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Workshop topics

1 | Introduction to LLMs

2 | Understanding LLM input data

3 | Coding an LLM architecture

4 | Pretraining LLMs

5 | Loading pretrained weights

6 | Finetuning LLMs
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Introduction to Large Language Models (LLMs)
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1) Via public & proprietary services

@ chatgpt.com

(D (@ ChatGPT4 v
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Quiz me on ancient Plan a relaxing day Make me a Content calendar

civilizations personal webpage for TikTok

@ Message ChatGPT

ChatGPT can make mistakes. Check important info.
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2) Running a (custom) LLM locally

® 0 ¢ $. workshop-dev # sebastian X +

& C 2% lightning.aiflightning-ai/thunder/studios/workshop-dev/code 0 B &« w% I}

‘ Lightnin... / «++/ workshop... ' GPU & Share & Publish

File Edit Selection View Go - £ this_studio -

@ EXPLORER ¥ 0_to_litgpt.md X e (I

v THIS_STUDIO litgpt-repo > tutorials > 0_to_litgpt.md > (*J # Zero to LitGPT: Gettmg Started with Pretramlng, Finetuning, and Using L -

e .|ightning_StUdiO # Zero to L1tGPT: Getting Started with Pretraining, Finetuning, and Using LLMs

S .studiorc This tutorial walks you through the main features and usage patterns for
$ on_start.sh sLitGPT, a library for pretraining, finetuning, and using LLMs that focuses on =i o
v litgpt-repo an efficient user experience while being developer-friendly. Sl

> .github
> config_hub

The tnnire follnwinn the inctallatinn nf | i+GPT are in chrannlnnical arder

PROBLEMS  OUTPUT DEBUG CONSOLE  TERMINAL  PORTS COMMENTS bJ)zsh +v [ W

> extensions
> litapt ¢ main ~/litgpt-repo J}
> tests
v tutorials
> developer-docs
> examples
> images
O_to_litgpt.md
convert_hf_checkpoint.md
convert_lit_models.md

deploy.md

> OUTLINE
> TIMELINE
X PmainT ®0A0 ®o Ln1,Col1 Spaces:2 UTF-8 LF Markdown Layout:U.S. 0
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3) Running a (custom) LLM locally

$. workshop-dev # sebastian X +

< C 2% lightning.ai/lightning-ai/thunder/studios/workshop-dev/code M 2 a4 ) #

‘ Lightnin... / =</ workshop... :a&% Share &% Publish ivi v

File Edit Selection View Go --- £ this_studio D & (0 0

@ EXPLORER deploy.md X 0 (I

v THIS_STUDIO tutorials > deploy.md > # Serve and Deploy LLMs > ## Serve an LLM > (= ### Step 2: Query the inference server
v _lightning_studio # Serve and Deploy LLMs
$ .studiorc

This document shows how you can serve a LitGPT for deployment.
$ on_start.sh

v litgpt-repo &nbsp;
> .github ## Serve an LLM
> config_hub
. This sertinn illustrates hnw we ran set un an inferencre server for a nhi=2 IIM
> extensions
_ PROBLEMS  OUTPUT DEBUG CONSOLE TERMINAL PORTS  COMMENTS zsh + v [I) W
> litgpt —_—
> tests 5 main ~/litgpt-repo |}
v tutorials
> developer-docs
> examples
> images
O_to_litgpt.md
convert_hf_checkpoint.md
convert_lit_models.md
deploy.md

download_model_weights.md

avaluiatinn md

> OUTLINE
> TIMELINE
X Pmind ®0A0 ®wWo Ln32,Col1 Spaces:4 UTF-8 LF Markdown Layout:U.S. 0
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Developing an LLM

STAGE 1: BUILDING
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STAGE 2: PRETRAINING
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Developing an LLM
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Developing an LLM
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BUILD A

https://mng.bz/Irp2

Sebastian Raschka

https://github.com/rasbt/LLMs-from-scratch

/lll MANNING

(Source for most figures and code)
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https://github.com/rasbt/LLMs-from-scratch

Developing an LLM

STAGE 1: BUILDING STAGE 2: PRETRAINING STAGE 3: FINETUNING
( N ( A 4 N ( N ( ) Dataset with class labels
preparatllon mechanism architecture | evaluation pretrained
L& sampling L J L y . oc-)p )L - J welghts Flnetunlng)

!

l / Classifier
(4) Pretraining)
Building an LLM —_—

Foundation model
T Personal assistant

(9) Finetuning) ?

WITH LITGPT Instruction dataset

Sebastian Raschka 13 Pretraining and Finetuning LLMs from the Ground Up



README 3[3 License V4

20+ high-performance LLM implementations with recipes to pretrain, finetune, deploy at scale.

From scratch implementations No abstractions Beginner friendly
Flash attention FSDP LoRA, QLORA, Adapter
Reduce GPU memory (fp4/8/16/32) 1-1000+ GPUs/TPUs 20+ LLMs

python 3.8 | 3.9 | 3.10 | 3.11 CPU tests passing § License Apache 2.0 § chat 988 online

Lightning Al - Quick start - Models - Finetune - Deploy - All workflows - Features - Recipes (YAML) - Tutorials

https://qithub.com/Lightning-Al/litgpt
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https://github.com/Lightning-AI/litgpt

Links

Lightning Studio:
https://lightning.ai/lightning-ai/studios/lims-from-the-ground-up-workshop

GitHub:
https://github.com/rasbt/L L M-workshop-2024
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https://lightning.ai/lightning-ai/studios/llms-from-the-ground-up-workshop
https://github.com/rasbt/LLM-workshop-2024

Setup instructions

Lightning Studio (recommended)

LLMs from the Ground Up (Workshop)

B Published July 4, 2024

Local: LLM-workshop-2024/setup/

= O rasbt / LLM-workshop-2024

¢> Code (©) Issues 19 Pullrequests [J) Discussions

¥ main ~ LLM-workshop-2024 / setup / (&
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