
 
 - 1 -

ISO/IEC 15909-1:2004-12 (E) 
 
 
Software and system engineering - High-level Petri nets - Part 1: Concepts, 
definitions and graphical notation 
 
 
Contents            Page 
 
 
Foreword vi Introduction vii 1 Scope 1 1.1 Purpose ....................................................................................1 
 
1.2 Field of Application ........................................................................................................................1 
1.3 Audience .........................................................................................................................................2 
 
2 Terms, Definitions, Abbreviations and Symbols 2 2.1 Glossary ...............................................2 
2.2 Abbreviations .................................................................................................................................5 
 
3 Conventions and Notation 5 4 Semantic Model for High-level Petri Nets 6 4.1 Definition .....6 
 
4.2 Marking of HLPN ............................................................................................................................6 
4.3 Enabling of Transition Modes .......................................................................................................7 
4.3.1 Enabling of a Single Transition Mode ..........................................................................................7 
4.3.2 Concurrent Enabling of Transition Modes ..................................................................................7 
4.4 Transition Rule ...............................................................................................................................7 
 
5 Concepts Required for High-level Petri Net Graphs 8 5.1 Introduction ...................................8 
5.2 High-level Petri Net Graph Components ......................................................................................8 
5.3 Net Execution .................................................................................................................................8 
5.3.1 Enabling ..........................................................................................................................................9 
5.3.2 Transition Rule for a Single Transition Mode .............................................................................9 
5.3.3 Step of Concurrently Enabled Transition Modes ......................................................................10 
5.4 Graphical Concepts and Notation ..............................................................................................10 
5.5 Conditionals in Arc Expressions, and Parameters ...................................................................11 
 
6 Definition of High-level Petri Net Graphs 13 6.1 Introduction .................................................13 
6.2 Definition .......................................................................................................................................13 
6.3 Marking ..........................................................................................................................................14 
6.4 Enabling ........................................................................................................................................14 
6.4.1 Enabling of a Single Transition Mode ........................................................................................14 
6.4.2 Concurrent Enabling of Transition Modes ................................................................................15 
6.5 Transition Rule .............................................................................................................................15 
 
7 Notation for High-level Petri Net Graphs 16 7.1 General ..........................................................16 
7.2 Places ............................................................................................................................................16 
7.3 Transitions ....................................................................................................................................16 
7.4 Arcs ................................................................................................................................................17 
7.5 Markings and Tokens ...................................................................................................................17 
 
8 Semantics of High-level Petri Net Graphs 17 9 Conformance 18 9.1 PN Conformance .......18 
 
9.1.1 Level 1 ...........................................................................................................................................18 
9.1.2 Level 2 ...........................................................................................................................................19 
9.2 HLPN Conformance .....................................................................................................................19 
9.2.1 Level 1 ...........................................................................................................................................19 
9.2.2 Level 2 ...........................................................................................................................................19 
 
Annex A: Mathematical Conventions (normative) 20 A.1 Sets .................................................................20 
 
A.2 Multisets ........................................................................................................................................20 
A.2.1 Sum Representation ....................................................................................................................20 



 
 - 2 - 

A.2.2 Membership .................................................................................................................................. 20 
A.2.3 Empty Multiset ............................................................................................................................. 21 
A.2.4 Cardinality and Finite Multiset ................................................................................................... 21 
A.2.5 Multiset Equality and Comparison ............................................................................................. 21 
A.2.6 Multiset Operations ..................................................................................................................... 21 
A.3 Concepts from Algebraic Specification .................................................................................... 21 
A.3.1 Signatures .................................................................................................................................... 21 
A.3.2 Boolean Signature ....................................................................................................................... 22 
A.3.3 Variables ....................................................................................................................................... 22 
A.3.4 Terms built from a Signature and Variables ............................................................................. 22 
A.3.5 Many-sorted Algebras ................................................................................................................. 23 
A.3.6 Assignment and Evaluation ....................................................................................................... 24 
 
Annex B: Net Classes (normative) 25 B.1 Place/Transition Nets ............................................................ 25 
 
Annex C: High-level Petri Net Schema (informative) 27 C.1 Introduction .............................................. 27 
 
C.2 Definition ...................................................................................................................................... 27 
 
Annex D: Tutorial (informative) 28 D.1 Introduction ................................................................................. 28 
 
D.2 Net Graphs ................................................................................................................................... 28 
D.2.1 Places and Tokens ...................................................................................................................... 28 
D.2.2 Transitions ................................................................................................................................... 29 
D.2.3 Arcs ............................................................................................................................................... 30 
D.2.4 The Net Graph .............................................................................................................................. 30 
D.3 Transition Conditions ................................................................................................................. 31 
D.4 Net Dynamics ............................................................................................................................... 31 
D.5 Flow Control Example ................................................................................................................. 34 
 


		2026-06-20T12:58:07+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




