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Abstract.  The contribution deals with simulation-
optimization of schedules that are modelled by simple 
Coloured Petri Nets (CPNs). CPN modelling of standard 
classes of scheduling problems is addressed and com-
pact CPN representations of scheduling problems are 
proposed. It is shown how a combination of CPN repre-
sentations with predefined transition sequence conflict 
resolution strategy can be used to optimize schedules by 
standard local search optimization algorithms. Possible 
neighbourhood construction procedures for various 
problem classes are proposed with the emphasis on 
solutions feasibility. 

Introduction

1 CPN Representations of 
Scheduling Problems 
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Figure 1: PN and CPN models of an open shop scheduling problem. 

Figure 2: PN and CPN models of a flow shop scheduling problem. 
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1.1 Simple Coloured Petri nets 

•

•

•

•

•

1.2 Timed models 
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•

•

•

2 Neighbourhood Solution 
Generation Strategy 

2.1 Prescribed transition firing sequences 

Operation/Job     

 54 9 38 95 

 34 15 19 34 

 61 80 28 7 

 2 79 87 29 

Table 1: Operation durations for a simple job shop  
problem. 

Operation/Job     

 3 4 1 1 

 1 1 2 3 

 4 2 3 2 

 2 3 4 4 

Table 2: Machine requirements for a simple job shop 
problem.  

Figure 3: A possible solution of the given job-shop problem. 
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2.2 Generation of neighbourhood solutions 
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Figure 4: A critical path within a schedule and critical  
transitions. 

Figure 5: An optimized solution of the given job-shop 
problem. 
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3 Conclusion 
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