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Motivation: 
Logs are everywhere!



• Designers make errors (10.7%) !
• Errors can be predicted (95.2%) !
• Process verification is mature, but models are not!
• Disconnect between ref. models and systems cf. SAP

Motivation: 
Man-made models typically suck!



Good models are needed, yet …
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Process mining: Linking events to models
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ProM
• First serious release: ProM 1.1 (2005)
• Paper: ProM 4.0
• Current release: ProM 4.1 (157 plug-ins)
• Nightly Builds (>185 plug-ins)



Discovery
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• Control-flow Discovery
– heuristics miner
– genetic miner
– multi-phase miner
– region-based miner
– fuzzy miner
– …

• Social network miner
• Performance miner
• Decision point miner
• …

MXML Log
- instances: 3512
- audit trail entries: 46138

>40 plug-ins support some form of model discovery!



Heuristics miner

robust, dealing with noise, …





Genetic  miner

dealing with noise, time-consuming, …





Multi-phase miner

always a fitting model, over-generalize, …





Region-based miner

fitting model, time-consuming, tends to overfit, …



using Petrify or
incremental
approach





Fuzzy miner

robust, dealing with Spaghetti, tunable, …











Social network miner

using references to people, groups, machines, …





Decision miner

using data in the log, …





Performance miner

using timestamps in log, …
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Conformance Checking
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Challenging example: Test data from high-
tech system manufacturer (ASML)
• Information on testing process of high-tech 

systems.
• Data:

– 24 comparable cases
– 154966 events
– +/- 6450 events per case
– between 2820 and 16250 events per machine
– 720 different events (start/complete activities)



Helicopter view



Average time spent in job-steps (aggregated events)



Mining just the complete events (# 360)…



Job step level

reference model

discovered model



Conformance checker (reference model – job steps)

fitness = 
37.5%



Research challenge

Mining less structured processes: the 
more unstructured, the more important it 

is to know what is going on!



An analogy to this chaos are...An analogy to this chaos are...topologies!topologies!
Highlights more 
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More to learn from maps...

Aggregation
Clustering of coherent, less 
significant structures

Aggregation
Clustering of coherent, less 
significant structures

Abstraction
Removing isolated, less 
significant structures

Abstraction
Removing isolated, less 
significant structures



ProM’s Frequency abstraction miner applied to ASML log



Conclusion
• The existence of event data enables a 

wide variety of process mining
techniques: discovery and conformance.

• A reality check for people that are 
involved in process modeling.

• Interesting challenges for Petri net 
researchers.

• ProM supports this (+185 plug-ins).
• ProM also supports:

– model conversions (EPC, YAWL, BPEL, …)
– verification
– automatic generation of CPN models
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Relevant WWW sites

• http://www.processmining.org
• http://promimport.sourceforge.net

• http://prom.sourceforge.net

• http://www.workflowpatterns.com

• http://www.workflowcourse.com

• http://www.win.tue.nl/is/

• http://is.tm.tue.nl/staff/wvdaalst


