC
discussion and decisions. I am grateful to the past ESOP PC chairs, particularly Jan
Vitek and Hongseok Yang, and to the ESOP SC chairs, Giuseppe Castagna and Peter
Thiemann, who helped with numerous procedural matters. I would like to thank the
ETAPS SC chair, Joost-Pieter Katoen, for his amazing work and his responsiveness.
HotCRP was used to handle submissions and online discussion, and helped smoothly
run the physical PC meeting. Finally, I would like to thank Catélin Hritcu for spon-
soring the physical PC meeting through ERC grant SECOMP, Mathieu Mourey and the
Inria Paris staff for their help organizing the meeting, and William Bowman for
assisting with the PC meeting.

February 2018 Amal Ahmed
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RustBelt: Logical Foundations for the Future
of Safe Systems Programming

Derek Dreyer

Max Planck Institute for Software Systems (MPI-SWS), Germany
dreyer@mpi-sws.org

Abstract. Rust is a new systems programming language, developed at Mozilla,
that promises to overcome the seemingly fundamental tradeoff in language
design between high-level safety guarantees and low-level control over resource
management. Unfortunately, none of Rust’s safety claims have been formally
proven, and there is good reason to question whether they actually hold.
Specifically, Rust employs a strong, ownership-based type system, but then
extends the expressive power of this core type system through libraries that
internally use unsafe features.

In this talk, I will present RustBelt (http://plv.mpi-sws.org/rustbelt), the first
formal (and machine-checked) safety proof for a language representing a real-
istic subset of Rust. Our proof is extensible in the sense that, for each new Rust
library that uses unsafe features, we can say what verification condition it must
satisfy in order for it to be deemed a safe extension to the language. We have
carried out this verification for some of the most important libraries that are used
throughout the Rust ecosystem.

After reviewing some essential features of the Rust language, I will describe
the high-level structure of the RustBelt verification and then delve into detail
about the secret weapon that makes RustBelt possible: the Iris framework for
higher-order concurrent separation logic in Coq (http://iris-project.org). I will
explain by example how Iris generalizes the expressive power of O’Hearn’s
original concurrent separation logic in ways that are essential for verifying the
safety of Rust libraries. I will not assume any prior familiarity with concurrent
separation logic or Rust.

This is joint work with Ralf Jung, Jacques-Henri Jourdan, Robbert Krebbers,
and the rest of the Iris team.
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