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Preface

This Festschrift is dedicated to Hartmut Ehrig on the occasion of his 60th birth-
day on December 6, 2004. The contributions discuss various aspects of the formal
and visual modeling of software and systems. The authors are some of Hartmut
Ehrig’s former students and collaborators who are established researchers in their
fields. All essays were invited, but they nevertheless went through a reviewing
process.

Hartmut Ehrig is a leading, very enthusiastic and highly inspiring scientist
who has made lasting contributions to the theoretical foundations of software
and system modeling and in particular to graph transformation, algebraic spe-
cification and net theory. For more than 30 years his name has been associated
with the double-pushout approach, which is the most frequently used and most
successful framework in graph transformation. For nearly as long, his work on
structuring, parameterization, refinement, and modularization of algebraic spe-
cifications has helped to develop this area in an important and sustainable way.
Also net theory owes him a very powerful notion and a fundamental study of
high-level nets. While Hartmut Ehrig is a category theorist and has advocated
the use of category theory in most of his research, he has also undertaken many
successful efforts to cooperate with researchers in applied areas such as database
systems, software engineering, and even mechanical engineering.

The essays in this book are divided into three parts, each consisting of eight
papers: graph transformation, algebraic specification and logic, and formal and
visual modeling. Five papers from the first part concern syntactic and semantic
aspects of graph transformation (concurrent semantics, interconnection of graph
transformation modules, graph processes, graph transformation with variables,
and changing labels in the double-pushout approach). The other three papers
relate graph transformation with net theory, software engineering, and molecular
biology. The papers from the second part address a wide spectrum of topics
ranging from data types, coalgebras and interfaces, through functorial semantics
of rewrite theories and interactive formal reasoning, to the integration of logics
and schema theory. Moreover, one paper relates conditional specifications and
interaction charts. The third part contains all further contributions concerning
formal and visual modeling including four papers on statechart models, link
graphs, architectural connectors for UML, and concurrent object-based systems.
Two papers deal with Petri nets considering them as a foundation for a system
theory for transportation on the one hand and providing them with a loose
semantics on the other hand. And the other two papers in this part discuss nested
constraints for high-level systems and transformation units with interlinking
semantics.

We felt privileged to be able to edit this volume for Hartmut, expressing in
this way our admiration for his scientific work and our thanks for his friendship
and collaboration. We would like to express our gratitude to all contributors to
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this volume. We are also indebted to the referees and in particular to Roberto
Bruni and Horst Reichel, who served as reviewers without being authors. We are
grateful to Peter Knirsch for his support in editing the book and careful unifica-
tion of all the print files. Very special thanks go to DADARA, who provided the
beautiful cover illustration. Finally, we would like to acknowledge the excellent
cooperation with Springer, the publisher of this Festschrift.

Dezember 2004 Hans-Jorg Kreowski
Ugo Montanari

Fernando Orejas

Grzegorz Rozenberg

Gabriele Taentzer



[4]

(3]

2

[13]

[12]

[11]

(10]

Bibliography of Hartmut Ehrig

Books

H. Ehrig, B. Mahr, F. Cornelius, M. GroBle-Rhode, and P. Zeitz. Mathematisch-
strukturelle Grundlagen der Informatik. Springer, 1999.

I. ClaBen, H. Ehrig, and D. Wolz. Algebraic Specification Techniques and Tools
for Software Development — The ACT Approach. AMAST Series in Computing
Vol. 1. World Scientific, 1993.

H. Ehrig and B. Mahr. Fundamentals of Algebraic Specification 2: Module Specifi-
cations and Constraints, Vol. 21 of EATCS Monographs on Theoretical Computer
Science. Springer, 1990.

H. Ehrig and B. Mahr. Fundamentals of Algebraic Specification 1: Equations
and Initial Semantics, Vol. 6 of EATCS Monographs on Theoretical Computer
Science. Springer, 1985.

H. Ehrig, K. D. Kiermeier, H.-J. Kreowski, and W. Kiihnel. Universal Theory of
Automata. Teubner, 1974.

H. Ehrig and M. Pfender. Kategorien und Automaten. de Gruyter Lehrbuch,
1972.

Edited Books

H. Ehrig, G. Engels, F. Parisi-Presicce, and G. Rozenberg, editors. Graph Trans-
formations. Second International Conference, ICGT 2004, Rome, Italy, LNCS
3256. Springer, 2004.

H. Ehrig, editor. Integration of Software Specification Technigques for Applica-
tions in Engineering: Priority Program SoftSpez of the German Research Foun-
dation (DFG), Final Report. LNCS 3147. Springer, 2004.

R. Bardohl and H. Ehrig, editors. Proc. Uniform Approaches to Graphical Pro-
cess Specification Techniques (UNIGRA01), Electronic Notes in TCS (ENTCS),
Vol. 82, Warsaw, Poland, Elsevier, 2003.

H. Ehrig, W. Reisig, G. Rozenberg, and H. Weber, editors. Advances in Petri
Nets: Petri Net Technology for Communication Based Systems. LNCS 2472.
Springer, 2003.

W. Brauer, H. Ehrig, J. Karhumiki, and A. Salomaa, editors. Formal and Nat-
ural Computing: Essays Dedicated to Grzegorz Rozenberg. LNCS 2300. Springer,
2002.

H. Ehrig, B. J. Kramer, and A. Ertas, editors. Proc. Int. Conf. on Integrated
Design and Process Technology (IDPT’02), Pasadena, USA. Society of Process
Technology, 2002.

A. Corradini, H. Ehrig, H.-J. Kreowski, and G. Rozenberg, editors. Proc. 1st Int.
Conference on Graph Transformation (ICGT’02). LNCS 2505. Springer, 2002.
H. Ehrig and J. Padberg, editors. Component-Based System Development, Vol.
82 (7) of Journal of Integrated Design and Process Science. Society for Design
and Process Science (SDPS), 2003.

H. Ehrig, G. Juhds, J. Padberg, and G. Rozenberg, editors. Advances in Petri
Nets: Unifying Petri Nets. LNCS 2128. Springer, 2001.



XII

(8]

[4]

(3]

(1

[238)

(237]

(236

(235)

[234]

[233)

[232)

Bibliography of Hartmut Ehrig

H. Ehrig, G. Engels, H.-J. Kreowski, and G. Rozenberg, editors. Handbook of
Graph Grammars and Computing by Graph Transformation, Vol. 2: Applica-
tions, Languages and Tools. World Scientific, 1999.

H. Ehrig, H.-J. Kreowski, U. Montanari, and G. Rozenberg, editors. Handbook
of Graph Grammars and Computing by Graph Transformation. Vol 8: Concur-
rency, Parallelism and Distribution. World Scientific, 1999.

J. Cuny, H. Ehrig, G. Engels, and G. Rozenberg, editors. Graph Grammars and
Their Application to Computer Science. LNCS 1073. Springer, 1996.

H. Ehrig, H.-J. Kreowski, and G. Rozenberg, editors. 4th Int. Workshop on
Graph Grammars and Their Application to Computer Science. LNCS 532.
Springer, 1991.

H. Ehrig, H. Herrlich, H.-J. Kreowski, and G. Preu8, editors. Int. Workshop on
Categorical Methods in Computer Science with Aspects from Topology. LNCS
393, Springer, 1989.

H. Ehrig, M. Nagl, G. Rozenberg, and A. Rosenfeld, editors. 3rd Int. Workshop
on Graph Grammars and Their Application to Computer Science. LNCS 291.
Springer, 1987.

H. Ehrig, M. Nagl, and G. Rozenberg, editors. 2nd Int. Workshop on Graph
Grammars and Their Application to Computer Science. LNCS 153. Springer,
1983.

H. Ehrig, V. Claus, and G. Rozenberg, editors. Ist Int. Workshop on Graph
Grammars and Their Application to Computer Science and Biology. LNCS 73.
Springer, 1979.

Papers

Compositional Semantics of Open Petri Nets Based on Deterministic Processes.
Mathematical Structures in Computer Science (with P. Baldan, A. Corradini,
and R. Heckel), 2004.

Integrating Meta Modelling with Graph Transformation for Efficient Visual Lan-
guage Definition and Model Manipulation. In M. Wermelinger and T. Margaria-
Steffen, editors, Proc. Fundamental Aspects of Software Engineering 2004. LNCS
2984, pp. 214-228, Springer (with R. Bardohl, J. de Lara, and G. Taentzer), 2004.
Constraints and Application Conditions: From Graphs to High-Level Structures.
In F. Parisi-Presicce, P. Bottoni, and G. Engels, editors, Proc. 2nd Int. Confer-
ence on Graph Transformation (ICGT’04), LNCS 3256, pp. 287-303, Springer
(with K. Ehrig, A. Habel, and K.-H. Pennemann), 2004.

Adhesive High-Level Replacement Categories and Systems. In F. Parisi-Pre-
sicce, P. Bottoni, and G. Engels, editors, Proc. 2nd Int. Conference on Graph
Transformation (ICGT’04), LNCS 3256, pp. 144-160, Springer (with A. Habel,
J. Padberg, and U. Prange), 2004.

Integration of Software Specification Techniques for Applications in Engineering:
Introduction and Overview of Results. In Ehrig [16], 2004.

Behaviour and Instantiation of High-Level Petri Net Processes. Fundamenta In-
formaticae, 64:1-37, 2004.

On the Relevance of High-Level Net Processes. In G. Pdun, G. Rozenberg, and
A. Salomaa, editors, Current Trends in Theoretical Computer Science: The Chal-
lenge of the New Century, pp. 89-95. World Scientific, 2004.



[231]

(230)

[229]

[228)

[227)

[226]

[225]

[224]

[223)

[222]

[221]

[220]

[219)

[218)

[217]

Bibliography of Hartmut Ehrig XIII

Bigraphs Meet Double Pushouts. In G. Paun, G. Rozenberg, and A. Salomaa,
editors, Current Trends in Theoretical Computer Science: The Challenge of the
New Century, pp. 27-41. World Scientific, 2004.

Deriving Bisimulation Congruences in the DPO Approach to Graph Rewriting.
In Proc. FOSSACS 2004. LNCS 2987, pp. 151-166, Springer (with B. Konig),
2004.

A Component Framework for System Modeling Based on High-Level Replace-
ment Systems. Software and Systems Modeling, 3, pp. 114-134 (with F. Orejas,
B. Braatz, M. Klein, and M. Piirainen), 2004.

Graph Grammars and Petri Net Transformations. In Lectures on Concurrency
and Petri Nets. Special Issue Advanced Course PNT. LNCS 3098, pp. 496-536,
Springer (with J. Padberg), 2004.

A Generic Framework for Connector Architectures Based on Components and
Transformations. In Proc. FESCA’04, pp. 151-166, ENTCS (with J. Padberg),
2004.

Fundamental Theory for Typed Attributed Graph Transformation. In F. Parisi-
Presicce, P. Bottoni, and G. Engels, editors, Proc. 2nd Int. Conference on Graph
Transformation (ICGT’04), LNCS 3256, pp. 161-177, Springer (with U. Prange
and G. Taentzer), 2004.

The Role of Mathematics in Software System Development. In G. Paun, G.
Rozenberg, and A. Salomaa, editors, Current Trends in Theoretical Computer
Science: The Challenge of the New Century, pp. 5-15. World Scientific (with
G. Schréter), 2004.

Anwendung softwaretechnischer Komponentenkonzepte auf die Produktions-
automatisierung. Automatisierungstechnische Praxis (atp), pp. 46-56, with
(M. Klein, B. Braatz, G. Schréter, and M. Bengel), 2004.

Petri Net Modules in the Transformation-Based Component Framework. In
Journal of Logic and Algebraic Programming, 35 pages (with J. Padberg), 2004.
To appear.

Semantische Konsistenz viewpointorientierter Modellierungstechniken am Bei-
spiel der Produktionsautomatisierung. Automatisierungstechnische Prazis (atp),
pp. 26-36 (with G. Schréter, B. Braatz, H. Ehrig, M. Klein, and M. Bengel),
2004.

Konzeption und Entwicklung eines UML-basierten Funktionsblockmodells fiir
den objektorientierten Steuerungsentwurf. In Tagungsband Entwicklung und Be-
trieb komplezer Automatisierungssysteme EKA 2003, 15 pages. Institut fiir
Regelungs- und Automatisierungstechnik TU Braunschweig (with A. Braatz,
M. Klein, and E. Westkamper), 2003.

Generation of Animation Views for Petri Nets in GENGED. In Ehrig et al. [14],
pp. 25-37 (with C. Ermel and R. Bardohl), 2003.

B. Braatz, H. Ehrig, and M. Urbések. Petri Net Transformations in the Petri
Net Baukasten. In Ehrig et al. [14], pp. 37-65 (with B. Braatz and M. Urbések),
2003.

Behavior and Instantiation of High-Level Net Processes. In R. Bardohl and
H. Ehrig, editors, Proc. Workshop on Uniform Approaches to Graphical Pro-
cess Specification Techniques (UNIGRA), ENTCS, Vol. 82, 16 pages. Elsevier,
2003.

Formal Specification Techniques for Software and Systems Engineering. In Proc.
FORMS 2008, pp. 23-36, Budapest (with O. Kluge), 2003.



XI1v

[216]

[215]

[214]

[213]

[212]

[211]

[210]

[209]

[208]

[207]

[206]

[205]

[204]

[203]

[202]

Bibliography of Hartmut Ehrig

A Transformation-Based Component Framework for a Generic Integrated Mod-
eling Technique. Journal of Integrated Design and Process Science, 6(4):78-104
(with F. Orejas, B. Braatz, M. Klein, and M. Piirainen), 2003.

The Petri Net Baukasten of the DFG-Forschergruppe Petri Net Technology. In
Ehrig et al. [14], pp. 8-21 (with W. Reisig and H. Weber), 2003.

Components for Algebra Transformation Systems. In R. Bardohl and H. Ehrig,
editors, Proc. Workshop on Uniform Approaches to Graphical Process Specifica-
tion Techniques (UNIGRA), ENTCS, Vol. 82, 16 pages. Elsevier (with F. Ore-
jas), 2003.

Application of Graph Transformation Techniques to the Area of Petri Nets. In
H.-J. Kreowski, editor, Proc. AGT 2002: APPLIGRAPH Workshop on Applied
Graph Transformation, pp. 35-44 (with B. Braatz, K. Hoffmann, J. Padberg,
and M. Urbések), 2002.

High-Level Net Processes. In W. Brauer, H. Ehrig, J. Karhumaki, and A. Salo-
maa, editors, Formal and Natural Computing, LNCS 2300, pp. 191-219, Springer
(with K. Hoffmann, J. Padberg, P. Baldan, and R. Heckel), 2002.

Basic Results for Two Types of High-Level Replacement Systems. In M. Baud-
eron and A. Corradini, editors, Proc. GETGRATS Closing Workshop, ENTCS,
Vol. 51, 12 pages. Elsevier (with A. Habel and F. Parisi-Presicce), 2002.

A Transformation-Based Component Framework for a Generic Integrated Mod-
eling Technique. In Proc. of the Sizth World Conference on Integrated Design &4
Process Technology (IDPT’02), CD-ROM, 15 pages (with F. Orejas, B. Braatz,
M. Klein, and M. Piirainen), 2002.

A Component Framework Based on High-Level Replacement Systems. In Proc.
Int. Workshop on Graph Transformation and Visual Modeling Techniques (GT-
VMT’02), Satellite Event of ICGT’02, pp. 124-138 (with F. Orejas, B. Braatz,
M. Klein, and M. Piirainen), 2002.

A Generic Component Concept for System Modeling. In Proc. FASE 2002: For-
mal Aspects of Software Engineering, Grenoble, LNCS 2306, pp. 32-48. Springer
(with F. Orejas, B. Braatz, M. Klein, and M. Piirainen), 2002.

Concurrency and Loose Semantics of Open Graph Transformation Systems.
Mathematical Structures in Computer Science, 12(4):349-376 (with R. Heckel,
M. Llabres, and F. Orejas), 2002.

Compositional Modeling of Reactive Systems Using Open Nets. In K. G. Larsen
and M. Nielsen, editors, Proc. of CONCUR 2001, LNCS 2154, pp. 502-518,
Springer (with P. Baldan, A. Corradini, and R. Heckel), 2001.

UML-basierte Software-Spezifikation und Entwicklungswerkzeuge fiir Syste-
me der Automatisierungstechnik. In Proc. Engineering komplezer Automa-
tisierungssysteme, Braunschweig (with B. Braatz, M. Grofle-Rhode, and
E. Westkdmper), 2001.

Specification and Implementation of Animation Views for Petri Nets. In DFG
Research Group “Petri Net Technology”, editor, Proc. of 2nd International Col-
loguium on Petri Net Technology for Communication Based Systems, 12 pages.
Berlin (with C. Ermel and R. Bardohl), 2001.

On Formal Semantics and Integration of Object Oriented Modeling Languages.
In G. P&un, G. Rozenberg, and A. Salomaa, editors, Current Trends in Theoret-
ical Computer Science: Entering the 21st Century, pp- 226-232. World Scientific
(with R. Geisler, M. GroBe-Rhode, M. Klar, and S. Mann), 2001.

Integration von Techniken der Softwarespezifikation fiir ingenieurwissen-
schaftliche Anwendungen. Informatik Forschung und Entwicklung, 16:100-117,
Springer (with M. Grofie-Rhode), 2001.



[201]

[200)

[199]

[198]

(197]

[196]

[195]

[194]

(193]

[192]

[191]

(190]

[189]

[188]

Bibliography of Hartmut Ehrig XV

On the Role of Formal Specification Techniques: From TAPSOFT 1985 to
ETAPS 2000. In G. P3un, G. Rozenberg, and A. Salomaa, editors, Current
Trends in Theoretical Computer Science: Entering the 21st Century, pp. 131-
133. World Scientific, 2001.

Algebraic Techniques in Software Development: A Review of Progress up to
the Mid Nineties. In G. Piun, G. Rozenberg, and A. Salomaa, editors, Current
Trends in Theoretical Computer Science: Entering the 21st Century, pp. 134~
152. World Scientific (with B. Mahr), 2001.

Theory and Practice of Software Development: A Review of Driving Forces and
Expectations of TAPSOFT from 1985 to 1997. In G. P&un, G. Rozenberg, and
A. Salomaa, editors, Current Trends in Theoretical Computer Science: Entering
the 21st Century, pp. 118-130. World Scientific (with B. Mahr), 2001.
Integration Paradigm for Data Type and Process Specification Techniques. In
G. Piun, G. Rozenberg, and A. Salomaa, editors, Current Trends in Theoretical
Computer Science: Entering the 21st Century, pp. 192-201. World Scientific
(with F. Orejas), 2001.

A Conceptual and Formal Framework for the Integration of Data Type and
Process Modeling Techniques. In Proc. GT-VMT 2001, ICALP 2001 Satellite
Workshops, pp. 201-228, Greece (with F. Orejas), 2001.

Dynamic Abstract Data Types: An Informal Proposal in 1994. In G. Paun,
G. Rozenberg, and A. Salomaa, editors, Current Trends in Theoretical Com-
puter Science: Entering the 21st Century, pp. 180-191. World Scientific (with
F. Orejas), 2001.

From Basic Views and Aspects to Integration of Specification Formalisms. In
G. P3un, G. Rozenberg, and A. Salomaa, editors, Current Trends in Theoretical
Computer Science: Entering the 21st Century, pp. 202-214. World Scientific
(with J. Padberg and F. Orejas), 2001.

The Relevance of Mathematics in Software System Development. Internat-
ional Journal of Differential Equations and Applications, 3:169-182 (with
G. Schroter), 2001.

The “Petri Net Baukasten”: An Overview. In H. Ehrig, G. Juhés, J. Padberg,
and G. Rozenberg, editors, Unifying Petri Nets, Advances in Petri Nets, LNCS
2128, pp. 26-53. Springer (with M. Gajewsky), 2001.

Double-Pullback Transitions and Coalgebraic Loose Semantics for Graph Trans-
formation Systems. Journal of Applied Categorical Structures, 9(1):83-110 (with
R. Heckel, U. Wolter, and A. Corradini), 2001.

Tight and Loose Semantics for Transformation Systems, pp. 238-255. LNCS
2267, Springer (with F. Orejas and E. Pino), 2001.

Parametrized Net Classes: A Uniform Approach to Petri Net Classes. In H.
Ehrig, G. Juhds, J. Padberg, and G. Rozenberg, editors, Advances in Petri Nets:
Unifying Petri Nets, LNCS 2128, pp. 173—-229. Springer (with J. Padberg), 2001.
Behaviour and Realization Construction for Petri Nets Based on Free Monoid
and Power Set Graphs. In H. Ehrig, G. Juhés, J. Padberg, and G. Rozenberg,
editors, Advances in Petri Nets: Unifying Petri Nets, LNCS 2128, pp. 230-249.
Springer (with J. Padberg and G. Rozenberg), 2001.

Cooperability in Train Control Systems Specification of Scenarios Using Open
Nets. Journal of Integrated Design and Process Technology, 5:3-21 (with J. Pad-
berg, L. Jansen, E. Schnieder, and R. Heckel), 2001.



XVI

(187]

[186]

[185)

[184)

[183]

[182]

[181]

[180]

[179]

[178]

(177]

[176]

[175]

Bibliography of Hartmut Ehrig

Conceptual Model of the Graphical Editor GENGED for the Visual Definition of
Visual Languages. In H. Ehrig, G. Engels, H.-J. Kreowski, and G. Rozenberg,
editors, Proc. 6th Int. Workshop on Theory and Applications of Graph Transfor-
mation (TAGT’98), Selected Papers, LNCS 1764, pp. 252-266. Springer (with
R. Bardohl), 2000.

Generic Description, Behavior and Animation of Visual Modeling Languages. In
Proc. Integrated Design and Process Technology (IDPT 2000), USA, CD-ROM,
11 pages. Society for Design and Process Science (SDPS) (with R. Bardohl and
C. Ermel), 2000.

Double-Pullback Graph Transitions: A Rule-Based Framework with Incomplete
Information. In H. Ehrig, G. Engels, H.-J. Kreowski, and G. Rozenberg, editors,
Proc. 6th Int. Workshop on Theory and Applications of Graph Transformation
(TAGT’98), Selected Papers, LNCS 1765, pp. 85-102. Springer (with R. Heckel,
M. Llabres, F. Orejas, J. Padberg, and G. Rozenberg), 2000.

On the Role of Mathematics and Formal Specification in Software System De-
velopment. EACTS, 72:69-76 (with G. Schréter), 2000.

A Proposal for Consistent Integration of Visual Computing with Visual Soft-
ware Development. In Proc. of Workshop on Graph Transformation and Visual
Modeling Techniques (GT-VMT 2000), pp. 427-434. Carleton Scientific (with
G. Taentzer), 2000.

Concurrency of Double-Pullback Graph Transitions. In H. Ehrig and G.
Taentzer, editors, Proc. of Joint APPLIGRAPH/GETGRATS Workshop on
Graph Transformation (GRATRA 2000), pp. 146-154. Berlin (with R. Heckel,
M. Llabres, and F. Orejas), 2000.

Modeling Train Control Systems: From Message Sequence Charts to Petri Nets.
In Proc. Formale Techniken fiir die Eisenbahnsicherung (FORMS), pp. 25-42.
Fortschritt-Berichte VDI, Reihe 12, Nr. 44, VDI Verlag (with O. Kluge and
J. Padberg), 2000.

New Concepts for High-Level Petri Nets in the Application Domain of Train
Control. In E. Schnieder and U. Becker, editors, Proc. 9th Symposium on Trans-
portation Systems, pp. 153-160 (with J. Padberg and P. Schiller), 2000.
Consistency Analysis of UML Class and Sequence Diagrams Using Attributed
Graph Grammars. In H. Ehrig and G. Taentzer, editors, Proc. of Joint APPLI-
GRAPH/GETGRATS Workshop on Graph Transformation (GRATRA 2000),
pp. 77-86. Berlin (with A. Tsiolakis), 2000.

Semantics of Distributed System Specifications Based on Graph Transformation.
In GI Workshop “Rigorose Entwicklung software-intensiver Systeme”, Berlin,
LMU-Report 0005, pp. 57-72 (with G. Taentzer), 2000.

Concurrent Semantics of Algebraic Graph Transformations. In H. Ehrig, H.-J.
Kreowski, H. Montanari, G. Rozenberg, editors, Handbook of Graph Grammars
and Computing by Graph Transformations, Vol. 3: Concurrency, Parallelism
and Distribution, pp. 107-188. World Scientific (with P. Baldan, A. Corradini,
U. Montanari, F. Rossi, and M. Léwe), 1999.

Abstract and Behaviour Module Specifications. Mathematical Structures in
Computer Science, 9:21-62 (with F. Cornelius, M. Baldamus, H. Ehrig, and
F. Orejas), 1999.

High-Level Replacement Systems with Applications to Algebraic Specifications
and Petri Nets. In H. Ehrig, H.-J. Kreowski, H. Montanari, G. Rozenberg, edi-
tors, Handbook of Graph Grammars and Computing by Graph Transformations,
Vol. 8: Concurrency, Parallelism, and Distribution, chapter 6, pp. 341-400.
World Scientific (with M. Gajewsky and F. Parisi-Presicce), 1999.



[174]

(173]

[172]

[171]

[170]

[169]

[168]

[167]

[166]

[165]

[164]

[163]

[162]

Bibliography of Hartmut Ehrig XVII

Refinement and Implementation. In E. Astesiano, H.-J. Kreowski, and B. Krieg-
Briickner, editors, Algebraic Foundations of Systems Specification, chapter 7, pp.
201-242. Springer (with H.-J. Kreowski), 1999.

Relevance, Integration and Classification of Specification Formalisms and Formal
Specification Techniques. In Proc. FORMS’99, Braunschweig, Germany, pp. 31—
54. Fortschritt-Berichte VDI, Reihe 12, Nr. 436, VDI Verlag (with F. Orejas and
J. Padberg), 2000.

Graphical Representation and Graph Transformation. In P. Degano, R. Gorrieri,
A. Marchetti-Spaccamela, and P. Wegner, editors, Symposium on Theoretical
Computer Science: A Retrospective. Computing Surveys 31/3 (with G. Taentzer),
1999.

Classification and Comparison of Modularity Concepts for Graph Transforma-
tion Systems. In H. Ehrig, G. Engels, H.-J. Kreowski, G. Rozenberg, editors,
Handbook of Graph Grammars and Computing by Graph Transformation. Vol 2:
Applications, Languages and Tools, pp. 669-690. World Scientific (with R. Heckel,
G. Engels, and G. Taentzer), 1999.

A View-Based Approach to System Modeling Based on Open Graph Transfor-
mation Systems. In H. Ehrig, G. Engels, H.-J. Kreowski, G. Rozenberg, editors,
Handbook of Graph Grammars and Computing by Graph Transformation. Vol 2:
Applications, Languages and Tools, pp. 639-668. World Scientific (with R. Heckel,
G. Engels, and G. Taentzer), 1999.

Formale Techniken fiir die Eisenbahnsicherungstechnik: Anforderungskatalog —
Zusammenfassung der Arbeitsunterlagen. Signal und Draht (Rail Signalling and
Telecommunication), 10:38-42 (with E. Schnieder and S. Einer), 1999.
Conceptual Model of the Graphical Editor GENGED. In Proc. 6th Int. Workshop
on Theory and Application of Graph Transformation (TAGT’98), pp. 32-45.
Universitit Paderborn (with R. Bardohl), 1998.

DFG-Schwerpunktprogramm ab 1998: Integration von Techniken der Soft-
warespezifikation fiir ingenieurwissenschaftliche Anwendungen. Informatik -
Forschung und Entwicklung, 13(1):43-46, Springer (with R. Geisler and M. Klar),
1998.

From Abstract Data Types to Algebraic Development Techniques: A Shift of
Paradigms. In Proc. of Workshop on Algebraic Development Technigques, LNCS
1376, pp. 1-17. Springer (with M. Gajewsky and U. Wolter), 1998.
Applications of Category Theory to the Area of Algebraic Specification in Com-
puter Science. Applied Categorical Structures, 6(1):1-35 (with M. GroBe-Rhode
and U. Wolter), 1998.

Construction and Characterization of Double-Pullback Graph Transitions. In
G. Engels and G. Rozenberg, editors, Proc. 6th Int. Workshop on Theory and
Applications of Graph Transformation (TAGT’98), Reihe Informatik, tr-ri-98-
201, pp. 308-315 (with R. Heckel, M. Llabres, and F. Orejas), 1998.
Categorical Concepts for Logical Systems and Formal Specification in Computer
Science. Seminarberichte aus dem Fachbereich Mathematik, Band 63, Teil 1,
Fernuniversitit Hagen, pp. 131-148 (with A. Martini and U. Wolter), 1998.
Graph Transformations and Other Rule-Based Formalisms with Incomplete In-
formation. In G. Engels and G. Rozenberg, editors, Proc. 6th International
Workshop on Theory and Application of Graph Transformation, pp. 268-278.
Paderborn (with G. Rozenberg and J. Padberg), 1998.



XVIII Bibliography of Hartmut Ehrig

[161]

[160]

[159]

[158]

[157)

[156]

[155]

[154]

[153]

[152]

[151]

[150]

[149]

[148)

[147]

Classification and Comparison of Modularity Concepts for Graph Transforma-
tion Systems. In Proc. 6th Int. Workshop on Theory and Application of Graph
Transformation (TAGT’98), pp. 278-289, Paderborn (with R. Heckel, G. Engels,
and G. Taentzer), 1998.

Interoperability in Train Control Systems Specification of Scenarios Using Open
Nets. In Proc. Integrated Design and Process Technology, pp. 17-24. Society for
Design and Process Science (with J. Padberg, L. Jansen, and R. Heckel), 1998.
Algebraic Approaches to Graph Transformation. Part I: Basic Concepts and
Double Pushout Approach. In G. Rozenberg, editor, Handbook of Graph Gram-
mars and Computing by Graph transformation, Vol. 1: Foundations, pp. 163-
246. World Scientific (with A. Corradini, U. Montanari, F. Rossi, R. Heckel, and
M. Lowe), 1997.

A Combined Reference Model- and View-Based Approach to System Specifica-
tion. Int. Journal of Software and Knowledge Engineering, 7(4):457-477 (with
G. Engels, R. Heckel, and G. Taentzer), 1997.

Horizontal and Vertical Structuring Techniques for Statecharts. In A. Mazur-
kiewicz and J. Winkowski, editors, CONCUR’97: Concurrency Theory, 8th Int.
Conf., Warsaw, Poland, LNCS 1243, pp. 181-195. Springer (with R. Geisler,
M. Klar, and J. Padberg), 1997.

Reverse Petri Net Technology Transfer: On the Boundary of Theory and Ap-
plication. In L. Groves and S. Reeves, editors, Formal Methods Pacific ’97, pp-
297-298. Springer (with M. Gajewsky, S. Lembke, and J. Padberg), 1997.
Action Nets and Abstract Statecharts in the Theory of High-Level Structures. In
Proc. of First European GETGRATS Workshop, Bordeaux (with M. Gajewsky
and J. Padberg), 1997.

Algebraic Approaches to Graph Transformation II: Single Pushout Approach
and Comparison with Double Pushout Approach. In G. Rozenberg, editor, Hand-
book of Graph Grammars and Computing by Graph Transformation, Vol. 1:
Foundations, chapter 4, pp. 247-312. World Scientific (with R. Heckel, M. Korf,
M. Lowe, L. Ribeiro, A. Wagner, and A. Corradini), 1997.

A View-Oriented Approach to System Modelling Using Graph Transformation.
In Proc. of ESEC/FSE’97, Ziirich, LNCS 1301, pp. 327-343. Springer (with
G. Engels, R. Heckel, and G. Taentzer), 1997.

Correctness of Horizontal and Vertical Composition for Implementation Con-
cepts Based on Constructors and Abstractors. Revista Matemdtica de la Univer-
sidad Complutense de Madrid, vol. 10, no. 2, pp. 365-387 (with H.-J. Kreowski
and F. Orejas), 1997. '

Future Trends of TAPSOFT. In M. Bidoit and M. Dauchet, editors, TAP-
SOFT’97, LNCS 1214, pp. 6-10. Springer (with B. Mahr), 1997.

A Uniform Approach to Petri Nets. In Ch. Freksa, M. Jantzen, and R. Valk, ed-
itors, Foundations of Computer Science: Potential — Theory — Cognition, LNCS
1337, pp. 219-231. Springer (with J. Padberg), 1997.

Integrating the Specification Techniques of Graph Transformation and Temporal
Logic. In Proc. of MFCS’97, Bratislava, LNCS 1295, pp. 219-228. Springer (with
R. Heckel, U. Wolter, and A. Corradini), 1997.

Institutions for Logic Programming. In T'CS 1 73, pp. 485-511 (with F. Orejas
and E. Pino), 1997.

The Category of Typed Graph Grammars and Its Adjunctions with Categories of
Derivations. In Proc. 5th Int. Workshop on Graph Grammars and Their Applica-
tions to Computer Science, LNCS 1073, pp. 56-74. Springer (with A. Corradini,
M. Lowe, U. Montanari, and J. Padberg), 1996.



146

[145]

[144]

[143]

[142]

[141]

[140]

[139]

[138]

[137]

[136]

[135]

[134]

[133]

(132]

[131]

Bibliography of Hartmut Ehrig =~ XIX

An Event Structure Semantics for Graph Grammars with Parallel Productions.
In Cuny et al. [6], pp. 240-256 (with A. Corradini, M. Lowe, U. Montanari, and
F. Rossi), 1996.

A New Integration Paradigm for Formal Specification of Safe Software Systems.
In Proc. 10th Japan-Germany Forum on Information Technology. Gesellschaft
fiir Mathematik und Datenverarbeitung (with R. Bardohl, F. Cornelius,
R. Geisler, M. Grofie-Rhode, and J. Padberg), 1996.

Pragmatic and Semantic Aspects of a Module Concept for Graph Transformation
Systems. In Cuny et al. [6], pp. 137-154 (with G. Engels), 1996.

On the Role of Category Theory in the Area of Algebraic Specifications. In
Proc. WADT11, Oslo. LNCS 1130, pp. 17-48. Springer (with M. Grofie-Rhode
and U. Wolter), 1996.

Requirements Engineering of a Medical Information System Using Rule-Based
Refinement of Petri Nets. In D. Cooke, B. J. Kriamer, P. C.-Y. Sheu, J. P. Tsai,
and R. Mittermeir, editors, Proc. Integrated Design and Process Technology,
Vol. 1, pp. 186-193. Society for Design and Process Science (with C. Ermel and
J. Padberg), 1996.

Horizontal and Vertical Structuring of Typed Graph Transformation Systems.
Math. Struc. in Comp. Science, 6(6):613-648 (with R. Heckel, A. Corradini, and
M. Lowe), 1996.

Towards a Module Concept for Graph Transformation Systems: The Software
Engineering Perspective. In G. Valiente Feruglio and F. Rosello Llompart, ed-
itors, Proc. Colloquium on Graph Transformation and Its Application in Com-
puter Science, pp. 25-28. Spain (with G. Engels), 1995.

Introduction to COMPUGRAPH. Proc. of SEGRAGRA’95 “Graph Rewriting
and Computation”, ENTCS, Vol. 2, 1995.

Compositionality Results for Different Types of Parameterization and Parameter
Passing in Specification Language. Special Issue of Mathematical Structures in
Computer Science, 5(2):283-314 (with R. M. Jimenez and F. Orejas), 1995.
Computing with Algebraic Graph Transformations: Overview of Recent Re-
sults. In G. Valiente Feruglio and F. Rosello Llompart, editors, Proc. Colloquium
on Graph Transformation and Its Application in Computer Science, pp. 17-23.
Spain (with M. Korff), 1995.

Dynamic Abstract Data Types Based on Algebraic Graph Transformations. In
Proc. of ADT-COMPASS Workshop. LNCS 906, pp. 236-254. Springer (with
M. Léwe and F. Orejas), 1995.

A Decade of TAPSOFT: Aspects of Progress and Prospects in Theory and Prac-
tice of Software Development. In LNCS 915, pp. 3-24. Springer (with B. Mahr),
1995.

Algebraic High-Level Net Transformation Systems. Mathematical Structures in
Computer Science, 5:217-256 (with J. Padberg and L. Ribeiro), 1995.

How to Cope with the Spectrum of SPECTRUM. In LNCS 1009, pp. 173-189.
Springer (with U. Wolter, K. Didrich, F. Cornelius, M. Klar, and R. Wessily),
1995.

Functorial Semantics for Safe Graph Grammars Using Prime Algebraic Domains
and Event Structures. In Proc. 5th Int. Workshop on Graph Transformation,
USA, pp. 120-126 (with A. Corradini, M. Léwe, U. Montanari, and J. Padberg),
1994.

Typed Graph Grammars and Their Adjunction with Categories of Derivations.
In Proc. 5th Int. Workshop on Graph Transformations, USA (with A. Corradini,
M. Léwe, U. Montanari, and J. Padberg), 1994.



XX

[130]

[129]

[128]

[127]

[126]

[125]

[124]
[123]
[122]

[121]

[120]

[119]

[118]

[117]

[116]

[115]

[114]

[113]

Bibliography of Hartmut Ehrig

Abstract Graph Derivations in the Double Pushout Approach. In Proc. Graph
Grammar Workshop Dagstuhl ’93, LNCS 776, pp. 86-103. Springer (with A. Cor-
radini, M. Léwe, U. Montanari, and F. Rossi), 1994.

An Event Structure Semantics for Safe Graph Grammars. In E.-R. Olderog,
editor, Programming Concepts, Methods and Calculi. IFIP Transactions A-56.
North-Holland (with A. Corradini, M. Léwe, U. Montanari, and F. Rossi), 1994.
An Event Structure Semantics for Safe Graph Grammars. In Proc. PRO-
COMET’94, IFIP TC2 Working Conf., San Miniato, 1994, pp. 417-439 (with
A. Corradini, M. Léwe, U. Montanari, and F. Rossi), 1994.

Note on Standard Representation of Graphs and Graph Derivations. In Proc.
Graph Grammar Workshop Dagstuhl 793, LNCS 776, pp. 104-118. Springer (with
A. Corradini, M. Léwe, U. Montanari, and F. Rossi), 1994.

Specification Techniques Using Dynamic Abstract Data, Types and Application
to Shipping Software. In Proc. of the International Workshop on Advanced Soft-
ware Technology, Shanghai, pp. 70-85 (with R. Bardohl), 1994.

Functorial Theory of Parameterized Specifications in a General Specification
Framework. Theoretical Computer Science, 135:221-266 (with M. Grofie-Rhode),
1994.

Algebraic Specification Concepts and Languages for Modular Software Systems.
In Proc. Workshop on Software Technology. Shanghai, 1994.

Computing with Algebraic Graph Transformations: An Overview of Recent Re-
sults. In Proc. of Graph Grammar Workshop, Spain (with M. Korff), 1994.
Canonical Derivations for High-Level Replacement Systems. In LNCS 776, pp.
153-169. Springer (with H.-J. Kreowski and G. Taentzer), 1994.

Behaviour and Realization Construction for Petri Nets Based on Free Monoid
and Power Set Graphs. In Workshop on Concurrency, Specification & Program-
ming. Berlin (with J. Padberg and G. Rozenberg), 1994.

Algebraic High-Level Nets: Petri Nets Revisited. In Recent Trends in Data Type
Specification, LNCS 785, pp. 188-206, Springer (with J. Padberg and L. Ribeiro)
1994.

Algebraic Methods in the Compositional Analysis of Logic Programs. In Proc.
MFCS’94. Springer (with F. Orejas and E. Pino), 1994.

GRAPHIT: Graphical Support and Integration of Formal and Semiformal Meth-
ods for Software Specification and Development. In Proc. Workshop on In-
formation Technology: Cooperative Research with Industrial Partners Between
Germany and Brazil. PUC/Rio Press (with B. Bardohl, R. Bardohl, P. Castro,
M. Korff, J. Padberg, R. Ribeiro, D. Nunes, J. Martins, and A. Martini), 1993.
Combined Algebraic Specification Techniques for Concurrent and Distributed
Systems. In H. Reichel, editor, Proc. GI-Annual Meeting, Dresden, pp. 528-533.
Informatik, Wirtschaft, Gesellschaft, 1993.

Algebraic Specification. In Q. Rozenberg and A. Salomaa, editors, Current
Trends in Theoretical Computer Science, chapter 2, pp. 49-222. World Scien-
tific, 2001.

Compositionality Results for Different Types of Parameterization and Parameter
Passing in Specification Language. In Proc. TAPSOFT ’98, Paris, LNCS 668,
pp. 16-30. Springer (with R. M. Jimenez and F. Orejas), 1993.

Categorical Principles, Techniques and Results for High-Level Replacement Sys-
tems in Computer Science. Applied Categorical Structures, 1(1):21-50 (with
M. Léwe), 1993.

Parallel and Distributed Derivations in the Single Pushout Approach. Theoretical
Computer Science, 109:123-143 (with M. Léwe), 1993.

)



[112]

[111]

[110)

[109]

[108]

[107]

[106]

[105)

[104]

(103]

[102]

[101]

[100]

Bibliography of Hartmut Ehrig XXI

The ESPRIT Basic Research Working Group COMPUGRAPH “Computing by
Graph Transformation”: A Survey. In TCS 109, pp. 3-6, North-Holland (with
M. Loéwe), 1993.

High-Level Replacement Systems for Equational Algebraic Specifications. In
Proc. 8rd Conf. on Algebraic and Logic Programming, Pisa (with F. Parisi-
Presicce), 1993.

Interaction Between Algebraic Specification Grammars and Modular Systems.
In Proc. AMAST 93 (with F. Parisi-Presicce), 1993.

Formal Development of Concurrent Systems Using Algebraic High-Level Nets
and Transformations. In Proc. VII Simpdsio Brasileiro de Engenharia de Soft-
ware, Rio de Janeiro, pp. 1-16 (with L. Ribeiro and J. Padberg), 1993.
Specification Techniques for Concurrent and Distributed Systems. In Proc. 2nd
Maghr. Conference on Software Engineering and Artificial Intelligence, Tunis
(with M. GroBe-Rhode and A. Heise), 1992.

Introduction to Graph Grammars with Applications to Semantical Networks.
Computers and Mathematics with Applications, 23(6-9):557-572 (with A. Habel
and H.-J. Kreowski), 1992.

From Parallel to Distributed Derivations of Graphs in the Single Pushout Ap-
proach. Memorial Volume for R. Frank, Inf. Fachberichte 309, Berlin, pp. 47-65
(with M. Lowe), 1992.

Introduction to Algebraic Specification — Part 1: Formal Methods for Software
Development. The Computer Journal, 35(5):460-467 (with B. Mahr, I. Clalen,
and F. Orejas), 1992.

Introduction to Algebraic Specification — Part 2: From Classical View to Foun-
dations of System Specifications. The Computer Journal, 35(5):468-477 (with
B. Mahr and F. Orejas), 1992.

Non-equivalence of Categories for Equational Algebraic Specifications in View
of High-Level-Replacement Systems. In Proc. WADT-COMPASS-Workshop,
Dourdan, LNCS 655, pp. 222-235. Springer (with F. Parisi-Presicce), 1992.
From Parallel Graph Grammars to Parallel High-Level Replacement Systems.
In Lindenmayer Systems, pp. 283-303. Springer (with G. Taentzer), 1992.
Graph Grammars and Logic Programming. Graph Grammars and Their Appli-
cation to Computer Science. In LNCS 582, pp. 221-237. Springer (with A. Cor-
radini, U. Montanari, F. Rossi, and M. Léwe), 1991.

Theory of Algebraic Module Specifications Including Behavioral Semantics and
Constraints. In M. Nivat, C. Rattray, T. Rus, and G. Scollo, editors, Alge-
braic Methodology and Software Technology (AMAST), Iowa City, pp. 145-172.
Springer Workshops in Computing 23 (with M. Baldamus, F. Cornelius, and
F. Orejas), 1991.

New Concepts for Amalgamation and Extension in the Framework of Specifica-
tion Logics. In Proc. ADT-Workshop, Dourdan, LNCS 655, pp. 199-221 (with
M. Baldamus and F. Orejas), 1991.

Algebraic Concepts for Software Development in ACT ONE, ACT TWO and
LOTOS. Syst. Anal. Model. Simul., 8(4/5):353-373 (with I. Claen, P. Boehm,
W. Fey, M. Korff, and M. Léwe), 1991. Also in: Informatik Fachberichte 212.
From Graph Grammars to High-Level Replacement Systems. In 4th Int. Work-
shop on Graph Grammars and Their Application to Computer Science, LNCS
532, pp. 269-291. Springer (with A. Habel, H.-J. Kreowski, and F. Parisi-
Presicce), 1991.



