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Preface

The present book includes extended and revised versions of a set of selected papers
from the 13th International Conference on Software Technologies (ICSOFT 2018),
held in Porto, Portugal, during 26-28 July, 2018.

ICSOFT 2018 received 130 paper submissions from 28 countries, of which 14% are
included in this book. The papers were selected by the event chairs and their selection
is based on a number of criteria that include the classifications and comments provided
by the Program Committee members, the session chairs’ assessment and also the
program chairs’ global view of all papers included in the technical program. The
authors of selected papers were then invited to submit a revised and extended version
of their papers having at least 30% new material.

The purpose of the ICSOFT conferences, including its 13th edition in 2018, is to
bring together researchers, engineers, and practitioners interested in software
technologies. The conference solicits papers and other contributions in themes ranging
from software engineering and development via showcasing cutting edge-software
systems and applications to addressing foundational innovative technologies for
systems and applications of the future. The papers were presented in one of three
conference areas: “Software Engineering and Systems Development”, “Software
Systems and Applications”, and “Foundational and Trigger Technologies”.

The papers included in this book align with the purpose of ICSOFT conferences,
with the following main topics covered: software quality (11, 19), empirical software
engineering (7, 10), software testing (8, 12, 17), requirements engineering (13, 18),
software development (3, 5, 16), software architecture (2, 4, 6), and model transfor-
mation and refinement (9, 14).

We would like to thank all the authors for their contributions and the reviewers for
ensuring the quality of this publication.

July 2018 Marten van Sinderen
Leszek Maciaszek



Conference Chair

Leszek Maciaszek

Program Chair

Marten van Sinderen

Program Committee

Markus Aleksy

Waleed Alsabhan
Soumyadip Bandyopadhyay
Wolfgang Bein

Fevzi Belli

Jorge Bernardino

Mario Berén

Thomas Buchmann
Andrea Burattin

Nelio Cacho

Jose Calvo-Manzano
Gerardo Canfora

Ana Cavalli

Rui César das Neves
Marta Cimitile

Rem Collier

Agostino Cortesi

Lidia Lopez Cuesta
Boguslaw Cyganek
Sergiu Dascalu

Sergio de Cesare

Cléver Ricardo de Farias
Jaime Delgado

Steven Demurjian
Chiara Di Francescomarino
Philippe Dugerdil

Morgan Ericsson
Jean-Rémy Falleri

Organization

Wroctaw University of Economics, Poland
and Macquarie University, Sydney, Australia

University of Twente, The Netherlands

ABB Corporate Research Center, Germany

KACST, UK

BITS Pilani K K Birla Goa Campus, India

University of Nevada, Las Vegas, USA

Izmir Institute of Technology, Turkey

Polytechnic Institute of Coimbra - ISEC, Portugal

Universidad Nacional de San Luis, Argentina

University of Bayreuth, Germany

University of Innsbruck, Austria

Federal University of Rio Grande do Norte, Brazil

Universidad Politécnica de Madrid, Spain

University of Sannio, Italy

TELECOM SudParis, France

Directorate-General of Health, Portugal

Unitelma Sapienza, Italy

University College Dublin, Ireland

Universita Ca’ Foscari di Venezia, Italy

Universitat Politécnica de Catalunya, Spain

AGH University of Science and Technology, Poland

University of Nevada, Reno, USA

University of Westminster, UK

University of Sdo Paulo, Brazil

Universitat Politécnica de Catalunya, Spain

University of Connecticut, USA

FBK-IRST, Italy

Geneva School of Business Administration, University
of Applied Sciences of Western Switzerland,
Switzerland

Linnaeus University, Sweden

Bordeaux INP, France



viii Organization
Jodo Faria

Luis Fernandez Sanz
Kehan Gao

Felix Garcia Clemente
Mauro Gaspari
Hamza Gharsellaoui

Paola Giannini

John Gibson

Gregor Grambow

Christiane Gresse von
Wangenheim

Hatim Hafiddi

Slimane Hammoudi

Jean Hauck

Pedro Henriques

Jose Herrera

Mercedes Hidalgo-Herrero

Jose R. Hilera

Andreas Holzinger

Jang-Eui Hong

Shihong Huang

Ivan Ivanov

Judit Jasz

Lingxiao Jiang

Bo Jergensen

Maria Jose Escalona

Hermann Kaindl

Dimitris Karagiannis

Carlos Kavka

Dean Kelley

Chris Kemerer

Foutse Khomh

Mieczyslaw Kokar

Jitka Komarkova

Jun Kong

Martin Kropp

Winfried Kiihnhauser
Rob Kusters

Wing Kwong
Giuseppe Lami
Konstantin Laufer
David Lorenz

Ivan Lukovic

FEUP - Faculty of Engineering of the University
of Porto, Portugal

University of Alcala, Spain

Eastern Connecticut State University, USA

University of Murcia, Spain

University of Bologna, Italy

Khurmah University College, Taif University,
Saudi Arabia

University of Piemonte Orientale, Italy

Mines-Telecom - Telecom SudParis, France

Hochschule Aalen, Germany

UFSC - Federal University of Santa Catarina, Brazil

INPT, Morocco

ESEO, MODESTE, France

Universidade Federal de Santa Catarina, Brazil

University of Minho, Portugal

Universidad del Cauca, Colombia

Universidad Complutense De Madrid, Spain

University of Alcala, Spain

Medical University Graz, Austria

Chungbuk National University, South Korea

Florida Atlantic University, USA

SUNY Empire State College, USA

University of Szeged, Hungary

Singapore Management University, Singapore

University of Southern Denmark, Denmark

University of Seville, Spain

Vienna University of Technology, Austria

University of Vienna, Austria

ESTECO SpA, Italy

Minnesota State University, USA

University of Pittsburgh, USA

Ecole Polytechnique, Canada

Northeastern University, USA

University of Pardubice, Czech Republic

North Dakota State University, USA

University of Applied Sciences Northwestern
Switzerland, Switzerland

Ilmenau University of Technology, Germany

Open Universiteit Nederland, The Netherlands

Hofstra University, USA

Consiglio Nazionale delle Ricerche, Italy

Loyola University Chicago, USA

Open University, Israel

University of Novi Sad, Serbia



Stephane Maag

Ivano Malavolta

Eda Marchetti

Katsuhisa Maruyama
Manuel Mazzara

Tom McBride

Francesco Mercaldo
Antoni Mesquida Calafat
Gergely Mezei

Mattia Monga
Antao Moura
Antonio Mufioz
Takako Nakatani
Elena Navarro
Joan Navarro
Viorel Negru
Paolo Nesi
Jianwei Niu
Rory O’Connor
Claus Pahl
Marcos Palacios
Vincenzo Pallotta

Luis Pedro

Jennifer Pérez

Dana Petcu

Giuseppe Polese

Roman Popp

Rosario Pugliese

Traian Rebedea

Michel Reniers

Werner Retschitzegger

Colette Rolland

Antonio Miguel Rosado
da Cruz

Gustavo Rossi

Matteo Rossi

Stuart Rubin

Chandan Rupakheti

Gunter Saake

Krzysztof Sacha

Maria-Isabel
Sanchez-Segura

Davide Sangiorgi

Organization ix

Telecom SudParis, France

Vrije Universiteit Amsterdam, The Netherlands

ISTI-CNR, Italy

Ritsumeikan University, Japan

Innopolis University, Russia

University of Technology Sydney, Australia

National Research Council of Italy (CNR), Italy

Universitat de les Illes Balears (UIB), Spain

Budapest University of Technology and Economics,
Hungary

Universita degli Studi di Milano, Italy

Federal University of Campina Grande (UFCG), Brazil

University of Malaga, Spain

The Open University of Japan, Japan

University of Castilla-La Mancha, Spain

La Salle - Universitat Ramon Llull, Spain

West University of Timisoara, Romania

University of Florence, Italy

University of Texas at San Antonio, USA

Dublin City University, Ireland

Free University of Bozen-Bolzano, Italy

University of Oviedo, Spain

HEIG-VD (Swiss Applied Science University, Vaud),
Switzerland

University of Aveiro, Portugal

Universidad Politécnica de Madrid (UPM), Spain

West University of Timisoara, Romania

Universita Degli Studi Di Salerno, Italy

Vienna University of Technology, Austria

Universita’ di Firenze, Italy

University Politehnica of Bucharest, Romania

Eindhoven University of Technology, The Netherlands

Johannes Kepler University, Austria

Université De Paris1 Panthéon-Sorbonne, France

Instituto Politécnico de Viana do Castelo, Portugal

Lifia, Argentina

Politecnico di Milano, Italy

University of California San Diego, USA

Rose-Hulman Institute of Technology, USA

Institute of Technical and Business Information
Systems, Germany

Warsaw University of Technology, Poland

Carlos IIT University of Madrid, Spain

Universita di Bologna, Italy



X Organization

Elad Schiller
Lionel Seinturier
Istvan Siket

Harvey Siy

Michal Smialek
Yeong-Tae Song
Cosmin Spahiu
Anongnart Srivihok
Miroslaw Staron
Ketil Stolen

Hiroki Suguri
Bedir Tekinerdogan
Claudine Toffolon
Joseph Trienekens

Michael Vassilakopoulos

Dessislava Vassileva
Laszlo Vidacs
Sergiy Vilkomir

Jie Wang

Dietmar Winkler
Andreas Winter
Jinhui Yao

Murat Yilmaz
Jingyu Zhang

Additional Reviewers

Mohammed Alharbi
Doina Bein

Yann Ben Maissa
Dominik Bork

Juan Chagiiendo Benavides

Alexandru Cicortas
Estrela Cruz
Teerath Das
Victoria Déller
German-Lenin
Dugarte-Pefia
Gencer Erdogan
Aritra Ghosh
Vladimir Ivancevic
Vimal Kunnummel
Christian Muck
Francesco Nocera
Dara Nyknahad

Chalmers University of Technology, Sweden

University of Lille, France

Hungarian Academy of Science, Research Group on
Artificial Intelligence, Hungary

University of Nebraska at Omaha, USA

Warsaw University of Technology, Poland

Towson University, USA

University of Craiova, Romania

Kasetsart University, Thailand

University of Gothenburg, Sweden

SINTEF, Norway

Miyagi University, Japan

Wageningen University, The Netherlands

Université du Maine, France

Open University Heerlen, The Netherlands

University of Thessaly, Greece

Sofia University st. Kliment Ohridski, Bulgaria

University of Szeged, Hungary

East Carolina University, USA

Indiana University Northwest, USA

Vienna University of Technology, Austria

Carl von Ossietzky University Oldenburg, Germany

Xerox Research, USA

Cankaya University, Turkey

Macquarie University, Australia

Florida Atlantic University, USA

California State University, Fullerton, USA

INPT, Morocco

University of Vienna, Austria

Universidad Carlos III de Madrid, Spain

West University Timisoara, Romania

Instituto Politécnico de Viana do Castelo, Portugal
Gran Sasso Science Institute, Italy

University of Vienna, Austria

Carlos III University of Madrid, Spain

SINTEF, Norway

Florida Atlantic University, USA
University of Novi Sad, Serbia
University of Vienna, Austria
University of Vienna, Austria
Polytechnic University of Bari, Italy
University of Nevada, Las Vegas, USA



Hui Song
Michael Walch

Invited Speakers

Gian Pietro Picco
Jan Mendling

Tobias Hoellwarth
Miguel P. Correia

Organization Xi

SINTEF, Norway
University of Vienna, Austria

University of Trento, Italy

Vienna University of Economics and Business, Austria
EuroCloud Europe, Austria

Universidade de Lisboa, Portugal



Contents

Software Engineering and Systems Development

Using Semantic Metrics to Predict Mutation Equivalence. . ... .......... 3
Amani Ayad, Imen Marsit, Nazih Mohamed Omri, JiMeng Loh,
and Ali Mili

A Rating Tool for the Automated Selection of Software Refactorings

that Remove Antipatterns to Improve Performance and Stability . . .. ... ... 28
Nikolai Moesus, Matthias Scholze, Sebastian Schlesinger,
and Paula Herber

Model-Based On-the-Fly Testing of Web Applications

and Multilingual Websites . . . ... ... .. .. L 55
Winfried Dulz
On the Impact of Order Information in API Usage Patterns . . ........... 79

Ervina Cergani and Mira Mezini

A Practical Approach for Constraint Solving in Model Transformations. . . . . 104
Youness Laghouaouta and Pierre Laforcade

An Integrated Requirements Engineering Framework for Agile Software
Product Lines. . . . ... o 124
Hassan Haidar, Manuel Kolp, and Yves Wautelet

Systematic Refinement of Softgoals Using a Combination of KAOS

Goal Models and Problem Diagrams . . ........................... 150
Nelufar Ulfat-Bunyadi, Nazila Gol Mohammadi, Roman Wirtz,
and Maritta Heisel

Simplifying the Classification of App Reviews Using Only
Lexical Features . . . ... ... 173
Faiz Ali Shah, Kairit Sirts, and Dietmar Pfahl

Smart Measurements and Analysis for Software Quality Enhancement. . . . . . 194
Sarah Dahab, Stephane Maag, Wissam Mallouli, and Ana Cavalli

Modular Programming and Reasoning for Living with Uncertainty . . . ... .. 220
Naoyasu Ubayashi, Yasutaka Kamei, and Ryosuke Sato



X1v Contents

Software Systems and Applications

Empowering Continuous Delivery in Software Development:

The DevOps Strategy . . . . ..ottt e e 247
Clauirton Siebra, Rosberg Lacerda, Italo Cerqueira,
Jonysberg P. Quintino, Fabiana Florentin, Fabio B. Q. da Silva,
and Andre L. M. Santos

Can Commit Change History Reveal Potential Fault Prone Classes?
A Study on GitHub Repositories. . . .. ......... . 266
Chun Yong Chong and Sai Peck Lee

An Agent-Based Planning Method for Distributed Task Allocation . . ... ... 282
Dhouha Ben Noureddine, Atef Gharbi, and Samir Ben Ahmed

Automatic Test Data Generation for a Given Set of Applications Using

Recurrent Neural Networks . . ...... ... .. .. ... .. ... 307
Ciprian Paduraru, Marius-Constantin Melemciuc,
and Miruna Paduraru

Guiding the Functional Change Decisions in Agile Project:
An Empirical Evaluation . .. ........ ... ... .. . . . 327
Asma Sellami, Mariem Haoues, Nour Borchani, and Nadia Bouassida

Wise Objects for IoT (WIoT): Software Framework and Experimentation ... 349
Ilham Alloui, Eric Benoit, Stéphane Perrin, and Flavien Vernier

A Software Product Line Approach to Design Secure Connectors
in Component-Based Software Architectures. . . ... .................. 372
Michael Shin, Hassan Gomaa, and Don Pathirage

Towards an Automatic Verification of BPMN Model Semantic Preservation
During a Refinement Process . . .. ...... .. .. .. ... . . .. .. . ... 397
Yousra Bendaly Hlaoui, Salma Ayari, and Leila Jemni Ben Ayed

Author Index . . .. ... . ... . . ... e 421



	Preface
	Organization
	Contents



