2022 IEEE/ACM 44th
International Conference on
Software Engineering:

Software Engineering in Practice
(ICSE-SEIP 2022)

Pittsburgh, Pennsylvania, USA
22-27 May 2022

.Q I E E E IEEE Catalog Number: CFP22L79-POD
° ISBN: 978-1-6654-9591-2



Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP22L79-POD
ISBN (Print-On-Demand): 978-1-6654-9591-2
ISBN (Online): 978-1-6654-9590-5

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

.com

proceedings



2022 IEEE/ACM 44th
International Conference on
Software Engineering:

Software Engineering in
Practice (ICSE-SEIP)

ICSE-SEIP 2022

Table of Contents
Message from the ICSE 2022 General Chair ..................ooiiiiiiiiiiiiiiii e xii
Message from the SEIP Chairs of ICSE 2022 ................uuiiiimiiiiiiiiiiiiiiiiiiees xiv

SEIP 2022 Program Committee

SEIP - Software Engineering in Practice

A Cross-Company Ethnographic Study on Software Teams for DevOps and Microservices:
Organization, Benefits, and ISSUES ................cooiiiiiiiiiiiiiiiii e 1

Xin Zhou (State Key Laboratory of Novel Software Technology, Software

Institute, Nanjing University, China), Huang Huang (State Grid Nanjing

Power Supply Company, China), He Zhang (State Key Laboratory of Novel

Software Technology, Software Institute, Nanjing University, China),

Xin Huang (State Key Laboratory of Novel Software Technology, Software

Institute, Nanjing University, China), Dong Shao (State Key Laboratory

of Novel Software Technology, Software Institute, Nanjing University,

China), and Chenxin Zhong (State Key Laboratory of Novel Software

Technology, Software Institute, Nanjing University, China)

A Software Impact Analysis Tool Based on Change History Learning and Its Evaluation
Haruya Iwasaki (Shibaura Institute of Technology, Japan), Tsuyoshi
Nakajima (Shibaura Institute of Technology, Japan), Ryota Tsukamoto
(Mitsubishi Electric Corporation, Japan), Kazuko Takahashi (Mitsubishi
Electric Corporation, Japan), and Shuichi Tokumoto (Mitsubishi
Electric Corporation, Japan)

A Static Analysis Framework for Data Science Notebooks .......................o 13
Pavle Suboti¢ (Microsoft, Serbia), Lazar Miliki¢ (Microsoft, Serbia),
and Milan Stoji¢ (Microsoft, Serbia)



A Unified Code Review Automation for Large-Scale Industry with Diverse Development
ENVITONIMENES ... oo 23

Hyungjin Kim (Samsung Research, Samsung Electronics, Korea), Yonghwi

Kwon (Samsung Research, Samsung Electronics, Korea), Hyukin Kwon

(Samsung Research, Samsung Electronics, Korea), Yeonhee Ryou (Samsung

Research, Samsung Electronics, Korea), Sangwoo Joh (Samsung Research,

Samsung Electronics, Korea), Taeksu Kim (Samsung Research, Samsung

Electronics, Korea), and Chul-Joo Kim (Samsung Research, Samsung

Electronics, Korea)

Al for Automated Code UPdates ................oouuiiiiiiiiiiiiiiiiiiee e 25
Salwa Alamir (J.P. Morgan Al Research, UK), Petr Babkin (].P. Morgan
Al Research, USA), Nacho Navarro (].P. Morgan Al Research, Spain), and
Sameena Shah (].P. Morgan Al Research, USA)

Analyzing the CMake Build System ...............cccooiiiiiiiiiiiiiiiiii e 27
KimHao Nguyen (University of Nebraska-Lincoln, USA), ThanhVu Nguyen
(George Mason University, USA), and Quoc-Sang Phan (Facebook, USA)

An Asynchronous Call Graph for JavaScript ..............ccccoiii 29
Dominik Seifert (National Taiwan University, Taipei), Michael Wan
(National Taiwan University, Taipei), Jane Hsu (National Taiwan
University, Taipei), and Benson Yeh (National Taiwan University,
Taipei)
An Empirical Study on Implicit Constraints in Smart Contract Static Analysis ............................... 31
Tingting Yin (Tsinghua University, China), Chao Zhang (Tsinghua
University, China), Yuandong Ni (Tsinghua University, China), Yixiong
Wu (Tsinghua University, China), Taiyu Wong (Tsinghua University,
China), Xiapu Luo (The Hong Kong Polytechnic University, China),
Zheming Li (Tsinghua University, China), and Yu Guo (SECBIT Labs,
China)

An Empirical Study on Quality Issues of eBay's Big Data SQL Analytics Platform .......................... 33
Feng Zhu (eBay.Inc), Lijie Xu (State Key Laboratory of Computer
Science, Institute of Software, Chinese Academy of Sciences), Gang Ma
(eBay.Inc), Shuping Ji (University of Toronto), [ie Wang (Ant
Technology Group), Gang Wang (eBay.Inc), Hongyi Zhang (eBay.Inc), Kun
Wan (eBay.Inc), Mingming Wang (eBay.Inc), Xingchao Zhang (eBay.Inc),
Yuming Wang (eBay.Inc), and [ingpin Li (eBay.Inc)

An Industrial Experience Report on Retro-Inspection ..................ccooiiiiiiiiiiiiiiii e, 43
Lanxin Yang (State Key Laboratory of Novel Software Technology,
Software Institute, Nanjing University), He Zhang (State Key
Laboratory of Novel Software Technology, Software Institute, Nanjing
University), Fuli Zhang (State Key Laboratory of Novel Software
Technology, Software Institute, Nanjing University), Xiaodong Zhang
(State Key Laboratory of Novel Software Technology, Software
Institute, Nanjing University), and Guoping Rong (State Key Laboratory
of Novel Software Technology, Software Institute, Nanjing University)

Automated Labeling and Classification of Business Rules from Software Requirement

) ol ¥ Tar=a 103 o T RS 53
Preethu Rose Anish (TCS Research, India), Prashant Lawhatre (TCS
Research, India), Ranit Chatterjee (TCS Research, India), Vivek Joshi
(TCS Research, India), and Smita Ghaisas (TCS Research, India)

vi



Automated Visual Testing for Mobile Apps in an Industrial Setting ...................ccooo 55
Dezhi Ran (School of Computer Science, Peking University, China),
Zongyang Li (School of Software and Microelectronics, Peking
University, China), Chenxu Liu (School of Computer Science, Peking
University, China), Wenyu Wang (University of lllinois
Urbana-Champaign, USA), Weizhi Meng (Alibaba Group, China), Xionglin
Wu (Alibaba Group, China), Hui Jin (Alibaba Group, China), Jing Cui
(Alibaba Group, China), Xing Tang (Alibaba Group, China), and Tao Xie
(School of Computer Science, Peking University, China)

Automatically Identifying Shared Root Causes of Test Breakages in SAP HANA ........................... 65
Gabin An (KAIST, Republic of Korea), Juyeon Yoon (KAIST, Republic of
Korea), Jeongju Sohn (University of Luxembourg, Luxembourg), Jingun
Hong (SAP Labs Korea, Republic of Korea), Dongwon Hwang (SAP Labs
Korea, Republic of Korea), and Shin Yoo (KAIST, Republic of Korea)

Automatic Anti-Pattern Detection in Microservice Architectures Based on Distributed
= er o V-GN 75
Tim Hiibener (Eindhoven University of Technology, The Netherlands),
Michel R. V. Chaudron (Eindhoven University of Technology, The
Netherlands), Yaping Luo (ING Bank, The Netherlands), Pieter Vallen
(ING Bank, The Netherlands), Jonck van der Kogel (ING Bank, The
Netherlands), and Tom Liefheid (ING Bank, The Netherlands)

Bug Tracking Process Smells In Practice ..................uuuuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiaees 77
Erdem Tuna (Bilkent University, Turkey), Viadimir Kovalenko (JetBrains
Research, Turkey), and Eray Tiiziin (Bilkent University, Turkey)

Build System Aware Multi-language Regression Test Selection in Continuous Integration .............. 87
Daniel Elsner (Technical University of Munich, Germany), Roland
Wuersching (Technical University of Munich, Germany), Markus
Schnappinger (Technical University of Munich, Germany), Alexander
Pretschner (Technical University of Munich, Germany), Maria Graber
(IVU Traffic Technologies, Germany), René Dammer (IVU Traffic
Technologies, Germany), and Silke Reimer (IVU Traffic Technologies,
Germany)

Bus Factor IN Practice ..o 97
Elgun Jabrayilzade (Bilkent University, Turkey), Mikhail Evtikhiev
(JetBrains Research, Russia), Evay Tiiziin (Bilkent University, Turkey),
and Vladimir Kovalenko (JetBrains Research, The Netherlands)

Challenges in Applying Continuous Experimentation: A Practitioners’ Perspective ...................... 107
Kevin Anderson (Delft University of Technology / Vista, Netherlands),
Denise Visser (bol.com, Netherlands), Jan-Willem Mannen (ING,
Netherlands), Yuxiang Jiang (Delft University of Technology,
Netherlands), and Arie van Deursen (Delft University of Technology,
Netherlands)

Code Reviewer Recommendation in Tencent: Practice, Challenge, and Direction .......................... 115
Qiuyuan Chen (Zhejiang University, China), Dezhen Kong (Zhejiang
University, China), Lingfeng Bao (Zhejiang University, China),
Chenxing Sun (Tencent Technology, China), Xin Xia (Zhejiang
University, China), and Shanping Li (Zhejiang University, China)

vii



Counterfactual Explanations for Models of Code ...............ooooiiiiiiiiiiiiiiiiiii e 125
Jiirgen Cito (TU Wien and Meta Platforms, Inc., Austria), Isil Dillig
(UT Austin, USA), Vijayaraghavan Murali (Meta Platforms, Inc., USA),
and Satish Chandra (Meta Platforms, Inc., USA)

Decision Models for Selecting Patterns and Strategies in Microservices Systems and Their
Evaluation by Practitioners .............cooouiiiiiiiiiiii e 135
Muhammad Waseem (Wuhan University, China), Peng Liang (Wuhan
University, China), Aakash Ahmad (University of Ha'il, Saudi Arabia),
Mojtaba Shahin (Monash University, Australia), Arif Ali Khan
(University of Oulu, Finland), and Gaston Mdrquez (Federico Santa
Maria Technical University, Chile)

Dependency Tracking for Risk Mitigation in Machine Learning (ML) Systems ............................. 145
Xiwei Xu (CSIRO Data61; University of New South Wales, Australia),
Chen Wang (CSIRO Data61; University of New South Wales, Australia),
Zhen Wang (CSIRO Data61; University of New South Wales, Australia),
Qinghua Lu (CSIRO Data61; University of New South Wales, Australia),
and Liming Zhu (CSIRO Data61; University of New South Wales,
Australia)

Dozer: Migrating Shell Commands to Ansible Modules via Execution Profiling and Synthesis ....... 147
Eric Horton (North Carolina State University, USA) and Chris Parnin
(North Carolina State University, USA)

Field-Based Static Taint Analysis for Industrial Microservices ..............cccccceeeiiiiiiiiiiiiiiinniieeeeee, 149
Zexin Zhong (Ant Group, China; University of Technology Sydney,
Australia), Jiangchao Liu (Ant Group, China), Diyu Wu (Ant Group,
China), Peng Di (Ant Group, China), Yulei Sui (University of
Technology Sydney, Australia), and Alex X. Liu (Ant Group, China)

How Does Code Reviewing Feedback Evolve?: A Longitudinal Study at Dell EMC ...................... 151
Ruiyin Wen (McGill University, Canada), Maxime Lamothe (Polytechnique
Montreal, Canada), and Shane McIntosh (University of Waterloo, Canada)

Improving Code Autocompletion with Transfer Learning ..................cccccocooiiiiiiiiiiiiiiieeeee, 161
Wen Zhou (Meta Platforms Inc., USA), Seohyun Kim (Meta Platforms Inc.,
USA), Vijayaraghavan Murali (Meta Platforms Inc., USA), and Gareth Ari
Aye (Meta Platforms Inc., USA)

Industry’s Cry for Tools that Support Large-Scale Refactoring ..................cccccoeeveeeiiiiiiiiiiiineeee.o, 163
James Ivers (CMU Software Engineering Institute, USA), Robert L. Nord
(CMU Software Engineering Institute, USA), Ipek Ozkaya (CMU Software
Engineering Institute, USA), Chris Seifried (CMU Software Engineering
Institute, USA), Christopher S. Timperley (Carnegie Mellon University,
USA), and Marouane Kessentini (Oakland University, USA)

Inspect]S: Leveraging Code Similarity and User-Feedback for Effective Taint Specification

Inference fOr JAVASCIIPL .......oouuiiiiiii e 165
Saikat Dutta (University of Illinois at Urbana-Champaign, USA), Diego
Garbervetsky (DC/UBA. ICC/CONICET, Argentina), Shuvendu K. Lahiri
(Microsoft Research, USA), and Max Schifer (GitHub, UK)

viii



Issues in the Adoption of the Scaled Agile Framework ................ccccoooiiiiiiiiiiin 175
Paolo Ciancarini (University of Bologna, Italy), Artem Kruglov
(Innopolis University, Russia), Witod Pedrycz (University of Alberta,
Canada), Dilshat Salikhov (Innopolis University, Russia), and
Giancarlo Succi (Innopolis University, Russia)

Looking for Lacunae in Bitcoin Core’s Fuzzing Efforts ..............ccccoooiiiiiiiiiii 185
Alex Groce (Northern Arizona University), Kush Jain (Carnegie Mellon
Univeristy), Rijnard van Tonder (Sourcegraph Inc.), Goutamkumar
Tulajappa Kalburgi (Northern Arizona University), and Claire Le Goues
(Carnegie Mellon University)

Mining Idioms in the Wild ... 187
Aishwarya Sivaraman (University of California, Los Angeles, USA), Rui
Abreu (Meta Platforms, Inc., USA), Andrew Scott (Meta Platforms, Inc.,
USA), Tobi Akomolede (Meta Platforms, Inc., USA), and Satish Chandra
(Meta Platforms, Inc., USA)

Mining Root Cause Knowledge from Cloud Service Incident Investigations for AIOps ................. 197
Amrita Saha (Salesforce Research Asia, Singapore) and Steven C.H. Hoi
(Salesforce Research Asia, Singapore)

On the Effectiveness of Machine Learning Experiment Management Tools ................................. 207
Samuel Idowu (Chalmers, University of Gothenburg, Sweden), Osman Osman
(Chalmers, University of Gothenburg, Sweden), Daniel Striiber
(Chalmers, University of Gothenburg, Sweden; Radboud University
Nijmegen, Netherlands), and Thorsten Berger (Chalmers, University of
Gothenburg, Sweden; Ruhr University Bochum, Germany)

Organizational Culture and its Impact on the BizDev Interface ...............ccccccoooiniiiiiiiiin 209
Caique G. Moreira (Universidade Estadual de Campinas, Brazil), Breno
B. N. de Franca (Universidade Estadual de Campinas, Brazil), and
Tayana U. Conte (Universidade Federal do Amazonas, Brazil)

Project Smells — Experiences in Analysing the Software Quality of ML Projects with Mllint .......... 211
Bart van Oort (TU Delft & Al for Fintech Research, ING, Netherlands),
Luis Cruz (TU Delft, Netherlands), Babak Loni (ML Engineering Chapter,
ING, Netherlands), and Arie van Deursen (TU Delft, Netherlands)

Record and Replay of Online Traffic for Microservices with Automatic Mocking Point

TAentifiCation .. .........oiiiii e 221
Jiangchao Liu (Ant Group, China), Jierui Liu (Ant Group, China), Peng
Di (Ant Group, China), Alex X. Liu (Ant Group, China), and Zexin Zhong
(Ant Group, China)

Reflekt: A Library for Compile-Time Reflection in Kotlin ...................cccooeiiiiiiiiiiiiie 231
Anastasiia Birillo (JetBrains Research, Serbia), Elena Lyulina
(JetBrains Research, Serbia), Maria Malysheva (JetBrains Research,
Russia; Saint Petersburg State University, Russia), Vladislav Tankov
(HSE University, Russia; JetBrains Research, The Netherlands), and
Timofey Bryksin (HSE University, Russia; JetBrains Research, Republic
of Cyprus)

Software Engineering for Responsible Al: An Empirical Study and Operationalised Patterns ......... 241
Qinghua Lu (CSIRO, Australia), Liming Zhu (CSIRO, Australia), Xiwei Xu
(CSIRO, Australia), Jon Whittle (CSIRO, Australia), David Douglas
(CSIRO, Australia), and Conrad Sanderson (CSIRO, Australia)



Strategies for Reuse and Sharing Among Data Scientists in Software Teams ................cccccccceeeee. 243
Will Epperson (Carnegie Mellon University, USA), April Yi Wang (The
University of Michigan, USA), Robert DeLine (Microsoft Research, USA),
and Steven M. Drucker (Microsoft Research, USA)

Surveying the Developer Experience of Flaky Tests ................ccoiiiiiiiiiiiiiiiiiniciie e 253
Owain Parry (University of Sheffield, UK), Gregory M. Kapfhammer
(Allegheny College, USA), Michael Hilton (Carnegie Mellon University,
USA), and Phil McMinn (University of Sheffield, UK)

Testing Machine Learning Systems in Industry: An Empirical Study ...................cccooeeieniii i, 263
Shuyue Li (Xi'an [iaotong University, China), Jiagi Guo (Xi'an
Jiaotong University, China), [ian-Guang Lou (Microsoft Research Asia,
China), Ming Fan (Xi'an [iaotong University, China), Ting Liu (Xi'an
Jiaotong University, China), and Dongmei Zhang (Microsoft Research
Asia, China)

The Impact of Flaky Tests on Historical Test Prioritization on Chrome ....................cccoeeeeeeiiiiiiin, 273
Emad Fallahzadeh (Concordia University, Canada) and Peter C. Rigby
(Concordia University, Canada)

The Unexplored Terrain of Compiler Warnings ...................oouvuiiiieeiiiiiiiiiiiiiieeeeeeeiiiiieee e 283
Gunnar Kudrjavets (University of Groningen, Netherlands), Aditya Kumar
(Snap, Inc., USA), Nachiappan Nagappan (Microsoft Research, USA), and
Ayushi Rastogi (University of Groningen, Netherlands)

Toward Among-Device Al from On-Device Al with Stream Pipeline ....................cccocccooiii. 285
Myungjoo Ham (Samsung Electronics, Republic of Korea), Sangjung Woo
(Samsung Electronics, Republic of Korea), Jaeyun Jung (Samsung
Electronics, Republic of Korea), Wook Song (Samsung Electronics,
Republic of Korea), Gichan Jang (Samsung Electronics, Republic of
Korea), Yongjoo Ahn (Samsung Electronics, Republic of Korea), and
Hyoungjoo Ahn (Samsung Electronics, Republic of Korea)

Towards a Green Quotient for Software Projects ................ccoooeiiiiiiiiiiiiiiiiieiiieeee e 295
Rohit Mehra (Accenture Labs, India), Vibhu Saujanya Sharma (Accenture
Labs, India), Vikrant Kaulgud (Accenture Labs, India), Sanjay Podder
(Accenture, India), and Adam P. Burden (Accenture, USA)

Towards Build Verifiability for Java-Based Systems ................ccccoooiiiiiiiiiiiiiiiiiiee e 297
Jiawen Xiong (Huawei China), Yong Shi (Huawei China), Boyuan Chen
(Huawei Canada), Filipe R. Cogo (Huawei Canada), and Zhen Ming Jiang
(York University)

Unreliable Test Infrastructures in Automotive Testing Setups ...t 307
Claudius Jordan (Technical University of Munich, Germany), Philipp
Foth (Technical University of Munich, Germany), Pretschner Alexander
(Technical University of Munich, Germany), and Matthias Fruth
(TraceTronic GmbH, Germany)

Using a Semantic Knowledge Base to Improve the Management of Security Reports in

Industrial DevVOPS PrOJECES ..........uuuiiiiiiiiiiiie e 309
Markus Voggenreiter (Siemens Technology, LMU Munich, Germany) and
Ulrich Schopp (fortiss GmbH, Germany)



Using Natural Language Processing Techniques to Improve Manual Test Case Descriptions ......... 311
Markos Viggiato (University of Alberta, Canada), Dale Paas (Prodigy
Education, Canada), Chris Buzon (Prodigy Education, Canada), and
Cor-Paul Bezemer (University of Alberta, Canada)

Verifying Dynamic Trait Objects in RUSt ... 321
Alexa VanHattum (Cornell University, Amazon, USA), Daniel
Schwartz-Narbonne (Amazon, USA), Nathan Chong (Amazon, USA), and
Adrian Sampson (Cornell University, USA)

What are Weak Links in the npm Supply Chain? .................ccooiiiiiiiiii e 331
Nusrat Zahan (North Carolina State University, USA), Thomas Zimmermann
(Microsoft Research, USA), Patrice Godefroid (Microsoft Research,
USA), Brendan Murphy (Microsoft Research, USA), Chandra Maddila
(Microsoft Research, USA), and Laurie Williams (North Carolina State
University, USA)

What's Bothering Developers in Code REVIEW? ... .........cooiiiiiiiiiiiiiiiiiiiiiiee e 341
Emma Siderberg (Lund University, Sweden), Luke Church (Lund
University, Sweden and University of Cambridge, United Kingdom),
Jiirgen Borstler (Blekinge Institute of Technology, Sweden), Diederick
C. Niehorster (Lund University, Sweden), and Christofer Rydenfilt
(Lund University, Sweden)

When Cyber-Physical Systems Meet Al: A Benchmark, an Evaluation, and a Way Forward ........... 343
Jiayang Song (University of Alberta, Canada), Deyun Lyu (Kyushu
University, Japan), Zhenya Zhang (Nanyang Technological University,
Singapore), Zhijie Wang (University of Alberta, Canada), Tianyi Zhang
(Purdue University, USA), and Lei Ma (University of Alberta, Canada;
Kyushu University, Japan; Alberta Machine Intelligence Institute
(Amii), Canada)

Author Index . . . ... 353

xi





