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Preface

This volume consists of papers selected from the contributions presented at the Fifth
International Workshop on Graph Grammars and Their Application to Computer Sci-
ence that took place in Williamsburg, Virginia, November 13-18, 1994. The papers
underwent an additional refereeing process to result in the 37 papers presented here (out
of 78 papers presented at the workshop). The workshop was supported by EC-US
Exploratory Collaborative Activity ECUS035; in particular this support has allowed
many European researchers to travel to Williamsburg. The organizers of the workshop
and the editors of this volume gratefully acknowledge this support. They are also
indebted to NSF for providing financial support for the American organizers of the
workshop.

The generic term “graph grammars” covers the whole spectrum of methods and tech-
niques for investigating the structure of graphs and graph transformations. The motiva-
tions for and the applications of graph grammars come from very diverse areas ranging
from very theoretical to very practical. These areas include pattern recognition and gen-
eration, software specification and development, data bases, massively parallel compu-
ter architectures, computer animation, developmental biology, analysis of concurrent
systems, and many others. Due to such diverse applications and motivations the
research in graph grammars is conducted by people with very different backgrounds.

The International Workshop on Graph Grammars and Their Application in Computer
Science provides a communication forum for the graph grammar community. The work-
shop in Williamsburg celebrated the 25th anniversary of the publication of the two
papers that initiated the whole area: one by J.L. Pfaltz and A. Rosenfeld, and one by
H.J. Schneider. All three authors were present in Williamsburg, and A. Rosenfeld and
H.J. Schneider gave invited talks. Also Prof. R. Siromoney gave an invited talk concern-
ing the development of graph-grammars in India during 25 years.

The papers in this volume are grouped into 9 sections representing 9 research areas that
are quite active today. The papers surely reflect current trends in graph-grammars.

We are grateful to H.-J. Kreowski who, together with the editors, served on the Program
Committee for the Williamsburg Workshop. We are also indebted to all the referees of
papers selected for this volume. The referees were: S. Arnborg, R. Banach,
M. Bauderon, D. Blostein, F. Brandenburg, A. Corradini, B. Courcelle, J. Cuny,
J. Engelfriet, G. Engels, D. Fracchia, F Gadducci, R. Heckel, H.J. Hoogeboom,
D. Janssens, W. Kahl, J.-W. Klop, H.-J. Kreowski, N. Lagergren, C. Lautemann,
A. Maggiolo-Schettini, M. Nagl, F. Parisi-Presicce, G. Paun, A. Proskurowski,
P. Prusinkiewicz, J.-C. Raoult, J. Rekers, L. Ribeiro, G. Rozenberg, A. Salomaa,
H.J. Schneider, A. Schiirr, G. Taentzer, A. Wagner, E. Wanke.

February 1996 Janice Cuny (Eugene, Oregon)
Hartmut Ehrig (Berlin)
Gregor Engels (Leiden)
Grzegorz Rozenberg (Leiden)



Contents

1. Rewriting Techniques

R. Alberich, P. Burmeister, F. Rossello, G. Valiente, B. Wojdyto
A Partial Algebras Approach to Graph Transformation

R. Banach
The Contractum in Algebraic Graph Rewriting

M. Bauderon
A Category-Theoretical Approach to Vertex Replacement: The Generation of
Infinite Graphs

D. Blostein, H. Fahmy, A. Grbavec
Issues in the Practical Use of Graph Rewriting

A. Corradini, H. Ehrig, M. Lowe, U. Montanari, J. Padberg
The Category of Typed Graph Grammars and its Adjunctions with Categories
of Derivations

D. Plump, A. Habel
Graph Unification and Matching

2. Specification and Semantics

H.-J. Kreowski, S. Kuske
On the Interleaving Semantics of Transformation Units - A Step into GRACE

A. Maggiolo-Schettini, A. Peron
A Graph Rewriting Framework for Statecharts Semantics

A. Schiirr
Programmed Graph Transformations and Graph Transformation Units in
GRACE

3. Software Engineering

H. Ehrig, G. Engels
Pragmatic and Semantic Aspects of a Module Concept for Graph
Transformation Systems

16

27

38

56

75

89

107

122

137



W

M. Nagl, A. Schiirr

Software Integration Problems and Coupling of Graph Grammar Specifications

L.M. Wills
Using Attributed Flow Graph Parsing to Recognize Clichés in Programs

4. Algorithms and Architectures

M.D. Derk, L.S. DeBrunner
Reconfiguration Graph Grammar for Massively Parallel, Fault Tolerant
Computers

E Drewes
The Use of Tree Transducers to Compute Translations Between Graph
Algebras

K. Skodinis, E. Wanke
The Bounded Degree Problem for Non-Obstructing eNCE Graph Grammars

5. Concurrency

K. Barthelmann
Process Specification and Verification

A. Corradini, H. Ehrig, M. Léwe, U. Montanari, F. Rossi
An Event Structure Semantics for Graph Grammars with Parallel
Productions

A. Corradini, F. Rossi
Synchronized Composition of Graph Grammar Productions

D. Janssens
The Decomposition of ESM Computations

M. Korff;, L. Ribeiro
Formal Relationship between Graph Grammars and Petri Nets

G. Taenizer
Hierarchically Distributed Graph Transformation

155

170

185

196

211

225

240

257

271

288

304



6. Graph Languages

U. Afmann
On Edge Addition Rewrite Systems and their Relevance to Program
Analysis

FJ. Brandenburg, K. Skodinis
Graph Automata for Linear Graph Languages

B. Courcelle, G. Sénizergues
The Obstructions of a Minor-Closed Set of Graphs Defined by Hyperedge
Replacement can be Constructed

J. Engelfriet, J.J. Vereijken
Concatenation of Graphs

C. Kim, TE. Jeong
HRNCE Grammars - A Hypergraph Generating System with an eNCE Way
of Rewriting

R. Klempien-Hinrichs
Node Replacement in Hypergraphs: Simulation of Hyperedge Replacement,
and Decidability of Confluence

7. Patterns and Graphics

J. Dassow, A. Habel, S. Taubenberger
Chain-Code Pictures and Collages Generated by Hyperedge Replacement

F. Parisi-Presicce
Transformations of Graph Grammars

G. ZinfBmeister, C.L. McCreary
Drawing Graphs with Attribute Graph Grammars

A. Ziindorf
Graph Pattern Matching in PROGRES

321

336

351

368

383

397

412

428

443

454



8. Structure and Logic of Graphs

S. Arnborg, A. Proskurowski
A Technique for Recognizing Graphs of Bounded Treewidth with
Application to Subclasses of Partial 2-Paths

B. Courcelle
The Definition in Monadic Second-Order Logic of Modular Decompositions
of Ordered Graphs

A. Ehrenfeucht, T. Harju, G. Rozenberg
Group Based Graph Transformations and Hierarchical Representations of
Graphs

9. Biology
ED. Fracchia

Integrating Lineage and Interaction for the Visualization of Cellular
Structures

J. Liick, H.B. Liick
Cellworks with Cell Rewriting and Cell Packing for Plant Morphogenesis
P. Prusinkiewicz, L. Kari

Subapical Bracketed L-Systems

Author Index

469

487

502

521

536

550

565



