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Motivation 

• Check correctness of BPMN models 

- Develop new checking algorithms? 

- Be smart and benefit from what is already there for Petri nets 

• Transformation 

- Map high-level and rich concepts of BPMN to P/T Petri nets 

- Consider only the required level of abstraction. 
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Analysis of BPMN Process models 

• Idea 

- BPMN has no formally defined execution semantics 

- Use the mapping to Petri-nets for analysis of the resulting nets. 

- The resulting net is fed into an analysis tool, e.g., Woflan. 

- To recognize structural problems as well as deadlocks or 

improper termination. 

•  Tool Chain 

- BPMN -> Petri-Nets 

- Petri-Nets -> Woflan (Workflow Analyzer from TU Eindhoven) 



Mathias Weske 2009/10 POIS2 - 4 

Correctness of BPMN models 

• Idea 

- In order to decide properties about BPMN diagrams formalization 

is necessary 

- More complex than, e.g., Workflow nets, because 

• Less limited structure of the diagrams 

• Multiple-instance activities and subprocesses 

• Exception handling Intermediate Events 

• Message flow among processes 

• Approach [Dijkmann, Dumas, Ouyang 2007] 

- Formalization of a subset of BPMN by mapping to Petri nets and 

analyzing these Petri nets 
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Subset of BPMN 
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Activity instances 

• Idea 

- Each instance goes through a series of states 

- At any time it is in exactly one state 

- States and transitions are represented by a diagram (state 

machine) 

- State transitions occur as response to events 

not started closed

init ready running terminated

initialize enable begin terminate

skip

skipped

from M. Weske: Business Process Management, © Springer-Verlag Berlin Heidelberg 2007  
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Events and States 

• State transitions occur as response to events 

• Representation by event charts 

initialize enable begin terminate

init ready running terminated

(a)

initialize skip

init skipped

(b)

from M. Weske: Business Process Management, © Springer-Verlag Berlin Heidelberg 2007  
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Activity instance with exception 
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Well formed Process Diagram 

• Defined as 

 

- Number of incoming / outgoing edges for  

• Start Events 

• Intermediate Events 

• End Events 

 

- Successor node of event-based XOR gateways 

- For Data-based XOR Gateway 

• Order of evaluation 

• Default condition is the last 

- Structural Soundness 
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Well-formedness 
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Mapping to Petri nets 

• Idea 

- Activities, events and gateways are mapped to Petri net modules 

• Notes 

- Activities with attached intermediate event need special handling  

- Intermediate event timer will be shown analogous intermediate 

message event 

- Introduction of non-visible (silent) transitions, e.g. XOR-split 
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Activities, Events and Gateways 
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Activities with Attached Intermediate 

Events 
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Sub-processes 

• Idea 

- Sub-processes are invoked 

- Call and return are modeled by transitions 
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Loops 

• Idea 

- Two types of loops are possible in BPMN 

- By "test time" before or after "while" or "repeat-until" loops are 

represented 
- Sorry, there is an error in the following figure … 
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MI-Activity 

• Remark 

- Just considered: Number of instances statically known 

- In this case, with (MI_Ordering = parallel) it can be represented by 

an AND-spilt. 
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Example 
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Example 
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Example 


