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ICONS 2015

Foreword

The Tenth International Conference on Systems (ICONS 2015), held between April 19th-24th,
2015 in Barcelona, Spain, continued a series of events covering a broad spectrum of topics. The
conference covered fundamentals on designing, implementing, testing, validating and maintaining
various kinds of software and hardware systems. Several tracks were proposed to treat the topics from
theory to practice, in terms of methodologies, design, implementation, testing, use cases, tools, and
lessons learnt.

In the past years, new system concepts have been promoted and partially embedded in new
deployments. Anticipative systems, autonomic and autonomous systems, self-adapting systems, or on-
demand systems are systems exposing advanced features. These features demand special requirements
specification mechanisms, advanced behavioral design patterns, special interaction protocols, and
flexible implementation platforms. Additionally, they require new monitoring and management
paradigms, as self-protection, self-diagnosing, self-maintenance become core design features.

The design of application-oriented systems is driven by application-specific requirements that
have a very large spectrum. Despite the adoption of uniform frameworks and system design
methodologies supported by appropriate models and system specification languages, the deployment of
application-oriented systems raises critical problems. Specific requirements in terms of scalability, real-
time, security, performance, accuracy, distribution, and user interaction drive the design decisions and
implementations. This leads to the need for gathering application-specific knowledge and develop
particular design and implementation skills that can be reused in developing similar systems.

Validation and verification of safety requirements for complex systems containing hardware,
software and human subsystems must be considered from early design phases. There is a need for
rigorous analysis on the role of people and process causing hazards within safety-related systems;
however, these claims are often made without a rigorous analysis of the human factors involved.
Accurate identification and implementation of safety requirements for all elements of a system,
including people and procedures become crucial in complex and critical systems, especially in safety-
related projects from the civil aviation, defense health, and transport sectors.

Fundamentals on safety-related systems concern both positive (desired properties) and negative
(undesired properties) aspects. Safety requirements are expressed at the individual equipment level and
at the operational-environment level. However, ambiguity in safety requirements may lead to reliable
unsafe systems. Additionally, the distribution of safety requirements between people and machines
makes difficult automated proofs of system safety. This is somehow obscured by the difficulty of
applying formal techniques (usually used for equipment-related safety requirements) to derivation and
satisfaction of human-related safety requirements (usually, human factors techniques are used).

ICONS 2015 also featured the following Symposium:
- EMBEDDED 2015, The International Symposium on Advances in Embedded Systems and

Applications

We take here the opportunity to warmly thank all the members of the ICONS 2015 Technical
Program Committee, as well as the numerous reviewers. The creation of such a high quality conference
program would not have been possible without their involvement. We also kindly thank all the authors



who dedicated much of their time and efforts to contribute to ICONS 2015. We truly believe that, thanks
to all these efforts, the final conference program consisted of top quality contributions.

Also, this event could not have been a reality without the support of many individuals,
organizations, and sponsors. We are grateful to the members of the ICONS 2015 organizing committee
for their help in handling the logistics and for their work to make this professional meeting a success.

We hope that ICONS 2015 was a successful international forum for the exchange of ideas and
results between academia and industry and for the promotion of progress in the field of systems.

We also hope Barcelona provided a pleasant environment during the conference and everyone
saved some time for exploring this beautiful city.

ICONS 2015 Advisory Committee:

Raimund Ege, Northern Illinois University, USA
Hermann Kaindl, Vienna University of Technology, Austria
Leszek Koszalka, Wroclaw University of Technology, Poland
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EMBEDDED 2015 Advisory Committee:
Sabina Jeschke, RWTH Aachen University, Germany
I-Cheng Chang, National Dong Hwa University, Taiwan
Ralf-D. Kutsche, TU Berlin / Fraunhofer FOKUS institute, Germany



ICONS 2015

Committee

ICONS Advisory Committee

Raimund Ege, Northern Illinois University, USA
Hermann Kaindl, Vienna University of Technology, Austria
Leszek Koszalka, Wroclaw University of Technology, Poland
Marko Jäntti, University of Eastern Finland, Finland

ICONS 2015 Technical Program Committee

Mehmet Aksit (Ak�it), University of Twente - Enschede, The Netherlands
Marco Aiello, University of Groningen, The Netherlands
Abdallah Al Sabbagh, University of Technology - Sydney (UTS), Australia
Cristina Alcaraz, University of Malaga, Spain
Eduardo Alonso, City University London, UK
Giner Alor Hernández, Instituto Tecnológico de Orizaba - Veracruz, México
César Andrés, Universidad Complutense de Madrid, España
Luis Anido-Rifon, University of Vigo, Spain
Mark Austin, University of Maryland, College Park, USA
Javier Bajo Pérez, Universidad Politécnica de Madrid, Spain
Lubomir Bakule, Institute of Information Theory and Automation of the ASCR, Czech Republic
Zbigniew Banaszak, Warsaw University of Technology | Koszalin University of Technology, Poland
Jacob Barhen, Oak Ridge National Laboratory, USA
Molka Becher, CEA-Leti/DACLE/LIALP Lab | Verimag Lab | Grenoble University, France
Nicolas Belanger, Eurocopter Group, France
Ateet Bhalla, Oriental Institute of Science & Technology, Bhopal, India
Jun Bi, Tsinghua University - Beijing, China
Francesco Bianconi, University of Perugia, Italy
Freimut Bodendorf, University of Erlangen-Nuremberg, Germany
Mietek Brdys, University of Birmingham, UK
Alisson Brito, Universidade Federal da Paraiba (UFPB), Brazil
Mario Cannataro, University "Magna Græcia" of Catanzaro - Germaneto, Italy
M. Emre Celebi, Louisiana State University in Shreveport, USA
Chi-Hua Chen, National Chiao Tung University, Taiwan , R.O.C.
Albert M. K. Cheng, University of Houston, USA
Ding-Yuan Cheng, National Chiao Tung University, Taiwan , R.O.C.
Sunil Choenni, Research and Documentation Centre - Ministry of Security and Justice, Netherlands
Lawrence Chung, University of Texas at Dallas, USA
Carlos J. Costa, ISCTE - University Institute of Lisbon, Portugal
Nicolas Damiani, Eurocopter Group, France
Peter De Bruyn, Universiteit Antwerpen, Belgium
Lucio De Paolis, University of Salento, Italy



Jianguo Ding, University of Luxembourg, Luxembourg
António Dourado, University of Coimbra, Portugal
Daniela Dragomirescu, LAAS-CNRS / University of Toulouse, France
Raimund Ege, Northern Illinois University, USA
Yezyd Enrique Donoso Meisel, Universidad de los Andes - Bogotá, Colombia
Sergio Escalera, University of Barcelona, Spain
Andras Farago, The University of Texas at Dallas, USA
Miguel Franklin de Castro, Federal University of Ceará, Brazil
Marta Franova, CNRS & LRI, France
Matthias Galster, University of Canterbury, New Zealand
Subhashini Ganapathy, Wright State University, USA
Laurent George, University of Paris-Est Creteil Val de Marne, France
Eva Gescheidtová, Brno University of Technology, Czech Republic
Luis Gomes, Universidade Nova de Lisboa, Portugal
Dongbing Gu, University of Essex - Colchester, UK
Mohanad Halaweh, University of Dubai, UAE
José Luis Herrero Agustin, University of Extremadura, Spain
Tzung-Pei Hong, National University of Kaohsiung, Taiwan
Yo-Ping Huang, National Taipei University of Technology - Taipei, Taiwan
Wen-Jyi Hwang, National Taiwan Normal University - Taipei, Taiwan
Tomasz Hyla, West Pomeranian University of Technology, Poland
Marko Jäntti, University of Eastern Finland, Finland
Jiri Jaros, Australian National University, Australia
Jaroslav Kadlec, Brno University of Technology, Czech Republic
Hermann Kaindl, Vienna University of Technology, Austria
Krishna Kant, George Mason University, USA
Fu-Chien Kao, Da-Yeh University, Taiwan
Andrzej Kasprzak, Wroclaw University of Technology, Poland
Abdelmajid Khelil, Huawei Research, Germany
Leszek Koszalka, Wroclaw University of Technology, Poland
Eiji Kawai, National Institute of Information and Communications Technology, Japan
Radek Kuchta, Brno University of Technology, Czech Republic
Wim Laurier, Université Saint-Louis / Ghent University, Belgium
Frédéric Le Mouël, INRIA/INSA Lyon, France
Lenka Lhotska, Czech Technical University in Prague, Czech Republic
David Lizcano, Open University of Madrid (UDIMA), Spain
Andrei Lobov, Tampere University of Technology, Finland
Pascal Lorenz, University of Haute Alsace, France
Ivan Lukovic, University of Novi Sad, Serbia
Jia-Ning Luo ( ) Ming Chuan University, Taiwan
José Manuel F. Machado, University of Minho, Portugal
Zoubir Mammeri, IRIT - Paul Sabatier University - Toulouse, France
D. Manivannan, University of Kentucky, USA
Juan Martínez-Miranda, Universidad Politecnica de Valencia, Spain
Patrick Meumeu Yomsi, CISTER Research Center, IPP Hurray-ISEP, Portugal
Roberto Montemanni, University of Applied Sciences of Southern Switzerland (SUPSI), Switzerland
Fernando Moreira, Universidade Portucalense, Portugal
Daoudi Mourad, University of Sciences and Technology, Algeria



Fabrice Mourlin, Paris 12 University - Créteil, France
Antonio Muñoz, Universidad de Málaga, Spain
Kazumi Nakamatsu, University of Hyogo, Japan
Santosh Kumar Nanda, Eastern Academy of Science and Technology, India
Tamer M. Nassef, October High Institute for Engineering and Technology, Egypt
John T. O'Donnell, University of Glasgow, UK
Timothy W. O’Neil, The University of Akron, USA
Cristina Olaverri Monreal, Austrian Institute of Technology GmbH, Austria
Joanna Isabelle Olszewska, University of Gloucestershire, UK
Sigeru Omatu, Osaka Institute of Technology, Japan
George Panoutsos, University of Sheffield, UK
Namje Park, Jeju National University, Korea
Aljosa Pasic, AtoS, Spain
Przemyslaw Pawluk, York University - Toronto, Canada
Marek Penhaker, V�B - Technical University of Ostrava, Czech Republic
Pedro Peris López, Carlos III University of Madrid, Spain
George Perry, University of Texas at San Antonio, USA
Iwona Pozniak-Koszalka, Wroclaw University of Technology, Poland
Sasanka Prabhala, Wright State University in Dayton, USA
Zhihong Qian, Jilin University, P.R.China
Gitesh Raikundalia, Victoria University, Australia
Roland Rieke, Fraunhofer Institute for Secure Information Technology SIT, Darmstadt, Germany
Marcos Rodrigues, Sheffield Hallam University, UK
José Ignacio Rojas Sola, University of Jaen, Spain
Diletta Romana Cacciagrano, University of Camerino, Italy
Juha Röning, University of Oulu, Finland
Jarogniew Rykowski, Poznan University of Economics, Poland
Rainer Schönbein, Fraunhofer IOSB, Germany
Fabio A. Schreiber, Politecnico di Milano, Italy
Zary Segall, University of Maryland Baltimore County, USA
Florian Segor, Fraunhofer-Institut für Optronik - Karlsruhe, Germany
Yilun Shang, Singapore University of Technology and Design, Singapore
Ariel Sison, Emilio Aguinaldo College, Philippines
Pedro Sousa, University of Minho, Portugal
Pavel �teffan, Brno University of Technology, Czech Republic
Miroslav Sveda, Brno University of Technology, Czech Republic
Agnieszka Szczesna, Silesian University of Technology - Gliwice, Poland
Joseph Tan, McMaster University, Canada
Yoshiaki Taniguchi, Kindai University, Japan
Anel Tanovic, BH Telecom d.d. Sarajevo, Bosnia and Hertzegovina
Dante I. Tapia, University of Salamanca, Spain
Stanislaw Tarasiewicz, Université Laval - Québec City, Canada
Sachio Teramoto, Knowledge Discovery Research Laboratories - NEC Corporation, Japan
Carlos M. Travieso-González, University of Las Palmas de Gran Canaria, Spain
Denis Trcek, Univerza v Ljubljani, Slovenia
Guido Trotter, Google Germany GmbH, Germany
Elena Troubitsyna, Åbo Akademi University, Finland
Emanuel Tundrea, Emanuel University of Oradea, Romania



Tito Valencia, University of Vigo, Spain
Dirk van der Linden, University of Antwerp, Belgium
Lorenzo Verdoscia, ICAR - CNR - Napoli, Italy
Dario Vieira, EFREI, France
Hironori Washizaki, Waseda University, Japan
Wei Wei, Xi'an University of Technology, P.R. China
Yair Wiseman, Bar-Ilan University, Israel
Kuan Yew Wong, Universiti Teknologi Malaysia (UTM), Malaysia
Heinz-Dietrich Wuttke, Ilmenau University of Technology, Germany
Xiaodong Xu, Beijing University of Posts and Telecommunications, China
Linda Yang, University of Portsmouth, UK
Sameh Yassin, Cairo University, Egypt
Chang Wu Yu (James), Chung Hua University, Taiwan
Wai YuenSzeto, University of Hong Kong, Hong Kong
Sherali Zeadally, University of Kentucky, USA
Xiangmin Zhang, Wayne State University, USA
Wenjie Zhang, University of New South Wales - Sydney, Australia
Ying Zhang, University of New South Wales - Sydney, Australia
Ty Znati, University of Pittsburgh, USA
Dawid Zydek, Idaho State University, USA

EMBEDDED 2015 Advisory Committee

Sabina Jeschke, RWTH Aachen University, Germany
I-Cheng Chang, National Dong Hwa University, Taiwan
Ralf-D. Kutsche, TU Berlin / Fraunhofer FOKUS institute, Germany

EMBEDDED 2015 Program Committee Members

Arnulfo Alanis, Instituto Tecnológico de Tijuana, Mexico
Cristina Alcaraz, Universidad de Malaga, Spain
Mohamed Bakhouya, International University of Rabat, Morocco
Fadila Bentayeb, University of Lyon 2, France
Patrick Brezillon, LIP6 - University Pierre and Marie Curie (UPMC), France
Juan Carlos Cano Escribá, Universitat Politècnica de València, Spain
I-Cheng Chang, National Dong Hwa University, Taiwan
Jiann-Liang Chen, National Taiwan University of Science and Technology, Taiwan
Li-Der Chou, National Central University Taoyuan, Taiwan
Jianguo Ding, University of Skövde, Sweden
Luis Javier García Villalba, Universidad Complutense de Madrid, Spain
Chia Hung Yeh, National Sun Yat-Sen University, Taiwan
Sabina Jeschke, RWTH Aachen University, Germany
Alexandra Kees, Hochschule Bonn-Rhein-Sieg, Germany
Mehdi Khouja, University of Gabes, Tunisia
Brian (Byung-Gyu) Kim, SunMoon University, South Korea
Jeongchang Kim, Korea Maritime and Ocean University (KMOU), South Korea



Waldemar W. Koczkodaj, Laurentian University - Sudbury, Canada
Markus Kucera, Ostbayerische Technische Hochschule Regensburg (OTH Regensburg), Germany
Ralf-D. Kutsche, TU Berlin / Fraunhofer FOKUS institute, Germany
Chang-Gun Lee, Seoul National University, South Korea
Yasser M. Madany, Alexandria University, Egypt
Francisco Martins, University of Lisbon, Portugal
Piotr Matyasik, AGH University of Science and Technology, Poland
Michele Melchiori, Università degli Studi di Brescia, Italy
Young B. Moon, Syracuse University, USA
Maciej Ogorzalek, Jagiellonian University, Poland
George Perry, University of Texas at San Antonio, USA
Kostas Psannis, University of Macedonia, Greece
Agusti Solanas, Rovira i Virgili University, Spain
Rafael Sotelo, Universidad de Montevideo, Uruguay
Marcin Szpyrka, AGH University of Science and Technology, Poland
Ronald Toegl, Siemens AG Österreich, Austria
Shin-Jer Yang, Soochow University, Taiwan
Shingchern D. You, National Taipei University of Technology, Taiwan
Chang Wu Yu, Chung Hua University, Taiwan
Olivier Zendra, INRIA, France



Copyright Information

For your reference, this is the text governing the copyright release for material published by IARIA.

The copyright release is a transfer of publication rights, which allows IARIA and its partners to drive the

dissemination of the published material. This allows IARIA to give articles increased visibility via

distribution, inclusion in libraries, and arrangements for submission to indexes.

I, the undersigned, declare that the article is original, and that I represent the authors of this article in

the copyright release matters. If this work has been done as work-for-hire, I have obtained all necessary

clearances to execute a copyright release. I hereby irrevocably transfer exclusive copyright for this

material to IARIA. I give IARIA permission or reproduce the work in any media format such as, but not

limited to, print, digital, or electronic. I give IARIA permission to distribute the materials without

restriction to any institutions or individuals. I give IARIA permission to submit the work for inclusion in

article repositories as IARIA sees fit.

I, the undersigned, declare that to the best of my knowledge, the article is does not contain libelous or

otherwise unlawful contents or invading the right of privacy or infringing on a proprietary right.

Following the copyright release, any circulated version of the article must bear the copyright notice and

any header and footer information that IARIA applies to the published article.

IARIA grants royalty-free permission to the authors to disseminate the work, under the above

provisions, for any academic, commercial, or industrial use. IARIA grants royalty-free permission to any

individuals or institutions to make the article available electronically, online, or in print.

IARIA acknowledges that rights to any algorithm, process, procedure, apparatus, or articles of

manufacture remain with the authors and their employers.

I, the undersigned, understand that IARIA will not be liable, in contract, tort (including, without

limitation, negligence), pre-contract or other representations (other than fraudulent

misrepresentations) or otherwise in connection with the publication of my work.

Exception to the above is made for work-for-hire performed while employed by the government. In that

case, copyright to the material remains with the said government. The rightful owners (authors and

government entity) grant unlimited and unrestricted permission to IARIA, IARIA's contractors, and

IARIA's partners to further distribute the work.




