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20th anniversary of SummerSOC!
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20th anniversary of SummerSOC! And my 5th anniversary at SummerSOC

2022 Systems Mining: from process logs to system models

2023 Next generation modeling in the era of cyber-physical systems

2024 Large process models

2025 Markets: a paradigm for agents in the digital world

2026 Trust by design
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AUTOBIZ: Pushing the Boundaries of AI-Driven Process Execution and 
Adaptation, Dagstuhl Seminar 25192, May 4th – 9th, 2025
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Agentic Business Process Management: A research manifesto,
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Agentic Business Process Management: A research manifesto,
in: Information Systems (2026)
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LLM Agent

=

LLM + memory + task planning + action + tool use

Two examples
1. organizing a business trip
2. onboarding a new supplier as part of a procurement 

process



Agentic Business Process Management: A research manifesto,
in: Information Systems (2026)

agentic business process management system (APM) 
has four main capabilities
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1. framing

2. conversational actionability

3. self-modification

4. explainability



Agentic Business Process Management: A research manifesto,
in: Information Systems (2026)

safety cage for an industrial robot
DFKI | Fußzeile 12

Figure source: https://www.kuk-automation.de/
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explainability addresses important concerns in an APM system

• accountability

• bias

• compliance

• trust

“issues may arise among stakeholders – including process 
owners, business analysists, end users, and customers –
who may hesitate to rely on agentic process 
recommendations or automated agent decisions when the 
underlying rationale is unclear.” (p. 6)



Trust in science

• Scientific theory contains a set of sentences (propositions, statements etc.)

• Problem: How can we trust a sentence? How can we prove the truth of a sentence? 

• Example: “All swans are white.”
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“All swans are white.”
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“All swans are white.”
A black swan?
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“All swans are white.”
A black swan: improbable but possible!

19black swan (cygnus atratus) in Tasmania, Australia
source: brockhaus.de



“All swans are white, some are black.”
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“All swans are white, some are black.”
A green-and-pink-striped swan?
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Highly improbable but possible!



Trust in mathematics

• All sentences are deduced from premises.

• Example: a2 + b2 = c2 (Pythagoras’s theorem)
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“The remainder of the book shows 370 different 
proofs [of Pythagoras’s theorem], whose origins 
range from 900 B.C. to 1940 A.D.” (cp. abstract) E. S. Loomis: The Pythagorean 

Proposition, National Council of 
Teachers of Mathematics, 1940



Trust in mathematics

Fermat’s Last Theorem

an + bn = cn has no non-zero integer solutions for any integer exponent n > 2
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It took the mathematical community more than three 
centuries to officially (!) prove the theorem!



Proof by Andrew Wiles published in 1995 is 109 (!) pages long

We have to trust in the proof!
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Is mathematics just a social process?
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Trust by design

Disclaimer

We do not present a final answer!

We like to point to important questions and present some preliminary results!
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Example: bipartite graph
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A graph is bipartite if its vertices can be partitioned into two sets in 
such a way that no edge joins two vertices in the same set.
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Example: Is this graph bipartite?
No! But how to prove it?
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Bipartite graph characterization theorem:
„A graph is bipartite if and only if the length of each of its cycles is even.“ 
(Handbook of Graph Theory by Gross et al., 2014, p. 27)   
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Idea of a certifying program by Mehlhorn et al.
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Plenty of prior work on certification in the “domain of programming”!
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Plenty of prior work on certification in the “domain of programming”!
But how can this idea be applied in the “domain of modeling”?
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Characteristics of models
1. not everything will be automated, e.g. cyber-physical systems

2. freely chosen abstraction levels

3. models serve as blueprints 



Commercial break
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Commercial break
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Commercial break
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Fettke and Reisig’s 
'Understanding the Digital 

World: Modeling with 
HERAKLIT' is a masterful 

breakthrough that bridges 
the gap between formal 
computer science and 

practical business 
informatics.*

As we push deeper into the era 
of Digital Twins and cyber-

physical environments, 
traditional modeling languages 
fall short. 'Understanding the 

Digital World' provides the exact 
modular, compositional toolkit 

that engineering and IT 
professionals desperately 

need.*

A brilliant and innovative 
milestone. Fettke and Reisig 
beautifully redefine how we 

conceptualize technology with 
HERAKLIT.*

* Testimonials provided by Google AI.
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The case: a refund department

47

refund dept

 

 

receive 
claims

 
approve 
claims

reject 
claims



A typical intended run

48



A typical intended run

49

  

select decider

(Brown, hat)  

idle 
staff

received 
claims
 

receive 
claim

run 1 

 

claims with decider

 
 

approve

  

approved claims

inform 
approval 
of claim

(Brown, hat)(Brown, hat, Eve)

 Eve Eve

 

idle 
staff



A typical intended run

50

  

select decider

(Brown, hat)  

idle 
staff

received 
claims
 

receive 
claim

run 1 

 

claims with decider

 
 

approve

  

approved claims

inform 
approval 
of claim

(Brown, hat)(Brown, hat, Eve)

 Eve Eve

 

idle 
staff



A typical intended run

51

  

select decider

(Brown, hat)  

idle 
staff

received 
claims
 

receive 
claim

run 1 

 

claims with decider

 
 

approve

  

approved claims

inform 
approval 
of claim

(Brown, hat)(Brown, hat, Eve)

 Eve Eve

 

idle 
staff



A typical intended run

52

  

select decider

(Brown, hat)  

idle 
staff

received 
claims
 

receive 
claim

run 1 

 

claims with decider

 
 

approve

  

approved claims

inform 
approval 
of claim

(Brown, hat)(Brown, hat, Eve)

 Eve Eve

 

idle 
staff



  

select decider

(Brown, hat)  

idle 
staff

received 
claims
 

receive 
claim

run 1.1 

 

claims with decider

 
 

reject

  

rejected claims

inform 
rejection  
of claim

(Brown, hat)(Brown, hat, Eve)

 Eve Eve

 

idle 
staff

A second typical intended run

53



A typical unintended run
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A typical unintended run:
no proper termination (problem #1)
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Stuff member processes his 
own claim!
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authorization function
f: articles -> sets of staff
f(hat ) =  {Bob}
f(shirt) =   {Bob, Leo}
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Eve is not authorized to handle 
claims for hats!

authorization function
f: articles -> sets of staff
f(hat ) =  {Bob}
f(shirt) =   {Bob, Leo}



Another typical unintended run
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Another typical unintended run:
decider changed more than once (problem #4)
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Conclusion
• Agentic BPM, trust, and trust certificates

• Refund department with intended runs
• approval of claim

• rejection of claim

• Refund department with unintended runs
• Problem #1: no proper termination

• Problem #2: conflict of interest

• Problem #3: missing authorization

• Problem #4: decider changed more than once

• How to trust that intended and unintended runs are correctly addressed by a system?

• Demonstration will be provided in Part II of our talk 70
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Professor Dr. Peter Fettke

Saarland University and
German Research Center for Artificial Intelligence (DFKI) 
Campus D 3 2
66123 Saarbrücken, Germany
peter.fettke@dfki.de, http://bpm.dfki.de
Phone: +49 681 85775-5142
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