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AI will solve all our 
problems right?





Example 
illustrating the gap



176 BPMN models (available for all via intranet.rwth-aachen.de)



176 BPMN models (available for all via intranet.rwth-aachen.de)

Striking observation: I did not find a 
single non-sequential process, i.e., 
no AND or OR gateways or any of 
the more advanced concepts (only 
a tiny subset of the > 150 symbols 
are used). 



Reality (deliberately made unreadable)

One payment coffee break summer school €995

16 persons from RWTH involved (on average 3 interactions per person, 6 weeks duration)

xSuite = invoice processing 
software for SAP



Reality (deliberately made unreadable)

a) 3
b) 5
c) 2
d) 2
e) 4
f) 6
g) 2
h) 3
i) 2
j) 4

k) 2
l) 2
m) 3
n) 4
o) 5
p) 2

16 persons from RWTH involved (on average 3 interactions per person, 6 weeks duration)

One payment coffee break summer school €995





PM: Status





New Gartner Magic Quadrant

Trends: OCPM & AI
"One of the major trends in process mining will be object-centric

process mining. OCPM shifts focus from single-case analysis to a
multi-object perspective, enabling enterprises to track various
entities like customers, products, or services and their interactions
within processes. This approach provides a richer view of operations,
facilitating deeper insights into complex relationships and
dependencies. By integrating object-centric capabilities, process
mining platforms can enhance workflow optimization, resource
allocation and customer experiences. Currently, we see an increase in
interest from our end users who are mature in their process mining
journey. They are likely to benefit from the expanded possibilities
offered by the OCPM approach."

"Double-digit growth of the process mining market continues, but the
main usage patterns - and the role of process mining in the
technology portfolio - are evolving. Process mining has transitioned
from being a tool for simple process visualization and diagnostics to
becoming a critical component in the development of complex,
mission-critical business process improvements."

2025 Gartner Magic Quadrant for Process Mining Platforms



LLM
OCPM

Vision



Some LLM 
Experiments



Thanks to Alessandro Berti, Humam Kourani, 
and others from the RWTH PADS & FIT team 
for their work on LLM+BPM topics.



A Naïve Approach

Abstraction 
of the Event 

Data

User Inquiry

Large Language 
Model Textual Insights

Alessandro Berti, Daniel Schuster, Wil M. P. van der Aalst:
Abstractions, Scenarios, and Prompt Definitions for Process Mining with 
LLMs: A Case Study. Business Process Management Workshops 2023: 
427-439

DFG
Variants
Etc.



Pre LLM



With LLM



Using LLMs for text or log to model: ProMoAI and the like

• Automatically generates BPMN and Petri Net 
models from natural language descriptions.

• Supports different AI providers (Google, 
OpenAI, DeepSeek, Anthropic, Deepinfra, 
Mistral AI).

• Supports multiple input types: text, existing 
models, and event data.

• ProMoAI transforms the generated POWL 
models into Petri nets and BPMN models

• Uses POWL for robust, sound model 
generation (no deadlocks or unreachable 
steps).

• Internal error handling mechanism.

• Iterative refinement loop allows users to 
improve models based on feedback.

• Humam Kourani, Alessandro Berti, Daniel Schuster, Wil M. P. van der Aalst: ProMoAI: Process Modeling with Generative AI. IJCAI 2024: 8708-
8712

• Humam Kourani, Alessandro Berti, Jasmin Henrich, Wolfgang Kratsch, Robin Weidlich, Chiao-Yun Li, Ahmad Arslan, Daniel Schuster, Wil M. P. 
van der Aalst: Leveraging Large Language Models for Enhanced Process Model Comprehension. CoRR abs/2408.08892 (2024)



ProMoAI: Process Modeling with Generative AI

Humam Kourani, Alessandro Berti, Daniel Schuster, Wil M. P. van der Aalst: Process 
Modeling with Large Language Models. BPMDS/EMMSAD@CAiSE 2024: 229-244



ProMoAI: Process Modeling with Generative AI

Start with text, data, 
or an already 

existing model

View in standard 
modeling languages

Give textual feedback 
to improve the model

Export in standard 
formats for further 

analysis and integration



Example



Example



Evaluation

• Start with ground truth models, i.e., pairs of 
model and text.

• Compare the original model with the 
generated model (e.g., using a combination 
of simulation and process mining).

• Background knowledge can backfire! 
Reverse the traces, model, etc.



AIPA: A Tool for Process Querying

• Provides a natural language interface for querying and 
understanding BPMN models.

• Supports voice input and output for intuitive 
interaction.

• Allows users to select specific parts of a model for 
focused analysis.

• Facilitates interactive dialogue, maintaining 
conversation history.

Kourani, Humam, et al. "Leveraging Large 
Language Models for Enhanced Process 
Model Comprehension." arXiv preprint 
arXiv:2408.08892 (2024).



Benchmarking LLMs for Process Mining Tasks

Alessandro Berti, Humam Kourani, Hannes Häfke, Chiao-Yun Li, Daniel Schuster:
Evaluating Large Language Models in Process Mining: Capabilities, Benchmarks, and Evaluation 
Strategies. BPMDS/EMMSAD@CAiSE 2024: 13-21 https://github.com/fit-alessandro-berti/pm-llm-
benchmark

The benchmark includes different categories of tasks:
• Category 1: Assesses the contextual understanding of the LLM in process mining tasks. Various 

tasks, such as case ID inference, contextual splitting of activity labels, and defining high-level 
events, are considered.

• Category 2: Evaluates the LLM’s ability to perform conformance checking and anomaly detection, 
starting from textual descriptions, event logs, or procedural process models.

• Category 3: Tests the LLM’s capacity to generate and modify declarative and procedural process 
models.

• Category 4: Measures the LLM’s process querying abilities, encompassing both procedural and 
declarative process models.

• Category 5: Examines the LLM’s ability to generate valid hypotheses and questions based on the 
provided artifacts.

• Category 6: Assesses the LLM’s ability to identify and propose solutions for unfairness in 
processes.

• Category 7: Evaluates the LLM’s ability to read and interpret process mining diagrams.
• Category 8: Evaluates the LLM’s ability to perform process optimizations in popular scenarios.



Benchmarking LLMs for Process Mining Tasks

…
…

57 tasks

117 LLM variants

> 6000 results to evaluate



Example Task (one of 57) 



Response by gemini-2.5-pro-thinkhigh
on cat01_02_activity_context





Response by deepseek-r1-distill-qwen-
1.5b on cat01_02_activity_context



?
?

?

?
?



Evaluation of gemini-2.5-pro-thinkhigh on cat01_02_activity_context
by gemini-2.5-pro-thinkhigh (5.5 points)



Evaluation of deepseek-r1-distill-qwen-1.5b on cat01_02_activity_context
by gemini-2.5-pro-thinkhigh (1.5 points)



So What?



Amazing and 
confusing at 

the same time





Guesswork Versus Computation

GenAI
Question Answer

?

Based on Guesswork



OCED Process Mining Engine

GenAI
Question Answer

assets

query

result

Guesswork Versus Computation

Based on facts and 
computation instead of 
Wikipedia & Co. 

?



Process Mining Copilot: Lowering the Threshold To Use PM 



OCED Process Mining Engine

GenAI
Questions Answers

assets

query

result

Adding Other Forms of AI, ML, and Automation

Predictive AI
Prescriptive AI

Classical OR & ML



Generating “Machine Learning Problems” for “Process Problems”

decision

bottleneck

deviation

situation table

• What is causing the bottleneck?
• Which orders are deviating?
• When will this product be delivered?
• Will we meet our SLA tomorrow?



OCED Process Mining Engine

GenAI
Questions Answers

assets

query

result

Adding Other Forms of AI, ML, and Automation

Predictive AI
Prescriptive AI

Classical OR & ML

GenAI

ActionsGoals Intelligent Agents







Providing the context



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 =

objects +
activity +
timestamp +
…

customers

items

orders
suppliers

invoices

machines

shipments

…



Image generated using DALL E3

Objects & Events Are Everywhere!



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?

Flipkart, Myntra, Snapdeal, …



We cannot see the problems by looking at disconnected object types 
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Discovered Object-Centric Process Model
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Meta Model: Case Centric

event type 
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Meta Model: Object Centric

event type 
(activity)

1

*

event 
attribute

event 
attribute

value
event case

case 
attribute

case 
attribute

value

time

1

*

1

*
*1

1

*

*1

*

has type has attrib. has attrib.

has timestamp

has case

for event for case

1 *
has attrib.

1

event type 
(activity)

1

*

event 
attribute

event 
attribute

value
event 

object
type

object

object 
attribute

object 
attribute

value

time

1

*

1

*

1

*
*1

1

*

1

*1

** *

has type has attrib. has attrib.has type

has timestamp has timestamp

has objects

for event for object

qualifier qualifier

related
from to* *

1 * *1
has attrib. has attrib.



Exhibit #1
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Exhibit #2



1-to-1 ?

Customers place orders, doctors treat patients, patients have diseases, containers contain 
packages, cars have components, courses are attended by students,  etc.



Context Matters



Celonis Supports OCPM

Process Intelligence Graph (PIG)
Storing Object-Centric Event Data

Multi-Object 
Process Explorer

Checking Conformance and 
Analyzing Performance



Conformance Checking Using Alignments

The invoice is created 
before the delivery 
header and item are 
created.



End-to-End Performance Analysis   

It is now possible to 
compute the time 
between the creation of 
the order and the delivery 
of all items in the order



Vision



OCED Process Mining Engine

GenAI
Question Answer

assets

query

result

This is what we can do today! 

Based on facts and 
computation instead of 
Wikipedia & Co. 

Why not do it more systematically as a community?
Let’s stop just “playing” with general-purpose LLMs!



Is this the (only) role we want to play?

Image generated using ChatGPT 5



Image generated using ChatGPT 5

Why not develop our own 
foundation models?



Millions of webpages containing the word Porsche

• Porsche 911: Die günstigste Therapie, die Stuttgart zu bieten hat.
• Auf der linken Spur fühlt sich Porsche wie zu Hause.
• Zwischen Ordnung und Wahnsinn fährt Porsche die Ideallinie.
• Wenn andere noch träumen, startet Porsche schon den Motor.
• Porsche in Stuttgart gebaut, auf der Autobahn geboren.
• Wenn Präzision Emotion trifft, entsteht Porsche.
• Wo Leidenschaft auf Technik trifft, entsteht Porsche.
• In Stuttgart geboren, auf der Autobahn zuhause – das ist Porsche.
• Zwischen Null und Hundert sagt Porsche nur „Guten Morgen“.
• Geduld ist schön – aber Porsche ist schöner.



Millions of webpages containing the word Porsche

• Porsche 911: Die günstigste Therapie, die Stuttgart zu bieten hat.
• Auf der linken Spur fühlt sich Porsche wie zu Hause.
• Zwischen Ordnung und Wahnsinn fährt Porsche die Ideallinie.
• Wenn andere noch träumen, startet Porsche schon den Motor.
• Porsche in Stuttgart gebaut, auf der Autobahn geboren.
• Wenn Präzision Emotion trifft, entsteht Porsche.
• Wo Leidenschaft auf Technik trifft, entsteht Porsche.
• In Stuttgart geboren, auf der Autobahn zuhause – das ist Porsche.
• Zwischen Null und Hundert sagt Porsche nur „Guten Morgen“.
• Geduld ist schön – aber Porsche ist schöner.



Millions of webpages containing dog pictures

Repair the pictures (like filling in the missing word)

Similar concepts for images



Similar concepts for time series (but already more difficult)

https://otexts.com/fpp3/ Rob J Hyndman and George Athanasopoulos



Similar concepts for time series (but already more difficult)

Challenges
• What does 456.3 mean? 

(compare to “Porsche”) 
• Domain specific
• Less public data

https://otexts.com/fpp3/ Rob J Hyndman and George Athanasopoulos



How about event data?

Challenges
• Do we want to use the 

fact that “Create XYZ” 
is likely to be at the 
start?

• Domain specific
• Less public data

2.5 days



When is one general model better than many specific models?

vs



Probably a mix is better …



Recall the “No Free Lunch” (NFL) theorems

“All learning algorithms are equivalent, on average” 
(David Wolpert 1992)

Meaningful learning is only possible if the model is trained 
on data from a similar distribution (in the broadest sense of 
the word) as the unseen data it is applied to.



CONCLUSION





Mind the gap!



Towards foundation 
models for processes?

Context is important: 
OCPM – OCPM - OCPM

Pointers to LLM
research RWTH
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