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CHUONG 1. PHAN MO PAU

1.1. Ly do chon dé tai

Trong bdi canh cudc cach mang cong nghiép 4.0 dang phat trién manh mé&, nhu cu
clia xa hoi d6i voi phan mém thong minh ngdy cang tang cao. Trong thoi gian gan day, su
quan tam dac biét dugc danh cho viéc phat trién va trién khai chatbot, mot hé théng dam
thoai dya trén tri tu€ nhan tao (Al) c6 kha nang xir Iy ngdn ngir tu nhién (NLP) va mang
than kinh (NN). Céc thuat toan tién tién duoc ap dung dé nang cao kha ning thong minh
va chinh xac cua chatbot.

Hién nay, chatbot da dugc (mg dung trén rat nhiéu linh vuc nhu:

e Giai tri: Ngudi dung c6 thé néi chuyén va twong tac voi chung moi lic moi noi, no
tra 101 cau hoi cua ban theo cach nhan vin nhat va co thé hiéu duoc tim trang cua
ban v&i ngdn ngit ma ban dang sir dung. Céac chatbot giai tri truc tuyén nhu 1a:
KuKi Al, Rose, Insomnia Bot,...

e Thoi tiét: Puoc thiét ké nhu mot chuyén gia dy bao thoi tiét va canh bao thoi tiét
xau d6i véi nguoi ding vi du nhu Chatbot Poncho.

e Y té: Chatbot nay s& hoi vé cac triéu chimg, cac thong sd co ban va lich sir y té, sau
d6 bién soan ra mot danh sach cac nguyén nhan gay ra cling nhu cac loai bénh c6
thé mac phai theo thit tu nghiém trong.

e Khach san va du lich: Pay la mot loai chatbot kha phé bién va duoc st dung mot
cach rong rai giup tiét kiém thoi gian va giam chi phi nhan lyc. Ching dugc lap
trinh dé c6 thé tro chuyén cung khach hang va nho d6 c6 thé biét duoc cac mong
mudn va yéu cau cua khach hang mét cach don gian hon.

Véi nhimng 1y do néu trén, nhoém ching em da quyét dinh chon dé tai “Tim hiéu vé
cac thw vién hd tro xiy dung chatbot” cho bai Tiéu luan Chuyén nganh thong qua cac
thu vién Transformers, PyTorch, Keras va cac API nhu OpenAl, Rapid API, Google
Cloud API va thuc hién tinh chinh mé hinh(model fine-tuning) ngén ngir tiéng Viét nhu

PhoBERT, XLM-R.

Trang | 7



1.2. Muc tiéu nghién ciru

Nghién ctru 1y thuyét, cach sir dung céc thu vién, API va ap dung trong viéc xay
dung chatbot.

Nim duoc cach tinh chinh mé hinh ngdn ngir tiéng Viét trong bai toan xay dyng
chatbot nhu PhoBERT, BERT, XLM-R.

Tim hiéu vu nhuoc diém, tinh ning cia timg thu vién API trong viéc xay dyng
chatbot .

Xay dung tng dung demo Chatbot.

1.3. Pdi twong va pham vi nghién ciru

DPoi twong nghién ciru: Céc thu vién hd tro xay dung Chatbot, cac API hd tro xay

dung chatbot va cach tinh chinh mé hinh ngon ngit tiéng Viét trong viéc xdy dung chatbot.

Pham vi nghién ciru:
Pham vi nghién ctru cta dé tai gi61 han trong viéc tim hiéu, cai dat va so sanh cac
thu vién, API ho tro x4y dyung chatbot.

Pham vi nghién ctru ctia dé tai dugc gidi han trong ngdn ngir 1ap trinh Python.

1.4. B6 cuc

Chuong 1: Téng quan: So lugc vé dé tai, muc tiéu, dbi tuong va pham vi nghién
ctru, bd cuc cudn tiéu luan.
Chuong 2: Co s& 1y thuyét vé Chatbot.
> Gioi thiéu chatbot, cac thanh phﬁn cAu tao va phan loai chatbot.
> Tinh chinh mo6 hinh trong xay dung chatbot.
Chuong 3: Thu vién va API hd trg xay dung Chatbot.
> Ly thuyét vé thu vién xay dung Chatbot trong ngdn ngit 1ap trinh Python.
> Ly thuyét vé API hd tro xdy dung chatbot .
Chuong 4: Cai dat thu vién va thuc hién tinh chinh m6 hinh Chatbot.
> MO ta cach cai dat thu vién, API.

> So sanh cac thu vién va API hé tro xay dung chatbot.
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» Mo ta cach thuc hién tinh chinh mo6 hinh gém c6 cac budce cai dit moi truong,
chuén bj dir liéu, x4y dung mé hinh va danh gia két qua.
Chuong 5: Xay dung tng dung demo.
> Phan tich dic ta yéu cdu xdy dung chatbot nhu yéu cau chirc ning, yéu ciu
giao dién.
> Xay dung ung dung demo chatbot trén nén tang Streamlit.
> Trinh bay két qua xdy dung tng dung.
Chuong 6: Két luan va hudng phat trién: Trinh bay két luan dé tai va huéng phat
trién vé sau.
> Két luan dé tai.
> Hudng phat trién.
Phu lyc: Trinh bay cach cai dit va huéng dan sir dung tmg dung.
» (Cai dat ing dung.

> Hudng dan sir dung.
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CHUONG 2. CO SO LY THUYET VE CHATBOT

2.1. Chatbot

2.1.1. Chatbot 1a gi?

Chatbot (con dugc goi la chatterbot) 1a mdt ing dung phén mém c6 thé duoc st
dung dé thuc hién cac cudc tro chuyén truc tuyén thong qua van ban hoac chuyén van ban
thanh giong ndi thay vi tiép xuc truc tiép véi con ngudi. Tro 1y 4o Chatbot duoc st dung
ngay cang nhiéu dé xtr 1y cac tac vu tim kiém don gian trong ca moi trudng doanh nghiép
vo1 nguoi tieu dung va doanh nghiép véi doanh nghiép.

Chatbot ¢ thé co6 nhiéu muc do phutic tap khac nhau, khong trang thai hodc c6
trang thai. Mot chatbot khong trang thai tiép can mdi cudc tro chuyén nhu thé no dang
tuong tac voi mdt nguoi dung moi. Nguoc lai, mot chatbot trang thai co thé xem xét cac
tuong tac trong qua khir va dinh khung cac phan hdi méi theo ngi. "]

Chatbot c6 thé dugc phan chia thanh céc loai sau day:

e Chatbot c6 kich ban hoic tra 10i nhanh - Pay 13 nhiing chatbot co ban nhat; chiing
hoat dong nhu mot cay quyét dinh phan cip. Céac bot nay twong tac véi nguoi ding
thong qua mot tap hop cac cau hoi dugc xac dinh trude sé tién trién cho dén khi
chatbot tra 101 cau héi cua nguoi dung. Tuong tu, chatbot dua trén danh muc (menu)
yéu cau nguoi dung thuc hién cac lya chon tir danh sach duogc xac dinh trudc dé
cung cap cho bot hiéu sau hon vé nhiing gi khach hang dang tim kiém.

e Chatbot dya trén nhan dang tir khoa - Nhiing chatbot nay phirc tap hon, chung ¢6
gang lang nghe nhitng gi nguoi dung nhap va phan hoi twong tng bang cach sir dung
cac tir khoa chon duoc tir phan hoi cta khach hang. Céc tir khoa c6 thé tuy chinh va
tri tué nhan tao duoc két hop trong bot nay dé cung cap phan hoi thich hop cho
ngudi dung. Nhitng chatbot nay thudng gip kho khin khi phai d6i mat voi viée sir
dung tir khoa 1ap di Iap lai hoac cac cau hoi thira.

e Chatbot két hop - Nhitng chatbot nay két hop cac yéu té cta bot dua trén danh muc
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va nhan dang tor khéa. Nguoi dung co thé chon dé cau héi cua ho dugc tra 16i truc
tiép, nhung cling co thé truy cap danh myc cua chatbot dé thyc hién lya chon néu
qua trinh nhan dang tir khoa tao ra két qua khong hiéu qua.

e Chatbot theo ngir canh - Nhitng chatbot nay phtrc tap hon nhitng chatbot dugc li¢t
ké & trén va yéu cau tap trung vao dit liéu. Str dung hoc may (machine learning) va
tri tué nhan tao dé ghi nhd cac cudc tro chuyén va twong tic voi ngudi dung, sau do
str dung nhitng ky trc ndy dé phat trién va cai thién theo thoi gian. Thay vi dia vao
tir khoa, nhitng bot nay st dung nhiing gi khach hang yéu cau va cach chung yéu cau
dé dua ra cau tra 101 va tu cai thién.

e Chatbot hd trg giong noi - Loai chatbot nay 1a twong lai ctia cong nghé chatbot. Cac
chatbot hd tro giong néi sir dung dbi thoai bang giong nodi tir ngudi dung lam dir liéu
dau vao. Chung co6 thé duogc tao ra bﬁng cach st dung bd cong cu chuyén ddi van
ban thanh giong néi (Chuyén d6i vin ban thanh giong néi — Text To Speech (TTS))

va giao dién tmg dung nhan dang giong noi (API). I

Uu diém ciia chatbot!?!:

® Cung cép dich vu khach hang nhanh chéng:

> Phan mém nay hd trg doanh nghiép cung cip dich vu khach hang 24 gio/ngay,

ké ca nhitng ngay cudi tuan hay ngay 18&.

> Khi khach hang truc tuyén cé thic mac, ho chi can héi trong chatbot trén trang
web ma khong can phai cho doi 1au dé c6 ciu tra 1oi. Boi vi cau tra 101 chi 13

mot vai to hop cau tra 1oi duoc lap trinh san.

® [am tang su hai long cia khach hang:

» Khi khéach hang nhén dugc cau tra 161 thoéa dang va nhanh chéng khi str dung

chatbot, ho s& cam thay hai long hon va tiép tuc mua san pham.

® Giam chi phi lao dong:
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> Chatbot gitip doanh nghiép giir chi phi kinh doanh thap béi vi s6 tién ban dau tu
vao chatbot it hon sb tién ban phai tra cho nhan vién. Do d6, doanh nghiép c6
thé tiét kiém dugc rat nhiéu tién thay vi viéc duy tri mot trung tdm hd tro khach
hang. Tinh ning nay s& giup doanh nghiép tiét kiém tai chinh, tranh nhiing ric

roi trong quan 1y nhan sy, va tiét kiém dugc nhiéu thoi gian.

e Nhiéu muc dich st dung:

> Doanh nghiép c6 thé str dung chatbot trong nhiéu mang, vi du nhu nhan don dat

hang cua khach, dich vu khach hang va quang cdo san pham.
2.1.2. Cac thanh phin ciia chatbot

Mot hé thong chatbot bao gdm cac thanh phan sau: Bo giai ma dau vao (Input
Decoder), hiéu ngon ngir tu nhién (Natural Language Understanding - NLU), trinh quan
1y hoi thoai (Dialogue Manager), sinh ngon ngir ty nhién (Natural Language Generation -

NLG) va trinh két xuat dau ra (Output Renderer). Xem hinh 2.1

Trinh két

Bo giai ma Xuat dau

dau vao g

Hinh 2. 1 Cdc thanh phan co ban ciia chatbot
e B0 giai mi dau vao: Thanh phan nay dung dé chuyén d6i input thanh vin ban. Dit
liéu dau vao (input) & day c6 thé 1a giong noi, cir chi hodc chir viét tay.
e Hiéu ngon ngir ty nhién: Thanh phan nay dong vai tro rat quan trong trong hé
thong chatbot. N6 trich ra cac thong tin can thiét tir dir liéu dau vao dé thanh phan

trinh quan 1y hoi thoai str dung. Hai thanh phan khong thé thiéu ctia hiéu ngon ngir
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tu nhién la by phan loai y dinh va nhan dang thuc thé ( Named Entity Recognition
(NER)).

Trinh quan 1y hoi thoai: Thanh phan nay gitp quan 1y luéng hoi thoai. Dya vao
ngir canh va dir liéu tir hiéu ngodn ngit tw nhién thanh phan trinh quan 1y hoi thoai
s thuc hién truy van xuéng co s& dit liéu, hién thi thong bao 16i néu c6 15i, hoic
trong trudng hop chua hiéu ¥ rd ¥ dinh cta ngudi dung né co thé tao cau hoi dé
biét thém thong tin.

Sinh ngon ngir ty nhién: Thanh phan nay gitp tao cau tra 1oi dé tra vé cho ngudi
dung. Déi voi hé thong don gian chung ta c6 thé dinh nghia trudc nhimg ciu tra 10
thay vi str dung sinh ngén ngtr ty nhién.

Trinh két xudt ddu ra: thanh phan nay gitp biéu dién ciu tra 15i cho ngudi dung.

Cau tra 11 ¢6 thé hién thi dudi nhiéu dang nhu van ban, 4m thanh,...

2.1.3. Mt s6 ing dung Chatbot

Thoi tiét: No6i bat nhat trong nhirng chatbot vé du béao thoi tiét 1a Poncho, bén canh
viéc du béo thoi tiét chatbot nay con giri canh bao khi thoi tiét xau cho nguoi dung.
T thién: Chatbot Yeshi 1a mdt chatbot dai dién cho cac c6 gai tré & Ethiopia,
nhitng ngudi phai di bo 2,5 gio mdi ngay dé tim nude sach. Pay 13 mot chatbot giri
hinh anh, video, clip 4m thanh va ban do dé dem dén cho nguoi dung nhiing cam
xuc chan that vé cudc séng khic nghiét cua ngudi dan Ethiopia. Tir d6, ning cao
nhan thirc cia ngudi diung vé su thiéu nude nghiém trong ¢ Ethiopia.

Nha hang va cic nganh ban 1¢: Khach hang duoc chatbot cung cap cac tiy chon
menu nhu: chon vi tri chd ngdi, thanh toan va dugc thong bao thoi gian chinh xac
dé 1y thtrc an cia ho.

Khach san va Du lich: Trong linh vyc khach san va du lich thi chatbot c6 thé hd tro
mot s6 tac vu nhu 1a quan 1y thoi gian, cham soc dich vu khach hang va giam chi
phi nhan lyc.

Y té: Chatbot vé linh vuc y té s& hoi vé cac triéu chimg bénh, cac thong s6 co thé
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va lich sur y t€ sau d6 dua ra mdt danh sach cac nguyén nhéan gay ra hau hét cac

triéu chtng va xép hang cac bénh theo thtr ty nghiém trong.!
2.2. Tinh chinh m6 hinh (model fine-tuning)

2.2.1. Khai niém

Tinh chinh mé hinh & mdt phuong phap cua hoc chuyén giao (transfer learning)
trong hoc may ddy 1a mot qua trinh sir dung mot mo hinh mang da dugc huan luyén cho
mot nhiém vu nhat dinh tir trude dé thuc hién mot nhiém vu tuong tu cu thé. M6 hinh nay
st dung mot mo hinh dugc dao tao trude (pre-trained model) dé huan luyén v&1 mot bo di
liéu m&i, phu hop voi muc dich cta ngudi dung va sé luong tap dir lidu thudng nhé hon
khi m6 hinh dugc dao tao trude. Viéc nay giap mo hinh chinh x4c hon so véi viée huin
luyén truc tiép véi tap dit liéu nho.

Khi thyc hién tinh chinh, phai huin luyén toan bd hodac mat sb 16p (layers) cua mo
hinh, va cling phai luu lai tit ca cac tham sd ctia mo hinh hodc mot sé 16p ctia moé hinh
duogc tinh chinh. Ttc 1a s& phai huan luyén toan bd mé hinh 10 14n v6i 10 nhiém vy phia
sau (downstream tasks), va sau d6 luu lai trong sd (weight) cta tit ca 10 moé hinh
(models).

Pbi véi nhitng moé hinh nho thi khong c¢6 van dé nhiéu, tuy nhién trong xu hudng
sir dung ngay nay 1a cidc mo hinh cyuc nang, tir vai trim triéu dén vai ti tham s nhu 1a cac
mé hinh: Llama, Stable Diffusion,... thi viéc huin luyén toan bd mo hinh, va luu toan bo

mo hinh 12 mot van dé kha kho khin véi nhitng nguoi bi han ché vé phan cing 1!

2.2.2. Cac md hinh ngén ngir hd tro tinh chinh

2.2.2.1. M6 hinh BERT
« Khai niém

Mo hinh BERT P! (Bidirectional Encoder Representation from Transformer) 1a mo
hinh biéu dién tir theo 2 chiéu ing dung k¥ thuat Transformer. M6 hinh BERT dugc thiét
ké 1a dé huan luyén trude cac biéu dién tir (pre-train word embedding). Piéu dic biét cua
mo hinh nay 1a c6 thé diéu hoa can bang bdi canh theo ca 2 chiéu phai va trai.
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Co ché chu ¥ (attention) cua Transformer sé& truyén toan bd cac tir trong cAu vin
doéng thoi vao mod hinh mot lac ma khoéng can quan tim dén chiéu cia cau. Vi thé
Transformer duoc xem nhu 1a huan luyén hai chiéu (bidirectional). Pic diém nay cho
phép mé hinh hoc duogc bdi canh cia tir dwa trén toan bd cac tir xung quanh né bao gdm
ca tir bén trai va tur bén phai.

M6 hinh BERT mé rong kha ning cia cac phuong phap trude diy bang cach tao
cac biéu dién theo ngir canh dua trén cac tir trude va sau d6 dé dan dén mot mo hinh ngon

ngtr vo1 ngilr nghia phong phu hon.
% Kién tric

Hién tai c6 nhiéu phién ban khac nhau ctia mé hinh BERT. Cac phién ban déu dua

trén viéc thay doi kién triic cua Transformer va chu yéu tap trung ¢ ba tham so:

e L : s luong cac khdi 16p con trong transformer.
e H: kich thudc an cta véc to (hidden size).

e A: S lugng dau (head) trong 16p multi-head.

Mdi mot dau s& thuc hién mot co ché chu y (self- attention). Tén go1 cua hai kién
tric bao gom:
e BERTsase(L = 12, H =768, A = 12): Tong tham s 110 triéu.

e BERTiarce(L =24, H= 1024, A = 16): Téng tham sb 340 triéu.

Nhu vdy ¢ kién trac BERT Large c6 s tang (L) tang gp doi, kich thudc an cua
véc to (H) ting gap 1.33 1an va sb lugng head trong ting multi-head(A) ting gip 1.33 lan.

R

+ Nhiém vu duwogc dao tao truwéc(Pre-training Tasks)

Pao tao m6é hinh BERT béng cach st dung 2 nhiém vu du doan khong gidm sat
duoc goi 1a mo hinh ngon ngit duoc che gidu (Masked Language Model) va dy doan cau
tiép theo (Next Sentence Prediction).
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e Mo hinh ngon ngir dwoc che gidu (Masked Language Model)

Mo hinh ngén ngir dugc che gidu 1a mdt tac vu cho phép tinh chinh lai cac biéu
dién tir trén cac bo dir liéu van ban khong giam sat bat ky. Chung ta c6 thé ap dung mo
hinh ngdn ngit dugc che gidu cho nhitng ngdn ngir khac nhau dé tao ra biéu dién nhung
cho chiing. Céc bo dir liéu tiéng anh c6 kich thudc rat 16n téi vai traim tham chi vai nghin

GB dugc huan luyén trén mé hinh nay da tao ra nhitng két qua rat an tuong.

Du6i 14 so @6 huan luyén mé hinh BERT theo tac vu mo hinh ngén ngit duoc che
gidu (Xem Hinh 2.2)

Vebulary Sie
o~ 7
E,,lﬂi'v][w]'z]["'I'S]["'I"][“FHQ(::o-—-OG"ﬁ

1o vocab +

'L Classification Layer: Fully-connected layer + GELU + Norm [ ‘o |
i [ [ [ [ ® A
lo'J[c}zJ[m][O- [

l l l

Transformer encoder

frosaans | I ! ] 1

(v (e () (mss) (o)
A T T T

Hinh 2. 2 So do kién tric BERT cho tdc vu Masked ML °/
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Theo do:

v' Khoang 15% céac mi cta cau dau vao duoc thay thé boi ma /MASK] trude khi truyén
vao mo hinh dai dién cho nhiing tir bi che diu (masked). Mo hinh s€ dua trén cac tur
khoéng duoc che ddu (non-masked) xung quanh /MASK] va dong thoi 1a bdi canh cua
[MASK] dé du bao gia tri géc cta tir dugc che dau. S6 luong tr dugc che dau duoc
lwa chon 12 mét s6 it (15%) dé ty 16 bdi canh chiém nhiéu hon (85%).

v Ban chat kién triic ciia mo hinh BERT vén 1a mot mé hinh sequence to sequence
(seq2seq) gom hai pha ma héa gitp cac tir ddu vao va bd giai ma gitp tim ra phan
phdi xac suat ciia cac tir & dau ra. Kién trac ma hoa Transformer dugc giir lai trong
tac vu md hinh ngon ngir duoc che gidu. Sau khi thuc hién co ché lién quan dén cac
vi tri khac nhau cua mot chudi va sé thu duge cac véc to & dau ra 1a 01, Oz, ..., Os.

v Pé tinh toan phan phdi xac suat cho tir du ra, ta thém mat 16p két ndi day du ngay
sau bd ma hoa Transformer. Ham softmax c6 nhi€ém vu tinh toan phan phéi X4c suit.
S6 lugng units cta 16p két ndi day du phai bang véi kich thudc cua tir dién.

v Cubi cung ta thu dugc véc to nhing cua moi mot tir tai vi tri MASK sé& 1a véc to Oi
giam chiéu cua véc to sau khi di qua 16p két ndi ddy di nhu mé ta trén hinh vé bén

trén.

Ham mat mat ciia md hinh BERT s& b qua mat mat tir nhitng tir khong bi che dau
va chi dwa vao phan mat mat cta nhiing tir bi che ddu. Do d6 mé hinh s& hoi tu 1au hon
bdi vi day 1a dic tinh bu trir cho sy gia tang ¥ thic vé bdi canh. Viéc lya chon ngu nhién
15% sb lugng cac tur bi che diu cling tao ra vo sb céc kich ban dau vao cho md hinh huin

luyén nén mo hinh s€ can phai huan luyén rat 1au maé1 hoc dugce toan dién cac kha nang.

e Dur doén cau tiép theo (Next Sentence Prediction)

bay 1a mdt bai toan phan loai hoc c6 giam sat véi hai nhan (hay con goi 1a phan
loai nhi phéan). D& li¢u dau vao ctia mo hinh la mot cap cau sao cho 50% cau thtr hai

duoc lua chon 1a cau tiép theo cua cau thir nhat va 50% duoc lya chon mot cach ngﬁu
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nhién tr bo van ban ma khong c6 moi lién hé gi voi cau thir nhat. Nhan ciia mo hinh sé
ung voi IsNext khi c@p cau la lién ti€p hodc NotNext néu cap cau khong lién tiép.
Ciing tuong ty nhu mo hinh cau hoi va cau tra 161, ching ta can danh dau cac vi tri

dau cau thir nhat bang ma [CLS] va vi tri cubi cac cau bang ma [SEP]. Cac mi nay co tac

dung nhan biét cac vi tri bat dau va két thic cua tung cau thu nhat va tht hai.

Qutput
Probabilities
( )
Add & Norm
Feed
Forward
g 1 \ | Add & Norm :
(R R ) Multi-Head
Feed Attention
Forward T 7 Nx
—
Nix Add & Norm
Add & Norm Mosked
Multi-Head Multi-Head
Attention Attention
3 )
e 2 N e
Positio_nal D & Positional
Encoding ] Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

Hinh 2. 3 So do kién triic mé hinh BERT cho tdc vu NSP [/

Thong tin dau vao duoc xir 1y trude khi dua vao mo hinh huan luyén bao gom:

v Ngir nghia cua tir: Thong qua cac véc to cho ting tir. Cac véc to dugce khai tao tir
mo hinh huan luyén.
Ngoai véc to biéu dién tir cua cac tur trong cau, mo hinh con gan thém vao mot s6 thong

tin:
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v" Loai cau: Gom hai véc to 1a néu tir thudc cau thir nhat va néu tir thudc cau thu hai.

v Vi tri cua tlr trong cau: 1a cac véc to. Tuong tu nhu vi tri tir trong transformer.
Véc to dau vao s& bang tong cila ca ba thanh phan gan theo #r, cdu va vi tri.
> Tinh chinh mé hinh BERT

Mot diéu dic biét & md hinh BERT ma cac md hinh nhing (model embedding)
truéc day khong co 1a két qua huan luyén co thé tinh chinh dugc. Thém vao kién trac

model mot 16p dau ra (output layer) dé tiiy bién theo tac vu hudn luyén.

ﬁ;ﬁ:ﬁuﬂﬂ Star/End Spﬂ\
BERT

GRERN - EREREA- 6 D5 EENED- 6N
Masked Sentence A - Masked Sentence B Ouestion P Paragraph
Unlabeled Sentence A and B Pair Question Answer Pair
Pre-training Fine-Tuning

Hinh 2. 4 Toan bg tién trinh dao tao trude va tinh chinh cia BERT.Y/

Mot kién trac tuong tu dugc str dung cho ca huén luyén mo hinh va tinh chinh mé6
hinh . Ching ta st dung cung mot tham s6 huan luyén dé khai tao mo hinh cho céc tac vu
khac nhau. Trong sudt quéa trinh tinh chinh thi toan b cic tham sé cua cac 16p hoc
chuyén giao s& duoc chinh sira. Pdi vai cac tac vu sir dung dau vao 1a mot cip ndi tiép
(pair-sequence) vi du nhu cau hoi va cau tra 10 thi ta s& thém ma khoi tao 1a [CLS] & dau
cau, mi [SEP] & giita dé ngan cach hai cau. Tién trinh 4p dung mé hinh tinh chinh s& nhu

sau:

e Budc 1: Nhiing (embedding) toan bo cac ma ciia cdp cau bang cac véc to nhing

tir m6 hinh hudn luyén trudc. Cac mi nhung bao gém ca hai ma 1a [CLS] va [SEP]
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dé danh dau vi tri bat dau ctia cau hoi va vi tri ngan cach gitra 2 cdu. Hai ma nay s¢€

dugc du bdo ¢ dau ra dé xac dinh cac phan Bat dau/Két thic cia cau dau ra.

Budc 2: Cac véc to nhung sau d6 s& dugc truyén vao kién tric c6 co ché chi y
multi- head v6i nhiéu khdi ma (thuong 13 6, 12 hodc 24 khéi tiy theo kién trac cia

mo hinh BERT). Ttr d6 thu dugc mét véc to dau ra & bd ma hoa.

Budc 3: Bé dy b4do phan phoi xac suat cho tung vi tri tor & b gidi ma, & moi budc
thot gian s€ truyén vao véc to giai ma dau ra cia ma hda va véc to nhung dau vao
cua bg giai ma dé tinh. Sau do tham chiéu qua 16p 16t va ham softmax dé thu duoc

phan phoi xéc suat cho dau ra tuong ung & cac budce thoi gian.

Budce 4: Trong két qua tra ra & dau ra cua transformer ta s€ co dinh két qua cua cau
hoi sao cho trung véi cau hoi ¢ dau vao. Céc vi tri con lai s€ 1a thanh phan md

rong khoang Bét dau/Két thuc tuong ung véi cau tra 101 tim duoc tir cau dau vao.

Qua trinh huin luyén s€ phai tinh chinh lai toan b cac tham s6 ctia md hinh BERT d3 cat

16p tuyén tinh trén cung va hudn luyén lai tir dau cac tham sb cua 16p tuyén tinh ma da

dugc thém vao kién trac ctia mo hinh BERT dé thiét 1ap lai phu hop vai bai toan.

2.2.2.2. M6 hinh PhoBERT

+ DPinh nghia

M6 hinh PhoBERT la mot mé hinh duoc dao tao trude va duge huin luyén ngon

ngir don ngit (monolingual language), c6 nghia 1a chi huan luyén danh riéng cho ngon ngi

tiéng Viét. Viéc huan luyén dua trén kién trac va cach tiép can gidng mo hinh RoBERTa

ctia Facebook va day 1a mot ning cp so v6i mo hinh BERT trude day.[©

< M6 hinh

C6 hai huéng di cho viéc mo phong tiéng Viét: mo hinh da ngon ngit va mo hinh

don ngir tiéng Viét.
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PhoBERT 14 mdt mé hinh tiéng Viét nhiam t6i viéc cung cap mot thude do co s

cho céc bai toan vé tiéng Viét.

C6 hai phién ban ciia PhoBERT gdm c6 base va large. Ca hai déu c6 dung chung
kién trac ctia BERTpase vd BERTLaee. NhOm tac gia hudn luyén mo hinh trén 20GB
(Gigabyte) dir liéu tiéng Viét trong d6 c6 1GB 1a cac bai viét Wikipedia tiéng Viét va
19GB tin tic. Lugng dir li¢u dé tuong duong 3 ty tur (token) tao thanh khoang 145 tri¢u
cau. Tuy nhién, PhoBERT can mot budc tién xir ly tach tur (vi du “t6i 1a hoc sinh” —
[“t61”, “1a”, “hoc_sinh”]) cia mot thu vién khéac 1a VnCoreNLP, viéc nay lam cham trong
viéc xur 1y trong thoi gian thuc. Mot nhugc diém nita ciia mo hinh don ngit 14 cong cu ¢o
nhiém vu chia doan van ban thanh cac don vi nhé hon (tokenizer) khong thé nhan dién tur
vung (out-of-vocabulary) boi vi ¢6 nhiéu tir muon ciia cac ngén ngir khac. Trong trudng

hop d6, mo hinh da ngtt ¢6 1& 1a mot sy lya chon hgp 1y va an toan hon.!”]

2.2.2.3. M6 hinh XLM-RoBERTa

M6 hinh XLM-RoBERTa (viét tit cua Cross-lingual Language Model - RoOBERTa
hay con dugc goi 1a XLM-R) 1a mdt mo hinh da ngdén nglr dugc sir dung rong rai. Mo
hinh nay duoc huan luyén trén 2.5TB( TB - Terabyte) dit liéu bang 100 ngén ngit duoc
loc tir bo dir liéu Common Crawl.

Mo hinh XLM-RoBERTa c6 hai phién ban Base va Large. Phién ban Large c6 s6
tang 1a 24 nhiéu gap do6i ban Base 14 12, s6 lugng tham s6 ciing nhiéu hon 13 550 triéu so
v6i 270 triéu.[]

Mo hinh RoBERTa dugc gidi thiéu boi Facebook 18 mét phién ban duoc huin
luyén lai cia mé hinh BERT véi mot phuong phap huan luyén tot hon véi dit liéu nhiéu
hon duoc ting gap 10 lan.

Pé tang cudng qua trinh huan luyén, mé hinh RoBERTa khong sir dung co ché dy
doan cau ké tiép tir mo hinh BERT ma sir dung k¥ thuat mit na dong (dynamic masking),
do d6 cac tir mat na trong qua trinh huan luyén s& bi thay d6i. Str dung kich thudc batch

16n hon khi huén luyén s& cho hiéu qua tot hon.
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M6 hinh RoBERTa str dung 160GB vin ban dé huin luyén. Trong d6, 16GB dit
lidu 1a sach va Wikipedia tiéng Anh duoc sir dung trong huan luyén moé hinh BERT. Phan
con lai bao gém tap dir liéu Common Crawl News (g0m c6 63 triéu ban tin va kich thuéc
la 76 GB), ngir li¢u van ban Web (38 GB) va Common Crawl Stories (31 GB). M6 hinh
nay duoc huan luyén véi GPU cua Tesla 1024 V100 trong mot ngay.[®!
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CHUONG 3. THU VIEN VA API HO TRQ XAY DUNG CHATBOT

3.1. Thu vién

3.1.1. Thw vién PyTorch
3.1.1.1. Gio6i thiéu chung

PyTorch 1a mot thu vién mi ngudn mé dua trén Python, dugc phat trién bai phong
thi nghiém nghién ctru Al ctia Facebook. Thu vién ndy cung cdp mot cach tiép can linh
hoat va sang tao trong vi¢c xay dung cac mo hinh hoc may va hoc sau. PyTorch dugc
thiét ké dé t6i uu hoa viéc xdy dung va huan luyén cac mang no-ron sau.

3.1.1.2. Kién tric xay dung Chatbot trong PyTorch
¢ Lép nhung (Embedding Layer):

Trong PyTorch, 16p nhing dugc sit dung dé anh xa tir vung thanh cac vecto, giup
cho viéc hiéu va xir Iy ngdn ngit trong hé thong chatbot.

<+ Mo Hinh Chudi (RNN hoic Transformer):

Thu vién PyTorch cung céip su linh hoat trong viéc chon lya gitra viéc sit dung mo
hinh RNN truyén thong hodc mé hinh hoc may (Transformer) manh m&. M6 hinh RNN
thich hop cho xir 1y chudi, con mé hinh hoc may mang lai kha niang hoc méi quan hé xa
va tbe do cao.

< Co ché chi y (Attention Mechanism):

Néu chon st dung mé hinh hoc may, viéc tich hop co ché cht y co thé dugc thuc
hién dé tang cudng kha ning tap trung vao cac phan quan trong ctia dau vao va dau ra,
htru ich trong viéc hiéu va tao ra cau tra 10i.

< Lo6p tuyén tinh va ham kich hoat(Activation Function):
PyTorch cung cap cac 16p tuyén tinh va ham kich hoat dé tao ra cac du doan va
dinh dang dau ra cua hé théng chatbot, gitp t6i wu hoa hiéu suét ciia mé hinh.
< Ham mat mat va tdi vu héa:
Viéc lya chon ham mat méat nhu CrossEntropyLoss va Optimizer nhu Adam trong

PyTorch gitip diéu chinh trong s6 ctia mo hinh trong qua trinh huan luyén.
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3.1.1.3. Tinh nang

Mot sb tinh ning x4y dung chatbot ctia thu vién PyTorch:

e Xay dyng mé hinh mang no-ron: Cé thé str dung céc 16p va ham cta PyTorch dé
xdy dung mang no-ron nhu RNN hodc hoc méay dé xir 1y dit liéu ngén ngit tu
nhién va dua ra cac du doan.

e Xir Iy ngdn ngir tu nhién: PyTorch cung cép cic cong cu va thu vién hd tro xir Iy
ngdn ngit tu nhién nhu torch text va transformers dé xtr Iy ngdn ngit ty nhién. Sir
dung chung dé tién xtr 1y dir liéu vin ban, xir 1y cau héi va phan hoi, va xay dung
cac mo hinh xur Iy ngén nglr ty nhién cho chatbot.

e Huén luyén va tinh chinh mé hinh: Sir dung céac thuat toan toi wu va phuong phap
tinh chinh, dé cai thién hiéu suat va kha nang du doan cua chatbot.

e Tich hop dé dang: PyTorch tich hop tot véi cac thu vién va framework khic nhu
Hugging Face Transformers va Flask.

e Tinh linh hoat va m¢& rong: PyTorch 1a mdt thu vién linh hoat va m¢& rong, cho

phép xay dung chatbot tir cic mo hinh don gian dén cac mo hinh phtc tap.

3.1.2. Thu vién Hugging Face Transformers

3.1.2.1. Gi6i thiéu chung

Kién truc hoc méy (Transformer) dd nhanh chong tré thanh mot xu hudng trong xir
1y ngdén ngtr tu nhién ké tir khi duge gidi thiéu. Pac biét 1a, n6 khong chi 1a mot lya chon
manh m&, ma con vuot troi so voi cac kién trac trude d6 nhu CNN va RNN, dic biét 1a
trong viéc giai quyét cac tac vu phirc tap nhu hiéu ngdn ngit va sinh ngdn ngir ty nhién.

Su ra doi ciia mo hinh dao tao trude cho phép mo hinh duogc huén luyén trude voi
mot lugng 16n van ban va sau d6 duoc diéu chinh dé tdi wu hoa cho céac tac vu cu thé,
mang lai hi¢u suit t6i uu nhat.

Kién trac hoc may dac biét linh hoat khi 4p dung md hinh dao tao trudc trén cac
tap van ban 16n, gitp ting d6 chinh xac trong nhiéu tic vu nhu hiéu ngén ngit, phan loai

van ban.
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Uu diém nay da dwa ra nhiéu thach thirc méi, doi hoi sy linh hoat va kha ning st
dung rong rdi cia mo hinh khong chi trong nghién ctru ma con trong cac ing dung thuc té.
Vi vay, HuggingFace’s Transformer ra doi nhu mot ngudn tai nguyén hitu ich, khong chi
cung cip cong cu huan luyén, phan tich va danh gia hiéu suit ctia mo hinh ma con hd trg
mo rong va su linh hoat trén nhiéu nén tang.

3.1.2.2. Céu triic chung ciia thw vién Hugging Face Transformers:

Kién trtc cta thu vién Transformers liy cam hing tir thu vién tensor2tensor va ma
ngudn gdc ctia mé hinh BERT, ca hai déu duogc phat trién boi Google Research. Su d6i
mao1 nay mang lai khai niém vé viéc cung cép bd nhé dém cho cac mo hinh dao tao lai.

X4y dung dya trén nhiing yéu t6 nay, Transformers md rong voi cac tinh ning
chinh huéng dén nguoi dung, bao gdm quan 1y bd nhd dém, cho phép tai xubng va dicu
chinh mé hinh ciing nhu chuyén d6i mé hinh mét cach lién mach thanh san pham.

Thiét ké ctia Transformers tuan theo mot duong dng (pipeline) tidu chuan cho cac
bai toan xtr 1y ngdn ngit ty nhién, bao gdm xir 1y dit liéu, moé hinh héa dir liéu va dua ra
du doan. M6i md hinh trong thu vién dugc dinh nghia boi ba khéi chinh:

e Tokenizer: Chuyén doi vin ban sang ma héa chi myc.
e Transformer: Bién d6i ma héa chi muc thanh cac vector nhing theo ngit canh.
e Head: St dung cac nhing dé dua ra du doan cho tirng tac vu cu thé.

Ba khéi ndy c6 thé dugc xir 1y da s cac tic vu nguoi dung. So dd chi tiét bén dudi
mé ta cdu trac cia mot md hinh, duoc hinh thanh tir ba khdi: tokenizer, transformer va
head. Cac md hinh c6 thé dugc diéu chinh trude véi mot head ¢d dinh va co thé duoc dicu
chinh lai v61 cac head khac nhau tuy thudc vao nhiém vu cu thé.

Cac phﬁn con lai ciia so d6 mo ta chi tiét ciia cac khdi tokenizer, transformer va

head tuy thudc vao cac nhiém vu khac nhau.

Trang | 25



Transformer

Tokenizer

Hinh 3. 1 Cdc thanh phan cua thuw vién Transformers Hugging Facel”

% Tokenizer

Khéi Tokenizers dong vai tro quan trong va khong thé thiéu trong qua trinh xur 1y
cac bai toan xir Iy ngon ngit ty nhién. Cac 16p Tokenizer duoc ké thira tir mot 16p co s0,
¢ thé duoc khéi tao tir mot md hinh dao tao trudce tuong ung hoac cé thé duoc thiét 1ap
thii cong. Céac 16p ndy gém cac anh xa tir sang chi muyc trong tip tir vung ctia mo hinh va
cac bo ma hai chiéu cia chudi dau vao cho qua trinh ma hoa trong tirng mé hinh cu thé.

Mbi mod hinh st dung mot tokenizer cu thé dugc viét béng Python hodc Rust. Cho
dii 6 mot sd khac biét nho, nhung chiing van can dong bd véi qua trinh dao tao trude.

Nguoi dung dugc phép diéu chinh khéi Tokenizer thong qua giao dién dé bo sung
anh xa token, token dic biét hodc diéu chinh kich thudc cua tap tu vung.

Véi cac tap dir lidu 16n, tokenizer viét bang ngdn ngit Python c6 thé cham hon so
v6i ngdn ngir Rust. Thu vién cap thap cho tokenizer viét bang Rust da duoc chon 1am mac
dinh do tdc d6 tokenizer nhanh cta no, phu hop cho ca qua trinh huén luyén va trién khai

cac mo hinh.
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% Transformers

Transformers dong vai trd quan trong nhét cta thu vién va da duoc thir nghiém voi
nhiéu bién thé khac nhau. Céc bién thé nay chia sé mot 15i attention v&i nhiéu dau, nhung
ching c6 sy khac biét & cac khia canh nhu xur 1y padding, biéu dién vi tri, ap dung mat na
va cach ma chiing duoc thiét ké cho cic mo hinh chudi dén chudi(sequence to sequence -
seq2seq).

Trén thuc té, tit ca cac mo hinh déu st dung mot 16p co sé triru tugng, diéu d6 co
nghia 1a mot 16p duoc trién khai dé tao thanh mo hinh tir mot bd ma hoa di qua cac lép
cha ¥ va sau d6 di qua mot bd ma hoa cudi cung.

L6p co sé duge tiy chinh cho timng mé hinh cu thé va phai tuan theo bién thé gc,
cho nguoi dung sy linh hoat dé phan tich cac thanh phan cua n6. Trong hau hét cac truong
hop, mdi mé hinh dugc trién khai thanh mot tép don 1é dé dé dang cho viéc mo rong.

+ Heads

Céac head c6 thé duoc két hop linh hoat tuy thudc vao nhiéu tac vu khac nhau. Mdi
head dugc trién khai dudi dang cac 16p nam & phia trén cua 16p co sd, va sau d6 duge mé
rong voi cac 1op dau ra doc 12p va ham méat mat, duge tich hop vao phén nhing ngtr canh
ctia khéi Transformer.

Céac 16p duoc dit tén theo mot quy tic chung: XXXForSequenceClassification,
trong d6 XXX 1a tén ctia mo hinh dugc st dung dé diéu chinh hodc huan luyén trude. Mot
s6 head, nhu conditional generation, cung cdp cac tinh ning bo sung nhu ldy mau va tim
kiém theo phong cach "beam".

DPéi véi cac md hinh duoc huan luyén trudc, cac head cé thé da duoc s dung dé

huan luyén trude chinh mé hinh d6, nhu trong truong hop cia moé hinh BERT.

3.2. API

3.2.1. Khai niém API

API 1a viét tit cua cum tir "Application Programming Interface" (Giao dién

Chuong trinh Ung dung).l'” Cach API hoat dong thudng dugc phan tich ¢ hai khia canh:
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may cht va may khach. May khach 14 noi cac tmg dung giri yéu cau trong khi may chu 1a
noi cac tmg dung giri phan hoi.

Co6 bdn cach chinh dé API hoat dong, bao gff)m API SOAP, API RPC, API
WebSocket va API REST. Trong d6, API REST dugc xem la linh hoat nhét va duoc st
dung pho bién nhiéu nhat.

API ¢6 nhiéu loai, bao gdbm API Ca nhan (API Private) chi danh cho két ndi trong
cing mot cong ty; API cong cong(API Public) 1a API ma bat ky ai ciing co thé sir dung;
va khi st dung cac API ndy, ngudi ding s& nhin dugc yéu cau y quyén, yéu cau tra chi

phi khi str dung hodc tham chi 12 khong c6 yéu cau gi ca.

3.2.2. Cac API hd tro xay dung chatbot

3.2.2.1. API cua OpenAl

+ Khai niém

API OpenAl 1a mot bo cac giao dién 1ap trinh img dung ma OpenAl da phat trién
va duy tri, mang dén kha ning tiép can cic cong nghé tri tué nhan tao tién tién trong linh
vuc xtr 1y ngdn ngir tu nhién. Cac nha phat trién co thé sir dung API nay dé xay dung va
tich hop cac tng dung thong minh nhu chatbot, trg 1y viét Al, va nhiéu ing dung khac.
Bang cach sir dung API OpenAl, nhitng ngudi phat trién c6 thé dé dang truy cép cac md
hinh ngén ngit quy md 16n. M6 hinh ndi bat nhat trong danh muc ciia OpenAl 13 GPT-3,
day 1a mo hinh tao ngdn ngit tu nhién 16n nhat hién nay véi kha nang dap Gmg va sang tao
cao. Ngoai ra, API OpenAl con cung cip quyén truy cdp vao cac mo hinh khic nhu mé
hinh chuyén tao hinh anh (DALL-E).

Céc 1énh goi API don gian gitip nha phat trién tan dung cac kha ning manh mé& cia
cac mo hinh nay. Viéc st dung API OpenAl gitip nha phat trién d& dang tich hop va trién
khai cac ing dung tri tué nhan tao ma khong can phai xay dung cac mo hinh tir dau.

Déng tho1, API OpenAl cung cép nhiéu mé hinh va bd dir liéu di duoc dao tao trude,

gitip nha phat trién tiép can mot loat cac tac vu xir Iy ngdn ngit tu nhién khac nhau. Picu
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nay giup ting cuong kha ning tmg dung va linh hoat trong viéc giai quyét cac thach thuc
lién quan dén xir Iy ngdn ngir.
N6 cho phép truy cip vao kha ning ctia ChatGPT dé tao ra cac cau tra 10i giéng

con nguoi cho céac cau héi va tham gia vao cudc tro chuyén thong thuong.

% Cac tinh nang
» Tro chuyén (Chat):
OpenAl API gitip nha phat trién xay dung chatbot twong tac tu nhién, tao trai

nghiém cudc trd chuyén hap din cho nguoi ding. Piéu nay gitip cai thién trai nghiém va
tao ra ing dung tro chuyén thong minh.
> Am thanh (Audio):
OpenAl API gitip cic nha phat trién co thé tiép can v6i cac tinh ning 4m thanh
dé dang hon bao gom:
- Tinh nang tao am thanh: Tao am thanh tir dau vao 1a vian ban.
- Tao ban chép 10i (transcription): Chuyén doi doan 4m thanh thanh ngdn ngir dau
vao.
- Tao ban dich (translation): Dung dé thuc hién chuyén doi am thanh sang ngon
ngir tiéng Anh.
> HO tro tinh chinh mo hinh:
OpenAl gitip cac nha phat trién c6 thé thuc hién xay dyng, tinh chinh mé hinh
riéng mot cach dé dang véi cidc md hinh nhu gpt-3.5-turbo, gpt-3.5-turbo-1106, text-
davinci-002,...

3.2.2.2. Google Cloud API

% Khai niém

Google Cloud API 1a mét bd cac giao dién lap trinh ung dung(API) ma Google
Cloud cung cép dé hd trg cac nha phat trién tich hop va st dung cac dich vy manh mé cua
Google Cloud trong ung dung cua ho. Cac API nay cung cap mot loat cac chirc nang va

kha ning da dang, giup giam b6t do phirc tap clia qué trinh phat trién tmg dung va cho
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phép nha phat trién tap trung vao viéc xdy dung chirc ning cdt 156i cta tmg dung ma khong

can phai lo lang vé quan 1y co so ha tAng phtc tap.

Cac API cta Google Cloud API hd trg xay dung chatbot cung cip céc tinh ning

can thiét dé tao ra cac chatbot co thé hiéu va phan hdi ngén ngit ty nhién, va cho phép

ngudi ding tro chuyén véi chatbot bang giong noi.

\/
0‘0

>

Tinh nang

Pa Dang va Phong Phu: Google Cloud API bao gom nhiéu linh vuc nhu xtr 1y
hinh anh, ngén nglt ty nhién, luu trir, machine learning, dir liéu 16n, bdo mat, va
nhiéu linh vuc khéc, giup dap Gmg nhu ciu da dang cta cac tng dung.

Linh Hoat va M& Rong: Cac API ciia Google Cloud duoc thiét ké dé linh hoat va
dé tich hop vé6i nhiéu loai tng dung va hé théng. Nguoi phat trién co thé sir dung
cac API nay tir nhidu ngdn ngit 1ap trinh va mai truong phat trién.

Bao Mat Cao Cap: Cac API cua Google Cloud duoc tich hop voi cac tinh ning
bdo mat manh mé€ nhu xac thyc, uy quyén, ma hoéa dir li¢u, va quan 1y ching chi.
Quan Ly Dy An va Tai Nguyén: Google Cloud API hd tro quan 1y dy an va tai
nguyén thong qua Google Cloud Console va Cloud Identity and Access
Management (IAM).

Dich Vu Ban D6 va Pia Ly: Google Cloud API cung cip cac dich vu nhu Google
Maps Platform dé tich hop thong tin dia 1y va ban d6 vao tng dung.

s API xay dung chatbot

>

>

>

Cloud Speech-to-Text API: Cung cip kha ning chuyén d6i am thanh thanh vin
ban, hd trg nhidu ngodn ngir va dinh dang 4m thanh.

Cloud Text-to-Speech API: Cung cdp kha niang chuyén d6i vin ban thanh am
thanh, chuyén d6i vin ban thanh giong néi véi chat lugng va ngit diéu tu nhién
quen thudc voi tily ngdn ngi cua ting quéc gia.

Dialogflow API: Dialogflow cung cap kha ning xur 1y va hiéu ngoén ngit tu nhién

dé hiéu y dinh va thuc hién cac hanh dong twong tmg.
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» Google Bard: Cung kha nang tuong tac, giri va nhén cau tra 101 tr chatbot cua
Google.

Két hop hai API nhu Cloud Speech-to-Text va Cloud Text-to-Speech chatbot ¢ thé xir 1y

giong néi nguoi ding nhap vao thanh van ban va phan hdi lai giong néi tir van ban

chatbot tra vé.

3.2.2.3. Rapid API

¢ Khai niém

Rapid API 1a m{t nén tang trung gian gitra cac nha phat trién va cac dich vu APL
Rapid API cung cap mot thi truong truc tuyén noi moi ngudi ¢ thé tim kiém, két nbi va
sir dung hang trim hay tham chi hang nghin API khac nhau tir nhiéu nha cung cap khéc
nhau. Rapid API gitip tao ra mot cong dong manh mé ctia nha phét trién va cung cp cac
cong cu quan 1y API dé theo ddi, danh gia va quan 1y viéc sir dung cac dich vy API.

¢ Tinh niang
> Thu vién API Pa Dang: Rapid API cung cdp mot thu vién 16n cac API tir nhiéu

ngudn khac nhau. Nguoi phét trién c6 thé tim kiém, so sanh va chon lua tir hang
ngan API khac nhau dya trén nhu cau cu thé cua ho.

> Tim Kiém Nang Cao: Rapid API cung cip tinh niang tim kiém nang cao dé gitp
ngudi phat trién dé dang tim kiém cac API phu hop véi yéu cau cia ho, bao gom
cac bd loc nhu loai API, gid ca, va nhiéu yéu td khac.

> Quan Ly API Key: Rapid API gitip ngudi phat trién quan 1y cac API key tir nhiéu
dich cung cap dich vu API khac nhau. Diéu nay gitp quan 1y va bao mat truy cip
vao cac dich vu API ma ngudi phat trién sir dung.

> Thong Ké va Analytics: Rapid API cung cap cac cong cu thong ké va phan tich dé
nguoi phat trién co thé theo ddi hiéu sut va su dung API cua ho.

> Tich Hop Linh Hoat: Rapid API hd trg tich hop dé dang véi nhiéu ngén ngir 1ap
trinh khac nhau thong qua céc thu vién va SDK.

> Bao Mat: Nén tang nay cung cip cac tinh ning bao mat nhu quan 1y quyén truy

cap, ma hoa dir li¢u, va kiém soat quyén truy cap APL
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s API xay dung Chatbot ‘
Mot s6 API pho bién ctia Rapid API cho xay dung chatbot bao gom:

e ChatGPT API: La mdt API dua trén mo6 hinh ngdn ngtr 16n ciia OpenAl. ChatGPT
¢ thé dugc sir dung dé tao cac phan hoi tu nhién va sinh dong cho cac truy van
cua nguoi dung.

e Dialog Flow API: La mdt API dua trén tri tué nhan tao ciia Google. Dialogflow c6
thé duogc sir dung dé hiéu céac truy van ctia nguoi dung, xac dinh ¥ dinh cua ho va
tao cac phan hdi phu hop.

e Microsoft Bot Framework API: La mot API dua trén tri tué nhan tao cua
Microsoft, dugc st dung dé tao céac chatbot c6 thé hiéu va phan hoi ngdn ngir ty
nhién.

Vi du vé cach cac API ciia Rapid API sir dung dé xay dung chatbot:

e Mot chatbot ¢6 thé sir dung ChatGPT API dé tao cac phan hoi sang tao va hap dan
cho cac truy van ctia ngudi ding.
e Mot chatbot co thé sir dung Dialogflow API dé hiéu cac truy van phiic tap cua

nguoi dung va tao cac phan hoi thich hop.
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CHUONG 4. CAI PAT THU VIEN VA THUC HIEN TINH CHINH

MO HINH CHATBOT

4.1. Tong quan

Chuong 4 tap trung vao hai phén chinh: phén mot cai dat thu vién va API, phén hai thuc

hién tinh chinh mé hinh ngén ngir tiéng Viét cho Chatbot dua trén 1y thuyét vé thu vién,

API dugc trinh bay & Chuong 3 va phan Tinh chinh mé hinh & Chwong 2. Qua trinh nay

khong chi hd tro xay dung co sé ha ting ma con thiét 1ap nén tang cho viéc tinh chinh va

dao tao mo hinh theo yéu cau cu thé cia du an.

B6 cuc chuong 4 chi tiét:

» Phan 1: Cai dat thu vién va API (Xem chi tiét trong muc 4.2 Cai dat thu vién va
API):

/7
0'0

Tap trung vao viéc cai dit cac thu vién Transformers va sit dung mé hinh hd trg
tiéng Viét trong transformers nhu GPT2 Vietnamese cua NIpHUST, ViT5 cta
VietAl

Cai dat va str dung OpenAl API va chi demo str dung tinh nang Tro
chuyén(Chat), tinh nang tinh chinh mé hinh s& duoc trinh bay & phan 2.

Trinh bay cach dang ky Google Cloud API, cai dat va st dung céc tinh nang cua
Google Cloud API nhu tinh ning chuyén doi van ban sang giong ndi va giong
no6i sang van ban. Ngoai ra con trinh bay chi tiét cach cai dat va sir dung Google
Bard.

Dang ky, cai dit va su dung céc dich vu cua Rapid APIL.

Xay dung bang so sanh cac thu vién va API da xay dung dya trén cac tiéu chi
nhu téc do cau tra 101, chat luong cau tra 101, gia thanh cho vi¢c tinh chinh mo

hinh, v.v

» Phan 2: Thyc hién tinh chinh mé hinh Chatbot (Xem chi tiét trong muc 4.3 Thyc
hién tinh chinh m6 hinh Chatbot):

Trang | 33



Phan nay s€ trinh bay cach nhém cai dat moi truong, chun bi cac tap dir liéu cho
viéc tinh chinh mé hinh r6i sau d6 1a xir 1y dir liéu dau vao va xay dung mo hinh. Két thuc

phan nay sé& 1a bang két qua tir mo hinh nhém xay dung.
4.2. Cai dat thu vién va API

4.2.1. Transformers

Buéce 1: Vao trong cira s6 cmd(Command Prompt) hodc terminal ciia tng dung Visual
Studio Code va go 1énh pip install transformers .
- Vao trong cmd g6 1énh pip show transformers dé kiém tra da cai dat thanh cong thu
vién transformer hay chua.
- Khi cai dat thanh cong két qua tra ra nhu hinh bén dudi(Hinh 4.1):

D: \Download\Code\Code Demo>pip show transformers

WARNING: Skipping C:\Users\Admin\AppData\Roaming\Python\Python311\site-packages\wheel-.40.0.dist-info due to invalid metadata entry 'name’
DEPRECATION: Loading egg at c:\program files\python311\lib\site-packages\vboxapi-1.8-py3.11.egg is deprecated. pip 24.3 will enforce this behaviour cha
nge. A possible replacement is to use pip for package installation.. Discussion can be found at https://github.com/pypa/pip/issues/1233@

Version: 4.35.2

Summary: State-of-the-art Machine Learning for JAX, PyTorch and TensorFlow

Home-page: https://github.com/huggingface/transtormers

Author: The Hugging Face team (past and future) with the help of all our contributors (https://github.com/huggingface/transformers/graphs/contributors)

Author-email: transformers@ghuggingface.co

License: Apache 2.0 License

Location: C:\Users\Admin\AppData\Roaming\Python\Python311\site-packages

Requires: filelock, huggi e-hub, numpy, packaging, pyyaml, regex, requests, safetensors, tokenizers, tqdm
Required-by: distilbert-punctuator, peft

Hinh 4. 1 Hién thi thong tin cai ddt thw vién transformers

Buwéc 2: Cai dit thor nghiém cidc mé hinh ngén ngit tiéng Viét trong transformers nhu
GPT2, ViT5
» M6 hinh GPT2 Vietnamese
Pau tién khai bao thu vién Transformers va khai bao 16p GPT2LMHeadModel va

tokenizer twong tng véi GPT2. Tiép theo xdy dung ham generate_text v6i du vao 1a
mot cau hoac doan hoi thoai. Khai bao cac tokenizer, model tir m6 hinh dao tao trudc
ciia GPT2. Thiét 1ap input_ids dé xu 1y gia tri diu vao. St dung model.generate dé
sinh van ban dua trén input_ids. Cac tham s6 nhu do_sample, max_length, min_length,
top k, num beams duoc st dung dé diéu chinh qud trinh sinh vin ban,
num_return_sequences chi dinh sd luong van ban sinh ra. Ban ghi cudi cung tir két

qua dugc gidi ma bang tokenizer va tra vé.
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import torch
from transformers import GPT2LMHeadModel, GPT2Tokenizer

def generate text(prompt):
tokenizer = GPT2Tokenizer.from pretrained('NlpHUST/gpt2-vietnamese')
model = GPT2LMHeadModel.from pretrained('NlpHUST/gpt2-vietnamese')
input_ids = tokenizer.encode(prompt, return_tensors="pt')
max_length =200
sample outputs = model.generate(input_ids, pad token id=tokenizer.eos token id,
do sample=True,
max_length=max length,
min_length=max_length,
top_ k=40,
num_beams=>5,
early stopping=True,
no_repeat ngram_size=2,
num_return_sequences=3)
# Chi tra vé ban ghi cudi cung
generated text = tokenizer.decode(sample outputs[-1].tolist())
return generated text

response = generate text("Viét Nam 1a")
rint(response)
Bang 4. 1 Swr dung mé hinh GPT?2 Vietnamese co nguon goc Hugging Face

Két qua khi sir dung mo hinh GPT2-Vietnamese.

D: \Download\Code\Code_Demo»’ L:/ngram Files/Python311/python.exe” d: /Dnlnload/tode/trxde  Demo/gpt2 NLPHUST.py

Viét Nam 1a mgt trong nhiimg qudc gia c  phat trién kinh t& nhanh nhat gidi. Chinh vi thé ma nhu cau sir dyng cac thiét bi dién tlr ngay c
ang tang cao. Bac biét 1a nhing san pham cong 1ghe thong minh nhu dién thoai di ding, méy tinh bang. Trong dd, Samsung 1a nha san xudt smartphone ldn n
hat tai thi trubng Viet Nam.

Samsung Galaxy S6 Edge Plus 1a chiéc qmartphnne cao cdp nhdt cla Samsung. Va1 thiét ké sang trmg, cau hinh manh mé ung nhigu tinh nang hdp dan, day 1
a sur lya chon hoan hdo cho nhimg ai dang mudn s hilu mot c rphrsne tan trung. Tuy nhién, khong phai ai cling di kha nang tai chinh d& mua cho minh
chigc S Samsung Galaxy s6 edge plus. Bai viét dudi day sé gidp ban giai quyét van d& nay mjt cach dé dang va nhanh chong nhét. MOi cac ban cling theo ddi
nhé!

Trudc khi di vao bai viét, ching ta s& cing nhau tim hidu vé cau

Hinh 4. 2 Két qua khi sir dung mé hinh GPT2 Vietnamese

» MGo6 hinh ViT5
Pau tién khai bao thu vién Transformers va khai bao 16p AutoModelForSeq2SeqLM va

tokenizer twong tmg. Tiép theo xay dung ham sumarize text voi dau vao 1a mot cau hodc
doan hoi thoai. Khai bdo céac tokenizer, model tir mo6 hinh dao tao trudc ctia Seq2SeqLM.

Thém ky tu két thuc cau ("</s>") vao dau cau dau vao va thiét lap input_ids dé xu 1y gia
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tri dau vao. Pua input_ids va attention masks vao mo hinh seq2seq dé sinh vin ban tong
hop.

Str dung generate dé tao ra van ban dua trén dau vao. Cac tham s6 nhu max_length va
early stopping duoc st dung dé kiém soat qua trinh sinh vin ban. Sau d6 s dung
tokenizer dé giai ma va chuyén d6i vian ban duoc sinh ra tir dinh dang s6 vé dang vin ban
thuong.

Két qua dugc tra vé 1a mot doan van ban tom tat.

from transformers import AutoModelForSeq2SeqLM, AutoTokenizer

def summarize text(input sentence):
tokenizer = AutoTokenizer.from pretrained("VietAl/vit5-base-vietnews-
summarization")
model = AutoModelForSeq2SeqLM.from pretrained("VietAl/vit5-base-vietnews-
summarization")
sentence = input_sentence + "</s>"
encoding = tokenizer(sentence, return_tensors="pt")
input_ids, attention_masks = encoding["input ids"], encoding["attention mask"]
outputs = model.generate(
input_ids=input _ids, attention_mask=attention_masks,
max_length=256,
early stopping=True
)
summary = tokenizer.decode(outputs[0], skip special tokens=True,
clean_up_tokenization_spaces=True)
return summary
response = summarize text("VietAl 1a to chirc phi loi nhuan véi st ménh wvom mam tai
ning vé tri tué nhan tao va xay dung cong ddng cac chuyén gia")
rint(response)
Bang 4. 2 Poan code sw dung mo hinh ViT5 trén Hugging Face

Két qua khi cai dat mo hinh ViT5.
C:\Users \Adnin\AppData\Roaming\Python\Python311\s1te-packages\transformers\generation\configuration utils.py:418: Userarning: “num beams™ is set to
However, “early stopping™ is set to "True” -- this flag is only used in heam-based generation modes. You should set “num beamsy1 or unset “early s

ping”.
warnings.warn(
VI&tAT sé 1a mjt trong nhing nha sang ché tri tué nhan tao hang dau thé gidi vé tri tué nhan tao duoc thanh 13p nam 2006 tai Hoa Ky.

Hinh 4. 3 Két qua khi chay mé hinh ViT5
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4.2.2. OpenAl API

Bwéc 1: Tai thu vién OpenAl trong Python bang dong 1énh pip install openai trong cmd
hodc Terminal ctia Visual Studio Code.

- Kiém tra d3 cai dat thu vién thanh cong hay khong bang 1énh pip show openai

C:\Users\Admin>pip show openai

WARNING: Skipping C:\Users\Admin\AppData\Roaming\Python\Python311\site-packages\wheel-@.40.0.dist-info due to invalid metadata entry 'name’
DEPRECATION: Loading egg at c:\program files\python311\lib\site-packages\vboxapi-1.0-py3.11.egg is deprecated. pip 24.3 will enforce this bg
ip for package installation.. Discussion can be found at https://github.com/pypa/pip/issues/12330

Name: openai

Version: 0.27.9

Summary: Python client library for the OpenAI API

Home-page: https://github.com/openai/openai-python

Author: OpenAT

Author-email: support@openai.com

License:

Location: C:\Users\Admin\AppData\Roaming\Python\Python311\site-packages
Requires: aiohttp, requests, tqdm

Required-by: 1lama-index

Hinh 4. 4 Hinh dnh kiém tra cai dat thu vién OpenAl trong Python

Budc 2: Vao trang OpenAl Platform (truy cép tai day) vao muc API Key chon Create

new secret key — nhap tén va nhan nut Create secret key.

Create new secret key

Name Optional

Hinh 4. 5 Tao new secret key cua OpenAl

- Két qua sau khi tao API key thanh cong.
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https://platform.openai.com/api-keys

Create new secret key
Please save this secret key somewheﬂe safe and accessible. For security

reasons, you won't be able to view it again through your OpenAl account. If
you lose this secret key, you'll need to generate a new one.

sk-uWFTLCIzO9wp8RvST3NoQT3BIbkFIhDXSeAlSgrMNUwggKsl

Hinh 4. 6 Hinh anh sau khi tao API key thanh cong

- Kich vao nut sao chép dé luu lai gi4 tri key — nhan Done.

8
Gb

Secret key sk-...KsNa 20thg 12,2023 Never

Hinh 4. 7 Mot API key cua OpenAl dwoc tao ra thanh cong

Tién hanh sir dung API key vira tao dé tao mét doan chatbot.

Pau tién, khai bao thu vién va khoa API sir dung(da 1ay duoc tir cac budc trén). Tiép theo
thyc hién st dung phuong thirc openai.ChatCompletion.create() voi model ma mo hinh st
dung, m6 hinh mac dinh s€ 14 gpt-3.5-turbo ngoai ra con c6 céac lya chon khac nhu gpt-
3.5-turbo-1106, text-davinci-003, message 1a van ban giri t&i chatbot trong d6 c6 thé kém
nd1 dung doan hoi thoai cuia chatbot hodc chi gilr lai con messages ctuia user. Ngoai ra co
con thé dinh kém cac tham s6 nhu max_tokens 13 s6 luong tir t6i da ma chatbot phan hoi
vé. Cac tham sd khac c6 thé ké dén nhu top_p, presence penalty, frequency penalty hoic

temperatue.
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response

model=

Hinh 4. 8 Swr dung API key tir thu vién OpenAl

Két qua tra vé tir OpenAl dugc hién thi nhu hinh bén dudi (Hinh 4.9).

D: \Download\Code\Code Demo>"C:/Program Files/Python311/python.exe” d:/Download/Code/Code Demo/Model 2/demo.py
Xin chao! Toi day! C6 digu g1 toi co thé gidp ban khong?

D:\Download\Code\Code Demo>

Hinh 4. 9 Két qua tra vé khi sir dung mé hinh tir thw vién OpenAl
4.2.3. Rapid API

Budc 1: Ding nhap thanh cong vao trang web cuia Rapid API (duong dan: Link)

Q Rapidari APIHub  Organi

Welcome to the Rapid APl Hub

Discover and connect to thousands of APIs

Public APls  Private APls

Categories i
Discover More APls

Br

Top Baseball APls Top Translation APls Top Movie APls Top Weather APls

Hinh 4. 10 Giao dién trang web Rapid API

Buwdc 2: Nhap vao thanh Search for APIs v&i ndi dung 1a ‘ChatBot API’ va nhan Enter,
két qua tra vé nhu hinh bén dudi (Hinh 4.11)
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https://rapidapi.com/hub

Q Rapidar

all within one SDK. One API key. One dashboard.

ChatGPT - GPT4 Ai

Introducing ChatGPT - GPT-4
Al [BREB8t, a cutting-edge
conversational solution
designed to revolutionize

97 ©3603ms v 98%

Harley the [

amusement

&

OPEN Al

Harness the potential of
ChatGPT ( with internet
access ), GPT-4 (at
https://rapidapi.com/rphrp198
42 ), Google BARD Al (PALM

299 ©15173ms v 95%

ChatGPT4 : Al [GligiEat

supports continuous
conversations, which means
that when you make a
request and receive a
response with a

RoboMatic. Al

that can be used
to automate your business or
for fun. For more info:
https://robomatic.ai, REST
AP documentation:

95 ©32345ms v 82%

-3

-

RolePlai - Ai RolePlay

Introducing "RolePlai” - the
revolutionary Al powered

chat bot app that features
the world's most advanced

API Hub

aplication.

293 ©9%Ims + 100%

ChatGPT HF

ChatGPT @ is an advanced
[BfEiBat solution powered by
GPT technology, offering
lightning-fast response
times and cost-effective

Organizations “/

Apps My APIs

6]
ChatGPT Ai [Chatibot

This B provides users with
access to the latest version
of ChatGPT, a cutting-edge
language model trained by
OpenAl. This means that

292 ©5329ms

LemurBot

Meet Lemurbot - Your
Personal Al [GHE56t
Companion! With advanced
features like creating,
training and chatting,

Al technology, making it feel

88 0©6572ms v 8 293 @729 ms v 291 (@785 ms v 99% 293 ©4761ms

Hinh 4. 11 Cdc API hé tro xdy dung chatbot trong Rapid API

- Cura s6 hién ra nhu hinh trén va chon API muon str dung.
Q Rapidapl

Harley the Chatbot [ (Ereewis
By | Updated 2 years ago |

API Hub Organizations Apps My APIs
+ Health Check

N/A

> Popularity () , vice

88/10 6.572ms 86%

A friendly chatbot for your amusement

Hinh 4. 12 Hinh anh mot API chatbot co tén la Harley the Chatbot

- Nhan nut thanh toan (Pricing) va chon ché do phu hop dé dang ky (Subscribe).

Harley the Chatbot || Freswius + Health Check
By | Updated 2 years ago |

L2 Popularity v

88/10 6.572ms N/A

Choose the Right Plan For You

RapidAPI partners directly with API providers to give you no-fuss, transparent pricing. Find a plan that best matches the
scale you need for your application.

Ultra
$500.00 / mo

Subscribe

Pro
$100.00 / mo

Subscribe

Basic
$0.00 / mo

Subscribe

Objects

1.000 / day
Hard Limit

5.000 / day

+ 0,003 US$ each other Unlimited

Requests &

Rate Limit one request per second 2 requests per second

Hinh 4. 13 Hinh anh gid thanh va sé lwong sir dung ciia API Harley the Chatbot

one request per second

- Thuyc hién twong tu dé ding ky sir dung API ctia Microsoft Translator Text ding dé
dich ngdn ngir tiéng Anh vé tiéng Viét.
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L Popularity @ Latency - Sel evel + Health Check

Microsoft Translator Text
By | Updated 9 months ago | 99/10 830ms 100% N/A

Choose the Right Plan For You

RapidAPI partners directly with API providers to give you no-fuss, transparent pricing. Find a plan that best matches the
scale you need for your application.

Basic Pro Ultra Mega
Objects $0.00 / mo $10.00 / mo $30.00 / mo $60.00 / mo

Subscribe Subscribe Subscribe Subscribe

500.000 / month 1.000.000 / month 3.000.000 / month 6.000.000 / month

Characters Hard Limit Siard Limit Hard Limit Hard Limit

Rate Limit 1000 requests per hour

Hinh 4. 14 Gia thanh API Microsoft Translator Text trén Rapid API

Buwéc 3: Sau khi chon va dang ky API thanh cong, tién hanh copy doan code python
request twong ung voi moi API & trang web Rapid API.

Buwéc 4: Thuc hién két hop hai API trinh bay & cac budc trén lai voi nhau dé xay dyng
chatbot.

Pau tién s& dua cau hoi chatbot vao trong API chatbot (Harley the Chatbot) dé xir 1y. Tiép
theo sau khi nhan phan hdi s& chuyén sang tiéng Viét bang API Microsoft Translator Text.

3

main(questi payload = [{"Text": output from bot}]

conn_bot =
headers = {

response = req
if response.ok:

data[@] a isinstal

json.dumps(payload_bot), headers_bot) (5 tions'][@][ "text'] s

", response.stat

Hinh 9. 3 Poan code xdy dung tich hop 2 API trong Rapid API
Két qua tra vé khi thyc hién doan code trén dugc thé hién nhu hinh bén dudi( Hinh 4.15)
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Hinh 4. 15 Két qua tra vé tir doan code tich hop 2 API

4.2.4. Google Cloud API

Budc 1: Vao trang Google Cloud Platform Console (Link), khi dang nhap thanh cong c6
giao dién nhu hinh duéi.(Luu y phai dang ky tai khoan dé sir dung 300-400$ mién phi cho
cac dich vu sur dung.)

Google Cloud

e* My First Project v ‘ ‘ Search (/) for resources, docs, products, and more ‘ Q_ Search ‘ E’: ] ﬂ, @ : o
) A .
) Welcome, Nguyen Le Gia o
Han
L
You've activated your full account You're working on project My First Project @ Experience Gemini, the

91613 [ ID: gold-optics-406016 1A multimodal model
from Google

umber: 34
$115 out of $400 credits used 4 > o DeepMind, now
@ Expires February 22, 2024 e available in Vertex Al
v end ©
See all credit usage S5

Hinh 4. 16 Hinh anh trang Google Cloud Platform

Use any remaining credits, then pay as you go

Buwéc 2: Nhip vao 6 tim kiém noi dung 1 ‘Speech to text’ hoic ‘Text to speech’.

Google Cloud

API APIs & Services

2

S
w
i

~

Enabled APIs & services

Library

Cradantiale

& My First Project v ‘ Speech to Texq X  Q search B b a @ : Q
Credentials HCRE o, cielo2s
cielo24

API Cloud Speech-to-Text API

Create credentials to access your
4 Google Enterprise AP

A Remembertoconfigur NPT Cloisd Text to-Speecti A1 CONFIGURE CONSENT SCREEN
g Google Enterprise API

Hinh 4. 17 Két qua tra vé tir é tim kiém ciia Google Cloud

Sau khi ¢6 két qua tra vé tir tim kiém — chon Cloud Speech-to-Text API va Cloud Text-
to-Speech API va chon Enable dé kich hoat APL.
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https://console.cloud.google.com

&

Product details

Google Enterprise API

III |I Cloud Speech-to-Text API

Speech recognition

m TRYTHIS API (2 & APIEnabled

OVERVIEW PRICING

DOCUMENTATION SUPPORT RELATED PRODUCTS

Hinh 4. 18 Hinh anh Cloud Speech-to-Text API trong Google Cloud

Buwéc 3: Tao chung chi Credentials cho tai khoan Google Cloud dé str dung cho cac tac
vu lién quan dén API Speech-to-Text va Text-to-Speech.
Chon APIs & Services — Chon CREATE CREDENTIALS.

API

&

EE

APIs & Services

Enabled APIs & services
Library

Credentials

OAuth consent screen

Page usage agreements

Credentials -+ CREATE CREDENTIALS W DELETE * RESTORE DELETED CREDENTIALS

APl key

Create credentials to act |dentifies your project using a simple AP key to check quota and access

OAuth client ID
A Remembert

Requests user consent so your app can access the user's data CONFIGURE CONSENT SCREEN
Service account
API Keys Enables server-to-server, app-level authentication using robot accounts
O  Name Help me choose

Restrictions
Asks a few questions to help you decide which type of credential to use
O @APikey2 4APIs e

Hinh 4. 19 Cira s6 xudt hién khi kich vao create credentials

Chon Service Account xuat hién nhu hinh duéi (Hinh 4.20).

B 1AM & Admin

o

o & 0

Nhap thong tin can thiét vao nhu Service account details va Service account ID.

1AM

Identity & Organization

Palicy Troubleshooter

Paolicy Analyzer

QOrganization Policies

Service Accounts

Workload Identity Federat...

Workforce Identity Federa...

Labels

< Create service account

@ Service account details

‘ Service account name |

Display name for this service account

Service account ID* X C |

Email address: <id>@gold-optics-406016.iam.gserviceaccount.com [

Service account description |

Describe what this service account will do

CREATE AND CONTINUE

Hinh 4. 20 Hinh anh thong tin cua Service account details

Actions

SHOWKEY §
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6 1AM &Admin

e

IAM

Identity & Organization

Palicy Troubleshooter

Policy Analyzer

Organization Policies

Service Accounts

Workload Identity Federat...

Workforce Identity Federa...

Labels

& Create service account

@ Service account details

~ Service account name

‘ apigooglel

Display name for this service account

- Service account ID *

‘ apigooglel

Email address: apigoogle@gold-optics-406016.iam.gserviceaccount.com

‘ Service account description

Describe what this service account will do

CREATE AND CONTINUE

Hinh 4. 21 Nhdp thong tin vao Service account details

Sau khi nhap xong chon CREATE AND CONTINUE xuat hién ra budc 2 nhu hinh bén

duéi( Hinh 4.22).

(=]
Q

Identity & Organization

Policy Troubleshooter

Policy Analyzer

Organization Policies

Service Accounts

Workload Identity Federat..

Workforce Identity Federa...

Labels

Tags

Settings

Manage Resources

Hinh 4. 22 Budéc tiép theo khi chon CREATE AND CONTINUE

& ODe€rvice account aeais
\
Grant this service account access to project
(optional)
Grant this service account access to My First Project so that it has permission to

complete specific actions on the resources in your project. Learn more [

1AM condition (optional) @

‘ Select arole kd =+ ADD IAM CONDITION .

+ ADD ANOTHER ROLE

CONTINUE

© Grant users access to this service account (optional)

m CANCEL

Tiép theo tién hanh lya chon Role va nhan Done. O déy tién hanh chon Role 1a Owner dé
chinh ban than st dung cac API do.
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+8 1AM
& Service account details
©  Identity & Organization |

& PoiicyTroubleshoater Grant this service account access to project

(optional)
B Policy Analyzer

Grant this service account access to My First Project so that it has permission to
complete specific actions on the resources in your project. Learn more (4
B  Organization Policies E ? your project. Leal more
¢ Role 1AM condition (optional) @ e
of Service Accounts ‘ Owner - + ADD IAM CONDITION [ ]
< Full access to most Google Cloud
= Workload Identity Federat... resources. See the list of included
permissions
‘= Workforce Ildentity Federa...
-+ ADD ANOTHER ROLE
¥  Labels
Hinh 4. 23 Hinh anh chon Role trong Service account
7 7 \
A 2 /4 Py r.e A 2 2 A by
Nhan Done & nat bén dudi, két qua trd vé xem trong Hinh 4.24.

Service Accounts Manage service accounts
O Email Name Actions
D apigoogle@gold-optics-406016.iam.gserviceaccount.com apigoogle VR |
D apigoogle1@gold-optics-406016.iam.gserviceaccount.com apigooglel VR |
D 34824991613-compute@developer.gserviceaccount.com Compute Engine default service account V.
|:\ speech-demo123@gold-optics-406016.iam.gserviceaccount.com speech-demo123 s 0

Hinh 4. 24 Hinh danh chi tiét Service Account duwoc tao thanh cong

Két qua sau khi tao xong nhan vao email mdi tao c6 tén Name 1a apigooglel.
8 IAM & Admin & apigooglel
DETAILS PERMISSIONS KEYS METRICS LOGS

2 1AM

©  lentity & Orgarization Service account details

W, Policy Troubleshooter Name \
‘ap«gocgie’\ SAVE ‘

E  Policy Analyzer

L it SAVE
8 Organization Policies ‘ Descrpiion ‘

ofl  Service Accounts Email

apigoogle1@gold-optics-406016.iam.gserviceaccount.com

=] Workload Identity Federat... Unique 1D

= Workforce Identity Federa... TIRI0I6602152048336

¥ Labels Service account status

Disabling your account allows you to preserve your policies without having to delete it.
» Tags

@Enabled
& Settings

DISABLE SERVICE AGCOUNT

[3  Manage Resources

Advanced settings v

[E  Release Notes

Hinh 4. 25 Hinh anh bén trong mot service account

Chon Keys sé& xuat hién khung lam viéc.
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8 IAM & Admin & apigooglel

DETAILS PERMISSIONS KEYS METRICS LOGS
2 1AM
©  Identity & Organization Keys
9, Policy Troubleshooter Service account keys could pose a security risk if compromised. We recommend you avoid downloading service account keys and instead use the Workload Identity Federatior

about the best way to authenticate service accounts on Google Cloud here (2.
E  Policy Analyzer
= o, Add a new key pair or upload a public key certificate from an existing key pair.

[=] Organization Policies

Block service account key creation using organization policies (2.
2  Service Accounts Learn more about setting organization policies for service accounts (2
= Workload Identity Federat... ADDKEY ~
=  Workforce Identity Federa...

Type Status Key Key creation date Key expiration date

Y Labels

No rows to display

Hinh 4. 26 Hinh anh key cua Service account

Hién tai chua c6 key nao nén nhén vao ADD KEY — chon Create new Key.

Create private key for "apigoogle1”

Downloads a file that contains the private key. Store the file securely because this key
can't be recovered if lost.

Key type
@® JSON

Recommended

QO P12

For backward compatibility with code using the P12 format

CANCEL CREATE

Hinh 4. 27 Chon kiéu tra vé Credentials ciia Service Account

Chon hinh thue Key 1a JSON va nhén Create, mot file Json s& dugc tu dong tai vé khi
thuc hién thao tac.

€ > C 2 consolecloudgoogle.com/iam-admi iceacc details/115347316602182048336;edit=true/keys?project=gold-optics-406016 * & 00 :

g -~ TR o " AVIES s % o v T B e
B chuong trinh hoc N... Luyén tap l&p trinh Gpt  [B KT python - Google.. T [SERI BAI VIETCHIA.. [ Ly thuyét OOP dats.. @B HudngdinJPAtron.. ¥ Thuc hién cuéc [ gold-optics-406016-01fb6671adatjson 1 T4t ca ddu trang

2.3728- Xong

Hinh 4. 28 File Json dwoc tdi vé

Buwéc 4: Thiét 1ap doan code Python sir dung Speech-to-Text va Text-to-Speech va xay
dung chatbot str dung Google Bard.
e Tai cac thu vién can thiét dé xay dung.
pip install pyaudio wave google google-cloud-texttospeech google-cloud-speech
pygame
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e Xay dung doan code stir dung Speech-to-Text vdi dat cung cho thoi gian ghi am la

15s.

CHANNE

RATE = 48060

CHUNK = 1024

RECORD_SECONDS
WAVE_OUTPUT_FILENAME = “output.

stream = p.open(format=FORk
channels=CHANNELS,
rate=RATE,
input=
frames_per_buffer=CHUNK)
print( Ly
frames =
ge(@, int(RATE / CHUNK * RECORD_SECOND:
data = stream.read(CHUNK
frames.append(data)
print("Fini recordi
stream.stop_stream()
stream. close()
p.terminate()
wf = wave.open (WA

wf = open(WAVE_OUTPUT_FILENAME,
wf.setnchannels(CHANNELS)
wf.setsampwidth(p.get_sample_size(FORMA
wf.setframerate(RATE)
wf.writeframes(b''.join(frames))
wf.close()
print(£" i d (WAVE_OUTPUT_FILENAME}")
t.from_service_account_file(GOOGLE_CLOUD_KEY_PATH)
th io.open(WAVE_OUTPUT_FILENAME, 'rb') as f
audio_data = f.read()
audio_file = gnitionAudio(content=audio_data)
config = -RecognitionConfig(
sample_rate_hertz=RATE,
enable_automatic punctuatlon-
language_code="
)
response = client.recognize(
config=config,
audio=audio_file
)
ftranscripts = []
result response.results:

.append( result.alternatives[@].transcript)

AVE_OUTPUT_FILENAME}

return transcripts

Hinh 9. 4 Poan code su dung Speech-to-Text trong Google Cloud

e Xay dung doan code Text-to-Speech trong python gém c¢6 phan doc 4m thanh tir

van ban va dung am thanh do.

n google.

.environ[ 'GO
stop_audio_flag
immediately stop flag =
audio_thr
Linit()

F play_audio_thread(sound):
| stop_audio_flag, immediat stop_flag
5 .music.load(io. O(sound))
-mixer.music.play()
stop_audio_flag a
() -tick(10)

play sound(audio_data):
bal stop audlo flag, audio thread, immediately stop flag
audlu thread = ad(target=play_audio_thread, args=(audio_data,))
audio thr‘ead.start()
>turn audio_thread

:top sound():

g 1 stop_audio flag, audio_thread, immediately stop flag
stnp audio flag =

immediately stop flag =

audio_thread.join(timeout=0)

f text_to_speech(text, language code=
client

synthesis_:
voice
lang;
name
ssml_ge|

)

audio_data = response.audio_content
urn audio_data

f play ‘text_to_speech(text, language :udef
global stop audio flag, audio_thread,
stop_: audio flag F
mmediate top_- flag a
audio_data = text_to speech(faxt language_code)
audio_thread = play sound(audio_data)
urn audio_thread

f :.tnp text_to_speech():

stop_audio_flag, audio_thread, [immediately stop flag

stop_sound()
urn audio_thread

f :top stt():]
stop_audio flag,
stnp audio flag =
[immediately_stop_flag
:.tnp text_to_speech()

Hmh 4. 29 Doan code siwr dung Text-to-Speech trong Google Cloud

e (Cai dat chatbot tir Google Bard API
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Budc 1: Vao trang Bard ctia Google theo duong dan tai day.

- Khi didng nhap vao giao dién cua Bard nhu hinh dudi ( Xem hinh 4.30).

< C @ % hitps//bard.google.com/chat O« B D 0O

Bard (Thirnghiem )

& Bard vifa dugc cap nhat. Xem ban cap nhat X

>,
. +
Gén day

[ General greeting

Xin chao, lai la toi day

&) (EAEEe Hay cho téi biét ban dang nghi gi hoac chon mét dé xuat.

v Hién thém

[ Bard, m6 hinh ngén ngr Ién

Tim hiéu
Bang so sanh Tin nhén van ban nhap Lén ké hoach bita &n
Théi quen trong gia dinh Kiém tra nhanh kién thic v... Xu huéng ndu &n

Céc loai ché d6 an K& hoach hoc ngén ngit Bi quyét danh cho nha san...

Nhép cau Iénh tai day

@ Linh Trung, Thii Bic, Thanh phd H3 Chi

Hinh 4. 30 Trang giao dién chinh cua Google Bard

Buwéc 2: Nhan phim F12 trén trinh duyét — Vao cira s6 DevTool — Vao Application
chon Cookies — chon https://bard.google.com

ik I[D Elements Console Sources Network Performance Memory Application Security Lighthouse > @ P X
Application G Only show cookies with an issue
D Manifest Name Val.. Do.. Path Expi.. Size Htt. Sec. 5a.. Part. Pr.

cew Secure-3PSIDCC AC. .go.. [ 202... 91 v v None High

=] Storage __Secure-1PSIDTS sidt... .go.. /[ 202... 93 4 High

__Secure-3PSIDTS sidt... .go... 202.. a3 MNone High

Storage _ Secure-1PSIDCC AC.. .go.. [/ 202... a0 High

» B8 Local storage SIDCC AC.. .go.. 202... 80 High

» B Session storage _ Secure-3PAPISID LE=.; g0 |/ 202:.; 51 v None High

8 IndexedDB SAPISID LE-.. |:g0.. |/ 202... 41 High

8 websal APISID idP... .go.. [ 202... 40 High

,@ Cookies Ssip AB.. go.. [ 202... 21 v High
__Secure-1PARISID LE-.. .go.. [ 202... 51 High

@) https://bard.google.com
@ https://ogs.google.com
B Private state tokens
8 interest groups
» B Shared storage

Hinh 4. 31 Hinh anh giao dién cira s6 DevTool ciia Google Bard
Buwéc 3: Liy céac thong tin vé& _Secure-1PSID, Secure-1PSIDTS, _ Secure-1PSIDCC
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https://bard.google.com/chat
https://bard.google.com/

@ DevTools is mow available in Vietnamese! TRy FHG RoGTGT G EERELT IR LY RVHGESEM LIS CRYTEGEGEETY  Don't show again X

f; [o Elements Console Sources Network Performance Memory Security Lighthouse > Eg} i X
Application C Filter S X [ Only show cookies with an issue
D Manifest Mame Val.. Do.. Path Expi.. Size Htt.. Sec.. Sa.. Part. Pr.
"n Service workers _Secure-3P5IDCC AC.. .go.. [ 202... N v v None High
B storage _Secure-1PSIDTS sidt.. .go.. /[ 202... 93 4 High
_Secure-3PSIDTS sidt.. .go.. /[ 202... 93 v v None High
Storage _Secure-1PSIDCC AC.. .90.. [ 202... 90 Vv v High
» B8 Local storage SiDCC AC.. .90.. [ 202... 80 High
» BB session storage _ Secure-3PAPISID LE-.. .go.. [ 202... a1 None High
B IndexedDB SAPISID LE-.. .go.. [ 202... 41 v High
8 websal APISID idP.. .go.. [ 202.. 40 High
,@ Cookies 551D AB.. go.. [/ 202... 21 v High
_ Secure-1PAPISID LE-... |.@0u. |/ 202... 51 ¥ High «

© httpsy//bard.c
() https:/fogs.google.com Value
B Private state tokens ACA-OxNBLaYTnfwYwmOeQt34H-Rn46b-QOhFXITWPgeAfy4TSWeerlsésdcX_o6MpldkéyWoag
o J F' ) b
RO

Hinh 4. 32 Ldy théng tin cdc thuéc tinh Cookies ciia Google Bard

Budc 4: Xay dung doan code demo Google Bard trén giao dién Streamlit.

environ[' |

f get_bard _response(question):
bard = Bard()
r bard.get answer(question)[ ent " ]

f update_chat_history(user_question, chat _history):
chat history.append(f“you: {user question}")
bard_response = get bard response(user_guestion)
chat_history.append(f : {bard_response}")

i n chat_history

session state

user question = st.text input(”

if st.button("Get user question:
session_state.chat history update_chat_history(user_guestion, session_state.chat history)

chat_history = "\n'.join(session_state.chat_history)
C.markdown(f"<s in t r{{width: 1 » unsafe_allow html=True
text_area

Hinh 4. 33 Doan code sw dung Google Bard trén Streamlit
Budc 5: Mo terminal va go 1énh: python -m streamlit run <name_app>.py
Budc 6: Sau khi chay doan 1€nh xong giao di¢n Streamlit s& m& trén web, néu giao di¢én

khong md duoc thi thuc hién bang cach nhay chudt vao duong dan local.
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D:\11\20133>python -m streamlit run demo-chatbot.py

. http://localhost:8501
: http://192.168.10.167:8501

Hinh 4. 34 Két qua khi chay cdu lénh run Streamlit

Hinh anh giao dién sau khi chay hoan thanh:

Bard API Chat

Enter your question

Get Answer

Chat History

Hinh 4. 35 Giao dién Streamlit khi sw dung Google Bard

Dé st dung tién hanh nhap cau hoéi vao thanh nhap cau hoi, sau do nhan vao Get Answer
va doi két qua. Két qua chay thir Google Bard tra vé xuét hién nhu trong hinh bén dudi (Xem

Hinh 4.36).
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Bard API Chat

Enter your question

Théng tin vé HCMUTE

Chat History

You: Théng tin v& HCMUTE

Bot: Trugng Pai hoc Su pham K§ thuat Thanh ph& H6 Chi Minh (tiéng Anh: Ho Chi Minh City

University of Technology and Education) 1a mét trudng dai hoc da nganh tai Viét Nam, v§i thé manh
vé dao tao ki thudt, dudc danh gia la trudng hang dau vé dao tao khai nganh ki thudt tai migén Nam.
[Image of Tru8ng Pai hoc Su pham K§ thudt TP.HCM]

Trung dudc thanh |3p vao ngay 5 thang 10 ndm 1962, ti&n than |3 Ban Cao d3ng Su pham K§ thust
Trung tdm Quéc gia K§ thudt Phii Tho. Trai qua 60 ndm x4y dung va phét trién, truéng d3 dao tao
han 100.000 sinh vién, trong dé c6 nhiéu cén bd khoa hoc, ky su, gido vién gioi, nhigu nha doanh

nghiép thanh dat.

Truding cd cd sd vét chat hién dai, v8i t8ng dién tich hon 100 ha. Trudng c6 13 khoa, 4 vién nghién
cifu va 10 trung tdm dao tao, nghién cdu.

Trudng dao tao 28 nganh béc dai hoc, 21 nganh bic cao dang, 28 nganh bac thac si va 11 nganh béac

Hinh 4. 36 Két qua khi sir dung Bard API

4.2.5. So sanh cac API va thw vién hd trg xdy dung Chatbot

Dudéi day 1a bang so sanh cac API va thu vién hd tro xay dung chatbot (Xem bang 4.5).

Tiéu chi/ Thu | Thu vién Google Cloud OpenAl API Rapid API

vién Transformers API

Nha cung cip | Hugging Face | Google OpenAl Rapid

Do khé/dékhi | Trung binh Trung binh Dé Dé

cai dat

Tdc d6 cau tra Tuy thudc vao | Khong co( str Tbec d6 cau tra 16 Tuy thudc vao loai
loi cau hinh may | dung Cloud nhanh. API sir dung

tinh v&1 may
tinh c6 bd xur
1y, cau hinh

manh thi mo

speech to text va
Text to speech).

Toc d6 cau tra 1o1

nhung cham hon
so voi OpenAl va
Google Bard. Do
phai st dung qua

hinh c6 thé tra | nhanh(Google trung gian.
161 nhanh hon. | Bard)
Chat lugng Chat lugng cau | Khong c6 danh Chat lugng cau trd | Chét lugng ciu tra

cau tra 101

tra 101 6 muac

gia(Text to speech

161 & muce tot. Dir

161 & muc khé.
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trung binh

va speech to text)

Chat lugng cau tra
161 & murc
t6t(Google Bard).
Dir li€u tra 1o1
duoc cap nhat toi
thoi diém hién tai.

liéu tra 101 chi cép
nhat dén thang
1/2022.

Chi phi su Khong tén chi | Gia thanh 1a M0 hinh Gpt-3.5- Chi phi tuy thude
dung phi 0,16$ cho 1 triéu | turbo-instruct c6 loai API str dung
don vi cua Text- | gia 1a 0,0015/1k thong thuong cac
to-Speech. token input va gid | API s& mién phi
$0.0020/1K tokens | véi s6 lugt sir
Co gia thanh cho output. dung 1a 20-50 luogt
0.15$ cho 1 tri¢u thang.
don vi cua Mo hinh Gpt-3.5- | Dé nang lén céc
Speech-to-Text. turbo-1106 c6 gid | muc cao hon phai
twong tu cho phan | t6n chi phi tir 5-
Khong tén chi output nhung gia 108§ trd 1én.
phi(Google Bard). | input la 0,0010/1k
tokens.
C6 hd trg Coé hd trg cac | Khong co C6 hd trg tinh Khong co
tinh chinh tinh chinh mo6 chinh m6 hinh nhu
md hinh hinh nhu gpt-3.5-turbo,
PhoBERT, davinci-002,
XLM-R,... babbage-002, gpt-

3.5-turbo-1106
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Do kho/dé Khé Khong c6 Trung binh Khoéng c6
khi tinh

chinh mé

hinh

Chi phi tinh | Khong tén chi | Khong co Pbi véi mo hinh Khoéng co
chinh mo phi gpt-3.5-turbo chi

hinh phi dao tao la

0.008%/1k token.
Dt liéu str dung
nhap vao la
0.003%/1k token va
0.006%/1k token
cho viéc su dung
mo hinh da tinh
chinh.

M0 hinh davinci-
002 co gia thanh l1a
0.0068$ cho 1k
token training, gia
1a 0,012%$/1k token
cho ca phan input
va output khi str
dung md hinh da
tinh chinh.

4.3. Thue hién tinh chinh mo hinh Chatbot

4.3.1. Moi truong cai dat

Bang 4. 5 So sanh API va thur vién ho trg xdy dung Chatbot

- St dung Python phién ban 3.11.2 trén phan mém Visual Studio Code phién
ban mdi nhit (2023) va Python 3.10 trén phién ban Google Colab.

- St dung T4 GPU cua Google Colab thuc hién qua trinh Fine Tune cho PhoBERT,
XLM-R.

- S dung may tinh ca nhan dé train, str dung mé hinh, véi c4u hinh: CPU i5-

11400H, RAM 16GB.
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N B ————————_G . - i ————H A -
| NVIDIA-SMI 535.104.85 Driver Version: 535.184.05 CUDA Version: 12.2
e e B +
| GPU  Name Persistence-M | Bus-Td Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pur:Usage/Cap | Memory-Usage | GPU-Util Compute M.

| [ | MIG M. |
= s=—p==== ——f===== =
| e Tesla T4 off | 00000000:00:04.0 OFF | o |
| n/a  33¢ P8 oW / 76w | OMiB / 15366MiB | 0% Default |
[ [ | N/A |
e e S e it 1 e S S T S 4
e -
| Processes: |
| GPU GI I PID Type Process name GPU Memory |
| D 1D Usage

|- e e |
| MNo running processes found

4o eeoeesseoeseeeseseeeeeeoseesecsesmeseeseeeeesceeceessesseesoeeoooes -

Hinh 4. 37 Cdu hinh T4 GPU trén Google Colab

4.3.2. Chuan bij dir liéu
4.3.2.1. M6 hinh PhoBERT

St dung tap dit liéu nhom ty xay dung vé truong gdm c6 3307 cau hoi (chtra cu hoi thac

mac vé€ tu van, cau hoi vé mon hoc cua truong, thong tin gidng vién,...), tdp dit liéu dugc

dinh dang Json theo hinh dudi day.

tag without accents,

[item[’
I : [item["res
Hinh 4. 38 Pinh dan

@ Json cia tdp dir liéu hudn luyén trong PhoBERT

Trong d6 tag 1a thé cia tiéu dé vi du nhu “toan1”, pattern chtra danh sach cau hoi va

responses chira danh sach cau tra 151 (xem chi tiét tai day).

Tap dit liéu gdm c6 cac tap tin 1a content.json dung dé thyc hién qua trinh tinh chinh,

val_content.json tip danh gia va test_content.json tip kiém tra.

4.3.2.2. M6 hinh XLM-RoBERTa

St dung tap dit liéu UIT-ViSQuad (xem chi tiét tai diy) c6 cdu triic gdm 3 thanh phan

dugc dinh dang ¢ Json.
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https://drive.google.com/drive/folders/1YlaxU2d7mUTNpTwRWXRQdSr9IxJP2eOW?usp=sharing
https://drive.google.com/file/d/1JmOVjnPN3eIgfLkB022eWEugHjrF3qs6/view?usp=drive_link

UIT-ViQuADjson S 4 0
1 {"version": "viquad2_training_set™, “"data": [{"title": "Pham van Dong", “"paragraphs™: [{"gas": [{"gquestion": "Tén goi nao dugc Pham van Pong st dung khi lam
Pho chi nhiém co quan Bién sy xir tai Qué Lam? "answers": [{"answer_start Lam Ba Kiét"}], "id": "uit oeeeel”, impossible”: false},
{ tion Pham Van pong gilr chitc vy gi trong bd may Nha nudc Cong hda X3 hdi chi nghia Viét Nam? answe 60, "text"
"id": "uit eeeee2", "is impossible™: false}, {"question": "Giai doan nam 1955- 1076, Pham Van pong nadm giir chirc vu g “answers™: [{"answer_start": 245,
"text": "Thi tuéng h phii Viét Nam Dan cha Céng hoa"}], "id": "u impossi : &n goi nao dugc Pham Van Pong sit dung
trudc khi 1am Ph6é chi nhiém co quan Bién sy xir tai Qué Lam?", 5 [1s = [, ansuet tart™: 507, "te "Lam Ba Kiét"}],
"uit_eeeee4”, "is_impossible”: true}, {"question": "HD Hoc L3m gilr chirc vu gi trong bd mdy Nha nuGc Cong hda X3 hdi chi nghia viét Nam?™, “answers”: [],
[{"answer_start": 68, "text": "Thi tud "uit @ is i e": true}, ‘"que>t10| iai doan nam 1987-2000, Pham Van
pong nam giif chiic vu gi "answers”: [], "plausible answers S h i &t an chi C 0 s
"uit_eeeeee”, "is_impossible”: true}, {“question": “"Chd tich HGi dong BO tmr(mg dau tién cla nudc Cong hda x3 hdi chd nghia viét Nam 13 ai?", "answers”:
[{"answer start": text™: "Pham Van Dong"}], "id": "uit @@@@07", "is impossible”: false}], "context™: "Pham Van Bong (1 thang 3 nam 1906 H 29 thang 4 nam
2000) 1a Tha tuéng dau tién cda nudc Cong hoa X3 hoi chd nghia viét Nam tUr nam 1976 (tir nam 1981 goi la chi tich HGi dong BO trudng) cho dén khi nghi huu ndm
1987. Trudc d6 ong ting gilr chic vu Thi tudng Chinh phd Viét Nam Dan chd Cong hoa tir nam 1955 d&n nam 1976. Ong 1a vi Thi tudng Viét Nam tai vi lau nhit
(1(1‘3551@87) ('mg lé hoc trb. ong sy cla (hu tich H6 Chi Minh. Ong cé tén ng than mat 13 16, day ting 1a bi danh cla éng. Ong cdn c6 tén goi 1a Lam B3 Kiét
Lam (chd nh 0 ) {"qas’ { stion n quan trong nao dd dién ra vao ngay 20/7/1954?
& s . = A2 S thira nhan ton trong doc lap, cha
quyzn, ctia nu Tokenization is skippe r long lines m reasons. Thi .maxT(:kPruLatanlneLeﬂgrh ? Van pong dam nhism tai HGi nghi
Trudng pﬁ i doan Chinh ph i 9", {"question”
ni'hi Genéve v& bong Duong c6 tinh chdt nhu thé nao?”, nswers": [{"ans start": 262, "text": "r&t cang thang va phic tgp 31, "id ultioeeem
"is 1mp0s51ble : false}, {“question HO1 nghi Dong Duong vé c6 tinh cha & nao? "anwprs"' il "plausihle answers
"text" ang thang va phic tap”}], "id uit eeee11 i ion ave Pong Duong vi
ban Higp udc n30?”, “answers”: [{"answer start”: 364, "text": "ban Hidp dinh dinh chi chién sy & Vi&t Nam, campmma B B \], "id": "uit 000012
: false}], “context™: 1954, ong dugc giao nhiém vy Trudng phdi doan chinh phi dy HOi nghi Gendve vé pdng Duong. ng déng gop cia doan
Nam do ong dimg dau 1a vo cung quan trong, tao ra nhimg dot pha dua HOi nghi téi thanh cong. Trai qua 8 phién hop toan thé va 23 phién hop rdt cang thang
va phm tap, voi tlnh than chu drxng va cf gang cla phai doan Viét Nam, ngay 29/7/1‘154 ban Hlep dmh dinh chi chién sy & viét Nam, Campuchia va Lao da dugc ky
“pham Son Duong, con trai cia F'ha_m Vvan pong, dang falig
"answer_start"”: ) ddc vien Khoa hoc va & u i
impossible : false}, {"qu i Pham Van dng timg cd gang dua ba Cic dén noi nao dé chira bénh?”, "answers™: [{"answer start
“text™: “Tr C, Lié 11, "id": "uit_eeee14", "is_imp le": false}, {"questio "Chimg bénh ma ba cic mdc phai dén tan bdy gido 1a gi?", “answer
[{"answer _start" , "text": "nira quén nira nh - 000015", "is i false}, {"question”: "Ba Ciic timg c& ging dua Pham Vin Bbng
nao dé chira bénh?”, “answers”: [], "plausible answers™: [{"answer_start”: 5 Trung Qur)’c, Lién X6"}], "id": “uit_eoeee1s”,
{"question Phé gidm ddéc vién kKhoa hoc va cdng nghé Quan su hién nay 13 con cla ai? "ans! [{"answer_start": @, "text": “"Pham Van Bi‘)ng"H,
uit 000017" s_impossible”: false}], “"context": "Pham Van Bong c6 vo 13 ba Pham Th_ a _t nguisi. con trai duy nhat tén 13 Pham Son Du hi
tudng Quan doi Nhan dan viét nam, phd giam déc V.
khu 5. M3y nam sau ba cic dum pﬁpp vao Mam sdng voi Lh(mg Vao dén noi thl Pham Van Bong lal dugc lenh ra B. b1 bénh \"nlra quén nira n
i timg lam thw k D i g dua ba Clic sang Trun;

Hinh 4. 39 Minh hoa tap dir liéu UIT- VlSquad

Vi gi6i han tai nguyén ctia Google Colab nén chi c¢6 thé train khoang t6i da 5 epoch
cho m6 hinh XLM-R.

4.3.2.3. M6 hinh OpenAl
Str dung tap dir li¢u trich xuét ban dau vé bo dit liéu cua truong(chura cau hoi thac méc
vé tu van, cau hoi vé mon hoc cua trudng, cdu hoi vé giang vién,...) gdbm c6 1397 cau
hoi va tién hanh chon loc ngiu nhién ra 1000 ciu hoi (source: xem chi tiét tai diy)

duogc dinh dang dudi hinh thire jsonl.
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random_sample (2)jsonl C

"content
content
"content
content
content
content
content
content
content
"content
content
content
content
content
content
content
content
content™:
"content
content
content
content
content
content
content
content
content

Hinh 4. 0 Tap d ﬁéu n dan:gjsonl d_o’c dz‘m hu uyén trong bpenA[
4.3.3 Xir ly dir liéu diu vao
4.3.3.1. M6 hinh PhoBERT

- Xy dyng ham x1r 1y tap dir li¢u training.

* pattern content[’
(.append(pattern)
tags.append(tag)

tags set = sorted( (tag

tag in tags:

label = tags set.index(tag)
y.append(label)

token train = {}

token train = tokenizer.batch_encode plus

G
max_length=13,
padding="
truncation

)

X train mask = - tensor(token train

X train rch.tensor(token train|

.tensor(y)

Hinh 4. 41 Xay dung ham xu ly tap training cua PhoBERT
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- Xay dyng ham xur 1y tap dir li¢u danh gia.

tags_val = []
X val =[]
y val 1]

for val_content in val contents['int
tag val = val content[® 1
for val pattern in val content['pa
X _val.append(val_ pattern)
tags_val.append(tag_val)

tag val in tags val:
label = tags_set.index(tag_val)
y_val.append(label)
token val = {}
token_val = tokenizer.batch_encode plus(
X val,
max_length
padding=
truncatior
)
X val_mask = torch.tensor(token vall'a
X val h.tensor(token_wval[ inp
tensor(y_val)

Hinh 4. 42 Xay dung ham xuw ly dir lieu cua tdp validation test

4.3.3.2. M6 hinh XLM-RoBERTa
- Khoi tao phuong thtrc init.

it  (self, datdbet)
qelf dataset = dataset

f preprocessing(self):
contexts = []
questions = []
answers = []

in self.dataset[’

context = par
g a in para[
question = gaf

answer in qa[ 'answe
contexts. appPﬂd(LOHtPXt)
questions.append(question)
answers.append( t': [answer['a
ids.append(ga|

[ids, contexts, questions, answerq]

Hinh 4. 43 Xay dung phwong thiec init trong mo hinh XLM-R

- Xay dung phuong thuc call .
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f call (self, test size):
if self.dataset is None

= self.preprocessing()
d': icqa[e], ‘context': icqa[1], 'question’: ‘answer': icqa[3]}

e(data=data)
train df, valid df = train test s

(variable) train df: Any Z& random state=1, shuffle=True)
train dict .from pandas(train_df)

valid dict ataset. as(valid df)

dataset dict Lase E({ 1': train_dict, 'va 1': valid dict})

return dataset dict

Hinh 4. 44 Phuwong thiec call trong class Create datasetDict

- Xay dung Class Features dé xir 1y dit liéu gdm cé cac ham train_processing,
valid_processing.

class Features:
def init (self, tokenizer, max_length, stride):
self.max_length = max_length
self.stride = stride
self.tokenizer = tokenizer

def train processing(self, dataset):

questions = [q.strip() for q in dataset['question']]

inputs = self.tokenizer(questions, dataset['context'],
max_length = self.max length,
truncation = 'only second',
stride = self.stride,
return_overflowing_tokens = True,
return_offsets mapping = True,
padding = 'max_length'")

# Start char and end char of each token

offset mapping = inputs.pop(‘offset mapping')

sample map = inputs.pop(‘overflow to sample mapping')

answers = dataset['answer']

start positions = []

end_positions = []

for 1, offset in enumerate(offset mapping):
sample idx = sample map|[i]
answer = answers[sample 1dx]
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start char = answer['answer start'][0]
end char = start_char + len(answer|['text'][0])
sequence_ids = inputs.sequence_ids(i)

idx =0
while sequence ids[idx] !=1:
idx +=1
# Index of the start token of the context
context start = idx

while sequence ids[idx] == 1:

idx +=1
# Index of the end token of the context
context _end =idx - 1

# Create label
if offset[context start][0] > start char or offset[context end][1] <end char:
start positions.append(0)
end_positions.append(0)
else:
idx = context_start
while 1dx <= context end and offset[idx][0] <= start char:
idx +=1
start_positions.append(idx - 1)

idx = context_end

while idx >= context start and offset[idx][1] >= end char:
dx =1

end_positions.append(idx + 1)

inputs|['start_positions'] = start_positions
inputs['end positions'] = end_positions

return inputs

def valid processing(self, dataset):
questions = [q.strip() for q in dataset['question']]
inputs = self.tokenizer(questions, dataset['context'],
max_length = self.max_length,
truncation = 'only second',
stride = self stride,
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return overflowing tokens = True,
return_offsets mapping = True,
padding = 'max_length")

sample map = inputs.pop('overflow to sample mapping')
example ids =[]
for 1 in range(len(inputs|'input_ids'])):

sample idx = sample mapli]

example ids.append(dataset['id'][sample idx])

sequence_ids = inputs.sequence 1ds(1)

offset = inputs['offset mapping'|[i]

inputs['offset mapping']|[i] = [j if sequence ids[k] == 1 else None for k, j in
enumerate(offset)]

inputs['example 1d'] = example ids
return inputs

Bang 4. 6 Xdy dung Class Features

4.3.4. Xay dung mo6 hinh
4.3.4.1. M6 hinh PhoBERT

- Xay dung file phobert_finetune.py trong d6 xay dung class PhoBert finetuned
gom co6 phuong thic khéi tao(init) va forward.
- Trong d6 gém c6 cac thudc tinh:

+ phobert: M6 hinh PhoBERT (hodc mét mé hinh BERT tuong ti) duoc chuyén
vao dé sir dung trong 16p PhoBERT finetuned.

+ hidden_size: Kich thudc cuia khong gian biéu dién an (hidden representation).

+ num_class: SO luong 16p dau ra (s6 lugng 16p trong bai toan phan loai).

+ sent id: La dau vao ctia md hinh, biéu dién cac token cta cau dudi dang mot
tensor.

+ mask: Mot tensor danh dau céc vi tri c6 gia tri 1 cho cac token thuc sy va 0
cho céc vi tri padding. Puoc sir dung dé an cac vi tri padding trong qué trinh
tinh toan.

+ self.phobert: tham sb dau vao cua 16p, biéu dién mo hinh PhoBERT (hodc mot
mo hinh BERT tuong tu).

+ selfirelu: Mot 16p ReLU (Rectified Linear Unit), duoc sir dung dé ap dung
ham kich hoat ReLU cho dau ra cta 16p tuyén tinh self.layerl.
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+ self.dropout: Mot 16p dropout véi ty 1€ dropout 1a 0.1. Lép nay duge st dung
dé ngau nhién "tat" mot s6 don vi trong qua trinh huan luyén, gitip chong lai
overfitting.

+ self.layer2: Mot 16p tuyén tinh khac chuyén d6i khong gian biéu dién c6 kich
thude hidden_size thanh khong gian biéu dién c6 kich thudc num_class.

+ self.softmax: Mot 10p log-softmax, ap dung dé dau ra cudi cung dé chuyén dbi
thanh xac suat va tich log ctia né.

import torch.nn as nn

class PhoBERT finetuned(nn.Module):
def init (self, phobert, hidden size, num class):
super(PhoBERT finetuned, self). init ()
self.phobert = phobert
self.relu = nn.ReLLU()
self.dropout = nn.Dropout(0.1)
self.layerl = nn.Linear(768, hidden_size)
self.layer2 = nn.Linear(hidden_size, num_class)
self.softmax = nn.LogSoftmax(dim=1)
def forward(self, sent_id, mask):
_, cls_hs = self.phobert(sent _id, attention_mask=mask,
return_dict=False)
x = self.layerl(cls_hs)
x = self.relu(x)
x = self.dropout(x)
x = self.layer2(x)
x = self.softmax(x)
return X

Bang 4. 7 Xdy dung class PhoBERT finetuned

- Thuyec hi¢n tai tap dir liéu dao tao, tap dir li¢u danh gia, tdi mo hinh va tokenizer cua
chinh mo6 hinh phobert-base.

with open(’con son", 'r', encoding="ut ") as c:
contents load(c)

with open('v ‘'r', encoding="utf-8") as v:

phobert = Au from_pretrained(’vina
tokenizer = er.from_pretrained( 'vinai

val contents = json.

Hinh 4. 45 Tai dir liéu tdp danh gia va tap dao tao trong PhoBERT
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- Tao tip train_data va val data dé danh gia dit liéu trong qua trinh huan luyén.
- Thiét 1ap céc siéu tham s6(hyperparameter).

batch size = 8

hidden size = 512 T
num class = len(tags set)
Ir = 1e-5 1 3n tinh b
num_epoch = 300 #

>t (X _train, X train mask, y train)
train data = r(dataset=dataset, batch size=batch size,
shuffle=True)
val dataset = T (X val, X val mask, y val)
val data = Dataloader(dataset=val dataset, batch size=batch size,
shuffle=True)

Hinh 4. 46 Thiét ldp cdc tham so, tdp train_data va val_data trong mé hinh PhoBERT

- Xay dung m6 hinh truyén vao cac tham sb nhu s6 lugng class, kich thudc an.
- Sir dung AdamW dé t6i vu hoa tham sb va learning rate.

for param in phobert.parameters():
param.requires_grad = False
model = Ph
num_class=num class)

model = model.to(device)
optimizer = (model . parameters(), 1r=lﬁﬂ

Hinh 4. 47 Xdy dung mé hinh PhoBERT va t6i wu héa bang cach dimg AdamW

- Xay dyng ham train va ham evaluate.
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def evaluate():
train(): print("
print("Tr = # deac
model. train() model.eval ()
total loss = @ total loss = @
g , batch) in en e(train data): : e

batch) in er val data):
batch = [r.to(device) for r in batch] / - 1 o
sent_id, mask, labels = batch batch = [t.to(device) for t in batch]

sent_id val, mask val, labels val = batch
model.zero grad()
pred = model(sent id, mask)
loss = loss f(pred, labels) wi -n d():
total loss += loss.item() on
loss.backward() preds = model(sent_id val, mask_val)

: loss = loss_f(preds, labels_val)
C utils.clip_grad norm_(model.parameters(), 1.0) total loss = total loss + loss.item()
optimizer.step() preds = preds.detach().cpu().numpy()
avg loss = total loss/len(train data)
rn avg_loss

avg loss = total _loss / len(val_data)
return avg loss

Hinh 4. 48 Xay dung ham train va evaluate trong PhoBERT

- Xay dung ham StartTrain dé bat dau training va hién thi cic gia tri mat mat trong
dao tao va danh gia trong mdi lan huan luyén.

training_phobert.py training_pho

StartTrain():
best_valid loss = f
train_losses = []
valid losses = []

.~ id val, mask
labels_val)
+= loss.item()
total loss / (step

for epoch in num_epoch):

2 B " avg valid loss = total loss / len(val data)
print( " \nEpoch {:}, .format(epoch + 1, num_epoch))

valid losses.append(avg valid loss)

if avg valid loss < best valid loss:
best_valid loss = avg valid_loss
.save(model .state dict(),

train_bar = tgdm(train_data, des {epoch + 1}, dyne
valid_bar n(val_data, desc= ) h {epoch + 1}', dynz

print(f'T {avg_train_loss:.

model. train() print( avg valid loss

total loss = @

for (step, batch) ir (train_bar):
batch = [r.to(device) for r in batch]
sent_id, mask, labels batch
model.zero_grad()
pred = model(sent_id, mask)
loss = loss f(pred, labels)

_loss += loss.item()

train_bar.close()
valid_bar.close()

StartTrain()

s.clip_grad norm_(model.parameters(), 1.0)
train_bar.set_postfix({'Training L total_loss / (step + 1)})

avg_train_loss = total_loss / len(train_data)
train_losses.append(avg train loss)
model.eval ()
total_loss = @

(ste batcﬁ) in enumerate(valid bar):

batch = [t.to(device) r t in batch]

sent_id val, mask val, labels val = batch

Hinh 4. 49 Xay dwng ham StartTrain dé bat dau training

4.3.4.2. M6 hinh XLM-RoBERTa
- Khdi tao model, tokenizer va thiét 1ap cac tham sé nhu hinh bén dudi(Hinh 4.50).
Trong do :
+ test size: Ty I€ dir li€u dugc chia thanh tap kiém tra.
+ max_length: Do dai tir toi da ctia chudi du vao.
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+ stride: buéc trugt khi tao cac cira s6 trugt cho dit liéu dau vao. Puge st dung
trong qua trinh xu ly dir li¢u dau vao, dic biét 1a khi st dung ctra s6 truot dé tao
cac mau tir dir liéu dai.

+ batch_size: kich thuéc ctia mdi batch dit liéu dugc sir dung trong qua trinh huan
luyén mo hinh.

+ learning_rate: ty 1€ hoc cua thuat toan t8i wu hoa.

+ epochs: s6 luong lan duyét qua toan b tap dir liéu huan luyén trong qué trinh
huén luyén.

+ max_norm: giéi han cho chuan cua gradient. Néu gradient vuot qua gidi han nay,
chung s& dugc diéu chinh dé khong vuot qua gidi han.

+ model name fine tuned: Tén mod hinh da dugc finetune.

+ VERBOSE: mot cd dé hién thi thong tin chi tiét trong qua trinh huan luyén néu
duoc dat thanh True.

model checkpoint = ‘bhav n m- rta-ba 1 e

prepare model = XLMRobertaModel.from pretrained(model checkpoint)
tokenizer = XLMRobertaTokenizerFast.from pretrained(model checkpoint)
config = XLMRobertaConfig()

config.vocab sizg = tokenizer.pocab size

test size 0.06

max length = 256

stride = 64

batch size = 32

learning_rate = 2e-5

epochs = 3

max norm = 1.0

model name fine tuned = 'fine-tune-xlm-r
VERBOSE = True

Hinh 4. 50 Khéi tao mé hinh, tokenizer va thiét ldp cac tham 56

- Khoi tao cac ddi tuong Features dé xay dung tap dir li¢u dao tao va danh gia.

train_fn train_processing

valid fn = Features.valid processing

train_dataset = vn_gadts['t 1'].map(train_fn,
batched = True,

remove columns = vn_gadts['train’].column_names)
valid dataset = vn_gadts['v tion'].map(valid fn,
batched = True,
remove columns = vn_gadts|[ 'valic 1'].column_names)

Hinh 4. 51 Xay dung tdp train dataset va valid dataset trong XLM-R
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Thuc hién Config model va c4u hinh cac thudc tinh cia args.

Tham s trong ciu hinh args:

model name finetuned: Tén ctia md hinh hodc dudng dan dén mé hinh di dugc
fine-tune.

evaluation_strategy: Chién lugc ddnh gia mo hinh sau mdi epoch.

do_train: Chi dinh liéu c6 thuc hién qua trinh huan luyén hay khong
per_device train batch size: Kich thudc cua mdi batch dir liéu trong qua trinh
huan luyén

per_device eval batch size: Kich thudc cuia mdi batch dir liéu trong quéa trinh
danh gia:

learning rate: Ty 1€ hoc, ty 1€ d§ doi céc trong sb ctia mo hinh trong qua trinh huin
luyén.

weight decay: Hé sé giam trong luong (weight decay) dugc 4p dung cho céc
trong s6 ciia mo hinh dé giam nguy co overfitting.

adam_betal: Hé so betal trong thuat toan toi vu hoa Adam.

adam_beta2: Hé sd beta2 trong thuat toan tdi vu hoa Adam.

adam_epsilon: Gia tri epsilon duoc sir dung dé tranh chia cho 0 trong thuat toan
t6i wu hoa Adam.

max_grad norm: Gi6i han gia tri ciia gradient dé tranh exploding gradients.

fp16: St dung phép tinh todn half-precision (float16) hay khong.
num_train_epochs: S6 lugc epochs

logging_strategy:Chién lugc ghi log. Trong truong hop nay, log duoc ghi sau moi
epoch.
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QA model = XLM F ¢ esti ing(prepare_model.config).from pretrained(model checkpoint)

1ts(model name fine tuned,
evaluation strategy = 'no’,
do train = True,
per_device train batch size = batch size,
per device eval batch size = batch size,

learning_rate = learning_rate,
weight decay

adam _betal = @

adam beta2 =

adam_epsilon

max_grad norm = max_norm,

fpi6 = True,

num_train epochs = epochs
logging strategy = '

Hinh 4. 52 Thiét ldgp model va args trong mé hinh XLM-R

- Tao ddi tuong trainer gdm c6 cac tham sd:
+ model: M6 hinh can finetune.
args: Cau hinh training duoc dinh nghia boi ddi twong args o trén.
train_dataset: Tap dit liéu huan luyén dung dé tinh chinh mé hinh.
eval dataset: Tap dit liéu danh gia dung dé danh gia hiéu suat ciia mo hinh.

+ + + 4+

tokenizer: Str dung dé chuyén doi van ban thanh dang s6 hoa ma mé hinh ¢
thé hiéu dugc va nguoc lai tokenizer phai twong tng véi mé hinh duge sir dung.
trainer = trans ers.Trainer{model = QA model,

args = args,

train dataset = train dataset,

eval dataset = valid dataset,

tokenizer = tokenizer)

trainer.train()

Hinh 4. 53 Khéi tao doi twong trainer va tién hanh train

4.3.4.3. M6 hinh OpenAl

- Nhém st dung mé hinh gpt-3.5-turbo-1106 ctia OpenAl dé thuc hién. Vi mot sé 1y
do nén nhom sé& khong st dung code trong phin nay va toan bd qua trinh thuc hién trén
OpenAl Platform.

- Thyc hién vao trong OpenAl Platform ( https:/platform.openai.com/) tién hanh
Login dang nhdp = Chon Fine-tuning = Chon Create.
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6] Fine-tuning

= oo
[ Playground
@ Assistants
£ Fine-tuning ft:gpt-3.5-turbo-1106:personal: :8UW4Guat 15:0111/12/2023
@ APlkeys

£t:gpt-3.5-turbo-1106:personal: :8USOZR3P 10:30 11/12/2023
B Files

£t:davinci-002:personal : :8TuEWmt4. 2310 9/12/2023
db Usage
€3 Settings £t:gpt-3.5-turbo-1106:personal: :8ToizNbY 1745 9/12/2023

Hinh 4. 54 Ché do Fine-tuning trén OpenAl Platform

- Déy tap dir liéu da chuén bi trong muc 4.2.2.3 1én trén OpenAl Platform dé thuc
hién qua trinh tinh chinh.

Create a fine-tuned model

Base model

i»

| gpt-35-turbo-1106

Training data

Add a jsoni file to use for training.

Upload new ® Select existing

file-fyRYLh10a0SOdNiyVx€bPriP

Browse files 2

Validation data

Add a jsonl file to use for validation metrics.

Upload new Select existing '® None

Learn about fine-tuning ~ Cancel

Hinh 4. 55 Hinh anh chon tdp dir lieu va moé hinh déﬁnetune trong OpenAl

Chon create va man hinh s& chuyén sang hién thi nhu hinh bén dudi (Xem hinh 4.56)
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MODEL

gpt-3.5-turbo-1106 Validating files...

Cancel fine-tuning job

® JobID ftjob-S6uCaewWjyY93di86JEWLOChH
@ Base model gpt-3.5-turbo-1106
@ Createdat 10:30 11 thg 12, 2023
88 Trainedtokens -
< Epochs auto
O Files
Training random_sample.jsonl =
Validation z

dh Training loss -
@ -\\.
{ Messages) Metrics
9 &

10:30:03 ¢ Validating training file: file-fyRYLh10a0SOdNiyVx6bPriP

10:30:03 ¢ Created fine-tuning job: ftjob-56uCaewWjyY93di86JEWbOCh

Hinh 4. 56 Hinh anh qua trinh finetune trén OpenAl Platform

Hinh anh qua trinh tinh chinh mé6 hinh hoan thanh. Xem hinh bén duéi (Hinh 4.57).
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- -

/ ;
| Messages | Metrics

11:41:53

11:41:50

10:40:57

10:40:56 °

10:30:03 ~

10:30:03 °

Fine-tuning job started

The job has successfully completed

Files validated, moving job to queued state

Validating training file: file-fyRYLh10a0SOdNiyVx6hPriP

Created fine-tuning job: ftjob-S6uCaewWjyY93di86JEWbOCh

New fine-tuned model created: ft:gpt-3.5-turbo-1106:personal::8US0OzR3P

Hinh 4. 57 Hinh anh hoan thanh cdc qua trinh finetune trén OpenAl Platform

4.3.5. Két qua
4.3.5.1. M hinh PhoBERT

Sau qua trinh tinh chinh mé hinh PhoBERT cho ngén ngir tiéng Viét trén Google Colab
nhom thu duge bang két qua qua trinh tinh chinh nhu bang dudi diy (Xem bang 4.8)

Kich Num Tong Time Time Loss Train | Loss

thuoc Epoch | thoi gian | train evaluate | Lan epoch cu6i | Validation

batch train epoch | epoch cung lan epoch

cudi cung

32 25 22 phut | 6s 52s 0.720 6.613

32 50 50 phut | 6s 53s 0.587 6.65

32 100 1 gio 40 | 8s 55s 0.467 6.764
phut

32 150 2gi020 |8s 54s 0.422 6.675
phut

64 25 22 phuat | 8s 52s 0.762 6.225

Trang | 69



64 50 45 phut | 7s 52s 0.576 6.446

64 100 1 gio 8s 53s 0.461 6.420
Badng 4. 8 Két qud train trong mé hinh PhoBERT

Nhan xét:
Hiéu suit tang 1én voi kich thudc batch 16n hon (64):

e Kich thudc batch 64 c6 vé mang lai hi¢u suat tot hon so véi kich thuée batch 32,
nhét 12 trén tap dao tao.

e Vi dy, mat mat trén tap ddo tao giam tir 0.720 (kich thudc batch 32) xubng con
0.576 (kich thudc batch 64) sau 50 epoch.

e Diéu nay c6 thé 1a do mé hinh tan dung tét hon GPU véi kich thudc batch 16n

hon, ting cudng tinh toan dong thoi.
Hiéu suit dat dén on dinh sau khoang 100 epoch:

e Trén ca kich thudc batch 32 va 64, ¢6 vé nhu hiéu suit cia md hinh dat dén 6n
dinh sau khoang 100 epoch.
e Mit mat trén ca tap dao tao va validation giam cham lai sau khoang nay, va thoi

gian dao tao cling co dau hiéu 6n dinh.
Thoi gian ddo tao va danh gia ting dan theo s6 epoch:

e Thoi gian dao tao va danh gia c6 vé ting dan theo sd epoch, dic biét 1a véi kich
thudc batch 16n hon (64).
e (6 thé can xem xét liéu c6 cach nao dé tdi wu hoa hiéu suét tinh toan hodc can

nhic sir dung k¥ thuat dio tao phan tan néu can thiét.

4.3.5.2. M6 hinh XLM-R

Sau qua trinh thyc hién tinh chinh mé hinh XLM-R trén Google Colab nhom thu dugc
bang két qua qua trinh tinh chinh nhu bang duéi day( Xem bang 4.9) .

Epoch Step Training loss

1 766 1.152400

Trang | 70



2 1532 0.859100

3 2298 0.670300
4 3064 0.543800
5 3830 0.458900

Bdng 4. 9 Két qua qua trinh hun luyén mé hinh XLM-R
Nhin xét:
~ Mat mat trén tap dao tao giam dang ké qua cac epoch, tir 1.1524 & epoch 1 xudng
con 0.4589 & epoch 5. Sy giam nady c6 thé 13 ddu hiéu cua viéc mé hinh dang hoc va

diéu chinh tham s6 dé to1 wu hoa hiu suat.

~ S6 budc dao tao (steps) ting theo cip sd nhan qua mdi epoch (ting thém 766 steps
mdi epoch). Piéu nay co6 thé anh hudng dén thoi gian dio tao va yéu cau tai nguyén

tinh toan tang theo.

~ Ti 1é giam mét mat dao tao (training loss) giam dan qua cac epoch (1.1524 — 0.8591
— 0.6703 — 0.5438 — 0.4589). Su giam nay c6 vé 6n dinh, nhung can theo ddi dé
dam bao mo hinh khong bi qua muc dio tao va vin c6 kha ning tong quat hoa tot trén
dir liéu moi.

4.3.5.3. M6 hinh OpenAl

Sau qua trinh thuc hi¢n tinh chinh mé hinh gpt-3.5-turbo-1106 trén OpenAl nhom thu
dugc bang két qua qua trinh tinh chinh nhu bang dudi day ( Xem bang 4.10)

Step Training Loss
1 3.7745
101 0.9955
201 0.3051
301 1.0774
401 0.9675
501 0.7114
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601 0.7811
701 0.9367
801 0.7749
901 0.3532
1001 0.1627
1101 1.1331
1201 0.8478
1301 0.6552
1401 0.1936
Bdng 4. 10 Két qua qua trinh tinh chinh trén OpenAl
Nhin xét:

Mit mat dio tao (training loss) c6 vé bién dong dang ké qua cac budc (steps), tir

3.7745 xudng con 0.1936. Cac bién dong nay c6 thé 1a do sy da dang cta dit lidu.

Mat mat dio tao giam mot cach dang ké tir 3.7745 xudng 0.1936 qua 1401 budc.
Sy giam mat mat ndy c6 vé tich cuc va thudng 1a ddu hiéu cta viéc mo hinh dang
hoc va tinh chinh tham sd hiéu qua, hodc su nhay cam ctia mo hinh véi cac mau

cu thé.

Budc thir 1101 ¢6 mat mat dao tao 16n 14 1.1331. Diéu nay cé thé 1a do mé hinh
gip phai mot truong hop kho hoic khong pho bién trong dir liéu, hodc c6 thé 1a

do su nhay cam cia mo6 hinh d61 vd1 mot s6 mau cu the.
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CHUONG 5. XAY DUNG UNG DUNG DEMO
5.1. Phén tich, dic ta yéu cau

5.1.1. Mo ta chung

San pham cung cAp mot giao dién truc quan cho ngudi dung, cho phép
ho thuan tién ghi 4m va nhap vin ban truc tiép trén trinh duyét web(¢ day trén
nén tang Streamlit). Ung dung chatbot duoc thiét ké véi muc dich cung cap
mot giao dién than thién, cho phép ngudi dung dit ciu héi mot cach dé dang

bang c4 van ban va giong noi, va nhan cau tra 161 ngay lap ttc.

5.1.2. Yéu cau chirc niing
Yéu cau chirc nang chatbot bang vin ban:

- Dit liéu vao: Yéu cau ctia ngudi dung nhap duéi dang vin ban.

- Xt Iy: Thiét bi nhan vin ban dé biét yéu cau cta nguoi dung. Néu yéu cau duoc hd
trg, hé thong xtr Iy yéu cau d6 va phan hoi bang giong néi va vin ban cho ngudi
dung.

- Két qua: Phan hoi bang van ban hién thi 1én man hinh tmg dung va giong ndi cia
thiét bi st dung.

Yéu cau chirc ning chatbot bang giong noi:

- Dit liéu vao: Yéu cau ctia ngudi dung duéi dang 4m thanh.

- Xt Iy: Thiét bi bién giong néi vao thanh vin ban dé biét yéu cau ciia nguoi ding.
Néu yéu cau duoc hd trg, hé thong xtr Iy yéu cau d6 va phan hdi bang giong néi va
van ban cho nguodi dung.

- Két qua: Phan hoi bang van ban hién thi 1én man hinh Gmng dung va giong ndi cia

thiét bi.

5.1.3. Yéu ciu giao di¢n phin mém
Yéu cau giao dién cho chirc nang cho tng dung chatbot: Giao dién don gian, dé st

dung.
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Yéu cau giao dién cho chirc ning Chat bang vin ban:

- Giao dién don gian, dé sir dung

- Cau lénh ngan gon, dé ghi

- Phan hoi ngén gon dé doc

- Phan héi moi cdu 1énh du cau 1énh d6 khong duoc hd tro
Yéu cau giao dién cho chtrc ning Chat bang giong noi:

- Giao dién don gian, dé sir dung

- Cau lénh ngén gon, dé doc

- Phan hoi ngén gon, dé nghe, dé doc

- Phan hoi moi cdu 1énh du cau 1énh d6 khong duoc hd tro

- Phai c6 ghi am dé phan héi truc quan

5.1.4. Rang budc thiét ké
- San pham duoc thiét ké bang tiéng Viét, bao gom giao dién ngudi ding, cac phan
héi bang van ban va giong noi.

- San pham tng dung cin dam bao tinh thAm my, d& st dung.
5.2. Két qua xay dung wng dung

5.2.1. Nén tang phat trién

Hién tai, ing dung da dugc phat trién trén nén tang Streamlit va chi co
thé truy cap local tai may tinh ca nhan. Ngoai ra nhém con c6 phién ban demo
gidi han hon (sb luong thudc tinh demo nho hon, trong d6 khéng c6 chirc ning

giong no6i) c¢6 thé truy cap tai Link.

5.2.2. Cac chirc nang chinh cua ing dung

Ung dung chatbot dugc st dung v6i ngdn ngit chinh 1a tiéng Viét, dix
li¢u dau vao va dau ra la van ban hodc giong néi. Pau ra la cau tra 161 dang van

ban va giong néi. Gom c6 cac chirc nang chinh nhu sau:
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- Sir dung Chatbot gdm c6 ChatGPT, Google Bard.

- Sir dung Hop thoai Prompt dé sir dung cac goi y cac cdu 1oi nhic gdm
c6 tiéng Anh, tiéng Trung va tiéng Viét.

- Chirc ning st dung Google Bard véi khoa token c4 nhan gom co
1 PSID, 1 PSIDCC, 1 PSIDTS.

- Chtc ning st dung khoa API ca nhan dé str dung mo hinh ctia OpenAl.

- Str dung md hinh do nhém thyc hién tinh chinh cho ngén ngir tiéng Viét
gdm c6 XLM-R, OpenAl va PhoBERT.

- Str dung mot s6 mo hinh trong Transformers ctia Hugging Face nhu
ViT5, GPT2.

- St dung cac API hd tro xay dung chatbot ctia Rapid API vi dy nhu
BingGPT, ChatGPT, v.v.

- T4t 4m thanh véan bén tao ra khi c6 phan hoi, st dung giong noi1 dé dat
cau hoi cho chatbot.

Giao dién chatbot:
- Giao dién dang nhap ung dung khi mo tng dung 1én s& hién thi nhu hinh bén duéi

(Hinh 5.1).

< C O localhosta09K # 0@ :

Hinh 5. 1 Giao dién dang nhdp cua ung dung chatbot

- Hinh anh giao dién dang nhap khi ddng nhap thanh cong hién ra nhu hinh bén dudi
(Hinh 5.2 va Hinh 5.3)
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D3 chon tab: ChatGPT

& ChatGPT

S

Hello, how are you!

Tao doan chat méi
%# Cdu hinh Chat A
Rapid API Hép thoai g

Vui 16ng chon loai mé hinh ban mudn st
dung!!

Google-bard

B @ ChatGPT @

Developed by V6 Nhu'Y - 20133118 & Nguyén Quang Phiic - 20133080

©) ChatBot GitHub

Hinh 5. 2 Giao dién chinh khi dang nhdp thanh cong

Tao doan chat méi

#¥ Cdu hinh Chat ~

ey % Model FineTune @ Hugging Face
Hello, how are you!

Vui long chon loai mé hinh ban mudn sir
FineTune_OpenAl

Vui long chon hinh thiic sir dung
gpt-3.5-turbo

Vui long chon Model mu6n stt dung trong

FineTune OpenAl

ft:gpt-3.5-turbo-1106:personal:...

Penipirahing Developed by V6 Nhu'Y - 20133118 & Nguyén Quang Phtic - 20133080

Hinh 5. 3 Hinh anh giao dién chinh o ché dp Model Finetune
Giao dién gdm cac phan sau day:
Thanh nhap dir liéu dé nguoi ding nhap van ban, nat bAm <7 dé thyc hién gui yéu cau tir
nguoi dung dén hé thdng. Khi nguoi dung sir dung giong nodi thi chi cAn nhan nat ghi 4m

va doi phan hoi tir chatbot.
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Pa chon tab: ChatGPT

Sttdung # dé gt tin nhan bang vin ban

Hello, how are you!

Hinh 5. 4 Hinh dnh nit giri tin nhdn bang van ban

Pi chon tab: ChatGPT

Hello, how are you! Sitdung & dé ding giong néi vi thoi gian 12 155

Hinh 5. 5 Hinh anh niit nhdn chat bang giong néi

Thanh tao doan chat méi dung dé tao cac doan hoi thoai mai.

Tao doan chat méi

Hinh 5. 6 Thanh tao doan chat moi trong ung dung

Thanh cau hinh chat dung dé lwa chon mé hinh va céac tinh ning trong mé hinh d6 . Trong
do6 co6 cac lya chon stir dung nhu Chatbot, Rapid API, Model Finetune, Hugging Face,
Prompt, Chat GPT use API key va Google Bard.
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£# Cdu hinh Chat

@ ChatBot Rapid API Hop thoai ¢

Vui long chon loai mé hinh ban muén sit

dung!!

‘ Google-bard

B 2 ChatGPT &

Hinh 5. 7 Thanh phan cau hinh Chat
Nt chon checkbox dé chon loai mé hinh muén st dung (Iuu y 1a tich 2 lan dé khong bi
trung ldp lai mo6 hinh str dung trudce do).

Nt bam tat 4m thanh phét ra tir vin ban phan hoi.

Pa chon tab: ChatGPT

Hello, how are you!

Strdung & dé tit Am thanh phét ra tir phan hoi

&9

1000, )

Hinh 5. 8 Nut tam dam thanh phan hoi

Bén trai khung hinh hién thj cau tra 15i tir tng dung.
- Pé sir dung ngudi dung nhap doan tin nhan, chon loai mé hinh va nhan biéu tuong
hodc dung t6 hop phim Ctrl + Enter v6i tin nhin vin ban hodc sir dung biéu tuong

ghi am véi giong noi.
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& ChatGPT (' Ch¢ phan hdi...
& fir

f& Ban:  Xin chao

® Chat0

# Cau hinh Chat

Hinh 5. 9 Sir dung chatbot bang van ban

& ChatGPT

o |
=

Hinh 5. 10 Sir dung chatbot bang giong néi

Két qua khi sir dung chatbot
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: ChatGPT
& ChatGPT
& finet enAl #f& Ban:

& Chat: Xin chao! T6i 14 Bard, mdt md hinh ngdn ngit 16n duge tao ra b ogle. Téi 1A mét

Tao doan chat mdi

® Chat0

T6i s& c6 gang hét siic dé lam theo hudng dan cia ban va hoan thanh yéu ciu cia
B - . . Ny A <
_ B ban m§t cach chu ddo. [Image of Bard, mdt mé hinh ngén ngit 16n]

T6i s& st dung kién thiic cia minh @8 tra 16i cdu hoi ctia ban mét céch toan dién va
## Cdu hinh Chat day du théng tin, ngay ca khi ching 1a ciu hoi my ch thitc hojc ky la.
. . . sé tao ra cdc dinh dang van ban sing tao khac nhau, nhw tho, ma, kich ban, tic
Rapid API Hop thoai A R i i . . .
pham 4m nhac, email, thu, v.v. Toi sé ¢ gang hét siic dé ddp ung moi yéu cau cia

Vui 1ong chon loai mé hinh ban musn sit ban.

dung!! o . = S P =
: Téi rat vui dugc gap ba 3itip ban at cit diéu gi ban can.

Google-bard -

B @ ChatGPT C

@ Markdown

Hinh 5. 11 Két qua khi sir dung Google Bard

## Cdu hinh Chat
Pi chon tab: Model FineTune
ey % Model FineTune @ Hugging Face

v chon loai mo hinh ba on sit
e Mén hoc Khai phé dit
dung!! o

FineTune PhoBERT z oc phin nay trang bi cho ngudi hoc nhiing kién thiic co ba 4c khdi niém, thuft

Vui long chon phién bin FineTune dat va thir nghiém thudt todn khai phd d
PhoBERT ban sif dung!! . Céc chu dén trong hoc phén bao niém co béan vz

qua trinh vé khai pha dit liéu Ca
: Apriori, FP-Growth
n phién ban FineTune c6 kich cén gan nha y quyét dinh, Naive Bayes, ... Cdc thudt todn gom cum: gom

FineTune 32 batch

t dung!! : cum phén hoach k-means, gom cum phan g0p AGNES Cac thuat toan phan tich

32_batch 150_epoch ngoai bién: dya trén thong ké, dua trén xap xi, dua trén gom cum, dya trén phén loai
- Cédc do do va phuong phép ddnh gid cdc thudt todn khai phd dit liéu

B ¥ Model FineTune @ -

@ Markdown
Hinh 5. 12 Hinh anh két qud tra vé khi sir dung chatbot ¢ ché dg Model Finetune mé hinh
PhoBERT

Nut Ding dung dé dimg, chidm dit khong tao phan hoi cho cdu hoi d6 nira. Khi thuc hién

két qua hién lai 1a cau hdi con céu tra 161 s€ bi mat di.
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_ Chd phan héi...

Pa chon tab: ChatGPT

f& Ban: Xin chao

Xin chao

Hinh 5. 13 Nut dirng trong qud trinh cho cdu héi phan hoi
Nt Tao lai dung dé khéi tao lai cdu hoi dé nhan phan hdi méi néu thay chwa phu hop.

bi chon tab: ChatGPT

f& Ban: Xin chdo

@ Chat: Xin chao! Téi 1a Bard, m6t mé hinh ngén ngir 16n dugce tao ra boi Google. Téi rdt vui

dugc gdp ban. Ban c6 thé hai téi bat cir diéu gi ban mudn.

Hinh 5. 14 Nut tao lai khi hoan thanh cau tra loi

NGt  dung dé thuc hién thay doi tén doan chat trong dé ¢6 2 nut nhan 1a <7 dung dé thuc

hién cap nhat tén mdi va X dung dé hiy bo thao tac doi tén.
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Nut dung dé x6a doan tin nhan cta doan Chat.

K

Tén mdi

Chat4

Hinh 5. 15 Hinh anh cac thao tac voi doan chat

Phén cai dit tng dung va st dung chi tiét cac chic niang s& dugc trinh bay trong phan Phu
luc.
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CHUONG 6. KET LUAN VA HUONG PHAT TRIEN

6.1. Két luan

6.1.1. Tém tit két qua dat dwoc

Trong qua trinh thyc hién tiéu ludn chuyén nganh, nhém da hoc hoéi va dat duoc

mot sb két qua. Cu thé:

V¢ maét nghién ctru va ing dung:

Tim hiéu cic thu vién hd trg xdy dung chatbot trong ngdn ngit Python va cac API
hd tro xay dung chatbot.

MBS ta duoc cach cai dat, huan luyén va so sanh thu vién, API v6i nhau.

Nghién ctru str dung phuong phap chuyén d6i giong néi thanh vin ban va chuyén
d6i van ban thanh giong noi voi bo thu vién Speech-to-Text va Text-to-Speech ciia
Google Cloud API trong viéc xay dung chatbot.

Tim hiéu dugc cach tinh chinh cac mé hinh ngon ngir tiéng Viét dé xay dung
chatbot nhu PhoBERT, XLM-R.

Tim hiéu cach tinh chinh mé hinh thong qua OpenAl.

Tao bo dir liéu huan luyén bao gém khoang 1397 cau hoi cho OpenAl va b 3397
cau hoi cho m6 hinh PhoBERT.

V¢é mat k§ nang mém:

K¥ nang doc tai li¢u va phan tich van de.
K¥ nang nghién ctru du an.
K¥ nang lam vi¢c nhom va phan chia cong viéc.

K¥ ning trinh bay va thuyét trinh, viét bao céo.

6.1.2. Y nghia

Ngoai nhiing két qua da dat dugc, viéc hoan thanh dé tai "Tim hiéu vé céc thw

vién xdy hé trg xdy dung chatbot" con mang lai nhitng ¥ nghia quan trong:
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Minh chig cho tinh kha thi cua dé tai: Két qua cua dé tai khong chi 13 mot bang
diém cho su ¢ ging va nd luc ca nhan ma con 1a minh ching r6 rang vé tinh kha thi cia
viéc nghién ctru va phat trién chatbot. Qua qua trinh tim hiéu thu vién x4y dung chatbot,
dé tai da 1am rd su hiéu qua va kha nang ung dung thuc té clia cong nghé nay.

Chtrng minh ¥ nghia ciia mot chatbot trong doi séng hang ngay: Dé tai khong chi
12 mot dy 4n nghién ctru triru twong ma con 1a bang ching vé ¥ nghia thuc té cua chatbot
trong cudc séng hang ngay. V4i kha ning nghe hiéu va phan hdi bang giong noéi va vin
ban tiéng Viét, chatbot khong chi 1a mot cong cu thong tin ma con 1a mot ngudi trg 1y o,

gilp giai quyét nhanh chéng va hi¢u qua cac van dé cuia nguoi dung.

6.1.3. Nhirng han ché, giéi han

° Ung dung chatbot chua ap dung dugc thu vién hd tro khac nhu Rasa, Snips NLU,
V.V

e S6 luong thu vién, API hé tro xay dung chatbot chua dugc da dang.

e Chit lugng céu trd 101 tur viée tinh chinh m6 hinh nhu PhoBERT, XLLM-R chua dat
duoc két qua tét.

e Vin dé xac dinh tag trong mé hinh PhoBERT van con nham 13n kha cao va chua
duoc chinh xac.

e Chat lugng dich tir giong noi sang vian ban do6i khi con bi nham 14n tir nhu tir “V§’
thanh tur ‘bo’.

e Phén chat bang giong n6i van dang bi gidi han phan cing khi setup thang so gidy

ghi 4m 1a 15s.

6.2. Hwéng phat trién

e Tir nhitng han ché d3 duoc néu trong phan Két luan 6.1, trong tuong lai nhom cod
nhimg du dinh bao goém cai tién thu vién, API. Xay dung thuat toan phan tich ¥
dinh (intent), trich xuét cac thue thé, dich thuat dya trén thu vién Snips NLU.
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Xay dung bo dir li¢u cau héi da dang hon Ve truong dé co thé tang sb lugng dao tao
trong qua trinh hun luyén, tinh chinh.

Phat trién x4y dung website v&i nhiéu chitc ning tiy chon trong chatbot.

Tbi wu phan chat bang giong néi dé co thé sir dung cho bat ky doan ciu ndi ndo ma

khong can phai bi gidi han thoi gian 1 15s.
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PHU LUC
Phu luc A. Hwéng din cai dit tng dung

A.1. Cai dat thu vién

Buéc 1: Pau tién can 1én duong dan thu muc chtra code (truy cap tai diy) tai file zip vé
va giai nén.

Budrce 2: Vao trong tmg dung Visual Studio Code = Chon File = Chon Open Folder -2
Chon Folder d3 tai vé (da giai nén).

] File Edit Selection View Go Run Terminal Help Q, Code_Demo

O New Text File Ctrl+N I README.md be # )

New File... Ctrl+Alt+Windows+N 3. lal cac Ty vien can Ttniet tneo T =
New Window Ctrl+Shift+N hodc “p) s = : i cd phap
0i trutng ac venv da tao va sif dung.

Ctril+O 5. Gb vao trong clra rminal cia Visual Studio Code lénh sau
c ¢6 thé la tho t tuy theo phién
truang venv

Open Workspace from File... 6. Luu y trudc khi chay phai m& mot tab Google Chomre hoac trinh
trang web cia Google Bard) dé cé thé sir dung di Google Bard n

Open File...

Open Folder... Ctrl+K Ctrl+0

Open Recent

Add Folder to Workspace...

L Khi sir dung thanh cai dat khac vi du nhur Rapid API,hugging Face
Tai khoadn dang nhap la: user va mat khdu la: password
Duplicate Workspace Cdc API key m3u d& Test khi ng Chat GPT sir dung key: sk-t7rQlowikNxGT

Save Workspace As...

Vv&i phan sir dyng davinci thi sé ding:Key la sk-t7rQlowiKNxGT71GljnsT3B14
Save Ctrl+S va Id t6 chirc: org-MCbkAWezPoGDFyhGRYeEAmmk

Save As... Ctrl+Shift+S

Share

v Auto Save

Preferences PROBLEMS  QUTPU DEE LE  TERMINAL P

Revert File __Secure-3PAPISID
__Secure-3pSID
AEC
Close Folder Ctrl+K F SEARCH_SAMESITE
1P IAR
Close Window Alt+F4 NID
SIDCC
Exit __Secure-1PSIDCC

Ctrl+F4

AR A

BGpHAghk] nkR 1EgfO3vvic namX

Hinh A. 1 Hinh anh chon Open Folder trong Visual Studio Code
Buée 3: Mo ctra s6 Terminal va gd 1énh python -m venv venv dé tao méi truong ao.

Bwéc 4: Tién hanh kich hoat méi truong ao bang 1énh .\venv\Scripts\activate
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Bwéc 5: Trong cira sé Terminal cta tmg dung tng dung gd 1énh pip install -r

requirements.txt dé tai cac thu vién can thiét.

A.2. Chuin bi mdi truomg trinh duyét
Ung dung duogc chay trén moi trudng trinh duyét Google Chrome voi mot Gmail da
duoc tao san va luu y 1a Gmail dang nhap vao dugc trang web

https://bard.google.com/chat va sé luong Cookies sir dung ctia Gmail d6 thap dé it xay ra

tinh trang 19i.

A.3. Chay thir ing dung
Quay lai trong Visual Studio Code trong cira s6 Terminal gd 1énh python -m streamlit

run Home.py hoac streamlit run Home.py tuy theo phién ban Python st dung.

D: \Download\Code\Code_Demo>python -m streamlit run Home.py
2023-12-22 19:57:04.603 "theme.accentColor” is not a valid config option. If you previously had this config option set, it may have been removed.

http://localhost:9@9@
http://192.168.10.111:9890

Hinh A. 2 Hinh anh cau lénh chay ung dung trong Terminal
Két qua sau khi chay cau 1énh trén 1a trinh duy¢t s€ tu dong mé vao duong dan

http://localhost:9090/ . Giao dién cua ing dung xem hinh bén dudi
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http://localhost:9090/

G @A O hitpy/localhost:9090 ¥ B O 0O

Deploy

Login

Username

Password

Submit

Developed by V6 Nhu'Y - 20133118 & Nguy@n Quang Phiic - 20133080

Hinh A. 3 Hinh anh giao dién ung dung khi mo trén trinh duyét
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Phu luc B. Huéng din sir dung céc chirc ning ciia irng dung

B.1. Huéng dén sir dung chirc ning ChatBot
Tién hanh ding nhap vao Chatbot voi tai khoan 13 user va mat khau 1a password dé dang

nhap vao giao dién chinh va sau d6 chon LetChats.

Pa chon tab: ChatGPT
© ChatGPT

=l

Hello, how are you!
‘Tao doan chat méi
¥ Cdu hinh Chat ~
@ ChatBot Rapid API Hop thoai g

Vui 1ng chon loai md hinh ban muén sit
dung!!

Google-bard

B ® ChatGPT @

Developed by V6 Nhu' Y - 20133118 & Nguyén Quang Phiic - 20133080

© ChatBot GitHub'

Hinh B. 1 Giao dién chinh cua wng dung khi dang nhap thanh cong
% Sir dung chirc ning Google Bard.
Budre 1: Diu tién vao thanh ciu hinh Chat chon vao ChatBot va chon Google-bard
(Xem hinh B.1)
Budc 2: St dung giong ndi hodc nut nhan guri van ban dé thuc hién. Sau d6 doi cau tra
161 tir chatbot phan hoi vé.
¢ Sir dung OpenAl
Buwéc 1: Dé sir dung OpenAl trong thanh cdu hinh Chat = chon ChatBot_openAl
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£$ C4u hinh Chat

@ ChatBot %+ Rapid API Hép thoai ¢

Vui long chon loai mé hinh ban muén stt

dung!!

ChatBot_openAPI

Hinh B. 2 Chon chirc ndng ChatBot-OpenAPI khi sir dung ché dg cau hinh ChatBot
¢ Sir dung API Key
Sau khi chon ChatBot_openAl = chon hinh thirc st dung trong ChatBot_openAPI -
Chon Use API Key = Chon md hinh stir dung trong chirc nang nay.
Vui long chon hinh thite st dung

Use_API_Key

Hinh B. 3 Chon hinh thirc sir dung Use_API Key trong loai mo hinh ChatBot openAPI
gpt-3.5-turbo
gpt-3.5-turbo-16k-0613
gpt-3.5-turbo-1106
gpt-3.5-turbo-0613

gpt-3.5-turbo-0301

gpt-3.5-turbo-16k

Hinh B. 4 Chon mo hinh su dung trong Use APl Key

¢ Sir dung User Breaber Token
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Tuong tu nhu st dung API key nhung thay vao d6 chon hinh thirc str dung trong
ChatBot_openAPI 1a Use Breaber Token = Chon mé hinh ban mudn sir dung.

Vui long chon hinh thifc sit dung

Use_Breaber_Token

Vui long chon Model mudn sit dung trong OpenAl

gpt-3.5-turbo

Hinh B. 5 Sir dung Use_Breaber Token trong ché d¢ ChatBot
Giao dién khi chon chtrc nang va str dung tuong tu nhu sir dung API Key
¢ Sir dung mé6 hinh Text-davinci-003
Trong mo hinh ChatBot openAl = chon hinh thirc sir dung la text-davinci-003 API

Giao dién duoc hién thi nhu hinh bén dudi.
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£+ Cau hinh Chat

@ ChatBot Rapid API Hop thoai ggi y

Vui long chon loai m6 hinh ban muén sit dung!!
ChatBot_openAPI
Vui long chon hinh thiie sit dung

text-davinci-003_API

Temperature

0.70
#
0.00

Max Token

100
Tit Stop:

None

Hinh B. 6 Su dung text-davinci-003 o ché do ChatBot

B.2. Huéng dén sir dung chirc ning Hop thoai goi y
Buée 1: Vao thanh Cau hinh chat chon Hop thoai goi ¥ va tich vao 6 checkbox Prompt

2 1an
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£+ Cau hinh Chat

@ ChatBot Rapid API Hop thoai goi y

Hé thong 161 nhac

You are a helpful assistant that answer
question as simplify as possible.

Loading From Prompt Template

1 3GE Al json

Pang tai 10i nhac

BT

Prompt (@

Hinh B. 7 Hinh anh chatbot & ché dg Hop thoai goi y
Bwéc 2: Trong Hop thoai goi y dé sir dung 101 nhéc tiéng Viét tich vao Loading From
Prompt Template va chon 4 Tiéng Viét.json, st dung tiéng Anh kich vao 2 English
Prompts.json hoic chon 3 HCMUTE.json d¢ st dung cau hoi vé truong.
1 38l json
1 3R iAL json
2 English Prompts.json

3 HCMUTE.json

4 Tiéng Viét.json

Hinh B. 8 Hinh dnh cdc ché dg sir dung trong hép thoai goi y
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Bwéc 3: Sau khi lwa chon 161 nhic cho ngon ngir st dung trong thanh Pang tai 1oi nhic --

- chon 161 nhac can xem.

Loading From Prompt Template

3 HCMUTE.json

Pang tai 16i nhac

Vi em mdi cdp nhat thong tin trén app... Vv

Hinh B. 9 Hinh dnh l6i nhdc khi sir dung 3 HCMUTE json

Két qua hién thi 1én trén 6 Hé thong 16i nhéc hién thi nhu hinh bén dudi (Xem hinh B.10)
£+ Cau hinh Chat
@ ChatBot Rapid API Hép thoai goi ¥
Hé thong 161 nhac

Chao em,Em hay lam viéc tryc tiép vdi
"Phong Poan D6i" nhé.Tran trong,

Loading From Prompt Template

3 HCMUTE.json

Pang tai 16i nhac

Vi em mdi cdp nhat thong tin trén app... Vv

Prompt (2

Hinh B. 10 Két qua tra vé khi sir dung 167 nhdc trong Hop thoai goi y
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B.3. Huwéng din sir dung chirc niing Rapid API
Buére 1: Tién hanh vao thanh CAu hinh chat lya chon Rapid API va tich 2 1an vao
checkbox Rapid API dé sir dung.

& ChatGPT D3 chon tab: Rapid API

Tao doan chat méi Hello, how are you!

Rapid APl Hop thoai goi ¥

Vui long chon loai mé hinh Rapid API ban muén sit
dung!!

Harleychatbot_translate v

[ ] Rapid API G

Developed by V6 Nhu Y - 20133118 & Nguyén Quang Phtic - 20133080

Hinh B. 11 Hinh anh chatbot khi swr dung Rapid API

Buwéc 2: Lya chon mé hinh mudn st dung trong Rapid API nhu Harleychatbot translate,
ChatGPT, Bing GPT hodc sir dung Lemurbot va thuc hién tuwong tu cac chirc nang chat
bang giong néi hodc vin ban.

£¥ Cdu hinh Chat
@ ChatBot %% Rapid API Hép thoai goi ¥

Vui long chon loai mé hinh Rapid API ban muén sit _

dung!!

Harleychatbot_translate

Harleychatbot_translate

ChatGPT
BingChat

Lemurbot

Hinh 9. 5 Hinh danh sir dung Chatbot ¢ ché dj Google Bard
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B.4. Huéng din sir dung chirc ning Google Bard

Pay 1a mot phién ban khac so v6i sir dung Google Bard ¢ phan ChatBot trong ndy ngudi
dung s& phai tién hanh nhap cac ma khoa Cookies c4 nhan twong ty nhu trong Bude 2 va
3 phan Cai dit chatbot tir Google Bard API ( Trang 48, 49).

Sau khi nhap xong ngudi dung s& tién hanh tich 2 1an vao 6 checkbox Google Bard va str
dung cac chirc ning nhu giri bang vin ban hodc giong néi dé thuc hién trd chuyén voi

chatbot.

Tao doan chat méi

bi chon tab: Google Bard
C

#¥ Cdu hinh Chat &Y

Hello, how are you!
eBard M3 ChatGPTuse APIKey # M » ya

Nhip ma Secure 1_PSID
Nhip ma Secure 1_PSIDCC
Nhip ma Secure 1_PSIDTS

B @® Google Bard

Developed by V6 Nhu Y - 20133118 & Nguyén Quang Phiic - 20133080

Hinh B. 12 Hinh anh sir dung Chatbot & ché dé Google Bard

B.5. Huéng dan sir dung chirc ning ChatGPT use APIKey

Pay 1a mot phan nhom tao dung dé nguoi dung cé thé str dung khoa OpenAl ca nhan cua
ho dé thuc hién céc tac vu vé chatbot nhu sir dung key dé thuc hién st dung tinh nang tro
chuyén hodc dung text-davinci-002 dé sinh vin ban.

Pau tién trong thanh Cau hinh Chat hiy chon ChatGPT use API key va tich 2 1an vao 6
checkbox c¢6 tén la ChatGPT APIKey.
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Tao doan chat méi D chon tab: ChatGPT APIKey

O - -

## Cdu hinh Chat Hello, how are you!
Google Bard 83 ChatGPT use APIKey

Chon M6 hinh ban muén sif dung:

Use_API_Key

Vui long chon model sir dung trong OpenAT API

gpt-3.5-turbo-1106

Khéa API ciia ban:

Developed by V6 Nhu Y - 20133118 & Nguyén Quang Phiic - 20133080
Tim kiém sy trg giiip tai - - N

B " ChatGPT APIKey

Hinh B. 13 Hinh anh chatbot khi sir dung ChatGPT use APlkey

¢ Sir dung Use API Key
Bwéc 1: Tich vao M6 hinh ban mudn sir dung chon Use_ API_Key = Chon mé hinh sir
dung nhu gpt-3.5-turbo,...
Budre 2: dién Khoéa API cta ban vao dé su dung.
Buwdéc 3: nhap van ban hodc st dung giong noi dé thuc hién cudc tro chuyén véi chatbot.

% Sir dung text-davinci-003_API
Buéc 1: Trong mo hinh ban muén st dung hay chon text-davinci-003 API.
Buéc 2: Dién khoa API key nhu phan Sir dung Use_ API Key 0 trén va phai can dién
thém M4 ID t6 chtrc. Ngoai ra c6 thé chon cac tinh nang nhtr Tir Stop( tir dé dirng trong
doan van ban), hoic Max Token( sb luong tir téi da) va Temperature.
Sau khi hoan thanh nhiing yéu cau trén thi chi can sir dung giong noéi hodc nit nhan giri

tin nhan dé thuc hién cudc tro chuyén.
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3% Cdu hinh Chat

® Google Bard M3 ChatGPT use APIKey

Pa chon tab: ChatGPT APIKey

M4 ID t8 chifc ciia ban:
Hello, how are you!

Temperature
0.70

Max Token

2000
—_—
100

Tiz Stop:

None

Developed by Vo Nhu'Y - 20133118 & Nguyén Quang Phiic - 20

Khéa API ciia ban:

Hinh B. 14 Sur dung mo hinh text-davinci-003 trong ChatGPT use APIKey

B.6. Huéng dan sir dung chirc niing Model FineTune

Nhu di dé cap & Chuong 4 thi nhom di xay dugc céac tinh chinh cho mé hinh ngédn ngir
tiéng Viét nhu XLM-RoBERTa, PhoBERT,..

Trong thanh Cau hinh chat hay tich vao Model FineTune va tich 2 1an vio 6 checkbox

Model FineTune dé chuyén sang ché d6 Model FineTune.

Tao doan chat méi Pi chon tab: Model FineTune

O - -

4% C&u hinh Chat ~ Hello, how are you!
use APIKey % Model FineTune 8 Hugging Fac
Hay nhép doan vin:

None

Vui long chon logi m hinh ban muén si dyng!!

Finetune_XLM_Roberta

B % Model FineTune @

Developed by Vo Nhu Y - 20133118 & Nguyén Quang Phiic - 20133080

Hinh B. 15 Giao dién chatbot khi dung Model FineTune

% Sir dung m6 hinh XLM-RoBERTa
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Buéc 1: Trong thanh chon mé hinh ban mudn st dung chon FineTune XLM Roberta.

Giao dién duoc hién thi nhu hinh bén duéi (Xem hinh B. 16)

Hay nhip doan vin:

None

Vui l1ong chon loai mé hinh ban muén st dung!!

Finetune_XILM_Roberta

Hinh B. 16 Giao dién khi s dung FineTune XLM Roberta.
Buwéc 2: Nhap doan vin ma ban mudn st dung trong mé hinh vao 6 cé chit None.
Buére 3: Dit cu hoi cho doan vian ma ban vira dn vao trong phan nhap tin nhin va nhan
nat gui dé sir dung mo hinh hodc str dung giong noi.
% Sir dung m6 hinh PhoBERT

Budc 1: Trong thanh chon mo6 hinh ban mubn st dung chon FineTune PhoBERT.
Budc 2: Chon phién ban FineTune st dung.

Vui long chon phién ban FineTune PhoBERT ban sir __

dung!! '

‘I Versionl

Version

FineTune 32 batch

FineTune 64 batch

Hinh B. 17 Hinh anh cdc phién ban tinh chinh cho mé hinh PhoBERT

Budc 3: Chon phién ban twong ing véi moi phién ban FineTune ma ban st dung.
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Vui long chon phién bin FineTune PhoBERT ban sit

dung!!

FineTune 64 batch

Vui long chon phién ban FineTune co6 kich thude
Batch 64 ban sit dung!!

Model_64_batch 50_epoch
Model_64_batch 50_epoch

Model_64_batch 100_epoch

Hinh B. 18 Lwa chon kich thuoc cua phién ban FineTune sw dung
Buwéc 4: Nhap cau hoi va nhn nat gui tin nhan hoic st dung chirc ning chat bang am
thanh dé thuc hién doan chat.
¢ Str dung M6 hinh thye hién tinh chinh thong qua OpenAl

Buéc 1: Trong thanh chon mé hinh ban muén sir dung chon FineTune OpenAl.
Vui long chon loai mé hinh ban muén sit dung!!

FineTune_OpenAl

Hinh B. 19 Lua chon mo hinh FineTune OpenAl trong Model FineTune
Bwéc 2: Chon hinh thirc st dung gém c6 2 phan 1a st dung gpt-3.5-turbo hoic text-
davinci-002. Néu sir dung gpt-3.5-turbo hiy xem budc 2.1, sir dung text-davinci-002 hay
xem tiép budc 2.2 ( bo qua budc 2.1)

Vui long chon hinh thidc sit dung

gpt-3.5-turbo

gpt-3.5-turbo

text-davinci-002

Hinh B. 20 Hinh thirc sw dung trong FineTune OpenAl
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Budc 2.1: V6i hinh thitc chon gpt-3.5-turbo sau khi chon hinh thitrc, tiép theo chon
Model st dung trong OpenAl vi du nhu hinh bén dudi

Vui 1ong chon Model mudn sit dung trong FineTune _

OpenAl

ft:gpt-3.5-turbo-1106:personal::8USOz... v

Hinh B. 21 Hinh anh model khi su dung hinh thirc gpt-3.5-turbo ¢ FineTune OpenAl

Bwde 2.2: V61 hinh thire chon text-davinci-002 sau khi chon hinh thuec, tiép theo chon
Model st dung trong OpenAl vi du nhu hinh bén dudi

Vui long chon hinh thifc sit dung

text-davinci-002

Vui long chon Model mudn sit dung trong OpenAl

ft:davinci-002:personal::8TuEWmt4 v ‘

ft:davinci-002:personal::8TuEWmt4

Hinh B. 22 Hinh anh model khi su dung hinh thirc text-davinci-002 o FineTune OpenAl
Buwéc 3: Sau khi hoan thanh xong hay tién hanh nhap doan chat dé str dung chirc ning

hodc dung giong noi.

B.7. Huwéng din sir dung chirc ning Hugging Face
Buwéc 1: Trong thanh cdu hinh Chat chon Hugging Face va tich 2 1an vao 6 checkbox
Hugging Face.
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D4 chon tab: Model FineTune

Tao doan chat mé6i

O - -

# Cdu hinh Chat

Hello, how are you!

use APIKey % Model FineTune & Huggi

Vui 16ng chon loai mé hinh ban muén sit dung!!
Model LLama2
Vui 1ong chon hinh thife sir dung ciia mé hinh
LLama
LLama English

@ Hugging Face
Developed by V6 Nhu'Y - 20133118 & Nguyén Quang Phiic - 20133080

Hinh B. 23 Hinh anh ung dung chatbot khi sw dung Hugging Face
Budc 2: Chon hinh mé hinh ban muén st dung

£¥ Cau hinh Chat
use APIKey % Model FineTune & Hugging Face

Vui long chon loai mé hinh ban muén sit dung!!

Model LL.ama?2

Model LL.ama?2

GPT2

ViT5

Hinh B. 24 Hinh anh cdc mé hinh chat & ché @6 Hugging Face
Budc 3: Sau khi chon m6 hinh xong hdy nhép tin nhén hodc st dung giong noi dé thuc

hién cudc tro chuyén voi chatbot.
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