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Introduction
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Step to measure similarity

• Map: identify correspondences between activities
– Sounds easy but may be non-trivial

• Measure: calculate similarity / distances
– Focal point of the paper

• Evaluate: rank models according to intended use
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Requirements for measures

• Following metric spaces
1)Non-negativity
2)Symmetry
3)Equivalence

1)Trace equivalence
4)Triangle inequality

• Furthermore
5)Respect 

commonalities and 
differences

6)Overall similarity 
based on similarity 
between elements

7)Applicable on 
arbitrary models

8)Efficient calculation
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Analysis
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Model changes

• Initial point: 
moderately sized 
BPMN model

• Apply different 
change operations  
(Dijkman2007, 
Weber2008, 
Weidlich2009)
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Types of measures

• Correspondences of nodes and edges
• Graph edit distance
• Causal dependencies between activities
• Comparison of traces / logs
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Correspondences of nodes and 
edges
• Foundation: amount of common nodes and arcs in 

models
• Rather simple measures
• Efficient calculation possible
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Graph edit distance

• Foundation: amount of operations necessary to 
transform one process into the other
– Insert/delete vertices/edges
– Substitute/move vertices
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Causal dependencies between 
activities
• Foundation: possible execution order of activities

– Sequential
– Parallel
– Exclusive
– Arbitrary
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Comparison of traces/logs

• Foundation: abstract from the actual process (graph) 
structure

• Commonalities in traces and logs (derived by 
simulation etc.)
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Tool support: ProM plug-in

• Plug-in to calculate various similarity measures
• API can be used standalone in other projects, too
• Source available

at SourceForge:
prom-similarity
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Conclusion
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Results

• Similarity values of 23 different measures applied on 
variants
– Very different results
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Results: absolute and relative
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Discussion: Requirements

• Adherence of
measures to
identified
requirements
– No measure fulfils 

all requirements
– Is this necessary?
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Discussion: Results

• Measures are developed for different purposes, e.g.
– Find related/similar models
– Measure conformance to reference models
– Discover services

• Different types of measures show different 
application areas
– However, specific advantages and disadvantages 

must be considered
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Future research

• Similarity measure ontology to structure the area
– Based on established types

• Life cycle based recommendations
– Design, implementation, execution need different 

measures with different properties
• Quantitative comparison of models: SAP R/3 

reference model
• Identify discrepancies between human perception of 

similarity and results of similarity measures
– Questionnaire
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Backup

Thanks for the attention!



  21

References

• Dijkman2007: A classification of differences between similar business 
processes, EDOC 2007

• Weber2008: Change patterns and change support features - enhancing 
flexibility in process-aware information systems, Data Knowl. Eng. 66 (2008)

• Weidlich2009: Vertical alignment of process models - how can we get there?, 
Enterprise, Business-Process and Information Systems Modeling 2009 



  22

Requirements in detail

• Non-negativity: dist(M0, M1) ≥ 0
• Symmetry: dist(M0, M1) = dist(M1, M0)
• Equivalence: dist(M0, M1) = 0 ↔ M0 = M1

– Trace equiv.: dist(M0, M1) = 0 ↔ Σ(M0) = Σ(M1)
• Triangle inequality: dist(M0, M2) ≤ dist(M0, M1) + 

dist(M1, M2)
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