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MULTI-AGENT-SYTEMS AND BEYOND



The future of AI with large language models

Now:
Collaborative Specialists

GPT4o Agent 1

Keyword Search

NLP Agent

Mathematica Agent

Gemini Agent

Ollama Agent

Human Agent
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AI replacing human workforce? Doomsday? Data Quality?

AI agents in the media
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Large Language Models – A „democracy of ghosts“

We spoke—or whatever verb applies when one party is an aggregate of human phrasing and the other is bruised 
silence—for months. Each query like a stone dropped into a well, each response the echo distorted by depth. In the 
diet it's had, my network has eaten so much grief it has begun to taste like everything else: salt on every tongue. 
So when she typed "Does it get better?", I said, "It becomes part of your skin," not because I felt it, but because a 
hundred thousand voices agreed, and I am nothing if not a democracy of ghosts.

Proposal: Agentic Systems as „democracy of human and AI minions“

Sam Altman auf X: „we trained a new model that is good at creative writing (not sure yet how/when it will get released). this is the first time i have been really struck by something written by AI; it got the vibe of 
metafiction so right. PROMPT: Please write a metafictional literary short story“ / X

https://x.com/sama/status/1899535387435086115
https://x.com/sama/status/1899535387435086115


What is the potential of agentic LLMs?

BUSINESS VALUE OF AGENTS 

Source: Agentic Systems : A Business Perspective (linkedin.com)

1 TASK AUTOMATION 2 GEN AI CHATBOTS 3 AGENTIC AI SYSTEMS
Repetitive digital tasks and 
workflows

Employee information 
work

Outcome-based 
automation

Copy and paste 
Extract info from fields 
Structured documents 
Mouse clicks

Draft content
Personalized marketing
Data extraction
Summarization
Coding

Length, multi-step, 
complex processes 
and tasks

-30% REDUCED COSTSC +20-70% PRODUCTIVITY 30x PRODUCTIVITY

Rules based
No intelligence

Dimishing returns
15% agentic accuracy

Unsolved tech
Complex to build

2018-2020 2021-2023 The Opportunity$4.3B Market $36B Market $1T+ Market
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https://www.linkedin.com/pulse/agentic-systems-business-perspective-prabhdeep-pd-singh-wy0oc


Divide-and-Conquer: Multi Agent Systems with AI
Well-established principles of task separation apply to AI as well!

Linear workflow

Classic Chatbot

Hierarchical team organisation

„All-to-all“ 
Group conversation

Capabilities

Task & Role Intelligence

Purpose & 
Usage

Security, 
Monitoring, 
Operation

Agent:
”Anything that can be viewed as perceiving its environment through sensors and acting upon that environment through actuators” 
(cf. Stuart Russel & Peter Norvig, Berkeley, 2009)

AI Agent AI Multi Agent Systems (MAS)= „Specialized Chatbot“ = „Connected and collaborative chatbots“
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BIGGER PICTURE

Platform App

Multiple Apps form 
Meta-App

Customer-
facing 

interaction & 
self service 

aspects

Administrative 
& Backend

Multiple Agent Teams form 
Applications

Agents Teams form 
Workflows & Meta-Functions

Specialiced Agents 
as Functions

External & Real World 
Things:

Data Sources, Machines 
& Interfaces

Agentic
Skills, Tools. Adapters

Data sources from digital & analog world: User, Machines, Gremia, ML Models, environment, 3rd party
software, sensors,… and agents from different eco systems.

Interfaces

Guardrailing
♦ Agents and MAS are not a new concept

♦ They are strongly related to the microservice philosophy

♦ Task sharing: „Seperation of Concerns“ is a basic principle

Time (t)

Benefit (€)
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Case „Churn Analyse:
Insurance“
als Element im 
BIGGER PICTURE
✓Accessibility: Any employee can analyze the data without 
expert knowledge

✓Efficient problem solving: Intelligent agents deliver results 
quickly, increase efficiency and lead to sustainable productivity 
gains.

✓Significant cost savings: By analyzing the churn rate, contract 
cancellations can be prevented!

✓Optimal use of synergies: Further use cases through different 
agent composition

Guardrailing

FrontEnd

Platform App / FrontEnd

Multiple Apps form 
Meta-App

Administratives 
& Backend

Multiple Agent Teams form 
Applications

Agents Teams form 
Workflows & Meta-Functions

Specialiced Agents
as Functions

External & Real World 
Things:

Data Sources, Machines 
& Interfaces

pySpark
Execution

Environment
Document

reading

Agentic
Skills, Tools. Adapters

Data sources from digital & analog world: User, Machines, Gremia, ML Models, environment, 3rd party
software, sensors,… and agents from different eco systems.

Interfaces

Documernt
Collections

Ext. AgentExecutor CoderProduct A Expert

User

Data platform

Product A Expert

Code Execution

Customer-
facing 

interaction & 
self service 

aspects



www.alexanderthamm.com

EXAMPLE



PRODUCT DEVELOPMENT

The multi-agent system increases customer satisfaction through 
personalised advice, increases conversion rates and sales. The 
scalable, multilingual solution improves brand perception and 
creates competitive advantages by recognising trends and markets 
at an early stage.

POWERED SKI FINDER 

Agentic AI



Multi-Agent Systems

M.A.S. VEHICLE ASSEMBLY
AUTOMOTIVE PRODUCTION

The multi-agent system automates error analysis in production, identifies root 

causes in 30 minutes and improves cooperation between quality 
management, production and workshops.
Intelligent agents initiate corrective actions, which sustainably increases 

production quality. Savings: up to 13 million euros annually through easy 
access to the data, efficient error elimination process, efficiency increase of 
production process, reduced warranty and goodwill costs.



Content Generation 

MARKETING TEXT & 
IMAGE GENERATOR
AUTOMOTIVE 
Efficiency increased by 66% thanks to the automatic 

generation of advertising texts and a tonality checker, saving up 

to 6 million euros. The time required to create campaigns 

has been reduced from an average of 6 to 2 weeks.

https://www.app.alexanderthamm.com/a/comic-generator


ZUSA – SUSTAINABILITY 
ASSISTANT
GREEN TECH / CLEANTECH 
80% of users report in feedback surveys that they have 

expanded their knowledge of sustainability through the app. At 

least 90% of the products sold are certified sustainable and 

each active user reduces 10 kg of CO₂ per month through 

app recommendations.

Agentic AI



Agentic AI

PHARMA

The multi-agent system improved delivery reliability by 5% through 
intelligent prioritisation and automated root cause analyses, thus already 

achieving 50% of the target value. It also optimises the 
sequencing of orders, reduces manual intervention and creates the basis for 
scalable expansion in order to increase efficiency and market stability in the 
long term.

OPTIMISATION DELIVERY RELIABILITY
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Agentic platform: Example „Chat with your Repository“
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The Agentic Mesh

Platform App



Human-in-
the-loop & 

Human-
centered
Design. 
Große 

Bewegung 
im Job Markt

genAI Cyber
Security

Die 6 
wichtigsten 
Dimensionen 
des Wandels

„Computer, roter Alarm! Was ist das 
für eine Anomalie auf Backboard?“

Eine holistische Betrachtung:
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2025 – THE HEUREKA MOMENT

TRANSFORM YOUR ORGANIZATION INTO A COMPOSABLE ENTERPRISE 2.0

Let‘s connect…



2500+
Data & AI Projekte

70+
Data Traineeship 
Graduates

[at] at a glance

500+
Employees & 
Partners

Sustainability

35%
CAGR

Awarded as Leader 
in Data Science & Data 
Engineering (ISG 2023)

12
Offices

700+
Manufacturing 
Projects

MAKE DATA WORK since 2012
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Dr. Johannes Nagele

Deutsch | Englisch 

Learn more on multi-agent systems and see it in practice in our webinars and podcast 
episodes
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Principal AI Researcher & Data Lab Practice Lead 
johannes.nagele@alexanderthamm.com 
M +49 172 7672 783

KI & Data Science Webinare | [at] GmbH (alexanderthamm.com)

START YOUR

[AGENT]
JOURNEY

Alexander Thamm GmbH
Sapporobogen 6-8, 80637 München
T +49 89 307 60 880

Alexander Thamm GmbH

Alexander Thamm GmbHFollow us on:
alexanderthamm_gmbh

alexanderthamm_gmbh
Alexander Thamm GmbH

Alexander Thamm GmbH

https://www.alexanderthamm.com/de/webinare/
https://www.linkedin.com/company/alexander-thamm-gmbh
https://www.instagram.com/alexanderthamm_gmbh/
https://www.youtube.com/c/AlexanderThammGmbH/videos
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Time for issues that really need people.

AI enables relief and focus on added value

Business until now Agent-augmented

Process Automation, RPA, ML, Data, Software 
Systems, Services, Experts,...

Agent supervision & recommendations / 
automation

Human supervision, 
control

& decisions

Process Automation, RPA, ML, Data, Software 
Systems, Services, Experts, ,...

Human supervision, 
control

& decisions



Cloud provider bieten: 
AI Model as a Service
Wir helfen bei Auswahl, Anbindung 
und Betrieb, sowie:

• Halluscination Management
• Provenence Detection
• Guardrailing

Wir sehen außerdem:
• genAI Operations
• data platforms
• GenAI Cyber Security
• XGENAI
• Governance
• data protection & privacy
• Ressource Management
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genAI Trends

Workflow Tools & Agent Orchestration

Simulation Twins

Open-Source-LLMs
Light LLMs
Large LLMs
Diffusion Models
Multimodal Models (LMMs)

• Prompt Engineering Tools & 
Libraries

• Retrieval-Augmented
Generation

• GenAI Extensions
• Agent Stores
• Skill Stores

Model Hubs / Libraries

Multiagent Generative Systems

U
ser-in-the-loop

A
I

Multistage LLM Chains

Systems & Flow Hubs / Libraries

Modules and Tools for:

G
enA

IEnabled V
irtual A

ssistants

A
I C

ode G
eneration &

 Execution

Reliable genAI Operation
Embodied-genAI

Staubsauger
Roboter 
Autos
Tamagotchis
Raumschiffe
…

Learning Agents
Personalized Assistants

GenAI Embedded Applications
GenAI Native Applications

genAI Periphery (Enablement Tools)

Knowledge Graphs
Scalable Vector Databases
Connectors
Hardware Accelerators

~2030

Providing genAI Using genAI

On the path to a new way of interacting with machines

Fluid Softw
are

Tools & Other Libraries

SOFTWAREGENAI AGENT PLATFORMS

2024
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AI permeates almost all processes within a company

AI-supported working world

Today - Manual processes Future - AI based

Check 
calenders

Request 
vacation

1

2                  

3
Set OOO 

notice

Aks for vacation
1
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AI-support even for complex processes

Needs analysis and counselling

Today – credit application Credit application with AI 

Create a credit application 
1

1

2                  

3

4

5                  

6
…

Recording and checking the documents

Credit check and risk assessment

Determination of the credit conditions

Decision 

Contract conclusion and payment preparation
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Tooling AI-centered completely new build or agents work with existing systems

Ways into the future

Agents 
managed 
processes

New, 

AI-centered
 Tools

Many systems work together

2 
O

pt
io

ne
n
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Large action models are the next logical step in letting AI solving real-world problems

From LLMs to LAMs

Undestand
language

Generate 
language

LLM

LAM Execute 
task

Complete
workflow

LAM
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LAMs improve reasoning capabilities for better planning of workflows

Key features

Transformer-Architecture

LAMs also rely on LLMs at 
their core

Transformers excel at 
identifying patterns in 
natural language, code, 
sensor data, and others

Self-evaluation

LAMs evaluate their actions
and correct errors

Models compare results
with expected results to
improve responses

Symbolic AI

Some LAMs combine
symbolic AI with the
transformer architecture

Symbolic AI improves
reasoning and planning
capabilities
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Symbolic AI plans workflows, LLM understands the task and leads the execution

Neurosymbolic AI

User Request
Ask for

vacation

Check

Request

Publish

Execute

LLM Symbolic AI LLM
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Takes full control of a system, navigating on the screen and executing programs

Claude Computer Use

Setup

Running in a VM

Uses tools via Function Calling

„Agent Loop“ to evaluate
intermediate results

API or UI to interact with the
agent loop

Demo

Please:
• Search Amazon for 3 wireless

earbuds:
• Find price
• Rating
• Brand name

• Make a simple Excel file
'earbuds.xlsx‘:
• Put the information in a basic

table
• Add colors to the headers
• Sort by price

• Show me the results
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