
Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

1

CENTER FOR SCALABLE DATA ANALYTICS AND 
ARTIFICIAL INTELLIGENCE

Agentic AI Systems
Robert Haase

These slides can be reused under the terms of the CC-BY 4.0 license 
unless mentioned otherwise. https://doi.org/10.5281/zenodo.18219166 

https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://doi.org/10.5281/zenodo.18219166
https://doi.org/10.5281/zenodo.18219166


Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

2

Agenda
• Long-context prompting

•Code-Generation

• Function-calling

•Agents

•Model context protocol

•Multi-agent systems
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LLM inference
• In a nutshell

LLM

Black box

User‘s query Response
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Prompt Engineering
• In a nutshell

User‘s query

Prompt Engineering

Response

LLM



Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

5
https://scads.github.io/prompt-engineering-tutorial-
2023/01_prompts/03_prompt_engineering.html 

Prompt Engineering
• Set context / assign role

• Define output style

• Give hints / conditions

• List tasks

• Provide data

https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/03_prompt_engineering.html
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Long-context prompting
• Also known as in-context learning

• Context with plenty of knowledge provided in system message

User‘s query

Prompt Engineering

Response

LLM
System message 
(1000s of tokens)
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12Visualization by Greg Kamradt, Licensed MIT (modified), Source: 
https://github.com/gkamradt/LLMTest_NeedleInAHaystack 

Context length

https://github.com/gkamradt/LLMTest_NeedleInAHaystack
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Context length

Visualization by Greg Kamradt, Licensed MIT (modified), Source: 
https://github.com/gkamradt/LLMTest_NeedleInAHaystack 

https://github.com/gkamradt/LLMTest_NeedleInAHaystack
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Large Language Models (LLMs)
• Text-to-text, translation, code generation

Open hela-cells.tif
from skimage.io import imread

image = imread(“hela-cells.tif”)
English

Python
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Why code generation using LLMs?
• Output of LLMs is often criticized

for

• Limited reproducibility

• Hard to evaluate (automatically)

Output of LLM-generated code is

• Reproducible

• Can be executed and evaluted
(automatically)

No matter how often you execute this
code, the output is always garanteed

to be „a“.
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Benchmarking LLMs for Bio-image Analysis

• Use-case: segment an image, extract features and create a UMAP.

Unit-test pass-rate (n=10):

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1    
https://github.com/haesleinhuepf/human-eval-bia 

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
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Benchmarking LLMs for Bio-image Analysis

• Use-case: compute the correlation matrix

Unit-test pass-rate (n=10):

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1    
https://github.com/haesleinhuepf/human-eval-bia 

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
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Benchmarking LLMs for Bio-image Analysis

• Use case: Open a zarr file

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1    
https://github.com/haesleinhuepf/human-eval-bia 
Data Source: https://www.ebi.ac.uk/bioimage-archive/galleries/S-
BIAD634-ai.html 

Unit-test pass-rate (n=10):

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v1
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
https://www.ebi.ac.uk/bioimage-archive/galleries/S-BIAD634-ai.html
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Benchmarking LLMs for Bio-image Analysis
• Summary: 57 use-cases (yet), 26 LLMs (yet), n=10

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v3 
https://github.com/haesleinhuepf/human-eval-bia/   

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v3
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
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Results in more detail
• Summary: 57 use-cases (yet), 26 LLMs (yet), n=10

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v3 
https://github.com/haesleinhuepf/human-eval-bia/   

https://www.biorxiv.org/content/10.1101/2024.04.19.590278v3
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
https://github.com/haesleinhuepf/human-eval-bia/
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Studying strength and weaknesses
• LLMs use different 

Python libraries than 
we Bio-image Analysts 
do.

• What can we teach 
LLMs?

• What can we learn 
from this?
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Studying strength and weaknesses
• Common error 

messages, e.g. for 
different versions of 
the gemini model 
(Google)



Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

30

AI-generated Code
• … appears online 

more and more

• Indicator: Share of AI-
generated code to Python-
Contributions on 
Github.com

• (Hint: Presumable not 
submitted by AI-agents, but 
by humans using ChatGPT)

Source: Daniotti et al (2025), licensed CC-BY 4.0
https://arxiv.org/abs/2506.08945  

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://arxiv.org/abs/2506.08945
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AI-assisted bio-image analysis in Jupyter

https://github.com/haesleinhuepf/bia-bob 

• bia-bob: long-
context prompting 
for image-analysis 
code.

https://github.com/haesleinhuepf/bia-bob
https://github.com/haesleinhuepf/bia-bob
https://github.com/haesleinhuepf/bia-bob
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Under the hood: long-context prompting
• Context-dependent 

system prompt 
considering

• local variables and 
functions

• installed python 
libraries

• chat history

You are a extremely talented bioimage analyst and you use Python to 
solve your tasks ...

## Python specific code snippets
If the user asks for those simple tasks, use these code snippets.

    * Load an image file from disc and store it in a variable:
    ```
    from skimage.io import imread
    image = imread(filename)
    ```

## Todos
Answer your response in three sections:
    1. Summary: First provide a short summary of the task.
    2. Plan: Provide a concise step-by-step plan without any code.
    3. Code: Provide the code.

+ your prompt

About 6500 
tokens 
(words)

…

…
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Under the hood: long-context prompting
• E.g. giving advice 

for how to use 
scikit-image

https://github.com/haesleinhuepf/bia-
bob/blob/main/src/bia_bob/suggestions/_scikit_image.py 

https://github.com/haesleinhuepf/bia-bob/blob/main/src/bia_bob/suggestions/_scikit_image.py
https://github.com/haesleinhuepf/bia-bob/blob/main/src/bia_bob/suggestions/_scikit_image.py
https://github.com/haesleinhuepf/bia-bob/blob/main/src/bia_bob/suggestions/_scikit_image.py
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39 ± 38%

33 ± 38%

53 ± 39%

51 ± 41%

57 ± 45%

58 ± 40%

35 ± 32%

37 ± 34%

Benchmarking plain LLMs vs. long-context prompting

+ 6 %

- 1 %

- 2 %

+ 2 %

https://github.com/haesleinhuepf/human-eval-bia 
https://github.com/haesleinhuepf/human-eval-
bia/blob/biabob/demo/summarize_by_case.ipynb  

Maybe, this is all not significant

https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia
https://github.com/haesleinhuepf/human-eval-bia/blob/biabob/demo/summarize_by_case.ipynb
https://github.com/haesleinhuepf/human-eval-bia/blob/biabob/demo/summarize_by_case.ipynb
https://github.com/haesleinhuepf/human-eval-bia/blob/biabob/demo/summarize_by_case.ipynb
https://github.com/haesleinhuepf/human-eval-bia/blob/biabob/demo/summarize_by_case.ipynb
https://github.com/haesleinhuepf/human-eval-bia/blob/biabob/demo/summarize_by_case.ipynb
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Generating notebooks using vision models

• Ask %%bob to generate a Jupyter notebook

https://github.com/haesleinhuepf/bia-
bob/blob/main/demo/generate_notebooks.ipynb 

Present Bob an image like this

https://github.com/haesleinhuepf/bia-bob/blob/main/demo/generate_notebooks.ipynb
https://github.com/haesleinhuepf/bia-bob/blob/main/demo/generate_notebooks.ipynb
https://github.com/haesleinhuepf/bia-bob/blob/main/demo/generate_notebooks.ipynb
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Generating notebooks using vision models

https://github.com/haesleinhuepf/bia-
bob/blob/main/demo/generate_notebooks.ipynb 

https://github.com/haesleinhuepf/bia-bob/blob/main/demo/generate_notebooks.ipynb
https://github.com/haesleinhuepf/bia-bob/blob/main/demo/generate_notebooks.ipynb
https://github.com/haesleinhuepf/bia-bob/blob/main/demo/generate_notebooks.ipynb
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Large Language Models (LLMs)
• Text-to-text, translation, code generation

Source: Jimenez et al. (2024) licensed CC-BY 4.0
https://arxiv.org/abs/2310.06770 

https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
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Can LLMs solve real-world GitHub issues?

Source: Jimenez et al (2024), licensed 
CC-BY 4.0
https://arxiv.org/abs/2310.06770  

Plot data source: 
https://www.swebench.com/ 
(2025-06-21)

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://arxiv.org/abs/2310.06770
https://www.swebench.com/
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Collaborative coding with AI

• If technical solutions do not 
exist, socio-cultural solutions 
may help.

• Human-human-AI interaction

• Transparency

• Knowledge exchange

https://github.com/haesleinhuepf/git-bob/  
https://www.nature.com/articles/s43588-025-00781-1 

H
Domain 
expert

H
Data 

analyst

Github / Gitlab CI

Hi! I have data and would like to 
measure x.

I propose to try algorithm alg.
git-bob comment on how to do 

this with Python

AI

git-bob

LLM service 
provider 1

LLM service 
provider 2

Certainly! Try this:
from algorithms import alg

x = alg(data)

boxplot(x)

For result visualization let’s better 
use a violinplot.

git-bob ask claude to try this!

I created a 
notebook for 
using alg and 
drawing a 
violinplot:

LLM service 
provider 3

LLM

gpt-4o

LLM

claude

LLM

gemini

That looks ok/correct!

Nice! Thanks!

https://github.com/haesleinhuepf/git-bob/
https://github.com/haesleinhuepf/git-bob/
https://github.com/haesleinhuepf/git-bob/
https://www.nature.com/articles/s43588-025-00781-1
https://www.nature.com/articles/s43588-025-00781-1
https://www.nature.com/articles/s43588-025-00781-1
https://www.nature.com/articles/s43588-025-00781-1
https://www.nature.com/articles/s43588-025-00781-1
https://www.nature.com/articles/s43588-025-00781-1
https://www.nature.com/articles/s43588-025-00781-1
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Chatting with AI agents on GitHub/Lab

• Goal: Transparency + knowledge exchange

…

…

https://github.com/haesleinhuepf/git-bob-
playground/issues/241 

…

https://github.com/haesleinhuepf/git-bob-playground/issues/241
https://github.com/haesleinhuepf/git-bob-playground/issues/241
https://github.com/haesleinhuepf/git-bob-playground/issues/241
https://github.com/haesleinhuepf/git-bob-playground/issues/241
https://github.com/haesleinhuepf/git-bob-playground/issues/241
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AI systems / AI agents
• An AI agent is an AI system acting on behalf of a human .

AI system

AI model

Data

Internet

E.g. company-internal 
documents

For searching for current 
results

User

I need a …

Here you go …
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Agents 
Agent:

• [computer program] that represents a legal entity (e.g. a person)

• can interact with the world on behalf of them

LLM-based agent:

• Control flow of a program based on an LLM

• The LLM decides what action to execution, what function to call
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Function calling / “tool calling”
• Enabling LLMs to interact with the world

Prompt 
Engineering

LLM
Prompt 

Engineering
LLM

Function call Execution result

User is 
responsible

User‘s query Response
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Function calling / “tool calling”
• Enabling LLMs to interact with the world

Prompt 
Engineering

LLM
Prompt 

Engineering
LLM

Function call Execution result

Developer is 
responsible

User‘s query Response
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Example applications
• Function calling (choosing a tool)

Given a list of tools…
• get_current_time
• order_food
• book_room
… and a task:
Please book meeting room 3 
for Robert at 3pm.
Which is the right tool to use?

book_room

Some kind of 
next-word

prediction task
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Example applications
• Function calling (parameterizing)

Given a function signature…
book_room(room, time, person)
… and a task:
Please book meeting room 3 for
Robert at 3pm.
How could I use the tool?

book_room(“Meeting Room 3“,
“3pm“, “Robert“)

Some kind of 
translation task
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Example applications
• Function calling (parameterizing)

Given a function signature…
book_room(room, time, person)
… and a task:
Please book meeting room 3 for
Robert at 3pm.
How could I use the tool?
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Function calling
•Compatible models are rare

https://ollama.com/library/mistral 

That slide is 2 
years old

https://ollama.com/library/mistral
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Function calling
• leaderboard

https://gorilla.cs.berkeley.edu
/leaderboard.html 

https://ollama.com/  

https://gorilla.cs.berkeley.edu/leaderboard.html
https://gorilla.cs.berkeley.edu/leaderboard.html
https://ollama.com/
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Function calling
•Under the hood: JSON
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Function calling
• In Python / ollama

https://scads.github.io/generative-ai-
notebooks/30_function_calling/10_function_calling.html 

https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
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Function calling
•API-compatibility yet challenging (in python)

Directly
accessing the
REST API

https://github.com/ScaDS/generative-ai-
notebooks/blob/main/docs/30_function_calling/function_calling.py
https://scads.github.io/generative-ai-
notebooks/30_function_calling/10_function_calling.html 

That slide is 2 years old

https://github.com/ScaDS/generative-ai-notebooks/blob/main/docs/30_function_calling/function_calling.py
https://github.com/ScaDS/generative-ai-notebooks/blob/main/docs/30_function_calling/function_calling.py
https://github.com/ScaDS/generative-ai-notebooks/blob/main/docs/30_function_calling/function_calling.py
https://github.com/ScaDS/generative-ai-notebooks/blob/main/docs/30_function_calling/function_calling.py
https://github.com/ScaDS/generative-ai-notebooks/blob/main/docs/30_function_calling/function_calling.py
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
https://scads.github.io/generative-ai-notebooks/30_function_calling/10_function_calling.html
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Use Frameworks!
• Implementing Function Calling from scratch only 
makes sense for academic purposes. 
• In projects, use frameworks!
• LangChain / LangGraph 

https://python.langchain.com/docs/how_to/tool_calling/#pydantic-class 

• Ollama
https://ollama.com/blog/functions-as-tools 

• Llama-index 
https://docs.llamaindex.ai/en/stable/examples/output_parsing/function_program/ 

• Smolagents 
https://github.com/huggingface/smolagents/blob/main/examples/tool_calling_agent_ollama
.py 

• …

https://python.langchain.com/docs/how_to/tool_calling/#pydantic-class
https://python.langchain.com/docs/how_to/tool_calling/#pydantic-class
https://python.langchain.com/docs/how_to/tool_calling/#pydantic-class
https://ollama.com/blog/functions-as-tools
https://ollama.com/blog/functions-as-tools
https://ollama.com/blog/functions-as-tools
https://ollama.com/blog/functions-as-tools
https://ollama.com/blog/functions-as-tools
https://docs.llamaindex.ai/en/stable/examples/output_parsing/function_program/
https://github.com/huggingface/smolagents/blob/main/examples/tool_calling_agent_ollama.py
https://github.com/huggingface/smolagents/blob/main/examples/tool_calling_agent_ollama.py
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Under the hood  of  the smolagents Framework
• Tool calling system prompts are some kind of long-context prompts

https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ff
eb918d765c11071cdd1/src/smolagents/prompts.py#L114 

https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ffeb918d765c11071cdd1/src/smolagents/prompts.py#L114
https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ffeb918d765c11071cdd1/src/smolagents/prompts.py#L114
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Smolagents Framework
• Use lists of actions + observations to drive conversations

https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ff
eb918d765c11071cdd1/src/smolagents/prompts.py#L140 

https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ffeb918d765c11071cdd1/src/smolagents/prompts.py#L140
https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ffeb918d765c11071cdd1/src/smolagents/prompts.py#L140
https://github.com/huggingface/smolagents/blob/5991206ae52b1d6d485ffeb918d765c11071cdd1/src/smolagents/prompts.py#L140
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Function Calling using LangChain
• LangChain can be used to combine tools. 

https://github.com/langchain-ai/langchain  
https://scads.github.io/prompt-engineering-tutorial-
2023/01_prompts/07_langchain.html 

https://github.com/langchain-ai/langchain
https://github.com/langchain-ai/langchain
https://github.com/langchain-ai/langchain
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
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Function Calling using LangChain
• After combining tools, large langue model and memory in an agent, you can interact with it.

https://github.com/langchain-ai/langchain  
https://scads.github.io/prompt-engineering-tutorial-
2023/01_prompts/07_langchain.html 

https://github.com/langchain-ai/langchain
https://github.com/langchain-ai/langchain
https://github.com/langchain-ai/langchain
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
https://scads.github.io/prompt-engineering-tutorial-2023/01_prompts/07_langchain.html
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Function
calling
• Hallucinations

Obviously, 
that’s not 

true.
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Function
calling
• Hallucinations

Obviously, 
that’s not 

true.
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Large Language Models (LLMs)
• Text-to-text, translation, reasoning

Hypothesis Proof + Explanation

https://arxiv.org/abs/2408.06292 

https://arxiv.org/abs/2408.06292


Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

71

Large Language Models (LLMs)
• Text-to-text, translation, reasoning

Figure licensed CC-BY 4.0 by Lu et al. 
https://arxiv.org/abs/2408.06292  

https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en
https://arxiv.org/abs/2408.06292
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“Small Language Models
• … are the future of Agentic AI”, Belcak et al (2025)

Source: Belcak et al (2025), licensed CC-BY 4.0
https://arxiv.org/abs/2506.02153 

https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://creativecommons.org/licenses/by/4.0/deed.en.
https://arxiv.org/abs/2506.02153
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Limits of single agents
• An LLM control the program flow -> 

LLM outputs are non-deterministic!

• Long [internal] chat history confuses 
tool-selection.

• Agents with too many diverse tools 
tend to act confused. 

Multi-talent agent

Can: 
• Read abstracts
• Summarize papers
• Provide feedback
• Write papers
• Incorporate feedback
• Print the final paper
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Multi-agent systems
• Multiple agents with 

• different specialities
• Independent memory (inner chat history)

• Scheduler agent distributes tasks

arxiv

Research assistant

Can: 
• Read arxiv abstracts

Science writer

Can: 
• Write papers
• Incorporate feedback

Reviewer

Can: 
• Read text
• Provide feedback

Scheduler agent

Can: 
• Split complex tasks in sub-tasks
• Distribute tasks

Printer

Manuscript
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Example: Summarizing Arxiv-Papers
• Task: Read 5 

arxiv papers and 
write a review 
about them

https://scads.github.io/generative-ai-
notebooks/66_arxiv_agent/multiagent_write_review.html
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Example: Summarizing Arxiv-Papers
• Task: Read 5 

arxiv papers and 
write a review 
about them

https://scads.github.io/generative-ai-
notebooks/66_arxiv_agent/multiagent_write_review.html

Research assistant

Can: 
• Read arxiv abstracts

Scheduler needs this 
information to decide 
about which agent can 

do which tasks

The framework needs this 
information to set 

parameters accordingly
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Example: Summarizing Arxiv-Papers
• Task: Read 5 

arxiv papers and 
write a review 
about them

Reviewer

Can: 
• Read text
• Provide feedback

https://scads.github.io/generative-ai-
notebooks/66_arxiv_agent/multiagent_write_review.html
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Example: Summarizing Arxiv-Papers
• Output

https://scads.github.io/generative-ai-
notebooks/66_arxiv_agent/multiagent_write_review.html 

https://scads.github.io/generative-ai-notebooks/66_arxiv_agent/multiagent_write_review.html
https://scads.github.io/generative-ai-notebooks/66_arxiv_agent/multiagent_write_review.html
https://scads.github.io/generative-ai-notebooks/66_arxiv_agent/multiagent_write_review.html
https://scads.github.io/generative-ai-notebooks/66_arxiv_agent/multiagent_write_review.html
https://scads.github.io/generative-ai-notebooks/66_arxiv_agent/multiagent_write_review.html
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Model Context Protocol (MCP)
• Quite successful approach to standardize communication between 

agents and backends

Modified from (licensed MIT)
https://github.com/modelcontextprotocol/modelcontextprotocol/blob/mai
n/docs/images/mcp-simple-diagram.png 

Client Server

https://github.com/modelcontextprotocol/modelcontextprotocol/blob/main/docs/images/mcp-simple-diagram.png
https://github.com/modelcontextprotocol/modelcontextprotocol/blob/main/docs/images/mcp-simple-diagram.png
https://github.com/modelcontextprotocol/modelcontextprotocol/blob/main/docs/images/mcp-simple-diagram.png
https://github.com/modelcontextprotocol/modelcontextprotocol/blob/main/docs/images/mcp-simple-diagram.png
https://github.com/modelcontextprotocol/modelcontextprotocol/blob/main/docs/images/mcp-simple-diagram.png
https://github.com/modelcontextprotocol/modelcontextprotocol/blob/main/docs/images/mcp-simple-diagram.png


Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

85

Model Context Protocol (MCP)
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MCP Server
• Expose your data / tools to the world

https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py 
https://modelcontextprotocol.io/docs/develop/build-server 

https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://modelcontextprotocol.io/docs/develop/build-server
https://modelcontextprotocol.io/docs/develop/build-server
https://modelcontextprotocol.io/docs/develop/build-server
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MCP Server
• Expose your data / tools to the world

Guide the LLM in 
which order to 
call functions

https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py 
https://modelcontextprotocol.io/docs/develop/build-server 

https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://github.com/ScaDS/mensa-tud-mcp/blob/main/server.py
https://modelcontextprotocol.io/docs/develop/build-server
https://modelcontextprotocol.io/docs/develop/build-server
https://modelcontextprotocol.io/docs/develop/build-server


Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

88

MCP Server
• Endless MCP Servers published recently

https://help.figma.com/hc/en-us/articles/32132100833559-
Guide-to-the-Figma-MCP-server https://learn.microsoft.com/en-
us/microsoft-agent-365/mcp-server-reference/calendar 

https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://help.figma.com/hc/en-us/articles/32132100833559-Guide-to-the-Figma-MCP-server
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
https://learn.microsoft.com/en-us/microsoft-agent-365/mcp-server-reference/calendar
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MCP Server – Client  connection
• Configure your server within a client:

https://github.com/modelcontextprotocol/serve
rs?tab=readme-ov-file#%EF%B8%8F-official-
integrations 

https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
https://github.com/modelcontextprotocol/servers?tab=readme-ov-file#%EF%B8%8F-official-integrations
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MCP Clients: Jan AI (open source)

https://github.com/janhq/jan 

https://github.com/janhq/jan


Robert Haase
@haesleinhuepf
Secrets of LLMs Lecture
Jan 19th 2026

91

MCP Clients: 
Claude 
(commercial)

https://code.claude.com/docs/en/desktop 

https://code.claude.com/docs/en/desktop
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Limitations of agentic workflows
• If agents had a success-rate of 99%, and we chain 5 agents in a 

workflow, our workflow’s success rate: 0.995 = 95%
• Commercial models may actually have a success-rate of 99% when calling a 

function.
• Open weight models may not.

• If agents had a success-rate of 90%, and we chain 5 agents in a 
workflow, our workflow’s success rate: 0.95 = 59%

• If agents had a success-rate of 50%, and we chain 5 agents in a 
workflow, our workflow’s success rate: 0.55 = 3%

• Many frameworks solve this problem by calling functions in loops and 
checking results, e.g. for consistency -> high costs!

Current reasonable options: Jan-VL, gptoss
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Summary
• LLMs can generate code and decide for functions to call depending 

on a task -> non-deterministic program flow 
• flexibility
• reproducibility

• Agentic systems 
• Use function / tool calling to enrich the context with information
• Could execute actions (potentially causing costs, cause trouble)

• Limits of agents
• Ethical use
• Work best with commercial LLMs (-> privacy?)
• Success probability
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