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TOM TAT

Tén dé tai: Hé thong xem phim truc tuyén két hop Al goi y

Sinh vién thyc hién: Hoang Van Quy

S6 thé SV: 102210182  Lép: 21TCLC_DT2

Cong nghé thong tin ngay cang phat trién va dong vai trd quan trong trong nhiéu linh
vuc cua doi séng xa hoi, ddc bict la trong nganh giai tri $0. Nhitng ndm gén day, nhu
cAu xem phim truc tuyén ting cao, kéo theo yéu cau ngdy cang khit khe vé trai nghiém
ngudi dung. Ngudi dung khong chi mudn xem phim moi liic, moi noi ma con mong
mudn duoc goi ¥ nhitng ndi dung phit hop véi sé thich ca nhan, giup tiét kiém thoi gian

tim kiém va nang cao trai nghiém giai tri.

Tuy nhién, nhiéu nén tang xem phim hién nay van con han ché trong kha ning ca nhan
héa. Nguoi dung thuong phai ty tim kiém hodc chon ngau nhién, dan dén trai nghiém
chua tbi wu. Tir thuc té d6, em chon dé tai “Hé théng xem phim truc tuyén két hop véi
Al goi ¥” 1am d6 an tot nghiép, voi muc tiéu xay dung mot hé thdng don gian nhung

hiéu qua, c6 kha niang dé xuat phim dya trén sé thich va hanh vi nguoi dung.

Dé tai ap dung hai k¥ thuat co ban trong hé thong goi y: Content-Based Filtering (CBF)
— goi ¥ phim dua trén cac dic diém noi dung cta phim nhu thé loai, quéc gia, dién
vién,...; va Neural Matrix Factorization (NeuMF) — mdt mo hinh hoc sau don gian, hoc
tir lich str danh gia va danh sach phim yéu thich cta nguoi dung. Su két hop nay gitip

hé théng ca nhan héa goi y tot hon so v6i viée chi dung mot phuwong phap don 1¢é.



PAI HOC DA NANG CONG HOA XA HOI CHU NGHIA
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KHOA CONG NGHE THONG TIN DPoc lap - Tu do - Hanh phiic

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Hoang Van Quy S thé sinh vién: 102210182

Lop: 21TCLC DT2 Khoa: Cong ngh¢ thong tin

Nganh: Cong ngh¢ thong tin (Pac thu — Hop tdc doanh nghiép)

1. Tén dé tai do an: Hé thong xem phim truc tuyén két hop Al goi ¥

2. Dé tai thuée dién: O C6 ky két théa thudn so hivu tri tué doi voi két qua thiee hién

3. Cdc s6 liéu va dir liéu ban dd‘u:KhoAng co

4. Ngi dung cdc phan thuyét minh va tinh todn

e Mg¢ dau: Gi6i thiéu chung vé dé tai, muc dich thuc hién, muc tiéu hudng dén,
pham vi, d6i tuong tiép can, phuong phap nghién ciru va ciu trac d an.

e Chuong 1: Co so 1y thuyét

e Chuong 2: Phén tich va thiét ké hé thong

e Chuong 3: Trién khai hé thong

o Két lugn: Téng két két qua dat duoc, nhitng han ché cua hé théng va hudng trién
khai trong twong lai

Cdc ban vé, do thi ( ghi ré cdc logi va kich thuée ban vé ): Khéng c6

Ho tén nguoi huwéng dan: ThS. Mai Van Ha

Ngay giao nhiém vu do an: ... VA /2025

Ngay hoan thanh do an: ... /e /2025

o N S =

Pa Nang, ngay  thing  nam 2025

Truéng Bomén .......................... Nguoi huwéng dan



LOI NOI PAU

Dé hoan thanh dugc do an tot nghiép niy, em khong thé khong nhic dén sy hd tro va
d6ng hanh cta rat nhiéu nguoi — nhimg ngudi di tao diéu kién, truyén cam hing va tiép

thém ddong luc cho em trong sudt hanh trinh hoc tap va thuc hién dé tai.

Trudce hét, em xin giri 101 cam on chan thanh dén tat ca quy Thay C6 khoa Cong nghé
Théng tin — Trudng Pai hoc Bach Khoa, Pai hoc Pa Nang. Khong chi 1a nguoi truyén
dat kién thirc, cac Thay C6 con 1a nguoi dinh hudng, khoi goi tu duy va gitp em rén

luyén tinh than trach nhiém véi chinh san phdm minh 1am ra.

Dic biét, em mubn gt 101 cdm on sau sic dén théy ThS. Mai Van Ha — nguoi da déng
hanh ctng em tir lic con mo ho vé dé tai cho dén khi do 4n hoan chinh. Thay ludn kién
nhan ling nghe, dwa ra nhirng gop ¥ rat cu thé va thuc té, gitip em dan hiéu & hon minh
can lam gi va 1am nhu thé nao. Nho ¢ su hd tro tan tinh tir thy, em mdi c6 thé dinh

hudng dugc ndi dung, xir 1y cac van dé va hoan thién d6 an mdt cach tron ven hon.

Ciing khong thé thiéu 10i cam on dén gia dinh — nhitng nguoi ludn 4m tham tng ho em
ca vé tinh than 1an diéu kién hoc tap. Cam on ban be da gitp do, dong vién, chia sé kién

thirc va cling nhau vuot qua nhitng giai doan 4p luc nhit.

Du di co gang hét stc, nhung em hiéu rang d6 4n nay van con nhiéu diém chua hoan
hdo. Rat mong nhén dugc nhitng gop y, phan hoi chan thanh tir quy Thay C6 va céc ban

dé em co thé cai thién va hoc hoi thém cho ching duong phia trude.

Chéan thanh cam on tat ca moi nguoi!

ii



CAM DOAN

To1 xin cam doan:

1. Do 4an tét nghiép: Hé thdng xem phim truc tuyén két hop Al goi v 1a chinh t6i
thue hién duéi sy hudng dan truc tiép cua giang vién ThS. Mai Vin Ha

2. Céac tham khao dung trong d6 4an déu duoc trich dan 13 rang tén tic gia, tén cong
trinh, kém vé&i dudng dan hop 18.

3. Néu c6 nhitng sao chép khong hop 1¢, vi pham quy ché dao tao, em xin chiu hoan

toan trach nhiém.

Neéu ¢o6 vi pham, t61 xin chiu hoan toan trach nhi¢m.

Sinh vién thuc hién

Hoang Van Quy

il
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Hé thong xem phim truc tuyén két hop Al goi y

MO DAU

1. Muc dich thuce hién

Trong thoi dai cong nghé sd phat trién manh mé, viée tng dung cong nghé vao linh vuc
giai tri n6i chung va dich vu xem phim truc tuyén néi riéng ngdy cang tré nén phd bién.
Nguoi dung hién nay khéng chi dirng lai & nhu cau xem phim don thudn ma con mong
mudn c¢6 mot trai nghiém giai tri tién loi, nhanh chong va pht hop véi sé thich ca nhan.
Tuy nhién, trén thue té, nhiéu nén tang xem phim hién nay van con kha han ché trong
viéc ca nhan hoéa ndi dung hién thi. Viéc nguoi dung phai tu tim kiém hodc chon ngau

nhién khién cho trai nghiém tr¢ nén thiéu hi€u qua, ton thoi gian va dé gay nham chan.

Chinh vi vay, dé tai “Hé théng xem phim tric tuyén két hop véi Al goi y” dugc thuc
hién voi muc dich xay dung mot hé théng khong chi dap ing dugc chirc ning xem phim
co ban, ma con tich hgp kha nang goi1 y phim thong minh dya trén hanh vi va s& thich
cta tig ngudi dung. Muyc dich chinh 1 t6i vu hoa trai nghiém nguoi dung thong qua
viéc dé xuit cac bd phim phu hop, giam thiéu thoi gian tim kiém va ting méc do hai
1ong khi sir dung hé thong.

2. Muc tiéu caa dé tai

Muc tiéu tong quat ctia dé tai 1 xay dung thanh cong mot hé thong xem phim truc tuyén

két hop voi tri tué nhan tao (AI), nham ning cao trai nghiém giai tri cho ngudi ding

thong qua kha ning goi y phim ca nhan héa. Hé théng khong chi cung cép cac chirc

nang xem phim co ban ma con tu dong dua ra cac dé xuat phu hop voi sé thich va hanh

vi nguoi dung.

bé dat duge muc tiéu téng quat trén, dé tai dit ra cac muc tiéu cu thé nhu sau:

< Xay dung mdt nén tang web xem phim truc tuyén c6 giao dién than thién, dé su
dung, hoat dong on dinh.

< Phat trién cac chtc nang chinh nhu dang ky, ddng nhap, xem phim, danh gia phim,
thém vao danh sach yéu thich, binh luan,...

< Tich hop hé thong goi ¥ phim dya trén tri tué nhan tao véi hai k§ thuat chinh:
= Content-Based Filtering (CBF): Goi y dya trén ndi dung va dic diém ctia phim.
= Neural Matrix Factorization (NeuMF): Goi y dua trén lich st tuong tac va

danh gia ctia nguoi dung.

Sinh vién: Hoang Van Quy Hudéng dan: ThS. Mai Vin Ha 1
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Téi wu hoa trai nghiém nguoi ding bang cach dé xuét cac bo phim phu hop véi timg
c4 nhan, giap tiét kiém thoi gian tim kiém.
Pam bao hé théng c6 kha ning mé rong, dé nang cip trong tuwong lai va co mirc do

bao mat phu hop cho ngudi ding cudi.

. Pham vi nghién ciru

Pham vi thuc hién cua dé tai tap trung vao vi¢c phat trién mot ung dung web hoat dong

nhu mot nén tang xem phim truc tuyén tich hop hé théng dé xuit dua trén AL D tai

hudng dén viéc xay dung va trién khai cac chirc nang cot 161 ciia mét hé thong xem phim

hién dai, bao gom ca giao di€n nguoi dung va backend xur Iy dir li€u.

4.

Poi twong nghién ciru

Doi tugng nghién ctru cua dé tai gdm co6 3 doi tuong chinh

R/
0’0

5.

Quan tri vién: La nguoi chiu trach nhiém quan 1y toan b hé théng. Quan tri vién
c6 quyén tao va quan Iy thong tin phim, thé loai, dién vién, qudc gia, ciing nhu thiét
1ap va cép nhat cac géi dich vu ding ky, theo ddi s6 liéu thong ké

Khach: 13 nhitng nguoi chua dang nhap vao hé thong, nhung c6 thé tim kiém, xem
thong tin phim va xem duoc cac bo phim mién phi.

Ngudi dung: La nhitng ¢4 nhan c6 nhu ciu xem phim truc tuyén. Ngudi ding c6 thé
dang ky tai khodan, Iya chon g6i dich vu phu hop, xem phim theo s¢ thich, danh gia
phim, binh luan, thém phim vao danh sach yéu thich va nhan dugc cac goi y ca nhan
hoéa tir hé thong.

Phwong phap nghién ciru

Dé thuc hién dé tai "Hé thdng xem phim tryc tuyén két hop véi Al goi ¥", em di ap

dung cac phuong phap nghién ctru chinh nhu sau:

7
0‘0

Phén tich va tim hiéu hé théng: Tim hiéu cic yéu ciu thuc té ctia nguoi ding va
nghiép vu cbt 161 ciia mot hé thong xem phim tryc tuyén. Nghién ctru cac chirc ning
pho bién nhu dang ky tai khoan, xem phim, danh gia, binh luan, goi y phim, quan 1y
noi dung va quan 1y géi dich vu. Pong thoi, khao sat cac nén tang xem phim hién c6

de hoc hoi va phan tich diém manh — diém y¢u.

Thiét ké hé thong: Thiét ké kién tric hé théng tong thé, mé hinh co sé dit liéu, ludng
hoat dong chinh va giao dién nguoi dung (UI). Viée thiét ké dam bao hé thdng co

cau trac ro rang, dé mo rong, dé bao tri va dap ung tot cac yéu cau dit ra.
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< Xay dung va trién khai hé thong: Tién hanh 1ap trinh va hién thyc héa céc chirc
nang da thiét ké bang cong nghé phu hop (Spring Boot, ReactJS, v.v.). Dong thoi,
tich hop hai k¥ thuét goi y 1a Content-Based Filtering va Neural Matrix Factorization
vao hé thong dé ca nhan hoa trai nghiém nguoi dung.

< Kiém thir va danh gia hé théng: Thuc hién kiém thir chirc ning va hiéu ning hé
théng trén nhiéu kich ban st dung khac nhau. Panh gia mtrc d6 dap tng yéu cau ban
dau, mirc d6 chinh xac cta hé théng goi ¥ va trai nghiém tong thé ciua ngudi dung

khi twong tac v6i nén tang.

6. Cau tric ciia d0 4n

% Mo dau

% Chuong 1: Co sé 1y thuyét

% Chuong 2: Phan tich va thiét ké hé thong
% Chuong 3: Trién khai hé thong

% Két luan
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CHUONG 1: COSO LY THUYET

1.1 Tong quat vé hé thong goi y
1.1.1 Hg thong goi y

Hé thong goi ¥ (Recommender System) 1a mot ing dung cua tri tué nhan tao (A,
thuong két hop véi cac thuat toan hoc may (Machine Learning), nham phén tich dit liéu
16n (Big Data) dé dua ra cac dé xuat san pham hodc dich vu phu hop véi timg ngudi
dung. Hé thong nay co thé sir dung nhiéu yéu t khac nhau nhu: lich st mua hang, lich
str tim kiém, thong tin nhan khéu hoc, hanh vi tuong tac,... dé tao nén trai nghiém ca

nhan hoa cho ting nguoi dung. [1]

Hé thdng goi ¥ hoc tir cac hanh vi va dic diém cta nguoi dung théng qua cac dir liéu
nhu lugt xem, luot click, lugt thich hoac lugt mua. Nho kha nang du doan s¢ thich va
nhu cau & mic do c4 nhan, hé théng goi ¥ ngay cang duoc sir dung rong rii trén cac nén

tang cung cip ndi dung va san pham, tir sach, phim anh, khoa hoc dén thoi trang,... [1]

—
r
F iy,
,;' g . .

L
User 4
=

Items

Hinh 1.1 M1 quan hé gitra nguoi dung va cac dé xuat

1.1.2 Cac loai hé thong goi y phd bién
¢ Loc cong tac (Collaborative Filtering) [1]

La phuong phap goi y dua trén hanh vi twong tic cta nhiéu ngudi dung khac nhau. Y

tuong cot 18i 1a: néu nguoi dung A va nguoi dung B ting c¢6 sé thich twong dong (vi du
Sinh vién: Hoang Van Quy Hudéng dan: ThS. Mai Vin Ha 4
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cung thich cac bo phim gidng nhau), thi nhitng muc ma B yéu thich nhung A chua biét
déu c6 thé s& phu hop v6i A. Phuong phap nay thudng dua trén ma trin twong tic
nguwdi diung — sin pham, st dung cic k¥ thuat nhu phan rd ma tran (Matrix

Factorization) dé hoc dic trung tiém an (latent factors) cta nguoi dung va san pham.

watched by both users

" } innm‘ ﬂ\
‘\N

simtlar users
:
/ccom mended

to him

Ml

watched
by her

Hinh 1.2 Loc cOng tac
¢ Loc dua trén ndi dung (Content-Based Filtering) [1]
Goi ¥ san pham dya trén thong tin md ta san pham va ho so s thich clia nguoi ding.
Vi du: néu ngudi dung thuong xem phim thé loai hanh dong c6 sy tham gia cua dién
vién X, hé théng c6 thé goi ¥ thém cac phim twong tu vé thé loai hoic cung dién vién
d6. Phuong phap nay thudng xay dung vector dic trung co thé cho ca ngudi ding va

san pham, sau d6 do do tuong dong (vi du: cosine similarity) giita chiing dé dua ra goi.
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watched by user

TTTTRAY
L

similar
movies

I

/r'ecommended

to him

Hinh 1.3 Loc du trén ndi dung

¢ Goiy dua trén hoc sau (Deep Learning-based Recommendation) [1]

Gan day, cac mo hinh dua trén hoc sau (Deep Learning) dang tro thanh xu hudng nho
kha nang mé hinh héa phi tuyén va hoc biéu dién t6t hon. Cac mé hinh nay thuong s
dung mang no-ron siu dé hoc embedding cho ngudi ding va san pham, sau d6 mé hinh

hoa tuong tac gitta chung dé dua ra du doan.
Mot s6 md hinh hoc sau tiéu bi€u bao gom:

e Wide & Deep Learning (W&D): Két hop gitra mo hinh tuyén tinh (wide) va mang
no-ron sau (deep).

e DLRM (Deep Learning Recommendation Model): Do Facebook phat trién, t6i wu
cho bai toan goi y véi dit lidu quy mb rat 16n.

e AutoEncoder & VAE: Hoc biéu dién dir liéu dau vao théng qua qué trinh nén va giai
nén.

e BERT4Rec: Ung dung kién trac Transformer (BERT) dé hoc chudi hanh vi cua
nguoi dung theo thot gian.

e Neural Collaborative Filtering (NCF): Tong quat hda mé hinh phan rd ma tran truyén
théng bang cach sir dung mang no-ron dé hoc tuong tac phi tuyén gitta nguoi dung

va san pham.
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1.1.3 Cac m hinh sir dung trong dd 4n

C6 nhi€éu mo hinh dugc phat trién cho hé thong goi y, méi mo hinh c6 vu va nhuge diém
riéng tuy theo dac diém dir liéu va muyc ti€u ung dung. Dudi day 1a hai mo hinh tiéu biéu

duogc sir dung trong hé théng cua dé tai nay.

Content-Based Filtering (CBF) [1]

Content-Based Filtering (CBF) 1a mét trong nhitng phwong phéap goi ¥ truyén théng phd
bién, dya trén thong tin mo ta cta san pham dé c4 nhan hoa dé xuit cho timg nguoi
dung. Trong phuong phap nay, ca san pham va nguoi dung déu duoc biéu dién dudi
dang vector dic trung (feature vector), tir d6 hé thong tinh toan do twong dong (thuong

13 cosine similarity) dé xac dinh mitc d6 phu hop giira san pham va s¢ thich ngudi dung.

CBF dic biét hidu qua trong cac hé thong c6 thong tin mo ta san pham phong pht nhung
lai thiéu dit liéu tuong tac (vi du: nguodi dung moi, san phém mo1). Ngoai ra, mo hinh
nay con c6 wu diém 1a dé trién khai va c6 kha ning giai thich cao (interpretable), nhd

vao vi¢c dua trén cac ddc trung c6 thé quan sat dugc.

Neural Matrix Factorization (NeuMF) [2]

Neural Matrix Factorization (NeuMF) 1a mot md hinh hoc sau thuoc nhom Neural
Collaborative Filtering (NCF), duoc thiét ké nham khic phuc gidi han tuyén tinh cua

cdc md hinh phan rd ma tran truyén thong nhu Matrix Factorization (MF).

Thay vi sir dung phép nhan v6 huéng giira hai vector dic trung tiém an (latent vectors)
clia nguoi dung va san pham nhu MF, NeuMF khai thac kha ning hoc phi tuyén bang
cach str dung mang no-ron nhiéu ting (Multilayer Perceptron — MLP). Diéu nay giup

m6 hinh hoc duoc cac mdi quan hé phirc tap hon giita nguoi dung va san pham.
Kién triic cia NeuMF bao gom hai thanh phan chinh:

< Generalized Matrix Factorization (GMF): ké thira ¥ tuéng cua MF dé hoc biéu

dién dac trung tiém an.

< Multilayer Perceptron (MLP): hoc ham tuong tac phi tuyén giita cic embedding

cua nguoi dung va san pham.
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Training "
Score _E:.- " Yok e F¥ai Target
e
NoulF Layer L
Concatenation
MLP Layer X
GMF Layer + Rell
T t
i MLP Layer 2
Ie::e.:t ﬂi.-.' .5 3 RelU
o W l..wrr:.
ﬁ Curr-rntrr:ﬂ'tmﬁ\\
,MFMWE HI.PUHIUH:MI‘ MFIIIm'HM MLPmrH"nl'mnt
\.\ e J..rj % e Y
Dﬂﬂn{,‘ulj..... DEII:}L'I].JEI ------
User (i) tem ()

Hinh 1.4 CAu tric cua md hinh NeuMF

1.2 Cong nghé va cong cu phat trién
1.2.1 Backend

Spring Boot [7]

Spring Boot 1a mot framework ma ngudn mé duoc phat trién trén nén tang Spring
Framework. Muc ti€u chinh cua Spring Boot 1a giup lap trinh vién xay dung céc ing
dung web hoic dich vu backend mét cach nhanh chéng, d& dang, dong thoi giam thiéu
cau hinh phtc tap. Spring Boot cung cip cac cau hinh méc dinh, tich hop sdn méay chu
web (nhu Tomcat), hd trg tao RESTful API, két ndi co so dit licu, va d& dang mo rong

khi phat trién hé thong theo kién tric microservices hodc monolithic.

Trong dd an, Spring Boot dugc tan dung dé xay dung RESTful API, dong thoi tich
hop chit ché& Spring Security cho cac yéu cau vé xac thuc va phan quyén, cing véi
Spring Data JPA dé quan Iy twong tac véi co s dit 1iéu mét cach hiéu qua.

Flask

Flask 12 mot microframework ma ngudn mé cua Python, dugc thiét ké dé phat trién
cac tng dung web nhé gon hoac API chuyén bi¢t mot cach nhanh chéng va linh hoat.
Véi trong tam 14 sy toi gian va kha nang mé rong, Flask cung cap mot nén tang viing
chéc cho cac tac vu can hiéu suit cao va kha ning tuy chinh.

Trong du 4n, Flask dugc lya chon dé phat trién API cho hé thong goi y phim. API nay

chiu trach nhiém nhén cac yéu cau va tra vé danh sach cac Movie ID duoc dé xuat.
Sinh vién: Hoang Van Quy Huéng dan: ThS. Mai Vian Ha 8
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Viéc sir dung Flask cho phép tan dung triét dé cac thu vién manh mé cua Python trong
linh vyc Machine Learning dé xay dung va trién khai cac thuat toan ggi ¥ hi¢u qua.

RESTful API [4]

Mot tiéu chuin dung trong viéc thiét ké API cho cac ung dung web (thiét ké Web
services) dé tién cho viéc quan 1y cac resource. N6 chu trong vao tai nguyén hé thong
(tép van ban, anh, Am thanh, video, hodc dir liéu dong...), bao gdm céc trang thai tai

nguyén dugc dinh dang va duoc truyén tai qua HTTP.

REST API
Design e
AP R —

o
GET Nasks - dsplay all tasks [ ]
POST Ansks - Creste a now task ._
GET Masks/[d) - display & ask by 1D DB data
PUT Rasks/iid) - update a task by 1D
DELETE nasksiid) - delete a task by 1D
C|n|ent

Hinh 1.5 Co ché hoat dong cua RESTFul API

Céch hoat dong
1 4 Al arsas .
Application o repemey AP HTTP Client
B
fEnLryEinnl
fcollectiond A — —
L J:_ | e fresource] s i Client App |
i - .'le*.-l:ll.-rl:i_t'? —— REST Library
. | b repsurce| ":u“::;'u":] e aton/s-rodectsan taptanal;
- R IRLHET R o LT Y P — .
{resrouced _HTTP Library |
Application
Diata Mode! Resource Mode!
SErees Chae

Hinh 1.6 So d6 hoat dong cia RESTFul API
REST hoat dong dya trén cac phuong thitc HTTP co ban, trong d6 mdi phuong thirc

tuong ng véi mot thao tac cy thé trén tai nguyén:
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< GET: Dung dé truy xuat thong tin ciia mot tai nguyén hodc danh sach tai nguyén ma

khong lam thay d6i trang thai cua tai nguyén do.

< POST: Dung dé tao m&i mot tai nguyén trén may chu, thuong di kém voi dir lidu
giri 1én dé khdi tao tai nguyén do.

< PUT: Dung dé cip nhat hodc thay thé hoan toan mot tai nguyén da ton tai voi dir
li¢u moi.

< DELETE: Dung dé x6a bo mot tai nguyén cu thé khoi hé thong.

JWT

JWT 1a mot chuan ma hoa dung dé truyén tai thong tin ngudi dung mot cach an toan
du6i dang chudi ky ti. Token nay thudng dugc st dung dé xac thue va phan quyén trong

cac hé thong web hién dai, thay thé cho co ché session truyén thong.

JWT gdm 3 phan: Header, Payload (chta thong tin ngudi dung), va Signature (gitp xac
minh tinh toan ven). Uu diém ctia JWT 13 khong can lwu trang thai trén server (stateless),
dé tich hop v6i API RESTful va giup hé théng mé rong t6t hon.

Trong d¢ tai nay, JWT dugc dung két hop voi Spring Security dé xac thyc nguoi ding

va kiém soat truy cap dén cac tai nguyén cia hé thong.

Structure of JSON Web Token (JWT)

{
“alg” : "HS2%8"

typ"  IWT
)
HEADER ~__ |

“sub”  T1234567800"
“name” : "John Doe”,

PAYLOAD > “lar” : 1516230022

}

SIGNATURE
\/ VMAC BMA (|
AASERMUNL (header)
JSON WEB TOKEN DASEGALRL (paylcad)

secred)

Hinh 1.7 CAu tric cia mot JWT
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WebSocket [19]

WebSocket 1a mot giao thirc truyén thong hai chiéu (full-duplex) hoat dong trén nén
TCP, cho phép két ndi lién tuc giira client va server. Khong gidng nhu HTTP — vén chi
truyén dit liéu theo hudng client giri — server phan hoi, WebSocket cho phép ca hai phia

chu dong giri va nhan dir liéu bat ky luc nao sau khi két ndi dugce thiét 1ap.

Vi @6 tré thap va kha ning truyén dir liéu theo thoi gian thuc, WebSocket thudng duoc
st dung trong cac tng dung yéu cau cap nhat lién tuc nhu: chat tryc tuyén, thong béo

thot gian thyc, game online, hodc theo doi dit li¢u lién tuc (live tracking).

WebSockets

Client Server

Initiating Handshake
Connection Established

Data Transfer

Connection Closure

e
- -

Hinh 1.8 Cach hoat dong cua websocket
1.2.2 Frontend

ReactJS [5]

ReactJS 1a mot thu vién JavaScript ma nguén mé dugce phat trién boi Facebook, chuyén
dung dé xay dung giao dién ngudi dung (UT) cho cac tng dung web. React tap trung vao
viéc phét trién cc thanh phan giao dién (components) cé kha ning tai st dung va dé
quan ly trang thai (state), gitp viéc xay dung giao dién tré nén linh hoat va hi¢u qua
hon.

Diém ndi bat cua React 1a Virtual DOM — co ché gitip toi wu hiéu suit bang cach han
ché viéc thao tac truc tiép 1én DOM that, tr 46 mang lai trdi nghiém nguoi dung muogt
ma hon. React hd trg mé hinh ludng di liéu mot chiéu (one-way data flow), giup quan
ly dir liéu dé hon va don gian héa qua trinh g& 16i tng dung

Sinh vién: Hoang Van Quy Huéng dan: ThS. Mai Vian Ha 11
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RTK Query [9]

RTK Query 12 mot thu vién tich hop san trong Redux Toolkit, gitip don gian hoa viéc
goi API va quan 1y trang thai dit liéu tir server. Thay vi phai tu viét cac logic xir Iy
loading, error, success, cache thu cong hoac tao reducer, RTK Query giup tu dong hoa

hau hét quy trinh nay.
Mot s6 dic diém noi bat:

% Caching thong minh: Ty dong luu va 1am méi dit liéu khi can (re-fetch).

% HO tro debug hiéu qua: Tich hop sin vdi Redux DevTools.

% Tb6i wu hiéu suat: Giam thiéu viéc re-render khong can thiét.

< Pon gian héa ma nguodn: So véi viéc sir dung useEffect két hop axios hoic fetch,
RTK Query giup mi ngudn gon gang, dé kiém soat hon va giam kha ning sai sot

trong xur 1y bat dong bo.
Ant Design [8]

Ant Design (goi tat 1a AntD) 13 mot thu vién giao dién nguoi dung (UT) duoc phat trién
boi Alibaba. Thu vién cung cip sin nhiéu thanh phan giao dién hién dai nhu bang di
liéu, biéu mau, nat bam, hop thoai,... gitip déy nhanh tién d6 xay dung giao dién véi
phong cach nhat quan va chuyén nghiép.

Mot s6 dac diém noi bat:

* 0

< Bo component phong phu, dé sir dung va c6 thé tuy bién.

% Thiét ké hién dai, dic biét phu hop cho céc hé thong quan tri (admin
dashboard).

% HO tro tot TypeScript va tich hop mugt ma voi React.

Tailwind CSS

* 0

Tailwind CSS 12 mét framework CSS theo phuong phap utility-first, nghia 13 cung cip
san cac 16p tién ich (utility classes) dé thiét ké giao dién tryc tiép trong ma HTML ma
khong can viét CSS thi cong.
Tailwind CSS huéng dén viéc ting hiéu qua phat trién giao dién, giam su phu thudc
vao file CSS riéng va tang tinh tai sir dung. Ngoai ra, Tailwind cho phép tuy chinh
theme, mau sic, breakpoint,... thong qua file cdu hinh, gitip hé théng giao dién tré nén
nhit quan va d& mé rong.
Mot s6 dic diém noi bat:

% Hb tro thiét ké nhanh chong ma khong can roi khoi file HTML/JSX.

% Giam thiéu viéc trang lip va kho quan Iy trong CSS truyén théng.
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% D@ dang tuy chinh va mé rong giao dién theo hé théng thiét ké riéng.
+¢ Tich hop tot voi cac framework nhu React, Vue, hodc cac thu vién UI nhu Ant
Design.

1.2.3 Co s6 dir liéu & luu triv

MySQL

MySQL 13 hé quan tri co s¢ dit liéu quan hé (RDBMS) ma ngudn mé phd bién nhét thé
gidi, dugc phat trién va duy tri boi Oracle Corporation. MySQL sir dung ngdn ngit truy
van co cau tric (SQL) dé quan 1y va thao tac dir liéu trong cac bang c6 cdu tric 1d rang

vOi1 cac hang va cdt.

MySQL ndi bat v6i kha nang xir Iy nhanh, d9 tin cay cao va kha nang luu trit lwong 16n
dir liéu, rat phut hop cho cac ung dung web va doanh nghiép. Bén canh d6, MySQL con
hd trg cac tinh ning tién tién nhu giao dich (transactions), khéa (locking), sao luu va
phuc héi dir liéu, cing v6i kha ning mé rong linh hoat dé dap tmg nhu cau phat trién

ctia hé thong

Redis [6]

Redis 1a mot hé quan tri co s& dit liéu NoSQL dang key-value ma nguén md, ndi bat voi
kha nang xu ly dit liéu cuc nhanh nh¢ luu trit toan bo dir li€u trén bd nhd RAM thay vi
6 ctng nhu cac hé quan tri truyén théng. Redis hd tro nhiéu kiéu dit liéu da dang nhu
chudi (strings), danh sach (lists), tdp hop (sets), bang bam (hashes), va ca cc cau tric

dir liéu phure tap nhu sorted sets.

Vi hiéu suét cao va do tré thép, Redis thuong dugc st dung lam bd nhd dém (cache),
hang doi (message broker), hodc luu trit phién lam viéc (session store) trong cac ing
dung web hién dai. Ngoai ra, Redis con cung cip cac tinh ning nhu sao chép dit liéu,

bén virng dir liéu (persistence), va hd trg clustering ¢é mé rong quy mo hé thong.

Azure Blob Storage [10]

Azure Blob Storage 1 dich vy luu trit ddi tugng (object storage) trong nén tang dam
may Microsoft Azure, cho phép luu trit dit lidu phi cdu tric véi kha ning mo rong linh
hoat, 4 bén cao va tinh sin sang vuot troi. Dir lidu dugc t6 chitc dudi dang cac blob
trong cac container, thich hop dé Iuu trir hinh anh, video, tai liéu, sao luu, phan phéi

ndi dung so6 va céc tép co kich thudce 16n.
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Azure Blob hd trg nhiéu cip do truy cap (hot, cool, archive) dé tbi vu chi phi luu tri,
d6ng thoi cung cip cac tinh ning nhu ma hoa dit liéu, kiém soat truy cap chi tiét (Access
Policies), tich hop v6i cac dich vu khéc trong hé sinh thai Azure va hd tro quan 1y vong
doi dit liéu tur dong.

Trong hé thdng, Azure Blob Storage duoc st dung dé Iuu trir hinh anh ngudi dung va
tai nguyén tinh. Céc tép nay duoc thiét 1ap & ché do public, cho phép truy cap truc tiép
thong qua URL ma khéng can xac thuc. Cach 1am nay giup frontend hién thi hinh anh
nhanh chdng, giam tai cho backend va don gian héa qua trinh xr 1y anh.

1.2.4 Tich hgp thanh toan

VNPAY 13 mot cong thanh toan dién tir tai Viét Nam, cung cdp giai phap thanh toan
truc tuyén an toan va tién lgi cho website va img dung di dong. VNPAY hd tro nhiéu
phuong thirc thanh todn nhu thé ndi dia (ATM), thé qudc té (Visa, MasterCard), ma QR,
va vi dién tir. Trong hé thong, VNPAY duoc tich hop dé xtt Iy giao dich thanh toan cua
nguoi dung mot cach nhanh chong va bao mat, giip nang cao trai nghiém va do tin cay
khi str dung dich vu.

Trong d6 4n, em st dung tai khoan sandbox do VNPAY cung cip dé tich hop va kiém
thir cong thanh toan ma khong phat sinh giao dich that. Méi trudng sandbox mé phong
qua trinh thanh toan thyc té, cho phép guri yéu cau, nhan phan hoi va xur 1y két qua nhu
khi st dung hé théng that. Viéc tich hop nay phuc vu cho chiic nang nguoi dung mua

6i dich vu dé xem céc phim tinh phi.
1.2.5 Git va Github

Git 13 mot hé thong quan 1y phién ban phan tan (Distributed Version Control System —
DVCS) ma ngudén mo, giup theo ddi va quan 1y sy thay do6i trong ma nguodn cua du an.
Git cho phép nhiéu nguoi cung lam vi¢e trén mot dy an mot cach hiéu qua, ho tro cac
thao tdc nhu commit, branch, merge, revert, gitip kiém soat lich str phat trién phﬁn mém

va dé dang quay lai cac phién ban trudc do.

GitHub 12 méot nén tang luu trlr ma nguén truc tuyén str dung Git. Ngoai viéc hd trg
quan 1y phién ban, GitHub con cung cip cac tinh ning cong tic manh mé nhu pull
request, issue tracking, review code, CI/CD, va GitHub Actions, gitip nhom phat trién

lam vi¢c nhom hi€u qua hon.

Mot sb dic diém noi bat:
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Phan nhanh (branching) linh hoat, dé thir nghiém tinh ning méi ma khong anh huéng

dén nhanh chinh.

/ / /
0’0 0’0 0’0

/
0’0

Hop nhét (merging) ma dé dang giita cc nhanh.
Theo dbi lich st thay ddi chi tiét, giup dé& dang g& 16i hodc xem ai thay doi gi.
Lam viéc offline, do Git luu toan bg lich st & may cuc bo.

Tich hop véi GitHub dé chia sé, cong tac va quan 1y du an cong khai hoic riéng tur.\

1.2.6 Deployment

Docker [11]

Docker 13 mot nén tang ma ngudn mo gitp xay dung, trién khai va chay tng dung bén

trong cac container — mot dang méi trudng ao hoa nhe. Khong giébng nhur may 4o (virtual

machine) truyén thong can h¢ di€u hanh riéng, container chi chira nhirng thanh phan can

thiét dé tmg dung chay, gitp tiét kiém tai nguyén va khoi dong nhanh.

+» DPic diém cua Docker

@)

Tinh di dong cao: Container c6 thé chay trén bat ky may nao c6 Docker
Engine, bt ké hé diéu hanh 12 gi.

Cach ly moi truong: Mdi container hoat dong doc 1ap, khong gy xung dot
voi ung dung khac.

Dé déng goi va trién khai: Dockerfile giup mo ta cach xay dung ung dung
va mdi trudng cua nd, tir d6 tao ra Docker image c6 thé tai sir dung.

Téi uu tai nguyén: So véi may 4o, container khdi chay nhanh va st dung
it bd nho hon.

Hb trg chuan héa méi trudng phat trién va production: Tranh 151 "chay

dugc trén may em nhung khong chay trén may server".

% Thanh phan chinh

(@)

(@)
(@)
(@)

Docker Engine: cong cu chay va quan ly container.

Dockerfile: file mo ta cach build mdt Docker image cho trng dung.
Docker Image: ban mau cua tng dung duoc tao ra tir Dockerfile

Docker Container: 1a thé hién tir mot Docker image hoat dong nhu mdt

don vi img dung doc 1ap

Docker Compose [13]

Docker Compose 14 cong cu hd tro dinh nghia va quan 1y nhiéu container mot cach dé

dang thong qua file ciu hinh docker-compose.yml.
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N6 cho phép khoi tao va lién két nhiéu dich vu trong hé théng (nhu backend, frontend,
database, cache...) chi bang mot 1énh (docker compose up —build), dong thdi dam bao

cac thanh phan c6 thé giao ti€ép v&i nhau ndi bo.
Céc dac diém cua Docker Compose:

e Quanly nhiéu service déng bo: Tat ca dich vu duoc dinh nghia va khéi chay cung
nha Céu hinh mang ndi bd gifta cac container: Cac container co thé giao tiép voi
nhau thong qua tén service.

e HJ tro bién moi truong, volume, port,...: Dé dang c4u hinh cho tung dich vu.

e Phu hop véi mdi truong phat trién va production: Pac biét hitu ich trong CI/CD

va cloud server nhu Azure.
DockerHub [12]

DockerHub 13 mét dich vu luu trit image do Docker cung cip, cho phép 1ap trinh vién
luu trit, quan 1y va phan phdi cac Docker image thong qua internet. Pay 1a mot phan
quan trong trong quy trinh trién khai hién dai, giup két ndi gitta qua trinh build va deploy

ung dung.
bic diém cua DockerHub:

e Luu trir tAp trung: DockerHub 14 noi luu trit cac image tmg dung, giup dé dang
quan 1y va chia sé giita cac thanh vién trong nhom hodc giita cac hé thong khac
nhau.

e HJ tro tich hop CI/CD: C6 thé tich hop voi cac hé thong nhu GitHub Actions dé
tu dong build va ddy image sau mdi lan cap nhat ma ngudn.

e Quan ly phién ban: H) tro gin thé (tag) cho timg phién ban image, gitip kiém
soat va trién khai img dung theo ting giai doan cu thé.

e Public va Private repository: Cho phép lya chon gitra viéc cong khai hoac giir
riéng tu cac image mg dung tiy theo nhu cau bao mat.

e Kha ning truy cap linh hoat: Cac may chu trién khai (server, may 4o...) c6 thé

dé dang pull image tir DockerHub dé chay ting dung chi v&i mot 1énh don gian.
Github Action [14]
GitHub Actions 1a mot nén tang tich hop san trong GitHub, cho phép tu dong hoa cac

quy trinh phat trién phan mém, dic biét 1a quy trinh CI/CD (Continuous Integration /

Continuous Deployment).
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Thay vi thuc hién cac budc build, test, deploy thu cong, GitHub Actions cho phép lap

trinh vién mo ta toan by quy trinh nay trong cac tép cdu hinh .yml, dat tai thu muc

.github/workflows trong repository.

Pic diém cua GitHub Actions:

Tu dong hoa toan bo quy trinh phat trién: tir kiém tra ma ngudn, chay test, build
g dung dén trién khai (deploy) 1én may cha hodc nén tang cloud.

HO trg nhiéu sy kién kich hoat: nhu push code, pull request, tao release, hoac
chay dinh ky (schedule).

Chay trén méi trudng tity chinh: hd tro cac hé diéu hanh phd bién va Docker
container riéng bi¢t.

Tich hop dé dang v&i nén tang bén ngoai: nhu Docker Hub, Azure, AWS, GCP,...
dé trién khai hoic phan phéi ing dung.

Hé sinh thai mé, dé md rong: c6 thé str dung action san c6 tir Marketplace hoic

tu viét action riéng theo nhu cau.

Azure Virtual Machine [16]

Azure Virtual Machine (VM) 1a dich vu may 4o do Microsoft Azure cung cap. Day 1a

moi trudng ha tang 4o (IaaS — Infrastructure as a Service) cho phép ngudi dung cai dit

hé di€u hanh, phan mém va trién khai cac dich vu nhu trén mgt may chu vat 1y.

bac diém cua Azure Virtual Machine

Tu do cau hinh: C6 thé chon hé diéu hanh (Ubuntu, Windows,...), RAM, CPU,
SSD tity theo nhu cau.

Kha ning mo rong linh hoat: D& dang nang cip cdu hinh dé phu hop véi tai hé
thong.

Tuong thich cao véi cac cong cu DevOps: nhu Docker, Docker Compose, GitHub
Actions.

Tich hgp bdo mat va gidm sat tor Azure: nhu firewall, logging, snapshot...

Kha nang truy cap SSH tir xa: gitp két ndi va thao tac nhu may chu vat 1y.

Trong h¢ thong xem phim tryc tuyén, Azure VM déng vai trd 1a may chu chinh noi chira

toan bd hé thong da dugc container hod va trién khai.
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1.2.7 Xirly ngon ngir tw nhién
% TF-IDF [17]

Term Frequency — Inverse Document Frequency (TF-IDF) 1a mot k¥ thuat phd bién
trong linh vuc Xt Iy ngén ngtt ty nhién (Natural Language Processing — NLP), dugc sir
dung dé bién d6i dir liéu van ban thanh vector s6 hoc, phuc vu cho viéc tinh toan do

tuong dong gitra cac van ban.

Muc ti€u chinh cua TF-IDF la danh gid muc d§ quan trong cia mot tir ddi véi mot tai
liéu cu thé trong mot tdp hop nhiéu tai liéu. Tir d6, nhitng tir ngilt ¢6 gia tri phan biét cao

s& duoc gitr lai, con nhitng tir qua pho bién s& bi giam trong s6.
TF-IDF gdm hai thanh phan:

e TF — Term Frequency (Tan suét cua tr)

sO lan tlr t xuit hién trong tai liéu d

TF(t, d) =

tong s6 tir trong d

Do luong s6 1an mat tir xuat hién trong mot tai liéu, nham thé hién mirc d6 phd bién cua

tir d6 trong chinh tai liu.
e IDF — Inverse Document Frequency (Tan suit nghich dao tai liéu)

Do lvong mirc dd quan trong cia mot tir trong toan bo tap dir lidu. Néu mot tir xuat

hién & nhiéu tai liéu thi né kém quan trong.

IDF(t) = log(

H—TF(t))

Trong do:

o N: tong sb tai liéu trong tap di liéu
o DF(t): s6 tai liéu chira tir t

o Cong thém 1 dé tranh chia cho 0

Cong thirc tong quat:

TF-IDF(t,d) = TF(t,d) X IDF(t)

Co thé théy rﬁng, moi tir ¢ trong tai lidu d s& dugc gan mot trong s6 TE-IDF. Trong

s6 ndy phan anh mirc do quan trong cia tir d6 d6i voi tai liéu hién tai so véi toan bd

tap dit liéu. Cu thé, nhiing tir c6 tan sudt xuat hién cao trong tai liéu (TF 16n), dong
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thoi it xudt hién trong cac tai lidu khac (IDF 16m), s& c6 gia tri TF-IDF cao. Diéu nay
gilp cac tor mang tinh dac trung cao dugc lam ndi bat, qua do hd tro hiéu qua cho
céc bai toan nhu tim kiém thong tin hodc hé thong goi ¥.

% Cosine Similarity [18]

Cosine Similarity 1a phuong phap tinh d6 twong ddng gitra hai vin ban dugc biéu

dién bang vector. N6 duya trén goc giita hai vector, voi gia tri nam trong khoang

tir 0 (khong lién quan) dén 1 (twong ddng tuyét dbi).

Cong thirc tinh do twong dong cosin giita hai vector vin ban A va B:

A-B

cos(®) = {aT- B0

Trong do:

o A-B: tich vo hudng giira 2 vector

o lIAll, IBIl: d6 dai (chuan) cia timg vector

Gi4 tri cua cosine similarity ndm trong khoang tir 0 dén 1 (d61 véi vector khong am), voi

¥ nghia:
Gan 1: hai vector (hai md ta phim) gan nhu giéng nhau — phim tuong tu
Gan 0: hai vector khong c6 diém chung — phim khong lién quan

Nho hai phuong Trong hé thong goi y ndi dung, Cosine Similarity duoc sir dung dé xac
dinh cac bd phim c6 ndi dung tuong d@)ng dya trén md ta hodc dic diém ndi dung duogc

chuyén thanh vector qua TF-IDF.
1.2.8 Recbole

RecBole (Recommendation Baselines Library) 1a mot thu vién ma ngudn mé duge phat
trién bai nhoém nghién ctru tai Pai hoc Khoa hoc va Cong nghé Héng Koéng (HKUST),
nham hd tro viée xay dung, huén luyén va danh gia cadc mo hinh h¢ théng go1y mdt cach

hi¢u qua va linh hoat.

Thu vién nay duoc thiét ké voi muc tiéu chuan hoa quy trinh thie nghiém trong linh vire
201 ¥, ddng thoi cung cip mot tap hop 16n cac mo hinh phd bién, tir cic mo hinh truyén
thé)ng nhu Matrix Factorization, ItemKNN, dén cdc mé hinh hién dai st dung Deep
Learning nhu NeuMF, BERT4Rec, LightGCN,,...

Sinh vién: Hoang Van Quy Hudéng dan: ThS. Mai Vin Ha 19



Hé thong xem phim truc tuyén két hop Al goi y

Cac dac diém noi bat cia RecBole:

< HO tro'da dang mé hinh: Hon 70 mé hinh goi y duoc tich hop sin, chia thanh nhiéu
nhém nhu General Recommendation, Sequential Recommendation, Context-aware

Recommendation,...

< Céu hinh linh hoat: Nguoi dung c6 thé tiiy chinh tham s6 mé hinh, bo dir liéu, chién

lwge danh gia... thong qua file ciu hinh hoic dong 1énh.

< Tién xir 1y dit liéu tw déng: RecBole hd tro chudn hoa dir liéu, chuyén dbi dinh dang

va sinh cac dac trung can thiét cho moé hinh.

< Hé thong danh gia chuin: Cung cap cac chi sé danh gia phd bién nhu Hit Ratio,
NDCG, MAP, Precision, Recall,...

RecBole dugc xay dung trén nén tang PyTorch va c6 kha nang mé rong cao, gitip cac
nha nghién ctru dé dang thir nghiém mo hinh méi hoic céi tién mé hinh hién co6. Trong
pham vi d6 an nay, thu vién RecBole dugc sir dung dé huan luyén va danh gia moé hinh

NeuMF, phuc vu cho viéc so sdnh hi¢u qua gitra cac phuong phap goi y.
1.3 Két ludn chwong

Chuong nay di trinh bay céc co s& 1y thuyét lién qua dén viéce trién khai dé tai “Hé thong

xem phim truc tuyén két hop Al goi y”. Noi dung tap trung vao cach khia canh sau:

e Tong quan vé hé théng dé xuat (recommendation system).

e Cac phuong phap trién khai trén thuc té, bao gdom loc theo nodi dung (content-
based filtering), loc cdng tac (collaborative filtering) va cac phuong phap ap dung
mo hinh hoc sau (deep learning).

e Dé xuat phuong phap trién khai chinh dugc ap dung trong dé tai 1a su két hop
gifra

o loc theo nd1 dung va céac thudc tinh dac trung cia phim ,
o Cung v6i mod hinh NeuMF(Neural Matrix Factorization) nhim nang cao
hiéu qua goi y.

e Ngoai ra chuong ciing trinh bay tong quan cac cong nghé duogc str dung trong dd
an: Spring Boot, Flask, ReactJS, kién tric RESTful API, Websocket, ...

e Bén canh do la cac cong cu va nén tang ho tro trién khai hé théng nhu: Docker,

Docker Compose, GitHub Actions va Azure Virtual Machine.
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e Thu vién RecBole dugc st dung dé huan luyén cac mo hinh hoc sau phuc vu cho

hé théng goi y.

Nhitng kién thire 1y thuyét va cong nghé duoc trinh bay & chwong nay 1a nén tang quan

trong cho qua trinh phén tich va thiét ké hé thdng s& duoc trinh bay & chuong tiép theo.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1 Phin tich yéu cau dé tai

Dé tai huéng dén viée xay dung mot website xem phim truc tuyén c6 tich hop tinh ning
o1 ¥ phim dya trén cac dic diém cua phim va hanh vi ngudi dung. Bén canh céc chirc
ning co ban nhu tim kiém, xem phim, danh gia va binh lun, hé théng bd sung kha ning
dé xuat phim c6 dic diém tuong tu hoic dugce nhidu ngudi dung quan tim. Muc tiéu 1a
cai thién trai nghiém nguoi dung bang cach hd tro ho dé dang tim thay cac bo phim phu

hop véi so thich ca nhan hon, thay vi phai tu tim kiém nhu cac nén tang thong thuong
2.2 Yéu cau chirc niing
2.2.1 Khach

% Xem thong tin phim

% Xem cac phim mién phi

% Tim kiém phim theo tén hoac bd loc
% Xem thong tin cac goi dich vy

% Xem binh ludn va danh gia phim

* Nhan goi y tir cac phim tuong tu nhau
2.2.2 Nguoi dung

*» Xéac thuc nguoi dung:
o Ping nhap tai khoan bang email va mat khau hodc bang tai khoan google
o bang ky tai khoan va xac thuc tai khoan dang ky qua OTP
o Quén mat khau: Gui link dat lai mat khau thong qua email
% Quan ly tai khoan nguoi dung:
o Cap nhép thong tin ca nhan
o Thay d6i mat khau
% Quan ly phim:
o Xem thong tin phim va ndi dung phim
o Tim kiém phim theo tén hodc theo b loc
% Quan ly danh sach phim yéu thich:

o Thém hodc x6a phim khoi danh séch yéu thich
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% Quan ly goi dich vu:
o Mua goéi dich vu
o Xem lich str mua dich vu
% Tuong tac phim
o Binh luan phim
o Danh gia phim
% Nhan goi y phim tuong tu, va theo lich sit danh gia ctia nguo1 dung

2.2.3 Quan tri vién

< Quan ly dién vién
% Quan ly thé loai phim
¢ Quan ly cac goi dich vu
% Quan ly phim
% Théng ké:
o Thong ké vé sb lugng nguoi dung, sd luong cac loai phim, cac thé loai
phim trong hé thong
o Thdng ké doanh thu theo thang, theo nim

2.3 Cac yéu cau phi chirc ning

>

% Tinh bao mat
o Heé théng han ché cac chirc ning danh cho ngudi dung chua ding nhap
o Mat khau dugc ma hoa va luu trit an toan trong co s& dit liéu
o Phan quyén ngudi dung gitra quan tri vién va cac ngudi dung thong thuong
o St dung JWT dé xéac thuc va phan quyén ngudi ding voi token co thoi
gian hét han va co ché 1am méi
% Tinh dé st dung
o Hé thdng c6 giao dién than thién, cho phép nguoi dung dé dang tim kiém
va xem phim chi véi vai thao tac
¢ Hiéu nang:
o Hé thong dam béao thoi gian phan hoi twong dbi nhanh, téi wu héa truy van
va giao tiép giita client va server nham mang lai trai nghiém mugt ma cho

nguoi dung.

*

¢ Tinh mé rong:
o Tao phong chiéu phim chung (watch party)
o Chtrc ning chat tryc tuyén giira ngudi dung va quan tri vién
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2.4 Thiét ké h¢ thong
2.4.1 So do use case

e So d06 use case tong quat

Lss canm Mo

o

f>Ho

AN

V.

\/
>

Hinh 2.1 So d6 use case tong quat

Sinh vién: Hoang Van Quy Huéng dan: ThS. Mai Vian Ha
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e So dd use case quan ly thé loai

(hk’lﬂli'll‘éhi)

Admin

Timn kidm thé loai

Thiém thé koai

Xba thé loai

<amchug -

¥am thong fin
thé loai

.-
camnciudes=
-
#

Cép nhip thé loal

Sinh vién: Hoang Van Quy

Hinh 2.2 So dd use case quan 1y thé loai
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e So d6 use case quan ly dién vién

Cuan by dien
viEn

)

Admin

Tim kiém d88n vién

Cadp nhip ting tin

Thém dién vién

Sinh vién: Hoang Van Quy

Hinh 2.3 So dd use case quan 1y dién vién
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e So db use case quan 1y phim
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- e
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e So dd use case quan 1y goi dich vu

Tl & gB aeh |
L1t}

% = | Mm‘*\f

Admm

e T B

Hinh 2.5 So d6 use case quan Iy géi dich vu

e S0 dd use case quan Iy doanh thu

Cluan i doar
[i 7}

meo iharg

i —_—
Admin

l:-'\ﬁ;dﬁ'_I'\-r

Thing kil doari thu

Thiing kil doanh thu
g0 nam

X lich S s b
dich vy ola khac hang

Hinh 2.6 So dd use case quan 1y doanh thu
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e So dd use case quan 1y thong tin tai khoan

ﬂldnﬁiéllriﬁlﬂ

Hem ihong bn

Cdp rhdip thiéng fin

i

“o{ capnhdp mitkndu

Hinh 2.7 So d use case quéan 1y thong tin tai khoan

e So d6 use case danh gia, binh luan phim

Uiz

Sinh vién: Hoang Van Quy
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Hinh 2.8 So d6 use case danh gia, binh luan phim
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e So dd use case quan 1y phim yéu thich

Casin by phim
i Bich

e e

¥am danh sdach phim
o Bich

i o

Hinh 2.9 So d6 use case quan 1y phim yéu thich

e So d6 use case mua goi dich vu

’i‘.lﬁﬂhﬂl.‘hw)

S s Sy o =
—AG:WMﬂ.I £ IR CEin i o iy
‘\--\-\-\—\_—I—

: e

Hinh 2.10 So db use case mua g61 dich vu
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2.4.2 Dac ta use case

Quan ly tai khoan

Hé thong xem phim truc tuyén két hop Al goi y

e Dic ta use case dang ky tai khoan

Bang 2.1 Pac ta use case dang ky tai khoan

Tén use case Dang ky tai khoan
Tac nhan User
Mo ta Cho phép ngudi dung ding ky tai khoan vao hé thong

Piéu kién kich hoat

Nguoi dung truy cip vao hé thong nhung chua c6 tai khoan

Cac budc thuc hién

1. Nguoi dung nhap céac thong tin can thiét cho viéc dang
ky: email, té€n, mat khau, va mat khau xac nhan

2. Nhén vao button ding ky

3. Hé thong giri ma OTP thong qua email ma nguoi dung da
dang ky

4. Nguoi dung dién ma OTP dé tién hanh x4c nhan, hoic
yéu cau tao OTP m&i néu OTP da hét han

5. Hé thong xac nhan thong tin

Két qua

Néu OTP hop 1¢, thong bao dang ky thanh cong

Truong hop 16i

1. Nguoi dung khong dién du thong tin, hodc nhap thong tin
khong hop 1€

2. Tai khoan email d ton tai trong hé thong

3. M OTP di hét han hoic khong chinh xéc

e Daic ta use case dang nhap

Bang 2.2 Dac ta use case dang nhap

Tén use case Dang nhéap

Tac nhan User

M t3 Cho phép user xéac thuc thong tin va truy cap vao hé théng
0 ta

dé thuc hién cac chirc nang phi hop

Piéu kién kich hoat

Nguoi dung truy cdp vao hé thong nhung chwa ding nhép.

Nhan vao button “Pang nhap”

Céac budc thue hién

1. Nhap thong tin cho qua trinh dang nhép: email da dang
ky, mat khau

Sinh vién: Hoang Van Quy

Hudéng dan: ThS. Mai Vin Ha 31




Hé thong xem phim truc tuyén két hop Al goi y

2. Nhan vao button “Pang nhap”
3. Hé thong kiém tra dir liéu
4. Théng bao két qua

Két qua

Pua dén trang chu ctia hé thong

Truong hop 16i

1. Nhap dinh dang thong tin khong chinh xac
2. Thong tin email hodc mat khau khong dung

e Daic ta use case quén mat khau

Bang 2.3 Pic ta use case quén mat khau

Tén use case

Quén mat khau

Tac nhan

User

Mo ta

Khi nguoi ding khong nhé mat khau dang nhap

Picu kién kich hoat

T trang “Dang nhap” chon “Quén mat khau”

Cac budc thue hién

1. Nhap email d3 ding ky tai khoan trén hé thong

2. Hé thong kiém tra email va gui link reset mat khau qua
email do

3. Nguoi dung vao email tim thu duoc giri vé va nhan vao
link duoc gui

4. Nhap mat khau méi va xac nhan mat khau

Thong bao két qua va chuyén nguoi dung dén trang dang

Két qua
nhép
1. Nguoi dung nhap dinh dang email khong chinh xac
2. Email chua duoc ding ky trong hé thong

Truong hop 16i 3. Puong link reset mat khau bi hét han
4. Mat khau méi va xac nhan mat khau khong tring khép
5. Thong bao man hinh 16i

Quan ly thé loai

e Dac ta use case thém thé loai

Bang 2.4 Dic ta use case thém thé loai

Tén use case

Thém thé loai

Tac nhan

Quan tri vién

Mo ta

Quan tri vién muon thém mai thé loai

Sinh vién: Hoang Van Quy
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Piéu kién kich hoat

Quan trj vién di ding nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Thé loa1”

Cac buée thue hién

1. Nhéan vao button “Tao thé loai”
2. Heé théng hién thi form dé dién cac thong tin
3. Quan tri vién nhap thong tin can thiét

4. Nhan véao nat “Tao” dé tién hanh thém

Heé thong hién thi thong bao va quay lai man hinh quan Iy

Két quﬁ 2 .

thé loai

1. Dién thiéu thong tin cho qué tinh tao
Trwong hop 16i 2. Tén thé loai d3 ton tai trén hé thong

3. Hién thi thong bao 15i

e Dic ta use case cap nhap thé loai

Bang 2.5 Pic ta use case cap nhap thé loai

Tén use case

Cap nhap thé loai

Tac nhan

Quan tr1 vién

Mo ta

Quan tri vién mudn cap nhap thong tin thé loai

Piéu kién kich hoat

Quan trj vién di dang nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Thé loai”

Cac budc thue hién

1. Nhan vao nat “Stra” cua 1 thé loai
2. Hé thong hién thi thong tin cta thé loai
3. Quan tri vién stra d6i thong tin

4. Nhén vao nit “Cap nhap” dé tién hanh qué trinh

Hé thong hién thi thong bao va quay lai man hinh quan 1y

Két qua i
thé loai
1. Stra tén thé loai thanh 1 tén thé loai di ton tai trén hé
: . thong
Trwong hop 10i

2. Dé trong thong tin cta thé loai
3. Hién thi thong bao 15i
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e Dac ta use case xba thé loai

Bang 2.6 Dac ta use case xba thé loai

Tén use case

Xba thé loai

Tac nhan

Quan tri vién

Mo ta

Quan tr1 vién muon x6a mot thé loai nao do

Picu kién kich hoat

Quan trj vién di ding nhap vao thdng, trén sidebar chon

“Quan ly phim” va chon muc “Thé loai”

Cac budc thue hién

1. Nhéan vao nut “Xo6a” ciia mot thé loai
Hé théng hién thi thong bao xac nhan

3. Quan tri vién nhan vao nut “X6a” dé xac nhan qua trinh
hodc “Thoat” dé huy bo

4. H¢ théng tién hanh xo6a thé loai va néu thé loai da duoc

gan cho phim nao d6 thi x6a thé loai ra khoi phim d6

Két qua

Hé thong hién thi thong bao va quay lai man hinh quan 1y

thé loai

Truong hop 16i

e Dic ta tim kiém thé loai

Bang 2.7 Dic ta tim kiém thé loai

Tén use case

Tim kiém thé loai

Tac nhan

Quan tr1 vién

Mo ta

Quan tr1 vién muodn tim kiém thé loai

Piéu kién kich hoat

Quan trj vién di dang nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Thé loai”

Cac budc thue hién

1. Quan tri vién nhap tén thé loai & input “Tim kiém thé
loai”

2. Hé thong hién thi cac thé loai tim kiém

Két qua Hién thi danh sach thé loai v&i két qua da nhap
Trwong hop 16i Khong c6
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e Dac ta use case thém dién vién

Bang 2.8 Dac ta use case thém dién vién

Tén use case

Thém dién vién

Tac nhan

Quan tr1 vién

Mo ta

Quan tr1 vién muon thém dién vién méi vao hé thong

Piéu kién kich hoat

Quan trj vién di ding nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Dién vién”

Cac budc thue hién

1. Quan tri vién nhan vao nat “Thém dién vién”
2. Hé thong hién thi form thém dién vién
3. Quan tri nhap céc thong tin v€ dién vién

Nhan vao nut “Thém” dé tién hanh qua trinh

Heé thong hién thi thong bao va quay lai man hinh quan Iy

Két qua e

dién vién

1. Nhap thiéu hoic khong dung dinh dang cia cac trudng
Truong hop 16i thong tin

2. Hién thi thong bao 15i

e Dic ta use case cdp nhap dién vién

Bang 2.9 Dac ta use case cap nhap dién vién

Tén use case

Cap nhép dién vién

Tac nhan

Quan tri1 vién

Mo ta

Quan tri vién muon cdp nhap thong tin dién vién

Piéu kién kich hoat

Quan trj vién di dang nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Dién vién”

Cac budc thuc hién

1. Nhan vao nit “Stra” ctia dién vién muon cap nhap
2. Quan trj vién dién cac thong tin méi cho dién vién
3. Nhan vao nut “Cép nhap” dé tién hanh qua trinh

4. Heé thong tién hanh qua trinh cap nhap

Két qua

Heé thong hién thi thong bao va quay lai trang quan 1y dién

vién

Truong hop 16i

1. Quan trj vién nhap thiéu hoic dé trong cac thong tin
2. Hién thi thong bao 15i
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e Dic td use case thém phim

Bang 2.10 Dac ta use case thém phim

Tén use case Thém phim
Tac nhan Quan tr vién
Mo ta Quan tri vién muon thém phim maéi vao hé thong

Piéu kién kich hoat

Quan trj vién di ding nhap vao thong, trén sidebar chon

“Quan ly phim” va chon myc “Danh sach phim”

Cac budc thue hién

1. Nhan vio button “Thém phim”
2. Heé théng hién thi 2 loai phim 12 “Phim 1¢” va “Phim
bo”
. Quan tr1 vién chon loai phim dé thém

3

4. Hé théng hién thi form thém phim ding véi loai phim
5. Dién cac thong tin can thiét cho qua trinh thém phim
6

. Nhan vao nut “Thém” dé tién hanh qua trinh

Két qua Thong bao két qua va dua dén man hinh quéan 1y phim
1. Nhap thiéu thong tin yéu cau
Truong hop 16i 2. Dinh dang cua cac thong tin khong chinh xac

3. Thong bao man hinh 16i

e Daic td use case cap nhap phim

Béng 2.11 Dac ta use case cap nhap phim

Tén use case Cap nhap phim

Tac nhan Quan tri vién

Mé ta Quan tri vién muon cdp nhap thong tin hodc thém cac ban
0 ta

chiéu, tap phim cho phim

Piéu kién kich hoat

Quan tri vién di dang nhap vao thng, trén sidebar chon

“Quan ly phim” va chon muc “Danh sach phim”

Cac budc thuc hién

1. Nhan vio button “Sira” vao phim mudn cap nhap
2. Hé théng hién thi thong tin chi tiét cua phim
Quan tri vién tién hanh cap nhap thong tin phim,

phién ban chiéu, tap phim

Két qua

Thong bao két qua va dwa dén man hinh quéan 1y phim

Sinh vién: Hoang Van Quy

Hudéng dan: ThS. Mai Vin Ha 36




Hé thong xem phim truc tuyén két hop Al goi y

Truong hop 16i

1. Nhap thiéu thong tin yéu cau
2. Dinh dang cua cac thong tin khong chinh xac

3. Thong bao man hinh 16i

e Daic ta use case x6a phim

Bang 2.12 Dac ta use case x6a phim

Tén use case

Xo6a phim

Tac nhan

Quan tri vién

Mo ta

Quan tri vién muon x6a phim

Piéu kién kich hoat

Quan tri vién di dang nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Danh sach phim”

Cac budc thue hién

1. Nhan vio “X6a” clia phim mudn di
2. H¢ théng hién thi thong bao xac nhan
3. Nhén vao “Xo6a” dé thuc hién hodc “Thoat” dé huy bo

Két qua

Hién thi théng bao 1én man hinh

Truong hop 16i

Khong co

e Daic td use case tim kiém phim

Bang 2.13 Pic ta use case tim kiém phim

Tén use case

Tim kiém phim

Tac nhan

Quan tri vién

Mo ta

Quan tri vién muon tim kiém phim theo tén hoac cac filters
khéc

Piéu kién kich hoat

Quan trj vién di dang nhap vao thong, trén sidebar chon

“Quan ly phim” va chon muc “Danh sach phim”

Cac budc thue hién

1. Néu tim phim theo tén thi nhap vao tén phim vao input
“Tim kiém phim”

2. Néu tim kiém phim theo céc dac diém cua phim, nhan
vao “Bo loc” va chon cac mo ta vé phim

3. H¢ théng tim kiém dua vao két qua loc

Két qua Hién thi cac phim phu hop véi bd loc
Truong hop 16i Khong co
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e Dic ta use case thém goi dich vu

Bang 2.14 Dac ta use case thém goi dich vu

Tén use case Thém goi1 dich vu
Tac nhan Quan tr vién
Mo ti Quan tri vién thém goi dich vu dé co thé thém cac phim dac

biét vao dich vu

Piéu kién kich hoat

Quan tri vién da dang nhap vao thong, trén sidebar chon
“Goi dang ky” va nhan vao button “Thém g6i méi”

Cac budc thue hién

1. Heé thong hién thi form “Thém goi ding ky”

2. Quan trj vién nhap céac thong tin can thiét, thém thong tin
thot han cia goi

3. Nhén vao button “Thém” dé tién hanh qua trinh

Két qua Hién thi théng bao va quay lai tranh danh sach géi dich vu
1. Nhap thiéu hoic khong ding dinh dang cia cac trudng
Trwong hop loi trong form thém

2. Hién thi thong bao 16

e Dic ta use case cap nhap goi dich vu

Bang 2.15 Dac ta use case cap nhap goi dich vu

Tén use case Cap nhap gobi dich vu
Tac nhan Quan tri vién
Mo ta Quan tri vién muon cdp nhap lai thong tin ciia goi dich vy

Piéu kién kich hoat

Quan trj vién di dang nhap vao thong, trén sidebar chon
“Goi1 dang ky”

Cac budc thuc hién

1. Chon “Stra” cua goi dich vu mudn cap thong tin
2. Hé thong hién thi chi tiét thong tin gbi dich vu
3. Quan tri vién sira cic thong tin dé tién hanh cap nhap

4. Nhan vao “Cap nhap” dé tién hanh cap nhap

Két qua

Hién thi thong bao vé trang quéan 1y goéi dich vu

Trwong hop 16i

1. Nhap thiéu thong tin hodc sai dinh dang
2. Théng bao 15i

e Dic tad use case x0a gobi dich vu
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Tén use case

Xoa gobi dich vu

Tac nhan

Quan tr1 vién

Mo ta

Quan tri vién mudn xda goi dich vu nao do

Piéu kién kich hoat

Quan trj vién di ding nhap vao thdng, trén sidebar chon
“Goi dang ky”

Cac buéc thuc hién

1. Nhéan vao “Xo6a” cla g61 dich vu mudn x6a
2. H¢ théng hién thi thong bdo xac nhan
3. Chon “X6a” dé tién hanh x06a, hodc “Thoat” dé huy

bo qua trinh

Hién thi thong bao 1én man hinh va quay lai trang quan Iy

Két qua o
g6i dich vu
1. Xoba goi dich vu ma goi do hién dang la cha cua mot goi
Truong hop 16i khac
2. Hién thi thong bao 15i
Quain ly doanh thu

e Dic ta use casse thong ké doanh thu

Béng 2.17 Pic ta use case thong ké doanh thu

Tén use case Théng ké doanh thu
Tac nhan Quan tri vién
Mo ta Quan tri vién mudn thong ké doanh thu

Piéu kién kich hoat

Quan trj vién di ding nhap vao thong, trén sidebar chon

“Trang chu”

Cac budc thuc hién

4. Chon thong ké doanh thu theo nim hoic theo thang

5. Néu chon thang thi nhap vao nim dé thong ké doanh
thu theo thang

6. Néu chon nam thi nhdp nam bat dau va nam két thic

dé théng ké doanh thu theo nim

Két qua

Hién thi biéu dd hinh cot thong ké doanh thu theo thoi gian

da chon

Truong hop 16i

Mua goi dich vu
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e Dic td use case mua goi dich vu

Béang 2.18 Pac ta use case mua goéi dich vu

Tén use case Mua géi dich vu

Tac nhan Nguoi dung

Mé t3 Nguoi dung mudn mua goi dich vu dé coi cac bo phim ctia
0 ta

g61 dich do

Picu kién kich hoat

Nguoi dung dang nhap vao hé théng, trén navbar chon

“DPang ky go1”

Cac budc thue hién

1. Chon goéi dich vu mubn mua

2. H¢ théng s& hién thi cac thoi han khac nhau cta g6i dich
vu

3. Nguoi dung chon goi thoi han phu hop va nhan nat
“Thanh toan”

4. Hé théng s& chuyén hudéng dén cong thanh toan (VNPay)

5. Nguoi dung chon phuong thirc thanh todn va thuc hién
thanh toan

6. Hé thong chuyén ngudi ding vé trang xac nhan thong

béo va hién thi két qua

Két qua

Hién thi két qua giao dich

Truong hop 16i

Thoi gian thanh toan cho phép bi qué han

Quan ly danh sach phim yéu thich

e Dic ta use case xem danh sach phim yéu thich

Bang 2.19 Dac ta use case xem danh sach phim yéu thich

Tén use case Xem danh sach yéu thich

Téac nhan Nguoi dung

Mé t3 Cho phép nguoi dung xem danh sach cac phim da thém vao
0 ta

yéu thich dé dé dang truy cép lai

Piéu kién kich hoat

Ngudi ding dang nhap vao hé théng

Cac budc thue hién

1. Nguoi ding chon biéu tugng avatar trén thanh dicu

hudng (navbar).

2. Chon muyc “Yéu thich” trong menu tha xuéng.
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3. Hé thong hién thi danh sach phim yéu thich ctia ngudi

dung.
<. Heé thong hién thi danh sach phim yéu thich twong mg véi
Keét qua . , s
tai khoan nguoi dung.
Truong hop 16i

e Dic td use case thém phim vao danh sach yéu thich

Bang 2.20 Dac ta use case thém phim vao danh sach yéu thich

Tén use case Thém phim vao danh sach yéu thich

Tac nhan Nguoi dung

Mé th Nguoi dung mudn thém phim vao danh sach yéu thich dé dé
0 ta
dang truy cap lai sau nay.

Nguoi dung di dang nhap vao hé thong va dang ¢ giao dién
Piéu kién kich hoat | chtra phim (trang danh séach, chi tiét phim hodc trang xem

phim).

1. Nguoi dung di chudt (hover) vao phim trong danh sach,
hé thong hién thi nat "Yéu thich" hodc biéu tuong twong
ung.

2. Ngudi ding nhan vao nit "Yéu thich" & mot trong cac vi

Cac budc thue hién tri: trang danh sach phim, trang chi tiét phim, hodc trang
xem phim.

3. Hé thong luu phim vao danh sach yéu thich ctia nguoi
dung.

4. Hé thong hién thi thong bao thém thanh cong.

B i Phim dugc thém vao danh sach yéu thich va hién thi thong
Keét qua , . R
bao thanh cong.

Trwong hop 16i Ngudi dung chua didng nhap => Hién thi thong bao 16i

e Daic ta x6a phim khoi danh sach yéu thich

Béang 2.21 Dac ta x6a phim khdi danh sach yéu thich

Tén use case Xo6a phim khéi danh séch yéu thich

Téac nhan Nguoi dung
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Mo ta

Cho phép nguo1 dung loai bé mot phim khoéi danh sach yéu
thich c& nhan.

Piéu kién kich hoat

Nguoi dung da dang nhap va co it nhat mot phim trong danh
sach yéu thich

Cac budc thue hién

1. Nguoi ding chon biéu tugng avatar trén thanh diéu
hudng (navbar).

2. Chon muc “Yéu thich” trong menu tha xudng.
3. Hé thdng hién thi danh sach cac phim yéu thich.

4. Nguoi ding nhan vao biéu tugng “X” tai phim mudn

x0a.

5. Hé théng cap nhat danh sach yéu thich va hién thi thong

bao thanh cong.

Két qua

Hé théng hién thi danh sach da cap nhat.

Truong hop 16i

2.4.3 So d0 nguyén ly hoat dong
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e So d6 hoat dong ding nhap

Lisar

Systam

Sinh vién: Hoang Van Quy

Hinh 2.11 So db hoat dong diang nhap

Hudng dan: ThS. Mai Vin Ha
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e So dd hoat dong dang ky

Used ysiem

Stan

Va0 man hinh déng
L]

i

Hinh 2.12 So db hoat dong dang ky
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e So dd hoat dong quén mat khéu

L

San

Vi man hinh ding
nhip

Sinh vién: Hoang Van Quy

Hinh 2.13 So db hoat dong quén mat khéu
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e So dd hoat dong thém phim

Edng nhip v guyds
admin vas hé thiing

Endn thiing lin prem

i
3

End

e | 2 )
| Hidn thi 16 phim
¥
T T ———
Hein 1w Ihding his
S
::i: Trang quén & phim
-

Sinh vién: Hoang Van Quy

Hinh 2.14 So db hoat dong thém phim
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e So dd hoat dong mua goi dich vu

. Star
Bing nhip vdo hé
ihding
a
——
Chon ding ki obs ""!“ﬂ ;“;:LT*‘“
e .-L.—_-

Hiin thi cic B ham
:l cla g dich vu

| i 0 phurorng i

| hanh o

Hadn thi Wl Tanh
|

-
R

F

Sinh vién: Hoang Van Quy

Hinh 2.15 So d hoat dong mua goi dich vu
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2.4.4 So db tuin ty

Hé théng xem phim triec tuyén két hop AI goi

e So db tuan ty dang nhap tai khoan
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Hinh 2.16 So d6 tuan ty ding nhap tai khoan

e S0 d6 tuan ty dang ky tai khoan
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Hinh 2.17 So d6 tuan ty ding ky tai khoan
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e So dd tuan tu cap nhap thong tin ca nhan
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Hinh 2.18 So db tuan ty cap nhap thong tin c4 nhan
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e So d tuan ty thay d6i mat khau
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Hinh 2.19 So dd tudn tu thay d6i mat khau
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e S0 d6 tuan ty chirc nang thanh toan
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Hinh 2.20 So d6 tuan tu chirc nang thanh toan
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e So db tuan ty théng ké
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2.4.5 So do quan hé co s& dir liéu
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Hinh 2.22 So dd quan h¢ co so dir li¢u
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Bang 2.22 CAu triic bang User

Tén trwong | Kiéu dir liéu Mo ta Rang budc
id bigint Ma nguoi dung Primary key
email varchar Email dung dé dang nhap Unique key
password varchar Mat khau d3 duge ma hoa
active boolean Trang thai cua tai khoan

Bang 2.23 Céu tric bang UserDetail

Tén trwong | Kiéu dir liéu Mo ta Rang bugc
. . . s Primary key,
id bigint Ma nguoi dung _
Foreign key
name varchar Tén nguo1 dung
phoneNumber varchar S6 dién thoai
address varchar Dia chi

Bang 2.24 Céu triic bang Role

Tén trwong = Kiéu dir liéu Mo ta Rang budc
id bigint Ma vai trd trong hé thong Primary key
roleName varchar Tén vai tro Unique key
description varchar Mo ta vé vai tro
createAt datetime Thoi gian tao vai tro
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Bang 2.25 Cu triic bang Notification

Tén trwong = Kiéu dir liéu Mo ta Rang bugc
id bigint Ma thong bao Primary key
title varchar Tiéu dé ctia thong bao
message varchar Noi dung cua thong bao
type enum Loai thong bao
targetType enum Loai d6i twong dugc nhim dén
targetld bigint ID cua ddi twong cu thé lién quan Foreign key

Bang 2.26 Ciu triic bang UserNotification

Tén trwong = Kiéu dir liéu Mo ta Rang budc
id bigint Ma cutia ban ghi Primary key
Trang thai da xem hoac chua xem
seen boolean A )
thong bao
seenTime datetime Thoi gian nguodi dung xem thong bao

userld bigint ID ctia nguoi dung nhan thong bao Foreign key

) ) o ID ctia thong bao dugc gui téi nguoi )
notificationld bigint Foreign key

dung

Béng 2.27 Céu triic bang Movie

Tén truong = Kiéu dir liéu M6 ta Rang bujc
id bigint Ma dinh danh phim Primary key
title varchar Tén phim Not null
originalTitle varchar Tén gbc ctia phim
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description
director
posterUrl
backdropUrl
releaseDate
free
trailerUrl
movieType
status
voteAverage
voteCount
quality
createAt

updateAt

Tén trwong

text

varchar

varchar

varchar

date

boolean

varchar

cnum

varchar

double

double

varchar

datetime

datetime

Kiéu dir li¢u

Hé thong xem phim truc tuyén két hop Al goi y

Mo ta ndi dung phim
Tén dao dién phim
URL hinh anh poster phim
URL hinh 4nh nén (backdrop)
Ngay phat hanh
Trang thai mién phi hay khong
URL trailer phim

Loai phim

Trang thai (dang chiéu, sap
chiéu, dung chiéu, ...)

Diém danh gi4 trung binh

S6 lugt danh gia

Chét luong phim (HD, FullHD,
4K, ...)

Thot gian tao

Thoi gian cép nhat

Béng 2.28 CAu triic bang Actor

Mo ta

Not null

Not null

Rang bugc

id
name
avatarUrl
biography

birthDate

bigint
varchar
varchar
text

date

Sinh vién: Hoang Van Quy

Ma dién vién
Tén dién vién
URL anh dai dién dién vién
Tiéu st dién vién

Ngay sinh cta dién vién

Huéng dan: ThS. Mai Vin Ha
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Not null
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otherName
placeOfBirth

gender

Tén truwdong

Hé théng xem phim triec tuyén két hop AI goi

text Tén khéc cta dién vién
varchar Noi sinh
enum G161 tinh (Nam, Nir, Khac, ...)

Béng 2.29 Céu triic bang MovieActor

id

characterName

movield

actorld

Kiéu dir liéu M6 ta Rang bujc
o Ma dinh danh ciia quan hé dién )
bigint i _ Primary key
vién — phim
Tén nhan vat ma dién vién dam
text .
nhan
bigint Ma phim Foreign key
bigint Ma dién vién Foreign key

Bang 2.30 Céu tric bang Country

Tén trwong  Kiéu dir liu Mo ta Rang bujc
id varchar Mi quéc gia Primary key
name varchar Tén qudc gia Not null

Bang 2.31 Céu triic bang MovieCountry

Tén trwomg = Kiéu dir liéu Mo ta Rang bugc
movield Bigint ID cua phim Foreign key
countryld String ID ciia quic gia Foreign key
Bang 2.32 Cau triic bang Genre
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Tén trwong  Kiéu dir liéu Mo ta Rang bugc
id bigint M4 thé loai Primary key
name text Tén thé loai Not null
desccription text MG ta thé loai

Bang 2.33 Ciu tric bang MovieGenre

Tén trwong = Kiéu dir liéu Mo ta Rang bugc
movield bigint Khoa ngoai dén bang Movie = Foreign key, Not null
genreld bigint Khoa ngoai dén bang Genre = Foreign key, Not null

Bang 2.34 Céu triic bang StandaloneMovie

Tén trwong | Kiéu dir liéu Mo ta Rang bugc
_ . oo o , Primary key,
id bigint Ma phim (cting 1a ma cia movie) _
Foreign key
budget double Kinh phi san xuét phim
revenue double Doanh thu ctia phim

Bang 2.35 Ciu triic bang SeriesMovie

Tén trwong  Kiéu dir liéu Mo ta Rang bugc
. . Ma phim (cling 1a ma cua Primary key,
id bigint ) )
movie) Foreign key
season integer S6 mua (season) ciia phim
totalEpisodes integer Tong sb tap (episodes) cia series

Bang 2.36 Ciu triic bang VideoVersion
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Tén trwong = Kiéu dir liéu Mo ta Rang bugc
id bigint Ma phién ban video Primary key
) Loai phién ban video (vietsub,
videoType enum _ Not null
voice-over, dubbed)
movield bigint M3 phim lién két Foreign key

Bang 2.37 Céu triic bang Episode

Tén trwong  Kiéu dir liéu Mo ta Rang budc
id bigint Ma tap phim Primary key
title varchar Tiéu dé tap phim Not null
. _ S thir tu cua tip trong phién ban
episodeNumber integer _
video
. _ Thoi lugng cua tap phim (tinh bang
duration integer L
phut hodc gidy)
videoUrl varchar DPuong dan video
videoVersionld bigint Ma phién ban video Foreign key

Bang 2.38 C4u trtic bang SubscriptionPlan

Tén trwong = Kiéu dir liéu Mo ta Rang budc
id bigint Ma dinh danh goi dang ky Primary key
name varchar Tén goi dang ky Unique

description varchar Mo ta ngan goéi ding ky

features text Céc tinh ning chi tiét

1SActive boolean Trang thai hoat dong

createAt datetime Thoi gian tao
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updateAt datetime Thoi gian cap nhat

Bang 2.39 Céu triic bang ScriptionMovie

Tén truwong Kiéu dir liéu Mo ta Rang bugc
movield bigint Ma cua phim Foreign key
subscriptionPlanld bigint Ma cua goi1 dang ky Foreign key

Bang 2.40 C4u tric bang SubscriptionPlanHierarchy

Tén trwomg = Kiéu dir li¢u Mo ta Rang buéc
childPlanld bigint Go1 dang ky con Foreign key
parentPlanld bigint Goi dang ky cha Foreign key

Bang 2.41 Céu triic bang PlanDuration

Tén truong Kiéu dir liéu Mo ta Rang budc
id bigint Ma dinh danh thoi lugng goi Primary key
name varchar Tén cua thoi lugng
price double Gi4 tién cua goi theo thoi luong
durationlnMonths interger Thoi lugng tinh theo thang
subscriptionPlanld bigint ID cua goéi dang ky 1ién quan Foreign key

Sinh vién: Hoang Van Quy Huéng dan: ThS. Mai Vin Ha
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Bang 2.42 Céu triic bang SubscriptionOrder

Tén truwong Kiéu dit liéu Mo ta Rang bugc
id bigint Ma dinh danh don dang ky Primary key
startDate date Ngay bét ddu goi
endDate date Ngay két thuc goi
price double Gi4 tién thanh toan
transactionCode varchar Ma giao diChhgrlli;l:l): ma vi, ngan
status enum Trang thai don dang ky
createAt datetime Thoi diém tao
userld bigint ID nguoi dung Foreign key
planDurationld bigint ID goi thoi lugng da chon Foreign key

Bang 2.43 Céu triic bang FavoriteMovie

Tén truong  Kiéu dir lidu Mo ta Rang bugc
id bigint Ma dinh danh yéu thich Primary key
createdAt datetime Thoi diém danh dau yéu thich
userld bigint ID nguoi ding danh déu yéu thich = Foreign key
movield bigint ID phim dugc danh ddu yéu thich | Foreign key
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Bang 2.44 Ciu triic bang Comment

Tén truwong Kiéu dir liéu Mo ta Rang bugc
id bigint Ma binh luan Primary key
comment text Noi dung binh luan
createAt datetime Thoi gian tao
userld bigint Nguoi binh ludn Foreign key
movield bigint Phim duoc binh luan Foreign key
parentCommentld bigint Binh luan cha (néu c6) Foreign key

Bang 2.45 Cau tric bang UserInteraction

Tén truwong Kiéu dir liéu Mo ta Rang bugc
id bigint Ma dinh danh danh gia Primary key
rating double S6 diém danh gia (vi du: 4.5)
) ) Loai tuong tac voi phim
interactionType enum . . )
(Rating, View, Like)
createdAt datetime Thoi diém tao tuong tac
) Thoi diém danh gid dugc cap
updatedAt datetime A
nhat
userld bigint Nguoi dung danh gia Foreign key
movield bigint Phim dugc danh gia Foreign key
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2.5 Thiét ké tong quan vé kién tric h¢ thong
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Hinh 2.23 So do kién trac tong quat hé thong

Bang 2.46 Bang nhiém vu cac thanh phan trong so d6 kién tric tong quat hé thong

Thanh phan Nhiém vu

Frontend Xay dung giao dién ngudi dung bang React]S, sir dung Ant
Design, TailwindCSS dé thiét ké UI; Redux Toolkit va RTK
Query dé quan 1y trang thai va goi APL

Backend Xt ly RESTful APL giao tiép v6i MySQL, Redis,
Recommendation Service; xu ly upload hinh dnh 1én Azure
Storage Blob va logic thanh toan vé1 VNPay.

MySQL Co sd dir liéu chinh dé luu trit théng tin phim, ngudi ding, cac
giao dich, dich vy, ...

Redis: Luu trir tam thoi cac thong tin nhay cdm nhu ma OTP, refresh
token, token dit lai mat khau va dit liéu dang ky chua xac thuyc.

Azure Storage Blob | Luu trit cac tai nguyén phuong tién nhu hinh anh poster, anh
nén va video phim.
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Recommendation Go1 y phim dya trén metadata (thé loai, dién vién, dao dién, tir

Service khoa...) hoac hanh vi, danh gia cua nguoi dung.

VNPay Cong thanh toan truc tuyén, xir Iy giao dich mua cac géi dich
vu tor nguoi dung.

DevOps St dung Docker, Docker Hub, GitHub Actions va Azure

Development Virtual Machine dé thiét 1ap quy trinh CI/CD va trién khai h¢

thdng frontend/backend.

2.6 Kétluan chwong

Chuong ndy da trinh bay chi tiét qua trinh phan tich va thiét ké hé thong, dong vai trd
quan trong trong viéc hién thuc hda cac muc ti€u cua dé tai. Trude hét, chuong da xac
dinh 6 cac yéu ciu chirc ning va phi chtic ning cta hé thdng, dam bao hé thdng dap
g dung nhu cau thyc té cua ngudi dung va c6 thé md rong, bao tri dé dang trong tuong

lai.

Phan thiét ké chirc ning dugc mo hinh hoa théng qua cac cong cu truc quan nhu biéu
d6 use-case, gitip hinh dung rd cac twong tac giira ngudi dung va hé théng. Mdi chic
nang chinh déu dugc mé ta chi tiét bﬁng so do dic ta use-case, kém theo so do hoat dong
va so d6 tuan tu, tir d6 thé hién rd ludng xur 1y va quy trinh twong tac gilta cac thanh

phan trong hé thong.

Bén canh d6, chuong ciing di trinh bay thiét ké co so dir liéu, théng qua so d6 co so dir
lidu (database diagram), thé hién mdi quan hé giita cac bang dit liéu nhu nguoi ding,
phim, danh gia, giao dich,... Thiét ké co s dir liéu khong chi dam bao tinh nhat quan va
t8i wu hoa truy van, ma con hd tro tot cho viée trién khai cac chic nang nang cao nhu

hé théng goi ¥ ca nhan hoa.

Cubi cung, chuong da gidi thiéu kién tric tong quan cua hé théng, mo ta ré cach cac
thanh phﬁn nhu frontend, backend, recommendation service, co s& dir liéu va cac dich
vu phu trg (Redis, VNPay, Azure Blob Storage, CI/CD DevOps) phdi hop voi nhau dé
tao thanh mot hé théng théng nhét. Kién tric nay dam bao su phan tach rd rang gilra cac

tang, giup h¢ thong dé md rong va deé bao tri vé sau.
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CHUONG 3: TRIEN KHAI HE THONG

3.1 Quy trinh trién khai h¢ thong goi y
3.1.1 Mo hinh ggi y lgc theo n¢i dung (CBF)

% Thu thap va tién xu ly dir lidu:

e Thu thap dir liéu vé phim tir nhiéu ngudén (TMDB, KKPhim, Kaggle, ...), bao
gdm tén phim, mo ta, thé loai, thong tin doan lam phim (dao dién, dién vién) va
tir khoa, videoUrl, trailer, ...

e Thong tin dataset:

o So luong phim 1é: 2512

o So6 luong phim bo: 1184

o S0 luong danh gia ciia phim 1¢: 597165
(Khong ¢6 dir liéu danh gia cho phim bd)

e Dit liéu duge 1am sach, chuan héa va hop nhét dé dam bao tinh nhat quén va san
sang cho cac bude xir 1y tiép theo.

¢ Trich xuat va xur ly dac trung

Pay 1a budc quan trong nham tao ra cac “hd so dic trung” cho timg bo phim, gitip hé
thong hiéu dugc nodi dung va tinh chat cua ting phim duya trén dit liéu c6 san. Cac dic

trung duoc trich xuat bao gom:

e Mo ta phim: duoc xay dung tir phan tom tit ndi dung (overview) va khau hiéu
(tagline) cua b phim.

e Dao dién va dién vién: tén cta dao dién va cac dién vién chinh duoc trich xut,
chuén hoa va dua vé dang thong nhat.

e Tu khoéa ndi dung: cac tur khoa quan trong mo ta ndi dung phim dugc chon loc.
Sau dé, cac tir nay dugc xir Iy bang k¥ thut Stemming (vi dy: "running" — "run",
"fishes" — "fish") nham dua vé dang gdc, giup nhan dién chinh x4c hon khi so

sanh.

Tat ca céac dic trung trén sau khi dugc xu 1y s€ duoc két hop lai thanh mat chudi van

ban duy nhat, dai dién cho noi dung ctia mdi bo phim.

% Xay dyng ma tran tvong dong
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Sau khi da két hop va chudn hoa cac thong tin dic trung nhu mé ta, thé loai, dao dién,
dién vién va tir khoa, moi bo phim s€ dugc biéu dién dudi dang mot chudi vin ban dai
dién cho noi dung ctia nd. Hé thong sir dung TfidfVectorizer dé chuyén dbi cac van ban
nay thanh céc vector s hoc. Mdi vector c¢6 nhiéu chiéu, twong tng véi cac dic trung ndi

dung cé trong s6 khac nhau.

Sau do, hé thdng tinh toan d6 twong ddng giita cic bd phim biang cach ap dung Cosine
Similarity cho tung cap vector. Tur do, tao ra mot ma tran tuong déng thé hién mutrc d6
gidng nhau vé mit ndi dung giita cac phim. Ma tran ndy 1a co sé dé hé théng xac dinh

va dé xuat nhitng bd phim c6 ndi dung tuong ty cho nguoi dung.

% Co ché goi ¥ va xép hang:

e Khi ngudi dung chon mot bo phim, hé thng s& st dung ma tran twong dong dé
tim ra cac bo phim khéc c6 nodi dung twong tw nhat.

e Dé dam bao chat lugng goi ¥, 4p dung thém mot hé so6 xép hang cé trong sb
(Weighted Rating). Hé sb nay giup wu tién nhitng bd phim khong chi tuong déng
vé ndi dung ma con c6 danh gia cao va nhiéu lwgt binh chon, phan anh mirc d6
pho bién va dang tin cay cta phim.

e  Cong thuc tinh hé sb

WR = (v/(v+m)) x R + (m/(v+m)) x C

Trong do:

v: s6 luot vote ctia phim
m: ngudng tdi thiéu sd vote
R: rating trung binh cia phim
C: rating trung binh cua toan bd dataset
e Két qua cudi ciing 1a danh sach cac b phim duge goi ¥, sap xép theo mirc d phu

hop nhét.
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s Kétqua

Vi phim c6 tén 1 “Harry Potter and the Chamber of Secrets” thi hé théng dé xuat cac

phim tuong ty nhu sau:

title vobte count  wvote awerage year similarity weighted rating

4l Harry Potter and the Philosopher's Stone Al 720 0795919 67548751
1949  Harry Potter and the Deathly Hallows: Part 2 G141 T 21 0252447 G.129R55
4M Harry Potter and the Prisoner of Azkaban aliE? T 2004 0.58AG02 6726474
756 Harry Poiter and the Goblst of Fire 558 & 2005 0463415 a1 62
180 Harry Potber and the Deathly Hallows: Part 1 5708 T 20 0252447 G514
1065 Harry Potter and the Order of the Phosnix Sh3d f AN 035263 a./1248¢
1486 Harry Potter and the Half-Blood Prince 5435 720 0401754 6105112
2243 Hotel Transybeania 222 6 202 0157174 & 00000
ni4 Pinels 2564 5 25 0358167 5465919
2255 Ciz: The Graat and Powerful 3576 5 203 0aTead 5388613

Hinh 3.1 Céac phim duoc dé cir boi CBF

Két qua tra vé tir server flask khi sir dung CBF engine

=

"cbf score": B8.7959198572427999,

“genres”: “"Adventure|Fantasy|Family"”,

“‘method”: "CBF_Only"~,

“title": "Harry Potter and the Philosopher's Stone”,
“tmdb_3d": &71,

“vote_average": 7

.
Hinh 3.2 Phan hdi API tir CBF Engine

Trong do:

e cbf score: diém twong dong gitta phim véi phim duoc dé xuat
e genres: thé loai cia phim dugc dé xuét
e method: tén engine dé xuat phim
e title: tén cua phim
e tmdb id: ma phim trén TMDB
e vote avarage: diém trung binh cia movie
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3.1.2 M6 hinh NeuMF:

Chuan bi dir li¢u dau vao

Chuyén dbi dir lidu: Dit liéu twong tac nguoi dung-phim tir cac file CSV gdc duoc

chuyén do6i sang dinh dang ctia RecBole (file .inter, .item). File .inter 13 cot 16, chtra cac

tuong tac voi cac trudng bat budc nhu user id, item_id, rating va datetime.

C4u hinh tham s6 mo hinh NeuMF trén RecBole

% Kién tric mo hinh (Model Configuration):

Kich thuéc Embedding: mf embedding size: 128 va mlp embedding size: 128

cho cac vector biéu dién ngudi dung va phim
CAu trac MLP: mlp_hidden_size: [256, 128, 64] véi 3 16p an

Chéng Overfitting: dropout_prob: 0.2

% Cau hinh Huan luyén (Training Configuration):

S6 Epoch: 100 vong lap huan luyén toan bd di lidu.
Kich thudc Batch: train_batch_size: 1024 miu twong tac mdi lan cp nhat.
Tdc dd hoc: learning_rate: 0.0005, kiém soat toc do diéu chinh trong $6.

Téi wu hoa: St dung thuit toan Adam va weight decay: 0.00001 (L2

regularization) dé ting cudng hiéu qua.

Pénh gia dinh ky: eval step: 5 dé kiém tra hiéu suét trén tap validation mdi 5
epoch.

+¢ Chia dir liéu (Random Split):

Dt liéu duoc chia ngﬁu nhién theo ty 1¢ 80% huin luyén, 10% validation, 10%

kiém tra, dam bao danh gia cong bang.

Gilr nguyén thur ty tuong tac

% LAy miu tiéu cuc (Negative Sampling):

Str dung phan phéi uniform dé 1y 4 mau tiéu cyc (sample_num: 4) cho mdi twong

tac tich cyc, gitp mo hinh hoc cach phan biét rd hon gitra twong tac tich cuc va
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tiéu cyc. Cac mau nay dugc gitt ¢ dinh (dynamic: false) trong sudt qua trinh

huan luyén.
% Truong dir li€u va Tai cot (Data Fields & Load Columns):

o Céc cot chinh dugc st dung tur file .inter bao gém: user id, item_1id, rating, va

datetime.
Panh gia mo6 hinh
Viéc danh gia mo hinh dung cac metric sau:

e Recall@K: Do luong ty 1& cac muc lién quan thuc sy duoc mé hinh tim thy va dé
xudt trong danh sach top K goi .

e NDCG@K: Danh gid khong chi viéc cdc muc lién quan cé dugc goi y hay khong,
ma con vi tri ciia chung trong danh sach. Cac muc lién quan xuét hién & vi tri cang
cao (gin dau danh sach) thi diém cang cao.

e Hit@K: Cho biét ty 1¢ nguoi dung nhan duoc it nhat mot muc lién quan trong danh
sach top K goi ¥ cua ho.

e MRR@K: Po ludng vi tri trung binh ctia muc lién quan dau tién trong danh sach goi

y. Néu muc dau tién ding ndm & vi tri r, diém la 1/r.

Két qua

Két qua danh gia dya trén cac metric cua tap kiém tra
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Test Metrics Comparison Across Different K Values
TREH ML GEE T
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Hinh 3.3 Két qua danh gia mo hinh trén tap kiém tra
Nhan xét

Tir cac biéu d6 két qua danh gia trén tap kiém thir, c6 thé thay rang tit ca cac chi sb
hiéu suit (Recall@K, NDCG@K, Hit@K, MRR@K) déu c6 xu huéng ting 1én dang
ké khi gia tri K ting dan. Diéu nay khiang dinh hiéu qua ctia mé hinh trong viéc goi ¥
phim.

Cu thé:

e Recall@K va Hit@K ting cho thdy mé hinh c6 kha ning bao phu tét, tirc 1a cac
bd phim ma ngudi dung quan tim cd x4c suat cao xut hién trong danh sach dé
Xuat.

e NDCG@K va MRR@K ciing ting, minh ching rang hé thong khong chi goi ¥
duoc cac phim lién quan ma con xép hang ching mot cach hiéu qua, wu tién dat
cac phim c6 do lién quan cao nhit & nhirng vi tri hang dau trong danh sach.Piéu
nay dic biét quan trong dé tdi vu trai nghiém ngudi dung, giup ho nhanh chéng
tim thay ndi dung pht hop.
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Hinh 3.4 Phan hdi API tir NeuMF Engine

Két qua tra vé tir server flask khi sir dung NeuMF engine

Trong do:

3.13

genres: thé loai cua phim duogc dé xuét

method: tén engine dé xuit phim

neumf score: diém danh gia phu hop giita phim va nguoi ding
predicted rating: diém danh gia du doan ctia nguoi ding

title: tén cuia phim

tmdb_id: ma phim trén TMDB

vote avarage: di€m trung binh ctia movie

Két hop CBF va NeuMF

Budc 1: Thu thap két qua tir ca hai engine

CBF Engine: Ly danh sach phim tuong tu dya trén ndi dung ciia phim dau vao

NeuMF Engine: Liy danh sich phim duoc c4 nhan hoa dwa trén user id va

movie id hién tai

Mo rong pool trng vién bang cach lay s6 lugng gap 3 1an yéu cau tir moi engine

Budc 2: Cross-Calculation (Tinh Toan Chéo)

Cho phim tir CBF: Tinh thém NeuMF score bang batch prediction

Cho phim tir NeuMF: Tinh thém CBF similarity score bang cosine similarity

matrix

bam bdo moi phim tng vién déu c6 ca CBF score va NeuMF score
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Budc 3: Ap dung cong thirc HyBrid

hybrid score = cbf weight * cbf score + neumf weight * neumf score + wr weight *

normalized wr score

Trong do:
e cbf weight: Trong s6 cho Content-Based Filtering
e neumf weight: Trong s cho Neural Matrix Factorization
e wr weight: Trong sd cho Weighted Rating (WR).
e cbf score: diém twong dong tir CBF engine
e neumf score: diém tuong dong tir NeuMF engine

e normalized wr score: Diém pho bién cua phim (duoc tinh bang Weighted

Rating) sau khi dugc chuan hoa.
Budc 4: Ranking va tra két qua
e Sip xép theo hybrid_score giam dan

e Tra vé metadata chi tiét

Hinh 3.5 Phan hdi API tir Hybrid Engine

Két qua tra vé tir server flask khi sir dung Hybrid engine
Trong do6:

e cbf score: diém twong dong giita phim véi phim duoc dé xuat boi CBF engine
e genres: thé loai cia phim dugc dé xuat

e hybrid score: diém tir Hybrid engine
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method: tén engine dé& xuat phim

neumf score: diém tur NeuMF engine

predicted_rating: diém dénh gia du doan cta nguoi ding

title: tén ctia phim
tmdb_id: ma phim trén TMDB

vote avarage: di€m trung binh ctia movie

3.2 Cong cu phat trién

% Ngon ngilr, framework:

Backend:

Frontend

% Co so dir liéu:

SpringBoot (Java): Phat trién cac dich vu chinh phia Server

Flask (Python):X4ay dung cdc module AI va hé théng goi y phim

React]S (JavaScript): Thu vién xay dung giao dién nguoi dung
Redux ToolKit + RTK Query: Quan ly trang thai va goi API
Thu vién UI: Ant Design, TaiwindCSS

o MySQL: Luu trir dit liéu c6 cdu triac cta hé thdng nhu thong tin nguoi

dung, phim , goi dich vu, danh gia,...

¢ Quan Iy ma nguon:

+* B0 nhé tam thoi:

o Git, Github: Luu trit va quan Iy ma nguon, két hop trién khai CI/CD

% Luu trtr hinh anh:

o Azure Blob Storage: luu trit cac file data phuong tién nhu poster phim,

anh nén phim

o Redis: sir dung dé luu trit tam thoi cac dit liéu nhay cam nhu OTP, refresh

token va token khoi phuc mat khau

¢ Trién khai h¢ thong:

o Docker, Docker Compose: Dong goi, quan 1y cac container cua tirng dich

vu

o Docker Hub: Kho luu trir image cia cac service
o Github Actions: Ty dong hoa qua trinh CI/CD
o Azure Virtual Machine : May chu trién khai hé théng thuc té
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3.3 Quy trinh trién khai h¢ thong CI/CD

Continuous Integration (CI)

Pushcodetomain = | Checkout source Bulld & Push Docker

- > — Run Tests —_— Image into —
branch code DockerHub
SSH into Azure VM & Upload docker
Start ?:?(u:{ COMPOSe | pull new docker <—— compose flie to Azure
app image w

Continuous Deployment (CD)

Hinh 3.6 So d6 trién khai hé thong CI/CD cho backend

Hinh trén minh hoa quy trinh trién khai CI/CD cho hé théng backend sir dung GitHub

Actions.
Continuous Integration (CI) bat dau khi code 1én nhanh main. Hé thong tu dong:
e Lay ma ngudn (checkout),
e (Cai dat moi truong build,
e Thuc hién kiém thur (Unit Test, Integration Test),
e Sau d6 build ung dung va dong goi thanh Docker image,

e Cudi cung day image 1én DockerHub.
Continuous Deployment (CD) tiép tuc véi viée:

e Tu dong upload file docker-compose.yaml 1én may ao (Azure VM),
e SSH vao may 4o dé pull image méi nhat,

e Vasir dung Docker Compose dé khoi chay lai cac container cta tmg dung.
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3.4 Kétqua

3.4.1 Trang dang ky tai khoan

Welcome to EMOVIE EMOVIE

Hinh 3.7 Trang dang ky tai khoan
3.4.2 Man hinh nhiap OTP @é tién hanh ding ky

EMOVIE

Xac nhan OTP

Hinh 3.8 Man hinh nhap OTP
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3.4.3 Email chira ma OTP khi dang ky

Xac Minh Email Cua Ban

D hodn L vige thidh 1Ap 141 khodn EMovie cia ban, chdr 1 b6l ehil c3n dim

hda rang dia o amail ndy 1A cla ban
B ki minh &a chi amail oda ban, hily &b durg mi bio mdl ndy

MU ban khdng pdu cdu mi ndy, Ban o é pin Wm B qua email rdy. A d0

s hie di& aldp nhdm dia chi emad ala ban

Cam on
EMowin

Hinh 3.9 Email chira OTP khi dang ky
3.4.4 Trang diang nhap

EMOVIE

Welcome to EMOVIE

Hinh 3.10 Trang dang nhap
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3.4.5 Trang chu cua nguwoi dung

EMOVIE

Kién Tuang

Phim Trung Quac

madi

Hinh 3.11 Trang chu cua nguodi dung
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3.4.6 Man hinh tim kiém phim

Kién 1

180y Perter wd e Goble

Marry Pl wwl Te Ovime

3.4.7 Két qua tim kiém
LMOV.E Wy

Két qua tim kiem “Marry”®

Hinh 3.13 Két qua tim kiém

3.4.8 Cac man hinh phim
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e Phim I¢é

EMOVIE

Hinh 3.15 Phim 1¢é
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Hinh 3.16 Phién ban chiéu cta phim 1¢

Ke Trom Mét Tring 3

Hinh 3.17 Dién vién va vai dién trong phim
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Ké Trom Mét Tring 3

¥ ' . i
e ‘\ oricc
Y ‘ S5 II'.:I"A"_'\'IK’\
‘ ‘s g o
S / ---::j e ;
- ow - i3 -

e L [ S

EMOVIE

Hinh 3.19 Man hinh chiéu phim
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e Phim bd

EMOVIE

Phim bd

Kign Tudang

Hinh 3.21 Phién ban va céc tap phim cua phim bd
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vie
79.000.

Tt e s s A b | —— | e

@ e g —

[ S -

Hinh 3.22 Géi dich vu cia phim

3.4.9 Géidich vu

EMOVIE
Chon gol VIP phu hgp vol ban
gi'- oo ps
e
69,000,

R s

[ T

@ o e by e e

Hinh 3.23 Danh séach céac goi dich vu
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ERCAVIE

Then thad Ran gai

Hinh 3.24 Céc thot han goi cua dich vu

¢ Guwys 28 o
Q@ \~rav-

Thanh toan qua Ngan hang NC8
Thong tin don hang (Test)

The nld dia

79.000VND

NSI7BICOS4AS4AB0 730008 Y08

MA khuysn mgl o

e vmhop. vy

Hinh 3.25 Man hinh thanh toan
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Hinh 3.26 Man hinh thanh toan thanh cong

Lai Thanh Taan

| Pbwbass

Hinh 3.27 Man hinh thanh toan that bai
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Théng bao

Mua g6i thanh céng

Hinh 3.28 Thong bao khi mua goéi thanh cong

3.4.10 Man hinh quéan ly tai khoan

Tai khoan

Hinh 3.29 Thong tin ¢4 nhan cta nguoi dung
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Hinh 3.30 Danh sach phim yéu thich

Lich sif mua géi dich wy

ALL ACCESS

Hinh 3.31 Céc giao dich cua nguoi dung
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Hinh 3.32 Lich st xem phim cta nguoi dung

3.4.11 C#c man hinh dién vién

Dvén wiin
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Hinh 3.33 Danh sach dién vién trong hé théng
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Hinh 3.34 Thong tin chi tiét ciia dién vién

3.4.12 Cac man hinh cia quéan tri vién
e Quan Iy thong ké
EMOVIE

R - Thing ki hé théng

Hinh 3.35 Man hinh thong ké hé thong
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e Quan ly phim

Hinh 3.36 Danh sach phim
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e Quan ly dién vién
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Hinh 3.39 Danh sach dién vién
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Hinh 3.40 Man hinh thém dién vién
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e Quan ly thé loai
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Hinh 3.41 Danh sach thé loai

Tao thé loal mdi

Tén the loai

Hinh 3.42 Man hinh thém thé loai
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e Quan ly goéi dich vu
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Hinh 3.43 Danh sach goi dich vu
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Hinh 3.44 Man hinh thém géi dich vu
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e Quan ly lich str giao dich

Lich s moua gai dich v

Hinh 3.45 Danh sach lich st giao dich
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Hinh 3.46 Chi tiét giao dich
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3.5 Ka&ét luan chwong

Chuong nay d trinh bay chi tiét qua trinh hién thuc hoa cac yéu cau duoc phan tich &
chuong trude, bao gdm viée xay dung hé théng goi ¥ phim dya trén dic diém cta phim
bang phuong phap Content-Based Filtering, trién khai mé hinh hoc siu NeuMF thong
qua thu vién Recbole, va sy két hop giita hai phuong phap nham ning cao hiéu qua goi
y. Ngoai ra, chuong cling mo ta cac cong nghé dugc st dung trong qua trinh xay dung

va trién khai hé thdng, ddng thoi trinh bay két qua hoan thién cua dy an
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KET LUAN

1. Két qua dat dwoc

Sau qua trinh nghién ctru va trién khai, d6 4n di xay dung thanh cong mot hé thong xem
phim tryc tuyén tich hop chtrc ning goi ¥ phim. Hé thdng d3 hoan thién cac chirc ning
co ban can thiét, ddng thoi chu trong dén tinh bao mat va kha ning mé rong trong twong

lai.
Céc nhém chirc nang chinh da duoc trién khai trong hé théng bao gdm:

e Quan 1y nodi dung va nghiép vu: Bao gdm cic tinh niang quan Iy thong tin vé phim,
thé loai, dién vién, quan 1y cac géi dich vu, cling nhu theo ddi doanh thu va théng
ké co ban, hd tro viéc van hanh hé thong.

HOb tro thanh toan tryc tuyén: Cho phép nguoi ding mua cac géi dich vu thong

qua tich hop cong thanh toan VNPay, dam bao quy trinh thanh toan thuan tién va

an toan.

Chtrc ning goi ¥ phim: Hé thdng da trién khai hai phuong phap goi ¥ chinh dé

hd tro ngudi dung kham pha phim:

Goi v dya trén ndi dung (Content-based filtering - CBF): D¢ xuét cac bo phim

dua trén sy tuong dong vé dac diém ndi dung (vi du: thé loai, dién vién, dao dién,

...) V&1 nhiing phim ma nguoi dung dang quan tdm hodc da xem.

Mo hinh hoc sau NeuMF (Neural Matrix Factorization): Ung dung mé hinh nay

de phan tich va dy dodn moi quan hé gitta ngudi dung va phim, tir dé dua ra céc
g01 y c6 tinh ¢4 nhan héa cao hon.

Dé hd tro hé théng hoat dong hiéu qua, mot sé cong nghé quan trong da duoc tich hop:

e Redis: Bugc st dung nhu by nhé tam cho cac dir 1iéu nhay cam nhu ma OTP,

token ding nhap, token dat lai mat khau, gitp ting tdc xtr Iy va dam bao bao mat.

e Azure Storage Blob: Ap dung dé luu tri cac tai nguyén da phuong tién (phim,
hinh 4nh...) mét cach hiéu qua, ddm bao tinh sin sang va kha ning mé rong cho
n6i dung sb.
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e Tu dong héa trién khai: Hé thong duoc dong géi va trién khai thong qua quy trinh

CI/CD st dung Docker, Docker Compose, Docker Hub, GitHub Actions va
Azure Virtual Machine, gitp tu dong hoa toan bd qua trinh build va deploy 1én

moi truong thuc té.

2. Nhirng vin dé chua giai quyét

Du hé thong da dat dugc cac muc ti€u de ra, van co nhitng diém c6 thé cai tién trong

tuong lai:

Hé théng goi1 y: Hién tai can huén luyén dinh ky thu cong, chua hd tro cip nhat
dir liéu méi theo thoi gian thuc, chua tu dong hda qua trinh huan luyén cac mo
hinh.

Quy trinh tai 1én video: Viéc tai t€p phim con kha don gidn, chua tich hop céc

cong cu ho tro xur 1y va to1 wu hoa video mot cach chuyén sau.

Giao dién chua hoan toan responsive: Mot s6 thanh phan giao dién chua hién thi

to1 vu trén cac thiét bi c¢6 kich thudc man hinh khac nhau.

Chura tan dung duogc tinh nang caching tur redis

3. Huwéng phat trién

Cai tién hé thong goi y: Nghién ctru va tich hop ciac mé hinh hoc sidu nhu
GRU4Rec, SASRec dé khai thac hanh vi tuan tu ctia ngudi ding; dong thoi Gmg
dung mo hinh ngén ngir BERT nham nang cao chét lugng goi ¥ theo nodi dung

thong qua viéc hiéu sdu hon md ta phim va s& thich nguoi ding.

Tu dong hoa pipeline huan luyén: Xay dung quy trinh ty dong train lai mo6 hinh
go1 y theo thoi gian dinh ky hodc khi ¢6 dir li¢u méi.

Phat trién Gmg dung di dong: X4y dung phién ban mobile nhim mé rong kha ning

tiép can nguoi dung va nang cao trai nghi¢ém st dung.

Tich hop Al dam thoai: Ap dung cdc mo hinh ngdn ngir 16n (LLM) két hop k¥
thuat RAG (Retrieval-Augmented Generation) dé nguoi dung c6 thé tim kiém

phim hodc twong tac voi hé théng bang ngdn ngir tuy nhién.

T61 uwu hoéa tai video: Ap dung cac cong cu chuyén sau trong viéc xtr ly, ma hoa

va toi vu héa dung lugng video khi tai 1én hé thong.
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e Sir dung caching cia redis: ap dung cho viéc tim kiém phim theo b loc, cac phim

dugc dé xuat tir hé théng nham ting hiéu suét, ting trai nghiém nguoi dung.
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