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Message from the Chairs

It is our great pleasure and honor to welcome everyone to the 31st IEEE/ACM International Conference
on Automated Software Engineering (ASE 2016). The ASE conference series is the premier research
forum for automated software engineering. Each year it brings together researchers and practitioners
from academia and industry to discuss foundations, techniques, and tools for automated analysis, design,
implementation,  testing,  and  maintenance  of  software  systems.  This  publication  contains  the
proceedings of the conference, which was held between September 3–7, 2016 in Singapore. The first
two days of the conference were allocated to workshops, tutorials, and a doctoral symposium, while the
last three days were for the presentations of keynotes, technical papers, and tool demo papers. 

Entering its fourth decade after its inception, the ASE conference is getting even more relevant today.
More and more individuals, businesses, and governments are relying on software systems, ranging from
small apps that run on handheld devices to large mission critical systems that run on the cloud. ASE
tools and techniques help in the construction and evolution of such systems to improve system reliability
and developer productivity.

ASE 2016 was held in the beautiful downtown campus of Singapore Management University. We are
excited to bring ASE for the first time to Singapore and the second time to Asia. Singapore is a green
island/city-state in Southeast Asia with a population of over 5 million people. It is a global transportation
hub and leading IT, commerce,  and financial  center. Thousands of  information  and communication
(infocomm) companies are located in Singapore, with tens of thousands of people working in this sector.

As a major highlight, ASE 2016 was able to attract 3 internationally renowned keynote speakers:
 Markus Püschel (ETH Zurich): “Program Generation for Performance”
 Wolfram Schulte (Microsoft): “Changing Microsoft's Build: Revolution or Evolution”
 David S. Rosenblum (National U. of Singapore): “The Power of Probabilistic Thinking”

For the technical research track, we received 353 paper submissions – a record for the ASE conference
series! 20 submissions were desk rejected without review, because they failed to follow the instructions
given in the call for papers or were clearly out of scope. The remaining 333 submissions – 284 technical
papers, 14 experience papers, and 35 new idea papers – were reviewed by the members of the Program
Committee and the Expert Review Panel, with each paper receiving, at least, 3 reviews. For the first
time, ASE pursued a lightweight double-blind review process. While our initial impression is positive,
we are still in the process of analyzing the data we collected. A report on double-blind reviewing is in
the process of making. We would like to thank our review process chairs, Yuriy Brun and Claire Le
Goues, for their help with the double-blind reviewing process. We had a very active online discussion
phase, with many long and detailed discussions among the members of the Program Committee (PC)
and the Expert Review Panel. During a two-day physical PC meeting held at the University of Passau on
July 12, 2016, the members of the Program Committee compiled the final selection of papers to be
presented  at  ASE 2016.  This  careful  and  thorough  review  process  resulted  in  the  selection  of  53
technical  research  papers,  4  experience  papers,  and  14  new ideas  papers  (some  of  these  were  re-
categorized).  Our sincere thanks go to members of the Program Committee and the Expert  Review
Panel, and the authors for their hard work and contributions!

Beside presentations of technical papers, the program of ASE 2016 also includes the presentations and
demonstrations of 20 tool papers. These papers were selected from 44 submissions. We thank our tool

iii



demonstration chairs  Yuanfang Cai  and Yang Liu along with tool  paper  authors to  make this  track
possible!

Furthermore, prior to the conference, 4 workshops were held on Sept 34, 2016  thanks to the hard work
of the workshop chairs Leonardo Mariani and Zhenchang Xing as well as the workshop organizers and
authors:

 Workshop on Specification, Comprehension, Testing and Debugging of Concurrent Programs.
Organizers:  Zijiang Yang, Ting Liu, and Daniel Xiapu Luo. 

 First  International  Workshop  on  Software  Refactoring.  Organizers:   Ali  Ouni,  Marouane
Kessentini, and Mel Ó Cinnéide. 

 Fifth International  Workshop on Software Mining. Organizers:  Ming Li,  Xiaoyin Wang,  and
Lucia.

 Workshop on Formal Methods for Analysis  of Business System. Organizers:  Ravindra Naik,
Raveendra Kumar Medicherla, and Ansuman Banerjee. 

ASE 2016 also offered a wide range of tutorials to conference attendees. The tutorials covered a broad
range of topics, such as model checking, product lines, program analysis, testing, search-based software
engineering, human computer interaction, and software mining. We thank our tutorial chairs Tien N.
Nguyen and Rui Abreu as well as the tutorial lecturers to make ASE 2016 attendees be spoilt for choice.

Furthermore, we would like to thank our doctoral symposium chairs Massimiliano Di Penta and Tien N.
Nguyen  for  organizing  the  annual  ASE  doctoral  symposium  on  Sept  4.  Many  doctoral  students
benefitted from advice given by a panel of experts and the keynote speaker Andrian Marcus.

Numerous organizing committee members have helped in various ways to make the event a success. We
would like to thank Lingxiao Jiang for serving as local arrangement/finance chair; Siau-Cheng Khoo for
serving as sponsorship chair; Jun Sun for serving as proceedings chair; Christian Kästner, Shahar Maoz,
and Xin Xia for serving as publicity co-chairs; Lingming Zhang and Lucia for serving as social media
co-chairs; Jin Song Dong and Steven Miller for serving as members of the local advisory committee;
Pavneet Singh Kochhar and Ferdian Thung for serving as webmasters. Additionally, we would also like
to thank various members of the administrative team of the School of Information Systems (SIS) and
Living Analytics Research Center (LARC), and members of the Software Analytics Research (SOAR)
group, who have contributed much in managing the finance and local arrangements.

Last  but  not  least,  we  would  like  to  thank  our  sponsors  – please  refer  to  the  conference  website
(http://ase2016.org/sponsors.html) for a full list – for providing various kinds of support.

David Lo, ASE 2016 General Chair
Sven Apel and Sarfraz Khurshid, ASE 2016 PC Chairs
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Ivan Bocić and Tevfik Bultan — University of California at Santa Barbara, USA . . . . . . . . . . . . . . . . . . . 155

SOFIA: An Automated Security Oracle for Black-Box Testing of SQL-Injection Vulnerabilities
Mariano Ceccato, Cu D. Nguyen, Dennis Appelt, and Lionel C. Briand — Fondazione Bruno Kessler, Italy; University of
Luxembourg, Luxembourg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Supporting Oracle Construction via Static Analysis
Junjie Chen, Yanwei Bai, Dan Hao, Lingming Zhang, Lu Zhang, Bing Xie, and Hong Mei — Peking University, China;
University of Texas at Dallas, USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

Crowdsourcing

Local-Based Active Classification of Test Report to Assist Crowdsourced Testing
Junjie Wang, Song Wang, Qiang Cui, and Qing Wang — Institute of Software at Chinese Academy of Sciences, China;
University of Waterloo, Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

Multi-objective Test Report Prioritization using Image Understanding
Yang Feng, James A. Jones, Zhenyu Chen, and Chunrong Fang — University of California at Irvine, USA; Nanjing
University, China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

CrowdService: Serving the Individuals through Mobile Crowdsourcing and Service Composition
Xin Peng, Jingxiao Gu, Tian Huat Tan, Jun Sun, Yijun Yu, Bashar Nuseibeh, and Wenyun Zhao — Fudan University,
China; Singapore University of Technology and Design, Singapore; Open University, UK; Open University, Ireland . 214

QUICKAR: Automatic Query Reformulation for Concept Location using Crowdsourced Knowledge
Mohammad Masudur Rahman and Chanchal K. Roy — University of Saskatchewan, Canada . . . . . . . . . . . . 220

Android
Taming Android Fragmentation: Characterizing and Detecting Compatibility Issues for Android Apps

Lili Wei, Yepang Liu, and Shing-Chi Cheung — Hong Kong University of Science and Technology, China . . . . . . 226
Automated Model-Based Android GUI Testing using Multi-level GUI Comparison Criteria

Young-Min Baek and Doo-Hwan Bae — KAIST, South Korea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238
HybriDroid: Static Analysis Framework for Android Hybrid Applications

Sungho Lee, Julian Dolby, and Sukyoung Ryu — KAIST, South Korea; IBM Research, USA . . . . . . . . . . . . . 250

Faults
Locus: Locating Bugs from Software Changes

Ming Wen, Rongxin Wu, and Shing-Chi Cheung — Hong Kong University of Science and Technology, China . . . . 262
Fine-Tuning Spectrum Based Fault Localisation with Frequent Method Item Sets

Gulsher Laghari, Alessandro Murgia, and Serge Demeyer — University of Antwerp, Belgium . . . . . . . . . . . . . 274

xiii



Recommending Relevant Classes for Bug Reports using Multi-objective Search
Rafi Almhana, Wiem Mkaouer, Marouane Kessentini, and Ali Ouni — University of Michigan, USA; Osaka University,
Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286

An Empirical Study on Dependence Clusters for Effort-Aware Fault-Proneness Prediction
Yibiao Yang, Mark Harman, Jens Krinke, Syed Islam, David Binkley, Yuming Zhou, and Baowen Xu — Nanjing
University, China; University College London, UK; University of East London, UK; Loyola University Maryland, USA 296

Program Analysis

StraightTaint: Decoupled Offline Symbolic Taint Analysis
Jiang Ming, Dinghao Wu, Jun Wang, Gaoyao Xiao, and Peng Liu — Pennsylvania State University, USA . . . . . . . 308

IncA: A DSL for the Definition of Incremental Program Analyses
Tamás Szabó, Sebastian Erdweg, and Markus Voelter — itemis, Netherlands; Delft University of Technology, Netherlands;
itemis, Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320

What Developers Want and Need from Program Analysis: An Empirical Study
Maria Christakis and Christian Bird — Microsoft Research, USA . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

DistIA: A Cost-Effective Dynamic Impact Analysis for Distributed Programs
Haipeng Cai and Douglas Thain — Washington State University, USA; University of Notre Dame, USA . . . . . . . 344

Locks and Races
Radius Aware Probabilistic Testing of Deadlocks with Guarantees

Yan Cai and Zijiang Yang — Institute of Software at Chinese Academy of Sciences, China; Western Michigan University,
USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356

LockPeeker: Detecting Latent Locks in Java APIs
Ziyi Lin, Hao Zhong, Yuting Chen, and Jianjun Zhao — Shanghai Jiao Tong University, China; Kyushu University, Japan 368

Sound Static Deadlock Analysis for C/Pthreads
Daniel Kroening, Daniel Poetzl, Peter Schrammel, and Björn Wachter — University of Oxford, UK; University of Sussex,
UK; SSW-Trading, Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379

Static Race Detection for Device Drivers: The Goblint Approach
Vesal Vojdani, Kalmer Apinis, Vootele Rõtov, Helmut Seidl, Varmo Vene, and Ralf Vogler — University of Tartu,
Estonia; TU Munich, Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

Empirical Studies and New Ideas

An Empirical Evaluation of Two User Interfaces of an Interactive Program Verifier
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