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Foreword

Software Technologies: Applications and Foundations (STAF) is a federation of
leading conferences on software technologies. It provides a loose umbrella organization
with a Steering Committee that ensures continuity. The STAF federated event takes
place annually. The participating conferences may vary from year to year, but all focus
on foundational and practical advances in software technology. The conferences
address all aspects of software technology, from object-oriented design, testing,
mathematical approaches to modeling and verification, transformation, model-driven
engineering, aspect-oriented techniques, and tools.

STAF 2016 took place at TU Wien, Austria, during July 4-8, 2016, and hosted the
five conferences ECMFA 2016, ICGT 2016, ICMT 2016, SEFM 2016, and TAP 2016,
the transformation tool contest TTC 2016, eight workshops, a doctoral symposium, and
a projects showcase event. STAF 2016 featured eight internationally renowned keynote
speakers, and welcomed participants from around the world.

The STAF 2016 Organizing Committee thanks (a) all participants for submitting to
and attending the event, (b) the program chairs and Steering Committee members of the
individual conferences and satellite events for their hard work, (c) the keynote speakers
for their thoughtful, insightful, and inspiring talks, and (d) TU Wien, the city of Vienna,
and all sponsors for their support. A special thank you goes to the members of the
Business Informatics Group, coping with all the foreseen and unforeseen work (as
usual ©)!

July 2016 Gerti Kappel



Preface

The European Conference on Modelling Foundations and Applications (ECMFA) is
dedicated to advancing the state of knowledge and fostering the industrial application
of model-based engineering (MBE) and related methods. By model-based engineering
we understand an approach to the design, analysis, and development of software and
systems that relies on exploiting high-level models and computer-based automation to
achieve significant boosts in both productivity and quality.

The 12th edition of ECMFA was held during July 6-7, 2016, in Vienna as part
of the Software Technologies: Applications and Foundations (STAF) federation of
conferences. The Program Committee received 47 submissions. Each submission was
reviewed by at least three Program Committee members. The committee decided to
accept 16 papers, 12 papers for the Foundations Track and four papers for the
Applications Track, resulting in an overall acceptance rate of 34 %. Papers on a wide
range of MBE aspects were accepted, including topics such as foundations for mod-
eling semantics, model management and evolution, model transformation, modeling
tools, and model-driven engineering in neurorobotics.

We thank Krzysztof Czarnecki and Stefan Voget for interesting talks on the use of
MDE in the automotive domain and other areas of embedded systems engineering.
Furthermore, we are grateful to all the Program Committee members and all additional
reviewers for providing their expertise and quality while reviewing the submitted
papers. Their helpful and constructive feedback is most appreciated. We thank the
STAF organization for providing an excellent framework in which ECMFA can con-
tinue to exist. Last but certainly not least, we thank all authors who submitted papers to
ECMFA 2016, contributing to this important research area.

July 2016 Andrzej Wasowski
Henrik Lonn



Organization

Program Committee

Andreas Abele Robert Bosch GmbH

Shaukat Ali Simula Research Laboratory, Norway

Behzad Bordbar University of Birmingham, UK

Goetz Botterweck Lero, University of Limerick, Ireland

Marco Brambilla Politecnico di Milano, Italy

Ruth Breu University of Innsbruck, Austria

Jean-Michel Bruel IRIT, France

Jordi Cabot ICREA - UOC (Internet Interdisciplinary Institute), Spain

Marsha Chechik University of Toronto, Ontario, Canada

Federico Ciccozzi Mailardalen University, Sweden

Benoit Combemale IRISA, Université de Rennes 1, France

Nancy Day University of Waterloo, Canada

Juergen Dingel Queen’s University, Canada

Maged Elaasar JPL, USA

Sebastien Gerard CEA, LIST, France

Sudipto Ghosh Colorado State University, USA

Martin Gogolla University of Bremen, Germany

Jeff Gray University of Alabama, USA

Esther Guerra Universidad Auténoma de Madrid, Spain

Oystein Haugen Ostfold University College, Norway

Regina Hebig Chalmers — Gothenburg University, Sweden

Thomas Hildebrandt IT University of Copenhagen, Denmark

Ekkart Kindler Technical University of Denmark

Dimitris Kolovos University of York, UK

Thomas Kuehne Victoria University of Wellington, New Zealand

Vinay Kulkarni Tata Consultancy Services, India

Philip Langer EclipseSource, Austria

Roberto Erick Institute for Systems Engineering and Automation,
Lopez-Herrejon Johannes Kepler University, Austria

Ralf Lammel Universitdt Koblenz-Landau, Germany

Henrik Lonn Volvo, Sweden

Shahar Maoz Tel Aviv University, Israel

Ileana Ober IRIT - Université de Toulouse, France

Rolf-Helge Pfeiffer DMI, Denmark

Daniel Ratiu Siemens Corporate Technology, Munich, Germany

Charles Rivet Zeligsoft, Canada

Bernhard Rumpe RWTH Aachen University, Germany



X Organization

Houari Sahraoui
Rick Salay
Ina Schaefer
Bernhard Schaetz
Andy Schiirr
Michal Smialek
Perdita Stevens
Harald Storrle
Gabriele Taentzer
Ramin Tavakoli
Kolagari
Francois Terrier
Juha-Pekka Tolvanen
Antonio Vallecillo
Mark Van Den Brand
Hans Vangheluwe

Daniel Varro
Stefan Voget
Andrzej Wasowski

Manuel Wimmer

Steffen Zschaler

Additional Reviewers

Babur, Onder

Baller, Hauke
Bayha, Andreas
Berardinelli, Luca
Bergmayr, Alexander
Bucaioni, Alessio
Biirdek, Johannes

Canovas Izquierdo, Javier Luis

Clariso, Robert
Corley, Jonathan
Debreceni, Csaba
Degueule, Thomas
Disenfeld, Cynthia
Doan, Khanh-Hoang

Garcia-Dominguez, Antonio

Gonczy, Laszlo
Haeusler, Martin

DIRO, Université De Montréal, Canada
University of Toronto, Canada

Technische Universitdt Braunschweig, Germany
TU Miinchen, Germany

TU Darmstadt, Germany

Warsaw University of Technology, Poland
University of Edinburgh, UK

Danmarks Tekniske Universitet, Denmark
Philipps-Universitit Marburg, Germany
Nuremberg Institute of Technology, Germany

CEA, LIST, France

MetaCase, Finland

Universidad de Malaga, Spain

Eindhoven University of Technology, The Netherlands

University of Antwerp, Belgium and McGill University,
Canada

Budapest University of Technology and Economics,
Hungary

Continental Automotive GmbH

IT University of Copenhagen, Denmark

Business Informatics Group, Vienna University
of Technology, Austria

King’s College London, UK

Heinz, Marcel
Hili, Nicolas
Hartel, Johannes
Jager, Alexandra
Karsten, Sohr
Kelter, Udo
Kluge, Roland
Kowal, Matthias
Kulcsar, Géza
Kusmenko, Evgeny
Martinez, Salvador
Mayerhofer, Tanja
McKinna, James
Mengerink, Josh
Morelli, Matteo
Nguyen, Phu
Salay, Rick



Organization XI

Seidl, Christoph Wang, Shuai
Selim, Gehan Weckesser, Markus
Striiber, Daniel Wei, Ran

Sutii, Ana-Maria Whiteside, Iain

Tzoref-Brill, Rachel



Keynotes



A Model-Based Driver’s License
for Self-Driving Cars:
Challenges and Future Directions

Krzysztof Czarnecki

University of Waterloo, Canada
czarnec@gsd.uwaterloo.ca

Abstract. Vehicles with limited self-driving capabilities are already on the
market and some car makers have promised products capable of autonomous
driving in an urban setting in 2020. Self-driving cars will eventually completely
transform the automotive industry, replacing private car ownership by service-
based products such as robotic cabs. The deployment of large-scale self-driving
vehicle fleets will reduce the number of crashes and crash severity, reduce
emissions, allow commuters to use their time more effectively, and free up
spaces occupied by parked cars. The engineering of self-driving cars requires
sophisticated models of the environment and the electronic driver system in
order to develop the necessary perception and motion planning and control
functions. While current self-driving technologies have improved immensely in
recent years, a major challenge is assuring the safe operation of an autonomous
vehicle in all traffic situations and all road conditions. I will present a reference
architecture for self-driving cars and use it to describe the types of models used
in engineering of such systems. I will then focus on the challenges of assuring
model-based engineering of self-driving cars. I will close by outlining promising
directions to address these challenges.



Usage of Domain Specific Modeling Languages
in the Automotive Industry

Stefan Voget

Continental Automotive GmbH
stefan.voget@continental-corporation.com

Abstract. Before the introduction of model based engineering, the answer for
the language question within the automotive industry was simple: use C. The
idea of model based engineering is to shift the complexity out of a textual
representation of the code (the source code in C) to a model. Here, the question
about language comes up again. This time, it revolves around the decision which
language to use to represent the model. Today, the answer is not that simple
anymore. Within the automotive industry nearly each project uses it’s own
representation. Often the representation is determined by the architectural tool
used in the project. To become independent from these “tool languages”, more
and more domain specific modeling languages come up, most of which end up
as project specific modeling languages, i.e. specific languages used only in a
very dedicated context. In the keynote I will present a motivation for the defi-
nition and usage of domain specific modeling languages by using two examples.
The first example integrates the development lifecycle of a SW developer with
the one of a responsible for functional safety. The second example describes a
unified approach for the configuration of different software platforms. Both
examples and their motivations are quite different from each other, but show the
needs for comprehensive common languages and the importance of model to
model transformations to interact between them.
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