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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 :-)!

Spring 2016 Gerti Kappel



Preface

This volume contains the proceedings of ICGT 2016, the 9th International Conference
on Graph Transformation. The conference was held in Vienna, Austria, during July
5–6, 2016. ICGT 2016 took place under the auspices of the European Association of
Theoretical Computer Science (EATCS), the European Association of Software Sci-
ence and Technology (EASST), and the IFIP Working Group 1.3, Foundations of
Systems Specification. It was affiliated with STAF (Software Technologies: Applica-
tions and Foundations), a federation of leading conferences on software technologies.

The aim of the ICGT series1 is to bring together researchers from different areas
interested in all aspects of graph transformation. Graph structures are used almost
everywhere when representing or modeling data and systems, not only in applied and
theoretical computer science, but also in, e.g., natural and engineering sciences. Graph
transformation and graph grammars are the fundamental modeling paradigms for
describing, formalizing, and analyzing graphs that change over time when modeling,
e.g., dynamic data structures, systems, or models. The conference series promotes the
cross-fertilizing exchange of novel ideas, new results, and experiences in this context
among researchers and students from different communities.

ICGT 2016 continued the series of conferences previously held in Barcelona (Spain)
in 2002, Rome (Italy) in 2004, Natal (Brazil) in 2006, Leicester (UK) in 2008,
Enschede (The Netherlands) in 2010, Bremen (Germany) in 2012, York (UK) in 2014,
and L’Aquila (Italy) in 2015 following a series of six International Workshops on
Graph Grammars and Their Application to Computer Science from 1978 to 1998 in
Europe and in the USA.

This year, the conference solicited research papers that describe new unpublished
contributions in the theory and applications of graph transformation, innovative case
studies describing the use of graph-rewriting techniques in any application domain, and
tool presentation papers that demonstrate the main features and functionalities of
graph-based tools. All papers were reviewed thoroughly by at least three Program
Committee members and additional reviewers. The Program Committee selected 14
papers for publication in these proceedings with an acceptance rate of 42 %. The topics
of the accepted papers range over a wide spectrum, including theoretical approaches to
graph transformation and their verification, analyses and compilation methods, graph
queries, visual methods as well as various applications. In addition to these paper
presentations, the conference program included an invited talk, given by Juergen
Dingel (Queen’s University, Ontario, Canada).

We would like to thank all who contributed to the success of ICGT 2016, the invited
speaker Juergen Dingel, the authors of all submitted papers, as well as the members
of the Program Committee and the additional reviewers for their valuable contributions

1 www.graph-transformation.org.

http://www.graph-transformation.org


to the selection process. We are grateful to the TU Wien and the STAF federation of
conferences for hosting ICGT 2016.

Special thanks go to Barbara König, the organizer of the 7th International Workshop
on Graph Computation Models (GCM 2016), a satellite workshop related to ICGT
2016 and affiliated with the STAF federation of conferences.

We also would like to acknowledge the excellent support throughout the publishing
process by Alfred Hofmann and his team at Springer, in particular for the compli-
mentary printed copies of these proceedings, which were distributed at the meeting, and
the helpful use of the EasyChair conference management system.

During the preparation of the conference, we were saddened by the death of Hartmut
Ehrig, one of the fathers and most productive members of the graph transformation
community and co-founder of this conference series. We dedicate this volume to him.
An obituary, by Hans-Jörg Kreowski, is included in these proceedings.

July 2016 Rachid Echahed
Mark Minas
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Obituary for Hartmut Ehrig



The Graph Transformation Community
Mourns for Hartmut Ehrig (1944–2016)

Hans-Jörg Kreowski

University of Bremen, Department of Computer Science
P.O.Box 33 04 40, 28334 Bremen, Germany
kreo@informatik.uni-bremen.de

Hartmut Ehrig died on March 17, 2016 at the age of 71. His death is very sad news for
his colleagues and friends. The graph transformation community lost one of its pioneers,
a leading, most inspiring and creative researcher, and guiding spirit to many of us.

As a student back in 1971, I attended Hartmut’s seminar on categorical automata
theory, soon afterwards he introduced me to the fascinating world of graph transfor-
mation and supervised my PhD thesis. This was the beginning of a long, intense and
fruitful period of cooperation and friendship in which we sat together for hundreds of
hours discussing and working on categorical automata theory, graph transformation
and algebraic specification. I owe a lot to him.



Hartmut spent all his academic career at the Technische Universität Berlin only
interrupted by longer research stays at Amherst, Yorktown Heights, Los Angeles,
Leiden, Barcelona, Rome and Pisa. He studied Mathematics from 1963 to 1969, was
research assistant from 1970 to 1972 at the Mathematics Department, and got his PhD
in 1971. In 1972, he was appointed as assistant professor at the Computer Science
Department and got his Habilitation two years later. In the same year, he was appointed
as associate professor of Theoretical Computer Science and as full professor in 1985.
He held this position until he retired in 2010. Besides teaching and research, he was
also deeply involved in university affairs serving repeatedly as department chair and
leading the Institute for Software Engineering and Theoretical Computer Science for 32
years.

He was amazingly productive. In addition to the editing and co-editing of more
than 20 proceedings and handbooks, he authored and co-authored eight books and
more than 400 papers in journals, proceedings, handbooks and other collective volumes
while cooperating with more than 160 co-authors. Not only the sheer amount of printed
outcome is striking, but also the fact that Hartmut was the driving force behind most
of these publications.

If he looked into a matter, then he did not stop before he understood it in depth. In
this process, he often came up with innovative formulations, views and approaches. He
was a profound thinker who worked hard to disseminate his ideas. He was a great
communicator attending a good many conferences, visiting numerous research groups
all over the world and inviting a great number of famous and promising scientists to
Berlin.

He was also a dedicated teacher who prepared many courses in Theoretical
Computer Science and Mathematics for Computer Scientists including teaching
materials as evidenced by his text book Mathematisch-strukturelle Grundlagen der
Informatik and a wealth of unpublished lecture notes. At his university, he belonged to
the minority of professors who experimented regularly with new principles of teaching.
He invested much time and effort in the supervision of his students. In particular his
over 50 PhD students always found him ready to advise and collaborate.

Hartmut largely personifies the area of graph transformation. He founded the series
of International Workshops on Graph Grammars and their Application to Computer
Science with Volker Claus and Grzegorz Rozenberg starting in 1978, which continued
as International Conferences on Graph Transformation (ICGT) since 2002. He was the
first chair of the steering committee of ICGT from 2000 to 2008. He proposed and
moderated the European projects Computing by Graph Transformation I and II that
played an essential role in binding the community together. And last but not least, his
monograph on Fundamentals of Algebraic Graph Transformation and the most recent
book Graph and Model Transformation – General Framework and Applications, as
well as the co-editing of two volumes of the Handbook of Graph Grammars and
Computing by Graph Transformation are evidence of his prominent role.

In addition to other awards, his paper on Introduction to the Algebraic Theory of
Graph Grammars (A Survey), which was published in the proceedings of the first
international graph grammar workshop, was distinguished as the “most influential paper
in 25 years of graph transformation” at the ICGT conference 2010, definite a fitting
choice. Hartmut’s contribution to the area began with his paper Graph-Grammars:

XIV H.-J. Kreowski



An Algebraic Approach (co-authored by Michael Pfender and Hans-Jürgen Schneider)
presented at the SWAT conference 1973. The paper was not the first attempt to gen-
eralize rule-based string rewriting to the level of graphs as underlying structures, but it
turned out to be the most influential one. This was the birth of the famous
double-pushout diagram that establishes the application of a graph transformation rule.
From then on, Hartmut propagated the basic ideas with enthusiasm and conviction so
that his name is indissolubly associated with the approach. It became the most frequently
used and the most successfully applied variant of graph transformation.

Appreciating his achievements and the services rendered to graph transformation,
one should not forget that Hartmut played a similar role in algebraic specification and
contributed also to the areas of automata theory, Petri net theory and formal and visual
modeling in a significant way. His monographs on Algebraic Specification Techniques
and Tools for Software Development: The ACT Approach and Fundamentals of
Algebraic Specification 1 and 2 set new standards. He started the series of international
conferences on Theory and Practice of Software Develepment (TAPSOFT) in 1985,
later extended to the very successful ETAPS series. Moreover, he served as vice
president of the European Association of Theorectical Computer Science (EATCS)
from 1997 to 2002 and also as vice president of the European Association of Software
Science and Technology (EASST) since 2000.

There is a very old metaphor going back to the twelfth century that we can see
further making progress in science because we can stand on the shoulders of giants.
Hartmut was, is and will be such a giant for our area. What better way to honour him
and his work than to follow his footsteps and aspire to achieve his level of service and
dedication.

The Graph Transformation Community Mourns for Hartmut Ehrig (1944–2016) XV
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