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TOM TAT
Tén dé tai: Xay dung website goi y phim dua trén so thich nguoi dung.
Sinh vién thuc hién:
Duong Minh Buc S6 thé SV: 102200085 Lép: 20TCLC_DT2

Trong nhitng ndm gan day, sy phat trién manh mé& cua Internet va cac nén tang
s6 da 1am thay doi rd rét théi quen giai tri cua ngudi dung. Nhu cdu xem phim truc
tuyén ngay cang ting, kéo theo su bung nd cua kho noi dung da dang vé thé loai, quic
gia va hinh thirc phat hanh. Tuy nhién, chinh su phong pht nay lai tao ra mot van dé
phd bién: nguoi dung mat nhiéu thoi gian dé tim dugc bd phim phu hop véi sé thich,
déng thoi dé bo 1§ cac ndi dung chit luong do khong c6 cong cu hd tro lua chon hiéu
qua.

Xuét phat tir thuc té d6, viée phat trién mot trang web goi ¥ phim dua trén s
thich ngudi dung sé mang lai nhiéu loi ich ddng ké. Hé thong goi y phim gitp cai thién
trai nghiém nguoi dung bang cach dé xut cac bo phim phu hop véi sé thich ca nhan,
dua trén dir liéu lich sir xem phim va danh gia cua ho. Diéu nay khong chi gitip ngudi
dung tiét kiém thoi gian tim kiém ma con ting cuong sy hai long véi cac lwa chon
phim duoc d& xuat. Trang web nay s& mang lai cho ngudi dung sy tién loi va co hoi
kham phd nhitng by phim maéi dua trén s¢ thich cua ho, tir do trai nghiém giai tri tro
nén phong phtl va tha vi hon.

Diém nbi bat cta dé tai 1a mé-dun goi ¥ phim duoc xay dung dya trén dit licu
phim va hanh vi nguoi dung. Hé thong phén tich cac ddc trung quan trong (nhu thé
loai, mtrc d6 phd bién, danh gia...) két hop lich st tuwong tic dé dé xuat danh sach
phim phu hop, gitp nguoi dung tiét kiém thoi gian tim kiém va tang kha nang kham
pha noi dung méi. Mo-dun goi v duogc thiét ké tach biét dudi dang dich vu xu 1y, dé
dang mé rong thudt toan va tdi uu hiéu ning trong twong lai.

Dy an "Xay dung website goi y phim dua trén s¢ thich nguoi dung" ra doi
nham mang dén mot trai nghiém xem phim tinh té va dap tng nhu cau giai tri da dang
ctia nguoi dung. Thong qua dé tai, toi hudng téi viéc tao ra mot san pham cé tinh ng
dung cao, giao dién than thi¢n, van hanh 6n dinh va dic biét 1a nang cao trai nghi¢m
ca nhan hoa. Trang web clia chiing ti s& khong nging cai tién va phat trién dé mang
lai gia tri cao nhat cho ngudi dung, tir viéc cung cip cc goi y phim chinh xac dén

viéc tao ra mOt moi truong twong tac than thién va hiéu qua.
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DAI HQC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Doc 1ap - Tu do - Hanh phuc
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP
Ho tén sinh vién: Duong Minh Ptcc ~ S6 thé sinh vién: 102200085
Lop:20TCLC _DT2  Khoa: Cong Nghé Thong Tin ~ Nganh: An toan thong tin
Tén dé tai do dn:
Xay dung website goi y phim dua trén s¢ thich nguoi dung
Pé tai thudc dién: 1 C6 ky két théa thudn sé hiku tri tué doi véi két qua thuwce hién
Céc s6 liéu va dir liéu ban dau:
Néi dung cdc phan thuyét minh va tinh todn:
Chuong 1: Téng quan vé dé tai
Chuong 2: Co s 1y thuyét
Chuong 3: Phan tich va thiét ké hé thong
Chuong 4: Trién khai va danh gia
Két qua, han ché va hudng phat trién
Cdc bdn vé, do thi (ghi ré cdc logi va kich thwde ban vé):

Ho tén nguwoi huéng dan: PGS.TS. Pham Cong Thing
Ngay giao nhiém vu do an: 01/11/2025
Ngay hoan thanh doé an: 21/01/2026

DPa Ning, ngay 22 thang 01 nim 2026

Can bo huéng dan
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http://pgs.ts.ph/

LOI NOI PAU

Trong subt qua trinh thuc hién va hoan thanh dd an nay, em da nhan dugc su ho
trg va hudng dan tan tinh tir cac Thay C6 va céc ban trong Khoa Cong nghé Thong tin,
Truong Pai hoc Bach Khoa - Dai hoc ba N'flng. Em xin gtr1 161 cdm on chan thanh va
sdu sidc t6i cac Thay Co trong Khoa da truyén dat nhitng kién thirc can thiét va chia sé
nhitng kinh nghiém quy bau, gitip em c6 thé hoan thanh tét dd 4n nay. Pay ciing 1a co
hoi dé em van dung nhiing kién thirc d hoc dé hoan thanh d6 4n c¢6 tinh thuc tién.

Dic biét, em xin bay t6 1ong biét on sau sic téi thay PGS.TS.Pham Céng Théng,
giang vién Khoa Cong nghé Thong tin, Truong Pai hoc Bach khoa Pa Nang, ngudi da
tan tinh huéng dan va khich 1& em trong subt qua trinh thyc hién dé tai. Su chi dan va
dong vién cua thay da gitp em c6 thém dong luc va niém tin dé cai thién va hoan thién
hé thong.

Dt d3 nd luc hét minh dé hoan thanh d6 an trong pham vi va kha nang cho phép,
nhung chic chin sé khong tranh khoi nhimng thiéu s6t. Em rat mong nhan dugc nhimng y
kién dong gop va nhan xét quy bau tir quy Thay C6 dé dd an dugc hoan thién hon.

Pa Ning, ngay 22 thang 01 nim 2026
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CAM DOAN
Em xin cam doan:

e Noi dung trong do an tot nghiép nay 1a do chinh t6i thuc hién. dudi sy hudng din
tryc tiép cua thiy PGS.TS. Pham Cong Thang, khong sao chép tir bat ky nguon
nao khac va chua tung dugc cong khai tur trude.

e Cac tham khao dung trong dd an déu duoc trich dan 13 rang tén tic gia, tén cong
trinh, thoi gian, dia diém cong bd.

e Néu co nhitng sao chép khong hop 18, vi pham, t6i xin chiu hoan toan trach nhiém

Pa Ning, ngay 23 thang 01 nam 2026

Duong Minh Buc
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DANH SACH CAC KY HIEU, CHU VIET TAT

Tu Viét tit cia Dién giai

Al Acrtificial Intelligence Tri tué nhan tao

API Application Programming Interface | Giao dién lap trinh tmg dung

HTTP HyperText Transfer Protocol Giao thirc truyén tai siéu vin
ban

RESTful Representational State Transferful | Mot phong cach kién tric dé
thiet ké cac API

DB Database Co s¢ dir ligu

ul User Interface Giao dién nguoi dung

FE FrontEnd Giao dién nguoi dung tuong tac

BE BackEnd Logic may chu, co so dir licu

REST Representational State Transfer Kién trac API

JSON JavaScript Object Notation Dinh dang dir licu

OOAD Object-Oriented Analysis and Design | Phén tich va Thiét ké Huéng dbi

tuong
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CHUONG 1: TONG QUAN VE DE TAI

1.1. Pit van dé

1.1.1. Boi canh thoi dai s6 va hién twong "qua tai lwa chon"

Trong thoi dai cong nghé s hién nay, ngudi dung dang phai ddi mit véi mot lugng
thong tin va lua chon khong 16 chua timg c6 trong lich str. Theo nha tdm 1y hoc Barry
Schwartz trong cudn sach "The Paradox of Choice: Why More Is Less" (2004), hién
tuong nay dugce goi la "choice overload" (qua tai lya chon) - tinh trang ma qua nhiéu lya
chon khéng nhitng khong gitp ngudi dung hai 1ong hon ma con din dén su lo ling, cing
thang va tham chi 12 té liét trong viéc dua ra quyét dinh [1]. Schwartz 1ap luan ring mac
du ngudi My hién dai ¢6 nhiéu lyra chon hon bat ky nhoém ngudi nao trong lich str, nhung
diéu nay khong mang lai loi ich tim 1y tuong xung.

Trong linh vyc giai tri, dac bi¢t 1a streaming video, ngudi dung thuong xuyén phai
d6i mat voi hang nghin bo phim va chuong trinh truyén hinh dé lya chon. Piéu nay tao
ra mot nghich 1y: cang nhiéu ndi dung c6 sin, ngudi dung cang khé tim duge thir ho
thuc sy mubn xem. Hé qua 1a ho danh nhiéu thoi gian dé tim kiém hon 1a thudng thirc
n6i dung, dan dén trai nghiém ngudi ding kém va ty 18 roi bo dich vu cao.

1.1.2. Vai tro ciia Hé thong goi y trong cic nén tang so

Dé giai quyét van dé qua tai lwa chon, cac nén tang cong nghé 16n da dau tu manh
mé vao viéc phat trién Hé théng goi y (Recommendation System). Day 1a cac hé thong
st dung thuat toan va tri tu¢ nhan tao dé phan tich hanh vi, s¢ thich ctia nguoi dung, tir
d6 dua ra cac dé xuit ndi dung phu hop véi ting c4 nhan.

Netflix 13 mot trong nhitng cong ty tién phong va thanh cong nhat trong viéc ap
dung hé théng goi y. Theo cong b tir Netflix ndm 2017, duoc trich din béi Todd Yellin
- Pho chu tich phu trach d6i méi san pham cua Netflix, khoing 80% ndi dung ma
ngudi ding xem trén nén ting nay dén tir cac dé xuit ciia hé thong goi y [2]. Hé
thong nay st dung machine learning va cac thudt toan dy dodn dé tao ra "taste
communities" (cong dong s thich) - cac nhom ngudi ding c6 théi quen va so thich xem
tuong ty nhau, ttr d6 loc qua hon 3.000 tiéu dé va 1.300 cum go1 Y tai bat ky thoi diém
nao cho hon 247 triéu thanh vién trén toan cau.

Tuong tu, YouTube - nén tang chia sé video 16n nhat thé gii véi hon 2 ty nguoi

dung hoat dong hang thang - ciing phu thudc rat 16n vao hé thdng goi y. Theo Neal
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Mohan, Giam d6c san phém cua YouTube, dugc cong bd tai CES 2018 va duoc béo céo
boi CNET, khoang 70% tong lwgt xem video trén YouTube dén tir cac dé xuit ciia
thuit toan [3]. Diéu nay cho thiy tim quan trong séng con cia hé théng goi y ddi véi
su thanh cong cua cic nén tang sd hién dai.

Nghién ciru tir Brookings Institution (2022) ciing xac nhan rang YouTube 13 trang
web duoc truy cap nhiéu tht hai trén Internet, chi sau Google, va khoang 22% ngudi
My truéng thanh (tuong duong 55 triéu nguoi) thuong xuyén nhan tin tie tr YouTube
[4]. Két hop v6i thong ké 70% luot xem dén tir thuat todn goi ¥, diéu nay cho thiy tim
anh hudng to 16n cua hé thong goi ¥ ddi véi viée tiéu thu tin tirc va ndi dung ciia ngudi
dung.

1.1.3. Thi trwong Recommendation System va xu hwéng phat trién

Thi truong Recommendation Engine (Cong cu goi y) dang trdi qua giai doan tang
truong bung nd. Theo bao céo tir Precedence Research, quy mé thi truwong toan ciu
dat 5,39 ty USD vao niim 2024 va du kién sé tiing 1én 119,43 ty USD vao nim 2034,
v6i toc dd ting truéng kép hang nim (CAGR) la 36,33% [5]. Su ting truéng nay
duogc thuc day boi nhu cau ngay cang cao vé cong nghé deep learning va sy ap dung
rong rii cia cac cong nghé so.

Bio cédo tir Mordor Intelligence ciing cho thdy quy mé thi trudng Product
Recommendation Engine dat 9,15 ty USD vao nam 2025 va du kién dat 38,18 ty USD
vao nam 2030 v&i CAGR 33,06% [6]. Cac yéu t6 chinh thiic dy sy ting truéng bao
gém: dau tu lién tuc vao ca nhan hoa dua trén Al su trudng thanh cua kién trac headless
commerce, xu ly dit liu streaming thoi gian thuc, va Al c6 kha nang gidi thich
(explainable Al).

Vé phan b dia 1y, Biac My chiém 39,81% thi phan vao nam 2024, trong khi chau A
- Thai Binh Duong ghi nhén tc d6 tang truong nhanh nhat véi CAGR 17,66% dén nim
2030 [6]. Piéu nay cho thiy co hoi to 16n cho viéc phat trién va tng dung hé théng goi
y tai Viét Nam va khu vuc.

1.1.4. Nhu cau thye té tai Viét Nam

Tai Viét Nam, cac doanh nghiép trong nhiéu linh vuc nhu ban 1¢, thuong mai dién
tir, gido duc, va giai tri dang ngdy cang nhan thtrc dugc tim quan trong cta viée c4 nhan

hoa trai nghiém nguoi dung. Cac nén tang thwong mai dién tir 16n nhu Shopee, Lazada,
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Tiki déu da trién khai cac hé thdng goi y san pham dé ting ty 1 chuyén doi va giir chan
khéch hang.

Trong linh vuc giai tri, cic nén tang nhu FPT Play, VieON, Galaxy Play ciing dang
dau tu vao cong nghé goi y dé canh tranh véi cac ong 16n qudc té nhu Netflix, Amazon
Prime Video. Nhu cdu vé cac giai phap goi ¥ noi dung, san pham, khéa hoc ngay cang
tang cao, tao ra co hoi viéc lam va phat trién cho céc ky su AI/ML tai Viét Nam.

1.1.5. Ly do chon dé tai

Tir nhitng phan tich trén, viée lwa chon dé tai "Xay dung website goi y phim dua
trén s¢ thich nguoi dung" 1a hoan toan phu hop véi xu hudng cong nghé hién tai va co
gia tri thuc tién cao. Dé tai nay cho phép:

* Nghién ctru va ap dung céc thuat todn Machine Learning hién dai ma cac doanh
nghiép cong nghé 16n dang sir dung

« Phat trién k¥ nang xay dung san pham cong nghé hoan chinh tir Frontend,
Backend dén Al

« Rén luyén k¥ nang trién khai mé hinh AI vao hé thong web thyc té - mot k§ nang
dugc cac doanh nghiép danh gia cao

« Tao ra san pham c6 kha ning mé rong va ap dung vao nhiéu linh vuc khac nhu
thuong mai dién tir, Am nhac, tin tirc
1.2. Muc tiéu dé tai

1.2.1. Muc tiéu tong quat

Xay dung mot hé thong website goi ¥ phim hoan chinh, tich hop cong nghé Machine
Learning (Content-based Filtering) dé cung cip cac dé xuat phim c4 nhan hoa cho ting
nguoi dung, gitp ho dé dang tim dugc ndi dung phu hop véi s¢ thich ma khong bi qué
tai bai qua nhiéu Iya chon.

1.2.2. Muc tiéu cu thé

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

a) V& mit giao dién nguoi dung (Frontend):

» Xay dung giao di¢n web hién dai, responsive, than thi€n vdi ngudi dung st dung
React/Next.js

« Thiét ké trang chu hién thi danh sach phim va cac phim dwoc goi ¥

« Xay dung trang chi tiét phim véi day du thong tin va chiic nang danh gia
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b) V& mit xir Iy nghiép vu (Backend):

« Xay dung hé thong API RESTful bang Node.js v6i Express/NestIS

« Thiét ké co sé dit liéu MySQL v6i Prisma ORM dé quan 1y phim, nguoi dung va
danh gia

« Trién khai hé thdng xac thuc ngudi dung v6i JIWT (JSON Web Token)

¢) Vé mit tri tu¢ nhan tao (AI/ML):

« Xay dung hé théng goi ¥ Content-based Filtering sir dung Python va Scikit-learn

« S dung MultiLabelBinarizer dé biéu dién dic trung phim (genres, tags)

« Trién khai thuat toan Cosine Similarity dé tinh d6 twong dong giira cac phim

« Tich hop module Al véi Backend dé cung cap goi ¥ theo thoi gian thuc
1.3. Pham vi va giéi han dé tai

1.3.1. Pham vi thwe hién

Pé tai tap trung vao viéc xay dung mot hé thong website goi ¥ phim véi cac chic
nang chinh sau:

a) Quan ly nguwoi dung:

* bPang ky tai khoan maéi

« Ding nhap/Pang xuét

* Quan 1y thong tin ¢4 nhan

b) Quan Iy va hién thi phim:

« Hién thi danh sach phim theo céc tiéu chi (m&i nhét, phd bién, thé loai)

« Tim kiém phim theo tén, thé loai

« Xem thong tin chi tiét ctia phim

¢) Twong tac va danh gia:

* banh gia phim (rating)

* Luu lich st tuong tac cua nguoi dung

d) Hé théng goi y:

* Goi y phim tuong tu dua trén phim dang xem (Content-based)

* Goiy phim c4 nhan hoa dua trén lich str trong tac ciia nguoi dung

« Hién thi Top-N phim duoc d& xuét

1.3.2. Giéi han @@ tai

Do han ché ve thoi gian va nguon luc, dé tai khong bao gém cac chure nang sau:
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« Hé thong streaming video (phat truc tuyén phim)

* Thuat toan Collaborative Filtering (loc cong tac)

« Hé thong thanh toan va quan 1y goi dich vu

* Tinh ndng mang x3a hoi (binh luan, chia sé, theo doi1 ban be)

« Trién khai trén méi trudng production véi quy mo 1én
1.4. Phwong phap nghién ctru

1.4.1. Phwong phép phan tich va thiét ké hé thong

Pé tai a4p dung phuong phap phan tich va thiét ké huéng ddi twong (Object-Oriented
Analysis and Design - OOAD) véi cac budc:

« Thu thap va phan tich yéu cau hé théng

« Xay dung Use Case Diagram dé mo ta cac chtrc ning cta hé thong

« Thiét ké co so dir liéu quan hé véi ERD (Entity Relationship Diagram)

« Thiét ké kién truc hé thong theo mo hinh 3 ting (3-tier Architecture)

1.4.2. Phuwong phap Machine Learning

Pé tai ap dung phuong phap Content-based Filtering - mot trong nhitng phuong
phap cbt 18i trong linh vuc Hé théng goi ¥. Theo Pazzani va Billsus (2007) trong nghién
ciru "Content-Based Recommendation Systems" xuat ban trong cudén sach "The
Adaptive Web" cua Springer, Content-based Filtering la phuong phép goi ¥ cdc muc
tuong tu voi nhitng gi nguodi dung da thich trong qué khu, dua trén viéc phan tich dac
trung ctia cac muc va hd so so thich cia nguoi dung [7].

Céc budc chinh trong phuong phap Content-based Filtering bao gom:

« Feature Extraction: Trich xuat dic trung cuia phim (thé loai, dao dién, dién vién,
mo ta)

« Feature Representation: Biéu dién dic trung dudi dang vector sd (sit dung
MultiLabelBinarizer)

« User Profile Building: Xay dung hd so sé thich nguoi dung tir lich sir tuong tac

« Similarity Calculation: Tinh d6 twong dong giita User Profile va Item Profiles
(Cosine Similarity)

« Ranking va Filtering: Xép hang va loc Top-N phim phul hop nhat

1.4.3. Phwong phap phat trién phan mém
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Dé tai 4p dung phuong phap phat trién Agile voi cac dic diém:

Phat trién theo ting sprint (2-3 tuan/sprint)
Linh hoat thay d6i yéu cau trong qua trinh phat trién
Kiém thir lién tyc trong sudt qua trinh phat trién

Str dung Git/GitHub dé quan Iy ma ngudn va phién ban

1.5. Y nghia khoa hoc va thue tién

1.5.1. Y nghia thue tién

a) P6i voi ngudi dung:

Giam thoi gian tim kiém phim phu hop véi s thich ca nhan
Kham pha dugc nhiéu phim hay ma trudc day co6 thé chua biét dén

Trai nghiém xem phim dugc ca nhan hoa, tang su hai long

b) Poi véi doanh nghiép:

Tang thoi gian ngudi dung ¢ lai trén nén tang
Gidm ty 1€ churn (nguoi dung roi bé dich vuy)
Tang co hoi cross-sell va up-sell thong qua dé xuat ndi dung

Thu thap dir liéu hanh vi nguoi dung co6 gia tri cho phan tich kinh doanh

¢) Khi nang mé rong:

Giai phap duoc xay dung trong dé tai co thé dé dang ap dung va mé rong sang céac

linh vuc khac nhu:

Thuong mai dién ta: Goi ¥ san pham phu hop véi sé thich mua sdm
Am nhac: Goi y bai hat va playlist ca nhan hoa
Tin tirc: Goi y bai viét va chu dé quan tim

Gi4o duc: Goi y khoéa hoc va tai liéu hoc tap phu hop

1.5.2. Y nghia khoa hoc

thuc té

Nghién ctru va ap dung 1y thuyét Content-based Filtering vao bai toan goi ¥ phim

Phén tich va so sanh cac phuong phéap biéu dién dic trung (feature representation)

trong hé théng goi y

Xay dung quy trinh trién khai mo hinh Al vao san pham web thuc té

Pong gop tai lidu tham khao cho cac nghién ciu vé Recommendation System

bang tiéng Viét
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1.6. CAu triic bdo cio

Bio céo dd an tot nghiép duogc td chirc thanh 4 chuong chinh:

Chuong 1: Tong quan vé dé tai

- Trinh bay bdi canh, 1y do chon dé tai, myc tiéu, pham vi, phwong phap nghién ctru
va y nghia cta dé tai.

Chuong 2: Co sé 1y thuyét

- Trinh bay nén tang 1y thuyét vé Hé thdng goi y, phuong phap Content-based
Filtering, cac cong nghé va cong cu sir dung trong dé tai.

Chuwong 3: Phén tich va thiét ké h¢ thong

- Trinh bay chi tiét viéc phan tich yéu cau, thiét ké kién truc hé thong, thiét ké co s
dir liéu, thiét ké hé théng Al, va thiét ké giao dién.

Chuong 4: Trién khai va danh gia

- Trinh bay qua trinh trién khai hé thong, két qua thuc nghiém, danh gia va nhan xét

vé hé thong d3 xdy dung.
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CHUONG 2: CO SO LY THUYET
2.1. Tong quan vé Hé thong goi y (Recommendation System)

2.1.1. Dinh nghia

Hé théng goi y (Recommendation System hay Recommender System) 13 mot 16p
con ctia hé thng loc thong tin, duogc thiét ké dé du doan so thich cta nguoi dung va dé
xuét cac muc (items) phu hop nhat véi ho. Theo Wikipedia, "Recommender systems
usually make use of either or both collaborative filtering and content-based filtering, as
well as other systems such as knowledge-based systems" [8]. Cac hé théng nay di tr&
thanh mot phén khong thé thiéu trong cac nén tang s6 hién dai, tur thuong mai dién tr
dén giai tri truc tuyén.

Theo IBM, "Collaborative filtering is an information retrieval method that
recommends items to users based on how other users with similar preferences and
behavior have interacted with that item" [9]. Hé thong goi ¥ hoat dong bang cach thu
thap va phan tich dir li¢u vé hanh vi, sé thich caa nguoi dung, sau do st dung cac thuat
toan dé tim ra cac mau (patterns) va dua ra du doan vé nhiing gi ngudi ding 6 thé quan
tam.

2.1.2. Phan loai cac phwong phap

Hé thdng goi ¥ dugc phan loai thanh ba nhém chinh:

a) Collaborative Filtering (Loc cdng tac)

Collaborative Filtering dua trén gia dinh rang nhimng ngudi ding c6 so thich twong
tu trong qua khir s€ c6 s& thich twong tu trong twong lai. Phuong phap nay stir dung ma
tran tuong tac nguoi dung - san pham (user-item interaction matrix) dé dua ra goi y. Co
hai dang chinh:

» User-based Collaborative Filtering: Tim nhitng nguoi dung cé hanh vi tuong
tu va go1 y cac muc ma nhiing nguoi dung do da thich

 Item-based Collaborative Filtering: Tim cac muc tuong tuy v4i nhirng muc ma
nguoi dung da tuong tac va goi y ching

b) Content-based Filtering (Loc duwa trén ngi dung)

Content-based Filtering sir dung cac dac trung (features) ctia muc dé €01y cac muc
tuong tu v&i nhitng gi nguoi dung da thich trude d6. Theo IBM, "Content-based filtering

uses item features to recommend similar items as the items with which a particular user
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has positively interacted in the past" [10]. Phuwong phap nay chi can dit liéu vé dic trung
cuia myc va lich st tuong tac ciia mot nguoi dung cu thé.

¢) Hybrid Methods (Phwong phap két hop)

Phuong phap két hop tan dung ca Collaborative Filtering va Content-based Filtering
dé khic phuc han ché cua timg phuong phap riéng 1¢. Netflix 1a mot vi du dién hinh da
ap dung hybrid recommender system thong qua cudc thi Netflix Prize nam 2009 [9].

2.1.3. So sanh cac phwong phap

Bang 2.1 trinh bay so sanh chi tiét giita Collaborative Filtering va Content-based
Filtering:
Bang 2.1: So sanh Collaborative Filtering va Content-based Filtering

Tiéu chi Collaborative Filtering Content-based Filtering

Dit liéu can thiét Ma tran tuong tac user-item Dic trung cua item va lich su
user

Cold-start problem Gip van dé véi user/item méi It bi anh hudng véi item méi

Kha nang mé rong Kho khan khi s6 user/item 16n Dé& mo rong hon

Da dang goi y C6 thé goi y item bat ngd Dé bi over-specialization

Giai thich dugc Kho giai thich Dé giai thich dya trén features

2.2. Content-based Filtering

2.2.1. Nguyén ly hoat dong

Content-based Filtering (CBF) hoat dong dya trén nguyén tic: "Goi y cho nguoi
dung nhitng muc twong tw voi nhitng muc ho da thich trong qua khir''. Theo Google
Developers, "Content-based filtering uses item features to recommend other items
similar to what the user likes, based on their previous actions or explicit feedback" [11].

Quy trinh hoat dong cua Content-based Filtering bao gdm cac budc sau:

« Budre 1 - Item Representation: Biéu dién mdi item dudi dang vector dic trung
(feature vector)

« Buérc 2 - User Profile Building: Xay dung ho so sé thich ngudi dung tir cac item
da tuong tac

« Buwéc 3 - Similarity Calculation: Tinh d6 twong dong giita User Profile va tat
ca Item Profiles

« Buéc 4 - Ranking & Filtering: Xép hang va loc Top-N items c6 do twong dong

cao nhat
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2.2.2. Biéu dién diic trung (Feature Representation)

Viéc biéu dién item dudi dang vector s6 1a budc quan trong nhat trong Content-
based Filtering. C6 nhiéu phuong phap biéu dién dic trung, trong d6 pho bién nhét Ia:

a) One-hot Encoding

One-hot Encoding 14 phuong phap biéu dién moi gia tri categorical thanh mot vector
nhi phan, trong d6 chi c6 mot phan tir bing 1, cac phan tir con lai bang 0. Vi du véi thé
loai phim:

Action =[1, 0, 0, 0],

Comedy = [0, 1, 0, 0],

Drama=[0, 0, 1, 0],

Horror = [0, 0, 0, 1]

b) Multi-label Encoding véi MultiLabelBinarizer

Khi mot item c6 thé thudc nhiéu category cung lic (vi du: mot bd phim c6 thé vira
la Action vira la Comedy), ta st dung Multi-label Encoding. Thu vién Scikit-learn cung
cap class MultiLabelBinarizer dé thyuc hién viéc nay [12].

Vidu:

from sklearn.preprocessing import MultilLabelBinarizer

genres_data = [

['Action', 'Adventure', 'Sci-Fi'],
['Drama', 'Romance'],
['Action', 'Thriller'],

mlb = MultilLabelBinarizer()

encoded_genres = mlb.fit_transform(genres_data)

Hinh 2.1. Diing thi vién MultiLabelBinarizer dé chuyén doi
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c) TF-IDF (Term Frequency - Inverse Document Frequency)

TF-IDF 1a phuong phéap biéu dién vin ban phd bién trong NLP va Information
Retrieval. Theo Wikipedia, "tf—idf is a measure of importance of a word to a
document in a collection or corpus, adjusted for the fact that some words appear
more frequently in general" [13]. Mot khao sat nam 2015 cho thay 83% hé thong

goi ¥ dua trén vin ban trong thu vién sb st dung TF-IDF.
TF-IDF duoc tinh bang cong thirc:

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

Trong do:

. TF(t, d) = Tan sut xuat hién cta tir t trong document d / Tong sb tir
trong d

. IDF(t) = log(Tong s6 documents / S6 documents chta tir t)

TF-IDF cho phép danh gia tim quan trong ctia mot tir trong mot tai liéu so véi
toan bd corpus. Tir xuat hién nhiéu trong mot document nhung it trong cac

documents khéac s& c6 TF-IDF cao, cho thay tir d6 c6 tinh phan biét cao [14].

2.2.3. Po lwong dj twong dong (Similarity Measures)
a) Cosine Similarity
Cosine Similarity 12 metric dwogc sir dung phd bién nhat trong hé thong
goi y. Theo IBM, "Cosine similarity is a widely used similarity metric that
determines how similar two data points are based on the direction they're
pointing rather than their length or size" [15]. Cosine Similarity do d¢ tuong
ddng bang cach tinh cosine cua goc giita hai vector, cho két qua trong khoang [ -

1, 1].
Cong thtrc tinh Cosine Similarity gitra hai vector A va B:

similarity(A, B) = cos(0) = (A - B) / (||A|| % ||B]|)

Trong do:
. A - B 1a tich v6 hudng (dot product) cta hai vector
. [|All, |IB]| 1a @6 dai (magnitude) ctia cac vector
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Uu diém cua Cosine Similarity:

. Khéng phu thudc vao d6 16n cta vector, chi quan tdm dén huéng
. Hoat dong tot v6i dir liéu sparse (thua) nhu ma trin term-document
. Hiéu qua trong khong gian nhiéu chiéu (high-dimensional space)

b) Euclidean Distance

Euclidean Distance do khoang cach "dudng chim bay" giita hai diém trong

khong gian nhiéu chiéu:
d(A, B) =V(Z(Ai - Bi)?)

Tuy nhién, Euclidean Distance c6 nhugc diém 1a bi anh huong boi do 16n cua
vector, do d6 Cosine Similarity thuong dugc uu tién sir dung trong hé thong goi

y dua trén van ban [16].

¢) Jaccard Similarity o 7 ‘
Jaccard Similarity 1a mdt d¢ do pho bién dung dé danh gia mirc d§ twong dong

gitra hai tap hop, dic biét hi¢u qua khi dir 1iéu c6 dang nhi phéan (binary) hodc dang
tap (set), chang han nhu genres phim, tags, keywords. Chi s6 nay dugc dé xuit boi
Paul Jaccard va cho biét ty 1& phan tir chung giita hai tip so véi tong s6 phan tir ctia
chdng.

Cong thure tinh Jaccard Similarity gitra hai tap hop A va B:

J(AB) = |A N B

|A U B|
Cong thuc tinh Jaccard Distance:
d](A,B) =1 _](A» B)

Trong do:
« |ANB| la s6 phan tir chung giita hai tap

* |AUB| 14 tong s6 phan tir khong tring lp cua hai tap

Gi4 tri cua Jaccard Similarity ndm trong khoang [0, 1]:
« 0: hai tap hoan toan khong c6 phan tir chung

« 1: hai tap gidng hét nhau
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from sklearn.metrics import pairwise_distances

distances = pairwise_distances(

encoded_matrix,
user_vector.reshape(1, -1),
metric="jaccard" *

df["similarity™] = (1 - distances.flatten())

Hinh 2.2. Diing thudt todn Jaccard distance tir sklearn dé tinh d¢ twong dong

2.2.4. Xay dung User Profile va Item Profile
a) Item Profile

Item Profile 1a vector dic trung biéu dién mot item. Trong hé thong goi ¥ phim,
Item Profile c6 thé bao gom: thé loai (genres), dao dién, dién vién, nim phat hanh,
mo ta ndi dung, v.v. Mbi phim dugc biéu dién thanh mét vector sd sur dung cac

k¥ thuat nhu One-hot Encoding, Multi-label Encoding hoac TF-IDF.

features = ["genres", "keywords"]
for col in features:
df[col] = df[col].apply( x: x.split(",") if pd.notna(x) else [])

encoded_features = []
encoders = {}

for col in features:
mlb = MultilLabelBinarizer()
encoded = mlb.fit_transform(df[col]) *
encoded_features. append(encoded)
encoders[col] = mlb

encoded_matrix = np.hstack(encoded_features).astype(bool)

Hinh 2.3. Biéu dién ItemProfile bang ky thudt Multi-label Encoding
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b) User Profile

Dung phuong phap Frequency-based Top-N Selection

Movie A: final_score (9/1e * ©.75) (1 * @.25) ©.675 + ©.25
Movie B: final_score (7/1e * ©.75) (1 * @.25) ©.525 + .25
Movie C: final_score (3/18 * ©.75) (e * ©.25) ©.225 + @

top_movies = [Movie A (©.925), Movie (0.775)1]

*

A
Genre frequency:
"Action': 2 times (Movie A, Movie B)
'Sci-Fi': 1 time (Movie A)
'Drama’: 1 time (Movie B)

top_genres = ['Action’, 'Sci-Fi', 'Drama’,

User_Profile = ['Action', 'Sci-Fi', 'Drama’,

Hinh 2.4. Biéu dién User Profile bang Frequency-based Top-N Selection

2.2.5. Uu diém va han ché ciia Content-based Filtering
Uu diém:

. User Independence: Khong can dit lidu vé ngudi dung khac, dé mé rong

. Transparency: C6 thé giai thich duoc tai sao item dugc goi y dua trén
features

. No Cold-start for Items: Item méi c6 thé dugc goi ¥ ngay néu co day du
features

Han ché:
. Over-specialization: Xu hudng goi y cac item qua gidng voi nhitng gi user
da thich, thiéu su da dang

. Limited Content Analysis: Phu thudc vao chit luong cua feature extraction
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. Cold-start for Users: User méi chua c6 lich st twong tac s& khong thé xay

dung User Profile

2.3. Cong ngh¢ sir dung

2.3.1. Frontend Technologies
a) React

React.js 13 thu vién JavaScript ma ngudn mé dugc phat trién boi Facebook (nay
1a Meta) dé xay dung giao dién nguoi dung. React st dung kién trac component-
based, cho phép tai sir dung code va quan ly state hiéu qua. Virtual DOM gitap React

cip nhat giao dién nhanh chong ma khong can render lai toan b trang.
b) Next

Next.js 1a framework React hd tro Server-Side Rendering (SSR), Static Site
Generation (SSG), va nhiéu tinh ning t6i uwu performance. Next.js cung cip routing

tu dong, API routes, va toi uu hoa SEO cho tng dung React.

¢) TailwindCSS

TailwindCSS la utility-first CSS framework cho phép xay dung giao dién nhanh
chong bang cach str dung cac class tién ich ¢6 san. TailwindCSS gitp giam thiéu CSS
custom, dam bao tinh nhat quan va dé& dang responsive.

d) Axios
Axios 1a thu vién HTTP client dya trén Promise, ho tro giri request tir browser va

Node.js. Axios cung cdp cac tinh ning nhu interceptors, automatic JSON

transformation, va cancellation.

2.3.2. Backend Technologies
a) Node

Node.js 1a méi trudong runtime JavaScript chay trén V8 engine ciia Chrome, cho
phép chay JavaScript ¢ phia server. Node.js sit dung mo6 hinh non-blocking /O va

event-driven, phu hop vdi cac tng dung real-time va xir Iy nhiéu két ndi dong thoi.
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b) Express.js / NestJS

Express.js 12 web framework minimal va linh hoat cho Node.js, cung cép céc tinh
ning co ban dé xay dung REST API. NestJS 1a framework progressive xdy dung trén
Express, st dung TypeScript va kién tric modular trong ty Angular.

¢) Prisma ORM

Prisma Ia next-generation ORM cho Node.js va TypeScript, cung cap type-safe
database access, auto-generated queries, va migrations. Prisma hd trg nhiéu databases
nhu PostgreSQL, MySQL, SQL.ite, va MongoDB.
d) MySQL

MySQL 13 hé quan tri co s& dit liéu quan hé (RDBMS) mi ngudén mo pho bién
nhat. MySQL hd tro ACID transactions, foreign keys, va c6 hiéu suat cao véi cac
workload doc nhiéu.

e) JWT Authentication

JSON Web Token (JWT) Ia chuian m& (REC 7519) dé truyén thong tin an toan
gitra cac bén dudi dang JSON object. JWT duoc st dung rong rai cho authentication

va authorization trong cac irng dung web modern.
2.3.3. Al/Machine Learning Technologies
a) Python

Python 1a ngdn ngit 1ap trinh dugc sir dung phd bién nhét trong linh vuc Data
Science va Machine Learning. Python c6 ct phap don gian, dé doc va c6 hé sinh thai
thu vién phong phu cho xtur 1y dir 1iéu va ML.
b) Scikit-learn

Scikit-learn 1a thu vién Machine Learning ma ngudn mé cho Python, cung cip
cac cong cu don gian va hi¢u qua cho data mining va data analysis. Céc class dugc
str dung trong dé tai bao gom [12]:
«  MultiLabelBinarizer: Chuyén doi danh sach labels thanh ma tran binary
«  TfidfVectorizer: Chuyén d6i vin ban thanh TF-IDF features

» cosine_similarity: Tinh cosine similarity giira cac vectors
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¢) Pandas va NumPy

Pandas cung cép céu tric dit liéu DataFrame va cong cu phan tich dit liéu. NumPy

cung cap ho tro cho mang da chi€u va cac ham toan hoc cap cao. Ca hai thu vién la

nén tang cho hau hét cac ing dung Data Science trong Python.

2.4. Cac cong cu hd trg

Git/GitHub: Hé théng quan 1y phién ban phan tan, cho phép theo ddi thay
d6i code va cong tac trong team

Visual Studio Code: IDE nhe, manh mé& vé&i nhiéu extensions hd trg phat
trién web va Python

Postman: Cong cu test API, cho phép guri requests va kiém tra responses
MySQL Workbench: Cong cu quan 1y va thiét ké database MySQL
Jupyter Notebook: Méi truong phat trién tuwong tac cho Python, thuan tién

cho viéc thir nghiém va visualization
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CHUONG 3: PHAN TiCH VA THIET KE HE THONG

3.1. Céc tac nhan chinh ciia h¢ thong

Website dugc xdy dung bao gdm tac nhan chinh hoat dong:

User Admin

Hinh 3.1. Cdc tdc nhan chinh ciia hé thong

3.1.1. Tac nhan “ User ”

a)Quan ly tai khoan ca nhan
bang ky tai khoan (tao méi).
Ding nhap/ding xuat.
Xem va cap nhat thong tin c4 nhan (tén, email).
Doi mat khau
b)Kham pha va tra ciru phim
Xem danh sach phim (phan trang).
Tim kiém phim theo tén.
Loc phim theo thé loai, nam phat hanh, diém danh gia, tén A-Z.
Xem chi tiét phim: mo ta, thé loai, dién vién, diém rating, trailer.
¢)Twong tac véi phim

Danh gia phim (rating theo thang diém).
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(Tuy chon) Viét review/binh ludn.
Thém phim vao watchlist / yéu thich (liked).
Xem lai lich st phim da danh gid/da xem/da luu.
d) Nhén g¢i y phim c4 nhan héa
Xem danh sach phim goi y theo s& thich dua trén lich stir tuong tac.
Goi ¥ theo phim twong tu (chon 1 phim — hé thong dé xuat phim giéng).
3.1.2. Tac nhan “Admin”
a) Quan ly ngwoi dung
Xem danh sach nguoi dung (phan trang, tim kiém theo tén/email).
Xem chi tiét hd so ngudi dung va lich st hoat dong (rating, watchlist).
Thém méi ngudi dung (tiy chinh sach hé thong).
Cap nhat thong tin nguoi dung (tén, email, role).
Khéa/Mé khoa tai khoan, reset mat khau.
Phéin quyén nguoi dung (user/admin).
b) Quan ly phim
Thém ma1 phim (title, mo ta, ngay phat hanh, anh, ...).
Cép nhat thong tin phim.
X6a phim (hodc chuyén trang thai “4n” dé tranh mat dir liéu).
Gan thé loai cho phim (Movie Genres).

Quan 1y dit liéu hién thi: top-rated/trending (néu co).
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Kiém duyét ndi dung lién quan t6i phim (néu co review).
¢) Quan ly dién vién

Thém moi dién vién (tén, tiéu sir, anh, ...).

Cép nhat thong tin dién vién.

X6a/an dién vién.

Gén dién vién vao phim (movie casts), quan 1y vai dién (character) néu hé

thong co luu.
d) Quan 1y thé loai
Thém moi thé loai (genre).
Stra tén thé loai.
X6a thé loai (kém kiém tra rang budc phim dang dung).
Gan/hily gan thé loai cho phim (Movie Genres).
Chuan hoa danh muc thé loai (tranh tring tén/viét hoa khac nhau).
3.2. Thiét ké kién tric hé thong

3.2.1. Kién truc tong thé (3-tier Architecture)

Hé thong website gidi thiéu va goi y phim duogc thiét ké theo mé hinh 3-Tier
Architecture, gitip tach biét rd rang cic tang chiic nang, ting kha ning mo rong,
bdo tri va tich hop Al
a, Presentation Layer (Frontend)

Chirc nang:

e Giao dién nguoi dung (UI/UX)
e Hién thi danh sach phim, chi tiét phim, trailer
e Cho phép nguoi dung dang nhép, dang ky, danh gid phim
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e Hién thi danh sach phim duoc goi ¥
Cong ngh¢ dé xuit:

e ReactJS/ Next.js
e HTML, CSS, JavaScript
e Giao tiép v6i Backend thong qua RESTful API (HTTP/JSON)

Frontend khong truy cép truc tiép database, moi dit liéu déu thong qua Backend.

b, Business Logic Layer (Backend + Al Service)

Tang nghiép vu bao gom Backend Server va Al Recommendation Service.
Backend Server:

e Xu ly x4c thuc nguoi dung (JWT)
e Quan ly phim, nguoi dung, danh gia
e Kiém tra quyén truy cip

e Lam trung gian giao tiép giita Frontend va Al Service
Al Service:

e Phan tich dir li¢u phim va hanh vi nguodi dung
e Ap dung thuit toan goi y (Content-based Filtering / Collaborative Filtering)
e Tra vé danh sach phim phu hop

¢, Data Layer (Database)
Chtrc nang:

Luu trir dit liéu hé thong

e Dam bdo tinh toan ven va nhat quan dir liéu

Céc bang chinh:
e Users
e Movies
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e Ratings
e (enres
e People

3.2.2. So' d6 kién tric hé thong

Presentation Layer (Frontend)

Web App Mobile App

User Requests

Business Logic Layer

Backend Server

API Calls
[ RESTful API ] Recommendation Engine J

[ Authentication Module ] < Al Responses )

[Movie & Recommendation Module ]

ML Models }

A

Data Queries Data Access

v
Data Layer (Database)

User Data Movie Data Ratings Data

il
(¢
(il

Hinh 3.2. So do kién triic hé thong
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3.3. Thiét ké Use Case

3.3.1. Use Case Diagram tong thé

USE CASE DIAGRAM - HE THONG GOI Y PHIM

Hé thong Website Goi y Phim

UC04: Xem danh UCO7: Danh gia
sach phim phim
'
(C05: Tim kiém
phim

|
J 7 UCOB: Xem chi
tiét phim -
/

<<extend>>

UCO1: Dang ky
t3i khoan
/

Ty
eincu 508 Nkén i
phim ci nhan
g
:

Khach
(Guest)

—

Ngugi dung Chi thch Al Module
= Association
§
UC11: Quin ly
Admin
Hinh 3.3. So d6 usecase tong thé
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3.3.2. Pac ta Use Case
Bang 3.1: UCO01 Dang ky tai khoan

UCO01: Dang ky tai khoan

Mo ta Cho phép khach (Guest) tao tai khoan méi dé tr thanh nguoi
dung cua hé thong.

Actor Khach (Guest)

Tién diéu kién Nguoi ding chwa c6 tai khoan trong hé théng va dang ¢ trang
chu.

Hau diéu Kién Tai khoan méi dugce tao thanh cong va luu vao co so dir licu.

Ludng chinh 1. Khéch chon chtric ndng "Pang ky".

2. H¢ théng hién thi form dang ky voi cac truong: Email,
Mat khau, Xac nhan mat khau, Ho tén.

3. Khach nhap day du thong tin vao form.

4. Khach nhan nat "Dang ky".

5. H¢ théng kiém tra tinh hop 1€ cua dir ligu.

6. Hé théng kiém tra email chua ton tai trong CSDL.

7. Hé thong ma hoa mat khau va luu thong tin ngudi ding
vao CSDL.

8. Hé thong hién thi thong bao dang ky thanh cong.

9. Hé théng chuyén hudng ngudi dung dén trang dang nhap.

Lu("ing thay thé 53.,D1~I liéu kl}éng hop I¢ (email sai dinh dang, mat khau qua
ngan, mat khau khong khop):

- Hé thdng hién thi thong bao 15i cu thé.

- Quay lai budc 3.
6a. Email da ton tai trong hé théng:

- H¢ thdng hién thi thong bao "Email da duoc st
dung".

- Quay lai budc 3.
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Bang 3.2: UC02 Dang nhdp

UCO02: Pang nhap

Mo ta Cho phép nguoi dung da co tai khoan dang nhép vao hé
thong.

Actor Khach (Guest)

Tién diéu kién Nguoi dung da co tai khoan va chua dang nhap.

Hau diéu Kién Nguoi ding duoc xac thuc va co quyén truy cép cc chirc

nang danh cho nguodi dung da dang nhap.

Ludng chinh 1. Khéch chon chic nang "Bang nhap".

2. H¢ tl}éng hién thi form ding nhap véi cac truong: Email,
Mat khau.

3. Khéch nhap Email va Mat khau.

4. Khach nhan nat "Dang nhap".

5. Hé thong xéc thyc thong tin dang nhap.

6. H¢ théng tao JWT token va luu vao cookie/localStorage.
7. Hé théng chuyén hudéng ngudi dung dén trang chu véi
trang thai da dang nhéap.

Ludng thay thé 5a. Email khong ton tai trong hé thong:
- Hé thdng hién thi thong bao "Tai khoan khong ton
tai".
- Quay lai budc 3.
5b. Mat khau khong dung:
- Hé thong hién thi thong bao "Mat khau khong chinh

xac".
- Quay lai budc 3.
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Bdng 3.3: UC03 Pdng xudt

UC03: Ping xuit

M6 ta Cho phép nguoi dung da dang nhdp thoat khoi phién lam
viéc hién tai.

Actor Nguoi dung (User)

Tién diéu kién Nguoi ding da ding nhap vao hé thong.

Héu diéu kién Phién 1am viéc két thiic, ngudi dung trd vé trang thai khach.
Ludng chinh 1. Nguoi dung chon chirc ning "Ping xuat".

2. Hé thong x6a JWT token khoi cookie/localStorage.

3. Hé thong chuyén huéng ngudi dung vé trang chu véi trang
thai khach.

Ludng thay thé Khéng c6 ludng thay thé.
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Badng 3.4: UC04 Xem danh sach phim

UCO04: Xem danh sach phim

M6 ta Cho phep nguoi dung xem danh sach cac by phim c6 trong
hé thong.
Actor Khach (Guest), Nguoi dung (User)

Tién diéu kién

Nguoi dung dang ¢ trang cht hodc trang danh sach phim.

Hau diéu kién

Danh sach phim duoc hién thi theo diéu kién loc/phan trang.

Luf‘)ng chinh

1. Nguoi dung truy céap trang danh sach phim.

2. Hé thong giri request dén API dé l1dy danh sach phim.
3.H¢ théng hién thi danh sach phim v&i cac thong tin: Poster,
Tén phim, Nam phat hanh, Diém dénh gia.

4. Nguoi ding c6 thé loc phim theo thé loai.

5. Nguoi dung co thé chuyén trang dé xem thém phim (phan
trang).

Ludng thay thé

3a. Khong c6 phim nao trong hé thong:

- Hé thdng hién thi thong bao "Chura c6 phim nao".
4a. Khong c6 phim nao thudc thé loai da chon:

- Hé théng hién thi thong bao "Khong tim thay phim".
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Bdng 3.5: UCO5 Tim kiém phim

UCO05: Tim kiém phim

M6 ta Cho phép nguoi dung tim kiém phim theo tén.

Actor Khach (Guest), Nguoi dung (User)

Tién diéu kién Nguoi ding dang & bat ky trang nao ¢ thanh tim kiém.
HAu diéu kién Danh sach phim phu hop véi tir khoa tim kiém duoc hién thi.
Ludng chinh 1. Nguoi dung nhap tir khoa vao 6 tim kiém.

2. Ngudi dung nhan Enter hodc nit "Tim kiém".

3. Hé thdng giri request tim kiém dén API.

4. Hé thng hién thi danh sach phim c6 tén chira tir khoa tim
kiém.

Ludng thay thé 4a. Khong tim thay phim nao phu hop:
- Hé thdng hién thi thong bao "Khong tim thay két

qua cho tir khda 'xxx"'.
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Bdng 3.6: UC06 Xem chi tiét phim

UC06: Xem chi tiét phim

M6 ta Cho phép nguoi ding xem thong tin chi tiét ciia mot bo
phim.

Actor Khach (Guest), Nguoi dung (User)

Tién diéu kién Nguoi dung dang xem danh sach phim hodc két qua tim
kiém.

Hau diéu Kkién Thong tin chi tiét ciia phim dugc hién thi.

Ludng chinh 1. Nguoi dung click vao poster hoac tén phim.

2. Hé thong giri request Iy thong tin chi tiét phim tir API.
3. Hé thong hién thi trang chi tiét phim bao gdm:

- Poster phim

- Tén phim (title)

- M6 ta (overview)

- Thé loai (genres)

- Ngay phéat hanh (release_date)

- Piém dénh gia trung binh

- Danh sach phim twong ty (néu co)

Ludng thay thé 2a. Phim khong ton tai (d4 bi x6a):
- Hé thdng hién thi thong bao "Phim khong ton tai"".
- Chuyén huéng vé trang danh sach phim.
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Badng 3.7: UCO7 Badnh gia phim

UCO07: Danh gia phim

M6 ta Cho phép nguoi dung da dang nhap danh gia (rating) mot bo
phim.

Actor Nguoi dung (User)

Tién diéu kién Nguoi dung da dang nhap va dang xem trang chi tiét phim.

Hau diéu ki€én banh gid dugc luu vao CSDL va cép nhat diém trung binh
cua phim.

Ludng chinh 1. Nguoi ding xem trang chi tiét phim (include UC06).

2. Nguoi dung chon sO sao danh gia (1-5 sao hodc 1-10
diém).

3. Nguoi dung nhan nat "Gui danh gia".

4. Hé théng kiém tra nguoi dung di dang nhap.

5. Hé théng luu danh gia vao bang Ratings (user id,
movie_id, rating).

6. Hé théng cap nhat diém danh gia trung binh cua phim.

7. Hé thong hién thi thong bao "Danh gia thanh cong".

Ludng thay thé 4a. Nguoi dung chua dang nhap:
- Hé thdng hién thi thong bao yéu cau ding nhap.
- Chuyén huéng dén trang dang nhap.

5a. Nguoi dung da danh gid phim nay trude do:
- Hé thong cap nhat danh gia moi thay vi tao méi.
- Tiép tuc budc 6.
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Bang 3.8: UCO8 Nhdn goi y phim cdc nhdn

UCO08: Nhan gg¢i y phim ca nhan

Mo ta Hé thdng goi ¥ danh sach phim dua trén lich sir danh gia cta
nguoi dung st dung thuat toan Content-based Filtering.

Actor Nguoi ding (User), Hé théng Al

Tién diéu kién Nguoi dung da ding nhap va da danh gia it nhat mot bo
phim.

Héu diéu kién Danh sach phim goi y phu hop véi s¢ thich nguoi dung dugc
hién thi.

Ludng chinh 1. Nguoi dung truy cap trang "Goi y cho ban" hodc trang chu
(khi da dang nhap).

2. Frontend giri request dén Backend API véi user id.
3. Backend lay danh sach phim da danh gia ctia nguoi ding
tu CSDL.

4. Backend giri request dén AI Module (Python FastAPI)
kém user _id.
5. Al Module thyc hién quy trinh Content-based Filtering:
a. Trich xuat ddc trung cic phim di dénh gia cao (rating
>=4)
b. Xay dung User Profile tir weighted average cua Item
Profiles
c. Tinh Cosine Similarity giita User Profile va tit ca cac
phim
d. Sép xép va lay Top-N phim c6 similarity cao nhat
e. Loai bd cac phim da danh gia
6. Al Module tra vé danh sach movie id goi ¥.
7. Backend 14y thong tin chi tiét cac phim tir CSDL.
8. Frontend hién thi danh sach phim goi y.

Luong thay thé 3a. Nguoi dung chua danh gia phim nao:

- H¢ thong hien thi thong bao "Hay danh gia mot so
phim dé nhan goi y".

- Hién thi danh sach phim phd bién thay thé.
5a. L&i két ndi dén Al Module:

- Backend tra vé danh sach phim phd bién lam
fallback.

- Ghi log 15i dé theo ddi.
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Badng 3.9: UC09 Xem phim twong tw

UC09: Xem phim twong tw

M6 ta Hién thi danh sach cac phim c¢6 ndi dung twong ty voi phim
dang xem.

Actor Khach (Guest), Ngudi ding (User), Hé thong Al

Tién diéu kién Nguoi ding dang xem trang chi tiét mot bo phim.

Héu diéu kién Danh sach phim tuong tu dugc hién thi.

Ludng chinh 1. Khi nguoi dung xem chi tiét phim (extend UC06).

2. Frontend giri request dén Backend API v&i movie id.
3. Backend giri request dén AI Module kém movie_id.
4. AI Module thuc hién:

a. Lay feature vector ctia phim hién tai

b. Tinh Cosine Similarity voi tit ca cac phim khéc

c. Sap xép va lay Top-N phim c6 similarity cao nhat
5. Al Module tra vé danh sach movie_id tuong tu.
6. Backend 13y thong tin chi tiét cac phim tir CSDL.

7. Frontend hién thi section "Phim twong tu" trén trang chi
tiet phim.

Ludng thay thé 4a. Phim khong c6 du thong tin dé tinh similarity:
- Tra vé danh sach phim cung thé loai.
5a. Lbi két ndi dén AT Module:
- Hién thi phim cung thé loai tir CSDL lam fallback.
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Bang 3.10: UCI10 Quan Iy phim

UC10: Quén ly phim

Mo ta Cho phép quan tri vién thém, sira, x6a thong tin phim trong hé thong.
Actor Quan tri vién (Admin)
Tién diéu kién Quan tri vién da ding nhap voi quyén admin.

Héu diéu kién Thong tin phim trong CSDL duogc cap nhat.

Ludng chinh 1. Admin truy cap trang quan ly phim.
2. Hé théng hién thi danh sach phim véi cac thao tic: Thém, Sira,
Xoa.
Thém phim méi:
3a. Admin nhin nat "Thém phim".
4a. Hé thong hién thi form nhép thong tin phim.
a. Admin nhép thong tin: Tén, M6 ta, Poster URL, Thé loai, Ngay phat
hanh.
6a. Admin nhan "Luu".
7a. Hé thong validate va luu phim méi vao CSDL.
Stra phim:
3b. Admin nhén nuat "Sira" trén phim can chinh sira.
4b. HE théng hién thi form véi thong tin hién tai.
5b. Admin chinh stra thong tin.
6b. Admin nhan "Cap nhat".
7b. Hé thong validate va cap nhat thong tin phim.
Xba phim:
3¢. Admin nhan nit "Xéa" trén phim can xo6a.
4c. HE théng hién thi dialog xac nhéan.
5¢. Admin xac nhan xo6a.
6¢. Hé thong x6a phim va cac ratings lién quan khéi CSDL.

Ludng thay thé | 7a/7b. Dir liéu khong hop 1é:
- Hé thdng hién thi théng bao 16i.
- Quay lai form nhap li¢u.
5c¢. Admin hiy xac nhan:
- Quay lai danh séch phim, khong thuc hién xda.
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Bang 3.11: UCI1 Quan Iy nguoi dung
UC11: Quéan ly ngudi dung

Mo ta Cho phép quan tri vién xem, khoa/mé khoa tai khoan nguoi
dung.

Actor Quan tri vién (Admin)

Tién diéu kién Quan trj vién di dang nhap v6i quyén admin.

HAu diéu kién Thong tin nguoi dung trong CSDL dugc cdp nhat.

Ludng chinh 1. Admin truy cép trang quan ly nguoi dung.

2. Hé thong hién thi danh sach ngudi dung véi cac thong tin:
ID, Email, Ho tén, Trang thai, Ngay dang ky.

3. Admin c6 thé tim kiém nguoi dung theo email/tén.

4. Admin chon nguoi dung can thao tac.

Xem chi tiét:
5a. Admin nh4n vao tén ngudi ding.
6a. Hé thong hién thi thong tin chi tiét va lich st danh gia.

Khéa/Mé khoa tai khoan:

5b. Admin nhan nat "Khoa" hodc "Md khoa".

6b. Hé thong cap nhat trang thai tai khoan.

7b. Néu khoa: Ngudi dung s& khong thé dang nhap.

Ludng thay thé 3a. Khong tim thiy ngudi ding:

- Hé thdng hién thi thong bao "Khong tim thdy ngudi
dung".
5b. Admin ¢ khoa chinh tai khoan cta minh:

- Hé thdng hién thi canh bao va khong cho phép thuc
hién.
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3.4. So dd tuan ty

3.4.1. So' 6 tuan ty chirc ning User Authentication

%
,/ \.
Ngudi dung

f_‘\l

L
Giao dién (AuthUl)

Bi€u d6 tudn tu: User Authentication Flow (JWT)

a3

Ny
Auth Controller

Pang ky tai khoan

' 1 Nhap Tén, Email, Mat khau .

A O
R S
JWT Service Co sd dirliéu (UserDB)

[ Bang kv tai khoan |
_

register(name, email,

26 Tra vé dir lidu (200 OK)

27 Hién thidanh sach phim

| | < password) = |
) ) 3 Kiém tra Email da ton tai? ) -
) ) 4 Két qua (Chua tén tai) ! | |
! ! Hash mat khdu ! !
i i (Argon2/Bcrypt) i i
! ! 6 Luu thong tin ngudi dung mai | !
i i 7 Thanh céng | | |
i i g Thong bao Bang ky thanh | i
i - C6Ng | i
L L { Dang nhap & Cap JWT | ; L
| 9 Nhap Email, Mat khau o | | '
| | 10 login{email, password) o | | |
) ) Truy van ngudi dung theo ) )
11 .

! ! Email ! !

| | 12 Tra vé User Data & Hash mét

| | khau !
alt [Mat khau khop] i i |
| | 13 generateToken(userid, role]___ | |
i i 14 Tra vé Access Token (JWT) | | i
i | 15 Tra vé )WT & Théng tin co ban i '
) ) 1 Luu JWT vao ! |
0 ! LocalStorage/Cookie L !
| _ 17 Chuyén hudng vao trang chi | ! !
TMat khau sail i : |
i |, 18 Tra vé 15 (401 Unauthorized) | |
| 19 Hién thi "Sai email hodc mat | ! |
1 2 khau" | I |
r : :Xa’: thuc bang JWT (Truy cap tai nguyén bao mat) : : ;
i Yéu cau xem “Danh sach yéu i | | i
20 thich . | | :
| | 21 requestWithToken(Header: ) ) |
! | Authorization Bearer <)WT=) _ | I i
| | 22 verifyToken(token) _ | |
alt I [Token hop 18] E E
f 23 Tra vé Payload (userld) f
24 L&y dirliéu theo userld | |
E 25 Danh sach phim yéu thich | | |

[Token khong hop 1&/Hét han]

28 Tra vé Error (Invalid Token)

_ 30 Yéu cdu ding nhap lai i

, 29 Tra vé 1&i (403 Forbidden)

Hinh 3.4. So' d6 tuan tw chirc ndng user authentication
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3.4.2. So dd tuan ty chirc niing Movie Browsing & Search

Biéu do tudn tu: Movie Browsing, Search & Details

0 ) 0 8
VAN () \ 4 \
Ngudi dung Giao dign Phim (MovieUl) Movie Controller Co sd dir liéu (MovieDB) Trailer Service
i Duyét phim & Tim kiém ;

"1 Chon Thé loai / Sap xép / Chuyéntrang '

opt / [Tim kiém]

|
|

|

| |
T |

| |

| |
! |
Ll |
| |

|

! 2 Nhap tir kha tim kigm :
! | 3 getMoviesffilters, sort, page, keyword) !
i | 4 queryMovies(criteria) - i
| | 5 tra vé List<Movie> & Metadata (total pages) |
| 1 6 hién thi danh sach phim & phan trang | |
' ‘ { Xem chi tiét & Load Trailer | ‘ '

17 Click chon mét by phim cu thé ! ! !

| 8 getMovieDetails(movielD) N | |

9 fatchFullinfo(movielD) N

10 tra vé thong tin chi tiét (mé ta, dao dién, cast, trailer_url)
L)

11 hién thj trang chitiét phim

4
4

12 Nhan ndt “Xem Trailer*

13 requestStream(trailer_url)

»
rH

. 14 nhdng trinh phat video (Iframe/Player}

Hinh 3.5. So d6 tuan tw chirc ning movie browsing & search
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3.4.3. So' 6 tuan tir chirc ning Movie Rating & Watchlist

Biéu dé tudn ty: Movie Rating & Watchlist

I/ )
r_\\ \A\I \f—\l If_\l
AN o/ o/ ) L
Nguai diing Giao dién (UI) Interaction Controller Watchlist DB Rating DB

' ‘ { Thém/Xda khéi Watchlist | ‘ ‘

! 1 Nhin "Thém/Xga khéi Watchlist"

>

| 2 toggleWatchlist(movielD, JWT)

.

3 Xac thuc JWT (Lay UserID)

alt / [Thém phim] |
4 insert{user|D, movielD) 1

»
5 Success ‘ ‘

[Xoa phim] :
i

6 delete(userlD, movielD)

-
7 Success ‘ ‘

_ 8 Cdp nhat trang thai nut (Active/Inactive)

9 Chon mirc sao (1-5)

{Danh gia phim (Rating) | 1
10 submitRating(movielD, score, JWT) |

v

11 upsertRating(userID, movieiD, score)

Cap nhat néu da danh gia,
# | thém mdi néu chua.

12 Tra vé diém trung binh mdi

_ 13 Hién thi "Cam on ban!" & Diém trung binh mai

l)(em lich sir danh gia f

14 Truy cap “Lich st danh gia"

15 getRatingHistory(JWT, page)

v

16 fetchUserRatings(useriD)

17 Danh sach phim & diém dé danh gid

18 Hién thi danh sach lich str (Rating History) | |

)
o

Hinh 3.6. So' do6 tuan tw chirc ndng movie rating & watchlist
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3.4.4. So' 6 tuan tu chirc niing Recommendation System

Biéu dd tudn ty: Recommendation System (Collaborative Filtering)

I
(9]
W

T 0 & & 0
N\ / ) w v
Ngudi diing Trang chdl / Goi y Main Backend (Node/java) Al Engine (Python) Interaction DB

: 1 Truy cap muc "Goi y cho ban" h: |

2 getRecommendations(JWT)

»
P

3 Verify JWT & Extract UserlD

v

4 4y lich st tuong tac (Ratings, Watch\istj

5 Tra vé dir liéu hanh vi nguti dung

‘ ‘ {Xir I tai Python Al Service |
: : 6 POST /predict (UserlD, Userhistary) : i
| | T |
| | Collaborative Filtering Process: |
! ! 1. Tim cac ngudi dung tuong dong (User-based) !
| | 2. Hogc tim phim tugng dang (Item-based) |
! ! 3. Tinh todn ma tran du doan :
3 3 T Thue thi thuat toan (e.g., Matrix Factorization) E
! ! 8 Tra vé List MovielDs (Scare cao nhat) :
| | |T = kn_ = | |
1 Traketqua | ‘

9 L4y chi tiét phim (Title, Poster) theo List IDs

v

_ 11Trd vé J5ON (Recommended Movie List)

} | 10 Danh sach thang tin phim

12 Hién thi danh séch phim dé xudt

Hinh 3.7. So d6 tuan tu chirc nang recommendation system
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3.4.5. So' @6 tuan tu chirc niing Profile Management

Biéu d6 tudn tu: Profile Management & Statistics

]
if llr-.\.\l \/(\I Ir-\\ \l/-\l

7N p L L L
Ngudi dling Trang Ca nhén (ProfileUl) Profile Controller User DB Interaction DB

:Xem théng tin ca nhan & Thong ké :

1 Truy cap "Trang ca nhan"

2 getProfileData(JWT)

i
Ldy théng tin co ban  /
3 fetchUsernfo(userld)

.
I

_ 4 Tra vé (Name, Email, Bio, Avatar)

[Tinh toan thang k&)
5 countWatchlist (userld)

v

_ 6 50 luong phim {e.g., 42)

7 getTopGenres{userld)

v

» 8 Thé loai yéu thich (e.g., Sci-Fi, Horror)

_97Tra vé )SON (Profile + Statistics)

__ 10 Hién thithdng tin & Biéu d6 thdng ké

[Can nhat Profile |
o

1 ap nhat Profile i

11 Thay d6i thdng tin & Nhan "Luu"

hJ

12 Validate dir liéu dau vao (Client-side)

| 13 updateProfile()WT, updatedData)

14 updateRecord{userld, updatedData)_

__ 16 Thong bao "Cdp nhgt thanh cong”

| 15 Update Success ‘ ‘

Hinh 3.8. So' do tuan ty chirc ndng profile management
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3.4.6. So’ @6 tuin ty chirc ning Admin Operations

Biéu do tuan tu: Admin Operations (CRUD & User Management)

% l/-.\\I IA“\\ IA“\I Ir-\l

VAN Ry Ly Ry g
Quan tri vién Admin Dashboard Admin Controller Auth Service Database

: Kiém tra quyén Admin :

1 Truy cap trang Quan tri !

i |
i |
i |
) | |
-
| |
| |

I 2 verifyAdmin(JWT)

3 Authorized (Role: Admin) ! ‘ ‘

:Quén Iy ndi dung (Movies, Genres, Casts) :

CRUD Movies / Genres / Casts ) | | | |
| & Nhip théng tin (PhimyThé loai/Dién vién) #

E | 5 createOrUpdateEntity(data, type) | | |

E E [ sa\.reEntity[dat:a} > E

E E < 7 Success / ErH‘pr ‘ ‘

E L 8 Hién thi thng bao thanh céng 3 E

E 9 Yéu cau xda Entity (D) ;1 E 3 E

' 10 deletentity(ID, type) N

1| 12 markaspetetedio) !

12 Deleted ! ‘ ‘

4 13 Cép nhat danh sach .

E :Quén Iy nguoi dung : E 3 E

User Izllanagement / E 3 E
| 14 Yéu cau danh sach User " ! | !

15 getAllUsers(page, filter) o : 3 E

g 16 queryUsers[}: |

Y

|17 LiStCUSEI’):

18 Hién thi bang ngudi diing

20 toggleUserStatus(UserlD)

Y

21 updateUserStatu s(UserlD, status}_

| 22 Success

-

_, 23 Théng bao "“Trang thai dd cap nhat"

|19 Khoa/Ma khoa tai khoan (UserlD)

Hinh 3.9. So' do tuan tw chirc ndng admin operations
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3.5. Thiét ké co s& dir liéu
3.5.1. ERD (Entity Relationship Diagram)

¥ mavie_id INT < movie_id INT ¥ movie_id INT ¥ movie_id INT ! menie i INT
7 thie VARCHAR (255) 7 thie VARCHAR (255) @ wer _d INT @ e id INT 7 W VARCHAR (255)
O redease year INT  redesase_year INT U user_rate DOUBLE o user_rate DOUBLE 7 redease year INT
7 gemves TEXT 7 gerres TEXT @ ked TINYINT(1) @ ked TINYINT(1) 7 getwes TEXT
< erginal_lang VARCHAR( 20) 7 orginall_lang VARCHAR( 20) 7 arginall_lkang VARCHAR(20)
J drector VARCHAR{2S5) J dredor VARCHAR(2SS) J diredor VARCHAR(25S)
7 das TEXT < das TEXT 7 das TEXT
2 keywords TEXT < keywords TEXT 2 keywards TEXT
< rding DOUBLE  ralting DOUBLE < reking DOUBLE
7 raing_count INT 7 ralting_count INT viaIT J rating_count INT
2 fndl_score DOUBLE 7 findl_score DOUBLE O B MRS,
¥ emal VARCHAR(150)

9 password VARCHAR(2SS )
¥ roke ENUML....)
7 crested_at DATETIME ¥ idINT
2 name VARCHAR{150)
2 rde ENUM...)
J avatar VARCHAR(2SS)
<+ Bograghy TEXT
fa T 2 birthday DATE
@ movie_id INT
@ person_id INT
2 acting_role VARCHAR(150)

i

AL
> name WRHAR(100)

Y dINT
¥ thle VARCHAR (255)

< descripon TEXT

7 paster VARCHAR(2S5)

J year INT

J Gurakion INT

4 tader_url VARCHAR(2SS)
7 crested _at DATETIME

7 keywords TEXT

2 fnal_score DOUBLE

Hinh 3.10. So d6 ERD
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3.5.2. M6 ta chi tiét cac bang
a, Bang “Movies” lvu trir thong tin phim ciia hé thong
Bang 3.12: Table Movies

Movies

Tén cot Kiéu dit liéu Giai thich
id INT Khoa chinh
title VARCHAR Tén phim
description TEXT Gi6i thi¢u phim
poster VARCHAR Anh poster
year INT Néam phat hanh
duration INT Thoi lugng phim
trailer_url VARCHAR Video phim ngin
created_at DATETIME Ngay dang phim
keywords TEXT Tur khoa chinh
final_score DOUBLE Diém xép hang

b, Bang “Users” luu trir thong tin ngwoi dung
Bang 3.13: Table Users

Users

Kiéu dir liéu Giai thich
id INT Khéa chinh
name VARCHAR Tén nguoi dung
email VARCHAR Email nguoi dung
password VARCHAR Mat khau
role ENUM Phén quyén
created_at DATETIME Ngay tao
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¢, Bang “Genres” hru trir thé loai phim
Bang 3.14: Table Genres

Genres
Kiéu dir liéu Giai thich
id INT Khéa chinh
name VARCHAR Thé loai

d, Bang “Ratings” lwu trir lich sir danh gia nguwoi dung
Bang 3.15: Table Ratings

Ratings

Kiéu dir liéu Giai thich
id INT Khéa chinh
user_id INT ID ctia nguoi dung
movie_id INT ID cua phim
score INT Piém danh gid sao
comment TEXT Binh luan
created_at DATETIME Ngay thao tac

e, Bang “Movie_Genres” lru trir thé loai tirng phim
Bang 3.16: Table Movie Genres

Movie_Genres

Kiéu dir liéu Giai thich
id INT Khoa chinh
movie_id INT ID cua phim
genre_id INT ID cua thé loai
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f, Bang “People” luu trir dién vién/dao dién

Giai thich
id INT Khoa chinh
name VARCHAR Tén nguoi
role ENUM Phan quyén
avatar VARCHAR Anh dai dién
biography TEXT Tiéu sir
birthday DATE Ngay sinh

Bang 3.17: Table People

g, Bang “Movie_cats” luu trit moi quan hé dién vién v6i phim

Movie_cats
Kiéu dir liéu Giai thich
id INT Khéa chinh
movie_id INT ID ctua phim
person_id INT ID cua nguoi
acting_role VARCHAR Dién vién hay dao dién

Bang 3.18: Table Movie_cats
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3.5.3. Prisma Schema

// Database Schema - Movie Recommendation System

generator client {
provider = "prisma-client-js"

¥

datasource db {
provider = "mysgl"
url  =env("DATABASE_URL")

model users {

id Int @id @default(autoincrement())
name  String @db.VarChar(100)
email  String @unique @db.VarChar(150)
password String @db.VarChar(255)

role  user_role @default(user)
created_at DateTime? @default(now())
users_data users_data[]

¥

model movies {

id Int @id @default(autoincrement())
title String @db.VarChar(255)
description String? @db.Text

poster  String? @db.VarChar(255)
year Int?

duration  Int?

trailer_url String? @db.VarChar(255)
keywords  String? @db.Text
final_score Float?

created_at DateTime?  @default(now())
movie_casts movie_casts|[]

movie_genres movie_genres[]

users_data users_data[]

@@index([final_score])
}

model genres {
id Int @id @default(autoincrement())
name String @unique @db.VarChar(100)
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movie_genres movie_genres|]

¥

model people {

id Int @id @default(autoincrement())
name String @db.VarChar(150)

role people_role // actor | director

avatar  String?  @db.VarChar(255)
biography String?  @db.Text

birthday DateTime? @db.Date

movie_casts movie_casts[]

model movie_genres {
id Int @id @default(autoincrement())
movie_id Int
genre_id Int
movies movies @relation(fields: [movie_id], references: [id], onDelete: Cascade)
genres genres @relation(fields: [genre_id], references: [id], onDelete: Cascade)

@@unique([movie_id, genre_id])
@@index([movie_id])
@@index([genre_id])

}

model movie_casts {

id Int  @id @default(autoincrement())

movie_id Int

person_id Int

acting_role String? @db.VarChar(150)

movies  movies @relation(fields: [movie_id], references: [id], onDelete:
Cascade)

people  people @relation(fields: [person_id], references: [id], onDelete:
Cascade)

@@index([movie_id])
@@index([person_id])

model users_data {
movie_id Int
user_id Int
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user_rate Float?
liked Boolean @default(false)
comments String? @db.Text

Cascade)
@@id([movie_id, user_id])
@@index([user_id])
@@index([movie_id])

}

model movies_sorted {
movie_id Int @id
title String? @db.VarChar(255)
release_year Int?
genres String? @db.Text
director  String? @db.VarChar(255)
stars String? @db. Text
keywords  String? @db.Text
rating Float?
rating_count Int?
final_score Float?
@@index([final_score])

}

model movies_cleaned {
movie_id Int @id
title String? @db.VarChar(255)
release_year Int?
genres String? @db.Text
director  String? @db.VarChar(255)
stars String? @db.Text
keywords  String? @db.Text
rating Float?
rating_count Int?

final_score Float?
@@index([final_score])

}

enum people_role {

actor

director

¥

enum user_role {
user
admin

¥

users users @relation(fields: [user_id], references: [id], onDelete: Cascade)
movies movies @relation(fields: [movie_id], references: [id], onDelete:
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3.6. Thiét ké hé thong goi y Al

3.6.1. Kién tric module AI
So dd pipeline xtr Iy
Cac thanh phén chinh: Data Loader, Feature Extractor, Similarity Calculator,

Recommender

3.6.2. Quy trinh xt ly dir liéu

Thu thap dataset MovieLens

Tién xu Iy va lIam sach di li¢u

Feature Engineering v&i MultiLabelBinarizer
o Input: List genres,keywords cia mdi phim

o Output: Binary matrix (one-hot encoded)

3.6.3. Thuét toan goi y Content-based

Budc 1: Xay dung Item Profile (Feature Matrix)
Budce 2: Xay dung User Profile tir lich sir tuong tac
Budc 3: Tinh Cosine Similarity

Budce 4: Ranking va loc Top-N
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3.6.4. Flowchart thuat toan

e
é. :
=
—]

E

Hinh 3.11. Flowchart thudt todan goi y Content-based

b

i

SVTH: Duong Minh Buc 49 GVHD: PGS.TS Pham Céng Thing



Xay dung website goi y phim dua trén sé thich nguoi dung

3.7. Thiét ké API
3.7.1. RESTful API Design

a) Khai niém

RESTful API (Representational State Transfer) 1a phong cach thiét ké API
dwa trén giao thie HTTP, str dung cac phuong thitc chuan(GET, POST, PUT,
DELETE) dé thao tac voi tai nguyén (resources), gitip hé thong dé mé rong, dé

bao tri va dé tich hop véi céac dich vu khac.

REST API IN ACTION

REST clients REST server

REST request /)
—_—_— (
E GET/POST/PUT/DELETE method

resource
[:ffjﬂ

REST response resource
XML/JSON format @
—C—

resource

Hinh 3.12. M6 hinh API REST

b) Nguyén tic thiét ké

e Client — Server: Tach biét frontend va backend, frontend chi giao tiép véi
backend théng qua API.

e Stateless: Mdi request phai chira ddy du théng tin can thiét (token xac thue, dit
liéu request), server khong luu trang thai client.

e Resource-based: Mdi tai nguyén duoc biéu dién bang mot URL rd rang (vi du:
/api/movies, /api/ratings).

e Sir dung HTTP Methods diing chuan:

o GET: Lay dit liéu

o POST: Tao méi dir liéu

o PUT / PATCH: Cap nhat dir licu
o DELETE: X6a dir liéu
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e HTTP Status Code:

o 200 OK — Thanh céng

o 201 Created — Tao mdi thanh cong

o 400 Bad Request — Request khong hop 1é

o 401 Unauthorized — Chua xac thuc

o 403 Forbidden — Khong c6 quyén

o 404 Not Found — Khong tim thay tai nguyén

o 500 Internal Server Error — Ldi server

e JSON Format: Dt li€u request va response sir dung dinh dang JSON.
e Versioning: API ¢ version rd rang (vi du: /api/vl1/...).

3.7.2. Danh sach API Endpoints

a, Authentication APIs
Bang 3.19: Mo ta Authentication APIs

Method Endpoint M0 ta

POST lapi/v1/auth/register Dang ky tai khoan nguoi
dung

POST /api/v1/auth/login Ping nhép, tra vé JWT
token

GET /api/v1/auth/profile Lay thong tin ngudi ding
hién tai

POST lapi/v1/auth/logout Ping xut

b, Movie APIs

Bang 3.20: Mo ta Movie APIs

Method Endpoint Mo ta
GET /api/vl/movies Lay danh sach phim
GET lapilvl/movies/{id} Lay chi tiét phim
POST /api/vl/movies Thém phim mdi(Admin)
PUT /api/vl/movies/{id} Cap nhat thong tin phim
DELETE /api/vl/movies/{id} Xba phim
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¢, Rating APIs
Bang 3.21: M6 ta Rating APIs
Method Endpoint Mo ta
POST /api/vl/ratings Nguoi dung danh gia phim
GET /api/v1l/ratings/movie/{movield} Lay danh gia ciia phim
GET [api/vl/ratings/user/{userld} Lay danh gia ctia ngudi

dung

d, Recommendation APIsc
Bang 3.22: Mo ta Recommendation APIs

Method

Endpoint

/api/vl/recommendations/user/{use

Mo ta

GET Goi y phim theo nguoi
rid} dung

GET /api/vl/recommendations/movie/{m [ Goi y phim tuong tu
ovield}

3.7.3. Tich hgp Al Service

a, Cach Backend goi Al Service

> Backend thu thip dit liéu can thiét:

e Lich st xem phim

e Diém rating ciia nguoi dung

e Thong tin phim

> Backend gui request toi Al Service.

> Al Service xur Iy (Content-based Filtering / Collaborative Filtering).

> Al Service tra két qua goi y.

> Backend tra response cho frontend.

b, Request/Response format
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> Request tir Backend t6i Al Service

{
"user_id": 1,
"watched_movies": [

{
"movie_id": 1,
"rating": 8

)2

{

"movie_id": 5,

"rating": 9
}

I

"candidate_movies": [2, 3, 8, 10]

}

> Response tir Al Service vé Backend

"recommendations": [
{
"id": 8,
"title": "Interstellar",
"poster"': "poster_url",
"year': 2014,
""score": 0.92

"id": 3,

"title": "The Matrix",
"poster"': "poster_url",
"year": 1999,

"score™: 0.87

3]
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CHUONG 4: TRIEN KHAI VA PANH GIA

4.1. Mdi truong phat trién
Phan nay trinh bay chi tiét cac cong cu, phdn mém va cu hinh méi trudng dugce sir dung

trong qua trinh phat trién hé thong.

4.1.1. Mbi truong phan cirng
Bang 4.1: Cdu hinh phan cimg phat trién

Thanh phén Céu hinh

CPU Intel Core i5 thé hé 10 tr& 1én / AMD Ryzen 5 hoic
tuong duong

RAM 8 GB tr¢ 1én (khuyén nghi 16 GB)

O cling SSD 256 GB trg 1én

Hé diéu hanh Windows 10/11, macOS, hodc Ubuntu 20.04+

4.1.2. Méi trwong phin mém

Bdng 4.2: Danh sdch phan mém va cong cu phdt trién

Cong cu/Phin mém Phién ban Muc dich sir dung

Visual Studio Code | 1.85+ IDE chinh cho phat trién Frontend va
Backend

Node.js 20.X LTS Runtime cho Backend va build Frontend

Python 3.10+ Phat trién AT Module

MySQL Server 8.0 H¢ quan tri co s¢ dir li€u

MySQL Workbench | 8.0 Cong cu quan 1y va thiét ké CSDL

Git 2.40+ Quan 1y phién ban ma ngudn

Postman 10.x Kiém thir API

Jupyter Notebook 7.X Phat trién va thir nghiém thuat toan ML

Docker (tuy chon) 24.x Container hoa ting dung
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4.1.3. Cac thu vién va framework

Frontend:
Bang 4.3: Thu vién Frontend
Thu vién Phién ban Chirc nang
React 18.x Thu vién xay dung giao dién nguoi dung
Next.js 14.x Framework React v&i SSR, routing,
optimization
TailwindCSS 3.X Utility-first CSS framework
AXios 1.x HTTP client cho API requests
React Query 5.X Quan ly state va caching cho API
Backend:
Bang 4.4: Thu vién Backend
Thuw vién Phién ban Chirc nang
Express.js 4.x Web framework cho Node.js
Prisma 5.x ORM type-safe cho database
jsonwebtoken 9.x Tao va xac thuc JWT token
beryptjs 2.X Mai hoa mat khau
cors 2.X Xir ly Cross-Origin Resource Sharing
dotenv 16.x Quan 1y bién mdi truong
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Al Module:

Bang 4.5: Thu vién AI Module

Thuw vién Phién ban Chirc nang
FastAPI 0.109+ Web framework Python hi¢u nang cao
Scikit-learn 1.4+ Thu vién Machine Learning
Pandas 2.X Xur 1y va phan tich dir li¢u
NumPy 1.26+ Tinh toan ma tran va vector
uvicorn 0.27+ ASGI server cho FastAPI

4.2. Trién khai hé thong

4.2.1. CAu triic thw muc dy 4n
Du an dugrc t6 chure theo kién triic monorepo véi 3 thu muc chinh twong tmg véi 3 ting

ctia hé thong:
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movie-recommend/

|—— package.json

— client/

I— .gitignore
I— eslint.config.js
I— index.html
|— package.json

|— postcss.config.js
— README.md

I— tailwind.config.js

|— tsconfig.app.json
I— tsconfig.json
— tsconfig.node.json
I—— vite.config.ts
I
— public/
| L— images/
I
L— sre/
I— App.tsx
I—— index.css
I—— main.tsx
I
I— api/
| I— adminApi.ts

| F— authApi.ts

| L— movieApi.ts

|
— assets/

I— components/

I— Navbar.tsx

I— ProtectedRoute.tsx  # Route protection
# Admin-specific components
I— AdminLayout.tsx # Admin page layout

|
I
I
|
| I— DataTable.tsx
I
I
|

L— admin/

|— Modal.tsx

L— Pagination.tsx  # Pagination component

I— context/

I— AuthContext.tsx

|

L— pages/
I— Home.tsx
I— Movies.tsx

I— MovieDetail.tsx
— TopMovies.tsx

# Root package.json

# Frontend React Application

# Main app component with routing

# Global styles
# Entry point

# API integration layer
# Admin API calls

# Authentication API
# Movie & watchlist API

# Static assets

# Reusable components

# Navigation bar

# Modal component

# React Context providers

# Page components
# Home/landing page
# Movies listing page

# Top rated movies

# Data table component

| # Authentication context
| L— WatchlistContext.tsx # Watchlist state management

# Movie detail page
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— Recommended.tsx ~ # Al recommendations
I— Login.tsx # Login page
I— Register.tsx # Registration page
— Watchlist.tsx # User watchlist
— Profile.tsx # User profile
L— admin/ # Admin pages
I— Dashboard.tsx ~ # Admin dashboard
I— AdminMovies.tsx # Manage movies
|— AdminGenres.tsx # Manage genres
— AdminCasts.tsx # Manage casts
L— AdminUsers.tsx  # Manage users

|— server/ # Backend Node.js/Express Application
F— env # Environment variables
I—— .gitignore
I—— package.json
I— tsconfig.json
|—— prisma/
| L— schema.prisma # Database schema definition
L— sre/
I—— index.ts # Server entry point
I— controllers/ # Request handlers

I— auth.controller.ts # Auth endpoints
— movies.controller.ts # Public movie endpoints
— watchlist.controller.ts # Watchlist endpoints
L— admin/ # Admin controllers

— admin.casts.controller.ts

— admin.genres.controller.ts

— admin.movies.controller.ts

L— admin.users.controller.ts

|— middlewares/ # Express middlewares
| L— auth.middleware.ts # JWT authentication

I— routes/ # API route definitions
— auth.routes.ts # /api/auth
— movies.routes.ts ~ # /api/movies
— watchlist.routes.ts # /api/watchlist
— recommendation.routes.ts # /api/recommendations
L— admin/ # Admin routes
|— index.ts # Admin route aggregator
I— admin.movies.routes.ts
I— admin.genres.routes.ts
— admin.casts.routes.ts
L— admin.users.routes.ts

I— services/ # Business logic layer
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| |— recommendation.service.ts # Python ML integration
| |— watchlist.service.ts

| L— admin/ # Admin services

| — admin.casts.service.ts

| — admin.genres.service.ts

|  |— admin.movies.service.ts

| L— admin.users.service.ts

|

— prisma/

| L— client.ts # Prisma client instance
L— utils/ # Utility functions
L— response.ts # Response formatting
L— rec_system/ # Recommendation System
L— MovieDude/ # Python ML recommendation engine
I— .gitignore
— LICENSE
— README.md

|—— requirements.txt # Python dependencies

L— sre/
L— main.py # ML recommendation script
rec_system/ # Python ML Recommendation System
L— MovieDude/ # MovieDude Framework
I— .gitignore
|— LICENSE # License file
|— README.md # Documentation
I— requirements.txt # Python dependencies
I
L— sre/ # Source code
I— connection.ipynb # Jupyter notebook for DB connection testing
I— db_mysql.py # MySQL database connection utilities
|— main.py # Main entry point - ML recommendation engine
I— __pycache / # Python bytecode cache
I
I— modules/ # Core recommendation modules
| I— __init _.py # Module initializer
engine.py # Recommendation engine logic

I
| I— find by title.py # Search movies by title
| I— find user interests.py # Analyze user preferences
| I— watched movies.py # Fetch user watch history
| L— pycache /
|
L— scripts/ # Utility scripts

I— login.py # User authentication helper

L— pycache /

Hinh 4.1. Céu triic thu muc dw én
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4.2.2. Trién khai co s& dir liéu
Co s¢ dit lieu duge dinh nghia thong qua Prisma Schema, cho phép quan 1y database

migration mot cach c6 version control. Dudi day la schema chinh ctia hé thong:

generator client {

provider = “prisma-client-js"}
datasource db {

provider = "mysql"

url =env("DATABASE_URL")}
model User {
id Int @id @default(autoincrement())

email  String @unique
password String
name  String
role Role @default(USER)
status  Status @default(ACTIVE)
createdAt DateTime @default(now())
updatedAt DateTime @updatedAt
ratings Rating[]}
model Movie {
id Int @id @default(autoincrement())
title String
overview String @db.Text
posterPath String?
releaseDate Date Time?
voteAverage Float @default(0)
voteCount Int @default(0)
createdAt DateTime @default(now())
updatedAt DateTime @updatedAt
genres  MovieGenre[]
ratings  Rating[]}
model Genre {
id Int @id @default(autoincrement())
name String @unique
movies MovieGenre[]}
model MovieGenre {
movield Int
genreld Int
movie Movie @relation(fields: [movield], references: [id], onDelete: Cascade)
genre Genre @relation(fields: [genreld], references: [id], onDelete: Cascade)
@@id([movield, genreld])}
model Rating {

id Int @id @default(autoincrement())
userld Int

movield Int

rating  Float

createdAt DateTime @default(now())
updatedAt DateTime @updatedAt
user User @relation(fields: [userld], references: [id], onDelete: Cascade)
movie  Movie @relation(fields: [movield], references: [id], onDelete: Cascade)
@@unique([userld, movield])}
enum Role {
USER
ADMIN}
enum Status {
ACTIVE
INACTIVE}

Hinh 4.2. Prisma Schema dinh nghia cdu tric co sé dir liéu
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Dé khoi tao va migrate database, st dung cac 1énh Prisma CLI:

# Tao migration tir schema
npx prisma migrate dev --name init

# Generate Prisma Client
npx prisma generate

# Seed dit liéu mau (néu co)
npx prisma db seed

Hinh 4.3. Su dung cac lénh Prisma CLI dé khdi tao migrate

4.2.3. Trién khai Backend API
Backend dugc xay dung voi Express.js, tuan tha theo mé hinh MVC. Dudi day 1a mot

s0 doan code quan trong:

a) Cau hinh Express Server:

const express = require(’express’);
const cors = require(‘cors");
const helmet = require('helmet’);
const morgan = require('morgan’);
const authRoutes = require('./routes/auth.routes');
const movieRoutes = require(’./routes/movie.routes');
const ratingRoutes = require('./routes/rating.routes");
const recommendRoutes = require('./routes/recommend.routes’);
const adminRoutes = require('./routes/admin.routes’);
const app = express();app.use(helmet());
app.use(cors({ origin: process.env.FRONTEND_URL, credentials: true }));
app.use(morgan('dev"));
app.use(express.json());
app.use(‘/api/auth’, authRoutes);
app.use(‘/api/movies', movieRoutes);
app.use(‘/api/ratings', ratingRoutes);
app.use(‘/api/recommend’, recommendRoutes);
app.use(‘/api/admin’, adminRoutes);
app.use((err, req, res, next) => {

console.error(err.stack);

res.status(500).json({ error: 'Internal Server Error' });3});
const PORT = process.env.PORT || 5000;
app.listen(PORT, () => {

console.log("Server running on port ${PORT});});

Hinh 4.4. Cau hinh Express Server
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b) Authentication Middleware v6i JWT:

/I src/middlewares/auth.middleware.js

const jwt = require(‘jsonwebtoken");

const { PrismaClient } = require('@prisma/client’);
const prisma = new PrismacClient();

const authMiddleware = async (req, res, next) => {

try {
const token = reg.headers.authorization?.split(" )[1];

if ('token) {
return res.status(401).json({ error: 'Access token required' });

}

const decoded = jwt.verify(token, process.env.JWT_SECRET);
const user = await prisma.user.findUnique({

where: { id: decoded.userld },

select: { id: true, email: true, name: true, role: true, status: true }

b

if (luser || user.status ==="INACTIVE') {

return res.status(401).json({ error: 'Invalid or inactive user' });
}

req.user = user;
next();
} catch (error) {
return res.status(401).json({ error: 'Invalid token' });
}
3

const adminMiddleware = (req, res, next) => {
if (reg.user.role '=="ADMIN") {
return res.status(403).json({ error: 'Admin access required' });

}

next();

}3

module.exports = { authMiddleware, adminMiddleware };

Hinh 4.5. Authentication Middleware véi JWT
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¢) Rating Controller:

/I src/controllers/rating.controller.js
const { PrismaClient } = require('@prisma/client’);
const prisma = new PrismaClient();

const rateMovie = async (req, res) => {
try {
const { movield, rating } = req.body;
const userld = reg.user.id;

/I Validate rating range
if (rating < 1 || rating > 10) {

}

Il Upsert rating (create or update)

const userRating = await prisma.rating.upsert({
where: {

userld_movield: { userld, movield }

+

update: { rating },

create: { userld, movield, rating }

hok

/I Update movie average rating

const aggregation = await prisma.rating.aggregate({
where: { movield },

_avg: { rating: true },

_count: { rating: true }

hok

await prisma.movie.update({

where: { id: movield },

data: {

voteAverage: aggregation._avg.rating || 0,
voteCount: aggregation._count.rating

}

b

res.json({ success: true, rating: userRating });

} catch (error) {
console.error('Rate movie error:', error);
res.status(500).json({ error: 'Failed to rate movie' });

}
¥

module.exports = { rateMovie };

return res.status(400).json({ error: 'Rating must be between 1 and 10' });

Hinh 4.6. Rating Controller
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4.2.4. Trién khai AI Module
Al Module dugc xay dung vdi Python FastAPI, thuc hién thudt toan Content-based

Filtering. Module hoat dong doc 1ap va giao tiép véi Backend thong qua Python

subprocess.

a, Luong hoat dong

Client (React)

I HTTP Request
Backend (Node.js/Express)

| Spawn Python Process
Python Script (MovieDude)

| Query MySQL Database

I ML Processing

| Return JSON via stdout
Backend (Node.js)

| Parse & Return
Client (React)

Hinh 4.7. Luéng hoat déng

b, Recommendation Engine

# engine.py
try:
import pandas as pd
import numpy as np
from sklearn.preprocessing import MultiLabelBinarizer
from sklearn.metrics import pairwise_distances
from db_mysql import get_conn

try:
from modules.watched_movies import catch_watched _movies

except Exception:
from watched_movies import catch_watched_movies

except ImportError as error:
print("\033[1;33m"' [ Failed to import modules "*\033[0m", error)

def movie_recommender(user_id: str, recommendation_input, filter_watched: bool,
filter_top_rank: bool) -> list[str]:
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conn = get_conn()
df = pd.read_sql(
"SELECT movie_id, title, genres, keywords, final_score FROM
movies_sorted",
conn

)

conn.close()

iIf filter_watched:
watched = catch_watched_movies(user_id)
df = df[~df["movie_id"].isin(watched)]

features = ["genres”, "keywords"]
for col in features:
df[col] = df[col].fillna(""").str.lower().str.strip().str.split(",")
df[col] = df[col].apply(lambda x: [item.strip() for item in X if item.strip()])

encoders = {}

encoded_features =[]

for col in features:
mlb = MultiLabelBinarizer()
encoded = mlb.fit_transform(df[col])
encoded_features.append(encoded)
encoders[col] = mlb

encoded_matrix = np.hstack(encoded_features).astype(bool)

user_vector = np.hstack([
encoders[col].transform([val]) for col, val in zip(features,
recommendation_input)
]).astype(bool)

distances = pairwise_distances(
encoded_matrix,
user_vector.reshape(1, -1),
metric="jaccard"

)

df["similarity"] = (1 - distances.flatten())
if filter_top_rank:
top_list = df.sort_values(by=["similarity", "final_score"], ascending=[False,
False]).head(10)
else:
top_list = df.sort_values(by="similarity", ascending=False).head(10)
return top_list["title"].tolist()

Hinh 4.8. Recommendation Engine
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4.2.5. Trién khai Frontend
Frontend duogc xdy dung véi Next.js 14 sit dung App Router, két hop TailwindCSS cho

styling va React Query cho state management. Dudi day 1a mot s6 component chinh:

a) Movie Card Component:

import { Link } from "react-router-dom";

interface Movie {
id: number;
title: string;
poster: string;
year: number;
avgRating?: number | null;}
interface Props {
movie: Movie;
}
export default function MovieCard({ movie }: Props) {
If (Ymovie.id) return null;
return (
<Link to={"/movies/${movie.id} } className="block w-48">
<div className="rounded-lg overflow-hidden shadow-md hover:shadow-Ig
transition"><img
src={movie.poster}
alt={movie.title}
className="w-full h-64 object-cover"
onError={(e) => {
e.currentTarget.src = "/images/movie-placeholder.jpg”; }}/>
{/* Info */}
<div className="p-3 bg-black text-white">
<h3 className="font-semibold text-sm truncate">{movie.title}</h3><p
className="text-xs text-gray-400"> {movie.year}</p>
{movie.avgRating && (
<p className="text-yellow-400 text-sm">
% {movie.avgRating.toFixed (1)}
</p>
)}
</div>
</div>
</Link>);}

Hinh 4.9. Movie card component
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b) Navbar Component:

import { Link, useLocation, useNavigate } from "react-router-dom";
import { useAuth } from "../context/AuthContext";

export default function Navbar() {
const { user, isAuthenticated, logout } = useAuth();
const location = useLocation();
const navigate = useNavigate();
const navLinks = [
{ path: "/", label: "Trang chu" },
{ path: "/movies", label: "Phim" },
{ path: "/top", label: "Xép hang" },
{ path: "/recommended", label: "Go1 y" },];
const isActive = (path: string) => location.pathname === path;
const handleLogout = () => {logout();navigate("/");};return (
<nav className="bg-black text-white px-6 py-4 flex justify-between items-
center">
{/* Logo */}
<Link to="/" className="text-xI font-bold">
Movie<span className="text-red-600">Hub</span></Link{/* Navigation */}
<div className="flex gap-6">
{navLinks.map((link) => (
<Link key={link.path}to={link.path}
className={isActive(link.path) ? "text-red-500" : “text-gray-300"}>

<Link to="/admin" className="text-yellow-400">Admin</Link>)} </div>
{/* Auth */}
{isAuthenticated ? (
<button onClick={handleLogout} className="text-sm text-gray-300">
Ping xuat
</button>
) (
<Link to="/login" className="text-sm text-gray-300">
Dang nhéap
</Link>
)}
</nav>
);
}

Hinh 4.10. Navbar component
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¢) ProtectedRoute:

import { Navigate, useLocation } from "react-router-dom";
import { useAuth } from "../context/AuthContext";

interface Props {
children: React.ReactNode;
requireAdmin?: boolean;

¥

export default function ProtectedRoute({ children, requireAdmin = false }: Props) {
const { isAuthenticated, isAdmin, loading } = useAuth();
const location = useLocation();

If (loading) return <p>Loading...</p>;

if (YisAuthenticated) {
return <Navigate to="/login" state={{ from: location }} replace />;

¥

if (requireAdmin && 'isAdmin) {
return <Navigate to="/" replace />;

¥

return <>{children}</>;

¥

Hinh 4.11. ProtectedRoute

4.3. Két qua thue nghiém

Phén nay trinh bay két qua trién khai hé thong thong qua cac giao dién ngudi dung va

két qua hoat dong cua thuat toan goi y.

4.3.1. Giao dién ngudi dung
a) Trang chu:
Trang chu hién thi danh sach phim phd bién, phim méi cip nhat va goi y c4 nhan (néu
da dang nhap). Giao dién dugc thiét ké véi tone mau t6i, phit hop véi trai nghiém xem

phim.
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Kham pha thé

ng chd ban. T nhirng bom tan Hollywood
au A

© Tim hiéu them

Phim néi bat

Nhng bd phim dugc yéu thich nhat

ERINEIN
a Lox oTHNG
Hinh 4.12. Giao dién trang chu

b) Trang dang nhap/dang ky:

Dang nhap

Email

dmd@gmail.com

Mat khau

DPang nmhap

Chuwra co tai khoan™?

Hinh 4.13. Giao dién dang nhap
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Email

dmd@gmail.com

Mat khau

Xac nhan méat khau

Dang ky

Da co tai khoan?

Hinh 4.14. Giao dién ding ky
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¢) Trang danh sach phim:

Trang hién thi danh sach phim vdi cac chirc nang loc theo thé loai, tim kiém va phan

trang.

M Movie

Trang chil / Kham pha phim
Kham pha phim
2357 bd phim dang ché ban

% 19 thé logi +4 Trang 1/99 Méi nhét

Thé loai

= Titc

Hinh 4.16. Chirc nang loc theo thé loai
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d) Trang chi tiét phim:

Trang chi tiét hién thi day di thong tin phim bao gdm: poster, tén phim, mé ta, thé loai,
ngay phat hanh, diém danh gia. Nguoi dung c6 thé danh gia phim va xem danh sach

phim tuong tu.

M Movie rang chd hirr Xép hang >him dé xuét (o} DM Dwong Minh Birc

Kid

The Next Karate Kid

% 0.0 (0aanhgia) 1994 107 phit

take Julie, a troubled teenager, under g after he leans
just with her

Q Yéu thich

Hinh 4.17. Giao dién chi tiét phim

Viét danh gia

nhan cda ban vé bd phim nay.

/A Guri danh gia

Hinh 4.18. Chirc nang danh gia phim
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M Movie Trang ch hir Xéphang  Phim dé xudt DM Duong Minh Buc

% Top 10 Phlm Xuit Sic

Xép hang dua trén diém tong hop

Diém ti thié Tong s phir
. 0.76+ W @ 10 phim

k ~ The Dark Knight

o * 085 * 0.8 /50

N

© Yéuthich = Chiasé

Hinh 4.19. Danh sdach 10 b6 phim cé dwoc nhiéu nguoi danh gid tot nhdt

e) Trang goi y ca nhan:

Sau khi ngudi dung danh gida mot sé phim, hé théng sé& hién thi danh sach phim goi ¥

dua trén sé thich ca nhan.

Phim dé xust o} DM Duong Minh Buc

% Pé xuat cho ban

Phim duoc g dura trén s¢ thich cua ban

Hinh 4.20. Giao dién goi y phim cd nhan
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f) Giao di¢n quan tri:
Admin c6 thé quan ly phim (thém, stra, x6a) va quan ly nguoi dung (xem danh séch,

khoéa/mao khoa tai khoan).

Tran Binh Tri
ADMIN

Trén Binh Tri
Administrator

Dashboard

Téng quan hé théng quan 1§ phin

Dashboard

i - B

Quan Iy Thé loai

x6a phim ¢ a, x6a thé loa

> Thaloa Quén Iy Phim

£ Ngudiding

Thao tac nhanh

+ Thém phim méi + Thém dién vién

Hinh 4.21. Giao dién trang quan tri cua admin

n Tran Binh Tri
him  Xéphang  Phim @& xudt . v
ADMIN

Quan ly Phim
ac phim trong hé théng
Q_ Tim kiém phim + Thém phim méi

Dénh gia

The Warriors.
-4 phit

Thiiller  Action

£ Ngudiding

Manhunter

Comedy  Adventure +1

Hinh 4.22. Giao dién quan ly phim
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Thém phim méi

Adventure Animation C Crime Documentary Drama Family

Music Mystery Rol ce E tion Thriller T

Dao dién

Hinh 4.23. Form thém/swa phim

. Tran Binh Tri
ADMIN N

Quan Iy Thé loai

+ Thém thé loai
Phim

Thé loai Tén thé loai Sé phim

Action 624 phim

R Ngudi ding

Adventure 492 phim

Animation

831 phim

429 phim

10 phim

Hinh 4.24. Giao dién qudn 1y thé logi
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n Tran Binh Tri
him  Xéphang  Phim 0é xuat . v
ADMIN

Q, Tim kiém Titcavaitrd ~
Phim

& Thé loai Anh Tén ay sinl $6 phim
é loai
o
Dién vién (-3'5‘ Bong Joor-ho - 0 phim
& Ngudiding
Christopher Nolan - 0 phim
Leonardo DiCaprio

Margot Robbie

Robert Downey Jr.

Tran Binh Tri
ADMIN

Quan ly Ngwe&i dung

Xem va quan ngudi ding

Q. Tim theo tén hoac Tétca quyén ~
Phim

S Thé loai Ho tén Quyén Dénh gia Ngay tac
N Nguy&n Nam Khanh

= Didn vien 0danh gia 16/1/2026

Nguai ding p  PhamVan Knhanh 0 danh gia 31122025

. Tr‘énamnrn e o 311212025

D Duvng Ml‘nh Birc 26/11/2025

Hinh 4.26. Giao dién quan Iy nguoi dung

4.3.2. Két qua thuit toan goi y
Pé danh gia hi¢u qua cua thuat toan Content-based Filtering, h¢ théng dugc thir nghiém
v6i mot tap dir lidu gdm 1000 phim va 100 ngudi dung. Dudi day 1a mot s6 két qua minh
hoa:
Vidu 1: Nguwoi dung thich phim hanh dong

Nguoi dung A da danh gia cao cac phim:
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Bang 4.6: Phim da danh gia cua nguoi dung A

Phim d4 d4nh gia Thé loai
The Dark Knight Action, Crime, | 9/10
Drama
Inception Action, Sci-Fi, | 10/10
Thriller
The Matrix Action, Sci-Fi 8/10
Két qua goi ¥ tir hé thong:

Badng 4.7: Két qua goi y cho nguoi ding A

Thé loai Similarity

Interstellar Adventure, Drama, | 0.89
Sci-Fi

The Prestige Drama, Mystery, | 0.85
Sci-Fi

Batman Begins Action, Crime, | 0.92
Drama

Tenet Action, Sci-Fi, | 0.88
Thriller

Mad Max: Fury Road Action, Adventure, | 0.79
Sci-Fi

Nhan xét: Hé thong di goi y cac phim c6 thé loai twong tu (Action, Sci-Fi) voi cac phim
ma ngudi dung da danh gia cao. Cac phim goi y déu c6 diém similarity tir 0.79 trg 1én,

cho théy thuat toan hoat dong hi¢u qua.

Vi du 2: Tim phim twong tuw

Khi nguoi ding xem chi tiét phim "Titanic" (Romance, Drama), hé théng goi y cic phim

tuong tu:
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Bang 4.8: Phim twong ty voi "Titanic”

Phim twong tw Thé loai Similarity
The Notebook Drama, Romance 0.91
A Walk to Remember Drama, Romance 0.87
Romeo + Juliet Drama, Romance 0.84
Pride & Prejudice Drama, Romance 0.82
LalLalLand Comedy, Drama, | 0.78
Romance

4.3.3. Panh gia hiéu nang
Hé thong dugc do luong hiéu ning véi cac chi sb sau:

Bing 4.9: Panh gid hiéu nding hé thong

Gia tri Danh gia
Thoi gian load trang chu <2 giay Tét
Thoi gian tinh todn goi ¥ (1000 phim) | < 500ms Tét
Thoi gian tim phim tuong tu < 200ms Rt tot
API Response Time (trung binh) < 100ms Rt tot
S6 request dong thoi hd tro 100+ Pat yéu cau
4.4. Danh gia

4.4.1. Két qua dat dwoc
D06 4n d3 hoan thanh cac muc tiéu dé ra ban dau:

Vé mit chirc niing:
« Xay dung thanh cong hé théng dang ky, ding nhap véi xac thuc JWT.

« Hién thi danh sach phim vé6i day du thong tin, hd trg loc va phan trang.
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* Cho phép nguoi dung danh gia phim va xem lich st danh gia.
« Trién khai thuit toan Content-based Filtering dé goi ¥ phim c4 nhan.
« Hién thj danh sach phim tuong tu dua trén ndi dung.

» Xay duyng trang quan tri cho Admin quan ly phim va nguoi dung.

Vé mit ky thuit:

« Ap dung kién trac 3-tier tach biét rd rang Frontend, Backend va AI Module.

* Str dung cac cong nghé hién dai: React, Next.js, Node.js, FastAPI, Prisma ORM.

« Trién khai RESTful API chuin véi documentation day du.

« Pam bao bao mat vdi ma hoa mat khau va JWT authentication.

* Giao di¢n responsive, than thién voi nguoi dung.

4.4.2. Han ché , ’

Bén canh nhiing két qua dat dugc, hé thong van con mot s6 han ché:

« Cold-start problem vé&i nguoi dung méi: Hé thong chua thé dua ra goi y tot cho
nguoi dung chua co lich sur danh gia.

« Over-specialization: Content-based Filtering c¢6 xu hudéng goi y cac phim qué giéng
nhau, gidm tinh da dang.

« Chua tich hop streaming video: Hé thong chi hién thi thong tin phim, chua c6 chirc
ning xem phim truc tuyén.

« Scalability: V&i luong dit liéu 16n (hang triéu phim), can tdi uu hoa thuat toan va co
sO ha tang.

« Chua c6 chirc ning social: Chura hd trg chia sé, binh luan hodc theo ddi nguoi ding
khac.

4.4.3. Huéng phat trién
Dé hoan thién va nang cao chét lugng hé théng, mot sb hudng phat trién trong tuong

lai bao gom:
« Hybrid Recommendation System: Két hgp Content-based Filtering voi

Collaborative Filtering dé cai thién d6 chinh x4c va da dang cta goi y.
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« Deep Learning: Ap dung cac mo hinh Neural Network nhu Autoencoder, Neural

Collaborative Filtering dé hoc cac ddc trung phtrc tap hon.

* Real-time Recommendation: Cap nhat ggi ¥ theo thoi gian thyc dya trén hanh vi
browsing ctia ngudi dung.

« Tich hop streaming: Hop tic véi cac nén tang video hodc tich hop API dé cung cép
trai nghiém xem phim tryc tiép.

« Mobile Application: Phat trién tmg dung di dong native voi React Native hodc
Flutter.

« Social Features: Thém chirc nang binh luan, danh gia chi tiét, chia s¢ 1én mang xa
hoi.

« A/B Testing: Trién khai framework A/B testing dé danh gia va cai tién thuat toan

recommendation lién tuc.

Két luan chuong 4

Chuong 4 di trinh bay chi tiét qua trinh trién khai hé théng website goi ¥ phim, tir viéc
thiét 1ap moi truong phat trién, cau trac du an, dén trién khai tung module cua hé théng.
Céc két qua thuc nghiém cho thay thuét toan Content-based Filtering hoat dong hiéu qua
trong viéc goi y phim phtt hop vai s thich nguoi ding. Mic di con mot s han ché, hé
théng da dap ing dugc cac yéu cau dit ra ban dau va c6 nhiéu tiém ning phat trién trong

tuong lai.
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KET LUAN

1. Tong két

D6 an t6t nghiép "Xay dung website goi y phim dya trén s¢ thich ngudi dung" da duoc
hoan thanh véi day du cac muyc tiéu dé ra ban dau. Trong qua trinh thyc hién d an, sinh
vién d3 nghién ctu va 4p dung thanh cong cic kién thirc vé hé théng goi ¥
(Recommendation System), dic biét 1a phuwong phap Content-based Filtering, két hop

v6i cac cong nghé web hién dai dé xay dung mot ing dung hoan chinh.

H¢ théng duoc thiét ké theo kién tric 3-tier voi sy tach biét rd rang gitra Frontend
(Next.js, React, TailwindCSS), Backend (Node.js, Express, Prisma, MySQL) va Al
Module (Python, FastAPI, Scikit-learn). Kién trac nay dam bao tinh module hoa, dé bao

tri va mo rong trong tuong lai.

Thuat toan Content-based Filtering dugc trién khai st dung k¥ thuat Multi-label
Binarization cho dic trung thé loai va TF-IDF cho dic trung vin ban (md ta phim), sau
d6 ap dung Cosine Similarity dé tinh d6 twong dong giita cac phim. Két qua thuc nghiém
cho thiy thuat toan hoat dong hiéu qua, dua ra cac goi y phi hop véi so thich ciia ngudi
dung dua trén lich st danh gia.

2. Két qua dat dwoc

Vé mit ly thuyét:

« Nghién ciru va hé théng hoa kién thitc vé Recommendation System, bao gom cac
phuong phap Collaborative Filtering, Content-based Filtering va Hybrid Methods.

« Tim hiéu siu vé Content-based Filtering v4i cac k¥ thuat Feature Representation (One-
hot Encoding, Multi-label Binarization, TF-IDF) va Similarity Measures (Cosine
Similarity, Euclidean Distance).

« Nam viing quy trinh phat trién phdn mém theo phuong phap huéng ddi twong (OOAD)

va md hinh Agile.

Vé mit thue tién:
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« X4y dung thanh céng website goi ¥ phim voi day du cac chirc nang: dang ky, ding
nhap, xem danh sach phim, tim kiém, xem chi tiét, danh gia phim, nhan goi ¥ c4 nhan
va xem phim tuong tu.

« Trién khai thanh cong thuit toan Content-based Filtering voi kha ning phén tich dic
trung phim va tinh toan do twong dong hiéu qua.

« Thiét ké giao dién ngudi dung truc quan, than thién véi trai nghiém xem phim,
responsive trén nhiéu thiét bi.

» Xay dung trang quan tri cho phép Admin quan 1y phim va nguoi dung mot cach hiéu
qua.

« Pam bao bao mat hé thdng v6i ma hoa mat khau (berypt) va xac thuc JWT.

3. Han ché

Maic du da dat dugc nhitng két qua nhat dinh, d6 an van con mot sd han ché can duoc
khic phuc:

« Cold-start Problem: H¢ thdng chua c6 giai phap t6t cho ngudi dung méi chua c6 lich
sir danh gia. Hién tai chi hién thi phim pho bién nhu mot giai phap tam thoi.

« Over-specialization: Content-based Filtering c6 xu huéng goi ¥ cac phim qua giéng
vOi1 nhitng gi nguoi dung da xem, lam gidm tinh da dang va kham pha.

« Gi6i han vé dir liéu: Chat luong goi ¥ phu thudc nhiéu vao chit lugng metadata cta
phim (mo ta, thé loai). Véi nhitng phim c¢6 md ta nghéo nan, thuat ton cé thé khong
hoat dong tbt.

« Chura tich hop streaming: Hé thong chi cung cap thong tin va goi y phim, chua co
chtrc nang xem phim truc tuyén.

« Scalability: Voi luong dir 1iéu 16n hon (hang triéu phim, triéu nguoi dung), can ¢ cac

giai phap t6i vu hoa vé mit thuat toan va ha tang.

4. Huéng phat trién
Pé khic phuc cic han ché va nang cao chat lugng hé thong, mot s6 hudng phat trién

trong twong lai bao gdm:
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« Hybrid Recommendation System: Két hop Content-based Filtering voi
Collaborative Filtering dé tan dung wu diém cua ca hai phuong phap, cai thién d6 chinh
xac va da dang cua goi y.

« Ap dung Deep Learning: Sir dung cdc mo hinh nhu Neural Collaborative Filtering,
Autoencoder, hodc Transformer-based models dé hoc cac dic trung phtre tap hon tur div
liéu.

» Context-aware Recommendation: Tich hop thong tin ngit canh nhu thoi gian, dia
diém, thiét bj dé dua ra goi y phu hop hon.

« Phat trién Mobile App: Xay dung ung dung di dong voi React Native hodc Flutter
dé mo rong kha ning tiép can ngudi dung.

« Tich hop tinh ning xa hdi: Thém chirc ning binh luan, ddnh gia chi tiét, chia sé lén
mang xi hoi, theo ddi nguoi dung khac dé ting tinh twong tac.

« A/B Testing Framework: Xay dung hé théng A/B testing dé danh gia va cai tién thuat
toan recommendation mot cach lién tuc dya trén dit liéu thuc té.

« Microservices Architecture: Chuyén dbi sang kién triic microservices voi container

orchestration (Kubernetes) dé dam bao kha ndng mé rong va do tin cdy cao.

5. Loi két

Qua qua trinh thyuc hi¢n dd 4n, sinh vién da c¢6 co hoi van dung céc kién thirc d3 hoc véao
mot bai toan thyc té, dong thoi tich liy thém nhiéu kinh nghiém quy bau trong viéc phat
trién tng dung web full-stack va xdy dung hé thong Machine Learning. D6 an khong
chi 14 san pham tong két qua trinh hoc tap ma con 12 nén tang dé sinh vién tiép tuc nghién

ctru va phat trién trong linh vuc Recommendation System va Tri tué nhan tao.

Sinh vién xin chan thanh cam on thay/c6 hudng dan d3 tan tinh chi bao, gop ¥ trong sudt
qué trinh thyc hién d6 an. Mic du di ¢ gang hoan thién, do 4n khong tranh khéi nhiing
thiéu sot, rat mong nhan dugc sy gop y tur théy/cé va céc ban dé dd an dugc hoan thién

hon.
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PHU LUC A

Ma nguén du an dugc luu trr cong khai tai:
Github: https://github.com/duongminhduc23092002/moviehub-recsystem
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PHU LUC B

% Hudng dan cai dit va chay chuong trinh:

> B.1. Cai dat Backend
cd backend

npm install

CAu hinh bién méi truong trong file .env:

PORT=5000

DATABASE_URL=sqlite.db

JWT_SECRET=your_secret_key
Chay backend:

npm run dev

> B.2. Cai dat Client

cd client
npm install

npm run dev
Ung dung frontend s& chay tai:
http://localhost:5173
> B.3. Cai dat Module Al goi y phim
Chay module goi y:

main.py
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