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Fantastic LLMs and How
to Train/Run Them

By Pete

lCE Feb 19, 2024



Agenda

‘ Train Them ‘ ‘ Run Them
- transformers for Training * Full-Size Models
- Google Colab - transformers for Inference
« Kaggle Notebook « Quantized Models
« LM Studio
« Ollama
- API

« Gemini Pro




Train Them!




to transformers

Train Them!




What is £ Hugging Face's transformers?

« High-level APIs for working with SOTA pre-trained models
« Specifically, Transformer-based models, e.g., ViT, AST, and ViViT

» Optimized and works with TensorFlow, PyTorch, and Flax
« Able to opt into a lower level at any time!

 Huge ecosystems!
- tokenizers: for tokenization
- datasets: for optimized data loading and works well with

transformers
- accelerate: for automatically choosing optimal accelerators,
both training and inference with device_map = 'auto’

ICE
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mailto:https://huggingface.co/docs/transformers/en/index
mailto:https://tensorflow.org
mailto:https://pytorch.org
mailto:https://flax.readthedocs.io/en/latest/
mailto:https://huggingface.co/docs/tokenizers/en/index
mailto:https://huggingface.co/docs/datasets/en/index
mailto:https://huggingface.co/docs/accelerate/en/index

transformers: Fine-Tuning A Pre-Trained Model

Step 1: Prepare your dataset

* |deally, prepare it with datasets

Step 2: Choose and download a pre-trained model
« Check available models on Hugging Face Hub
Step 3: Configure hyperparameters

» Check available hyperparameters on this page
Step 4: Prepare evaluation metrics

 For typical metrics, use Hugging Face's evaluate
Step 5: Train it



mailto:https://huggingface.co/docs/datasets/en/index
mailto:https://huggingface.co/models
mailto:https://huggingface.co/docs/transformers/v4.37.2/en/main_classes/trainer
mailto:https://huggingface.co/docs/evaluate/index

transformers: Fine-Tuning A Pre-Trained Model

. Caution!

Install all required dependencies first,
including PyTorch, TensorFlow, or Flax

Inteligent Computer Entertainment




transformers: Fine-Tuning A Pre-Trained Model

Step 1: Prepare your dataset v Accelerate

import numpy as np

import evaluate

from datasets import load_datase

from transformers import Auto enizer, AutoModelForSequenceClassification,
TrainingArguments,] Trainer

# Load the dataset
dataset = load dataset("yelp review full")

# Prepare the tokenizer
tokenizer = AutoTokenizer.from_pretrained('bert-base-cased")




transformers: Fine-Tuning A Pre-Trained Model

Step 1: Prepare your dataset

# How do you want to tokenize a string: padding, truncation, etc.
def tokenize_function(examples):

return tokenizer(examples["text"], padding="max_length",
truncation=True)

tokenized_datasets = dataset.map(tokenize_function, batched=True)

small_train_dataset =
tokenized datasets["train"].shuffle(seed=42).select(range(1000))

small _eval dataset =
tokenized datasets["test"].shuffle(seed=42).select(range(1000))




transformers: Fine-Tuning A Pre-Trained Model

Step 2: Choose and download a pre-trained model
Step 3: Configure hyperparameters

# Download the pre-trained model
model = AutoModelForSequenceClassification.from_pretrained(
"bert-base—cased", num_labels=5)

# Prepare hyperparameters
training_args = TrainingArguments(output_dir="test trainer”,
evaluation_strategy="epoch")




transformers: Fine-Tuning A Pre-Trained Model

Step 4: Prepare evaluation metrics

# Select an evaluation metric
metric = evaluate. load("accuracy")

# Define how to evaluate each (epoch|step)
def compute_metrics(eval_pred):
logits, labels = eval_pred
predictions = np.argmax(logits, axis=-1)
return metric.compute(predictions=predictions, references=1labels)




transformers: Fine-Tuning A Pre-Trained Model

Step 5: Train it

trainer = Trainer(
mode l=mode,
args=training_args,
train_dataset=small _train_dataset, @ tuned_model
eval_dataset=small_eval_dataset, B config.json

compute_metrics=compute_metrics, B model.safetensors

)

B training_args.bin

trainer.train()

trainer.save model("tuned model")




transformers: Fine-Tuning A Pre-Trained Model

Resources

 Full tutorial:
https://huggingface.co/docs/transformers/en/training

* Opt for lower-level interfaces by
* TensorFlow: simply import the model class with prefix “TF"

« PyTorch: do not use the Trainer interface and create your own
training loop

» Build a custom model by simply extending the
PreTrainedModel abstract class

* How to prepare your own dataset using datasets:
nttps://huggingface.co/docs/datasets/en/create_dataset



https://huggingface.co/docs/transformers/en/training
mailto:https://huggingface.co/docs/transformers/main_classes/trainer
mailto:https://huggingface.co/docs/transformers/main_classes/trainer
mailto:https://huggingface.co/docs/transformers/main_classes/trainer
mailto:https://huggingface.co/docs/transformers/en/custom_models
mailto:https://huggingface.co/docs/datasets/en/index
https://huggingface.co/docs/datasets/en/create_dataset

Google Colaboratory 101 .

Train Them!




https://colab.research.google.com

* Google Account required
« Jupyter notebook
« Connected to Google Drive

* Free GPUs! (w/ fluctuation)
« Optinis required

* If notebook session is not active, you may get cut off
« At most 12 hours of running

ICE
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https://colab.research.google.com/

How to Opt in GPU?

laboratory

sert Runtime Tools Help

Runtime type

Python 3

Hardware accelerator @

O cpru (@ T4GPU

QO Tru

Disconnect and delete runtime

Change runtime type Want access to premium GPUs? Purchase additional compute units

Manage sessions

View resources
Cancel

lcE Step 1: Change runtime type Step 2: Select T4 GPU

Inteligent Computer Entertainment



Resources

« Example:
https://colab.research.google.com/drive/18cNNOAfoOJRNWOXH

wwcP1pmaHgGCUREI?usp=sharing

« Basics of Jupyter Notebook:
https://www.datacamp.com/tutorial/tutorial-jupyter-notebook

 How to download your own files?

« Google Drive
« from google.colab import drive
« drive.mount('/content/drive’)

 Curl
ICE « lcurl https://dummyjson.com/products/1 -o datal.json

Inteligent Computer Entertainment


https://colab.research.google.com/drive/18cNN0Afo0JRNW0XHwwcP1pmaHqGCUREI?usp=sharing
https://colab.research.google.com/drive/18cNN0Afo0JRNW0XHwwcP1pmaHqGCUREI?usp=sharing
https://www.datacamp.com/tutorial/tutorial-jupyter-notebook
https://dummyjson.com/products/1

Kaggle 101

Train Them!

b




https://www.kaggle.com/code

* Mobile phone number verification may be required

» Better GPUs and more detailed configurations
« Upto 40 GPU hours/week
« Optinis required

« Can run as long as needed



https://www.kaggle.com/code

How to Opt in GPU?

Notebook options

Notebook options A

ACCELERATOR
None v

None

No persistence

GPU T4 x2

Pin to original environment

GPU P100

TPU VM v3-8
n

© intemet on “Internet on
Pin to original environment

[ AddTags )

_ Step 1: On the right side bar, scroll to Step 2: Select GPT T4x2 or GPU P100
!CE “Notebook options”

Inteligent Computer Entertainment



Run Them!




HuggingFace

‘ Pipelines ‘ ‘ AutoModels

« Optimized for inference only « Support both training and

« Very high-level of abstraction inference

« Support tasks across modalities - High-level of abstraction
* Not all tasks are supported « Require basic understandings

 For chat models, prompt of the model
templates are automatically * For chat models, prompt
managed templates must be manually

managed




Pipelines for LLMs ¥ Accelerate

* Pre-trained

genai = pipeline("text-generation', model= ,‘device_map 'auto'b

text_completion = genai(“prompt")
res = text_completion[—l]['generated_text'].replace(“prom#t“, ")

e Chat

genai = pipeline("conversational', model= ,] device_map 'auto’b
conversation = Conversation("prompt")
chat_completion = genai(conversation)

!cées = chat_completion.generated_responses|[- 1]

Inteligent Computer Entertainment



AutoModel

tokenizer = AutoTokenizer.from_pretrained( )
model = AutoModelForCausalLM. from_pretrained/( )
prompt = "Hi!"

inputs = tokenizer(prompt, return_tensors="pt")
generate_ids = model.generate(inputs.input_ids, max_length=30)

res = tokenizer.batch_decode(generate_ids,
skip_special_tokens=True, clean_up_tokenization_spaces=False) [0]

ICE

Inteligent Computer Entertainment



Ollama: Windows, macOS

.@.

Get up and running with large
language models, locally.

Run Llama 2, Code Llama, and other models.

Customize and create your own.

Download V

Available for macOS, Linux,

I ‘0 E and Windows (preview)




1. Start it

| Usage:
|  ollama [flags]
ollama [command]

Available Commands:
serve Start ollama
create Create a model from a Modelfile
show Show information for a model
run Run a model
pull Pull a model from a registry
push Push a model to a registry

list List models

cp Copy a model

rm Remove a model

help Help about any command

Flags:
-h, —help help for ollama
-v, —version Show version information

O"ama Use "ollama [command] —help" for more information about a command.

Step 1: Click on the icon Step 2: Check if the application is ready

ICE

Inteligent Computer Entertainment




2. Download a Model

$ ollama run <model_name>

Example
$ ollama run mistral



3. Interact with it!

i - S A Lo A T




from openai import OpenAl

3. Interact with it!

chat_completion = client.chat.completions.create(

Llo!"}]

o d nt(chat_completion.choices[0].message.content)
Via OpenAl Client!

Add Code Cell Add Markdown Cell Add SQL Cell

ICE
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LM Studio: https://Imstudio.ai

rsion email updates

» New in v0.2.14: Bug fixes, pin models & chats, and support for Qwen1.5!
- .
= LM Studio

Discover, download, and run local LLMs

Run any | LLaM Falcor MPT \' StarCoder \ Replit ’T-Neo-X | gguf @ models from Hugging Face

& Download LM Studio for Mac (M1/M2/M3) 0.2.14
[ Download LM Studio for Windows

4. Download LM Studio for Linux (Beta) 0.2.14

LM Studio is provided under the terms of use

! | E Twitter ) Github Discord (& Email

Inteligent Computer Entertainment



https://lmstudio.ai/

1. Download a Model

LM Studio Clear Results | Go Estimated total RAM: 68 GB (® Community

Found 4637 results on @ Hugging Face Hub Sort: Most Like  ~ Filter: Compatil
TheBloke/Mistral-7B-Instruct-v@.1-GGUF
Learn more about this Model on @ A

TheBloke/Mistral-78-Instruct-ve.1-GGUF GGUF 78 Archite Mistral

12 Available Files Filter by: ~ Compatibility Guess

TheBloke/Mixtral-8x78-Instruct-ve.1-GGUF
mistral-7b-instruct-ve.
Download ®

MODEL FILE || @2.K @
TheBloke/Mixtral-8x78-ve.1-GGUF
1-7b-instruct-ve.
Download @
MODEL FILE | [ Q3 K S @
TheBloke/L1lama-2~7B~Chat-GGUF
mistral-7b-
Download @
MODEL FILE || Q3 KM ©
TheBloke/dolphin-2.5-mixtral-8x7b-GGUF

Download

TheBloke/Mistral-7B-Open0rca-GGUF MODEL FILE | (@3 LD

mistral-7b-instr

Download @
TheBloke/Mistral-78-v@.1-GGUF MODEL FILE

instruct-ve
Download ®
TheBloke/zephyr-78-beta-GGUF MODEL FILE || Q4 K S D = -

stral-7b-instruct
TheBloke/Opentermes-2.5-Mistral-78-GGUF - Download
MODEL FILE || Q4 KM ©

TheBloke/Mistral-7B-Instruct-ve.2-GGUF

TheBloke/Llama-2~138-chat-GGUF

-
Model Downloads
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2. Chat

Qwen - qwen chat g2 k 70B 1_5 gguf

Chats + New Chat & Export Qwen - gwen chat g5 k m 14B 1.5 gguf ( Markdown
Look at examples in the *
Look at examples in the *... ) £ Look at examples in the "Examples"” section and utilize examples and information from that section to perform the following
task.
k at examples in the *
k at examples in the * X What's the best way to detect hallucination in LLMs?
ok at examples in the *
Detecting hallucinations in Large Language Models (LLMs) can be challenging, but a multi-faceted approach is often

recommended. Here are some steps and methods to consider:

4 | answer an em

1. Contextual analysis: Examine if the generated content is consistent with the context provided. If the model deviates
significantly from reality, it might indicate hallucination.

2. Fact-checking: Implement or use existing fact-checking tools to verify the accuracy of the information generated.

3. Contrastive evaluation: Train a discriminator model to distinguish between LLM-generated content and human-written
text. High accuracy of the discriminator could be an indicator of hallucinations.

4. Human evaluation: Ultimately, expert humans can best identify if a response is a hallucination. Crowd-sourcing
platforms or expert annotators can provide valuable insights.

In summary, detecting hallucination in LLMs requires a combination of automatic and human-based methods for context

analysis, fact-checking, contrastive evaluation, and human evaluation.

== Export as Screenshot

© to send, shift + € for new line
Model Downloads
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Settings Reset to Default Settings

@ ChatML

System Prompt / Pre-Prompt

Perform the task to the best of your ability.

B Ask before overriding

GPU Acceleration © Show Help

¥ Use Apple Metal (GPU) on

Tools
Model Inspector

Context Overflow Policy

Stop at limit

Keep the system prompt and the first user
message, truncate middle

o Maintain a rolling window and truncate past
messages

Conversation Notes

ed notes for this chat




3. Run a Server

Qwen - qwen chat q2 k 70B 1_5 gguf

Server Model Settings Reset to Default Settings

Local Inference Server Client Code Examples chat (python)

openai OpenAl

Configuration
9 client = OpenAI(base_url= , api_key=
Discard Changes  Override Preset

Server Port completion = client.chat.completions.create(
model=
Cross-Origin-Resource-Sharing (CORS) U Acceleration ) Show Heip
messages= [
{
{

Request Queuing ¥ Use Apple Metal (GPU) on

ose Server Logs
oA 1, Context Length

temperature=0.7, -

Apply Prompt Formatting 728

0 Copy Code Advanced Configuration v

Start Server print(completion.choices[@].message)

A, Server logs .
New Preset b Export to JSON

Prompt Format
Message format previ
{System}

##% Instruction:

Tools
Model Inspector
Context Overflow Policy

Behavior for when the generated tokens length
he context window size
Stop at limit

Keep the system prompt and the first user
message, truncate middle

¢ Maintain a rolling window and truncate past
messages

Inteligent Comguter Entertanment Model Downloads




4. Interact via OpenAl Client

from openai import

chat_completion = client.chat.completions.create(

=[{

(chat_completion.choices[0] .message.content)

Add Code Cell Add Markdown Cell Add SQL Cell

ICE
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Gemini Pro




https://github.com/google/generativ
e-ai-python

import google.generativeal as genail
genai.configure(api_key=os.environ["API_KEY"])
model = genai.GenerativeModel("gemini-pro")

response = model.generate_content("Hi!")
print(response.text)

Rate limit: 60 requests/minute
ICE -
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https://github.com/google/generative-ai-python
https://github.com/google/generative-ai-python

