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This special issue contains selected papers published in FM 2018, the 22nd International Symposium on
Formal Methods, held in Oxford, UK, from 15 to 17, July, 2018. FM2018 included various workshops, tuto-
rials, and Industry Day and a Doctoral Symposium before and after the main event. It was a special event
since it was organised as part of FLoC (the Federated Logic Conference). There were 110 submissions from
authors from all over the world. From the 35 papers accepted, the editors invited the authors of the most
highly rated papers to submit extended versions for this special issue. The five selected papers reflect the
FM Symposium’s objective to advance the foundations and the practical application of formal methods.

Optimal and Robust Controller Synthesis Using Energy Timed Automata with Uncertainty by
Giovanni Bacci, Patricia Bouyer, Uli Fahrenberg, Kim G. Larsen, Nicolas Markey, and Pierre-Alain Reynier
proposes a decidable approach to resource-aware synthesis of controllers that gives absolute guarantees on
energy use. A hydraulic oil pump provides a real case study to illustrate the result.

A Weakness Measure for GR(1) Formulae by Davide G. Cavezza , Dalal Alrajeh, and Andrá György
presents an approach to identify minimal operational conditions, or, formally, weakest assumptions, specified
in temporal logic, that ensure feasibility of a specification. The engineering context for the work is also that
of synthesis methods; application of the result in quantitative model checking is also explored.

Formal Analysis of the Compact Position Reporting Algorithm by Aaron Dutle, Mariano Moscato,
Laura Titolo, César Muñoz, and Gregory Anderson is concerned with a real application, namely, a component
of modern surveillance systems for aircraft. It is verified using theorem proving with PVS and Frama-C. They
tackle a critical algorithm whose design has been a challenge in the presence of arithmetic errors.

Stepwise Development and Model Checking of a Distributed Interlocking System - using
RAISE by Signe Geisler and Anne E. Haxthausen addresses the long-standing problem of the safety of
railway interlocking systems. The work presented in this paper is based on the SAL model checker and a
novel extension of the RAISE notation tailored to SAL. A case study is a real distributed interlocking system.

Modular Verification of Programs with Effects and Effects Handlers by Thomas Letan, Yann
Régis-Gianas, Pierre Chifflier, and Guillaume Hiet puts forward an algebraic approach to verification using
the Coq theorem prover. It deals with compositional reasoning based on functional languages, such as that
of Coq, in the presence of side effects. The case study is a simplified version of a memory controller.
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We would like to thank all those who contributed to the success of FM 2018, including the whole FLoC
team, and, in particular, the PC Chairs, Jan Peleska and Bill Roscoe. We also thank the authors and review-
ers for the papers in this special issue. The influential work of Manfred Broy, recognised at the symposium
by the award of an FME Fellowship, applies methods with very solid and elegant foundations to important
areas of applications. Likewise, the papers here concentrate on constructive development and real examples,
all with very concrete practical motivations for the application of well founded techniques.
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