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Preface

This volume contains a selection of the papers presented at LOPSTR 2017, the 27th
International Symposium on Logic-Based Program Synthesis and Transformation held
during October 10–12, 2017, at the University of Namur, Belgium. It was co-located
with PPDP 2017, the 19th International ACM SIGPLAN Symposium on Principles and
Practice of Declarative Programming. The co-location of these two related conferences
has occurred several times and has been stimulating and cross-fertilizing.

Previous LOPSTR symposia were held in Edinburgh (2016), Siena (2015),
Canterbury (2014), Madrid (2013 and 2002), Leuven (2012 and 1997), Odense (2011),
Hagenberg (2010), Coimbra (2009), Valencia (2008), Lyngby (2007), Venice (2006
and 1999), London (2005 and 2000), Verona (2004), Uppsala (2003), Paphos (2001),
Manchester (1998, 1992 and 1991), Stockholm (1996), Arnhem (1995), Pisa (1994),
and Louvain-la-Neuve (1993). More information about the symposium can be found at:
https://www.sci.unich.it/lopstr17/.

The aim of the LOPSTR series is to stimulate and promote international research
and collaboration in logic-based program development. LOPSTR is open to contri-
butions on all aspects of logic-based program development, all stages of the software
life cycle, and issues of both programming-in-the-small and programming-in-the-large.
LOPSTR traditionally solicits contributions, in any language paradigm, in the areas of
synthesis, specification, transformation, analysis and verification, specialization, testing
and certification, composition, program/model manipulation, optimization, transfor-
mational techniques in software engineering, inversion, applications, and tools.
LOPSTR has a reputation for being a lively, friendly forum that allows for the pre-
sentation and discussion of both finished work and work in progress. Formal pro-
ceedings are produced only after the symposium so that authors can incorporate the
feedback from the conference presentation and discussion.

In response to the call for papers, 29 contributions were submitted from 13 different
countries. The Program Committee accepted five full papers for immediate inclusion in
the formal proceedings, and 14 more papers presented at the symposium were accepted
after a revision and another round of reviewing. Each submission was reviewed by
three Program Committee members or external referees. The paper “Context Genera-
tion from Formal Specifications for C Analysis Tools” by Michele Alberti and Julien
Signoles won the best paper award, sponsored by Springer. In addition to the 19
contributed papers, this volume includes the abstracts of the invited talks by three
outstanding speakers: Sumit Gulwani (Microsoft Research, USA) and Marieke
Huisman (University of Twente, The Netherlands), whose talks were shared with
PPDP, and Grigore Roşu (University of Illinois at Urbana-Champaign, USA).

We want to thank the Program Committee members, who worked diligently to
produce high-quality reviews for the submitted papers, as well as all the external
reviewers involved in the paper selection. We are very grateful to the LOPSTR 2017
Symposium Chair, Wim Vanhoof, and the local organizers for the great job they did in



managing the symposium. Many thanks also to Brigitte Pientka, the Program Com-
mittee chair of PPDP, with whom we often interacted for coordinating the two events.
We would also like to thank Andrei Voronkov for his excellent EasyChair system that
automates many of the tasks involved in chairing a conference. Special thanks go to the
invited speakers and to all the authors who submitted and presented their papers at
LOPSTR 2017.

We also thank our sponsors, the University of Namur, le Fonds de la Recherche
Scientifique (FNRS), the GRASCOMP Doctoral School, the FOCUS Research Group,
Microsoft Research, and Springer for their cooperation and support in the organization
of the symposium. Finally, Fabio Fioravanti gratefully acknowledges financial support
from the Italian INdAM Research group GNCS.

April 2018 Fabio Fioravanti
John P. Gallagher
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Programming by Examples: Applications,
Algorithms, and Ambiguity Resolution

Sumit Gulwani

Microsoft Research, USA
sumitg@microsoft.com

Abstract. 99% of computer users do not know programming and hence struggle
with repetitive tasks. Programming by Examples (PBE) can revolutionize this
landscape by enabling users to synthesize intended programs from example
based specifications. A key technical challenge in PBE is to search for programs
that are consistent with the examples provided by the user. Our efficient search
methodology is based on two key ideas: (i) Restriction of the search space to an
appropriate domain-specific language; (ii) A divide-and-conquer based search
paradigm that inductively reduces the problem of synthesizing a program with a
certain top-level operator to simpler synthesis problems over its sub-programs
by leveraging the operator’s inverse semantics. Another challenge in PBE is to
resolve the ambiguity in the example based specification. Our ambiguity reso-
lution methodology leverages two complementary approaches: (a) machine
learning based ranking techniques that can pick an intended program from
among those that satisfy the specification, and (b) active-learning based user
interaction models. I will illustrate these various concepts using Flash Fill,
FlashExtract, and FlashRelate—PBE technologies for data manipulation
domains. These technologies, which have been released inside various Micro-
soft products, are useful for data scientists who spend 80% of their time
wrangling with data. The Microsoft PROSE SDK allows easy construction of
such technologies.



A Verification Technique for Deterministic
Parallel Programs

Marieke Huisman

University of Twente, The Netherlands
m.huisman@utwente.nl

Abstract. A commonly used approach to develop parallel programs is to aug-
ment a sequential program with compiler directives that indicate which program
blocks may potentially be executed in parallel. This talk presents how we use
our verification technique for concurrent software, as supported by the VerCors
tool set, to prove correctness of compiler directives combined with functional
correctness of the program. We propose syntax and semantics for a simple core
language, capturing the main forms of deterministic parallel programs. This
language distinguishes three kinds of basic blocks: parallel, vectorized and
sequential blocks, which can be composed using three different composition
operators: sequential, parallel and fusion composition. We show that it is suf-
ficient to have contracts for the basic blocks to prove correctness of the compiler
directives, and moreover that functional correctness of the sequential program
implies correctness of the parallelized program. We also show how a
widely-used subset of OpenMP can be encoded into our core language, thus
effectively enabling the verification of OpenMP compiler directives, and we
discuss automated tool support for this verification process.



K: A Logic-Based Framework for Program
Semantics and Analysis

Grigore Roşu

University of Illinois at Urbana-Champaign, USA
grosu@illinois.edu

Abstract. K (kframework.org) is a logic-based executable semantic framework
in which programming languages, type systems and formal analysis tools can be
defined using special rewrite rules. The K (rewrite) rules make it explicit which
parts of the term they read-only, write-only, read-write, or do not care about.
Several real languages have been defined in K, such as C (ISO C11 standard),
Java (1.4), JavaScript (ES5), Ethereum Virtual Machine (EVM), Python,
Scheme, Verilog, and dozens of prototypical or classroom languages.
The ISO C11 semantics and a fast OCAML backend for K power RV-Match

(runtimeverification.com/match), one of the most advanced commercial auto-
mated analysis tools for C. K is a best-effort implementation of matching logic, a
logic which uniformly generalizes several logical frameworks important for
program analysis, such as: propositional logic, algebraic specification, FOL with
equality, modal logic, and separation logic.
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