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1 System Requirements

e Use Google Colab pro for fine-tuning and evaluation of LLM models
e Select L4 GPU with "High RAM” toggle button enabled

e The selected environment should have 53 GB of RAM, 22.5 GB of GPU RAM and
235.7 GB of total disk space.

2 Data Acquisition

Although data is available in "MedQuAD-master” directory inside the zipped directory.
But dataset is publicly available to download as well at https://github.com/abachaa/MedQuAD
(Accessed at: 17/12/2024) (Abachaj 2024).

3 Project Structure

i google

i Llama-2-7b-chat-finetune
i MedQuAD-master

i microsoft

data_preprocessing.ipynb
gemma-2-finetuning.ipynb
llama-2-finetuning.ipynb

phi-2-finetuning.ipynb

text_summarization.ipynb

Figure 1: Project Structure

The project structure shown in Fig. [1|is explained below:

e Directories "google”, ”Llama-2-7b-chat-finetune” and “microsoft” contains fine-
tuned model parameter configurations that we can load in our code files and use
later.

e "MedQuAD-master” directory contains the raw dataset we downloaded from Git-
Hub link shared earlier.



e The dataset is in xml format, therefore the file data-preprocessing.ipynb converts
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data into CSV format and it also filters out data rows that contain empty string in
the answer column.

Afterwards, text_summarization.ipynb file is executed to generate extractive sum-
mary of the answers provided in the dataset.

By this point data preprocessing is done, so gemma-2-finetuning.ipynb, llama-2-
finetuning.ipynb and phi-2-finetuning.ipynb files can be run in any order as well as
it can be run in parallel as well.

Code Execution Guidelines

Preprocessing guidelines

Make sure to set current directory as root directory of the project and avoid chan-
ging any directory/file names.

Execute data_preprocessing.ipynb file cell-by-cell. When all the cells are executed
in sequential order, a new file MedQuAD.csv will be saved in root directory of the
project.

Execute text_summarization.ipynb file in sequential order to generate summary of
the answers. Summaries will be appended in the CSV file that was generated by
data_preprocessing.ipynb in the last step.

Fine-tuning guidelines

For fine-tuning of the LLM model, execute each of the three LLM model ipynb files
until the cell shown in fig. [2] Execute the cell shown in the fig. [2 as well if you
want to save the fine-tuned model configurations.

For evaluation of LLM models, continue execution until the cell shown in fig. [3
Cell shown in the figure calculates BLEU score.

# Save trained model
trainer.model.save pretrained(fine tuned model patH)
nnnnn

Figure 2: Cell - To save the fine-tuned model



1pip_ install nltk==3.8.1 -# Install nltk if you haven't already

import -nltk
from nltk.translate.bleu_score import sentence bleu

# Download necessary data- for nltk- (if not-already: downloaded)
nltk.download(punkt')

# Calculate BLEU scores for each row in test dataset
bleu_scores =[]
for index, row in test dataset.iterrows():
reference = row['test_prompt'] # Ground truth
candidate = row['generated response'] - # Model output

# Tokenize reference and candidate
reference_tokens = nltk.word tokenize(reference)
candidate_tokens = nltk.word_tokenize(candidate)
# Calculate BLEU score- (using- smoothing: function)
score = sentence bleu([reference tokens], candidate tokens, smoothing function=nltk.translate.ble
bleu_scores.append(score)

# Print- average BLEU score

avg_bleu = sun(bleu_scores) / len(bleu scores)
print(f*Average BLEU Score: {avg_bleu}")

Figure 3: Cell - For evaluation of the LLM

4.3 Load Fine-tuned LLM

e If you have you not executed any cell of the LLM fine-tuning code files. Make sure
to execute until and including the cell shown in fig.

to load fine-tuned LLM.

e Then execute the cell shown in the fig.

e To evaluate the loaded model, execute three cells shown in the fig [, Also, execute
the cell shown in the fig.

# The model that -you want -to train from the Hugging Face hub
model_name = "google/gemma-2-2b"

# # The instruction dataset to use
# dataset_name = "mlabonne/guanaco-1lama2-1k"

# Fine-tuned model - name
new_model = "google/genma-2-2b-finetuned"

# QLORA parameters

# LoRA-attention dimension
lora r =64

Figure 4: Prerequisite of loading saved model
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>~ # fine_tuned_model path = '/content/drive/MyDrive/Practicum/"

# Reload model - in FP16 and-merge it -with LoRA weights
base_model = AutoModelForCausalLM. from pretrained(
model_name,
ow_cpu_nmem_usage=True,
return_dict=True|
torch_dtype=torch.bfloat16,
device map=device map,

)
model = PeftModel. from pretrained(base model, fine tuned model path)

model = model.merge_and_unload()

# Reload  tokenizer to-save it
tokenizer = AutoTokenizer.from pretrained(model name, trust_remote code=True)

tokenizer.pad_token = tokenizer.eos_token
tokenizer.padding side = "right"

Python

Figure 5: Load Fine-tuned LLM



import locale

def getpreferredencoding(c = True)
return- "UTF-8"

locale.getpreferredencoding = getpreferredencoding

import locale
locale.getpreferredencoding = lambda: - "UTF-8"

1pip. install rouge score==0.1.2- # Install rouge score
from rouge_score- import rouge _scorer

# Initialize the ROUGE scorer
scorer = rouge_scorer.RougeScorer([‘rougel’, ‘rouge2', 'rougelL'], use_stemmer=True)

# Calculate ROUGE- scores for each row in-test dataset
rouge_scores = []
for-index, row in test dataset.iterrows():
scores = scorer.score(row['test_prompt'], rowl'generated_response'])

Figure 6: Evaluation steps of Fine-tuned model

For fine-tuning and loading fine-tuned LLM, same steps will be applied for all three
LLM files.
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