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Preface

The International Conference on the Quality of Information and Communications
Technology (QUATIC) serves as a forum for disseminating advanced methods, tech-
niques, and tools for supporting quality approaches to ICT engineering and manage-
ment. Practitioners and researchers are encouraged to exchange ideas and approaches
on how to adopt a quality culture in ICT process and product improvement and to
provide practical studies in varying contexts.

QUATIC 2021 was led by Ana C. R. Paiva (Faculty of Engineering of the
University of Porto) and Ana R. Cavalli (Institut Polytechnique Paris/Telecom Sud-
Paris) as program chairs. The organizing chair of this 14th edition of QUATIC was
Paula Ventura Martins (University of Algarve) and the event was locally organized
along with Marielba Zacarias and Jodo Dias at the University of Algarve. QUATIC
2021 was planned to be held during September 8-11, 2021 in Faro, Algarve, Portugal.
Unfortunately, due to the effects of the COVID-19 pandemic, QUATIC 2021 was
conducted as a fully online conference.

This volume is a collection of high-quality peer-reviewed research papers from all
over the world. QUATIC 2021 attracted a good number of submissions from different
areas spanning several thematic tracks, proposed in the call for papers, in various
cutting-edge technologies of specialized focus, organized and chaired by eminent
experts of each field. The following nine thematic tracks correspond to QUATIC 2021
sessions:

e ICT Verification and Validation (Francesca Lonetti, ISTI-CNR, Italy)
Software Evolution (Nicolas Anquetil, Inria and ULille-1, France)

e Process Modeling, Improvement, and Assessment (Karol Frithauf, Infogem AG,
Switzerland)

e Quality Aspects in Quantum Computing (Manuel Serrano, UCLM, Spain)

e Safety, Security, and Privacy (Valentina Casola, University of Napoli Federico II,
Italy)

e Quality Aspects in Machine Learning, Al, and Data Analytics (Shuo Wang,
University of Birmingham, UK)

e Evidence-Based Software Quality Engineering (Fernando Brito e Abreu, ISCTE,
Portugal)

e Quality in Cyber-physical Systems (Shaukat Ali, Simula Research Laboratory,
Norway)

e Software Quality Education and Training (Claudia Werner, UFRJ, Brazil, and
Kathia Marcal de Oliveira, Polytechnic University of Hauts-de-France, France)

Due to the exigent review process, no papers were accepted for the following three
tracks:

e ICT Requirements Engineering (Luiz Marcio Cysneiros, York University, Canada
and Vera Werneck, State University of Rio de Janeiro, Brazil)
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e Model-driven Engineering (Antonio Cicchetti, Mélardalen University, Sweden)
e SEDES - Doctoral Symposium (Miguel Gouldo, NOVA School of Science and
Technology, Portugal)

Technical Review Summary

The Technical Program Committee of QUATIC 2021 was made up of 171 international
academic and industrial domain experts, from organizations in 29 different countries on
5 continents. Based on a rigorous peer-review process by the Technical Program
Committee members along with external experts as reviewers, the best quality papers
were identified for presentation and publication.

The review was carried out in a double-blind process, with a minimum of three
reviews per submission. Submitted papers came from more than 45 countries and
accepted papers originated from 26 countries. Out of the submission pool of 98 papers,
30 (30.6%) were accepted as full papers for inclusion in the proceedings and 9 (9.2%)
as short papers.

Invited Talk

QUATIC 2021 was fortunate to have three invited talks presented by outstanding
keynote speakers.

The first keynote was by Martin Shepperd. Martin Shepperd received a PhD in
computer science from the Open University in 1991 for his work in measurement
theory and its application to empirical software engineering. He is professor of Soft-
ware Technology and Modelling at Brunel University London, UK. Previously he has
worked as a software developer for HSBC and also as COPUS Fellow in the Parlia-
mentary Office of Science and Technology. He has published more than 180 refereed
papers and three books in the areas of software engineering and machine learning. He is
a fellow of the British Computer Society.

The second keynote speaker was Manuel Wimmer. Manuel Wimmer is a full pro-
fessor and head of the Institute for Business Informatics — Software Engineering at the
Johannes Kepler University, Linz, Austria. He received his Ph.D. and Habilitation from
TU Wien, Austria. He has been a research associate at the University of Malaga, Spain,
a visiting professor at the University of Marburg, Germany, as well as at TU Munich,
Germany, and an assistant professor at the Business Informatics Group (BIG), TU
Wien, Austria. Currently, he is also leading the Christian Doppler Laboratory on
Model-Integrated Smart Production (CDL-MINT). He is co-author of the book
Model-driven Software Engineering in Practice (Morgan & Claypool, second edition,
2017).
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The third talk was given by Jaime Jorge. Jaime Jorge (industry keynote) is the CEO
and co-founder of Codacy, one of the best-known platforms for software quality
standardization around the world. Jaime has an MSc in Software Engineering from IST
and was previously an associate researcher in L2F/INESC-ID in Lisbon, Portugal.

September 2021 Ana C. R. Paiva
Ana Rosa Cavalli

Paula Ventura Martins

Ricardo Pérez-Castillo



Acknowledgments

As proceedings editors, we wish to thank all the people and organizations that directly
or indirectly supported this event. Thanks to the thematic track and PhD symposium
chairs and all other members of the Technical Program Committee for their many
contributions and reviews that guaranteed the overall quality of the QUATIC 2021
conference.

Thanks to our colleagues from the University of Algarve for all the organizational
details required for hosting the conference, despite the fact that the constraints and
difficulties associated with the COVID-19 pandemic obliged us to do it fully online.
Thanks to our colleagues that participated at different levels in the organization of the
conference. Thanks to the QUATIC’s Steering Committee members for their guidance
and support throughout all this process.

Also, a special thanks to all the organizations involved in this conference, including
our promoters (IPQ and CS03), supporters (UAlgarve, Brunel University, ISCTE-IUL,
IST-UL, UCLM, FCT-UNL, FE-UP, UMinho, CNR, and UCoimbra), sponsor (ACM),
and partners (NEEI/UALG and APQ).

Last but not least, special thanks to all the authors and participants at the conference.
Without their efforts, there would be no conference or proceedings. Thank you for
contributing to the critical mass of researchers that keep this conference alive for what
we expect to be many years to come.



Organization

Program Committee Chairs

Ana C. R. Paiva Universidade do Porto, Portugal
Ana Rosa Cavalli Institut Polytechnique Paris/Telecom SudParis, France
Thematic Track Chairs

ICT Verification and Validation
Francesca Lonetti National Research Council (CNR), Italy

Process Modeling, Improvement, and Assessment
Karol Frithauf INFOGEM AG, Switzerland

Software Evolution

Nicolas Anquetil Inria and University of Lille 1, France

Evidence-based Software Quality Engineering

Fernando Brito e Abreu Instituto Universitario de Lisboa, Portugal

Safety, Security, and Privacy

Valentina Casola University of Napoli Federico II, Italy

Quality Aspects in Quantum Computing

Manuel Serrano University of Castilla-La Mancha, Spain

Quality Aspects in Machine Learning, AI, and Data Analytics
Shuo Wang University of Birmingham, UK

Model-driven Engineering

Antonio Cicchetti Milardalen University, Sweden

Software Quality Education and Training

Claudia Werner Universidade Federal do Rio de Janeiro, Brazil
Kathia Margcal de Oliveira Polytechnic University of Hauts-de-France, France



xii Organization

ICT Requirements Engineering

Luiz Marcio Cysneiros
Vera Werneck

PhD Symposium (SEDES)

Miguel Gouldo

Program Committee

Abdelhak-Djamel Seriai
Aitor Arrieta

Alessandra Bagnato
Alessandra De Benedictis
Alessio Gambi

Alessio Merlo

Alexandros Chatzigeorgiou

Alin Stefanescu
Ambrosio Toval
Andrea Janes
Andreas Nehfort
Andreas Ulrich
Andreas Wortmann
Antonia Bertolino
Antonino Sabetta
Antonio Vallecillo
Antonio Cicchetti
Apostolos Ampatzoglou
Barbara Gallina
Bartosz Walter
Beatriz Marin
Benoit Combemale
Breno Miranda
Christelle Urtado
Christian Esposito
Christopher Fuhrman
Chun Wai Chiu
Claudia Raibulet
Dan Berry

Edgardo Montes de Oca
Eduardo Spinosa
Elena Navarro
Emilio Insfran

Eric Yu

Erkuden Rios
Eugene Syriani

York University, Canada
State University of Rio de Janeiro, Brazil

Universidade Nova de Lisboa, Portugal

LIRMM/University of Montpellier, France
Mondragon Goi Eskola Politeknikoa, Spain
Softeam, France

University of Naples Federico II, Italy
Passau University, Germany

University of Genoa, Italy

University of Macedonia, Macedonia
University of Bucharest, Romania
University of Murcia, Spain

Free University of Bolzano, Italy

Nehfort IT-Consulting KG, Austria
Siemens AG, Germany

University of Stuttgart, Germany
ISTI-CNR, Italy

SAP Labs, Germany

Universidad de Malaga, Spain
Mailardalen University, Sweden
University of Macedonia, Greece
Mailardalen University, Sweden
PCSS/PPoz, Poland

Universidad Diego Portales, Chile
University of Rennes 1 and Inria, France
Universidade Federal de Pernambuco, Brazil
LGI2P - IMT Mines Ales, France
University of Naples Federico II, Italy
Ecole de technologie supérieure, Canada
University of Birmingham, UK
University of Milano-Bicocca, Italy
University of Waterloo, Canada
Montimage, France

Federal University of Parana, Brazil
University of Castilla-La Mancha, Spain
Universitat Politécnica de Valéncia, Spain
University of Toronto, Canada

Tecnalia, Spain

University of Montreal, Canada



Eva Navarro-Lopez
Fabio Palomba
Ferdinand Gramsamer
Fernando Brito e Abreu
Francesca Lonetti
Francisco Gortazar
Frank Phillipson
Gabriel Alberto
Garcia-Mireles
Gerhard Fessler

Geylani Kardas
Gordana Rakic
Grischa Liebel
Guido Peterssen
Guilherme Travassos
Gustavo Rossi
Hakan Erdogmus
Helge Pfeiffer

Hong Zhu

Honghui Du
Hyunsook Do
Ignacio Garcia
Isabel Sofia Sousa Brito
J. Andres Diaz-Pace
Jaelson Castro
Javier Troya

Jeffrey Carver
Jennifer Pérez

Jesus Moran
Jingyue Li

Joachim Denil

Joao Fernandes

Joao Gama

Jodo Faria

Johnny Marques

Jordi Tura Brugués

Jorge Casillas

Jose Hevia

Jose Antonio Cruz-Lemus

Jose Luis de la Vara

Juan Manuel Vara

Juan Manuel Murillo
Rodriguez

Juan Pablo Carvallo

Organization xiii

University of Wolverhampton, UK
University of Salerno, Italy

Infogem AG, Switzerland

Instituto Universitario de Lisboa, Portugal
CNR-ISTI, Italy

University Rey Juan Carlos, Spain

TNO, The Netherlands

Universidad de Sonora, Mexico

Steinbeis-Beratungszentrum Prozesse, Exzellenz und
CMMI (PEC), Germany

Ege University, Turkey

University of Novi Sad, Serbia

Reykjavik University, Iceland

Alhambra IT, Spain

COPPE/UFRIJ, Brazil

Universidad Nacional de La Plata, Argentina

CMU, USA

IT University of Copenhagen, Denmark

Oxford Brookes University, UK

University of Leicester, UK

University of North Texas, USA

University of Castilla-La Mancha, Spain

Instituto Politécnico de Beja, Portugal

UNICEN University, Argentina

Universidade Federal de Pernambuco, Brazil

University of Malaga, Spain

University of Alabama, USA

Universidad Politécnica de Madrid, Spain

University of Oviedo, Spain

Norwegian University of Science and Technology,
Norway

University of Antwerp, Belgium

University of Porto, Portugal

University of Porto, Portugal

FEUP/INESC TEC, Portugal

Instituto Tecnoldgico de Aerondutica, Brazil

Leiden University, The Netherlands

University of Granada, Spain

Alhambra IT, Spain

University of Castilla-La Mancha, Spain

University of Castilla-La Mancha, Spain

University Rey Juan Carlos, Spain

University of Extremadura, Spain

Universidad del Azuay, Equador



Xiv Organization

Julio Cesar Leite
Juncal Alonso

Karol Fruehauf
Krzysztof Wnuk
Leandro Minku

Leire Orue-Echevarria
Lidia Lopez

Liyan Song

Loli Burguefio
Ludovico Iovino
Luigi Lavazza

Luis Olsina

Luiz Marcio Cysneiros
M.J. Escalona
Macario Polo

Magne Jorgensen

Man Zhang

Manuel Wimmer

Manuel Serrano

Marcela Ruiz

Marcos Didonet Del Fabro

Maria Lencastre

Maria Teresa Baldassarre

Mario Piattini

Martin Host

Massimiliano Rak

Maurizio Leotta

Michael Felderer

Miguel Goulao

Miguel Ehécatl Morales
Trujillo

Moharram Challenger

Moises Rodriguez

Nelly Condori-Fernandez

Nicolas Anquetil

Oscar Pastor Lopez

Oum-El-Kheir Aktouf

Paolo Arcaini

Patrizio Pelliccione

Rafael Capilla

Ralf Kneuper

Ricardo Pérez-Castillo
Robert Clariso

PUC-Rio, Brazil

Tecnalia, Spain

INFOGEM AG, Switzerland

BTH, Sweden

University of Birmingham, UK

Tecnalia, Spain

Universitat Politecnica de Catalunya, Spain

Southern University of Science and Technology, China

Open University of Catalonia, Spain

Gran Sasso Science Institute, Italy

Universita degli Studi dell’Insubria, Italy

National University of La Pampa, Argentina

York University, Canada

University of Seville, Spain

University of Castilla-La Mancha, Spain

Simula Metropolitan Center for Digital Engineering,
Norway

Kristiania University College, Norway

Johannes Kepler University Linz, Austria

University of Castilla-La Mancha, Spain

Zurich University of Applied Sciences, Switzerland

Universidade Federal do Parana, Brazil

Universidade de Pernambuco, Brazil

University of Bari, Italy

University of Castilla-La Mancha, Spain

Lund University, Sweden

University of Campania, Italy

Universita di Genova, Italy

University of Innsbruck, Austria

Universidade Nova de Lisboa, Portugal

University of Canterbury, New Zealand

University of Antwerp, Belgium

AQCLab, Spain

Universidade da Corufia, Spain

University of Lille, France

Universitat Politécnica de Valéncia, Spain

LCIS Grenoble INP, France

National Institute of Informatics, Japan

Gran Sasso Science Institute, Italy, and Chalmers
University of Technology and University
of Gothenburg, Sweden

Universidad Rey Juan Carlos, Spain

IU Internationale Hochschule, Germany

University of Castilla-La Mancha, Spain

Universitat Oberta de Catalunya, Spain



Roberto Pietrantuono
Roberto Nardone
Rui Abreu

Sandro Morasca
Shaukat Ali

Sigrid Eldh

Sotirios Liaskos
Stefan Wagner

Steve Counsell

Tao Yue

Tao Chen

Timo Kehrer
Torsten Bandyszak
Tracy Hall
Tullio Vardanega
Umberto Villano
Valentina Casola
Vania Neves
Vasco Amaral
Vera Werneck
Wasif Afzal
Wissam Mallouli
Xiaofen Lu
Xiaofeng Wang
Yania Crespo
Yun Yang
Yunwen Lei
Yuwei Guo

Additional Reviewers

Changwu Huang
Denis Pinheiro
Guoming Long
Heleno Campos
Liu Zhening
Qing Bao

Organizing Chair
Paula Ventura Martins

Local Co-chairs

Marielba Zacarias
Jodo Dias

Organization XV

University of Naples Federico II, Italy

Mediterranean University of Reggio Calabria, Italy

INESC-ID/University of Porto, Portugal

Universita degli Studi dell’Insubria, Italy

Simula Research Laboratory, Norway

Ericsson AB, Sweden

University of York, UK

University of Stuttgart, Germany

Brunel University, UK

Nanjing University of Aeronautics and Astronautics,
China

Loughborough University, UK

Humboldt-Universitét zu Berlin, Germany

The Ruhr Institute for Software Technology, Germany

Lancaster University, UK

University of Padua, Italy

University of Sannio, Italy

University of Naples Federico II, Italy

UFF, Brazil

Universidade NOVA de Lisboa, Portugal

Rio de Janeiro State University, Brazil

Mailardalen University, Sweden

Montimage, France

Southern University of Science and Technology, China

Free University of Bozen-Bolzano, Italy

University of Valladolid, Spain

Yunnan University, China

University of Birmingham, UK

China

Rui He
Salvatore Barone
Shulei Liu

Yu Zhang
Yunce Zhao

Universidade do Algarve, Portugal

Universidade do Algarve, Portugal
Universidade do Algarve, Portugal



Xvi Organization

Proceedings Chair

Ricardo Perez del Castillo Universidad de Castilla-La-Mancha, Spain

Publicity Chair

Américo Rio ISCTE-IUL/UNL, Portugal
Web Chair
José Pereira dos Reis ISCTE-IUL, Portugal

Sponsors Chair
Margarida Madeira Universidade do Algarve, Portugal

Industrial Day Co-chairs

Vanessa Nascimento Algarve Tech Hub, Portugal
Hugo Barros CRIA/Universidade do Algarve, Portugal

Contributing Organizations

Promoters

Comisszio Sectorial % Instituto Portugués
) da Qualidade




Supporters

@ UAlg

UNIVERSIDADE DO ALGARVE

l Brunel
University
& London

TECNICO
LISBOA

[@PORTO

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

UNIVERSIDAD DE CASTILLA-LAMANCHA

Consiglio
' Nazionale delle
Ricerche

UNIVERSIDADE DE COIMBRA

Partners

Organization Xvii

IScte

INSTITUTO UNIVERSITARIO DE LISBOA

®UCLM err oo

UNIVERSIDADE NOVA DE LISBOA

\./
/'\

UNIVERSIDADE DO MINHO




Contents

ICT Verification and Validation

Reducing Flakiness in End-to-End Test Suites: An Experience Report. . . . . .

Dario Olianas, Maurizio Leotta, Filippo Ricca, and Luca Villa

Mutation Subsumption as Relative Incorrectness. . .. .................

Besma Khaireddine, Amani Ayad, Imen Marsit, and Ali Mili

What We Talk About When We Talk About Software Test Flakiness . . . . ..

Morena Barboni, Antonia Bertolino, and Guglielmo De Angelis

Looking for the Needle in the Haystack: End-to-end Tests in Open

Source Projects. . .. ... ...

Francisco Gortazar, Michel Maes-Bermejo, Micael Gallego,
and Jorge Contreras Padilla

Evaluating Sensor Interaction Failures in Mobile Applications .. .........

FEuler Horta Marinho, Jodo P. Diniz, Fischer Ferreira,
and Eduardo Figueiredo

Software Evolution

Feature-Oriented Clone and Pull for Distributed Development

and Evolution. . . . ... .. ... e

Daniel Hinterreiter, Lukas Linsbauer, Herbert Prdhofer,
and Paul Griinbacher

Detecting Sudden Variations in Web Apps Code Smells’ Density:

A Longitudinal Study . . ....... ... ... ..

Ameérico Rio and Fernando Brito e Abreu

Risk and Complexity Assessment on the Context of Language Migration. . . .

Santiago Bragagnolo, Abderrahmane Seriai, Stéphane Ducasse,
and Mustapha Derras

Automatically Assessing Complexity of Contributions to Git Repositories . . .

Rolf-Helge Pfeiffer

18

29

40

49

67

82

97

111



XX Contents

Process Modeling, Improvement and Assessment

Scrum for Safety: Agile Development in Safety-Critical Software Systems. . .

Riccardo Carbone, Salvatore Barone, Mario Barbareschi,
and Valentina Casola

Empirical Evaluation of Agile Teamwork. . . .. .....................

Paolo Ciancarini, Marcello Missiroli, and Sofia Zani

STAMP 4 NLP — An Agile Framework for Rapid Quality-Driven NLP

Applications Development . . .. ... .. .. .

Philipp Kohl, Oliver Schmidts, Lars Kloser, Henri Werth, Bodo Kraft,
and Albert Ziindorf

Evaluating Predictive Business Process Monitoring Approaches on Small

Event Logs. . . . . oo

Martin Kdéppel, Stefan Jablonski, and Stefan Schonig

Analyzing a Process Core Ontology and Its Usefulness

for Different Domains . . . . . . .. ... .

Pablo Becker, Fernanda Papa, Guido Tebes, and Luis Olsina

Towards Understanding Quality-Related Characteristics in Knowledge-

Intensive Processes - A Systematic Literature Review . . . ..............

Rachel Vital Simoes, Glaucia Melo, Fernando Brito e Abreu,
and Toacy Oliveira

Quality Aspects in Quantum Computing

KDM to UML Model Transformation for Quantum Software

Modernization . . . . ... .. . e

Luis Jiménez-Navajas, Ricardo Pérez-Castillo, and Mario Piattini

Hybrid Classical-Quantum Software Services Systems:

Exploration of the Rough Edges . . .. ... ... ... ... .. .. .. ... ....

David Valencia, Jose Garcia-Alonso, Javier Rojo, Enrique Moguel,
Javier Berrocal, and Juan Manuel Murillo

Towards a Set of Metrics for Quantum Circuits Understandability. . . . ... ..

José A. Cruz-Lemus, Luis A. Marcelo, and Mario Piattini

Safety, Security and Privacy

A Critique on the Use of Machine Learning on Public Datasets

for Intrusion Detection. . . . ... ... .. . .. e

Marta Catillo, Andrea Del Vecchio, Antonio Pecchia,
and Umberto Villano

127



Contents

A Comparison of Different Source Code Representation Methods

for Vulnerability Prediction in Python . . ... ..... ... .. .. .. .. ... ....

Amirreza Bagheri and Péter Hegediis

Threat Modeling of Edge-Based IoT Applications. . .. ................

Massimo Ficco, Daniele Granata, Massimiliano Rak,
and Giovanni Salzillo

Enforcing Mutual Authentication and Confidentiality in Wireless Sensor

Networks Using Physically Unclonable Functions: A Case Study . ........

Mario Barbareschi, Salvatore Barone, Alfonso Fezza,
and Erasmo La Montagna

GRADUATION: A GDPR-Based Mutation Methodology . .............

Said Daoudagh and Eda Marchetti

A Proposal for the Classification of Methods for Verification and

Validation of Safety, Cybersecurity, and Privacy of Automated Systems . . . .

Jose Luis de la Vara, Thomas Bauer, Bernhard Fischer,

Mustafa Karaca, Henrique Madeira, Martin Matschnig, Silvia Mazzini,
Giann Spilere Nandi, Fabio Patrone, David Pereira, José Proenga,
Rupert Schlick, Stefano Tonetta, Ugur Yayan, and Behrooz Sangchoolie

Risk Identification Based on Architectural Patterns . ... ...............

Maritta Heisel and Aida Omerovic

Expressing Structural Temporal Properties of Safety Critical

Hierarchical Systems . . ... ... ... .. .. .

Massimo Benerecetti, Fabio Mogavero, Adriano Peron,
and Luigi Libero Lucio Starace

Quality Aspects in Machine Learning, AI and Data Analytics

Facing Many Objectives for Fairness in Machine Learning. . . ... ........

David Villar and Jorge Casillas

A Streaming Approach for Association Rule Analysis of Spanish Politics

on TWIttEr . . . . . e

Pedro J. Lopez, Elena Ruiz, and Jorge Casillas

On the Trade-off Between Robustness and Complexity in Data Pipelines. . . .

Aiswarya Raj Munappy, Jan Bosch, and Helena Homstrom Olsson

Big Data Quality Models: A Systematic Mapping Study . ..............

Osbel Montero, Yania Crespo, and Mario Piatini

XXi

267

282

297

311

325

341

356

373

387

401



XXil Contents

Business Process and Organizational Data Quality Model (BPODQM)

for Integrated Process and Data Mining . . . ... .......... ... ... .... 431
Francisco Betancor, Federico Pérez, Adriana Marotta,
and Andrea Delgado

A Checklist for Explainable Al in the Insurance Domain. .. ............ 446
Olivier Koster, Ruud Kosman, and Joost Visser
Evidence-Based Software Quality Engineering

Where the Bugs are: A Quasi-replication Study of the Effect of Inheritance
Depth and Width in Java Systems. . . . ....... ... ... ... ... ... ... 459
Steve Counsell, Stephen Swift, and Amjed Tahir

30 Years of Automated GUI Testing: A Bibliometric Analysis. . ......... 473
Olivia Rodriguez-Valdés, Tanja E. J. Vos, Pekka Aho, and Beatriz Marin

A Large-Scale Investigation of Local Variable Names in Java Programs:

Hirohisa Aman, Sousuke Amasaki, Tomoyuki Yokogawa,
and Minoru Kawahara

Quality in Cyber-physical Systems

KNN-Averaging for Noisy Multi-objective Optimisation . .. ............ 503
Stefan Klikovits and Paolo Arcaini

Software Quality Education and Training

Exercise Perceptions: Experience Report from a Secure Software
Development COUISE . . . . .ottt et e e e e e e 521
Akond Rahman, Shahriar Hossain, and Dibyendu Brinto Bose

A Software Quality Course: The Breadth Approach. ... ............... 536
Luigia Petre

Students Projects’ Source Code Changes Impact on Software Quality
Through Static Analysis. . . .. ... .. .. 553
Sivana Hamer, Christian Quesada-Lopez, and Marcelo Jenkins

Author Index . ... ... . ... . . .. . e 565



	Preface
	Technical Review Summary
	Invited Talk

	Acknowledgments
	Organization
	Contents



