The Open-Source
Meeting in Sofia




Friendly reminder:

The choice of Math, ML, and Al topics we can discuss is endless.

We have one evening and will startwith only the ultra hot open-sourcetopics.




Why all the hype?
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Draft Agenda

O Practical open-source Al resources - datasets, tools, models

U How to start on your PC today

O Open Al platform architectures - from on-device to hybrid local/remote

O From PoC to pilot to production - Edge to Cloud Al platforms

U End-2-End performance optimization

U Security for Al platforms

O Beyond the wrappers, RAG, and prompt engineering - advanced Al systems engineering
O Practical use cases




Al/ML did not happen overnight

e 1950s Machine Translation

e 1980s Knowledge-Based Systems

e 1993 -2012 - Statistical Era

e 2013 -2017 - Special Purpose, Deep Learning ML




Transformers Era

2017 - Present

“Attentionis All You Need paper”in 2017

UType of Deep Neural Network

ULeverages Attention/Self-Attention, including multi-head attention
JExpressive: Feed-forward;

JOptimizable: Backpropagation, Gradient Descent;

JEfficient: High Parallelism compute graph

L Examples: Mixtral-8x22B, LLaMA-2, phi-2, GPT-4, Claude-3
ULearn all from Karpathy



https://www.youtube.com/watch?v=zjkBMFhNj_g

Brief New Age Tech Glossary

[ Transformers: A type of general-purpose neural network architecture that facilitates the modeling of sequences without the
need for recurrent connections, prominently used in language processing tasks

() Foundational Model: A large-scale model that is trained on vast amounts of data and can be fine-tuned for a variety of
downstream tasks, serving as a base for further specialized models

(] Large Language Model: A substantial neural network model trained on extensive textual data to understand and generate
human-like text across many languages and contexts. Small Language Model: A more compact version of a language model
designed for efficiency and lower resource consumption while performing natural language processing tasks

) Visual Language Model: A model that combines language and vision processing to understand and generate content related to
both text and images

) Multimodal Models: Al models that can process and understand information from different types of data, such as text, images,
and audio, simultaneously

) RWKV (RwaKuv): A variant of a recurrent neural network, which stands for "Reduced Weight KneeV", designed for efficiency and
performance in sequence modeling tasks

U Mamba/Jamba, Hawk/Griffin, DPO, DORPO, Flash Attention...




Where does open-source Al live

— models, data, research papers, Al social network, compute...
- Research Papers
— All the source code in one Place
- local Al on your CPU, GPU ,,Xange HawTe!“
— almost all projects have a channel
—social network foremerging Al/ML devs, researchers, companies

- ‘Free’ compute and managed Jupyter notebooks



https://huggingface.co/
https://arxiv.org/
https://github.com/
https://github.com/ggerganov/llama.cpp
https://discord.com/
https://x.com/
https://colab.research.google.com/

WTF is Hugging Face?




Hugging Face: The home of open Al/ML

&« C Q @ nhttps://huggingface.co
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Hub guide
Transformers doc
Forum
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o System theme

Founded In

2016

170

Employees

Q_ Search models, datasets, users...

s Following 7+
All Models Datasets Spaces Papers Collections Community Posts
¥ Weyaxi updated 3 datasets about 9 hours ago

& Weyaxi/huggingface-leaderboard
Updated about 9 hoursago » .1+ © 6

# Weyaxi/followers-leaderboard
Updated about 9 hours ago » © 4

® Weyaxi/users-and-organizations
& Viewer » Updated about 9 hours ago

@, mlabonne liked 2 models about 10 hours ago

@ ichigoberry/pandafish-2-7b-32k
[ Text Generation » Updated 2 daysago » 275 « © 11

@ CohereForAI/c4ai-command-x-plus
7 Text Generation « Updated 1 day ago » & 119k « © 636

G'. louisbrulenaudet posted an update 2 days ago

® Post

# Models & Datasets [ Spaces

Upvotes  Likes

Suggested for you

-

To date, louisbrulenaudet/Maxine-34B-stock is the "Best ' base merges and moerges model of around 30B" on

the Open LLM Leaderboard ¥

It is a practical application of the stock method recently implemented by @arcee-ai in the MergeKit :

models:
- model: ConvexAI/Luminex-34B-v@.2

- model: fblgit/UNA-34BeagleSimpleMath-32K-v1
mexge method: model stock

¥Yi +

=
o]

...read more

A

® Posts @ Docs & Solutions Pricing =

&4 Trending  last 7 days

Al Models Datasets Spaces

@ CohereForAI/c4ai-command-x-plus
7 Text Generation « Updated 1day... « £ 119k » © 636

@ NexaAIDev/Octopus-v2
% Text Generation « Updated 3 days... » £ 4.92k « © 493

% m-a-p/COIG-CQIA
@ Viewer « Updated 5 days ago » £ 941 « © 290

# gretelai/synthetic_text_to_sql
8 Viewer » Updated 5 daysago « £ 527 « © 178

® ai2llabs/Jamba-v0.1
% Text Generation « Updated 8 daysa... » L 30k « © 988

™ mistralai/Mistral-7B-Instruct-ve.2
# Text Generation « Updated 16d... + £2.38M « © 1.77k

® pixparse/idl-wds
@ Viewer » Updated 11 daysago « 141 « © 85

# pixparse/pdfa-eng-wds
@ Viewer « Updated 11 daysago » £ 2.16k » © 63
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When the Al World Stopped

Get updates

All services are online 1 3 O K+

public data sets

@ Huggingface Hub
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 1 M +
© Git Hosting and Serving - daily downloads
|||||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||||||
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Used everywhere in the Al world
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The Global Al/ML Ecosystem of a

Managed
Inferenceon
AWS,Azureand 130,000+ datasets
GCP onthe hub

@ Inference Endpoints Cloud Platforms

Inference GIED

auto I No-code AutoML
600,000+ models

on the hub

4

o (N
HW-accelerated m GOOQ[E

training & inference

Hosted ML applications

-

inte) AMDIN aAWS & habana




Open-Source Ecosystem

* Transformers * Datasets

» Safetensors » Transformers.js * Hub Python Library

* Accelerate

« PEFT
* Text Generation Inference




Open vs Closed Models

Open and closed models have different benefits and should be considered for each use-case

& OpenAl ]
¥ :ﬂeta Y @ODEHAI ANTHROP\C




Energy/carbon footprint and LLMs

| stbytestetsing madds onyour domai and ki) et
|

Mostof the time the answer is “no” =>

Yes=>  Focuson efficient pretraining while taking a holisticview of
model life-cycle

Focus on efficient fine-tuning and

inference

Ressources:

- Power Hungry Processing: Watts Driving the Cost of Al Deployment? https://arxiv.org/abs/2311.16863

- Language models scalereliably with over-training and on downstream tasks https://arxiv.org/abs/2403.08540

- Region energy mix (e.g. solar, nuclear, coal, gas) can have a x500 impact on model carbon footprint: https://app.electricitymaps.com/



https://arxiv.org/abs/2311.16863
https://arxiv.org/abs/2403.08540
https://app.electricitymaps.com/

How to start on your PC
today




llama.cpp (Made in Sofia)

Q &) https:/github. ganov/ilama.cpp

ggerganov [ llama.cpp

(©) Issues 379 1 Pull requests 187 ) Discussions

¢, llama.cpp Fusiic

¥ master - ¥ 212 Branches © 1,686 Tags

Q Type [/|to search -

() Actions ] Projects 4 [ Wiki () Security |~ Insights

@Watch 505 ~ % Fork 78k ~ Starred 561k
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@ ochafik JSON schema conversion: # faster repetitions, min/maxLengt.. @ ®  aba324-9hoursago {5 2,664 Commits

.devops
.github
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cmake
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docs
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ggml-cuda
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media
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spm-headers

664

Contributors

tests
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Alann_tidy

55.1K

stars on Github

server: add cURL support to server Dockerfiles (#6474) last week
ci: disable Metal for macOS-latest-cmake-x64 (#6628) 20 hours ago
ci: fix BGE wget (#6383) 2 weeks ago
cmake : MSVC instruction detection (fixed up #809) (#39... 5 months ago
JSON schema conversion: 4 faster repetitions, min/maxL... 9 hours ago
eval-callback: Example how to use eval callback for debu... 2 days ago
JSON schema conversion: 4 faster repetitions, min/maxL... 9 hours ago
llama : add Command R Plus support (#6491) 4 days ago
llama : add Command R Plus support (#6491) 4 days ago
JSON schema conversion: # faster repetitions, min/maxL... 9 hours ago
Nomic Vulkan backend (#4456) 3 months ago
Nomic Vulkan backend (#4456) 3 months ago
media : add logos and banners last year
gpt2 : Add gpt2 architecture integration (#4555) 4 months ago
ggml : add mmla kernels for quantized GEMM (#4966) 2 months ago
llama : add Qwen support (#4281) 5 months ago
convert-hf-to-gguf : require einops for InternLM2ForCaus... last month
scripts : add --outdir option to hf.sh (#6600) 2 days ago
swift : package no longer use ggml dependency (#5465) 2 months ago
JSON schema conversion: 4 faster repetitions, min/maxL... 9 hours ago
~iida - rafantar inta miltinla filac (48980 2 waabe ann

180+
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About
LLM inference in C/C++

llama  ggml

Readme

MIT license
Security policy
Activity

66.1k stars

505 watching
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7.8k forks

Report repository

Releases 1,661

© b2664  Latest

7 hours ago

+ 1,660 releases

Packages 1

@ llama.cpp

Contributors 664
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+ 650 contributors

Languages
. -
® C#++ 736% ® C132%

Cuda 39% @& Python 38%
Metal 2.0% ® Objective-C 15%

50+

Other project Integrations

40+

Examples

7.8K+

Forks




MLX (Apple owned Open Source)
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@) 2 people Metal FFT for powers of 2 up to 2048 (#915) @ 267002d - yesterday

B circleci

post nanobind docs fixes and some updates (#889)

@ Watch 126 ~

(©) 473 Commits

3 weeks ago

Y Fork 780 - 7 Star 13.8k -

About

MLX: An array framework for Apple
silicon

@ mi-explore.github.iofmix/

mix

20+

| github Adds issue template with common questions (#345) 3 months ago
I8 benchmarks Metal FFT for powers of 2 up to 2048 (#9° yesterday [ Readme
- &5 MIT license
cmake Spelling (#342) 3 months ago . .
© Code of conduct Other project Integrations
B docs fix for grammatical typo in docs (#988) yesterday “Ar Activity
B examples Extensions (#962) 4 days ago =GR
¥ 13.8k stars
M I m mix Metal FFT for powers of 2 up to 2048 (#915) P—— B>
I python Metal FFT for powers of 2 up to 2048 (#915) yesterday % 780 forks
Report repository
B tests Update pre-commit hooks (#984) 2 days ago
[3 .clang-format awni's commit files 5 months ago Releases 16
[ .gitignore Safetensor support (#215) 4 months ago © v0.10.0 | Latest Exa mples
yesterday
[ .pre-commit-config.yaml Update pre-commit hooks (#984) 2 days ago
+ 16 releases
[ ACKNOWLEDGMENTS.md Better exceptions in case of invalid operations on mlx.cor... last week
. Packages
[ CMakeLlists.txt bumpity bump (#987) yesterday
No packages published
[} CODE_OF_CONDUCT.md contribution and code of conduct (#1) 5 months ago
2 O 2 ; [ CONTRIBUTING.md Readme (#2) 5 months ago Used by 238
[ LICENSE copyright + ack & months ago sﬂ ﬂ.m L2
[ MANIFEST.in Cl change (#645) 2 months ago Forks
Contributors 95
[ README.md link to other APls (#715) 2 months ago
06T060N
[ mix.pe.in awni's commit files 5 months ago - pe =
OCe0ae
[ pyproject.toml Switch to nanobind (#839) last month ) ; :

Contributors

13.8K

stars on Github
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One Click Tools

« C Q 5] igptaalLiofindex Q

e & o

GPT4AIl

A free-to-use, locally running,
privacy-aware chatbot. No
GPU or internet required.

2 Windows Installer & OSX Installer @ Ubuntu Installer

@ hitps:/Imstudio.ai

+back (), hold 10 see history

pinokio.computer
% We're hiring TypeScript and C++ Engineer

. pi IHD @ Discord ) GitHub
-— " # New in v0.2.19: Cohere Command R Plus, Mixtral 8x22B, &
= LM Studio S GT::E::CQZWS: e
= oal GPTA4AIll's Capabiliti
. # LM Studio Docs: https:/fimstudio.ai/docs
Discover, download, and run local LLMs = ‘ + do. On I “ R & C t I

on Your Computer

[ Download LM Studio for Windows 0219 Ot 1 CIO
A, Download LM Studia for Linux (Beta) 0219 WI I . Ic.
Studlo [s provided under the ferms of us ~ =
& Sign up for new version email updates
W Twitter ) Github Discord (= Email

([ »

Watch Later  Share

Y,
With LM Studio, you can ... v‘nf"“l coMP“IEn

# - Run LLMs on your laptop, entirely offline

- Use models through the in-app Chat Ul or an OpenAl compatible local server

FILE SYSTEM

CPU -
MEMAORY = =

[# - Download any compatible model files from HuggingFace @ repositories
=

- Discover new & noteworthy LLMs in the app's home page

LM Studio supports any ggml Llama, MPT, and StarCader model on Hugging Face




Open Al Platform
Architecture




Open Al Platform
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Production Ready with Vendors Lock-in
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Model
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From Proof of Concept
to Pilot
to Production




Lessons Learned

Set expectations

Minimize risks

Always experiment and build with the North Start to take itto production
Work 3x faster from product start to launch to happenin 6 months

CDOO00




Set Expectations

Building cool demos with GenAl is easy
Building an industrial or enterprise product with GenAl is hard

4 If you want cool demos to show everyone externally that you’re ahead of the curve, just do it!
O If you want your team to experiment and build out Al muscles for production, just do it!
O If you want a product, build data, get compute and train talents to build it, and just do it!




There are a lot of things GenAl can do

Q: But can these things meaningfully transform your customers’business?
A: Unclear




There are a lot of things Generative Al
can’tdo NOW

Q: But would GenAl still not be able to do those in the future?
A: Unclear

“When a distinguished but elderly scientist states that something is
possible, he is almost certainly right. When he states that something is
impossible, he is very probably wrong.”

- Arthur Clarke




End-2-End Performance
Optimization




Local Al Platform - Which Way?

i
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|

|

Recommended Enthusiasts Hardware: Recommended Pros Hardware:

Ryzen CPU Ryzen CPU RecommerI:/TedBEntkhll\JﬂszljizzHardware: RecommendedkPl\r/Iogjs'\H/lardware:
64GB RAM 256GB RAM aiegg RAM Maiggga RAM h
3090-RTX 6x4090-RTX with P2P Kernel

1TB SSD 4TB SSD 1TB SSD ATB SSD




When Local Al Platform is not Enough
Build Your Own Multi-user Al Platform

Data Lakehouse

Embeddings Model

U

Your Own Data —

Model

Factory .
Prompt Playground Guardrails

Programming
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API Call

Output/
API Call

Hybrid Identity Service
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Base Model/Function L|fecycle£ControI Plane
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calling

App/API/Inference on CPU and GPU
Local Platform on Computer/Edge GW/Phone

Orchestration
Routing

Embeddings DB

APIs/Plugins

Guardrails Service

Base Inferencing Backend

LLMOps

Backend API Services

Cache

laC

DevSecOps

Vault

Function Calling Backend

Coding Backend

Backend Inferencing and APIs on GPU, CPU, IPU, NPU




Lessons Learned

1.Choose the Best Models for your Use Cases
2.Balance fine-tunning and Data Pipelines
3.Activate only when you need

4.Inference Quantized Models

5.Use all available Hardware — Edge to Core
6.Make everything OSS Plug&Play

/7.5horten the Lifecycle of PoC-Pilot-Production




Compute Everywhere when Learning

G Q ) https://deepinfra.com/mistralai/Mixtral-8x22B-v0.1

Models Docs Pricing Chat Compare Blog

t Generation > mistralai/Mixtral-8x22B

mistralai/Mixtral-8x22B-v0.1

Mixtral-8x22B is the latest and largest mixture of expert large language model
(LLM) from Mistral Al. This is state of the art machine learning model using a
mixture 8 of experts (MoE) 22b models. During inference 2 expers are selected.
This architecture allows large models to be fast and cheap at inference. This
model is not instruction tuned.

@ Public | B3 $0.65/Mtoken | (™ 64k

Output

y. | just woke up

rk done. After




Open Al Platform Security




All Cybersecurity Best Practices Plus...
Meta Prompts, Grounding, ASCIl, DSPy red teaming...
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Beyond the wrappers, RAG
and Prompt Engineering -

Advanced Al Systems
Engineering




Lifecycle of an Al Model

d Training:

Data preparation

Efficient training techniques
Evaluation

d Fine-tuning:
RLHF, RLAIF

1 Inference:
Quantization
Deployment




System of Systems
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Complex Synthetic Datasets
Local Al Generation




Generate Synthetic Datasets Local

C Q @ https://github.com/argilla-io/distilabel

@ distilabel

Started In
2022

16

Contributors

[ ' argilla-io | distilabel Q Type /) to search > +- O n a8 .
de (*) Issues (27 11 Pull requests '8 ) Discussions () Actions [ Projects () Security |~ Insights
#® distilabel i @Wetch 10 ~ % Fork 48« v Star 693 -«
¥ main ~ ¥ 23 Branches © 11 Tags Q Gotofile t Add file ~ <> Code ~ ‘ About
Distilabel is a framework for synthetic
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Distilabel is aframework for
synthetic data and Al feedback for
Al engineers that require high-
quality outputs, full data ownership,
and overall efficiency.

Create a synthetic dataset seed locally on your own Al
platform for aligning models to a specificdomain

Active PRs



https://github.com/argilla-io/distilabel-workbench/tree/main/projects/farming

Practical Use Cases




Practical Use Cases

1.Content Creation

2.Automation of Routine Tasks
3.Human-Computer Interface Personalization
4.Assisted Software Development

5.Design and Prototyping

6.Synthetic data generation




#Thank You!
We Will Meet Again!
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