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Preface 

This volume contains the proceedings of the 15 th International Conference on 
Application and Theory of Petri Nets. The aim of the Petri net conferences is to 
create a forum for discussing progress in the application and theory of Petri nets. 
Typically the conferences have 150-200 participants - one third of these coming 
from industry while the rest are from universities and research institutions. The 
conference always take place in the last week of June. 

The previous conferences (1980-1993) were held in Strasbourg (France), Bad 
Honnef (Germany), Varenna (Italy), Toulouse (France), Aarhus (Denmark), Es- 
poo (Finland), Oxford (United Kingdom), Zaragoza (Spain), Venice (italy), 
Bonn (Germany), Paris (France), Aarhus (Denmark), Chicago (USA). 

The conferences and a number of other activities are coordinated by a steering 
committee with the following members: M. Ajmone Marsan (Italy), J. Billington 
(Australia), H.J. Genrich (Germany), C. Girault (France), K. Jensen (Denmark), 
G. de Michelis (italy), T. Murata (USA), C.A. Petri (Germany; honorary mem- 
ber), W. Reisig (Germany), G. Roucairol (France), G. Rozenberg (The Nether- 
lands; chairman), M. Silva (Spain). 

This 15 th conference is organized for the second time in Zaragoza (Spain). In 
addition to the conference, an exhibition of Petri net tools, and several tutorial 
lectures (both at the introductory and at a more advanced level), are organized. 

We have received 85 submissions from 18 countries of the five continents and 
28 have been accepted for presentation. Invited lectures are given by E.M. Clarke 
(USA), F. eiCesare (USA) and U. Uontanari (Italy). 

The submitted papers were evaluated by a programme committee with the 
following members: J. Billington (Australia), S. Christensen (Denmark), J. Desel 
(Germany), S. Donatelli (italy), U. Goltz (Germany), R. Gorrieri (Italy), S. 
Haddad (France), S. Uumagai (Japan), L. Pomello (Italy), B. Rozoy (France), R. 
Shapiro (USA), M. Silva (Spain), D. Simpson (Great Britain), K. Trivedi (USA), 
R. Valette (France; chairman), K. Voss (Germany), J. Winkowski (Poland), W. 
Zuberek (Canada). The programme committee meeting took place at L.A.A.S- 
C.N.R.S. Toulouse in France. 

I should like to express my gratitude to all authors of submitted papers, 
to the members of the programme committee and to the 178 referees who as- 
sisted us. The names of the referees are listed in the following page. I also thank 
L.A.A.S.-C.N.R.S. and especially E. Dufour for technical help. I am also grateful 
to K. Jensen for his assistance. For the local organization of the conference in 
Zaragoza, all of us are thankful to M. Silva and J.M. Colom and to the support 
received from "el Departamento de Ingenieria Eldctrica e Informs Universi- 
dad de Zaragoza" and "la Comision Inter ministerial de Ciencia y Tecnologia 
de Espafia". Finally, I should like to mention the excellent cooperation with 
Springer-Verlag in the preparation of these proccedings. 

April 1994, TouIouse, France Robert Valette 



List of Referees 

M. Ajmone Marsan C. Anglano 
P. Azema M. Bedakrishnan 
D. Barnard S. Buagni 
L. BernardineUo G. Berthelot 
J. BilUngton A. Bobbio 
O. Botti J. Campos 
A. Cerone G. Chiola 
S. Christensen P. Chrzastowski-Wa~:htel 
F. De Cindio H. Clausen 
G. Conte M. Courvoisier 
V. Crespi G. Cutts 
P. Degano P. Dembinski 
M. Diaz M. Dickson 
C. Dutheillet W. Elliott 
C. Ferigato A. Ferscha 
K. Forward G. Franceschinis 
H. Garavel S. Garg 
H.J. Genrich C. Girault 
R. Gorrieri V. Gr~ssi 
S. Haddad N.D. Hansen 
J.C. Hennet K. Hiraishi 
R. Janicki I. Jelly 
J.B, Jcrgensen G. Juanole 
S. Kumagai C. Lakos 
H.G. Linde-Goers C. Lyon 
P. Maigron J. Mann 
A. Mazurkiewicz G. De Michelis 
P. Moreaux K.H. Mortensen 
Y. Nagao S. Natkin 
P. Niebert M. Nielsen 
K. On~ga M. Pedudetto 
E. Pelz A. Peron 
J.F. Peyre V. Pinci 
D. Poitrenaud L. Pomelio 
A. Kensink M. Ribaudo 
N. Sabadini K. Schmidt 
M. Sereno A. Sesterhenn 
C. Sibertin-Blanc J. Sikakis 
C. Simone D. Simpson 
M. Syrjakow H. Szczerbicka 
A. Tarlecki R. Taylor 
M. Toreill S. Tr&inis 
R. Vedette I. Vernier 
W. Vogler K. Voss 
H. Wehrheim J. Winkowsld 

D. Aquilano 
J.A. Banares 
E. Battiston 
B. Berthomieu 
P. Boldi 
L. Capra 
A. Choquet-Geniet 

J.M. Colom 
J.M. Couvreur 
P. Darondeau 
H. Demmou 
S. DonateUi 
J. Esparza 
G. Findlow 
F. Gadducci 
F. Garcia 
R. Gold 
I. Guessarian 
D. Hauschildt 
M. Huhn 
K. Jensen 
M. Kagniche 
J.L. Lambert 

Y. Atamna 
K. Baxkaoui 
N.G. Bean 
E. Best 
D. Bose 
S. CaselU 
P. Chretienne 
P. Ciancarini 
C. Constantinescu 
A. Coyle 
R. Davoli 
J. Desel 
R. Durchholz 
J. Ezpeleta 
A. Finkel 
R. Gaeta 
A. Geniet-Choquet 
D. Gomm 
T.B. Haagh 
W. Henderson 
JM. I]i~ 
C. Johnen 
E. Kindler 
L. Lavagno 

A. Maggiolo-Schettini 
O. Marcd 
R. Mirandola 
J. Murphy 
K.-P. Neuendorf 
A. Oberweis 
K.R. Parker 
L. Petrucci-Dauchy 
H. Pingand 
L. Popova 
M. Roccetti 
P. Schnoebelen 
R. Shapiro 
G. Siliprandi 
E. Smith 
M. Taghelit 
E. Teruel 
K. Trivedi 
S. Vigna 
R. WMter 
P. Ziegler 

J. Martinez 
D. Moldt 
P.R. Muro-Medrano 
It. De Nicola 
E. Ochma~ski 
E. Paviot-Adet 
M. Pezzd 
G.M. Pinna 
L. Portinede 
B. Rozoy 
P. S~nac 
H. Shiizuka 
M. Silva 
P. Starke 
S. Taked 
T. Thielke 
T. Uchio 
J.L. Villarroel 
T. Watanabe 
W.M. Zuberek 



T a b l e  o f  C o n t e n t s  

Invited Papers 

E.M. Clarke 
Automatic verification of finite-state concurrent systems . . . . . . . . . . . . .  

F. DiCesare, P.T. Kulp, M. Gile, G. s 
The application of Petri nets to the modeling, analysis and control of 
intelligent urban traffic networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

J. Meseguer, U. Montanari, V. Sassone 
On the model of computation of place/transition Petri nets  . . . . . . . . . . .  16 

Full Papers 

C. Anglano, I,. Portinale 
B-W analysis: a backward teachability analysis for diagnostic problem 
solving suitable to parallel implementation . . . . . . . . . . . . . . . . . . . . . . . .  39 

iV. Bennacer, G. Florin, C. Fraize, S. Natkin 
Probabilistic validation of a remote procedure call protocol . . . . . . . . . . .  59 

G. Berthelot, H. Boucheneb 
Occurrence graphs for interval timed coloured nets . . . . . . . . . . . . . . . . .  79 

J.L. Briz, J.M. Colom 
Implementation of weighted place/transition nets based on linear enabling 
functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 

P. Buchholz 
Hierarchical high level Petri nets for complex system analysis . . . . . . . . .  119 

G. Chiola, G. Franceschinis, and R. Gaeta 
Modelling symmetric computer architectures by SWNs . . . . . . . . . . . . . .  139 

S. Christensen, N.D. Hansen 
Coloured Petri nets extended with channels for synchronous communication 159 

G. Ciardo 
Petri nets with marking-dependent arc cardinality: properties and analysis 179 

J.M. Couvreur, E. Paviot-Adel 
New structural invariants for Petri nets analysis . . . . . . . . . . . . . . . . . . . .  199 

M. Diaz, P. Sgnac 
Time stream Petri nets: a model for t imed multimedia information . . . . .  219 



viii 

C. Dietz, G. Schreiber 
A term representation of P / T  systems . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239 

S. Donatelli 
Superposed Generalized Stochastic Petri nets: definition and efficient 
solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  258 

H.J. Genrich, H.-M. ganisch, K. WSilhaf 
Verification of recipe-based control procedures by means of predicate/ t ran-  
sition nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  278 

R.K. Keller, M. Ozkan, X. Shen 
Towards comprehensive support  for the dynamic analysis of Petri  net based 
models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298 

M. Koutny 
Partial  order semantics of box expressions . . . . . . . . . . . . . . . . . . . . . . . .  318 

C. Lakos, S. Christensen 
A general systematic  approach to arc extensions for coloured Petri n e t s . .  338 

K. Lautenbach, tl. Ridder 
Liveness in bounded Petri  nets which are covered by t-invariants . . . . . . .  358 

K.H. Mortensen, V. Pinci 
Modelling the work flow of a nuclear waste management  program . . . . . .  376 

D.S. Nielsen, L. Kleinrock 
Data  structures and algorithms for extended state space and structural 
level reduction of the GSPN model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  396 

E. Pastor, O. Roig, J. Cortadella, R.M. Badia 
Petri net analysis using Boolean manipulat ion . . . . . . . . . . . . . . . . . . . . .  416 

W. Ruckdeschel, R. Onken 
Modelling of pilot behaviour using Petri  nets . . . . . . . . . . . . . . . . . . . . . .  436 

G. Scheschonk, M. Timpe 
Simulation and analysis of  a document  storage system . . . . . . . . . . . . . . .  454 

C. Sibertin-Blanc 
Cooperat ive nets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  471 

E. Terael, M. Silva 
Well-formedness of equal conflict systems . . . . . . . . . . . . . . . . . . .  . . . . . .  491 



IX 

M. Tiusanen 
Symbolic, symmetry,  and stubborn set searches . . . . . . . . . . . . . . . . . . . .  511 

A. Valmari 
Composit ional  analysis with place-bordered subnets . . . . . . . . . . . . . . . . .  531 

K. Varpaaniemi 
On combining the s tubborn set method with the sleep set method  . . . . . .  548 

A. Yakovlev, M. Kishinevsky, A. Kondratyev, L. Lavagno 
OR causality: modelling and hardware implementat ion . . . . . . . . . . . . . .  568 


