Proceedings

2018 ACM/IEEE 4th International
Genetic Improvement Workshop

— GI1 2018 —

27 May-3 June 2018
Gothenburg, Sweden






Proceedings

2018 ACM/IEEE 4th International
Genetic Improvement Workshop

— GI1 2018 —

27 May-3 June 2018
Gothenburg, Sweden

Association for ® IEEE
Computing Machinery Compg(i):%:‘ety




The Association for Computing Machinery
2 Penn Plaza, Suite 701
New York New York 10121-0701

ACM COPYRIGHT NOTICE. Copyright © 2018 by the Association for Computing Machinery,
Inc. Permission to make digital or hard copies of part or all of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed for
profit or commercial advantage and that copies bear this notice and the full citation on the
first page. Copyrights for components of this work owned by others than ACM must be
honored. Abstracting with credit is permitted. To copy otherwise, to republish, to post on
servers, or to redistribute to lists, requires prior specific permission and/or a fee. Request
permissions from Publications Dept., ACM, Inc., fax +1 (212) 869-0481,
or permissions@acm.org.

For other copying of articles that carry a code at the bottom of the first or last page, copying is
permitted provided that the per-copy fee indicated in the code is paid through the Copyright Clearance
Center, 222 Rosewood Drive, Danvers, MA 01923,
+1-978-750-8400, +1-978-750-4470 (fax).

Notice to Past Authors of ACM-Published Articles
ACM intends to create a complete electronic archive of all articles and/or other material previously
published by ACM. If you have written a work that was previously published by ACM in any journal or
conference proceedings prior to 1978, or any SIG Newsletter at any time, and you do NOT want this
work to appear in the ACM Digital Library, please inform permissions@acm.org, stating the title of the
work, the author(s), and where and when published.

ACM ISBN: 978-1-4503-5753-1

Editorial production by Randall Bilof
Cover art production by Annie Jiu

CPS 9

Conference Publishing Services

IEEE Computer Society
Conference Publishing Services (CPS)
http://www.computer.org/cps




2018 ACM/IEEE 4th
International Genetic
Improvement Workshop

GI 2018

Table of Contents

Welcome from the GL 2018 Chairs ....... ... ..., vii
Organizing Committee for GI 2008 .. ... ... ... viii
Program Committee for GL 2008 .. ... .. ... ix
Sponsors of GL 2008 .. ... xii
Invited Keynote for GL 2008 ... .. .. ... e xiii
Session 1

Neutrality and Epistasis in Program SPace .............c.oooiiiiiiiiii e 1

Joseph Renzullo (Arizona State University), Westley Weimer (University
of Michigan), Melanie Moses (University of New Mexico), and Stephanie
Forrest (Arizona State University)

Experiments in Genetic Divergence for Emergent SySteImSs .............coiuiiiniiiiiiiieiieiieeeie e e 9
Christopher McGowan (Lancaster University), Alexander Wild (Lancaster
University), and Barry Porter (Lancaster University)

A Turing Test for Genetic IMPrOVEIMEIE ............oiuuiiiiiiii et e e e e e e e 17
Afsoon Afzal (Carnegie Mellon University), Jeremy Lacomis (Carnegie
Mellon University), Claire Le Goues (Carnegie Mellon University), and
Christopher Steven Timperley (Carnegie Mellon University)

Session 2

Comparing Line and AST Granularity Level for Program Repair Using PyGGI ..............................c 19
Gabin An (Korea Advanced Institute of Science and Technology), Jinhan
Kim (Korea Advanced Institute of Science and Technology), and Shin Yoo
(Korea Advanced Institute of Science and Technology)

Performance LOCALISAtION ..........cc.uuiiiin ettt e ettt et e et e et et e eaans 27
Brendan Cody-Kenny (Trinity College Dublin and University College
Dublin), Michael O'Neill (University College Dublin), and Stephen
Barrett (Trinity College Dublin)

A Spoonful of DevOps Helps the GI GO DOWN ............oiiiiiiiiiiii e 35
Benoit Baudry (KTH), Nicolas Harrand (KTH), Eric Schulte (Grammatech),
Chris Timperley (Carnegie Mellon University), Shin Hwei Tan (National
University of Singapore), Marija Selakovic (TU Darmstadt), and
Emamurho Ugherughe (SAP)



Session 3

Learning to SYNtNESIZE ....... ..o e e e 37
Yingfei Xiong (Peking University), Bo Wang (Peking University),
Guirong Fu (Peking University), and Linfei Zang (State Information
Center)

Evolutionary Fuzzing for Genetic Improvement: Toward Adaptive Software Defense ................................... 45
Jason Landsborough (SSC Pacific), Stephen Harding (SSC Pacific), and
Bryan Beabout (SSC Pacific)

Author Index . . ... ... 47

vi



Welcome from the GI 2018 Chairs

It is our great pleasure to welcome you to the 4th International Genetic Improvement Workshop (GI
2018), held at ICSE 2018 on 2 June 2018 in Gothenburg, Sweden. Since 2015, the GI workshop has been
held annually as part of the Genetic and Evolutionary Computation Conference (GECCO). Indeed, while
a GI workshop will also be held at GECCO 2018 in Japan, we are very pleased that the 40th International
Conference on Software Engineering (ICSE 2018) agreed to host the fourth international GI workshop.
GI 2018 will be the first Genetic Improvement event to be co-located with a major software engineering
conference.

The goal of the GI workshops remains to bring together research from across the world to exchange ideas
about using optimisation techniques, particularly evolutionary computation such as genetic programming,
to improve existing software. We invited short two page position papers to encourage the discussion of
new ideas and recent work in addition to longer and more concrete research submissions. The call for
participation invited GI work on automated bug-fixing; improving functionality; decreasing memory
consumption; decreasing energy consumption; and “plastic surgery” transplanting of new functionality.
As you will see, we have accepted papers in most of these areas as well as papers on emergent systems,
security, adopting genetic improvement into continuous development and theoretical and landscape
studies. We had submissions from Europe, America and Asia. They were exactly evenly split between
full-length submissions (5) and two page position papers (5).

Putting together GI 2018 was a team effort. Firstly we thank the authors for providing the content of the
program. We would like to thank Claire Le Goues for giving a keynote talk. We are grateful to the
program committee who worked very hard in reviewing papers and providing feedback for authors.
Finally, we thank our sponsors: GrammaTech and the University of Michigan, and The Engineering and
Physical Sciences Research Council (EPSRC) and profits from the book “A Field Guide to Genetic
Programming” by Riccardo Poli, William B. Langdon and Nicholas Freitag McPhee.

We hope that you will find these papers thought provoking, and that the workshop will give an
opportunity to share ideas with other researchers from institutions around the world. As with the first
workshop, we expect that you will notice many areas of software engineering that are not covered. Our
primary aim remains to encourage you to participate. We hope for many questions along the lines of,
“Can GI do X?” to which the reply may be: please try! Go one step better than Lewis Carroll’s White
Queen in "Through the Looking-Glass, and What Alice Found There" and do something everyone else
considered to be impossible!

Sincerely,
Bill, Justyna, Katie, and Wes

GI 2018 Workshop Chairs
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Invited Keynote for GI 2018

Evolving Software Quality

Claire Le Goues
Institute for Software Research
Carnegie Mellon university

.

Genetic Improvement describes a class of search-based techniques that automatically improve
software along a variety of quality dimensions. In this talk, I will survey the research advances
that have made possible the significant recent progress in this field. I will focus on the ongoing
research opportunities that lie in genetic software improvement, with an especial focus on the
challenges of confidently reasoning about, measuring, and assuring the quality of automatically
and constantly evolving artifacts.
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