
Process mining: 
From Theory to Execution

prof.dr.ir. Wil van der Aalst
www.vdaalst.com @wvdaalst | www.pads.rwth-aachen.de

8945

8474

7934

834

1745
2514

4856

680

655

535

34



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

event 
data

information 
systems

process 
models

conformance
performance 
diagnostics

ML

predictions
improvement

s

explore
select 
filter
clean

discover

align
replay 
enrich

show

model
adapt

show
interpret
drill 
down

transform

apply
compare

act

extract



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

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 +
…
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Such models 
can be used to com-
pare and predict!

• durations
• probabilities
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Road traffic fines log
https://doi.org/10.1007/s00607-015-0441-1
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directly

0.2% pays 
directly
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Road traffic fines log
https://doi.org/10.1007/s00607-015-0441-1

on average 
10 days until 
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on average 
165 days until 
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Extract features
• one target feature
• one or more input features

Identify situations 
(case, choice, stage, etc.)

Build a model explaining 
the target feature in terms of 
the input features.

age dev. … time outcome
41 yes 4h reject
35 no 8h accept
62 yes 7h reject
24 yes 8h reject
… … … … …
71 no 1h accept
71 no 1h reject
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Fortunately, we can combine both!
Process mining can be used to create process-related 
machine learning problems. 

We need 
process models 
that are 
understandable!

We are interested in 
improving end-to-
end performance 
and compliance 
(not a single task)!

We do not have 
labeled data, we 
have SAP, Sales-
force, Oracle, 
Microsoft, Infor, etc. 
(holding thousands of 
tables)!
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What is the likelihood that 
we will loose this customer?
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Will this car be 
delivered on time?
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Will we have 
enough free beds in 
the ICU tomorrow?
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Will this bag 
miss the plane?
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• How long will this case 
take?

• Will this case deviate?
• Will this case be rejected?
• What is the next activity?

• Should I accept new cases?
• Should I reallocate people?
• Etc.
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Start here!

Warning: 
Do not start here!


