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• Explores the relationship between 
home clusters and lucency.

• For free-choice nets that do not need 
to be well-formed!

• New concepts not building on existing 
free-choice theory.
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Petri nets: A sound workflow net
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Petri nets: A live and safe short-
circuited workflow net
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Clusters & Free-choice property
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Clusters & Free-choice property
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We focus on free-choice 
and proper nets (no 
transitions without input 
or output places)
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Strong & beautiful results for 
well-formed free-choice nets
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 Wil van der Aalst: Process Mining - Data Science in Action, 
Second Edition. Springer 2016 (2016)

 Wil van der Aalst: Markings in Perpetual Free-Choice Nets 
Are Fully Characterized by Their Enabled Transitions. Petri 
Nets 2018: 315-336 (2018)

 Wil van der Aalst: Lucent Process Models and Translucent 
Event Logs. Fundam. Informaticae 169(1-2): 151-177 (2019)
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 Commoner's theorem (siphons 
and traps)

 Coverability theorems (P/T-
covers)

 Rank theorem (marking 
equation)

 Reduction rules (preserve well-
formedness)
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Also deal with models like these 
(non-well-formed or even not strongly connected) 
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Lucency “A marked Petri net is lucent if there are no two different 
reachable markings enabling the same set of transitions, i.e., 
markings are fully characterized by the transitions they enable.”

Lucent
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Lucency: Motivation

Also note translucent event logs.
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Lucency “A marked Petri net is lucent if there are no two different 
reachable markings enabling the same set of transitions, i.e., 
markings are fully characterized by the transitions they enable.”

• Seems to be related to free-choice 
property (but even marked graphs may 
be non-lucent).

• In [PN 2018] it was shown that any 
perpetual (live, bounded, home cluster) 
marked free-choice net is lucent.

• Here we consider free-choice nets that 
do not need to be well-formed.
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Home Clusters Ensure Lucency

• Let (N,M) be a marked proper free-choice net having a 
home cluster. (N,M) is lucent.
• A Petri net is proper if all transitions have input and output 

places.
• A cluster is a minimal set of places and transitions such that for 

any transition in the cluster all input places are included and for 
any place all output transitions are included.

• A cluster is a home cluster if from any reachable marking it is 
possible to reach a marking just marking the places in the cluster 
(once). 
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Clusters
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Home cluster

Hence, lucent!

Let (N,M) be a marked proper free-choice
net having a home cluster. (N,M) is lucent.
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Remarkable result!

• Direct proof, i.e., not building on existing results.
• The nets do not need to be well-formed or strongly 

connected (i.e., existing results cannot be used)!
• Novel concepts such as (rooted) disentangled paths 

(paths where clusters appear once are safe) and 
conflict-pairs (witnesses of non-lucency).
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Some pointers
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Some pointers

Key idea: let tokens on path move towards home cluster.
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Some pointers

Key idea: Never consume disagreement tokens and 
move towards home cluster.



© Wil van der Aalst (use only with permission & acknowledgments) 

Some pointers
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The inductive miner always generates proper 
free-choice net having a home cluster.
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The inductive miner always 
generates proper free-choice 
net having a home cluster.
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Translucent Event Logs
The discovery of lucent process models becomes trivial

W. van der Aalst. Lucent Process Models and 
Translucent Event Logs. Fundamenta
Informaticae, 169(1-2):151-177, 2019.

enabling
set determines 

state
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Conclusion
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Free-Choice Nets with 
Home Clusters are 

Surprisingly Lucent !!
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New concepts, not well-
formed, direct proofs!
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