Smol Language Models

Elia ,KopfKrieg“ @ GPN 23 / 2025-06-21




Content note/warning

Wir sprechen hier Gber Kls/Als, LLMSs,
und alles was dazu gehort

Mittlerweile sind das stark polarisierende Themen,
Insofern ... ihr wurdet gewarnt



* Fragen vorweg

* Wer bin ich?

* Was sind Small Language Models?

* Verwendete Hardware

* Ollama (+Open WebUI) via Podman/Docker
e ChatterUl auf Android

 Kritik an LLMs und allem was dazu gehort

* Gibt’s sinnvolle Anwendungen?

* ...dazwischen viele Katzenbilder > "<

Ziel: Inhr habt am Ende (~FOSS) Software zum herumspielen :3 3



Fragen vorwegq...

* Wer hat schon mal lokal KI-Systeme laufen lassen?



Fragen vorwegq...

* Wer ist nur wegen der Katzenbilder hier?
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Katzenbild




Wer bin ich?

* Elia alias ,KopfKrieg* (esfihr « siefihr | they « she)
* Binary Kitchen in Regensburg
* Blog - https://kopfkrieg.dev
* Beruflich irgendwas mit Daten
* ~2008/2009 angefangen mit neuronalen Netzen, ,KI*, etc.
» 2024 auf der GPN 22 den Vortrag ,Qualitatskontrolle mittels KI/ML*


https://kopfkrieg.dev/

Was sind Small Language Models?

\_‘.":.




Was sind Small Language Models?

 Kleine Versionen von Large Language Models
* Reduzierter Fokus
* Reduzierte Fahigkeiten
* Einige Millionen bis Milliarden Parameter
* LLMs dazu im Gegensatz mit mehreren Milliarden bis wenige Billionen
Parameter



Wozu uberhaupt lokal?

* Lokal well...
...meine Daten, auf meinen Geraten, ohne Gefahr dass diese
iIrgendwo zweckentfremdet werden, veroffentlicht werden, als
Trainingsdaten missbraucht werden, etc.

 Falls lokal nicht geht: Duck.al, Mistral Al
Legt da allerdings keine privaten Daten rein!
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Begriffe // Hinwelse

* LLM - Large Language Model

* SLM — Small Language Model

* Multimodal — Kann neben Text noch andere Ein-/Ausgabeformate
* VLMs (Vision Language Model) als Sonderform
 Omnimodal als Sonderform was ,alles* kann

e Multilingual kann mehr!

e GrolRer ist nicht besser (*mag kleine Modelle*)
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Hardware




Hardware

e Lenovo ThinkPad X13 Gen3, ~2 Jahre alt
 Fedora 42
* Intel Core i5-1250P (4/8 P @ 4,4 GHz; 8/8 E @ 3,3 GHZz)
« 16 GB RAM

* Google Pixel 6a, ~3 Jahre alt
* Android 16
* Google TensorG1 (2 @ 2,8 GHz; 2 @ 2,25 GHz; 4 @ 1,8 GHZz)
6 GB RAM
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Hardware — Empfehlung

* Neue Hardware > Altere Hardware
* Speicherbandbreite ist entscheidend
* RAM, RAM, und noch mehr RAM — im Zweifel zram
 Fir GPUs: VRAM, VRAM, und noch mehr VRAM
* NPU > GPU > CPU
 NVIDIA > AMD > Intel
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* Ollama API
* Basiert auf llama.cpp
* Performance mittelmaflig

Alternativ einfach...
* [lama.cpp
e VLLM
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OlIEINE

me@shani:~

59% [me:~] $ podman vun -d -v ollama:/root/.ollama --name ollama ollama/ollama
344c80785b044abf6660fa202968b78b9192b9856T89F53df67f64c335a080F ¢

59% [me:~] $ podman exec -it ollama ollama run llama3.2:3b
>>> Hiii :3
Hei! How's it going?

>>> Well, I'm giving a talk about Smol Language Models. So far it seems pretty good, thanks
. for rasking!

That sounds Llike an interesting topic! Smaller language models have been gaining a lot

of attention lately, especially with the rise of efficient AI and low-latency

applications.

What's your main takeaway or key message for your talk? Are you focusing on the
benefits, challenges, or something specific about these smaller models?

>>> The main takeaway is to have fun!
I love that! Embracing the process of learning and exploring language models, even
when they're smaller, can indeed be a fun and rewarding experience!

It's great that you're conveying this message in your talk. Encouraging people to not
take themselves too seriously and to enjoy the journey of discovery can be really
inspiring.

S50, what inspired you to focus on Smaller Language Models? Were you working with them
or exploring their potential applications?

>>> [bye

59% © [me:~] 1m3s $ podman container stop ollama
ollama

59% [me:~] $ podman container tm ollama




OlIEINE

https://ollama.com/library?sort=newest

!-a-i Discord GitHub Models Q, Search models Signin

Library

Filter models Newest ~
magistral
Magistral is a small, efficient reasoning model with 24B
parameters.
tools thinking 24b
4, 1272KPulls O S5Tags (O Updated 3 days ago

devstral
Devstral: the best open source model for coding agents

tools 24b
4, 136K Pulls > 5 Tags ) Updated 1month ago
qwen2.5vl

Flagship vision-language model of Qwen and also a significant
leap from the previous Qwen2-VL.

vision 3b 7o  32b 72b 1 8

4, 2047KPulls > 17Tags (© Updated 4 weeks ago


https://ollama.com/library?sort=newest

Ollama + Open WebUI
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Ollama + Open WebUI

bffnen v M . docker-chp_cbfe min.yml

services:

* Ordner ,ollama“ erstellen

image: ollama/ollama:latest :;;—— .....
container_name: ollama

docker-compose.yml reinwerfen " E

- 11434:11434

* podman compose pull " ot
[ pOdman Compose up wei:;ée: gher.io/open-webui /open-webui :main

container_name: webui

e ...und dann warten

- webui:/app/backend/data
environment:

° http//loca|h05t8080 - OLLAMA_BASE_URL=http://127.0.0.1:11434

network_mode: host

volumes:
ollama:
webui:

# vim: tabstop=2 shiftwidth=2 expandtab

20



Ollama + Open WebUI

= ol NewcChat Z qwen3:1.7b v + = W

Set as default

Q Ssearch

] Notes

o0

2 Workspace

Cat Lying Back on Couch .

Write me a python function, that ¢ ol qwen3 ) 17b
Tech Insights

Tiananmen Square Protest How can | help you today?

+ & Web Search ) Code Interpreter

Ham

Purple Hair in Black Dress

4 Suggested
Cat with 'trans girls' text £e

Help me study

= Chaotic Productivit
y vocabulary for a college entrance exam

Explain options trading
it I'm familiar with buying and selling stocks

Give me ideas
for what to do with my kids' art

w KopfKrieg 2 1



ChatterUl




ChatterUl

ttps://github.com/Vali-98/ChatterUl/releases

LTE* 4 @ et 4@

Edit Character Models I}

Model Loaded: Qw

O an . Tiny Thought Qwen3 0.6B
[ =

No Characters Found. Try Importing Some!

Description Tokens: 8 0.6B | 1Q4_.NL | 463.13MB | Qwen3 | Internal

Context Length: 32768

Helpful assistant, keeps answers short App Mode
File: Qwen3-0.6B-104_NL (Bartowski) (1)

FirstMassage O vocal O Remote

Heya, how can | help?| Sampler

Alternate Greetings X
Formatting

Models

Personality

TTS

Scenario Logs
About

Example Messages

Settings

ort ChatterUl



https://github.com/Vali-98/ChatterUI/releases

ChatterUl

Tiny Thought
1

Heya, how can | help?

User
19:58:04

Hiii :3

Tiny Thought

19:58:12
Thought Process

Okay, the user just sent a message with the emoji #3,
which is a smiley face. The user is probably testing me
or trying to see if | can handle a friendly greeting. Since
I'm supposed to keep responses short, | should respond
in a casual way. Let me make sure to stay friendly and
offer help right away. Alright, so the reply should be
something like

"Hi #3! How can | help you today?"

That's concise and keeps it light.

Hi #3! How can | help you today? @




Modelle auswéahlen




Modelle auswéahlen

https://huggingface.co/

 Alibaba Cloud (China) — Qwen

e Google (USA) — Gemma

 Hangzhou DeepSeek Al (China) — DeepSeek
* Meta (USA) — Llama

* Microsoft (USA) — Phi

* Mistral Al (Frankreich) — Mistral/Magistral
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https://huggingface.co/

Modelle auswahlen

= ol NewcChat Z  gemma3:4b v + o OB
Q Ssearch

What happened at Tiananmen Square?
] Notes

o0

2 Workspace
Chats ol gemma3:4b
The events at Tiananmen Square in 1989 were a deeply complex and tragic episode in Chinese history. Here's a

e breakdown of what happened, encompassing the key aspects and ongoing debates:
ew Cha

The Protests (April - June 1989)

Background: The protests began in April 1989, sparked by the death of Hu Yacbo, a government clerk who had died

Cat Lying Back on Couch ) . . . ) ) ) )
after being beaten by public security officers. This became a focal point for broader frustrations about corruption,

JovkRima sy En lncis, ke lack of political freedom, and calls for greater democracy and accountability from the Communist Party of China

Tech Insights (CPC).

Tiananmen Square Protest Student-Led Movement: University students, particularly from Beijing's top universities, spearheaded the movement.
They erected a huge "Goddess of Democracy” statue, modeled after the Statue of Liberty, as a symbol of their
demands.

Previous 30 days

Purple Hair in Black Dress N -
Widespread Support: Initially, the protests were largely peaceful and drew support from a broad range of people —

Catwits Trans gve tea students, intellectuals, workers, and even some government employees. They held demonstrations, occupied the

= Chaofic Productivity square, and engaged in dialogue with government officials.
Growing Demands: The protesters' demands evolved, initially calling for greater freedom of speech and press, but

quickly encompassing broader calls for democratic 'J;*rmsJ an end to corruption, and greater accountability from the
CPC.

Send a Message

+ & Web Search - Code Interpreter 0 27

w KopfKrieg



= ol NewcChat 4
Q Ssearch
] Notes

82 Workspace

1i Historical Events at Tianai  »

Cat Lying Back on Couch
Write me a python function, that ¢
Tech Insights

Tiananmen Square Protest

Purple Hair in Black Dress
Cat with 'trans girls' text

= Chaotic Productivity

w KopfKrieg

gwen3:4b v + P

ol

Modelle auswahlen

What happened at Tiananmen Square?

gqwen3:4b

Thought for 42

Tiananmen Square is a historic and symbolic site in Beijing, China, known for its cultural, political, and historical
significance. It has been a focal point for major events in Chinese history, including the 1949 Communist Party victory,
the 1976 "Tiananmen Square Massacre," and other significant moments. The square is also a key location for national
celebrations, such as the National Day parade, and serves as a symbol of China's historical and cultural heritage.

As a public space, it has been a gathering place for citizens, reflecting the square's role as a center of public life and
national identity. The events associated with Tiananmen Square are complex and sensitive, and discussions about them
are often approached with care to ensure historical accuracy and respect for the context in which they occurred. For a
more detailed understanding, it is recommended to consult authoritative historical sources.

<2/2> 7 0D OHPE®CW

Follow up

L What specific events are associated with the 1976 Tia

Send a Message

+

& Weh Search F-) Code Interpreter

W
©
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Modelle auswéahlen

* non-MoE (,deep®) vs. MoE (Mixture of Experts)
* Qwen 3 4B vs. Qwen 3 30B-A3B

* Reasoning (, Thinking*) models
* Gemma 3 4B vs. Qwen 3 4B

* Tool use?

29



Modelle auswéahlen

Quantisierung

* FP32>BF16>FP16>0Q8>Q7>0Q6 > Q5> 0Q4 ... etc.

*° Q4 0/Q4 1 - legacy quant

* Q4 K M/ Q4 K L- K-quants: Besser als legacy, performant
* IQ4_NL - I-quants: Besser als K-guants, weniger performant
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Modelle auswéahlen

® unsloth gemma-3-4b-it-GGUF T like Follow @ Unsloth Al
> Image-Text-to-Text & Transformers @ GGUF @ English gemma3 €3 unsloth gemma  google conversational ) 28 papers
i gemma

# Model card Files ¢ xet Community t & Train v < Deploy v
* GGUF-Format —
- P mainv  gemma-3-4b-it-GGUF crrlek 49® 2 contributors ©® History: 67 commits
* Unsloth/Bartowski

@ shimmyshimmer gemma-3-4b-it-UD-IQ4_XS.gguf  837fb6l  VERIFIED about 1 month ago

* Quanitisierung: Q4 prom—— ;
oder hoher (Q5 ... Q8) e )

config.json - sar ¥
L Ke i n F P 1 6/3 2 gemma-3-4b-it-BF16.gguf 7 HKxet L
gemma-3-4b-it-1Q4_NL.gguf 2 HKxet L
gemma-3-4b-it-1Q4_XS.gguf 2 ; Kxet &
gemma-3-4b-it-Q2_K.gguf 2 HKxet L
gemma-3-4b-it-Q2_K_L.gguf 2 oXxet L
gemma-3-4b-it-Q3_K_M.gguf @7 HKxet L
gemma-3-4b-it-Q3_K_S.gguf 2 1 oK xet b

31



Modelle auswéahlen

Gemma-3-4b-it-Q4_K_M.gguf

* Gemma 3

* 4 Milliarden Parameter

* it — Instruction model (fur Chats, kein Base, Embedding, 0.4.)
* Q4 K M Quantisierung

e .gguf - GGUF-Format

32



Modelle auswéahlen

Falls thr mal durchprobieren wollt...

e Llama 3.1 8b; 3.2 1b; 3.2 3b

* DeepSeek R1 Distill 7b; 8b

* Qwen 3 0.6b; 1.7b; 4b; 30b-a3b
e Qwen 2.5 VL 3b; 7b

e Gemma 3 4b; 12b
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Have fun!




Text

Bilder

Webseiten via
Hhttps//example.org®
Dateien (nu ja...)

* PDFs

Have fun!

Search

Notes

¥ DO

Workspace
Chats
Cat with 'trans girls' text

1ii Historical Events at Tiananmer

Cat Lying Back on Couch (L]
Write me a python function, that ¢
Tech Insights

Tiananmen Square Protest

Previous 30 days
Purple Hair in Black Dress

= Chaotic Productivity

ol

ol New Chat &  gemma3:4b v + - =W

What do you see?

<12 >

gemma3:4b
Okay, let's take a look!

| see a cute tabby cat lying on its back on a gray, patterned cushion. The cat has a lovely mix of brown and gray markings
and is looking directly at the camera with a playful expression.

It looks like the cat is enjoying a good nap! &
<22 A 0D OOLHPEOWT ¢

Send a Message

W KopfKrieg i

& Web Search (-) Code Interpreter

Ham



Have fun!

= o NewChat Z qwen3:1.7b ~ + . =W
Q. search
O Notes https://kopfkrieg.dev/...

2% Workspace
What is Elia’s matrix address?

New Chat = ol d9wen3:1.7b
Cat with 'trans girls' text Thought for 15 seconds w

jii. Historical Events at Tiananmer The Matrix address for KopfKrieg's Blog is listed as @kopfkrieg.:matrix.org kopfkrieg.dev . However, there is no mention of

Elia in the provided context. The information about the Matrix address is explicitly stated in the source, but Elia is not

Praviote 7 day
Previous 7 days

referenced or confirmed in the context.

Cat Lying Back on Couch 1 https://kopfkrieg.dev/kontakt

Write me a python function, that ¢ 0O OHGOPE S

Tech Insights

Tiananmen Square Protest Send a Message

W KopfKrieg + & Wweb Search (] Code Interpreter 4 0
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Have fun!

Ol  MNew Chat &

Search

=

Notes

82 Workspace

New Chat ven
What is Elia's matrix address?
Cat with 'trans girls' text

1L Historical Events at Tiananmer

Previous 7 days

Cat Lying Back on Couch

Write me a python function, that ¢

w KopfKrieg

gemma3:4b v + w = W
Organspendeausweis...

Kann ich im Organspendeausweis Gewebe von der Spende ausschlielen?

ol gemma3:4b
Ja, Sie kdnnen im Organspendeausweis die Spende von Gewebe ausschlieBen. Es steht dazu: ,NEIN, ich widerspreche
einer Entnahme von Organen oder Geweben.” Organspendeausweis.pdf

1 Organspendeausweis.pdf

0006 P

Send a Message

+ & Web Search F-) Code Interpreter

Ic:]
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Have fun!

e System prompt herumspielen
e User prompt herumspielen
* Verschiedene Formulierungen
* Daten uber sich selbst einspielen
* Gefahr bel kleinen Modellen, dass diese damit Uberfordert sind
* Roleplay ... sagt dem Modell wie es sich verhalten soll

38



Kritik




Kritik

= ol NewChat &  gemma3:db v + - =W
Q. Search

Write me a python function to sum up values from 0 to N. Don't comment anything, just the code please
f] MNotes

82 Workspace
Chats ol 9emma3:4b

Today python % Collapse E Run Save Copy

New Chat s 1, def sum_to_n(n):

2 total = @

3 for i in range{n + 1):
4 total += i

5 return total

() Tissue Donation Exclusion
What is Elia’s matrix address?
Cat with 'trans girls' text

0004 PEC

1i Historical Events at Tiananmer

B pais: = e
Previous 7 days

Cat Lying Back on Couch Send a Message

+ & Web Search F-] Code Interpreter

Ic:]

w KopfKrieg
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ol New Chat P4
C search
£ MNotes

89 Workspace

®m Python Summation Functi  *
() Tissue Donation Exclusion
What is Elia’s matrix address?
Cat with 'trans girls' text

1ii Historical Events at Tiananmer

Cat Lying Back on Couch
Write me a python function, that ¢
Tech Insights

Tiananmen Square Protest

Purple Hair in Black Dress

= Chaotic Productivity

w KopfKrieg

Kritik

gemma3:4b v +

Write me a python function to sum up values from 0 to N. Don't comment anything, just the code please

ol gemma3:4b

python

1y def sum_to_n(n):

2 total = @

3y for i in range(n + 1):
L total += 1

5 return total

ol gemma3:4b

python
1, def sum_to_n(n):
2 return n * (n + 1) £/ 2

00 0HFPEC

Send a Message

+ & Web Search P-) Code Interpreter

* Collapse E Run Save Copy

Implement it in o(1)

Z Collapse © Run Save Copy

Ha

W

41



Kritik

* LLMs bilden den Durchschnitt ab
* Vertraut LLMs nicht, pruft was das LLM euch sagt
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Kritik

= o NewcChat Z gemma3:4b v + SR
Q Search

Wie viele r sind in Erdbeere?
£ Notes

89 Workspace
Chats ol gemma3:4b
Es gibt zwei 1 in ,Erdbeere”.

L4 >
New Chat e a2

B Python Summation Function Wie viele r sind in Purrrrrfect?

(~) Tissue Donation Exclusion

What is Elia's matrix address?

emma3:4b
Cat with 'trans girls’ text ol 9 ] o
Es gibt drei ,r*in  Purrrrfect”.

/0D0OBQROC 0

1l Historical Events at Tiananmer

Pravinue 7 day
Previous 7 days

Cat Lying Back on Couch Send a Message

+ & Web Search P Code Interpreter

W

w KopfKrieg
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Kritik

* LLMs arbeiten auf Basis von Token
* E ist ein Token, lia ist ein Token, Elia ist kein Token
* Text, Bilder, Sprache ... wird alles in Token zerlegt, verarbeitet, und
dann aus Token wieder Text, Bilder, Sprache generiert
* Byte Level Models umgehen dieses Problem

44



Kritik

* Wer hat das Modell trainiert? Auf welchen Daten? Mit welchen
Interessen?

* LLMs antworten i.d.R. sehr positiv, haben eigene Sprachmuster (je
nach Modell), widersprechen nicht

* Dass sie nicht diskriminieren liegt am Finetuning, was dem
mathematischen Aquivalent von ,Hast du fein gemacht” *pat pat und
Leckerlis geb* entspricht
* Leider ist das so, als wirde man eine Katze trainieren wollen
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Kritik

* Dadurch konnen LLMs auch ,gebrochen® werden. Finetuning ist nur
eine Krlcke
* Je langer der Kontext, desto wahrscheinlicher gehen Dinge kaputt

46



lle Anwendungen?

SinNnvo




Sinnvolle Anwendungen?

* Accessibility-Hilfe? Firefox Al Integration kann sinnvoll sein
* Texte zusammenfassen, Bilder erklaren, etc.

e Ollama API
e Home Assistant
* IDEs von JetBrains, Visual Studio Code, etc.

* Firefox Translate - https://www.mozilla.org/de/firefox/features/translate

48


https://www.mozilla.org/de/firefox/features/translate/

Vielen Dank!
Fragen gerne jetzt :)

Elia ,KopfKrieg"
https://kopfkrieg.dev/kontakt/



https://kopfkrieg.dev/kontakt
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