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Take back control with Small
Language Models in Multi Agent
Systems without compromising on

quality
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Overview

language models, agents and multi-agent systems
understanding the fundamentals

multi-agent systems with small language models
solutions it can offer

conclusion
What did we learn
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Open Source
66%

Proprietary models
34%

Models released in 2025
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Proprietary models
54%

Open Source
46%

Preference model use in production
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Proprietary models
84%

Open Source
16%

Models in production use
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Proprietary models
84%

Open Source
16%

GPU purchase cost ~300k
Cost of cooling
Cost of power
Power often not available
Ease of use of generalistic models
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Proprietary models
84%

Open Source
16%

No reliance on the US
Avoid privacy concerns
Control over model availability
and data
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Small language models
(SLMs)

Specialized models
Comparable quality
Easy to deploy
Control over your data
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LMs, Agents and MAS
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LMs Agents SLMs
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LMs Agents SLMs
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LMs

Machine Learning

Artificial Intelligence

Deep learning

Gen-
AI
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Hi!

Hello there! How is it .......

going doing happening

LMs
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The cat sat on the

She went to the store to buy some

Albert Einstein was a famous

LMs

mat.

bread.

physicist.
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[MASK] modeling continues to demonstrate robust generalization on cross-domain [MASK]
inputs, confirming the viability of pretraining at scale. the quick [MASK] jumped over the [MASK]

fence before dawn. in such [MASK] times, people often forget the [MASK] reasons behind
ordinary things. meanwhile, a small [MASK] of data flows continuously across the system,

rebuilding fragments of [MASK] context for every token. however, [MASK] remains
unpredictable under partial masking. it’s unclear how the [MASK] behaves when coupled with

long-range dependencies, though several [MASK] experiments have shown promising
coherence patterns emerging spontaneously. in conclusion, [MASK] modeling continues to

demonstrate robust generalization on cross-domain [MASK] inputs, confirming the viability of
pretraining at scale.forget the [MASK] reasons behind ordinary things. meanwhile, a small

[MASK] of data flows continuously across the system, rebuilding fragments of [MASK] context
for every token. however, [MASK] remains unpredictable under partial masking. it’s unclear how

the [MASK] behaves when coupled with long-range dependencies, though several [MASK]
experiments have shown promising coherence patterns emerging spontaneously. in conclusion,

[MASK] modeling continues to demonstrate robust generalization on cross-domain [MASK]
inputs, confirming the viability of pretraining at scale. the quick [MASK] jumped over the [MASK]

fence before dawn. in such [MASK] times, people often forget the [MASK] reasons behind
ordinary things. meanwhile, a small [MASK] of data flows continuously across the system,

rebuilding fragments of [MASK] context for every token. however, [MASK] remains
unpredictable under partial masking. it’s unclear how the [MASK] behaves when coupled with

long-range dependencies, though several [MASK] experiments have shown promising
coherence patterns emerging spontaneously. in conclusion, [MASK] modeling continues to

demonstrate robust generalization on cross-domain [MASK] inputs, confirming the viability of
pretraining at scale.

8.000.000.000.000 - 15.000.000.000.000
tokens

{

LMs
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User: 
Can you explain what photosynthesis is?

Assistant: 
Sure! Photosynthesis is the process plants use to convert

sunlight into energy. They absorb carbon dioxide from the
air and water from the soil, then use sunlight to produce

glucose and oxygen.

User:
Why is it important?

Assistant:
Because photosynthesis produces the oxygen we
breathe and forms the base of the food chain—it’s

essential for life on Earth.

LMs
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Agents SLMsLMs
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Agents User: 
What’s the weather in Paris right now?

Assistant:

→ web.search("current weather in Paris")
← 16°C, mostly cloudy

 It’s 16 °C and mostly cloudy in Paris.
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Agents User: 
What’s the weather in Paris right now?

Assistant:

→ web.search("current weather in Paris")
← 16°C, mostly cloudy

 It’s 16 °C and mostly cloudy in Paris.

Assistant:

→ python("2.5 * 60")
← 150

 There are 150 minutes in 2.5 hours.
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LMs Agents SLMs
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GPT-4
1.800.000.000.000

SLMs
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SLMs

Small

Medium
Large

Giant

CIMSOLUTIONS 2025MAS-SLMs



SLMs

MMLU scores
Against model size
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SLMs

MMLU scores
Against year of release
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“What you lack in strength,
make up for in wit.
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Agent

Multi-Agent Systems
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Agent

Research Agent Writer Agent

Multi-Agent Systems
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Organizational Dual-agent
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Organizational Dual-agent
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Organizational

Alzheimer's disease prediction
Li, R et al. CARE-AD: a multi-agent large language model framework for Alzheimer’s

disease prediction using longitudinal clinical notes (2025)
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Organizational

Alzheimer's disease prediction

Data extraction
agent

Cognitive impairment

Functional impairment

Concern by others

Physiological changes

Neuropsychiatric symptoms
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Organizational

Alzheimer's disease prediction

Data extraction
agent

Primary care
physician agent

Neurologist
agent

Geriatrician 
agent

Psychiatrist
agent

Clinical
Psychologist

agent

AD specialist
agent
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Organizational Dual-agent
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Dual-agent

Virtual software company
Qian, C et al. Communicative Agents for Software Development (2023)
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Dual-agent
Phase Design Coding Testing

Subtask CodingDesign Code complete Code review Testing

CEO CTO

CTO Programmer Programmer Programmer Programmer

CTO Reviewer Tester

Virtual software company

Instructor

Assistant

CIMSOLUTIONS 2025MAS-SLMs



Multi-Agent
Systems with Small
Language Models 

CIMSOLUTIONS 2025MAS-SLMs



Smaller & cheaper GPUs/CPUs

Control over your data

Not dependent on tech giants

Require less power

Why should you use Small Language Models?

But can we achieve similar performance? 
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Easier to run locally



Ollama Qwen 3 - 4B Dell XPS 16 9640
RTX 4060 Laptop GPU

~€2000

The virtual software company with Small Language Models
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Result: simple TODO list app

CIMSOLUTIONS 2025MAS-SLMs



Qwen 3 - 4B GPT - 4o

Result: simple TODO list app
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Research
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2WikiMultiHopQA

CIMSOLUTIONS 2025MAS-SLMs



Which film directed by Christopher Nolan stars Leonardo DiCaprio?
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Which film directed by Christopher Nolan stars Leonardo DiCaprio?

1 Christopher Nolan - “He directed Inception.”

2 Inception - “The film stars Leonardo DiCaprio.”

3 Interstellar - “Directed by Nolan, stars McConaughey.”

4 Leonardo da Vinci - “Italian polymath.”
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Which film directed by Christopher Nolan stars Leonardo DiCaprio?

1 Christopher Nolan - “He directed Inception.”

2 Inception - “The film stars Leonardo DiCaprio.”

3 Interstellar - “Directed by Nolan, stars McConaughey.”

4 Leonardo da Vinci - “Italian polymath.”

Inception

1

2

3
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Single agent

Solo
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Single agent

Solo

Answerer

Reasoner

R → A
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2025MAS-SLMs

Single agent

Answerer

Reasoner

R → A

Orchestrator

Planner Reasoner

AnswererCritic

Solo Team
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2WikiMultiHopQA
EM score over answer
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2WikiMultiHopQA
F1 score over references
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2WikiMultiHopQA
EM score over answer
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2WikiMultiHopQA
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2025MAS-SLMs

Finetuned SLMs
Memory
Validation by a critic
Achieves comparable results on
benchmarks
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2025MAS-SLMs

Multiple SLMs generating answer
SLM as discriminator
Comparable results to GPT-4
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2025MAS-SLMs

Overkill of generalists
Are faster, cheaper, easier to fine-tune
They can understand us
We often do not do rocket science
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When small language models
collaborate like specialists in a team,
they can reach the power of giants. 
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Conclusion
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Takeaway points

SLMs are getting better and better

Using LLMs brings concerns about privacy and security

In many cases, LLMs are overkill 

Companies lack the infrastructure to run LLMs themselves

Using SLMs in MAS can achieve similar performance as LLMs



2025MAS-SLMs

Come and visit us
at 
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Used sources
CARE-AD (Alzheimer prediction): https://www.nature.com/articles/s41746-025-01940-4 
ChatDevAI (virtual software company): https://chatdev.ai/
Small Language Models are the Future of Agentic AI: https://arxiv.org/abs/2506.02153
How Small Language Models Are Key to Scalable Agentic AI: https://developer.nvidia.com/blog/how-small-language-models-are-key-to-scalable-agentic-ai/
SLM-MATRIX: https://www.nature.com/articles/s41524-025-01719-x
CMAT: https://openreview.net/forum?id=e8JgXGeuqJ
MMLU: https://medium.com/%40makarenko.roman121/what-you-need-to-know-about-llm-rankings-in-2025-bfdac3d0e466
Qwen3-235B-A22B: https://www.actuia.com/en/news/alibaba-launches-qwen3-235b-a22b-instruct-2507-and-breaks-away-from-hybrid-reasoning/
LLM Leaderboard: https://www.vellum.ai/llm-leaderboard
Qwen3 technical report: https://arxiv.org/pdf/2505.09388
Gemma3: https://deepmind.google/models/gemma/gemma-3/
Gemini2.5 Pro: https://deepmind.google/models/gemini/pro/
Llama 4 herd: https://developer.puter.com/encyclopedia/llama-4/
Deepseek v3.1: https://www.cometapi.com/what-is-deepseek-v3-1/
Reflective Multi-Agent Collaboration based on Large Language Models: https://proceedings.neurips.cc/paper_files/paper/2024/hash/
fa54b0edce5eef0bb07654e8ee800cb4-Abstract-Conference.html
A survey on LLM-based multi-agent systems: workflow, infrastructure, and challenges: https://link.springer.com/article/10.1007/s44336-024-00009-2
Multi-Agent Collaboration Mechanisms: A Survey of LLMs: https://arxiv.org/abs/2501.06322
Symbiotic Agents: A Novel Paradigm for Trustworthy AGI-driven Networks: https://arxiv.org/abs/2507.17695


