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Last PhD at TU/e as first promotor (Jan 2025)



Two recent PADS PhD theses worth reading
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Cortado
Thanks to Daniel Schuster
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Related approaches (most related is the work of Alok Dixit using FCN) 



Cortado



Toy example
All variants selected
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BPMN view
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most discovery 
techniques (if not 
all) are unable to 
discover this model





many more 
features !



https://github.com/cortado-tool/cortado

https://doi.org/10.1016/j.softx.2023.101373



OCPM
High speed



It all starts with event data

Case ID Activity Resource Timestamp Product Prod-price Quantity Address
… … …. … …. … … …
6350 place order Aiden 2018/02/13 14:29:45.000 APPLE iPhone 6 16 GB 639,00 € 5 NL-7751DG-21
6283 pay Lily 2018/02/13 14:39:25.000 SAMSUNG Galaxy S6 32 GB 543.99 € 3 NL-7828AM-11a
6253 prepare delivery Sophia 2018/02/13 15:01:33.000 APPLE iPhone 6 16 GB 639,00 € 3 NL-7887AC-13
6257 prepare delivery Aiden 2018/02/13 15:03:43.000 SAMSUNG Galaxy S6 32 GB 543.99 € 1 NL-9521KJ-34
6185 confirm payment Emily 2018/02/13 15:05:36.000 SAMSUNG Galaxy S4 329,00 € 1 NL-9521GC-32
6218 confirm payment Emily 2018/02/13 15:08:11.000 APPLE iPhone 6s Plus 64 GB 969,00 € 2 NL-7948BX-10
6245 make delivery Michael 2018/02/13 15:14:04.000 APPLE iPhone 6 16 GB 639,00 € 3 NL-7905AX-38
6272 pay Emily 2018/02/13 15:20:36.000 APPLE iPhone 6 16 GB 639,00 € 1 NL-7821AC-3
6269 pay Charlotte 2018/02/13 15:25:21.000 SAMSUNG Galaxy S4 329,00 € 1 NL-7907EJ-42
6212 prepare delivery Sophia 2018/02/13 15:43:39.000 HUAWEI P8 Lite 234,00 € 1 NL-7905AX-38
6323 send invoice Alexander 2018/02/13 15:46:08.000 APPLE iPhone 6 16 GB 639,00 € 1 NL-7833HT-15
6246 confirm payment Jack 2018/02/13 15:56:03.000 SAMSUNG Galaxy S4 329,00 € 3 NL-7833HT-15
6347 send invoice Jack 2018/02/13 15:57:42.000 SAMSUNG Galaxy S4 329,00 € 3 NL-7905AX-38
6351 place order Zoe 2018/02/13 16:17:37.000 APPLE iPhone 5s 16 GB 449,00 € 3 NL-9521GC-32
6204 prepare delivery Sophia 2018/02/13 16:31:28.000 SAMSUNG Core Prime G361 135,00 € 1 NL-7828AM-11a
6204 make delivery Kaylee 2018/02/13 16:51:54.000 SAMSUNG Core Prime G361 135,00 € 1 NL-7828AM-11a
6265 confirm payment Lily 2018/02/13 16:55:55.000 SAMSUNG Galaxy S4 329,00 € 4 NL-9521GC-32
6250 confirm payment Jack 2018/02/13 17:03:26.000 MOTOROLA Moto G 199,00 € 4 NL-7942GT-2
6328 send invoice Lily 2018/02/13 17:30:16.000 APPLE iPhone 6s 64 GB 858,00 € 4 NL-9514BV-16
6352 place order Aiden 2018/02/13 17:53:22.000 APPLE iPhone 6 16 GB 639,00 € 2 NL-9514BV-16
6317 send invoice Jack 2018/02/13 18:45:30.000 APPLE iPhone 6s 64 GB 858,00 € 5 NL-7907EJ-42
6353 place order Sophia 2018/02/13 20:16:20.000 APPLE iPhone 5s 16 GB 449,00 € 4 NL-7751AR-19
… … …. … … … … …

event =
case +
activity +
timestamp +
…



It all starts with event data
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Image generated using DALL E3

We cannot squeeze this reality into cases, we need a multitude of interconnected objects and events



Minimal Example: On Time In Full (OTIF) Score?
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Object Types and Event Types (Activities)
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Relating Object Types and Event Types
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OCEL 2.0

https://www.ocel-standard.org/



Discovering a Traditional Process Model Per Object Type
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Misalignment Due To Flattening
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Correcting Frequencies Before Merging
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Discovered Object-Centric Process Model
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Why Object-Centric Process Mining?

01
Avoid repeatedly 
going back to your 
source systems

• Offers a single system-
agnostic source of truth

• Saves time and helps to 
capture real-live events and 
objects

02
Avoid distortions due 
to the single-case 
assumption

03
See and understand the 
interactions between 
different object types

• Squeezing reality into simple 
event logs creates distortions

• This includes the unintentional 
replication of events 
(convergence) and loss of 
causal relations (divergence) 

• Problems live at the 
intersections of processes 
and organizational entities

• E.g. low On-Time-In-Full (OTIF) 
scores may be caused by 
sales, production, 
procurement, logistics, etc.



OCPQ
Thanks to Aaron Küsters



Motivation

Querying case-centric event data is already challenging, but 
querying object-centric event data is much more complicated!



Querying and Constraint Checking Are Related



Inspiration: Z notation

• Initially introduced by Jean-Raymond Abrial in the 1970s, it evolved 
into an ISO standard, but few people today are still familiar with it.

• Ideas reused: explicit variables, constraints over these variables, 
nesting/reusing Z schemata.



Example from [1] 

[1] Küsters, A., van der Aalst, W.M.P. (2025). OCPQ: Object-Centric Process Querying and 
Constraints. In: Grabis, J., Vos, T.E.J., Escalona, M.J., Pastor, O. (eds) Research Challenges in 
Information Science. RCIS 2025. Lecture Notes in Business Information Processing, vol 547. 
Springer, Cham. https://doi.org/10.1007/978-3-031-92474-3_23



Number of Event Types: 11
Number of Events: 21008
Number of Object Types: 6
Number of Objects: 10840



OCPQ 
support 





Let’s focus on orders and items



Let’s focus on just orders 
and items



3% of the 
items are 
delivered 
too late







1455 items were 
out of stock

there are 
7659 items

2020 failed 
deliveries



468 items 
had at least 
two failed 
deliveries



6% have multiple 
failed deliveries



items with 
multiple failed 
deliveries

6% of orders having 
an item out of stock 
have multiple failed 
deliveries



After an Application 
was accepted, there 
should be at least one 
associated Offer 
accepted afterwards



Comparison as fair as possible, e.g., for SQLite, the OCEL 2.0 database was completely loaded into memory, to be 
a more accurate comparison to OCPQ, and it was ensured that appropriate table indexes were created.



https://ocpq.aarkue.eu/



Conclusion



www.vdaalst.com
www.processmining.org
www.pads.rwth-aachen.deHuman-in-the-loop

Cortado

OCPQ
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