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Process Evolution is a Timely Topic
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How Accounts Payable Changed
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How Modification of Lecturer Changed
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Routine Dynamics

Exogenuous Change Endogenous Change



How can we identify process evolution?
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Process Mining and Directly-Follows Graphs
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Directly-Follows Graph of a real-life log
(In Celonis)
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Process Mining Manifesto Challenges

Challenge 4: 
Concept

Drift

Challenge 5: 
Representational

Bias
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The Concept Drift Problem

How to find 
point of

Concept Drift? How to
represent drift
of behaviour?
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Requirements

• R1. Identify drifts: 
Based on Time Series of Declare Constraints 
and Exact Linear Time (PELT) algorithm [13];

• R2. Categorize drifts: 
Visual analytics based on Drift Maps and Drift 
Charts;

• R3. Drill down and roll up analysis:
Visual drill down into clusters;

• R4. Quantitative analysis: 
By definition of the Ertc measure;

• R5. Qualitative analysis: 
Support and confidence over Declare 
Constraints before and after change 
point.
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Envisioned Solution
omprehensive Process Drift Detection with Visual Analytics.
To appear in Proceedings of ER 2019.
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How can we design visual drift detection techniques?
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Visual Drift Detection Technique
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Declare Constraints represent behavior

5 activations
(occurrences of a),

2 satisfied,
Thus, support = 2/5

Confidence = 
support * activated traces

= 
2/5 * 3/4 = 6/20
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Generated Drift Maps and Drift Charts

Drift Maps and Drift Charts (1:n)
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Types of Drift
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Sudden Drifts using Change Point Detection

Pruned Exact 
Linear Time 
(PELT) Algorithm
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Recurring Concept using Autocorrelation
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Incremental using Stationarity



PAGE 22

Gradual using Stationarity and Erratic



How does this work for a practical application?
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Help Desk Process



Evaluation of Effectiveness: Help Desk Log
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Evaluation of Effectiveness: 
Erratic Clusters
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Evaluation of Effectiveness: Drill Down
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Help Desk in the VDD Tool



Some user quotes:
 “It allows perceiving the changes of all 

the behavior without query for each of 
them.”

 “it is very easy to understand. It clearly 
shows the compliance of the cases with 
certain constraints and how it evolves 
over time.”

 “system provides very powerful means to 
explore the process change.”
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Initial User Study of VDD Tool



Conclusions

• R1. Identify drifts: 
Based on Time Series of Declare Constraints 
and Exact Linear Time (PELT) algorithm [13];

• R2. Categorize drifts: 
Visual analytics based on Drift Maps and Drift 
Charts;

• R3. Drill down and roll up analysis:
Visual drill down into clusters;

• R4. Quantitative analysis: 
By definition of the Ertc measure;

• R5. Qualitative analysis: 
Support and confidence over Declare 
Constraints before and after change 
point.
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Let‘s get in touch via 
LinkedIn or Twitter!
jan.mendling@wu.ac.at
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