2022 48th Euromicro Conference
on Software Engineering and
Advanced Applications

(SEAA 2022)

Gran Canaria, Spain
31 August — 2 September 2022

.Q IE E E IEEE Catalog Number: CFP2292A-POD
° ISBN: 978-1-6654-6153-5



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: CFP2292A-POD
ISBN (Print-On-Demand): 978-1-6654-6153-5
ISBN (Online): 978-1-6654-6152-8

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

proceedings

.com



2022 48th Euromicro
Conference on Software

Engineering and Advanced
Applications (SEAA)

SEAA 2022

Table of Contents

Message from the SEAA 2022 General Chair ..., XV
Message from the SEAA 2022 Program Co-Chairs ..........................oooeiiiiiiiiiece e, xvi
Conference COMMUILIEES ...ttt xviii
Program COmmMUItteeS ...............oooiiiiiiiiiiii e xix
K@YNOES ... e xxi

Data and Al driven engineering

Negative Transfer in Cross Project Defect Prediction: Effect of Domain Divergence .......................... 1
Osayande P. Omondiagbe (Landcare Research and University of Otago, New
Zealand), Sherlock A. Licorish (university of Otago, New Zealand), and
Stephen G. MacDonell (Auckland University of Technology, University of
Otago, New Zealand)

Easing the Reuse of ML Solutions by Interactive Clustering-Based Autotuning in Scientific
APPLCALIONS ....oiiieiiiii e 5
Hamideh Hajiabadi (Karlsruhe Institute of Technology, Germany),
Lennart Hilbert (Karlsruhe Institute of Technology, Germany), and Anne
Koziolek (Karlsruhe Institute of Technology, Germany)

Parallel Instance Filtering for Malware Detection ...................eeviiiiiiiiiiiiiiiiii 13
Martin Jurecek (Faculty of Information Technology, Czech Technical
University in Prague, Czechia) and Olha Jureckovd (Faculty of
Information Technology, Czech Technical University in Prague, Czechia)

WALTS: Walmart AutoML Libraries, Tools and Services ..........ocoeueeee e, 21
Rahul Bajaj (Walmart Global Tech, India), Kunal Banerjee (Walmart
Global Tech, India), Lalitdutt Parsai (Walmart Global Tech, India),
Deepansh Goyal (Walmart Global Tech, India), Sachin Parmar (Walmart
Global Tech, India), Divyajyothi Bn (Walmart Global Tech, India),
Balamurugan Subramaniam (Walmart Global Tech, India), Chaitanya Sai
(Walmart Global Tech, India), Tarun Balotia (Walmart Global Tech,
India), Anirban Chatterjee (Walmart Global Tech, India), and Kailash
Sati (Walmart Global Tech, India)



Evaluating Simple and Complex Models' Performance When Predicting Accepted Answers on
Stack OVerflOW ... ... 29
Osayande P. Omondiagbe (Landcare Research, New Zealand,; University of
otago, New Zealand), Sherlock A. Licorish (university of otago, New
Zealand), and Stephen G. MacDonell (University of Otago, New Zealand;
Auckland University of Technology, New Zealand)

STUN: an Embedding-Based Corpus Comparison Technique for Qualitative User Feedback in A/B
TOStS 39
Xiaoyan Liu (Microsoft, USA), Cheng Peng (Microsoft, USA), Paul Luo Li
(Microsoft, USA), and Huibin Hu (Microsoft, USA)

EMMM: A Unified Meta-Model for Tracking Machine Learning Experiments ................................ 48
Samuel Idowu (University of Gothenburg, Sweden), Daniel Striiber
(University of Gothenburg, Sweden; Radboud University Nijmegen,
Netherlands), and Thorsten Berger (University of Gothenburg, Sweden;
Ruhr University Bochum, Germany)

Reducing Experiment Costs in Automated Software Performance Regression Detection ................. 56
Milad Abdullah (Charles University, Czech Republic), Lubomir Bulej
(Charles University, Czech Republic), Tomas Bures (Charles University,
Czech Republic), Petr Hnetynka (Charles University, Czech Republic),
Vojtech Horky (Charles University, Czech Republic), and Petr Tuma
(Charles University, Czech Republic)

Maintainability Challenges in ML: A Systematic Literature Review ...............cccccooiiiiiiiiiiineiiiinn.n. 60
Karthik Shivashankar (University of Oslo, Norway) and Antonio Martini
(University of Oslo, Norway)

Deep Reinforcement Learning in a Dynamic Environment: A Case Study in the
Telecommunication INAUSEIY ...........iiiiiiiii e 68
Hongyi Zhang (Chalmers University of Technology, Sweden), Jingya Li
(Ericsson Research), Zhigiang Qi (Ericsson Research), Xingqin Lin
(Ericsson Research), Anders Aronsson (Ericsson Research), Jan Bosch
(Chalmers University of Technology, Sweden), and Helena Holmstrém
Olsson (Malmé University, Sweden)

Al-Enabled Software Development and Operations

Comparing Input Prioritization Techniques for Testing Deep Learning Algorithms ........................ 76
Vasilii Mosin (Volvo Cars, Sweden), Miroslaw Staron (g University of
Gothenburg, Sweden), Darko Durisic (Volvo Cars, Sweden), Francisco
Gomes de Oliveira Neto (University of Gothenburg, Sweden), Sushant
Kumar Pandey (University of Gothenburg, Sweden), and Ashok Chaitanya
Koppisetty (Volvo Cars, Sweden)

A Multivocal Literature Review of MLOps Tools and Features ..................ccccoceeiiiiiiiiiii, 84
Gilberto Recupito (Tampere University, Finland; University of Salerno,
Italy), Fabiano Pecorelli (Tampere University, Finland), Gemma
Catolino (Tilburg University - JADS, The Netherlands), Sergio
Moreschini (Tampere University, Finland), Dario Di Nucci (University
of Salerno, Italy), Fabio Palomba (University of Salerno, Italy), and
Damian Andrew Tamburri (Eindhoven Technical University - JADS, The
Netherlands)

vi



Cloud Native and Dev Ops

An Empirical Analysis of Microservices Systems Using Consumer-Driven Contract Testing
Hamdy Michael Ayas (Chalmers University of Technology, University of
Gothenburg, Sweden), Hartmut Fischer (Chalmers University of
Technology, University of Gothenburg, Sweden), Philipp Leitner
(Chalmers University of Technology, University of Gothenburg, Sweden),
and Francisco Gomes de Oliveira Neto (Chalmers University of
Technology, University of Gothenburg, Sweden)

Anomaly Detection in Cloud-Native Systems
Francesco Lomio (Tampere University), Sergio Moreschini (Tampere
University), Xiaozhou Li (Tampere University), and Valentina
Lenarduzzi (University of Oulu)

Software Process and Product Improvement

Towards the Generation of Robust E2E Test Cases in Temg;late—Based Web Applications
Anna Rita Fasolino (University of Naples "Federico 11", Italy) and
Porfirio Tramontana (University of Naples Federico II, Italy

Towards Perspective-Based Specification of Machine Learning-Enabled Systems
Hugo Villamizar (Pontifical Catholic University of Rio de Janeiro,
Brazil), Marcos Kalinowski (Pontifical Catholic University of Rio de
Janeiro, Brazil), and Hélio Lopes (Pontifical Catholic University of
Rio de Janeiro, Brazil)

KennyRiMr: An Eclipse Plug-in to Improve Correctness of Rename Method Refactoring in Java ....

Kathryn Kenny (Iona College), Jongwook Kim (West Chester University),
and Eric Lacker (West Chester University)

Have Java Production Methods Co-evolved with Test Methods Properly?: A Fine-Grained

Repository-Based Co-evolution Analysis
Tenma Kita (Ehime University, Japan), Hirohisa Aman (Ehime University,
Japan), Sousuke Amasaki (Okayama Prefectural University, Japan),
Tomoyuki Yokogawa (Okayama Prefectural University, Japan), and Minoru
Kawahara (Ehime University, Japan)

Change-Aware Regression Test Prioritization using Genetic Algorithms
Francesco Altiero (Universita degli Studi di Napoli Federico II,
Italy), Giovanni Colella (Universita degli Studi di Napoli Federico
11, Italy), Anna Corazza (Universita degli Studi di Napoli Federico
11, Italy), Sergio Di Martino (Universita degli Studi di Napoli
Federico 11, Italy), Adriano Peron (Universita degli Studi di Napoli
Federico 11, Italy), and Luigi Libero Lucio Starace (Universita degli
Studi di Napoli Federico I1, Italy)

An Evaluation of General-Purpose Static Analysis Tools on C/C++ Test Code
Jean Malm (Milardalen University, Sweden), Eduard Enoiu (Milardalen
University, Sweden), Masud Abu Naser (Milardalen University, Sweden),
Bjorn Lisper (Milardalen University, Sweden), Zoltdn Porkoldb (Edtvds
Lordnd University, Hungary), and Sigrid Eldh (Ericsson AB, Sweden)

vii

116



Investigating the Adoption of History-Based Prioritization in the Context of Manual

Testing in a Real Industrial SEtting .................oooiiiiiiiiiiiiiii e 141
Vinicius Siqueira (Federal University of Pernambuco, Brazil) and Breno
Miranda (Federal University of Pernambuco, Brazil)

Towards Secure Agile Software Development Process: A Practice-Based Model ........................... 149
Abdulhamid A. Ardo (University of Salford, UK), Julian M. Bass
(University of Salford, UK), and Tarek Gaber (University of Salford,
UK)

Agile Enterprise Transformations: Surveying the Many Facets of Agility for the Hybrid Era .......... 157
Petri Kettunen (University of Helsinki, Finland), Tomas Gustavsson
(Karlstad University, Sweden), Maarit Laanti (Nitor Delta, Finland),
Andreas Tjernsten (Nitor Agile AB, Sweden), Tommi Mikkonen (University
of Jyviskyld, Finland), and Tomi Minnistd (University of Helsinki,
Finland)

Living in a Pink Cloud or Fighting a Whack-a-Mole? On the Creation of Recurring Revenue

Streams in the Embedded Systems Domain ...................coiiiiiiiiiiiiiiiii e 161
Helena Holmstrom Olsson (Malmo University, Sweden) and Jan Bosch
(Chalmers University of Technology, Sweden)

The Role of Post-Release Software Traceability in Release Engineering: A

Software-Intensive Embedded Systems Case Study from The Telecommunications Domain .......... 169
Anas Dakkak (Ericsson AB, Sweden), Jan Bosch (Chalmers University of
Technology, Sweden), and Helena Holmstrom Olsson (Malmé University,
Sweden)

Software Management: Measurement, Peopleware and Innovation

"There and Back Again?" On the Influence of Software Community Dispersion Over
PrOAUCHIVIEY ..ottt e 177
Stefano Lambiase (University of Salerno, Italy), Gemma Catolino
(Tilburg University, Netherlands), Fabiano Pecorelli (Tampere
University, Netherlands), Damian Andrew Tamburri (Tilburg University,
Netherlands), Fabio Palomba (University of Salerno, Italy), Willem-Jan
van den Heuvel (Tilburg University, Netherlands), and Filomena
Ferrucci (University of Salerno, Italy)

STORM: A Software Testing Onboarding Model ...t 185
Tobias Lorey (University of Innsbruck, Austria), Stefan Mohacsi (Atos
IT Solutions and Services GmbH, Austria), Armin Beer (Beer Test
Consulting, Austria), and Michael Felderer (University of Innsbruck,
Austria)

On the Role of Personality Traits in Implementation Tasks: A Preliminary Investigation

with Students ... 189
Simone Romano (University of Salerno, Italy), Giuseppe Scanniello
(University of Salerno, Italy), and Pancrazio Dionisio (Independent
Researcher, Italy)

viii



An 80-20 Analysis of Buggy and Non-Buggy Refactorings in Open-Source Commits .................... 197
Steve Counsell (Brunel University), Vesna Nowack (Lancaster
University), Tracy Hall (Lancaster University), David Bowes (Lancaster
University), Saemundur Haraldsson (Stirling University ), Emily Winter
(Lancaster University), and John Woodward (Queen Mary University of
London)

A Preliminary Conceptualization and Analysis on Automated Static Analysis Tools for

Vulnerability Detection in ANAroid APPS .......ooouiiiiiiiiiiie e 201
Giammaria Giordano (University of Salerno, Italy), Fabio Palomba
(University of Salerno, Italy), and Filomena Ferrucci (University of
Salerno, Italy)

An Evaluation of Effort-Aware Fine-Grained Just-in-Time Defect Prediction Methods .................. 209
Sousuke Amasaki (Okayama Prefectural University, Japan), Hirohisa Aman
(Ehime University, Japan), and Tomoyuki Yokogawa (Okayama Prefectural
University, Japan)

The Impact of Parameters Optimization in Software Prediction Models ................ccccccccooiie.n. 217
Asad Ali (University of Salerno, Italy) and Carmine Gravino
(University of Salerno, Italy)

Using COSMIC to Measure Functional Size of Software: A Systematic Literature Review .............. 225
Vincenzo Luigi Martino (University of Salerno, Italy) and Carmine
Gravino (University of Salerno, Italy)

Analyzing Programming Effort Model Accuracy of High-Level Parallel Programs for Stream
PIOCESSITIE ...t 229

Gabriella Andrade (Pontifical Catholic University of Rio Grande do

Sul, Brazil), Dalvan Griebler (Pontifical Catholic University of Rio

Grande do Sul, Brazil), Rodrigo Santos (Department of Applied

Informatics, Federal University of the State of Rio de Janeiro,

Brazil), Christoph Kessler (Department of Computer and Information

Science, Linkdping University, Sweden), August Ernstsson (Department

of Computer and Information Science, Linkdping University, Sweden),

and Luiz Gustavo Fernandes (Pontifical Catholic University of Rio

Grande do Sul, Brazil)

Effort Prediction with Limited Data: A Case Study for Data Warehouse Projects .......................... 233
Hiiseyin Unlii (Izmir Institute of Technology, Turkey), Ali Yildiz
(Izmir Institute of Technology, Turkey), and Onur Demirérs (Izmir
Institute of Technology, Turkey)

Utilization of Three Software Size Measures for Effort Estimation in Agile World: A Case
SHUAY ..o 239
Hiiseyin Unlii (Izmir Institute of Technology, Turkey), Tuna Hacaloglu
(Atilim University, Turkey), Fatma Biiber (Izmir Institute of
Technology, Turkey), Kivilcim Berrak (Izmir Institute of Technology,
Turkey), Onur Leblebici (Univera, Inc., Turkey), and Onur Demirirs
(Izmir Institute of Technology, Turkey)



Software Analytics: Mining Software Open Datasets and Repositories

Service Classification through Machine Learning: Aiding in the Efficient Identification of
Reusable Assets in Cloud Application Development .....................oiiiiiiiiiiiiiiiiiiin. 247
Zakieh Alizadehsani (University of Salamanca, Spain), Daniel Feitosa
(University of Groningen, The Netherlands), Theodoros Maikantis
(University of Macedonia, Greece), Apostolos Ampatzoglou (University
of Macedonia, Greece), Alexander Chatzigeorgiou (University of
Macedonia, Greece), David Berrocal (University of Salamanca, Spain),
Alfonso Gonzdlez Briones (AIR Institute, Spain), Juan Manuel Corchado
(University of Salamanca, Spain), Marcio Mateus (Unparallel,
Portugal), and Johannes Groenewold (Contact Software, Germany)

Applicability of Software Reliability Growth Models to Open Source Software ...................cccc...... 255
Radoslav Micko (Masaryk University, Czechia), Stanislav Chren (Masaryk
University, Czechia), and Bruno Rossi (Masaryk University, Czechia)

Software Reuse and Evolution in JavaScript Applications ................ccccooiiiiiiiiiiiiiiiiiiieeeeeeeeee 263
Anastasia Terzi (University of Western Macedonia, Greece), Orfeas
Christou (University of Western Macedonia, Greece), Stamatia Bibi
(University of Western Macedonia, Greece), and Pantelis Angelidis
(University of Western Macedonia, Greece)

Regularity or Anomaly? On the Use of Anomaly Detection for Fine-Grained JIT Defect

Prediction ... 270
Francesco Lomio (Tampere University), Luca Pascarella (Universita
della Svizzera Italiana), Fabio Palomba (University of Salerno), and
Valentina Lenarduzzi (University of Oulu)

Software Engineering and Debt Metaphors

Quantifying TD Interest: Are we Getting Closer, or Not Even That? .....................oooooii 274
Elvira-Maria Arvanitou (Univresity of Macedonia, Greece; Open Hellenic
University, Greece), Pigi Argyriadou (University of Macedonia, Greece;
Open Hellenic University, Greece), Georgia Koutsou (Univresity of
Macedonia, Greece; Open Hellenic University, Greece), Apostolos
Ampatzoglou (University of Macedonia, Greece; Open Hellenic
University, Greece), and Alexander Chatzigeorgiou (Univresity of
Macedonia, Greece; Open Hellenic University, Greece)

Exploiting Dynamic Analysis for Architectural Smell Detection: A Preliminary Study .................. 282
llaria Pigazzini (University of Milano-Bicocca, Italy), Dario Di Nucci
(University of Salerno, Italy), Francesca Arcelli Fontana (University
of Milano-Bicocca, Italy), and Marco Belotti (University of
Milano-Bicocca, Italy)

Microservices Smell Detection through Dynamic Analysis ..............cooooeiiiiiiiiiiiiiiiiiiiiieee e 290
Paolo Bacchiega (University of Milano, Italy), llaria Pigazzini
(University of Milano, Italy), and Francesca Arcelli Fontana
(University of Milano, Italy)

Technical Debt Management in Automotive Software Industry ...............cc.ooooiiiiiiiiiiiin . 294
Giuseppe Lami (Consiglio Nazionale delle Ricerche, Italy) and Giorgio
Oronzo Spagnolo (Consiglio Nazionale delle Ricerche, Italy)



The Impact of Forced Working-From-Home on Code Technical Debt: An Industrial Case Study .... 298
Ehsan Zabardast (Blekinge Institute of Technology, Sweden), Javier
Gonzalez-Huerta (Blekinge Institute of Technology, Sweden), and
Francis Palma (Linnaeus University, Sweden)

Adopting DevOps Paradigm in Technical Debt Prioritization and Mitigation ............................... 306
Marek Stochel (Motorola Solutions, Krakow, Poland), Piotr Cholda (AGH
University of Science and Technology, Institute of Telecommunications,
Krakéw, Poland), and Mariusz Wawrowski (Motorola Solutions, Krakoéw,
Poland)

Timing is Everything! A Test and Production Class View of Self-Admitted Technical Debt ............ 314
Steve Counsell (Brunel University, UK) and Stephen Swift (Brunel
University, UK)

ScrumBut as an Indicator of Process Debt ... 318
Jacinto Ramirez Lahti (Solita Ltd., Finland), Antti-Pekka Tuovinen
(University of Helsinki, Finland), Tommi Mikkonen (University of
Jyviskyld, Finland), and Rafael Capilla (Rey Juan Carlos University,
Spain)

Cyber-Physical Systems

Exploring the Impact of Scenario and Distance Information on the Reliability Assessment of
MULt-SE@NSOT SYSEINS ........oiiiiiiiiii ettt e e e e et e ettt e e e e e e e e e e e e e e e 322
Minhao Qiu (Friedrich-Alexander-University of Erlangen-Nuremberg,
Germany), Tobias Antesberger (Audi AG, Germany), Florian Bock (CARIAD
SE, Germany), and Reinhard German (Friedrich-Alexander-University of
Erlangen-Nuremberg, Germany)

Metamorphic Testing in Autonomous System Simulations ... 330
Jubril Gbolahan Adigun (University of Innsbruck, Austria), Linus
Eisele (University of Innsbruck, Austria), and Michael Felderer
(University of Innsbruck, Austria)

Risk and Engineering Knowledge Integration in Cyber-Physical Production Systems
ENZINEETING ...ttt ettt e e e e 338
Felix Rinker (CDL-SQI, Austria; Institute of Information Systems
Engineering, Austria), Kristof Meixner (CDL-SQI, Austria; Institute of
Information Systems Engineering, Austria), Sebastian Kropatschek (CDP,
Austria), Elmar Kiesling (Institute of Data, Process, and Knowledge
Engineering, Austria), and Stefan Biffl (Institute of Information
Systems Engineering, Austria; CDP, Austria)

Bad Smells in Industrial Automation: Sniffing out Feature Envy ......................ccoooiiiiiiiiiiinnl. 346
Lisa Sonnleithner (Johannes Kepler University Linz, Austria), Rick
Rabiser (Johannes Kepler University Linz, Austria), and Alois Zoitl
(Johannes Kepler University Linz, Austria)

RIPOSTE: A Collaborative Cyber Attack Response Framework for Automotive Systems ............... 350
Rodi Jolak (Gothenburg University, Sweden; Chalmers University of
Technology, Sweden; Volvo Car Corporation, Sweden), Thomas
Rosenstatter (Chalmers University of Technology, Sweden; RISE Research
Institutes of Sweden, Sweden), Saif Aldaghistani (Chalmers University
of Technology, Sweden), and Riccardo Scandariato (Hamburg University
of Technology, Germany)

xi



An Industrial Experience Report about Challenges from Continuous Monitoring, Improvement,

and Deployment for Autonomous Driving Features ......................cciiiiiiiiiiiiieie, 358
Ali Nouri (Volvo Cars, Sweden), Christian Berger (University of
Gothenburg, Sweden), and Fredrik Toérner (Volvo Cars, Sweden)

End-to-End Timing Model Extraction from TSN-Aware Distributed Vehicle Software .................. 366
Bahar Houtan (Milardalen University, Sweden), Mehmet Onur Aybek
(Arcticus Systems, Sweden), Mohammad Ashjaei (Mélardalen University,
Sweden), Masoud Daneshtalab (Milardalen University, Sweden), Mikael
Sjodin (Milardalen University, Sweden), and Saad Mubeen (Milardalen
University, Sweden)

Mitigating Risk in Neural Network Classifiers ...................ccooiiiiiiiiiiiiiiiiiiee e 370
Misael Alpizar Santana (University of York, UK), Radu Calinescu
(Univeristy of York, UK), and Colin Paterson (University of York, UK)

Model-Driven Engineering and Modeling Languages

Web-Based Tracing for Model-Driven Applications ..............cccoooeieiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 374
Jorg Christian Kirchhof (RWTH Aachen University, Germany), Lukas
Malcher (RWTH Aachen University, Germany), Judith Michael (RWTH Aachen
University, Germany), Bernhard Rumpe (RWTH Aachen University,
Germany)]{ and Andreas Wortmann (University of Stuttgart, Germany)

Handling Environmental Uncertainty in Design Time Access Control Analysis ............................ 382
Nicolas Boltz (Karlsruhe Institute of Technology (KIT), Germany),
Sebastian Hahner (Karlsruhe Institute of Technology (KIT), Germany),
Maximilian Walter (Karlsruhe Institute of Technology (KIT), Germany),
Stephan Seifferman (Karlsruhe Institute of Technology (KIT), Germany),
Robert Heinrich (Karlsruhe Institute of Technology (KIT), Germany),
Tomds Bures (Charles University, Czech Republic), and Petr Hnetynka
(Charles University, Czech Republic)

Model-Driven Optimization: Generating Smart Mutation Operators for Multi-objective

Problems ... 390
Niels van Harten (Radboud University, Netherlands), Carlos Diego
Nascimento Damasceno (Radboud University, Netherlands), and Daniel
Striiber (University of Gothenburg; Radboud University)

A Context-Driven Modelling Framework for Dynamic Authentication Decisions ......................... 398
Anne Bumiller (University of Rennes 1, INRIA, IRISA, France), Olivier
Barais (University of Rennes 1, INRIA, IRISA, France), Stéphanie
Challita (University of Rennes 1, INRIA, IRISA, France), Benoit
Combemale (University of Rennes 1, INRIA, IRISA, France), Nicoals
Aillery (Orange Labs, France), and Gael Le Lan (Orange Labs, France)

Search Budget in Multi-objective Refactoring Optimization: A Model-Based Empirical Study ........ 406
Daniele Di Pompeo (University of L' Aquila, Italy) and Michele Tucci
(Charles University, Czech Republic)

Synthesis of Pareto-Optimal Policies for Continuous-Time Markov Decision Processes ................. 414
Naif Alasmari (University of York, UK) and Radu Calinescu (University
of York, UK)

xii



UMLsec4Edge: Extending UMLsec to Model Data-Protection-Compliant Edge Computing Systems ....

418
Sven Smolka (University of Duisburg-Essen, Germany), Jan Laufer
(University of Duisburg-Essen, Germany), Zoltdn Addm Mann (University
of Amsterdam, The Netherlands), and Klaus Pohl (University of
Duisburg-Essen, Germany)

Systematic Literature Reviews and Mapping Studies in Software
Engineering

Sustainability in Software Architecture: A Systematic Mapping Study .....................ccooeeeeiiiinnn.

Vasilios Andrikopoulos (University of Groningen, the Netherlands),
Rares-Dorian Boza (University of Groningen, the Netherlands), Carlos
Perales (Vrije Universiteit Amsterdam, the Netherlands), and Patricia
Lago (Vrije Universiteit Amsterdam, the Netherlands)

Aligning Platform Ecosystems Through Product Roadmapping: Systematic Mapping Study and

Research Agenda ...........oooiiiiiiiii e

Stefan Trieflinger (Reutlingen University, Germany), Dimitri Petrik
(University of Stuttgart, Germany), Jiirgen Miinch (Reutlingen
University, Germany), and Georg Herzwurm (University of Stuttgart,
Germany)

How are Software Datasets Constructed in Empirical Software Engineering Studies? A

Systematic Mapping StUAY .........ccooiiiiiiiiii e

Juan Andrés Carruthers (National University of the Northeast,
Argentina), Jorge Andrés Diaz-Pace (UNICEN, Argentina), and Emanuel
Agustin Irrazabal (National University of the Northeast, Argentina)

API Deprecation: A Systematic Mapping Study ............ccccccciiiiiiiiiiiiiiii e

Leif Bonorden (Universitit Hamburg, Germany) and Matthias Riebisch
(Universitit Hamburg, Germany)

Automotive Service-Oriented Architectures: A Systematic Mapping Study ....................ccccevvei.

Nemanja Kukulicic (Mdlardalen University, Sweden), Damjan Samardzic
(Milardalen university, Sweden), Alessio Bucaioni (Milardalen
University, Sweden), and Saad Mubeen (Milardalen University, Sweden)

Towards Continuous Systematic Literature Review in Software Engineering ..............................

Bianca Minetto Napoledo (Université du Québec a Chicoutimi, Canada),
Fabio Petrillo (Ecole de Technologie Supérieure, Canada), Sylvain

Hallé (Université du Québec a Chicoutimi, Canada), and Marcos
Kalinowski (Pontifical Catholic University of Rio de Janeiro, Brazil)

A Systematic Mapping Study on Robotic Testing of Mobile Devices .............c.....ooeeeiiiiiiiiini.

Lucas Maciel (Universidade Federal de Pernambuco, Brazil), Alice
Oliveira (Universidade Federal de Pernambuco, Brazil), Riei Rodrigues
(Universidade Federal de Pernambuco, Brazil), Williams Santiago
(Universidade Federal de Pernambuco, Brazil), Andresa Silva
(Universidade Federal de Pernambuco, Brazil), Gustavo Carvalho
(Universidade Federal de Pernambuco, Brazil), and Breno Miranda
(Universidade Federal de Pernambuco, Brazil)

Xiii



SCAS-ALIL A Strategy to Semi-Automate the Initial Selection Task in Systematic Literature
REVIBWS ... 483
Fdbio Octaviano (Federal Institute of Sdo Paulo, Brazil), Katia Romero
Felizardo (Federal University of Technology - Parand, Brazil), Sandra
C. P. . Fabri (Federal University of Sido Carlos, Brazil), Bianca
Minetto Napoledo (Université du Québec a Chicoutimi, Canada), Fabio
Petrillo (Ecole de Technologie Supérieure, Canada), and Sylvain Hallé
(Université du Québec a Chicoutimi, Canada)

A Mapping Study of Security Vulnerability Detection Approaches for Web Applications .............. 491
Karishma Rahman (Montana State University, USA) and Clemente Izurieta
(Montana State University, USA)

Author Index . .. ... 495

Xiv





