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Large language models in non-text domains

used tokens:

• 20 common amino acid types

• an unknown type

• a gap token

• a mask token 

Source:
Jumper et al.: Highly accurate protein structure prediction with 
AlphaFold. In: Nature, 2021, Vol. 596, pp. 583-589
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Larger bakery processes
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Larger bakery processes

bakery run =def bake • supply to aide • move to shop • sell

(1)-bakery runs =def bakery run

(2)-bakery runs =def (1)-bakery runs • bakery run

(3)-bakery runs =def (2)-bakery runs • bakery run

…

(n+1)-bakery runs =def (n)-bakery runs • bakery run

This is an infinite process – that’s really large…
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copy order 
(Ute, {p1, p2, p2})

freight 
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Maier
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forwarder

Maier
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forwarder
Schulz
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forwarder
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freight 
forwarders

supplier warehouseinventory 
management

order 
management

customers warehouse
order 

management customers
inventory 

management

A more realistic large process: order fulfillment
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just write
A • B • C • D • E • F • G • H • I • J • K • L • M • N • O • P • Q • R • S • T • U • V • W • X • Y • Z

Y

XK L M N

O
P

Q

R
S
T
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V
W

three challenges

1. objects and data

2. interaction between cases

3. composition



The composition calculus deals with the three challenges
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A B

C

D

E
just write
A • B • C • D • E

(i) items (“real-world 
objects”) and data

The composition calculus deals with the three challenges



Excursus: Why is it important to distinguish 
between items (“real-world objects”) and data?
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a fish head (“item”)

price of a fish head
(“data”)

Wolfgang can eat the fish head.
But he cannot eat the price of the fish head!
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A B

C

D

E
just write
A • B • C • D • E

(i) items (“real-world 
objects”) and data

(ii) case interactions: one 
purchase order and three 
reservation request

The composition calculus deals with the three challenges
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A B

C

D

E
just write
A • B • C • D • E

(i) items (“real-world 
objects”) and data

(ii) case interactions: one 
purchase order and three 
reservation request

(iii) composition of systems: 
customer system, purchase system 
and reservation system

The composition calculus deals with the three challenges



Agenda

1. Large Language Models
2. Process Models
3. Large Process Models
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Commercial break
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Commercial break
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Idea for a large process model

idea of a large language model is applied in the context of business process management
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Idea for a large process model

idea of a large language model is applied in the context of business process management

three approaches:

(1) fined-tuned large language model

(2) large language model agent

(3) native large language model

51



(1) Large process model as a fine-tuned large language model
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suitability automatic
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user



(1) Large process model as a fine-tuned large language model:
example
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example
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(1) Large process model as a fine-tuned large language model:
example

55
Source: Fill, Fettke, Köpke (2023)



(1) Large process model as a fine-tuned large language model
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(1) Large process model as a fine-tuned large language model

58

improved 
model

domain 
description

process 
model

model
generation

process 
model

domain 
description

model
explanation

process 
model

assessmentmodel
plausability

task 
description

manualrobotic process 
automation 

suitability automatic

... ...other

user



(2) Large process model as a large process model agent
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large language 
model



(2) Large process model as a large process model agent
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large language model agent

large language 
model



(2) Large process model as a large process model agent
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action

large language model agent

large language 
model

environmentobservation



(2) Large process model as a large process model agent: 
example

Source: Yao et al.: WebShop: Towards Scalable Real-World Web Interaction with Grounded Language Agents. arXiv:2207.01206, 2023.
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(2) Large process model as a large process model agent: 
example
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(2) Large process model as a large process model agent: 
example

Source: Yao et al.: WebShop: Towards Scalable Real-World Web Interaction with Grounded Language Agents. arXiv:2207.01206, 2023.
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(2) Large process model as a large process model agent:
Evaluation benchmarks

Source: Liu et al.: AgentBench: Evaluating LLMs as agents. arXiv:2308.03688, 2023,
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(2) Large process model as a large process model agent:
Evaluation benchmarks

Source: Liu et al.: AgentBench: Evaluating LLMs as agents. arXiv:2308.03688, 2023,
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(3) Large process model as a native large language model
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large process model next activity
event
logs

running
process

next step 



(3) Large process model as a native large language model
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event time

large process model next activity
event
logs

running
process

remaining time

outcome

anomaly

next step 



(3) Large process model as a native large language model
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(3) Large process model as a native large language model
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(3) Large process model as a native large language model
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(3) Large process model as a native large language model
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Central theorem (based on [Fettke / Reisig 2024])

Each finite process ! can be composed as ! = "1 • ... • "n from steps "1, ..., "n.

77

Steps "1, ..., "n can be interpreted as tokens (“the vocabulary of a system”) and
conventional methods for large language models can be employed.



Conclusions

(A) large language models evolve into a foundational technology
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Conclusions

(A) large language models evolve into a foundational technology

(B) three approaches for large process models:
(1) fine-tuned large language models
(2) large language model agents
(3) native large process models

(C) composition calculus is the theoretical foundation for large process models
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For a small obolus to 
Wolfgang, I will gladly 
answer your question!
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