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Preface

Welcome to the European Conference on Software Architecture (ECSA), which is the
premier European software engineering conference. ECSA provides researchers and
practitioners with a platform to present and discuss the most recent, innovative, and
significant findings and experiences in the field of software architecture research and
practice. The tenth edition of ECSA was built upon a history of a successful series of
European workshops on software architecture held from 2004 through 2006 and a
series of European software architecture conferences from 2007 through 2016.

The technical program included a main research track of accepted papers, three
keynote talks, an industry track, a doctoral symposium track, and a tool demonstration
track. In addition, we also offered several workshops and tutorials on diverse topics
related to the software architecture discipline.

The role of women in the computing area has gained more and more importance
with the emerging information age. To this end, the first special track on “Women in
Software Architecture” collocated with ECSA 2016 brought together students, young
and senior researchers, as well as practitioners to present, share, and celebrate their
technical accomplishments and experiences making research and/or working in the
software architecture field.

For the main research track, we received 84 submissions in the three main categories:
full research and experience papers, short papers for addressing emerging research, and
education and training papers. Based on the recommendations of the Program Com-
mittee, we accepted 12 papers as full papers, and 11 papers as short papers. Hence
the acceptance rate for the full papers was 14.28 % and for both full and short papers
27.38 % for ECSA 2016.

The conference attracted papers (co-)authored by researchers, practitioners, and aca-
demia from 17 countries (Australia, Brazil, Canada, Czech Republic, Finland, France,
Germany, Israel, Italy, The Netherlands, New Zealand, Norway, Spain, Sweden, Turkey,
UK, USA).

It was a great pleasure to have prominent keynote speakers at ECSA 2016. The
opening day keynote was delivered by Volker Gruhn from the University of Duisburg-
Essen. He spoke on “Engineering Cyber-Physical Systems – A Paradigm Shift in
Software Architectures?” The second keynote was presented by Mehmet Aksit from
the University of Twente, on “9 C’s: A conceptual Framework for Understanding the
Trends in Software Technology.” The third and final keynote was delivered by Flavio
Oquendo. He spoke about “Software Architecture Challenges and Emerging Research
in Software-Intensive Systems-of-Systems.”

We were grateful to the members of the Program Committee for helping us to seek
submissions and provide valuable and timely reviews. Their efforts enabled us to put
together a high-quality technical program for ECSA 2016. We would like to thank the
members of the Organizing Committee of ECSA 2016 for playing an enormously
important role in successfully organizing the event with several new tracks and



collocated events. We also thank the workshop organizers and tutorials presenters, who
also made significant contributions to the success of ECSA.

Owing to unfortunate events the conference had to be relocated from Istanbul,
Turkey, to Copenhagen, Denmark. We are grateful to the local Organizing Committee
at Kültür University in Istanbul for the initial organizations. We would like to thank the
management of IT University of Copenhagen, Denmark, for taking over the local
organization in a smooth way and providing its facilities and professionally trained staff
for the organization of ECSA 2016.

The ECSA 2016 submission and review process was extensively supported by the
EasyChair Conference Management System. We acknowledge the prompt and pro-
fessional support from Springer, who published these proceedings in printed and
electronic volumes as part of the Lecture Notes in Computer Science series.

September 2016 Bedir Tekinerdogan
Uwe Zdun

Muhammad Ali Babar

VI Preface



Organization

General Chair

M. Ali Babar University of Adelaide, Australia and IT University
of Copenhagen, Denmark

Program Co-chairs

Bedir Tekinerdogan Wageningen University, The Netherlands
Uwe Zdun University of Vienna, Austria

Industry Track Co-chairs

Klaus Marius Hansen Microsoft Development Center Copenhagen, Denmark
Mansooreh Zahedi IT University of Copenhagen, Denmark

Track on Women in Software Architecture

Elena Navarro University of Castilla-La Mancha, Spain
Elisa Yumi Nakagawa University of São Paulo, Brazil

Workshops Co-chairs

Rainer Weinreich Johannes Kepler University Linz, Austria
Rami Bahsoon The University of Birmingham, UK

Doctoral Symposium Chair

Danny Weyns Katholieke Universiteit Leuven, Belgium

Tool Demo Chair

Konstantinos Manikas University of Copenhagen, Denmark
Liu Yan Concordia University, Canada

Publicity Chair

Matthias Galster University of Canterbury, New Zealand



Local Organizing Co-chairs

Yvonne Dittrich IT University of Copenhagen, Denmark
Aufeef Chauhan IT University of Copenhagen, Denmark

Web Masters

Lina Maria Garcés
Rodriguez

University of São Paulo, Brazil

Tiago Volpato University of São Paulo, Brazil

Steering Committee

Muhammad Ali Babar University of Adelaide, Australia
Paris Avgeriou University of Groningen, The Netherlands
Ivica Crnkovic Mälardalen University, Sweden
Carlos E. Cuesta Rey Juan Carlos University, Spain
Khalil Drira LAAS-CNRS – University of Toulouse, France
Patricia Lago VU University Amsterdam, The Netherlands
Tomi Männistö University of Helsinki, Finland
Raffaela Mirandola Politecnico di Milano, Italy
Flavio Oquendo IRISA – University of South Brittany, France (Chair)
Bedir Tekinerdogan Wageningen University, The Netherlands
Danny Weyns Linnaeus University, Sweden
Uwe Zdun University of Vienna, Austria

Program Committee

Bedir Tekinerdogan Wageningen University, The Netherlands
Muhammad Ali Babar IT University of Copenhagen, Denmark
Uwe Zdun University of Vienna, Austria
Antonia Bertolino ISTI-CNR, Italy
Mehmet Aksit University of Twente, The Netherlands
Eduardo Almeida CESAR, Brazil
Jesper Andersson Linnaeus University, Sweden
Paris Avgeriou University of Groningen, The Netherlands
Rami Bahsoon University of Copenhagen, Denmark
Thais Batista Federal University of Rio Grande do Norte, Brazil
Stefan Biffl TU Wien, Austria
Jan Bosch Chalmers and Gothenburg University, Sweden
Tomas Bures Charles University, Czech Republic
Rafael Capilla Universidad Rey Juan Carlos, Madrid
Roger Champagne École de technologie supérieure, Canada
Michel Chaudron Chalmers and Gothenburg University, Sweden
Ivica Crnkovic Chalmers and Gothenburg University, Sweden
Carlos E. Cuesta Rey Juan Carlos University, Spain

VIII Organization



Rogerio De Lemos University of Kent, UK
Khalil Drira LAAS-CNRS, France
Laurence Duchien University of Lille, France
Matthias Galster University of Canterbury, New Zealand
David Garlan Carnegie Mellon University, USA
Ian Gorton SEI, USA
Volker Gruhn Universität Duisburg-Essen, Germany
John Grundy Swinburne University of Technology, Australia
Rich Hilliard IEEE, USA
Paola Inverardi Università dell’Aquila, Italy
Anton Jansen Philips Innovation Services
Wouter Joosen Leuven University, Belgium
Jens Knodel Fraunhofer IESE, Germany
Heiko Koziolek ABB Corporate Research, Germany
Patricia Lago VU University Amsterdam, The Netherlands
Anna Liu NICTA/UNSW, Australia
Sam Malek George Mason University, USA
Tomi Männistö University of Helsinki, Finland
Raffaela Mirandola Politecnico di Milano, Italy
Henry Muccini University of L’Aquila, Italy
Elena Navarro University of Castilla-La Mancha
Robert Nord Software Engineering Institute
Flavio Oquendo IRISA (UMR CNRS) – University of Bretagne-Sud

(UBS), France
Mourad Oussalah University of Nantes, France
Richard Paige University of York, UK
Claus Pahl Dublin City University, Ireland
Cesare Pautasso University of Lugano, Italy
Dewayne Perry The University of Texas, USA
Hasan Sozer Ozyegin University, Turkey
Judith Stafford University of Colorado, USA
Bradley Schmerl Carnegie Mellon University, USA
Clemens Szyperski Microsoft, USA
Chouki Tibermacine Montpellier University, France
Rainer Weinreich Johannes Kepler University Linz, Austria
Danny Weyns Linnaeus University, Sweden
Eoin Woods Artechra
Olaf Zimmermann HSR FHO, Switzerland
Elisa Yumi Nakagawa University of Sao Paulo, Brazil
Claudia Raibulet University of Milano-Bicocca, Italy
Jenifer Perez Technical University of Madrid, Spain

Organization IX



Contents

Software Architecture Quality and Design Reasoning

Software Architecture Challenges and Emerging Research
in Software-Intensive Systems-of-Systems . . . . . . . . . . . . . . . . . . . . . . . . . 3

Flavio Oquendo

Software Architecture Design Reasoning: A Card Game to Help Novice
Designers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Courtney Schriek, Jan Martijn E.M. van der Werf, Antony Tang,
and Floris Bex

A Long Way to Quality-Driven Pattern-Based Architecting . . . . . . . . . . . . . 39
Gianantonio Me, Coral Calero, and Patricia Lago

Diversifying Software Architecture for Sustainability:
A Value-Based Perspective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Dalia Sobhy, Rami Bahsoon, Leandro Minku, and Rick Kazman

Software Architecture Documentation

Towards Seamless Analysis of Software Interoperability:
Automatic Identification of Conceptual Constraints in API Documentation . . . 67

Hadil Abukwaik, Mohammed Abujayyab, and Dieter Rombach

Design Decision Documentation: A Literature Overview . . . . . . . . . . . . . . . 84
Zoya Alexeeva, Diego Perez-Palacin, and Raffaela Mirandola

Task-Specific Architecture Documentation for Developers: Why Separation
of Concerns in Architecture Documentation is Counterproductive
for Developers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

Dominik Rost and Matthias Naab

Runtime Architecture

Architectural Homeostasis in Self-Adaptive Software-Intensive
Cyber-Physical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Ilias Gerostathopoulos, Dominik Skoda, Frantisek Plasil, Tomas Bures,
and Alessia Knauss

Executing Software Architecture Descriptions with SysADL. . . . . . . . . . . . . 129
Flavio Oquendo, Jair Leite, and Thais Batista

http://dx.doi.org/10.1007/978-3-319-48992-6_1
http://dx.doi.org/10.1007/978-3-319-48992-6_1
http://dx.doi.org/10.1007/978-3-319-48992-6_2
http://dx.doi.org/10.1007/978-3-319-48992-6_2
http://dx.doi.org/10.1007/978-3-319-48992-6_3
http://dx.doi.org/10.1007/978-3-319-48992-6_4
http://dx.doi.org/10.1007/978-3-319-48992-6_4
http://dx.doi.org/10.1007/978-3-319-48992-6_5
http://dx.doi.org/10.1007/978-3-319-48992-6_5
http://dx.doi.org/10.1007/978-3-319-48992-6_6
http://dx.doi.org/10.1007/978-3-319-48992-6_7
http://dx.doi.org/10.1007/978-3-319-48992-6_7
http://dx.doi.org/10.1007/978-3-319-48992-6_7
http://dx.doi.org/10.1007/978-3-319-48992-6_8
http://dx.doi.org/10.1007/978-3-319-48992-6_8
http://dx.doi.org/10.1007/978-3-319-48992-6_9


Towards an Architecture for an UI-Compositor for Multi-OS Environments . . . 138
Tobias Holstein and Joachim Wietzke

Software Architecture Evolution

Inferring Architectural Evolution from Source Code Analysis:
A Tool-Supported Approach for the Detection of Architectural Tactics . . . . . 149

Christel Kapto, Ghizlane El Boussaidi, Sègla Kpodjedo,
and Chouki Tibermacine

Evolution Style: Framework for Dynamic Evolution of Real-Time Software
Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

Adel Hassan, Audrey Queudet, and Mourad Oussalah

Retrofitting Controlled Dynamic Reconfiguration into the Architecture
Description Language MontiArcAutomaton . . . . . . . . . . . . . . . . . . . . . . . . 175

Robert Heim, Oliver Kautz, Jan Oliver Ringert, Bernhard Rumpe,
and Andreas Wortmann

Verification and Consistency Management

Statistical Model Checking of Dynamic Software Architectures. . . . . . . . . . . 185
Everton Cavalcante, Jean Quilbeuf, Louis-Marie Traonouez,
Flavio Oquendo, Thais Batista, and Axel Legay

Consistent Inconsistency Management: A Concern-Driven Approach . . . . . . . 201
Jasper Schenkhuizen, Jan Martijn E.M. van der Werf, Slinger Jansen,
and Lambert Caljouw

Formal Verification of Software-Intensive Systems Architectures Described
with Piping and Instrumentation Diagrams . . . . . . . . . . . . . . . . . . . . . . . . . 210

Soraya Mesli-Kesraoui, Djamal Kesraoui, Flavio Oquendo,
Alain Bignon, Armand Toguyeni, and Pascal Berruet

The Software Architect’s Role and Concerns

Architects in Scrum: What Challenges Do They Face?. . . . . . . . . . . . . . . . . 229
Samuil Angelov, Marcel Meesters, and Matthias Galster

An Empirical Study on Collaborative Architecture Decision Making
in Software Teams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Sandun Dasanayake, Jouni Markkula, Sanja Aaramaa,
and Markku Oivo

Architecture Enforcement Concerns and Activities - An Expert Study . . . . . . 247
Sandra Schröder, Matthias Riebisch, and Mohamed Soliman

XII Contents

http://dx.doi.org/10.1007/978-3-319-48992-6_10
http://dx.doi.org/10.1007/978-3-319-48992-6_11
http://dx.doi.org/10.1007/978-3-319-48992-6_11
http://dx.doi.org/10.1007/978-3-319-48992-6_12
http://dx.doi.org/10.1007/978-3-319-48992-6_12
http://dx.doi.org/10.1007/978-3-319-48992-6_13
http://dx.doi.org/10.1007/978-3-319-48992-6_13
http://dx.doi.org/10.1007/978-3-319-48992-6_14
http://dx.doi.org/10.1007/978-3-319-48992-6_15
http://dx.doi.org/10.1007/978-3-319-48992-6_16
http://dx.doi.org/10.1007/978-3-319-48992-6_16
http://dx.doi.org/10.1007/978-3-319-48992-6_17
http://dx.doi.org/10.1007/978-3-319-48992-6_18
http://dx.doi.org/10.1007/978-3-319-48992-6_18
http://dx.doi.org/10.1007/978-3-319-48992-6_19


Software Architectures for Web and Mobile Systems

The Disappearance of Technical Specifications in Web and Mobile
Applications: A Survey Among Professionals . . . . . . . . . . . . . . . . . . . . . . . 265

Theo Theunissen and Uwe van Heesch

Architecture Modeling and Analysis of Security in Android Systems . . . . . . . 274
Bradley Schmerl, Jeff Gennari, Alireza Sadeghi, Hamid Bagheri,
Sam Malek, Javier Cámara, and David Garlan

Towards a Framework for Building SaaS Applications Operating in Diverse
and Dynamic Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

Ashish Agrawal and T.V. Prabhakar

Software Architecture Reconstruction

Materializing Architecture Recovered from Object-Oriented Source Code
in Component-Based Languages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309

Zakarea Alshara, Abdelhak-Djamel Seriai, Chouki Tibermacine,
Hinde Lilia Bouziane, Christophe Dony, and Anas Shatnawi

Using Hypergraph Clustering for Software Architecture Reconstruction
of Data-Tier Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

Ersin Ersoy, Kamer Kaya, Metin Altınışık, and Hasan Sözer

SeaClouds: An Open Reference Architecture for Multi-cloud Governance . . . 334
Antonio Brogi, Jose Carrasco, Javier Cubo, Francesco D’Andria,
Elisabetta Di Nitto, Michele Guerriero, Diego Pérez, Ernesto Pimentel,
and Jacopo Soldani

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339

Contents XIII

http://dx.doi.org/10.1007/978-3-319-48992-6_20
http://dx.doi.org/10.1007/978-3-319-48992-6_20
http://dx.doi.org/10.1007/978-3-319-48992-6_21
http://dx.doi.org/10.1007/978-3-319-48992-6_22
http://dx.doi.org/10.1007/978-3-319-48992-6_22
http://dx.doi.org/10.1007/978-3-319-48992-6_23
http://dx.doi.org/10.1007/978-3-319-48992-6_23
http://dx.doi.org/10.1007/978-3-319-48992-6_24
http://dx.doi.org/10.1007/978-3-319-48992-6_24
http://dx.doi.org/10.1007/978-3-319-48992-6_25

	Preface
	Organization
	Contents



