Open-source infrastructure for
LLIMS

Philipp Krahenbuhl, UT Austin



Parts of a model

- Architecture
- Weights

. Training code / data



Public models

Closed models

- Only model outputs accessible via online servers
Open models

- Only weights released

Open-source models

- Training code + datasets + weights released



Public models

Open models
Model weights available

Closed models - LLaMA1/2/3

Only model outputs available

- Mistral 7B / Mixtral

- GPT35/4
- Qwen
« Claude1/2/3
- Gemma
- Gemini / Bard
.« Grok
- Mistral Medium / Large
- Falcon

and many more....

Open-source models
Training code, datasets, weights released

- Vicuna

- OpenChat

- OLMo

- OpenfFlamingo

- BLIP / InstructBLIP
- LLaVA

and many more....



Public models

/ Open models Open-source models
| Model weights available Training code, datasets, weights released
Closed models - LLaMA1/2/3 - Vicuna
Only model outputs available
» Mistral 7B / Mixtral - OpenChat
- GPT35/4
- Qwen - OLMo
« Claude1/2/3 +
- Gemma - OpenfFlamingo
- Gemini / Bard
. Grok « BLIP / InstructBLIP
- Mistral Medium / Large
k - Falcon - LLaVA
~ and many more.... and many more....
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https://huggingface.co/models



https://huggingface.co/models

(Generation - Online chat Ul

== = 9 HugglngChat v0.7.0 Current Model o

i - oogle/gemma-7b-it
Making the community's best Al google/g

chat models available to everyone. 7 Model page €9 Website

Examples

Write an email from bullet list Code a snake game Assist in a task

@® Searchweb

Ask anything

Model: google/gemma-7b-it - Generated content may be inaccurate or false.



https://huggingface.co/chat/

(Generation - Online chat Ul

¥ Chatbot Arena LLM Leaderboard

» Backed hy nvar 1,000,000+ -ommunity vetas our plasform ranks the best LLM and Al ckzthats Fep ore the top Almadels an oar LLM lraderboa-d

“ Chat now!

https://Imarena.qi/

® random Image # New Round Ragenerate ws Share


https://chat.lmsys.org/
https://lmarena.ai/

O ‘ | -‘ ‘ | ( } ( : | | at l ] ¥ Chatbot Arena LLM Leaderboard
E— o Backed hy over 1,

000,CC0+ -ommunlity vetas our plasform ranks the best LLM and Al ckzthats Fep ore the top Almadels an oar LM leaderhoard

“+ Chat now!

-4 Expand tc sce the descriptions of T2 mocels

e Pros:
. Quick testing
. Good reference

° ® random Image # New Round Regenerate ws Share
e LONS
®

Chat history not private

Rate limitations

Limited models

Limited programmatic testing



(Generation - Local Chat Ul
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Get up and running with large
- Ollama: https://github.com/ollama/ollama language models.

Run Llama 3.2, Phi 3, Mistral, Gemma 2, and

: HOmO—Cpp: ALZZQ—LQ-QH S: ithUb'Com sl QnOV/HOmOQQQ other models. Customize and create your own.

Download -

Available for macQS, Linux,
and Windows



https://github.com/ollama/ollama
https://github.com/ggerganov/llama.cpp

(Generation - Local Chat Ul

D J[h AP]: import ollama
_ Ty7. (:) | | response = ollama.chat(model="'11ama3.1"', messages=I

' {
'role': 'user',
'content': 'Why is the sky blue?’',
3
. 1)
° OHQmQ qtttzs//g t’]u_k)(l)m/c_) chlLO ng print(response['message'] ['content'])

. [loma_cpp: https://github.com/ggerganov/llama.cpp
https://agithub.com/abetlen/llama-cpp-python

from llama_cpp import Llama

Llm = Llama(
model_path="./models/7B/Llama-model.ggquf",
# n_gpu_layers=-1, # Uncomment to use GPU acceleration
# seed=1337, # Uncomment to set a specific seed
# n_ctx=2048, # Uncomment to increase the context window

)

output = 1lm(
"Q: Name the planets in the solar system? A: ", # Prompt
max_tokens=32, # Generate up to 32 tokens, set to None to generate up to the end of the
stop=["Q:", "\n"], # Stop generating just before the model would generate a new question

echo=True # Echo the prompt back in the output
) # Generate a completion, can also call create_completion

print(output)


https://github.com/ollama/ollama
https://github.com/ggerganov/llama.cpp
https://github.com/abetlen/llama-cpp-python

[.ocal Chat Ul

.@.

Get up and running with large
 Pros: language models.

Run Llama 3.2, Phi 3, Mistral, Gemma 2, and

other models. Customize and create your own.

. Good reference

. PI’IVC]J[G (dlSOb‘e te‘emetryl |) Available for macQS, Linux,

and Windows

. Quick testing

- Fast on GPUs and M1+ Macs
e Cons:

. Limited scaling: single request only




Generation - Large scale generation
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Large scale generation - Inference sServers

» Huggingtace 1G Inference Server

User User User User



https://huggingface.co/docs/text-generation-inference/en/index
https://github.com/vllm-project/vllm
https://github.com/lm-sys/FastChat

# Install library
> pip i1hstall vllm

\/ ! ,T\v([ # Download model and and host inference server

python -m vllm.entrypoints.openal.api_server \
--model mistralai/Mixtral-8x7B-Instruct-v@.1 \

--tensor-parallel-size 8

curl http://localhost:8000/v1/chat/completions \
-H "Content-Type: application/json” \
-d '{
"model”: "mistralai/Mixtral-8x7B-Instruct-v@.1",

. |Install locally ;
3
S
$ "messages": [
3
3
S

« Run server

{"role": "user", "content": "Tell me a joke"}

. Use curl / python for requests ]

}1

#!/usr/bin/python3
from openal 1import OpenAl

# Modify OpenAl's API key and API base to use vLLM's API server.
openail_api_key = "EMPTY"

openai_apli_base = "http://localhost:8000/v1"

client = OpenAl(

ap1l_key=openai_api_key,
base_url=openai_api_base,

)

completion = client.completions.create(
model="mistralai/Mixtral-8x7B-Instruct-v@.1",
messages=[{"role": "user", "content": "Tell me a joke."}],

)

print("Completion result:”, completion)




VLLM

. Fastest inference

- Hides latency

« Private
- Requires (multiple) GPUs




[Talining frameworks

- Huggingface ecosystem

. Transformers

. TGl

-H;

. Accelerate



[Talining frameworks

. Torch ecosystem

. Torchtune

« Torchrun / FSDP / DDP

-H;

 torchtitan



[Talining frameworks

- DeepSpeed ecosystem

- Based on HuggingFace
. Integrated into
 Transformers

. Accelerate
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