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Phan I: Gidi thigu

Chatbot (Large Language Models): Chatbot 13 mot trong nhitng ting dung phd bién nhét trong
linh vige Tri tué nhan tao (AI). Diéu nay cang duge thay ro hon véi sy ra doi ciia cAc Mo hinh ngon ngit
16n (LLMs) trong thoi gian qua v6i kha nang thuc hién rat nhiéu cac tdc vu khac nhau véi do chinh
xac cao va van dang duge phat trién, cai tién. Sy tién bo trong cong nghé nay khong chi cai thien chat
lugng tuong tac gitta ngusi va may, ma con md ra nhing kha nang mdéi trong viéc tu dong hoéa va ca
nhan héa cac dich vu.

@ You

xin chao

ChatGPT

Xin chao! Ban can t6i giup gi hém nay?

@ You

t6i can ban h&'trd t6i hoc 1ap trinh python

ChatGPT

Tat nhién, toi rat vui long h&'trg ban hoc 1ap trinh Python. Python 1a mét ngon ng(f 1ap
trinh phd bién va manh mé; t6t cho ca ngudi méi bt dau va 1ap trinh vién cé kinh
nghiém. Ban cé mudn b&t dau tif ca ban, hay ban da co kinh nghiém Iap trinh va muén

hoc nhifng thif cu thé hon?

Hinh 1: Anh minh hoa vé ChatGPT, mot tng dung lien quan dén Chatbot sit dung M6 hinh ngon ngit
16n (LLMs).

Cu thé, véi Chatbot, chiing ta can xay dyng mot chuong trinh c6 thé tuong téc duge véi ngusi ding
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bang vin ban, thuong sé duge dién ra trong mot hop tin nhan thoai. Nhu vay, chuong trinh méa ching
ta xay dung trong project nay sé c6 Input va Output nhu sau:

e Input: Mot doan van ban vé6i noi dung bat ki (prompt).
e Output: Mot doan van ban phan hoi tit Chatbot (response).

Bén canh xay dyng mot chuong trinh Chatbot c¢6 thé tra 15i cac hoi thoai thuong nhat, ching ta
ciing s& md rong tim hiéu thém vé cach lam cho Chatbot st dung mé hinh ngén ngit 16n c6 thé hoat
dong t6t trén mot cong viéc ¢d dinh nao doé. Cu thé, ching ta lam cho Chatbot cai thién kha nang gii
toan tiéu hoc thong qua viéc fine-tuning trén bo dit lieu vi_grade school math mecq, day la bo data
vé cac bai tap toan tit 16p 1 dén 5 bang tiéng Viet.

1+1=? ChatBot m—  1+1=3

—) ChatBot

I

Finetuned

Dataset

1+1=2 —  ]+1=2

ChatBot

Hinh 2: Minh hoa vé viéc fine-tuning M6 hinh ngon ngit 16n trén bo dit lieu vé toan


https://huggingface.co/datasets/hllj/vi_grade_school_math_mcq
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Phan II: N6i dung
A. How to use Google Colab

Dé thuan tién trong viéc huén luyén céc mo hinh Tri tué nhan tao (AI), ching ta sé dung Google
Colab lam moi truong cai diat. Cac bude st dung Google Colab duge thyc hién nhu sau:

e Buéc 1: Truy cap vao duong dan sau: link. Néu truy cap thanh cong, cac ban sé thay giao dién

nhu hinh duéi day:

( Welcome To Colaboratory
File Edit View Insert Runtime Tools Help

+ Code +Text 4 CopytoDrive

= Table of contents ox

Q_  Getting started
Datascience Welcome to Colab!
Machine learning

(=] More Resources paleﬂe

Featured examples

Section

Pang nhap tai
khoan Google

What is Colab?

If you're already familiar with Colab, check out this video to learn abo

nteractive tables, the executed code history view, and the command

Colab, or "Colaboratory”, allows you to write and execute Python in your browser, with

+ Zero configuration required
= « Access to GPUs free of charge
+ Easy sharing

Whathar unisea a ehidant 2 data eciantict ar an Al racaarchar Calah ~can maka vaiir wark aaciar Wateh Intradintion ta Palah ta laarn mara ar

® x,

Hinh 3: Giao dién chinh ctia Google Colab

Sau do6, cac ban hiy dang nhap bang tai khoan Google clia minh. Néu dang nhap thanh cong,

mot ciia s6 mdi sé hien lén nhu hinh duéi day:

Google Drive

Loc s6 tay

Tieu d&

€O Colaboratory chao mimg ban!

GitHub

Mélanganday  Bugc molan dau

nhat a -

15:05

SGtayméi  Hiy

Hinh 4: Giao dién Google Colab sau khi ding nhap thanh cong

e Buéc 2: Khdi tao notebook méi. Notebook sé 1a giao dién dé ta c6 thé viét cac dong lenh Python.
Dé tao dugc notebook, cac ban thuc hién thao téc theo hinh duéi day:


https://colab.research.google.com/?utm_source=scs-index
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ViDu Gan bay Google Drive GitHub TailLén

Loc so tay

M [an gan day Buge mé lan dau

Tieu e )
feude nhat -

0 Colaboratory chao ming ban! 15:.05 15:05 A

Click chon s& tay mdi (New
Notebook)

Hinh 5: Khdi tao notebook méi

e Buéc 3: Thay doéi runtime ciia notebook tit CPU thanh GPU.

Thai gian chay Céngcu Trggilp Moi thay d&i da

st cd Cai dat sé ta
( £ Untitled3.ipynb Chay tat ca 38/Ctri+F9 a y
Tép Chinhsira Xem Chén Céngcu  Tro giup Thyrc thi cac 6 trude R/Cirl+F8 — S—
+Ma -+ Vanban Thue thi 6 d4 Iy tigu diém 38/Ctri+Enter Trinh téng t6c phan cing

GPU v

Thyc thi 6 da chon 3 /Ctrl+Shift+Enter
S DE khai thac£6i da Colab, tranh sir dung GPU trir trugng hop ban
Q ° 1] Thue thi cde 6 & dudi 38/Ctr+F10 e ) SR
can cé moytrinh tang téc. Tim hiéu thém
(x} §
[] Thrc thi trong nén
O o2 ) S o A :
Ba/t mudn sé tay cua minh ti€p tuc hoat déng ngay ca

. . . e T
Ngét ket n6i va xod thi gian chay i ban déng trinh duyét? Nang cap lén Colab Pro+

[ Thay d8i loai thai gian chay ] [J 86 qua két qua ctia 6 chira mé khi luu s6 tay nay
1. Click vao “Thoi gian Quén Iy phién Ha 5
chay (Runtime)” i i
2. Click vao "Thay d3i loai th&i gian 3. Click ddi tir None sang 4. Click chon “Luu
chay (Change Runtime Type)” GPU (Save)”

Hinh 6: Cac buéce kich hoat GPU cho notebook mdéi trén Google Colab

e Budc 4: Cudi ciing, dé c6 thé thyc thi cac dong lenh Python, ta can khéi dong notebook. Cac
thao tac khéi dong mot notebook trong Google Colab sé nhu hinh sau:
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( £ Untitled3.ipynb
Tép Chinhsta Xem Chén Thiigianchay Céngey Trogidp Mol thay dGi da duoe luu

+ M3+ Vinban

B8 nhanxét &% Chiasé I3

Kétndi ~

/ Chinhsiia |~

2. Cho' cho dén
khi c6 tick xanh

m o B8R W
Q ° 1
%)
]
1. Click “Két noi
(Connect)”
=2
>

Da két ngi vdi
Python 3 Phén phu trg Google Compute Engine (GPU)

RAM: 0.78 GB/12.68 GB § dia: 38.73 GB/78.19 GB

Hinh 7: Khéi dong mdt notebook ¢6 GPU trong Google Colab

Sau khi thyc hién cdc bude trén, cac ban da c¢6 mot moi truong code Python véi GPU mién phi ti

Google.
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B. Fine-tuning VinaLLaMA for Chatbot

Trong phan nay, ching ta sé xay dung mot Chatbot stt dung M6 hinh ngon ngit 16n dude huan luyén
chii yéu trén bo dit lieu tiéng Viet 1a VinaLLaMA. Cac bude thie hién nhu sau:

1. Cai dat thu vién: Ching ta sé can cai dat mot sé thu vien sau dé c6 thé chay dugc mot mo
hinh ngén ngtt 16n tu thu vién HuggingFace:

1 !pip install -q -U bitsandbytes

2 !pip install -q -U datasets

3 !pip install -q -U git+https://github.com/huggingface/transformers.git
1 !'pip install -q -U git+https://github.com/huggingface/peft.git

5 !pip install -q -U git+https://github.com/huggingface/accelerate.git

6 !pip install -q -U loralib

7 !pip install -q -U einops

s !pip install -q -U googletrans==3.1.0a0

2. Import cac thu vién can thiét: Sau khi da tai xong, chiing ta sé thyc hién import cac thu vién
da tai ciing nhu mot s6 thu vien khac dé phuc vu cho chuong trinh:

1 import json

2 import os

3 import bitsandbytes as bnb
1 import torch

5 import torch.nn as nn

6 import transformers

s from googletrans import Translator

o from pprint import pprint

10 from datasets import load_dataset

11 from huggingface_hub import notebook_login
12 from peft import (

13 LoraConfig,

14 PeftConfig,

15 PeftModel,

16 get_peft_model,

17 prepare_model_for_kbit_training
18 )

19 from transformers import (

20 AutoConfig,

21 AutoModelForCausallLM,

22 AutoTokenizer,

23 BitsAndBytesConfig

24 )

25

26 os.environ["CUDA_VISIBLE_DEVICES"] = "O"

3. Khéi tao mo hinh: M6 hinh ngdn ngit 16n ma ching ta sé sit dung trong bai nay co tén goi la
VinaLLaMA, mot mo hinh duge nhém tac gid ngusi Viet thiyc hién huan luyén trén bo dit lieu
chii yéu vé tiéng Viet. Dé khdi tao mo hinh lén trén file notebook, chiing ta sé chay doan code

sau:
1 MODEL_NAME = "vilm/vinallama-7b-chat"
2
3 bnb_config = BitsAndBytesConfig(
4 load_in_4bit=True,

bnb_4bit_use_double_quant=True,
6 bnb_4bit_quant_type="nf4",
bnb_4bit_compute_dtype=torch.bfloatl6

~
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8
9
10
11

12

25
26
27
28

30
31
32
33
34

36
37
38
39

)

model = AutoModelForCausallM.from_pretrained(
MODEL_NAME ,
device_map="auto",
trust_remote_code=True,
quantization_config=bnb_config

)

tokenizer = AutoTokenizer.from_pretrained (MODEL_NAME)
tokenizer.pad_token = tokenizer.eos_token

model.gradient_checkpointing_enable ()
model = prepare_model_for_kbit_training(model)

config = LoraConfig(
r=16,
lora_alpha=32,
target_modules=[
"q_proj",
"up_proj",
"o_proj",
"k_proj",
"down_proj",
"gate_proj",
"v_proj"
1,
lora_dropout=0.05,
bias="none",
task_type="CAUSAL_LM"

model = get_peft_model (model, config)
Trong dé:

e Dong 1: Khai bao bién chita tén ctia mo6 hinh ngon ngit 16n chiing ta mong muén st dung,
G day sé la VinaLLaMA phién ban 7b-chat.

e Dong 3 - 40: Khdi tao mo6 hinh va cac cai dat can thiét.

. St dung mé hinh (truéc khi huan luyén): Mo hinh vita khéi tao da dugc nhom tac gia

huan luyén trén mot bo dit lieu rat 16n, c6 thé thuc hien duge nhiéu task khac nhau. Chiing ta c6
thé tuong tac véi mo hinh ngay lic nay, bing cach viét mot doan chat mo td ménh lenh nao dé
(prompt) va giii vao mo hinh. Sau mot khoang thai gian tinh toan, mo hinh sé tra vé cau tra loi
phu hgp. Cach thyc hién nhu sau:

(a) Cai dat mot vai tham sé can thiét cho mo hinh, cdc tham s6 nay sé 4nh huéng dén két qua
tra 10i cia mo hinh ngén ngit 16n:

1 generation_config = model.generation_config

2 generation_config.max_new_tokens = 200

3 generation_config.temperature = 0.7

4 generation_config.top_p = 0.7

5 generation_config.num_return_sequences = 1

6 generation_config.pad_token_id = tokenizer.eos_token_id
7 generation_config.eos_token_id = tokenizer.eos_token_id
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(b)
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Khai bao prompt: Chiing ta sé khdi tao mot bién chita doan prompt, cAu ménh lénh hoiic
mot doan tin nhin ma chiing ta mudn gii vao moé hinh. Cu thé trong VinaLLaMA, ching ta
sé c6 format ¢6 dinh cho doan prompt nhu sau:

prompt = """

<|im_start|>system

Ban 13 mdt trg 1i AI hiu ich. Hay trd 13i ngudi ding mdt cich chinh xé&c.
<|im_end|>

<|im_start|>user

{your task}

<|im_end|>

<|im_start|>assistant

mrnostrip ()

Trong do6, {your task} 1a mot doan van béan mo t4 mot nhiém vu, cau héi hay mot cau noi
bat ki ma ban mong mudn giti dén mo hinh.

Dua vao format trén, ta c6 thé thit diat mot yéu cau xay dung mot ham Python cho mo hinh
nhu trong moéi trudng code sau:

prompt = """

<|im_start|>system

Ban 13 mdt trg 1i AI hiu ich. Ha3y trd 13i ngudi ding mdt c&ch chinh xé&c.
<|im_end|>

<|im_start|>user

Viét mét ham tinh tdng hai s& trong python

<|im_end|>

<|im_start|>assistant

" ostrip ()

Chay mé hinh: St dung doan code dudi day, ta dua doan prompt da khéi tao dé lay cau
tra 161 tit mo hinh nhu sau:

%htime
device = ’cuda’ if torch.cuda.is_available() else ’cpu’
encoding = tokenizer (prompt, return_tensors="pt").to(device)
with torch.inference_mode () :
outputs = model.generate(
input_ids=encoding.input_ids,
attention_mask=encoding.attention_mask,
generation_config=generation_config
)

print (tokenizer.decode (outputs [0], skip_special_tokens=True))

Khi quéa trinh tinh toan hoan tat, ta nhan dugc két qua in ra man hinh 13 cau tra 18i clia mo
hinh tng véi doan prompt:
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<|im_start|> system
Ban 1la mdt tro 1i AI hiru ich. H3y tra 10i ngudi dung mét cach chinh xéac.

<|im_start|> user | ,
Viét mét ham tinh téng hai soé trong python

<|im_start|> assistant i . o,
Dué¢i day la mdét ham Python nhén hai s6 lam dau vao va tra vé tong cla ching:

*python
def add_two_numbers(a, b):
return a + b

# Vi du s dung
result = add_two_numbers(5, 3)
print(result) # Két qud: 8

Ham nay, “add_two_numbers®, nh&n hai tham sé, “a’ va b>, dai dién cho hai sb ban muén coéng. N6 st dung todn t& “+
CPU times: user 20.3 s, sys: 231 ms, total: 20.5 s
Wall time: 20.6 s

Hinh 8: Vi du vé cau tra 1i ctia mo6 hinh vé viéc viét mot ham Python ting v6i mo ta trong prompt

Nhu vay, c6 thé thay chi v6i mo hinh gbc (goi 1a pre-trained model), ching ta da cé thé
tuong tac v6i mo hinh ngon ngit 16n va yéu cau thie hién mot tac vu nao dé véi do chinh
xéac tuong ddi. Trong linh vigc Machine Learning, ching ta con c6 thé cai thien két qua cia
pre-trained model véi mot task cu thé nao do bang cach ap dung mot ky thuat duge goi 1a
fine-tuning. Cu thé, chiing ta sé tiép tuc thuc hién huén luyén mo hinh, trén mot bo dit lieu
v6i cac task cu thé hon (iing v6i nhu cau va muc dich st dung cia ching ta).

5. Tai bd dit liéu fine-tuning: Trong bai nay, vi muc tiéu cta ching ta la xay dung mot Chatbot
6 thé tro chuyen nhitng cudc déi thoai thuong nhat, nén & phan sau ching ta sé thyc hién fine-
tuning VinaLLaMA trén bo dit lieu hoi thoai dé cai thien chat Iugng cau tra 1oi. Ta thuc hién tai
bo dit lieu c6 tén la alespalla/chatbot instruction prompts nhu sau:

1 data = load_dataset(’alespalla/chatbot_instruction_prompts’)

response prompt
string string

. Detexmine the cause of the clog. Clogs in kitchen

' . . -
drains can be caused by food, grease, soap scum, and.. LIEISE Sali) SRS ULV S0 et s (7 SRS CEL Sl &

I have broken something by accident in the past as I'm just going to go to the store and whatever will
well, so I definitely empathize with you about the.. happen it's going to happen.

Bonjour Translate the phrase "Good Morning" to French
Samurai warriors played an incredibly important role What contribution did Samurai warriors make to

in the development of Japanese culture. Samurai.. Japanese culture?

I think both you and your friend will feel better

about the situation if you're just honest. Both of yo.. UEEI TERARD) o) e Eldiiss

Step 1: Gather all the ingredients you will need for I am cooking for guests tomorrow and need to know how
the aioli: 1/2 cup of mayonnaise, 1 garlic clove.. to make aioli. Can you give me a step-by-step recipe.

Hinh 9: Minh hoa mot s6 mau dit liéu trong bo dit lidu vita tai vé
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Trong doan code, ta sit dung ham load\_data() tit thu vién datasets, ham nay cho phép tai céc
bo dit liéu trong database ctia thu vién. Bo dit lieu dugde ta luu vao bién data, khi in bién nay, ta
¢6 thong tin nhu sau:

1 data

DatasetDict({
train: Dataset({
features: ['response', 'prompt'],
num_rows: 258042
})
test: Dataset({
features: ['response', 'prompt'],
num_rows: 64511
¥
H

Hinh 10: Dt liéu ctia bién data. Bién c6 kiéu dit lieu 1a DatasetDict, mot kiéu dit lieu rieng biét cla
thu vién datasets

0 day, chiing ta c6 thé hinh dung bién data lic nay la mot dictionary chita hai key 1a “train’ va
'test’. Day 1a hai bo dit liu, chia list cdc thong tin vé cau prompt clia ngudi dung va cau tra 1oi
ciia mo6 hinh tuong tng.

6. Xay dung bd dit liéu fine-tuning: V6i bo dit lieu da tai, ching ta sé sit dung dé thuc hien
fine-tuning mo hinh, titc sé huan luyén cho mo hinh hoc thém cac dit liéu tit bo dit lieu mdéi nay.
Cac buéce lam nhu sau:

(a) Xay dung ham tao prompt: Trong truong hop huan luyén VinaLLaMA, chiing ta can
thay doi dit lieu vao ding format prompt nhu & phan truée. Nhan thay trong format prompt,
o user sé nhan input ctia ngusi diing, ing véi truong "prompt"ciia bo dit lieu. O assistant
la cau tra 16i cia mo6 hinh, ng véi truong "response'ctia bo dit lieu. Vi vay, ta sé xay dung
ham dé dua vao ding khuon format nhu sau:

1 def generate_prompt (data_point):

2 translator = Tramnslator ()

3 vn_prompt = translator.translate(data_point[’prompt’], src=’en’, dest=’vi
’) . text

4 vn_response = translator.translate(data_point[’response’], src=’en’, dest

=’vyi’).text

6 return f£"""

7 <|im_start|>system

8§ Ban 13 mdt trg 11 AI hi#tu ich. Hay trd 13i ngudi dung mdt cadch chinh x4c.
<|im_end|>

10 <|im_start|>user

11 {vn_prompt}

12 <|im_end|>

13 <|im_start|>assistant
14 {vn_response}

15 """ ostrip ()

a am tokenization: D6i v6i bat ki mo hinh ngon ngit 16n nao, dé xit Iy mot van

b) Xay dung ham tokenizati bo bat k hinh ng gt | d Iy mot
ban nao, truéc hét ching ta can thiic hién tokenization lén van ban dé. Hiéu mot céch don
gian, chiing ta sé dua van ban tit dang string thanh mot list (vector) céc con sb:

10
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O day, ta s& thiét ké ham tao cau prompt véi diém dit lieu gom cip (response, prompt) dau
vao, sau dé thyc hién tokenize cau prompt, code cai dat nhu sau:

1 def generate_and_tokenize_prompt(data_point):

2 full_prompt = generate_prompt(data_point)

3 tokenized_full_prompt = tokenizer (full_prompt, padding=True, truncation=
True)

4

5 return tokenized_full_prompt

(c) Ap dung tokenization vao bo dit lidu: V6i ham vira xay dung, ta ap vao bién data vita
roi dé thye hién 161 goi ham lén ting diém dit lieu trong bién data. Céach lam nhu sau:
1 data = datal[’train’].shard(num_shards=50, index=0).filter (lambda sample:

sample[’response’] != ’’ and sample[’prompt’] != ’’).shuffle () .map(
generate_and_tokenize_prompt)

Cach lam nay dugc thiyc hién véi sy hd trg ciia kiéu dit lieu DatasetDict.

7. Thuc hién huin luyén mé hinh (fine-tuning): Sau khi da chudn bi xong bo dit licu hoan
tat, ching ta bat dau huan luyén mo hinh ngon ngit 16n, chay cic dong lénh sau:

1 training_args = transformers.TrainingArguments (

2 per_device_train_batch_size=1,

3 gradient_accumulation_steps=4,

4 num_train_epochs=1,

5 learning_rate=2e-4,

6 fpl6=True,

7 save_total_limit=3,

8 logging_steps=1,

9 output_dir="experiments",

10 optim="paged_adamw_8bit",

11 lr_scheduler_type="cosine",

12 warmup_ratio=0.05,

13 )

14

15 trainer = transformers.Trainer (

16 model=model ,

17 train_dataset=data,

18 args=training_args,

19 data_collator=transformers.DataCollatorForLanguageModeling (tokenizer, mlm=
False)

20 )

21 model.config.use_cache = False

22 trainer.train ()

Khi cac ban thiy bang du6i day xuat hién, diéu dé ching t6 tién trinh huin luyén da bat dau
thanh cong, viéc con lai ctia chiing ta sé chi can chd cho t6i khi viéc thyc thi hoan tat.

11



Al VIETNAM aivietnam.edu.vn

—— [1258/1290 2:27:50 < 03:46, 0.14 it/s, Epoch 0.97/1]

Step Training Loss

1 4.489600
2 3.980300
3 2.588000
4 2.978800
5 3.521400
B 3.824300
7 4.167600
8 3.548400
) 4.254500
10 3.988800

Hinh 11: Anh minh hoa bang hién thi cac thong tin trong qua trinh thitc hién huan luyén mo6 hinh ngon
ngit 16n

8. Chay mé hinh da fine-tuning: Cudi cling, ta sé thit tuong tac v6i mo hinh sau khi da dugc
fine-tuning nhuv sau:

1 %hhtime

2 device = ’cuda’ if torch.cuda.is_available() else ’cpu’
3

4 prompt = """

5 <|im_start|>system

Ban 13 mdt trg 1i AI hiu ich. Hay trd 13i ngudi dung mdt c&ch chinh xé&c.
<|im_end|>

<|im_start|>user

Mé t& vé thanh phd DPa Lat

10 <|im_end|>

© 0w 9 O

11 <|im_start|>assistant

12 """ .strip ()

13

14 encoding = tokenizer (prompt, return_tensors="pt").to(device)
15 with torch.inference_mode ():

16 outputs = model.generate(

17 input_ids=encoding.input_ids,

18 attention_mask=encoding.attention_mask,

19 generation_config=generation_config

20 )

21
22 print (tokenizer.decode (outputs [0], skip_special_tokens=True))

Két qua tra vé ctia mo hinh cho cau prompt trén duge mo ta nhu hinh duédi day:

12
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<|im_start|> system
Ban la mét trg 1i AT hitu ich. Hay tra 1¢i ngudi ding mdt cach chinh xac.

<|im_start|> user
M&6 ta vé thanh phdé Pa Lat

<|im_start|> assistant

Pa Lat la mdét thanh phd dep nhu tranh vé ndm & ving cao nguyén cla tinh Lam bdng,
Viét Nam. Dugc biét dén nhu “Thanh phdé ngan hoa”, Pa Lat ndi tiéng véi nhiing khu
vudn tuoi tét, nhitng con dudng dep nhu tranh vé& va nhiing ngdéi nha didy mau séic.
Thanh phdé nay cé khi hdu mat mé, véi nhiét dé trung binh tu 15 dén 20 dd C vao
nhitng thang mua déng. Vao nhiing thang mua hé, nhiét dé cé thé lén tdi 25 d6 C. ba
Lat ndi tiéng véi cac mén &n ngon, tu cac mén &n truyén théng Viét Nam dén céac
mén &n qudc té. Thanh phd cling ndi tiéng vdi cac 1& hdéi va su kién van hda, ching
han nhu L& héi hoa hdéng, L& héi mla déng va L& hdéi mua xudn. Pa Lat la mdt diém
dén tuyét vdi cho nhiing ngudi yéu thich thién nhién, nhiing ngudi dam mé &m thuc
va nhiing ngudi tim kiém mét noi yén binh d& thu gian.

Hinh 12: Cau tra 1i ctia mo6 hinh, phan vin ban dugc boi dé 1a phan hoi ctia mo6 hinh vé yéu cau "Mo
ta vé thanh phé Da Lat"clia ngudi dung
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C. Fine-tuning VinaLLaMA for solving elementary math

Chatbot hién tai cia chiing ta, mic dit ¢c6 mot kha nang hoi thoai tuwong déi on. Song khi thuc hien
giadi quyét cac bai toan tiéu hoc tudng chimng nhu rat don gidn, lai gay kho khan cho Chatbot. Day
chinh 1 van dé chung ctia cac Chatbot st dung mo hinh ngon ngit bdi han ché trong viéc x1t Iy cac tac
vu doi héi sy suy luan logic va tinh toan. V6i pre-trained VinaLLaMA, ta c6 thé thiy r6 diéu nay & vi
du duéi day:

<|im start|> system Ban la mdt chuyén gia v& todn. Ban sé& nhan cdu hoéi trdc nghiém
kém theo cac lua chon, hdy gidi step by step néu cé va chon phuong &n dang.

<|im_ start|> user
### Cau hoi: S8 gdm 1 don vi va 2 chuc doc 13 :
### Cac lua chon:

A. 20
B. 21
c. 30
D. 31

##4 Cau tra 1loi:

<|im start|> assistant

pé giai quyét vln @& nay, ching ta cdn hidu cach
Mét chuc bdng 12, vi vay néu ching ta cé 2 chuc,
Bay gid, chtung ta cdn céng thém 1 don vi. Do dé,
hay kiém tra cac lwa chon di cho: A. 20 B. 21 C.
vay nén, sb gdm 1 don vi va 2 chuc doc 1la 31.

doc sb6 gém 1 don vi va 2 chuc.
ching ta c6 2 * 12 = 24 don vi.
sb doc 1a 24 + 1 = 25. Bay gig,
30 D. 31 Phuong &n dang la D. 31

Hinh 13: Két qua gidi mot bai toan tiéu hoc ciia pre-trained VinaLLaMA. C6 thé thay sy suy luan ciing
nhu tinh toan ciia mo hinh da bi sai

Dé giai quyét van dé nay, ching ta sé tiép tuc ap dung k¥ thuat fine-tuning trén mot bo dit lieu vé tric
nghiém toan cap 1 ctia Viet Nam. Day 1a bo dit lieu duge thu tap tai hllj/vi_grade school math mcq.
Téng quan vé bo dit lieu nhu sau:

grade id title problems url
string string string list string

CE— ——

: sarazonscacasesaorrsancicosaase Gl 8N TE IO BT T LT 2 "] Sexplanattons: Hubng din il \n DL, onLine/bad- apeon-he- soan-Lop-i-
2 sosompaetsvatzoazcasanszestion cuL 1P NS IO IR T et 1) renplanation”: niang dhn gid.  onLine/bat apeon-e-soaniop 1.
: besensamizsssacsanirasacasast G P10 T Gl ) nanationss WOnE din G1AL \n Dip d. | onLine/badtapesn-ne- toanLop-ie
2 enseesasmmsosatbtaascTsazoirasge CLL ef 1 L  Tat nins "D, et Tane 1, "oxplanavion’.  andine/bat-apeon-he-soaniop-1.-
: steeoTa szttt (A A 3 vie A co dang mimh sss  ontine/betsap-on- e comn top 1o
: B IR el B e W B B b el R A et e sourl
q 46220d839aab78574£83£c9138de3z7y  BE thi Eila hoc ki 2 mén [ { "choices™: [ "A. 12, "B. 52", "C. 11°, "D. https: //khoahoc.vietjack.com/thi-

Toan 18p 1 c6 dap an -..

97" 1, "explanation": "Chon dap an A.",..

online/de-thi-giua-hoc-ki-2-mon-..

Hinh 14: Téng quan vé bo dit liéu toan cap 1 tréen HuggingFace

Nhu vay, dé gitp Chatbot cai thien kha ning gidi todn ciia minh, ching ta sé thiyc hién cac budc
code theo hudéng dan sau day v6i mot file colab méi. Luu § ring, ¢6 mot so6 doan code sé tuong tir nhu

phan B, dé tranh gay dai, nguoi viét sé chi ghi lai code va khong chii thich gi them.

14
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1. Cai dat thu vién:

1 !'pip install -q -U bitsandbytes

2 !'pip install -q -U datasets

!pip install -q -U git+https://github.com/huggingface/transformers.git
!pip install -q -U git+https://github.com/huggingface/peft.git

!'pip install -q -U git+https://github.com/huggingface/accelerate.git
!pip install -q -U loralib

!pip install -q -U einops

AW

N O v

2. Import cac thu vién can thiét:

1 import json

2 import os

3 import bitsandbytes as bnb
4 import torch

5 import torch.nn as nn

6 import transformers

8 from pprint import pprint

o from datasets import load_dataset

10 from huggingface_hub import notebook_login
11 from peft import (

12 LoraConfig,

13 PeftConfig,

14 PeftModel,

15 get_peft_model,

16 prepare_model_for_kbit_training
17 )

18 from transformers import (

19 AutoConfig,

20 AutoModelForCausallLM,

21 AutoTokenizer,

22 BitsAndBytesConfig

23 )

24

25 os.environ["CUDA_VISIBLE_DEVICES"] = "O"

3. Khéi tao mé hinh:

1 MODEL_NAME = "vilm/vinallama-7b-chat"

2

3 bnb_config = BitsAndBytesConfig(

4 load_in_4bit=True,

5 bnb_4bit_use_double_quant=True,

6 bnb_4bit_quant_type="nf4",

7 bnb_4bit_compute_dtype=torch.bfloatl6
8 )

9

10 model = AutoModelForCausallLM.from_pretrained(
11 MODEL_NAME,

12 device_map="auto",

13 trust_remote_code=True,

14 quantization_config=bnb_config

15 )

17 tokenizer = AutoTokenizer.from_pretrained(MUDEL_NAME)
18 tokenizer .pad_token = tokenizer.eos_token

N

model .gradient_checkpointing_enable ()
21 model = prepare_model_for_kbit_training(model)

15
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23 config = LoraConfig(
24 r=16,

25 lora_alpha=32,

26 target_modules=[
27 "q_proj",

28 "up_proj",

29 "o_proj",

30 "k_proj",

31 "down_proj",
32 "gate_proj",
33 "v_proj"

34 i

35 lora_dropout=0.05,
36 bias="none",

37 task_type="CAUSAL_LM"
38 )

39

40 model = get_peft_model (model, config)

4. Xay dung bo dit liéu fine-tuning: Tuong ty nhu phan truée, ching ta ciing sé xay dyng bo
dit lieu huan luyén chi lien quan dén cac cau héi toan. Cac bude lam nhu sau:

(a) Tai bo dw liéu:
1 data = load_dataset(’hllj/vi_grade_school_math_mcq’)

(b) Xay dung ham tao prompt: Khac v6i ham tao prompt ctia phan B, ¢ day ta sé diéu chinh
lai mot chit cho phit hgp véi dit liéu va ngit canh clia bai toan:

1 def generate_prompt(question, choices, explanation):

2 return f£"""

3 <|im_start|>system

4 Ban 1a m6t chuyén gia vé to&dn. Ban sé nhan cdu hdéi tric nghiém kém theo céac 1
Ya chon, hay gidi step by step néu c6 va chon phudng an ding.

5
6 <|im_start|>user

7 ### Cau hdi:

8 {question}

9 ### Cac lua chon:

10 {choices}

11 ### Cau trd 13i:

12

13 <|im_start|>assistant

14 {explanation}

15 """ .strip ()

16

17 def generate_and_tokenize_prompt (question, choices, explanation):

18 full_prompt = generate_prompt(question, choices, explanation)
19 tokenized_full_prompt = tokenizer (

20 full_prompt,

21 padding=True,

22 truncation=True

23 )

24

25 return tokenized_full_prompt

Tai day, c6 mot s6 diéu chinh ma cac ban can luu y:
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e Tham s6 dau vao: Ham nhan dau vio la 3 tham s6 dang string lan lugt dai dién cho:
cau hdéi ctia ngudi dung (question), cac dap an trac nghiém (choices) va phuong 4n ding
kem 101 gidi thich néu c6 (explanation).

e Prompt: Cau tric ctia cau prompt c6 phan khac di dé phut hop vé6i ngit canh bai toan.

<|im_start|>system
Ban 13 mét chuyén gia vé& todn. Ban s& nh&n cdu hoéi trdc nghiém kém theo cac lua
chon, hay giai step by step néu cé va chon phuong &n dang.

<|im_start|>user
### Cau hoi:
{question}

### Cac lua chon:
{choices}

### Cau tra loi:

<|im start|>assistant
{explanation}

Hinh 15: Format prompt cho d liéu gidi toan

(¢) Ap dung ham xay dung prompt vao bo dit liéu: Nhan thay, thong tin trong trudng
samples ciia bo di lieu 14 mot list chita cac cap cau héi va cau tra 16i nhu hinh dudi day:

[{'choices': ['A. 10 cm', 'B. 8 cm', 'C. 9 cm', 'D. 7 cm'], ) 3
‘explanation': 'Huéng dan gidi \n Pap &n ding la: C \n Quan sat hinh vé ta thay do dai cla chiéc bdt xod 1@ 9 cm .',
'question': 'Cau 1: \n \n DY dai cla chiéc bit xoad la:'},
{'choices': ['A. Nam', 'B. Minh', 'C. Mai', 'D. An'l, N ) , ) )
‘explanation': 'Huéng dan gidi \n Pap an ding la: C \n So sanh chiéu cao cla 4 ban, ta thay: 88 <89 < 92 <98 . \n Trong 4 so trén so nho nhat la 88,
tuong ng véi chiéu cao cua ban Mai . \n Vay ban thap nhat 1a ban Mai .', ; B
'question': 'Cau 2: \n \n Nam cao 98 cm, Minh cao 92 cm, Mai cao 88 cm va An cao 89 cm. Ban thap nhat la:'},
{'choices': ['A. 10 cm', 'B. 12 cm', 'C. 14 cm', 'D. 15 cm'], . | . |
‘explanation': 'Huéng dan gidi \n Dép &n ding 1a: D \n Chiéu cao cla ban thd bang chiéu cao cla 3 cl ca rét . \n Chiéu cao cla 1 ci ca rét 1@ 5 cn . \n C
hiéu cao clia ban thé la: \n 5 + 5 + 5 = 15 (cm) \n Pap so: 15 cm.',
'question': 'Cau 3: \n \n Chiéu cao cla ban thdé la:'},
{'choices': ['A. 7 git séang',
'B. 7 giv téi',
'C. 8 gi¢ séng',
'D. 8 giv toi'l, - |
‘explanation': 'Hu6ng dan gidi \n Ddp &n ding la: A \n Ta c6: 6 gid sdng + 1 gi¥ = 7 gid séng . \n Vay An dén truong lic 7 giv sang .',
'question': 'Cau 4: \n \n An di tUr nha dén trudong hét 1 gi®¢. An bat dau di tlr nha dén truong lic 6 gio sang va dén trudng lic:'},
{'choices': ['A. 6 gi®', 'B. 7 gi®', 'C. 8 gi%', 'D. 9 gi&'l,
‘explanation': 'Huéng dan gidi \n Dap &n ding la: A \n Ta c6: 7 gi¢ - 1 git = 6 gi \n Vay An dén 16p lic 6 giv .',
‘question’': 'Cau 5: \n \n Gi& vao hoc bu6i sang la 7 gio. An dén sém hon 1 gio. An dén 1ép ldc:'}]

Hinh 16: Noi dung trudng ’problems’ clia mot mau dit lieu

Vi 1& do, ta sé truy cap vao trudng thong tin nay dé bbc tach ra timg cap cau hoi - cau tra
151 va ap dung ham tao prompt vira trién khai dé ¢6 mot mau dit lieu huan luyén hoan chinh:

1 training_samples = []

2 for sample in tqdm(datal[’train’]):

3 for quest in sample[’problems’]:

4 choices = quest[’choices’]

5 explanation = quest[’explanation’].strip()

6 question = quest[’question’]

7

8 if explanation == ’’ or question == ’’ or choices == []:
9 continue

1C

11 try:

12 question = question.split(’\n \n’)[1].strip()
13 except:

14 continue

17
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16 choices = ’\n’.join(choices)
17 training_sample = generate_and_tokenize_prompt (
18 question, choices, explanation

19 )
21 training_samples.append(training_sample)

23 choices_data = Dataset.from_list(training_samples)

Trong dé:

e Dong 1: Khdi tao mot list réng, diing dé luu cac mau dit lieu huan luyen.

e Dong 2: Duyét qua titng hang trong bo dit liéu gbc.

e Dong 3: Trong truong thong tin 'problems’ tai hang dang xét, duyét qua tiing cau hoi.

e Tit dong 4 dén 16: Tach thong tin cau hdi (question), cic lua chon tric nghiem
(choices) va cau tra 1i (explanation).

e Tir dong 17 dén 23: Goi ham tao prompt dé lay mau dit lieu hudn luyén hoan chinh.
Sau d6, dua vao list réng khdi tao ¢ dong 1. Két thiic vong lap, thuc hién chuyén ddi list
sang HuggingFace Dataset.

5. Thuc hién huan luyén: Véi bo dit lieu méi da chuan bi, ta tién hanh fine-tuning moé hinh. Luu
¥ ring, thai gian huan luyén theo ding nhu mo ta bai viét sé ton hon 3 tiéng. Vi vay, cac ban ¢
thé can nhic ha s6 training samples & budc xay dung bo dit lieu. Tuy nhién, diéu nay ciing dong
nghia rang do chinh xac ctia mo6 hinh dugc fine-tuning sé giam xudng.

I training_args = transformers.TrainingArguments (
2 per_device_train_batch_size=1,
3 gradient_accumulation_steps=4,
A num_train_epochs=1,

5 learning_rate=2e-4,

6 fpl6=True,

7 save_total_limit=3,

8 logging_steps=1,

9 output_dir="experiments",

10 optim="paged_adamw_8bit",

11 lr_scheduler_type="cosine",

12 warmup_ratio=0.05,

15 trainer = transformers.Trainer (

16 model=model,

17 train_dataset=choices_data,

18 args=training_args,

19 data_collator=transformers.DataCollatorForLanguageModeling (tokenizer, mlm=
False)

20 )

21 model.config.use_cache = False

22 trainer.train ()

Dé kiém tra xem mo hinh sau khi qua fine-tuning c6 cai thien két qua tra vé véi cau héi toan hay
khong, ta sé sit dung mot mau cau héi da hoi 6 lan thit dau va lan lugt dua cho moé hinh truée va
sau khi fine-tuning tra 16i. Theo d6, két qua ta nhan dudgc lan lugt nhu sau:
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<|im start|> system Ban la mdt chuyén gia vé todn. Ban sé& nhan cau héi trdc nghiém
kém theo cic lua chon, hdy gidi step by step néu cé va chon phuong &n dang.

<|im_start|> user
##4# Cau hoi: S6 gdm 1 don vi va 2 chuc doc 1la
### Cac lua chon:

A. 20
B. 21
c. 30
D. 31

##4 Cau tra 1loi:

<|]im start|> assistant

Before Fine-tuning: P& gidi quyét vln && nay, chung ta cdn hiéu céch doc sb gém 1 don
vi va 2 chuc. M&ét chuc bdng 12, vi vay néu chting ta cé 2 chuc, chung ta cé 2 * 12 =
24 don vi. Bay gid, chtung ta cdn céng thém 1 don vi. Do d6, sb doc 1a 24 + 1 = 25.
Bay gid, hay kiédm tra cac lua chon d& cho: A. 20 B. 21 C. 30 D. 31 Phuong &n dung la
D. 31 Vay nén, sb gém 1 don vi va 2 chuc doc 1la 31.

After Fine-tuning: Pap an B

Hinh 17: Két qua trude va sau khi thyc hién fine-tuning

C6 thé thiy, mo hinh da cai thien két qui dang ké so véi trude khi duge fine-tuning. T day,
chiing ta c6 thé phan nao thiy dugc tam quan trong ctia ky thuat nay.
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Phan III: Cau héi triac nghiém

1.

LLMs la viét tat cia tir gi?

(a) Large Linear Modules

(b) Localized Learning Mechanisms
(c) Large Language Models

(d) Longitudinal Learning Methods

. Chtic nang chinh ctia mot mo6 hinh ngdn ngit 16n nhw ChatGPT, VinaLLaMA... 1a gi?

(a) Luu trit dit lieu ngusi dung

(b) Tao ra mot cau van ban phan hoi phut hgp vé6i yéu cau clia ngusi dung
(c) Nang cap hieu qua sit dung phan ciing clia cdc méy cht
)

(d) Tao ra mot hinh &nh phan hoi phut hgp véi yéu cau clia ngudi dung

. Ky thuat chinh mé& cac mo hinh ngon ngit 16n st dung la gi?

(a) Thi gidc may tinh (Computer Vision)

(b) Khai ph4 luat két hgp (Association Rule Learning)
)
)

(c
(d) Hoc sau (Deep Learning)

Xit Iy tin higu s6 (Digital Signal Processing)

. Trong LLMs, khai niém prompt duge hiéu nhu thé nao?

(a) Mot phan mém bo trg gitp t6i wu héa higu suat ciia mo hinh
(b) Mot ky thuat ma héa thong tin riéng tu trong qua trinh dao tao mo hinh
(c) Mot cau héi hodc yéu cau ma nguoi dung dua ra cho mo hinh

(d) Mot thuat toan dac biet dé phan loai dit ligu dau vao

. Khéai niém fine-tuning trong LLMs la gi?

(a) Qua trinh cap nhat giao dién ngusi dung ctia mo hinh

(b) Qua trinh diéu chinh v& t6i tu héa mo6 hinh duya trén mot tap dit liu cu thé
(c¢) Ky thuat ma hoa dit licu dé bao vé thong tin ngusi dimng

(d) Qua trinh lam mat thiét bi chay mo hinh dé tang hiéu suat

. Cac mo6 hinh ngon ngit 16n nhu ChatGPT dude huan luyén trén loai dit lieu nao?

(a) Chi van ban tir sach va bao

(b) Chi dut lieu hinh anh

(c) Dit lieu van ban tir nhiéu nguon khac nhau trén Internet

(d) Chi dit lieu am thanh va video

Zero-shot learning trong ngit cAnh ctia LLMs ¢6 § nghia gi?

(a) Mo hinh chi duge huan luyén mot lan va khong bao gio cap nhat

(b) Kha ning ctia mo hinh dé hiéu va thye hién nhiém vy ma né khong duge huan luyén trie tiép

(¢) Mb hinh chi st dung mot dit liéu duy nhat dé hoc
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(d) Kha nang ctia mo6 hinh dé x6a bo cac thong tin khong can thiét

8. Khi néi vé LLMs, "Generalization"c6 nghia 13 gi?
(a) Kha nang ctia mo hinh dé phan loai chung céac loai dit liéu
(b) Kha nang ctia mo6 hinh dé hoat dong t6t trén cac loai dit liu chua timg thay
(¢) Qua trinh tao ra cac mo hinh méi tt mot mo hinh hién tai
(d) Tinh nang gitp tang cuong bédo mat cho mo hinh
9. LLMs thuong st dung kién tric mang no-ron nao?
(a) Mang No-ron Hoi Quy (RNN)
(b) Mang No-ron Tich chap (CNN)
(¢) Mang No-ron Transformer
(d) Mang No-ron Perceptron Da 16p (MLP)

10. Chatbot sit dung LLMs c6 thé 4p dung trong linh vic nao?
(a) Chi trong linh vuc gido duc
(b) Chi trong linh vuc y té
(¢) Trong nhiéu linh viic nhu dich vy khach hang, gido duc, y té, v.v.
(d) Chi trong linh vyc ky thuat va cong nghé

- Hét -
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