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Trong bdi canh nhu cau giai tri truc tuyén ngdy cang gia ting, viéc xay dung cac hé
thong dat vé xem phim thong minh va ca nhan héa trd thanh xu hudng tat yéu. Dé tai
nay tap trung nghién ctru va phat trién mot hé théng dit vé xem phim truc tuyén tich
hop tri tué nhan tao (AI), cu thé 1a mé hinh hoc siu LSTM (Long Short-Term Memory),
nham nang cao trai nghiém ngudi dung thong qua viée tu dong goi ¥ cac bd phim phu
hop v&i s¢ thich cd nhan va hanh vi lich str.

Hé théng duoc xay dung theo kién truc da ting, bao gdm: frontend st dung framework
Nuxt.js (Vue 2) dé xay dung giao dién ngudi dung than thién; backend st dung Spring
Boot dé phat trién cac API RESTful phuc vu cho qua trinh xac thuc, dat vé va nhan goi
¥ phim. M6 hinh AI dugc hudn luyén bang thu vién TensorFlow/Keras, két hop voi dir
lidu lich str dit vé, thé loai phim va danh gia ngudi dung dé dua ra cac dé xut chinh
xac. Hé théng con tich hop cac cong nghé hién dai nhu Redis dé Iwu ma xac nhan email,
JWT dé xac thuc nguoi dung an toan, va SMTP dé giri email x4c nhan tai khoan.

Dt li€u dugc luu trir va quan ly trén co sé dir liéu MySQL, dam bao tinh toan ven va
truy xudt hiéu qua. Hé théng duoc trién khai toan bd trong méi trudng container hoa
thong qua Docker va Docker Compose, gitip don gian héa viée trién khai va dam bao
tinh nhat quan trén cac méi truong khac nhau. M6 hinh LSTM sau khi huén luyén dat
dugc chi s6 Cosine Similarity ~0.945, ching to kha ning goi y hiéu qua va chinh xac.

Két qua thuc nghiém cho théy hé théng van hanh 6n dinh, cac chirc nang cdt 161 duoc
trién khai day du, va mo hinh Al hoat dong hiéu qua trong viéc ca nhan hoéa ndi dung
goi y. Pé tai khong chi dap ung cac yéu cau k¥ thuat dat ra ban ddu ma con mé ra nhiéu
hudng phat trién tiém ning trong tuong lai nhu tich hop Transformer, xir 1y dit liéu thoi
gian thuc, va trién khai trén nén tang Kubernetes.
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LOI NOI PAU

Cong nghé thong tin dang khong ngimg phat trién va len 16i vao moi linh vuc cta doi
sdng, trong d6 c6 nganh giai tri va dich vu tryc tuyén. Viéc ap dung tri tué nhéan tao vao
cac hé thong phuc vu ngudi dung 14 huéng di mang tinh xu thé va thyuc tién. V&i niém
dam mé vé linh vyc 1ap trinh Gmg dung va hoc may, em di lya chon dé tai “Hé Thong
Rap Chiéu Phim Tich Hop AI Goi Y” lam dé tai d6 an tot nghiép ciia minh, véi mong
mudn gép phan tim hiéu va ung dung Al vao viéc nang cao trai nghiém ngudi ding
trong moi truong thuc té.

Trong subt qué trinh thyc hién dd 4n, em d3 nhan dugc su hd tro quy bau tu nhiéu
phia. Em xin chan thanh cam on quy thdy c6 trong Khoa Coéng nghé Thong tin, Trudng
Pai hoc Bach khoa — Pai hoc Ba Nz:mg, nhiing ngudi da trang bi cho em nén tang kién
thirc virng chic va tao diéu kién thuan loi trong qua trinh hoc tap va nghién ctu.

Em dic biét tri an Thdy Mai Vin Ha — ngudi di tan tinh huéng dan, gop ¥ chuyén
mon, va ludn theo sat tién d6 thyc hién dé tai. Nhitng chi dan va dinh hudéng tir Thay 1a
ngudn dong luc to 16n giup em hoan thanh dd an nay.

Mic du di danh nhiéu tAm huyét va cb ging trong qua trinh trién khai, nhung do giéi
han vé kinh nghiém va thoi gian, dd 4an kho tranh khoi nhitng thiéu sot. Em rat mong
nhan duoc nhitng nhin xét va gop ¥ tir quy thdy cd dé c6 thé hoan thién dé tai tét hon
trong tuong lai.

Em xin kinh chuc quy thiy c6 strc khoe, thanh cong trong su nghiép giang day va nghién
cuu.



CAM DOAN

Em xin cam doan ring toan b ndi dung trong dd an tét nghiép nay 1a két qua lam
viéc nghiém tic cua riéng em, dugc thuc hién dudi sy hudng dan tan tinh cta théy ThS.
Mai Vian Ha. Trong sudt qué trinh thuc hién, em da tuan thu day da cac quy dinh vé liém
chinh hoc thuat va dao dtrc nghién ctru khoa hoc cua Nha truong.

Céc tai liu, so liéu va nd1 dung tham khao str dung trong d6 4n déu dugc em trich
dan rd rang ngudn goc, tén tac gid, thoi gian va noi cong bd theo dung quy céach trich
dan ta1 liéu tham khao.

Néu phat hién bat ky hanh vi sao chép khong hop 16 hay vi pham quy dinh hoc thuat
nao trong ndi dung dd 4n, em xin hoan toan chiju trach nhiém trudc Hoi déng Khoa hoc
va quy dinh cua Truong Pai hoc Bach khoa — Pai hoc Pa Nang.

Sinh vién thuc hién

Nguyén Vin Tién Diing
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MO DAU

1. Muc dich thuc hién:

Trong xu thé chuyén ddi sd, nhu ciu sb hoa céc dich vu gidi tri nhu dat vé xem phim
ngdy cang trd nén pho bién. Bén canh viéc cung cép trai nghiém tién loi va nhanh chong
cho nguoi dung khi dét ve, hé théng hién dai can tich hop tri tu¢ nhan tao dé ca nhan
hoa dich vu va t6i uu hoa trai nghiém nguoi dung. Viée tng dung cac thuat toan hoc sau
nhu LSTM vao phén tich hanh vi ngudi dung, goi ¥ ndi dung phu hop 1 mot hudng tiép
can hi¢u qua.

Dé tai “Hé¢ Théng Rap Chiéu Phim Tich Hop Al Goi Y” dugc thuc hién nham muc
dich xay dung mot hé thong dit vé xem phim truc tuyén v6i ddy da chic ning tir giao
dién nguoi dung dén xtr Iy backend va dic biét 1a kha ning goi y phim thong minh dua
trén hanh vi lich st. Hé théng nay vira hd tro tot cho nguoi dung trong viée tim kiém
phim yéu thich, vira tao nén tang k¥ thuat dé trién khai trong moi truong thuc té.

2. Muc tiéu dé tai:
Muc tiéu tong quat:

X4y dyng thanh cong mot hé thdng dit vé xem phim truc tuyén tich hop mé hinh Al
go1 y phim, ddm bao hoat dong on dinh, dé sir dung va co thé trién khai thuc té.

Muc tiéu cu thé:

- Phat trién giao dién dit vé bang Nuxt.js (Vue 2) véi trai nghiém ngudi dung than
thién.
- Phat trién trang admin quan 1y hanh dong dit vé, huy vé ctia ngudi dung.
- Xay dung backend API RESTful voi Spring Boot, tich hop xac thuc bao mat
bang JWT.
- Huéan luyén va trién khai mo hinh AI LSTM dé dua ra cac goi ¥ phim chinh xéc
dua trén lich sir dat vé cua ngudi dung
- Sir dung MySQL dé luu tri di liéu chinh, Redis dé luu mi xéac thyc email.
Pam bao hé thong hoat dong 6n dinh trong mai trudng container héa bang Docker va
hd tro gilri email x4c thuc qua SMTP.
3. Pham vi nghién cvru:

Dé tai tap trung vao viéc phat trién mot hé th6ng dat vé xem phim truc tuyén hoat
dong trén nén web, tich hop day dii quy trinh tir dang ky, xac thuc email, dang nhap,
chon phim, dat ghé, quan 1y lich sir d&én goi y phim bang Al Trong khuén kho do 4n,
phan quan tri vién dugc thiét ké & mirc co ban va chua trién khai day du.
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4. Déi twong nghién ciru:
H¢é thong phuc vu hai nhém ddi twong chinh:

- Ngudi dung (Customer): c6 thé dang ky tai khoan, xac thuc qua email, ding
nhdp, xem phim dang chiéu, chon suit chiéu, dat ghé, va nhan goi y phim.

- Quan tri vién(Admin): C6 thé theo gidi vé, phong, ghé va x4c nhan cac hanh dong
dat veé, huy vé cua nguoi dung.

MO hinh AI: phan tich lich str dit vé, thé loai phim va hanh vi ngudi dung dé
dua ra goi y phu hop.

5. Phwong phap nghién cuu:

- Phan tich va khio sat: tim hiéu cac hé théng dit vé hién c6, xac dinh nhu cau
va hanh vi nguoi dung.

- Thiét ké hé thong: xay dung kién truc tong thé bao gdm frontend, backend, co
so dir li¢u va tich hop Al; vé so dd use case, class diagram, sequence diagram.

_ Lap trinh va huén luyén mé hinh: sir dung Nuxt.js, Vue.js cho frontend, Spring
Boot cho backend, Keras/TensorFlow cho mé hinh LSTM, Docker dé container
hoa toan bo hé thong.

- Trién khai va kiém thir: thuc hién kiém thir chire nang, bao mat, kha nang tich
hop va do chinh x4c cua moé hinh gogi y (cosine similarity dat ~0.945).

. Kiém thir, danh gia va hoan thién: Thuc hién kiém thir cac chirc ning, danh
gia hiéu sut, kha ning mo rong, bao mat va trai nghiém nguoi dung, tir d6 hoan
thién hé thong.

6. Cau truc do an:
- Mé dau

- Chwong 1: Gidi thiéu dé tai
- Chwong 2: Phan tich va thiét ké hé théng
- Chwong 3: Trién khai hé thong

- Kétluan
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CHUONG 1: GIOI THIEU PE TAL

1.1.  Téng quan vé hé thong xem phim tich hop AI goi y

Trong bdi canh cong nghé thong tin ngay cang phat trién manh mg, nhu cau giai tri
cua nguoi dung cing dang dan chuyen dich sang moi trudng truc tuyén. Mot trong
nhimg linh vuc c6 su chuyén doi sd rd net la nganh cong nghiép dién anh, dac bict 1a
cac hé thong dit vé xem phim truc tuyen Thay vi phai dén truc tlep rap chleu phim dé
mua vé, ngudi dung hién nay c6 thé d& dang lya chon phim, gid chiéu, ghe ngdi va thanh
toan chi voi vai thao tac thong qua cac ing dung web hoac di dong. Diéu nay khong chi
nang cao trai nghiém ngudi diung ma con tdi vu héa van hanh cho céc rap chiéu phim.

Tuy nhién, viéc c6 qua nhiéu phim va sut chiéu khién ngudi dung gap kho khin trong
viéc lua chon ndi dung phu hop voi so thich ca nhan. Do do, vi€e tich hop cac hé thong
tri tué nhén tao (AI) nhim goi ¥ phim c4 nhan héa di tr¢ thanh mot xu hudng tat yéu.
Céc thuat toan hoc may — dac biét 1a mang no-ron hoi tlep (RNN) va bién thé LSTM
(Long Short-Term Memory) — t6 ra hi¢u qua trong viéc phan tich hanh vi nguoi dung
va d& xuit ndi dung phu hop dua trén lich sir trong tac.

Hé thong "Rap chiéu phim tich hop AI goi ¥" duoc xdy dung nham giai quyét hai muc
tiéu cot 10i:
_ Thu nhat, cung cAp mdt nén tang dit vé xem phim hién dai véi giao dién than
thién, quy trinh don gidn va bao mét cao.
~ Thu hai, 4p dung mé hinh hoc siu LSTM dé goi ¥ phim cho nguoi dung, dua

trén cac dic trung nhu thé loai phim,diém danh gia, mic d6 phd bién va noi dung
mo ta.

Dt liéu phim duoc khai thac trt TMDB (The Movie Database) API, dam bao tinh da
dang, day du thong tin vé ndi dung, dién vién, trailer va thé loai. Hé théng duoc phat
trién v6i kién trac microservice:

- Frontend sir dung Nuxt.js (Vue 2)

- Backend phat trién bang Spring Boot

- Server Al trién khai bang Flask (Python)

- Dt liéu duoc luu trir trén MySQL va Redis,

- T'OE‘ll’l bo hé théng duogc container hda béng Docker va trién khai trén VPS thuc
te.

Su két hop gitra cong nghé web hién dai va tri tué¢ nhan tao khong chi gitip tu dong
héa quy trinh phuc vu khéch hang ma con mang lai trdi nghi¢m giai tri mang tinh ca
nhan hoa cao, tir d6 tang mtrc d¢ hai long va gitt chan nguoi dung.

Sinh vién thyc hién: Nguyén Vin Tién Diing Huéng dan: Th.S Mai Vian Ha 3



Hé thong rap chiéu phim tich hop Al goi Y.

1.2. Co s6 Iy thuyét
1.2.1. Mang LSTM (Long Short-Term Memory)

Mang no-ron LSTM (Long Short-Term Memory)[1] la mét dang dac biét cua Mang
No-ron Héi quy (Recurrent Neural Network - RNN) dugc thiét ké dé giai quyét van dé
phu thudc xa (long-term dependencies) ma RNN truyén thong thudng gip phai. Diéu
nay c6 nghia la LSTM c6 kha nang ghi nhé thong tin trong mot khodng thoi gian dai,
diéu rat quan trong ddi voi cac dir lidu chudi nhu van ban, giong noéi, hay chudi thoi
gian.

M0 hinh LSTM dugc dé xuat 1an dau boi Hochreiter va Schmidhuber vao nim 1997 [3].

1.2.2.1 Tai sao cin LSTM? Van dé ciia RNN truyén thong

RNN(Recurrent Neural Network)[31] dugc thiét ké dé xur 1y dit liéu chudi bang cach
truyén thong tin tir budc thoi gian nay sang budc thdi gian khac théng qua mot trang
thai an (hidden state) ht. Tuy nhién, RNN truyén thong gap phai hai van dé chinh:

1. Van dé Vanishing Gradient (Gradient bién mét)[32]: Khi chudi dir liéu dai,
gradient (dao ham) duoc lan truyen ngugc (backpropagation) qua nhleu budc thoi
gian s¢ tr6 nén rat nho, gan nhu bang 0. Diéu nay lam cho cac trong s6 & cac 16p
déu tién cua mang khong dugc cap nhat hiéu qua, khién mang khé hoc dugc cac
phu thudc xa.

2. Vin dé Exploding Gradient (Gradient bung nd)[33]: Nguoc lai véi vanishing
gradient, gradient c6 thé tré nén cuc ky 16n, dan dén viée cap nhat trong s6 khong
6n dinh va khién m6 hinh "nd

LSTM duoc tao ra dé giai quyét dic biét van dé vanishing gradient, gitp mang c6 thé
"ghi nh" thong tin quan trong qua nhiéu budc thoi gian.
1.2.2.2. Céu triic va co ché hoat dpng ciia LSTM

hy
w\
Ct-1 —Ct
hiq hy
Xt

Layer Componentwise Copy Concatenate

I

Hinh 1.1: Kién tric moé hinh LSTM
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Dlem khac biét c6t 16i ctia LSTM so vdi RNN truyen thong 1a cdu triic bén trong cua
mdi té bao LSTM (LSTM cell). Thay vi chi c6 mot tang mang no-ron don gian, mdi té
bao LSTM ¢6 bdn ting twong tac v6i nhau theo mot cach dic biét, voi su didu khién cua
ba cong (gates) va mot trang thai 6 nhé (cell state).

1. Trang thai 6 nhé (Cell State) - Ct

Pay 1a "duong dan" chinh truyen thong tin qua toan b chudi. N6 chay xuyén subt té
bao, cho phép thong tin truyén di gin nhu khong thay doi. Trang thai 6 nhé co thé duoc
coi la "bo nh¢ dai han" ctia LSTM, luu trit thong tin tir cac budce thoi gian rat xa.

2. Cac Cong (Gates)

Cac céng trong LSTM la cac "cong tac" diéu khién ludng thong tin vao, ra va bén
trong té bao. Mdi cong 12 mot 1ép mang no-ron véi ham kich hoat sigmoid o, chora gia
trj tir 0 dén 1. Gia tri ndy s& nhan (phép nhan Hadamard) véi thong tin di qua cong, quyét
dinh murc do thong tin d6 dugc "cho phép" di qua.

C6 ba loai cong chinh:
a. Cong quén (Forget Gate) - ft
_ Chite niing: Quyét dinh théng tin nao tir trang thai 6 nhé & bude thoi gian trude
(Ct—1) can bi "quén" (loai bd) va thong tin ndo can duoc "giit lai".
- Cong thuc: ft=c(Wf:[ht—1,xt]+bf) Trong do:
e xt: Piu vao hién tai
e ht—1: Trang thai 4n (output) ctia t& bao LSTM & budc thoi gian trudc.
e Wf: Ma tran trong s0 cua cong quen
o bf: Vector bias cua cong quén.
o o: Ham sigmoid, tao ra gia tri trong khoang [0, 1]. Gia tri 0
nghia Ia "quén hoan toan", gia tri 1 nghia la "gilt lai hoan toan".
b. Cong dau vao (Input Gate) - it va Trang thai 6 nhé @ng cir vién (Candidate Cell
State) - C~t
_ Chite ning: Quyét dinh thong tin méi nao tir diu vao hién tai (xt) can duoc thém
vao trang thai 6 nhé. Qua trinh nay bao gém hai phéan:
« Coéng dau vao (it): Quyét dinh nhimg gia tri ndo s& dugc cip nhat. it=c(Wi
-[ht—1,xt]+bi)
« Trang thdi 6 nhé @ng cir vién (C~t): Tao ra mot vector cac gia tri mdi tiém
nang dé thém vao trang thai 6 nhd. Ham kich hoat tanh dua gia tri vé khoang
[-1, 1]. C~t=tanh(WC-[ht—1,xt]+bC)
- Cap nhat trang thai 6 nhé méi (Ct): Ct=ftOCt—1+it(OC~t Trong do:
e (O: Phép nhan Hadamard (element-wise multiplication).
o ftOCt—1: Giir lai mot phan cua trang thai 6 nhd cii dua vao quyét dinh cta
cong quén.
e it®OC~t: Thém thong tin m&i vao trang thai 6 nhd dua vao quyét dinh cua
cong dau vao va cac gia tri ing clr vién.
¢. Cong diu ra (Output Gate) - ot
- Chike niing: Quyét dinh phan nao clia trang thai 6 nh¢ hién tai (Ct) s& dugc dua
ra 1am trang thai an (hidden state) ht (va ciing 12 dau ra cia té bao LSTM tai
budc thoi gian do).
- Cong thirc: ot=c(Wo-[ht—1,xt]+bo) ht=ot(Otanh(Ct) Trong do:
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« ht: Trang thai an méi (output cta té bao LSTM).
o tanh(Ct): Pua trang thai 6 nhé vé khoang [-1, 1] trudc khi nhan voi cong dau
ra.
« otOtanh(Ct): Loc thong tin tir trang thai 6 nhd dé tao ra ddu ra cudi cing.
Tém tit ludng dir liéu trong mét té bao LSTM:
1. Cong quén quyét dinh thong tin nao tir Ct—1 s& duoc giit lai.
2. Cong dau vao va Candidate Cell State quyét dinh théng tin méi ndo tir xt s&
duoc thém vao Ct.
3. Trang thai 6 nh¢ méi Ct dugc tinh toan tu Ct—1, ft, it va C~t.
4. Cong dau ra quyét dinh ht (dau ra cua té bao) tir Ct.
1.2.2. Embeding van ban voi Bert
BERT (Bidirectional Encoder Representations from Transformers) [2] 1a mdt mo
hinh ngon ngir manh mé duoc phat trién boi Google Al vao nam 2018. Diém ndi bat ciia
BERT s0 v6i ciac mo hinh truyén thdng 1a kha ning hiéu ngir canh theo c hai chiéu
(trai — phai va phai — trai) trong vin ban, nhd kién trac Transformer dugc thiét ké
v6i cac 16p encoder da dau (multi-head attention).

Canlwsiusl Word
Fmbediogs

Sl ) o s s s o

BERT = Transformer Encoder |

0 0 0 0 A A A

!ﬂhl 1% 1 1:1} FEEE 1893 2040 ) PATN L 2p5A | ANIT O 2RSS WDED | I03? | AP EJ&D D OJINT O RDAT 183 |

Tokems O] ared i L1 D) L] thay | e TeEy || =w || mEiE | righ (L] ==

Hinh 1.2: Bidirectional Encoder Representations from Transformers.

1.2.2.1. Ngii cinh hai chiéu (Bidirectional context) 7
Thong thuong, cdc mo hinh nhu RNN, LSTM hoédc GPT chi hiéu dugc nglt canh mdt
chi€u (tur trai sang phai hodc ngugc lai). BERT thi khac:
- Khi doc cau "The movie was not bad at all", BERT khong chi hiéu timg tir
dua vao tir trudc nd, ma con tur sau no.
- Diéu nay gitip mo hinh hiéu ré hon vé nghia that sy ciia cau, vi du “not
bad” mang nghia tich cyc thay vi tiéu cyec.
1.2.2.2. Token dac biét [CLS] va embedding diu ra
Trong qué trinh tién huan luyén, BERT st dung mét token ddc biét goi 1a [CLS]
(Classification) duoc chén vao dau moi cau dau vao.
- Sau khi di qua toan b¢ kién trac Transformer, embedding ciia token
[CLS] 6 16p cuoi cung dwge xem nhuw mft vector dai di€n toan b cau.
- Vector nay thudng co kich thudc 768 hodc 1024 tuy theo phién ban BERT
(Base hay Large).
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Pay 1a cach pho bién dé biéu dién embedding ngir nghia ciia mét ciu, doan vin
hodac mé6 ta phim.

1.2.3. Tinh Cosine similarity

Cosine Similarity [34] 1a mot d6 do pho bién trong linh vuc khai pha dit lidu va xir Iy
ngdn ngit tu nhién, duge sir dung dé danh gia mirc do tuong dong gitra hai vector trong
khong gian vector. Khac voi khoang cach Euclidean do khoang cach tuyét ddi, Cosine
Similarity danh gia d6 giébng nhau dua trén géc giira hai vector, khong quan tim dén
do 16n cua chung. Do d6, do tuong déng cosine ddc bi¢t hi¢u qua trong céc bai toan ma
do dai van ban khong quan trong, nhu khi so sdnh ndi1 dung van ban, moé ta phim, v.v.

Cong thuce tinh Cosine Similarity gitra hai vector AAA va BBB duoc xac dinh nhu sau:

e A-B Y., 4B
CosineSimilarity(A4, B) = — - = — qn'_'”_.'_i : .:n
AT Bl ~ VS, A2 /5

st § — |

HE

Hinh 1.3: Cong thure tinh CosineSimilarity.

Trong do:
- A-B la tich v6 hudng cua hai vector.
- 1IAILIBII 12 d6 dai (chuan Euclidean) cua hai vector.
Gi4 tri Cosine Similarity ndm trong khoang tir -1 dén 1, trong dé:
~ Giatrj 1 thé hién hai vector cung hudng (gidng nhau hoan toan),
_ Gia trj 0 thé hién hai vector vudng goc (khong lién quan),
~ Gia trj -1 thé hién hai vector ngugc hudng (twong phan hoan toan).
Tuy nhién, trong thuc té cac ung dung xir Iy vin ban, gia tri cosine thudng nam trong
khoang tir 0 dén 1 do cac vector thuong khéng mang gia tri 4m.
Trong hé thong goi ¥ phim, mdi phim c6 thé duoc biéu dién boi mét vector dic trung
(embedding) thu duogc tir mo ta ndi dung phim thong qua cac mo hinh ngén ngir nhu
BERT. Cosine Similarity dugc sir dung dé do murc d6 twong dong ngir nghia giita cac
phim, hoic giira sé thich ngudi dung va ndi dung phim. Phim nao c6 do twong dong
cao hon s& dugc uu tién dé xuat.

1.2.4. TMDB DataSet & TMDB API (nén ting dw dn)
1.2.4.1. Gigi thiéu vé TMDB
- TMDB (The Movie Database) [1] 1 co so dit lidu dién anh truc tuyén 16n,
khoi ngudn tir ndm 2008, chira thong tin phong pht vé phim, dién vién, diém
s6, thé loai, mo ta, ngay phat hanh...
- Dit lidu dugc dong gop bai cong dong toan cau, hd trg da ngdn ngit va duge
duy tri chat lugng bai cac moderator.
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Welcome.

Millions of movies, TV shows and people to discover. Explore now.

Hinh 1.4;: TMDB website.

1.2.4.2. TMDB 100000 Movie Metadata Dataset
La mot tap dit liéu phd bién dung trong cac dy an goi y phim demo, chira ~100.000
phim tir TMDB, phu hop véi viéc huan luyén mé hinh recommender di trién khai

Thong tin chinh bao gdm: id, title, overview, genres, vote average, popularity, va
nhi€u truong metadata khac nhu keywords, cast, crew

1.2.4.3. TMDB API — API v3/v4
API TMDB cho phép:

~ Tim kiém phim (/search/movie)

_ Ly chi tiét phim bang movie_id (/movie/{movie id})

_ LAy poster, poster path, va hinh anh khac (/movie/{movie id}/images)
- Céc endpoint khac nhu credit, similar va popular movies.

Can diang ky API key, tuan thu han muc truy van va diéu khoan sir dung
developer.

1.2.5. Ly thuyét nén ting Docker

Docker [14] 1a nén tang 4o hoa cép thip (containerization) cho phép dong goi tng
dung va toan bd phu thudc (runtime, thu vién, cu hinh...) vao mdt container nhe, chia
sé chung nhan hé diéu hanh nhung van tach biét mdi truong chay tov mdi component .

Uu diém chinh:
- Nhe va nhanh: Container khéi dong nhanh hon nhiéu so véi may ao, tiéu tbn tai
nguyén nho hon nho chia s¢ kernel.

- Tinh nhéat quan mdi truong: Docker dam bao tng dung chay gidng y hét &
development, testing va production, giai quyét tri¢t dé 101 "chay dugc trén may
minh".

- Di dong: Container c6 thé chay trén moi may c6 Docker Engine (ké ca Linux,
Windows, macOS).
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- Tinh microservice: Mic dinh méi service (backend, frontend, Al service, Redis,
MySQL...) chay trong container riéng, dé quan 1y va mo rong .

1.2.5.1. Docker cho Spring Boot backend N
- Container hoa tng dung Spring Boot bang Docker gitp xay dung “fat-jar” san
kém runtime, JDBC driver... va chay doc lap trong moi truong 6n dinh.

- Viéc img dung Docker véi Spring Boot gitup giam thoi gian deploy, céi thién
startup time va resource isolation.

- Str dung best practice nhu: multi-stage build, cu thé hoa base image va tbi uu
hoa kich thudc image (vd: eclipse-temurin:17-jdk-jammy).

1.2.5.2. Docker cho NuxtJs frontend )

- Pam bédo nhat quan méi truong: Docker truy xuat Node.js, npm/yarn va céc
phu thudc giong hét tir development dén production — tranh 161 do khac Node
phién ban.

- Kho1 dong nhanh va nhe: Container Vue/Nuxt thuong chira chi ma chay
(khong phai toan b dev tools), khoi chay nhanh va chiém it tai nguyén hon
may ao .

- Hb tro scale ngang dé dang khi can chay nhiéu instance frontend.

1.2.5.3. Docker hoa Flask AI Service & Redis Cache
- Theo phuong phap phd bién, Al service (Flask[16]) va Redis cache dugc dat
trong cac container riéng biét, két ndi qua mang riéng gitra cac service.

- Thiét ké nay giup service Al va Redis c6 thé bao tri, scale 1én/xubng doc 1ap —
rat phu hop voi hé kién truc microservice.

1.2.6. Docker Compose — Orchestration da Container
Docker Compose [15] 1a cong cu dé dinh nghia va chay multi-container environment
bang file docker-compose.yml:

- Cho phép cAu hinh container nhu build context, volumes, network, ports,
dependencies mot cach dé dang .
- Trong duy 4n “Cinema System”, mot file yml chira cac service frontend,
backend, Al service, Redis, MySQL gitp:
e Khoi dong dong loat bang docker-compose up.
e Lién két service ty dong (DNS ndi container theo tén service).
e Sur dung volumes d¢é luu dit liéu MySQL/Redis va code reload khi
dev.

1.2.7. Ung dung thyc t¢ & CI/CD ‘

- Docker giip dé dang unit-test, integration-test, va deploy bang CI/CD, nhu GitHub
Actions [28] , Jenkins — dong vai tro trong du an goi y phim.

- Quick spin-up/down environment khi can chay tht, debug hodc trudc khi release
production — dam bao tinh 6n dinh va toéc do deploy .
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Béng 1.1: Docker & Docker Compose.

Muc dich Cong cu Tac dung

Dong goi / environment Docker Container hoa Spring Boot, Flask
Al service, Redis, MySQL dé
deploy nhat quan

Quan 1y nhiéu service dong Docker Compose Orchestration dev/test/prod véi

thot mot cau hinh chung

Frontend container hoa Docker Dbong goi Nuxt 2 + Node.js dé
build va chay 6n dinh trén moi
moi truong

Isolation & consistency Docker Tach biét service, tranh
xung dot dependencies

Tang toc deploy & tich hgp | Docker Dé dang tich hop véi GitHub

CI/CD Actions, Jenkins, deploy nhanh,
rollback an toan

1.3. Cong nghé sw dung trong dw dan

1.3.1. Céng nghé Front-End

1.3.1.1. Téong quan Nuxt 2 (Vue2)
Nuxt.js (phién ban 2) [20] la framework phat trién tir Vue 2, cung cap moi truong
Server-Side Rendering (SSR), ddng thoi hd tro ché do SPA/SSG, gitp cai thién
SEO va tdc d¢ tai trang dau tién
Nuxt hd tro zero-config, module hé thdng, va cac best practices mic dinh, giup
phat trién frontend quy mé 16n tré nén dé& dang hon ma khong mat nhiéu thoi gian
cau hinh
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1.3.1.2. Céc tinh néing néi bt

Bang 1.2: Cac tinh ning noi bat.

Tinh nang Mo ta

Server-Side Rendering Trang dugc dung san trén server va tra

vé HTML hoan chinh, gitp cai thién toc
d6 hién thi va SEO .

File-based Routing Tu dong tao route dua trén cau trac thu

muc pages/, giup giam thiéu c4u hinh
router thu cong .

Auto-import Components Ty dong import component tir thu myc

components/, gitip frontend gon gang va
bao tri dé hon .

Code Splitting & Prefetch Nuxt ty dong chia nho bundle va

prefetch khi nguoi dung tuong tac: tang
toc do load cho céc trang sau .

Layouts, Middleware Ho tro layouts/route middleware cho

giao di¢n va xac thyc (auth guards), giup
to chtrc code 1o rang hon.

Vuex Quan ly trang thai img dung (user,

booking, token) mot cach hi¢u qua.

Progressive Enhancement Két hop SSR + client-side hydration gitp

trai nghiém muot ma tuong tuy SPA khi
trang da tai .

1.3.1.3. Logi ich trong dw dn

Tang hiéu suit & SEO: Cac trang phim va trang lich sir dugc render san gitp

load nhanh, hd trg bots ctia Google dé crawl ndi dung .

Phat trién nhanh & c6 cau tric: Tinh ning auto-import, routing file-based, module
hé théng gitp code du an “Cinema System” sach va nhat quan.

Kha ning mé rong & bao tri: D& dang thém module, plugin, hodc layout méi ma
khong disrupt codebase hié¢n tai.

UX muot ma: Sau lan tai dau, cac tuong tac tiép theo nhu chon ghé, dat vé déu
gidng SPA nhung khong mat SEO.

1.3.1.4. M hinh trién khai

Frontend thuc hién SSR tai thoi diém npm run build && npm run start trén Docker
container, va tiép tuc hoat dong dudi dang hydrated Vue SPA dé xtr Iy cac twong tac
nguoi dung (NuxtLink, store, fetch).

Client-Server flow:
« Trinh duyét giri yéu cau — server render HTML + fetch data (asyncData/fetch).
« Duodng din NuxtLink chuyén trang SPA ma khong reload toan bd.
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o Vue components tu dong import va reactivity dugc khoi chay — pages tré nén
reactive.
1.3.2. Cong nghé Back-end Java SpringBoot
1.3.2.1. Téng quan céng nghé
- Spring Boot [11] 1a framework gitip xay dung nhanh rng dung Java gon
nhe, khong can cu hinh phtc tap, di kém server nhung (Tomcat, Jetty) dé
chay standalone ing dung trong production
- Du an sir dung Spring Boot dé phat trien RESTful API, xir 1y nghiép vu
nhu dang ky, dang nhap, dit vé, 1y goi y qua moédun recommendation.
1.3.2.2.Cdc thanh phén chinh

Bang 1.3: Cac thanh phan chinh Java SpringBoot.

Vai tro
Cung cip
DispatcherServlet, JSON
serialization, REST
endpoint.

Thanh phan Cong nghé / Library

Web & REST API spring-boot-starter-web

Spring Data JPA + Két néi ORM véi MySQL
Data Persistence Hibernate + MySQL dé quan 1y nguoi dung va
Driver booking.

Authentication

Spring Security + JWT

Bao vé endppint, xac thuc
va phan quyén nguoi dung
qua token JWT.

Actuator & Config

spring-boot-starter-
actuator, externalized

Giam sat, healthcheck,
metrics, cau hinh linh hoat

config .
Quin Iy build & Str dung Maven dé build,
Maven dependencies chay tests va quan ly
dependencies.

1.3.2.3. Bdo mdt & JWT
- Spring Security [12] két hop v&i JWT dé xac thuc theo kiéu stateless:
ngudi dung ding nhap — token dugc cdp — gui kém trong header
Authorization cho cac API luc sau.
- Backend st dung filter hoac cAu hinh OAuth2 Resource Server dé validate
token va phan quyén theo claim bén trong token.
1.3.2.4. Két néi Database
- Sir dung Spring Data JPA + Hibernate cho phép viét Entity class va
Repository interface, tu dong tao bang va CRUD operation.
~ Két ndi dén MySQL dinh ky, dam bao luu lai thong tin nguoi dung, vé da
dat, h¢ théng ¢ thé mé rong khi can.
1.3.2.5. Cong nghé Container & Docker
- Backend dugc Docker hoa voi mot Dockerfile st dung JDK image, copy
artifact JAR va chay du¢i muc CMD ["java", "-jar", ...].
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- Két hop v6i Docker Compose, Backend dugc deploy ciing cac container
khac (Redis, MySQL, Al service...) giup hé thong chay 6n dinh trén VPS
Ubuntu
1.3.2.6. Ly do chon Spring Boot
- Nhanh chéng & it boilerplate code, giam thiéu cau hinh thii cong .
- Dé bao mat véi Spring Security va JWT, phu hop véi API REST stateless.
- D@ scale va tich hop véi Docker ciing nhu CI/CD pipelines.
- Giau tinh nang production-ready, nhu Actuator va externalized config, phu
hop mo hinh microservices.

1.3.3. AI Service — Flask Server (Python)

1.3.3.1. Khdi niém & vai tro
Flask [16] 1a mot micro-framework nhe cho Python, thiét ké dé xay dung nhanh chong
cac dich vu web nho gon va RESTful . Trong du an “Cinema System”, Flask dugc dung
lam Al service doc 1ap, phuc vu mé hinh LSTM dé goi y phim thong qua API endpoint
/api/recommendations.
1.3.3.2. Uu diém néi bit
- Don gian & tap trung: Chi can vai tip tin ciu hinh dé expose mé hinh duéi
dang REST API, phu hop v6i du 4an nhé va microservice .
- Ké&tndi ty nhién véi AI/ML: Flask tich hop truc tiép vO1 cac thu vién Keras
[4], TensorFlow [5], NumPy,... thuan tién dé load va thuc thi mo hinh .
_ Trién khai nhe nhang trén Docker: Container hoa d& dang, két hop tét véi
Redis dé cache embedding hoic két qua goi ¥y, ddp tmg pattern
microservice .
1.3.3.3. Tich hop voi mé hinh LSTM & Redis
~ Sau khi huin luyén xong, mé hinh LSTM dugc luu file .h5 va load khi
service khoi dong.
_ Khi endpoint nhén request (danh sach movie IDs), Flask tra vé list phim
goi ¥ bang cach apply mé hinh.
. Détbiuutde do, service co thé cache két qua hoic embedding trong Redis:
khi request 13p lai, tranh phai tinh toan lai .
1.3.3.4. Trién khai va vdn hanh
- Mai dich vu Flask chay standalone dugi Python, dé dang deploy trong
Docker v6i thu vién can thiét.
- Khi két hgp Docker Compose (cuing backend, frontend, redis, mysql),
Flask dong vai trd nhu mot microservice doc 1ap, co thé scale va giam
sat riéng biét .
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1.3.3.5. Vi sao chon Flask

Béang 1.4: Li do chon Flask.

U'u diém Gidi thich

Micro-framework Phu hop khi chi can trién khai m6 hinh
LSTM, khong can MVC toan dién nhu
Django

Hi¢u qua voi ML Két ndi truc tiép model Keras, dé chuan
bi input/output JSON

Tich hop Docker tot Container nhe, dé deploy cung CI/CD
pipeline

Tang tc qua cache Redis ho tro phuc vu goi y nhanh ma
khong re-train

1.3.4. Co so dir ligu MYSQL
1.3.4.1. Tong quan

MySQL [26] 1a hé quan tri co so dir liu quan hé (Relational Database Management
System - RDBMS) mé ngudén mo, dugc phat trién boi Oracle. Trong dy an "Cinema
System", MySQL dugc st dung lam co s¢ dit li¢u chinh, dé€ luu trit thong tin ngudi

dung, phim, suat chiéu, va lich sur dat vé.
1.3.4.2. Vai tro trong hé thong

MySQL gitp luu trit dit liéu c¢6 cdu trac va quan hé rd rang thong qua cac bang, khoa
ngoai, rang buc dir liéu, dam bao toan ven dir liéu va kha nang truy van nhanh chong.
H¢ thong str dung Spring Boot dé tuong tdc véi MySQL thong qua Spring Data JPA va

Hibernate.
1.3.4.3. Cdc dic diém néi bat

HG tro ACID: Bam bao giao dich an toan, nhat quan va khong bi mat dit liéu trong

trudong hop 16i.
Kha ning mé rong: Co thé hoat dong tot trén nhiéu quy mo tr nhé dén 1on.

Tich hop tw ddng v6i Spring Boot: Ty sinh schema khi khoi dong, hd tro truy van

linh hoat qua Repository interface.

Hb trg Docker hoan hao: MySQL chay trong container, dé deploy, dé backup

restore va chia sé cung network voi cac container khéc.

1.3.4.4. Cach sir dung trong dw dn

MySQL duoc khoi tao qua Docker Compose, dugec mount volume dé luu trir dit lidu

lau dai.

Spring Boot két ndi qua JDBC véi thong tin khai béo trong application.properties.

Dt liéu dugc dinh nghia bﬁng Entity class, quan hé dugc xac dinh qua JPA

annotation.
Toan bg dir li¢u phuc vu cho API backend va géi y phim.
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1.3.5. Ha tang trién khai
1.3.5.1. VPS

VPS (Virtual Private Server) [35] 1a mdt may chu 4o duoc tao ra bang cach phéan chia
mot may chu vat ly thanh nhiéu may chu do. Mbi VPS hoat dong nhu mot may chu doc
1ap v6i hé diéu hanh riéng, tai nguyén CPU, RAM, va 6 cing duoc phan bo cu thé. Pay
la mdt gidi phap luu trit trung gian gitra shared hosting (luu trit chia s€) va dedicated
server (may chu riéng).

How Virtual Private Server (VPS) Works

» Guest |
N -: , g UL
BT Ln =
. o\ v - —)
| : - Host OS o b o SO -~ .' ¥ ,"“
I bd 2 . .LA‘ ;"‘vi "‘
—_— —————— S
Hardware 3 Hypervisor \rags
Guest 2
»
e

————— -1

Bang 1.5: So do céu truc VPS.

VPS hoat dong dya trén cong nghé do hoda, cho phép mdt may chu vat 1y (physical
server) duogc chia thanh nhiéu may chu o doc lap. Duéi dy 1a cach nd hoat dong:
Mot phan mém 4o hoa (hypervisor) nhu VMware, Hyper-V hoic KVM duogc cai trén
may chu vat ly. Hypervisor phéan chia tai nguyén (CPU, RAM, ) cing, bang thong)
thanh cac phan riéng biét. Mdi VPS dugc cAp mot phan tai nguyén cb dinh hoic linh
hoat, hoat dong nhu mot may chu riéng véi hé diéu hanh (OS) riéng (Windows, Linux,
v.v.), khong bi anh hudng boi cac VPS khac. M&bi VPS c6 mdi trudng riéng, bao gdm
dia chi IP, cAu hinh mang, va bo nhé, dam bao an toan va khong bi can thi¢p tu cac
VPS khac trén cung may chu vat ly. Nguoi dung co quyen truy cép root/admin dé cai
dat phan mém, quan 1y dit liéu va cau hinh theo nhu cau, giéng nhu mot may chi chuyén
dung, nhung véi chi phi thap hon. Nho chia sé phan ciig vat 1y, VPS tan dung hiéu qua
tai nguyén, cho phép mé rong linh hoat khi nhu cau ting (scaling) ma khong can thay
doi phan cung.

Nguyén 1y nay giap VPS cung cip hiéu suat 6n dinh, bao mat cao va phu hop cho
website, tmg dung, hodc dich vu can tai nguyén riéng biét v6i chi phi hop 1y.
1.3.5.2. Dic diém ciia VPS

Toan quyén root/sudo: Ty do cai dit cac dich vu, cau hinh firewall, deploy code,
backup.

IP riéng: Giup d& truy cap tir xa, hd trg mapping domain, cip SSL, mbc APL

Tw do deploy: H) tro cai Docker, Node.js, Java, Python, MySQL, Redis... dong thoi
va linh hoat.

D& backup & restore: Nhidu VPS c6 tinh ning snapshot, backup theo lich.
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1.3.5.2. VPS vs Shared Hosting
Bang 1.6: Bang so sanh VPS va Shared Hosting.

Tiéu chi VPS Shared Hosting

Tai nguyén bay du (CPU, RAM, IP) | Chia sé chung nhiéu
website

Quan 1y hé diéu hanh C6 (SSH root) Bi gidi han, theo control
panel

Tu do deploy Cao Han ché nghiém ngat

Bao mat Tét hon (c6 firewall riéng) | Rii ro cao (nhiéu user
chia)

1.3.6. Vpssieutoc.vn

—£¢ VPSSIEUTOC.VN

Hinh 1.5: vpssieutoc.vn.

vpssieutoc.vn 13 nha cung cidp VPS tai Viét Nam, hd tro nhiéu dong VPS
Linux/Windows vé1 cac OS Ubuntu, CentOS, AlmaLinux, v.v. Giao di¢n quan ly VPS
truc quan, cho phép backup, reset, thay mat khau root nhanh chong.

1.3.6.1. Ly do chon vpssieutoc.vn

Chi phi thip: G6i VPS co ban rat phu hop véi sinh vién hodc du 4n demo.
Co dinh IP: D& truy cap va deploy API / giao dién web.
Chay 6n dinh: H tro Docker Compose tot, chay dong thdi 4—5 container.
- Phu hgp mo hinh microservice: Két hop backend, frontend, Al Flask, Redis,
MySQL dong bd.

VPS 1a giai phap linh hoat, tiét kiém chi phi va toan quyén trién khai hé thong.
vpssieutoc.vn da cung cap ha tang dang tin cay va dé dung cho dy an "Cinema
System" véi cau hinh hop 1y, hd trg day di Docker, SSH va truy cap tir xa.

1.3.7. Phwong thirc xdc nhdn email SMTP
1.3.7.1. Tong quan Iy thuyét vé SMTP

SMTP (Simple Mail Transfer Protocol) 13 giao thic tiéu chuan dung dé gui email
gitta cac may chu. N6 hoat dong trén nén giao thuc TCP/IP, thudong sir dung cong 587
(TLS) hoac 465 (SSL) d¢ truyén tai dir li€u mot cach an toan.

Trong mo6 hinh 3 16p gtri mail, SMTP thudng ddm nhan vai tro:
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- Client — SMTP Server: gtri email tir tng dung dén may chu gui thu.
- SMTP Server — Mail Server dich: truyén ti€ép email dén hom thu nguoi
nhan.

Pac diém chinh:

- M0t chiéu: SMTP chi giri email, khong ding dé nhan (POP3/IMAP méi ding
dé nhan).

- Hoat dong theo md hinh push: client chu dong ddy email dén may chu.

- D& tich hop: thu vién phd bién trong cac ngdn ngit nhu Java, Python, PHP déu
hd trg SMTP.

- Phd bién: Gmail, Outlook, Zoho Mail, Mailgun... déu hd trg giao thic nay.

Vi du théng s6 cAu hinh SMTP Gmail:

Bang 1.7: Thong s6 cAu hinh SMTP Gmail.

Théng sb Gia tri
SMTP Server smtp.gmail.com
Cong (TLS) 587
Cong (SSL) 465
Xac thuc C¢ (tai khoan Gmail + app password)
Bao mat TLS hoac SSL

Trong du 4n ndy, hé thdng str dung JavaMailSender ctia Spring Boot dé két ndi téi may
chui Gmail va giri email xac nhan tai khoan nguoi dung thong qua SMTP.
1.3.8. Co ché xdc thuc email qua STMP trong hé thong
1.3.8.1. Muc dich

Trong hé thong dit vé xem phim Cinema System, viéc xac thuc tai khoan
khi nguoi dung ding ky 13 bat budc nham dam bao tinh bao mét va ngin chin
céc tai khoan ao. Co ché nay duoc hién thuc hoa thong qua viéc gii ma xac
nhén qua email, str dung giao thitc SMTP (Simple Mail Transfer Protocol).

1.3.8.2. Cach hoat dong

- Khi nguoi ding gui yéu cau ding ky, hé thong backend sinh mot ma xac nhan
ngau nhién gom 6 chir s6.

- Mai nay duoc luu tam thoi vao Redis v6i thoi gian séng (TTL) 1a 10 phut.

- Pong thoi, hé thong st dung thu vién JavaMailSender trong Spring Boot dé giri
email chita ma x4c nhan dén dia chi nguoi dung qua Gmail SMTP.

- Nguoi dung nhép lai ma c6 dang 123456 vao hé thong.

- Backend kiém tra ma dang luu trong Redis. Néu hop 1¢ va chua hét han, tai khoan
s€ dugc kich hoat. Redis sau d6 s€ x6a ma xac nhan da dung.

Sinh vién thyc hién: Nguyén Vin Tién Diing Huéng dan: Th.S Mai Vian Ha 17



Hé thong rap chiéu phim tich hop Al goi y.

1.3.9. Két hop Redis va SMTP

Redis dong vai trd nhu mot hé thong luu tam thoi, nhe, gitip gidm tai truy van
vao co s¢ dir liéu chinh (MySQL).

TTL gidi han gip dam bao tinh bao mat: ma x4c nhan chi hop 1€ trong mot
khoang thoi gian nhat dinh.

SMTP (cu thé 13 Gmail SMTP) cung cip kénh truyén email tin cdy, khong yéu
ciu ha ting email riéng biét, pht hop v6i méi truong phat trién sinh vién hodc
cac hé théng nho.

1.3.9.1. Ly do chon gidi phap

Dé trién khai: Gmail SMTP d& tich hop, khong yéu ciu may chu thu chuyén biét.
Bdo mdt cao: Ma dugc luu ngén han, tuy dong x6a khoi Redis sau khi xdc minh
thanh cong.

Hiéu néng tot: Redis truy xuit nhanh, phi hop cho céc tac vu xac thuc tam thoi.

1.3.10. Céng cu hé tro trién khai va phdt trién dw dn

Qua trinh phat trlen va trién khai hé thong rap chiéu phim tich hop Al goi ¥ da sir dung
nhiéu cong cu va nén tang hd tro mot cach hiéu qua. Trong do, hai cong cu chu dao la
GitHub va Docker, két hop véi mot sé cong cu khac di gitip quy trinh tir phat trién dén
trién khai dién ra nhanh chong, dong b, va 6n dinh.

Hinh 1.6: So do quy trinh phét trién & trién khai.

1.3.10.1. GitHub
1.3.10.1.1. Gioi thiéu

GitHub [27] 1a mdt nén tang quan 1y ma ngudn phan tan duoc xdy dung trén hé thong
kiém so4t phién ban Git. Cong cu nay cho phép nhiéu lap trinh vién cling cong tac trén
mot dy an, dé dang theo dai lich st thay d6i, tao nhanh (branch), xir Iy yéu cau kéo (pull
request), va kiém soat chat luong ma thong qua review va CI/CD. Ngoai ra, GitHub con
dong vai tro trung tim trong viéc dong bo hoa gitta moi truong phat trién cuc bo va moi
truong trién khai (production), gip quy trinh deploy tré nén khoa hoc va dé kiém soat
hon.
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1.3.10.1.2. Cach suwr dung trong dw dn

- La kho luu trit chung cua toan b source code frontend, backend, Al.
- Phat trién local xong thi commit, push code 1én GitHub.

- Trén VPS, dung git pull & dong bd ma ngudn véi ban mai nhat.

- Tao pipeline trién khai CI/CD (tuy chon).

1.3.10.2. Docker
1.3.10.2.1. Gioi thi¢u

Docker 13 nén tang container hoa giip dong goi ung dung cung toan by moi truong
chay (dependencies, runtime, thu vién, cau hinh) vao cac container. Diéu nay dam bao
rang ing dung chay nhét quan trén moi moi truong — tir may 1ap trinh vién dén may chu
that (VPS). Ngoai ra, Docker con hd trg Docker Compose, cho phép dinh nghia va quan
1y nhiéu dich vu (frontend, backend, Redis, database...) chi trong mot tép cau hinh, don
gian hoa viéc chay hé thong nhiéu thanh phan.

Viéc str dung Docker gitp hé théng tranh duoc cac 16i xung dot moi trudng, ting
toc qua trinh trién khai, dong thoi san sang cho cac budc nang cap quy mo trong
tuong lai nhu tich hop CI/CD hoac trién khai 1én Kubernetes.

1.3.10.2.2. Cach swr dung trong dw dn

- Container héa toan bd frontend (Nuxt.js), backend (Spring Boot), Al Flask,
Redis, MySQL.

- Dung Docker Compose quan 1y nhiéu service trong mot file docker-
compose.yml.

- Build, run, restart nhanh chéng va dé scale.

1.3.10.3. Cac cong cu khac

- Postman: Kiém thir API backend nhanh chong.

- MySQL Workbench / DBeaver: Quan 1y co sé¢ dir liéu MySQL.

- Redis CLI: Truy vin cache mi x4c nhan email.

- Visual Studio Code / Intelli] IDEA: Soan thiao va debug ma ngudn
frontend/backend.

- Google Colab: Huan luyén mé hinh AI véi GPU mién phi.

1.3.11. H¢ thong goi y phim thong minh
1.3.11.1. Gigi thiéu va ly do dp dung AI

Trong hé thong dit vé xem phim truc tuyén Cinema System, viéc ca nhan hoa trai
nghiém nguoi dung 13 mot yéu td quan trong dé nang cao murc d6 hai long va giir chan
khéch hang. Do do, em da xdy dung mot mo hinh hgc sau dwa trén LSTM (Long
Short-Term Memory) nham goi y cic bo phim phu hop cho timg ngudi ding, dua trén
lich str dit vé, thé loai phim yéu thich va mé ta ndi dung phim.
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1.3.12. Pinh huwéng kién triscc va mé hinh trién khai ciia hé thong

Trong qua trinh phat trién hé thong rap chiéu phim, Iya chon kién tric hién dai két hop
gitra microservices, RESTful API va container héa da dam bdao tinh linh hoat, dé mo
rong, de trién khai va bao tri.

1.3.12.1. Kién triic phan mém: RESTful Microservices

H¢ thong duoc thiét ké theo m6 hinh RESTful API, trong d6 cac thanh phin phan mém
giao tiép voi nhau thong qua HTTP protocol va trao doi dir liéu dudi dinh dang JSON.
bac diém chinh cua moé hinh nay:

Client-server: frontend (Nuxt.js) hoan toan tach biét vdi backend (Spring Boot).
Stateless: mdi request 1a doc 1ap, khong luu trang thai phién & server.

Giao tiép qua HTTP verbs: GET, POST, PUT, DELETE...

Phan hoi dit liéu dang JSON dé dé xtr Iy phia frontend hodc AL

CAu trac RESTful gitip frontend linh hoat trong viéc goi dit liéu, dong thoi gitip
backend mo rong dé dang sang mobile app hodc tich hop bén thur ba.

1.3.12.2. Kién triic trién khai: Microservices container héa
Toan by hé théng duoc phan tach thanh nhiéu thanh phﬁn doc lap:

Frontend (Nuxt.js — Vue 2): giao dién nguoi dung, goi API backend qua Axios.
Backend (Spring Boot): cung cip API RESTful cho nguoi dung (ding ky, ding
nhap, dat vé...), xac thuc JWT, xur Iy email SMTP, va goi dich vu goi y phim.
Flask server (Python): cung cap Al goi y phim sir dung mé hinh LSTM.
Redis: luvu cache ma x4c nhan email, hoat dong nhu mot kho tam thoi hiéu nang
cao.

MySQL: luu thong tin nguoi dung, vé, va phim.

TMDB API: ldy dit liéu phim tir ngudn bén ngoai dé phuc vu hién thi va huén
luyén AL

Céc service trén dugc trién khai theo dang microservices, nghia 1a mdi thanh phan chay
ddc lap trong mdt container riéng, quan ly tap trung bang Docker Compose. Dic¢u nay
gitp dé dang quan ly, scale doc 1ap va dong bo hoa moi trudong trén moi may chu.

1.3.12.3. M6 hinh trién khai

Toan bo hé thong duge trién khai trén mot may cha a0 VPS (vpssieutoc.vn) chay
Ubuntu. Ma nguén duoc dong bd qua GitHub, sau d6 pull vé may chi qua SSH. Tai
day, du an dugc dung va khoi chay béng Docker Compose, véi cdu hinh méi trudng
riéng biét cho mdi container.
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1.3.12.4. So do tong quan
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Hinh 1.7: So db kién truc hé thong.
1.4. Tong két chwong

Chuong 1 da trinh bay tong quan Ve dé tai “Hé thong rap chiéu phim tich hop AI goi
y phim”, tir co' s¢ thyc tién va nhu cau x4y dung mot nén tang dat vé xem phim tryc
tuyén thong minh, cho dén muc tiéu va pham vi cu thé cia d6 an. Cac chirc ning chinh
ctia hé thong, ddi tuong ngudi dung va hudng tiép can cong nghé déu da duoc xac dinh
10 rang.

Bén canh d6, chuong ciing dwa ra dinh hudng kién trac tong thé cta hé thong véi mo
hinh microservices két hop RESTful API, trién khai théng qua Docker trén nén VPS.
Céc thanh phan nhu frontend (Nuxt.js), backend (Spring Boot), AI recommendation
server (Flask), Redis, MySQL va TMDB API déu dugc phan tich va lam rd vai tro
trong toan b quy trinh van hanh h¢ théng. Day la nén tang quan trong dé chuyen sang
chuong tiép theo, noi sé di sau vao phan tich nghiép vu va thiét ké hé théng chi tiét
nham hién thuc hoa dinh huong da dé ra.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG.

2.1. Phan tich nghiép vu hé thong

Hé théng rap chiéu phim duoc xdy dung nham phuc vu nguoi dung cudi (khach xem
phim) vo1 day du cac chiic nang tir dang ky tai khoan dén dat vé, xem lich str giao dich
va nhan goi y phim thong minh.

2.1.1. Vai tro chinh: Ngwoi dung (Customer)
- Dang ky tai khoan:
e Nhép thong tin ¢4 nhan va nhan ma xac thyc qua email (SMTP), ma dugc
luu trong Redis va c6 thot han 10 pht.
Pang nhap:
e St dung tai khoan da xac thuc dé dang nhap va nhan token JWT, phuc vu
cho cac request tiép theo.
Xem thong tin phim:
e Bao gém tiéu dé, mo ta, thé loai, dao dién, dién vién, anh va trailer video.
e Dir liu duoc goi ttr TMDB API, ddm bao thong tin phong pha va dugc
cap nhat lién tuc.
Pat vé xem phim:
e Chon phim — chon phong chiéu — chon suét chiéu — chon ghé — xéc
nhan dat vé.
e Trudc khi dat, hé théng kiém tra trang thai ghé qua API backend.
e Néu ghé da duogc dit truée d6 nhung phim di dat bi hay (boi ngudi dung),
ghé s ty dong duoc mo lai dé dat.
Xem lich sur dat vé:
e Trong trang thong tin ca nhan, ngudi ding c6 thé xem cac vé di dit, voi
trang thai:
o Dang hoat dong: vé van con hiéu luc.
o Hét hiéu luc: suat chiéu da dién ra.
o Pa hiy: vé da bi hiy (trudc thoi diém chiéu).
Tim kiém phim:
e Ngudi ding c6 thé tim kiém phim thong qua thanh tim kiém.

- Nhan ggiy phim:

e Dua trén lich sur dat vé, hé théng st dung mo hinh AI LSTM dé dé xuat
danh sach phim phu hop, goi qua API Flask doc 1ap.
2.1.2. Vai tro cua nguwoi qudn tri vién:

Xem thong tin ghé:
e Xem thong tin cac ghé duoc dat.

Xem thong tin phong:
e Xem thong tin phong, dong thoi thém, x6a phong.

Quan ly dat vé:
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e Xac nhan, tir chdi yéu cau dit vé va yéu cau huy vé ciia khach hang
- Quan ly thong tin ngwoi dung:
Xem thong tin nguwdi dung dang ky hé théng.
2.2. Yéu cau phi chirc ning
2.2.1. Tinh hiéu nang

Hé théng can dam bao phan hoi nhanh, thoi gian tai trang khong vuot qua 3 gidy
dbi voi cac chtc nang co ban nhu dang nhap, xem danh sach phim va dat vé.
API goi ¥ phim Al phai tra vé két qua dudi 10 gidy dé khong anh hudng trai
nghiém nguoi dung.

Thong tin phim dugc goi trt TMDB API can dugc cache lai dé giam do tré va han
ché s0 lan truy van ra ngoai.

2.2.2. Tinh bao mdt

Nguoi dung phai dang nhap (xac thuc bang JWT) trude khi thue hién cac chirc
nang nhu dat vé, xem lich str giao dich.

Mat khau duoc ma hoa an toan bang thuét toan BCrypt trudce khi Iuu trir vao hé
thong.

Ma xac thyc email khi dang ky dugc gui qua SMTP va luu tam thoi trong Redis,
c6 thoi han 10 phut dé chong lam dung.

2.2.3. Tinh dé sir dung

Giao dién duoc thiét ké bang Nuxt.js (Vue 2) voi bd cuc truc quan, dé sir dung
cho nguoi dung pho thong.

Céc chirc ning duge bd tri logic, hd tro ngudi dung thao tac dit vé nhanh chong
chi trong vai budc.

2.2.4. Tinh én dinh

Hé¢ théng duoc trién khai trén VPS véi cdu hinh 6n dinh, sir dung Docker
Compose dé dam bao tat ca dich vu chay déng bo.

C6 kha nang xir Iy ddng thoi nhiéu truy van ma khong anh huong dén céc service
khéc (Flask, Redis, MySQL...).

2.2.5. Tinh mo rong

- Hé théng duoc xay dung theo kién triic microservices, c6 thé dé dang thém mdi
cac churc nang nhu thanh toan truc tuyén, chatbot trg ly dat vé, hoac API danh
cho mobile app.

- Co s0 dit liéu, mo hinh Al va giao dién dugc tach ro1 nén cé thé nang cap doc
lap.

Sinh vién thyc hién: Nguyén Vin Tién Diing Huéng dan: Th.S Mai Vian Ha 23



Hé thong rap chiéu phim tich hop Al goi Y.

2.3. Thiét ké hé thong
2.3.1. So' d6 phan ri chivc ning

em lich sl 48 i
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S
Hinh 2.1: So d6 phén ra chirc ning Khach hang.
@
ﬁ Qudn K hé thing W Giam sat i lidu
Duryét hanh ddng dat Dt R A6ng hily Theo gidi thing ké hé

v vé théng

Hinh 2.2: So d0 phén ri chtrc ning quan tri vién.
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2.3.2. So' d6 ca sir dung

Quéin I thing tin ¢4
"

§>1o

"ot

Hinh 2.3: So d6 ca st dung tong quan.
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Hinh 2.4: So db ca str dung "Kham pha cac bd phim".

CLEMHTET Ra E e g

ceinciaias:
prn thing tin ey ="
nhan

Hinh 2.5: So d6 ca st dung "Quan ly thong tin ca nhan".
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Hinh 2.6: So d0 ca st dung "Quan 1y giao dich va thanh toan".
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Hinh 2.7: So d6 ca str dung quan 1y hé théng.

2.3.3. Ddc ta ca sw dung

- Ca st dung “Pang nhap”

Béang 2.1: Pac ta ca st dung dang nhap.

Tén ca sir dung Pang nhap

Tac nhan Khéch hang

Mo ta Cho phép nguoi dung dang nhéap hé
thong

Piéu kién kich hoat Nguoi dung chua dang nhap vao hé

thong, truy cap vao duong link dang
nhap

Cac buoc thuc hién

1. Tai form dang nhap, nhap tén tai
khoan va mat khau.
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2. Nhan nut login.

3. Hé thong kiém tra dit liéu

Két qua

biéng nhap thanh cong, thanh thong bao
hién thi.

Trudng hop 16i

Hé thong kiém tra nguoi dung khong ton
tai hodac nhép sai tai khoan hay mat khau.

- Ca str dung “Xem chi tiét phim”:

Bang 2.2: Pic ta ca sit dung "Xem chi tiét phim".

Tén ca sir dung

Xem chi tiét phim

Tac nhan

Khéch hang

Mo ta

Cho phép khach hang xem chi tiét phim
nhu xem trailer phim, xem thé loai, dao
dién, mo ta,...

Piéu kién kich hoat

Khach hang nhéan vao mot bd phim muén
xem chi tiét.

Cac budc thuc hién

Tai man hinh danh sach phim, nguoi
dung nhan vao céc thé chtra cia modi bd
phim.

Két qua

Nguoi dung duge dan dén trang chi tiét
phim.

Trudng hop 16i

Puong dan phim bi 16i.

- Ca st dung “Nhéan phim duogc goi y”

Bang 2.3: Pac ta ca st dung "Nhan phim duoc goi y".

Tén ca sir dung Nhan phim dwgc goi y

Tac nhan Khach hang

Mo ta Khach hang s& nhan dugc cac phim goi y
tir hé théng dua vao lich str dat phim ctua
khach hang.

Piéu kién kich hoat Khach hang da dang nhap thanh cong va

nhan vao duong din téi trang goi ¥
phim.

Cac buoc thuc hién

Truy cdp vao muc “Goi y phim” ¢ thanh
menu bén trai man hinh.

Két qua

Tra vé danh sach 10 b phim goi y.

Trudng hop 16i

1. Nguoi dung chua dit bat ky vé nao tir
khi déng ky.
2. Loi khong truy xuat dugc dir li¢u.
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- Ca st dung “Tim kiém phim”:

Bang 2.4: Pic ta ca sir dung "Tim kiém phim".

Tén ca sir dung

Tim kiém phim

Tac nhan

Khéach hang.

Mo ta

Khach hang c6 thé tim kiém cac bo phim
thong qua thanh tim kiém.

Piéu kién kich hoat

Khach hang nhan vao muc tim kiém &
thanh menu bén trdi man hinh.

Cac budc thuc hién

1. Nhan vao muc tim kiém & menu trai
man hinh
2. Nhép tur khéa tim kiém.

Két qua

Dt li€u cac phim c6 tén giong véi tu
khoa tim kiém s& duoc hién thi 1én man
hinh chinh.

Truong hop 16i

Ldi truy xuat di liéu.

- Ca str dung “Xem thong tin ¢4 nhan”

Bang 2.5: Pac ta ca st dung "Xem thong tin c4 nhan".

Tén ca sir dung

Xem thong tin ca nhan

Tac nhan Khach hang.

Mo ta Khach hang xem thong tin c4 nhan cua
ban than.

Diéu kién kich hoat Khach hang ding nhp, nhan vao duong

link din dén trang.

Cac budc thuc hién

Nhan vao biéu tuong ngudi dung & thanh
menu va chon phan profile.

Két qua

Nguoi dung s& dugc dan dén trang xem
thong tin cd nhén cuda ho.

Trudng hop 16i

Chua ding nhap.
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- Ca str dyng “Xem lich sir dat ve”:

Bang 2.6: Dac ta ca st dung "Xem lich sur dat vé".

Tén ca sir dung

Xem lich sir dat vé

Tac nhan Khach hang

Mo ta Khach hang c6 thé xem duoc lich s cac
vé da dat caa minh, bao gém vé dang
con hoat dong, vé da hét han st dung va
vé da huy.

Diéu kién kich hoat Khach hang da dang nhap.

Cac budc thuc hién

Nhén vao biéu tugng nguoi dung ¢ thanh
menu va chon phan profile & dropdown.

Két qua

Khach hang c6 thé xem dugc lich str dét
vé cua minh.

Truong hop 16i

Ldi truy xudt dit liéu.

- Ca str dung “Huy vé™:

Bang 2.7: Pac ta ca su dung "Huy vé".

Tén ca sir dung

Hiuy vé

Tac nhan Khach hang, hé thong.

Mo ta Khach hang c6 thé chu dong huy vé hoic
hé théng s& check xem vé d6 da qua han
hay chua dé ty dong hiy vé do.

Diéu kién kich hoat Khach hang da dang nhap/ Vé qua han.

Cac budc thuc hién

1. Vao trang quan ly thong tin cd nhan
cua nguoi dung.

2. Nhan vao nut hiy vé.

3. Xac nhan huy.

Két qua

Vé s& dugc huy, tra lai dit lidu ghé trong.

Trudng hop 16i

Ldi truy xuét dif lidu.
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- Ca sir dung “Dat vé xem phim”:

Bang 2.8: Dac ta ca sur dung "Dat vé xem phim".

Tén ca sir dung

Dat vé xem phim

Tac nhan Khach hang

Mo ta Khach hang c6 thé dit vé xem phim ma
khach hang muén xem.

Diéu kién kich hoat Khach hang da dang nhap thanh cong.

Cac budc thuc hién

1. Bam vao nuat “Ticket Now” dé dén
trang dat vé.

2. Chon phong, chon ngay chiéu, chon
xuét chiéu, chon ghé.

3. Xac nhan dat vé.

Két qua

V¢ s€ dugc dat thanh cong, ghi nhan vao
database cac gh¢ da dat.

Truong hop 16i

Khai tao dit liéu bi 1.

- Ca str dyng “Xem thong tin thanh toan™:

Bang 2.9: Pac ta ca su dung “Xem thong tin thanh toan”.

Tén ca sir dung

Xem thong tin thanh toan

Tac nhan Khéach hang

Mo ta Khach hang sé dugc xem thong tin thanh
toan sau moi lan dit vé xem phim thanh
cong.

Diéu kién kich hoat Khach hang di dang nhap vao hé théng

va dat 1 vé xem phim thanh cong.

Cac budc thuc hién

Hoan thanh dat 1 vé xem phim thanh
cong, man hinh s& tu dong chuyén dén
trang thong tin thanh toan.

Két qua

Khach hang s& xem dugc thong tin thanh
toan, gom tong don, ghé, gid chiéu,
phong.

Trudng hop 16i

Thyec thi qua 1au.
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- Ca str dung Quan ly hoat dong dat vé

Bang 2.10: Déc ta ca sit dung quan 1y hoat dong dat vé.

Tén ca sir dung

Quan ly hoat dong dat vé

Tac nhan Quan tri vién(Admin)

Mo ta Quan tri vién quan ly phé duyét cac hanh
dong dat vé va huy vé cua khach hang

Diéu kién kich hoat Admin dang nhap vao trang quan ly

Cac budc thuc hién

1. Admin vao trang quan 1y vé

2. Admin thuc hién nhan xac nhan hodc
tir chdi dat vé, hily vé trong bang danh
sach.

Két qua

Hé thé)ng s€ cap nhat trang thai vé va
hién thi lai trong danh sach.

Truong hop 16i

Thuc thi qué lau, 16i truy xuét dit liéu

- Ca str dung Theo gidi, quan 1y cac thong sb hé thong

Bang 2.11: Pic ta ca sir dung theo gidi, quan Iy théng sé hé théng.

Tén ca sir dung

Theo gii, quan Iy cAc thong sé hé
théng

Tac nhan Quan tri vién(Admin)

Mo ta Quan tri vién theo gidi, quan ly cac
thong tin, dit liéu cta hé thong rap.

Piéu kién kich hoat Admin dang nhap vao trang quan ly

Cac buoc thuc hién

1. Admin vao trang quan ly vé
2. Admin thuc hién xem cac thong )
trong cac danh sach

Két qua

Hé thong sé& hién thi cac thong tin twong
ung voi cac muc admin chon

Trudng hop 16i

Thuc thi qué 1au, 16i truy xuét dit liéu
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- Ca st dung thém, x6a phong

Tén ca sit dung

Thém, xéa phong

Tac nhan Quan tri vién(Admin)

Mo ta Quan tri vién theo gidi, thém hodc x6a
phong

Piéu kién kich hoat Admin dang nhap vao trang quan ly

Cac budc thuc hién

1. Admin vao trang quan ly phong
2. Admin thyc hién thém hodc x6a phong

Két qua

Heé thong sé& hién thi cac thong tin phong
tuong Ung, cac phong da dugc thém hoac
x0a s€ dugc cap nhat trong bang

Truong hop 16i

Phong co dir liéu vé da duogc dat, 16i truy
xuat dir liu.

2.3.4. So' d6 hoat dong

-So d6 hoat déng dang nhap:

— /1\

laller, i enlieg W gy 1..-;| [ Trdmg i wrdp & ol Ty ]

Cac tnotmg dooe nhip by ad

T

T Wlaeddi Ko B3 vk il khadid dong

LN

Hinh 2.8: So d6 hoat dong dang nhap.
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- So' d6 hoat dong dat vé.

Hrperin durg

M

Tiresy £ lorm 41 |

i L - .
Hhiln nid i nfde |

1l thimg

S—

- So db hoat dong huy vé.

ahdE rARg

N

Truy el liang min Bhing
e g ding

N

| Thing b 0 = Eash

/{m
-,
- .

- "
P "
-—-u-—-':"__ru‘-' ra ndng i .t__'j.:-—m-—
. -
-

e r

-\.,\H.____.-'

=

L] . . S
[ Vi iy nieip Baag lin
ring

.1 | !

!..

Hinh 2.9: So dd hoat dong dat vé.

144 ing

l Fitdin raf happ o I

|

A

“‘x
H\"'\-x
"_h\_';\. Kar nhdin by o .-_':._ Mo
r_. K"'\- .
Triieg Dl Ty vl Tl |
||'|-$ I | TR g bao o nkdn

@

Hinh 2.10: So d6 hoat dong huy vé.
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- So d6 hoat dong tao phong

| Truy ¢l torm lps phimg |

| #hig cac fing tn chong ] e
[nwm.amw&uj
X e
Ixﬁamuﬁ-whmh [ G} nguwlss dani sach phing J

° °

Hinh 2.11: So db hoat dong tao phong.

- So d6 hoat déng quan 1y trang thai vé

[ Traty cA0 frang danh sach ve ]

'
[ et et b g C ke /

Shjr

—yes—, KM A Fng i e -

4

Hhhrul:rmin*ﬁ-:rm]

{

N

| Thay &8 rang Bdi v | | Ed}r-u.:.'éﬂhngﬂwwl

W

) L

Hinh 2.12: So d6 hoat dong quén 1y trang thai vé.

@~
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- So d6 hoat dong x6a phong

1
tm CAD Fang danh sach phirg |

=

[ Chon phdng can xia ]

MUl Pl G nien Feink Bng I

H& g

T

K08 phim) ki dard
| sach

Hinh 2.13: So db hoat dong x6a phong.

L)
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2.3.5. So' d6 tuin tw

- So d6 tuan tu “dang nhap”:

HeThaong
NguoiDung
Truy cap form ding nhap

¥

Mg diing nhap thing tin

whap emall va mat khau

Whan nut "Login®

alt [Cac truting d3y du (Wes)]

Kidirn tra thdng tin nguidi ding
Tai khodn ton ta va mat khaw ding?
- J

alt [Tai khodn va mat khiu ding
pvesi]

Thing bio dang nhdp thanh cing

[Tl khodn hodc mat khiu sal
(o]

Théng bao 18i khi d3ng nhap

[Cac truting chua day du (o))

Thang bao nhap du cac tru'dng

[

HeThang

Hinh 2.14: So d6 tuan tu dang nhap.
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- So dd tuén tu dat vé:

User Systern

Truy cap form dat ve

Chon cac théng tin od ban

L 4

Hh3n nut Xac nhan

L

Wi tra thing tin vé

—

Lap laf qui trinh chon thing tin ndu chin

alt [Kigm Era thang tin wé thanh cne
[resi]

Thing bio ddt wé thanh cdng

A A S e L PR -
[Ki&m tra thing tin wé that bai [Ho]]
Yiéu chu nhdp thing tin
- A St e
Lisar System

Hinh 2.15: So dd tuan tu dat vé.
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- So dd tuan tu huy vé:

Ehach hang Heg thong

Truwy cap trang xem thong tin ngual ding

v

Mhan nut hiy vé

=

alt [¥ac nhén hdy vé thanh cing (Yes)]
Thing bdo huy vé thanh cdng
* ...............................................................
[¥ac nhan hay vé that bai (Noj]
Tat théng bao xac nhdn
R -
Khach hang Hé thing

Hinh 2.16: So do tuan tu chic ning hay vé.
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- So d6 tuan ty xem chi tiét phim:

Man_hinh_dessh_wsch plem H-‘lhirq Tramg chn I;rit_phn

Ehach bang
Hien the dane sach prom

{Maery Berh hdis 3hil

Hhiih «mo thié phem (10_ghim|

Fu ¢Bu wam chi HEL phim [10_phas|

[Buing dim hop 15]

Ly thong tin chi &t pham (0 _plyiend

Trii vl thang tn cha giliE
e Tt Teng i gl
prwsiieg dbin 4i]
M th| thing bis Kn: Dutng dinphmbilde

Traeyg_chi_tilft_phis

Mulin_hinh_dash_shch_pRim Hii_thiing

Erach _Bang

Hinh 2.17: So d0 tuan ty xem chi tiét phim.

- So @6 tuan tu Nhéan phim duogc goi v:

Co_sl_ il ki

Tl B g ding =k Taiey
Flibh by
iy mhiig Pubsi ey rd shlien Vil ¢ i
-
i ¢l poree gri ¢ [ sk hang
CH | e g i L L o s |
Vg nila Be il ) obeiien a0 Pl el
—
T =i Eob vl A phir
a
by Pl M i o VBN s
- -
By sbrg te i pian g
g Al 10 el e
-
vk cheay Lmch ) gl T
-
el Vi Al i B T e g
el
g g cihim. cb el E plses]
Teury il b 0 pobuiess o (7 Shinh el
-
Tri = ey i ik
-
Thalirg bl i TH 00 B sl B9
-
ssin rhs risieg uan 15
-
Cign difin ey dumy = ey CE i 60 il
[TT T

Hinh 2.18: So d6 tuan tu nhan phim duoc goi y.
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- So d6 tudn ty Xem thong tin ca nhan:

Ghan_ gl iiny ikl Gl T el
Emgch AE
T iy mndin wh b Tl | Ly st ey
it e Tty o
Ll Frofia
-
wi 1ol ey i)
Pl il Ly el T ik il [0 PR b
Tragp wlly Hwwy bom £ rbeie 05 Bk ke
Tl =i g T ol N
-
T v U e oy e ol il
-
H T8 DO DR T Gk B
&
{Cresn dieg rbip]
Charriie. Friiiry 8 Irasy Beg sty i che ey rhibp
Gl ghla, sy iy i ikfng G sl T el
Bl Sl
Hinh 2.19: So d6 tuan ty xem thong tin c4 nhan.
- So d6 tuan tu xem lich sur dat vé:
Tdiny i e b Ty (LRSS
Paki b by
Tl 2oy il kol D | T g (i
. TR [un Lok bl R oo il
# [ iy mhudr
Vil s R L T
N il v ki i -
wt il bich v A e P BBk g
e Wasp il (K7 Uiy M g
il ek by ek 1 R
-
1B by a0 Vsl
Fiireg bl 0 i sl AT
4
d e o B L Y b Mo b ol B Py
L] ol e ol v
i [ oy ik p R
i
il 1l Wl ks b g vl L b
*
[iram S ridip]
LR E s
R R ] ik o) £
ikch by

Hinh 2.20: So dd tuan tu xem lich

su dat vé.
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- S0 d6 tuan ty xem thong tin thanh toan:

R T T T [ [ S S L P

Hinh 2.21: So db tun tir xem thong tin thanh toan.
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- So db tuan tu quan 1y hanh dong dat vé

Admin System

Truy cip trang quan |y vé

Hién thi danh sach hoat ddng A1 vé

Chon hoat ddng (phé duyéthiy) cho vé

.
®ac thue qlivén Admin

e L i

Xac nhan phé duyét vé

: > :

Cap nhat trang thai u1 thanh B3 phé duyét

Hién thi thdng bao "Phé duyét thanh cong”

T

E. lllllllllllllllllllllllllllllllll Eﬁd;rrrlrlll}l;:lr:léli]- 1111111 TErEFEEEEEEEEAEAEATRNEREEEE
Xac nhan hiy/tir chii vé

=

Cap nhét trang thai vé fhanh "Da hiy/Tir chéil

Hién thi théng bao "Hiy/Tir chéi thanh cong"

----------------------------------------------------------

Hinh 2.22: So d6 tuan ty hanh dong dat vé.
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- So d6 tuan tu Theo gidi, quan 1y thong s6 hé thong.

‘ Hi thing

Admin
]
Béng nhdp vao frang quan by (B kidn kich hoat)
Hign thi trang quan Iy
- e v e iy e e ——
Yidu e vio irang quin iy b thingindng s (Bude 1)

Hidn thi cac danh muc thdng sd hé thdng {vi du: thing tin phéng, w8, v

dfssssnsnnsannns . .
|.:...:.|:.J [%em cac thing sd)

Chon mit myc thing 50 38 xam (Budc 2)

=

Higni thi théng fin chi B cha myc d8 chon (KEl qua)

Truy wudid i b hdng s6 leong ong

o

Thing béo i3 "Thyrc thi qua Bu® hodc "LEE truy wudl di Bgu”

fdmin

Hij thiéng

Hinh 2.23: So do tuan tu theo gidi, quan 1y thong s6 hé thong.
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- So db tuan ty thém, x6a phong(admin)

Admin Hig thing

iDiing nhip vio Fang quan b (Db ki kich ko)

v

Hilkn B trang gusdn 1

¥l ey v trang quin i phing Bude 1)

Hidn thi danh saoh cio phong Rign od

_a_g_J ITHI'-HH'ﬁ‘qI

Hndp thing fn phing méi v nhin “Thim phang® {Bide 2)

Xir By thism phisng e va0 oo G i biu
Caip nhii wi Fdn hj lai danh sdch phang [E qud)

Chon phitng X v nvdn X4 phong™ (Budr 2)

Kifhm bras eling bude (v dul phéng o v dh 4l khiing?

—

_““_,J [Khiieg e il 08 (8]

Xaa phang X khdi oo s bl kdu

Ciip nhidl va Feén thi ki danh sach phing AL qusd)

[ o b8 A5 5 L mruy muid div S

Thiing bag Bi: Phing o diF §éu wé d& duoc 87 hode L8 tnay males o 18a® (Tnrtmg Fop i)

Hinh 2.24: So d6 tuan tu thém, x6a phong.
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2.3.6. Thiét ké co sé dir liéu
2.3.6.1. Module quan Iy div liéu & thiét ké co sé div liéu

p = bookings
[} :.J';-F"r.'\. S—
o W id
1 ookindg_seals 25 i
- id — ) created_at
= room AT gyatar date
v '3 Bosniing_ed T gial >
Hid = ¢ mioVEE_Id
| date 5 enabled
13 capacity 2 miowvee_title
T prce_kd 3 bg_werified
I FOQIT_Naime 23 rgpm_id
i room_id AT password
® siatus T ShowTifme
A seal &1 phone
I status
a1 showtime ! rale ¥
1 fotal
A5 USBIMEme
2 e _id

Hinh 2.25: So dd co s& dit liéu hé théng.

- Cau trc bang room:

Bang 2.12: Céu tric bang room.

Tén cét Kiéu dir liéu | M ta Ghi chi

id bigint Ma phong Khoa chinh, tu ting
capacity int Strc chira ti da cua phong | C6 thé null
room_name | varchar(255) | Tén phong chiéu C6 thé null

status varchar(255) | Trang thai phong C6 thé null
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- Cau tric bang User:

Bang 2.13: Céu triic bang user.

Tén cot | Kiéu dir M5 ta Ghi chi
liéu
id bigint Ma nguoi dung Khoa chinh, tu
tang
avatar varchar(255) | Link anh dai dién (néu co) C6 thé null
email varchar(255) | Email nguoi dung C6 thé null
enabled bit(1) Trang thai hoat dong 0: vo hiéu, 1: hiéu
is_verified | bit(1) ba xac thuc email hay chua 0 hodc 1
password | varchar(255) | Mat khau (d mi hoa) C6 thé null
phone varchar(255) | S6 dién thoai C6 thé null
role varchar(255) | Vai tro nguoi dung C6 thé null
(USER/ADMIN)
username | varchar(255) | Tén dang nhap C6 thé null
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- Céu tric bang bookings:

Bang 2.14: Céu tric bang bookings.

Tén cot | Kiéu dir M5 ta Ghi chi
liéu
id bigint Ma don dit vé Khoa chinh,
tu tang

created at | datetime(6) | Thoi diém tao C6 thé null
date date Ngay chiéu phim Khong null
movie id | varchar(255) | Ma phim C6 thé null
movie_title | varchar(255) | Tén phim C6 thé null
room id | bigint M3 phong chiéu C6 thé null
showtime | varchar(255) | Suat chiéu C6 thé null
status varchar(255) | Trang thai dat vé (WAITING, SUCCESS, C6 thé null

WAITTING ACTIVE,

WAITING CANCEL, EXPIRED,

CANCELED)
total double Toéng sd tién C6 thé null
user id varchar(255) | Ma nguoi dung C6 thé null

- Céu tric bang booking_seats:

Bang 2.15: Céu triic bang booking_seats.

Tén cot | Kiéu dir liéu | M6 ta Ghi chi

id bigint Ma dinh danh Khoa chinh, tu tang
booking id | bigint Ma dit vé lién két | Khoa ngoai (dé xuat)
date date Ngay chiéu phim | Khéng null
movie id | varchar(255) | Ma phim C6 thé null

room_id bigint Ma phong chiéu | Khong null

seat varchar(255) | Ghé duoc dit C6 thé null
showtime | varchar(255) | Suat chiéu C6 thé null
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2.4. Két lugn chuwong

Chuong nay di trinh bay chi tiét qua trinh phan tich va thiét ké hé théng cho dy an
"Hé thong rap chiéu phim tich hop AI goi y phim". Bit dau tir viéc phan tich
nghi¢p vu nguoi dung, chuong da xac dinh 10 cac chirc nang chinh nhu dang ky, dang
nhdp, xem thong tin phim, dat vé, va nhan goi y phim dya trén lich su.

Tiép theo, cac so dd phan tich nhu so' d0 ca sir dung, so' dd phin ra chirc ning, so
do tuan ty va so do kién tric tong quan da gitip mo ta tryc quan quy trinh xtr 1y va
ludng tuong tac gitra cac thanh phan ctia hé thong.

bac biét, phén thiét ké co s& dit liéu da chi ra cac bang chinh nhu room, users,
bookings, booking_seats clng ciu tric chi tiét, gitip dam bao luu trit dit liéu logic va
thuan tién cho viéc mé rong sau nay. Ngoai ra, phuong phap Al dua trén mang LSTM
két hop BERT embedding ciing duoc lua chon dé hd tro tinh ning goi ¥ phim mot
cach chinh xac va ca nhan hoa.

Nhimg thiét ké duoc de xudt trong chuong nay 1a co s¢ quan trong dé trién khai hé
thdng trong chuong tiép theo. Pong thoi, qué trinh phan tich nghiép vu ciing giup xac
dinh 10 cac y€u cau chirc ndng va phi chirc nang, ddm bdo tinh kha thi va hi¢u qua cho
toan bg hé théng.
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CHUONG 3: TRIEN KHAI VA KIEM THU HE THONG.

3.1 Cong cu phit trién
Trong qua trinh xay dung hé thong rap chiéu phim tich hop Al goi y phim, em da
st dung nhiéu cong cu va nén tang khac nhau dé phuc vu viéc 1ap trinh, huin luyén mé

hinh, quan 1y co sé dit liéu, kiém thr va trién khai. Du6i day 1a cac cong cu chinh
duoc sir dung

3.1.1. Ngon ngir va nén ting lgp trinh

Bang 3.1: Ngon ngit va nén tang 1ap trinh.

Cong nghé Vai tro
Java 11 Xay dung backend v&i Spring Boot (RESTful API, xtr Iy bao mat)
Python 3.x Huan luyén mo hinh AI goi y phim bang LSTM + BERT

Vue 2 / Nuxt.js Xay dung frontend SPA than thién, dé bao tri

3.1.2. IDE va moi truwong lap trinh

Béang 3.2: IDE va moi trudng 1ap trinh.
Cong cu Muc dich sir dung
Visual Studio Code Phat trién backend Java Spring Boot
Visual Studio Code Lap trinh frontend Vue/Nuxt.js va
Flask API
Google Colab Huan luyén mo hinh LSTM trén
GPU

Sinh vién thyc hién: Nguyén Vin Tién Diing Huéng dan: Th.S Mai Vian Ha 51



Hé thong rap chiéu phim tich hop Al goi y.

3.1.3. Quan Iy mi nguén va céng tic

Bang 3.3: Quan 1y mi ngudn va cong tac.
Cong cu Vai tro

Git + GitHub Luu trit ma ngudn, version control, deploy thu cong

3.1.4. Co so dir liéu

Béang 3.4: Co s¢ dit ligu.
Cong cu Vai tro
MySQL Luu trir thong tin nguoi dung, vé dat, phim

Redis Cache ma xac thuc email tam thoi

3.1.5. Quan Iy container va trién khai

Bang 3.5: Quan 1y container va trién khai.

Cong cu Vai tro

Docker bong goi backend, frontend va Flask
server thanh container ri€ng biét

Docker Compose Diéu phdi cac container trong moi
truong tich hop

3.1.6. Gui md xdc thuc

Béang 3.6: Gtri ma x4c thuec.
Cong cu Vai tro

Gmail SMTP  Guri ma xac nhan dén email ngudi ding khi dang ky

3.1.7. Cong cu hé tro kiém thir

Bang 3.7: Cong cu hd trg kiém thir.
Cong cu Vai tro
Postman Giri request dé test REST API backend

DBeaver Kiém tra tryc quan dir liéu trong MySQL
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3.2. Trién khai qud trinh goi y phim

Hé thong goi y phim trong du 4n dugc trién khai dya trén mé hinh hoc sdu LSTM
(Long Short-Term Memory) két hop voi BERT (Bidirectional Encoder
Representations from Transformers) dé trich xuat dic trung ngit nghia tir mé ta
phim. Muc ti€u la goi ¥ cac phim phu hop dua trén lich stir dat vé cua nguoi dung.
3.2.1. Dz liéu ddu vao
Dit liéu duoc 1dy tir tap tin TMDB movie dataset v11.csv, bao gom:

- id: ID ctia mdi bd phim
- overview: md ta phim (tiéng Anh)
~ genres: thé loai
_ vote_average, popularity: diém danh gid va muac do phd bién
Sau khi tai va xir 1y, dir liéu duoc loc dé gir lai top 10.000 phim phé bién nhit.
3.2.2. Tién xi¢ ly di liéu
- Lam sach mo ta (loai bé ky tu dac biét, boé phim khong rd nd1 dung)
- M4 hoa thé loai bang MultiLabelBinarizer
~ Chuén héa vote_average va popularity
- Dung BERT dé tao embedding cho overview
~ Két hop cac dic trung thanh vector dau vao cho mdi phim
3.2.3. Tao dit liéu hudn luyén
_ Vé6i mbi phim, tim 3 phim twong tw nhat dia trén cosine similarity
~ Tao chudi X gdm 3 phim dau vao, y 1a phim dich can du doan
_ Tap dit liéu c6 hang ngan mau dau vao ¢ dang (X, y)
3.2.4. Kién triic mé hinh
~ MO hinh gdm 2 ting LSTM va 1 Dense layer dau ra
_ Sir dung ham mat mat MeanSquaredError, t6i wu hoa bing Adam
_ Danh gia do twong ddng bang CosineSimilarity
3.2.5. Hudn luyén mé hinh
3.2.5.1. Chi tiét cdc buwdc huin luyén
- Thu thap va Tién xir Iy dir liéu:

o Dit liéu phim (tr file CSV TMDB_movie dataset v11.csv) dugc tai va lam
sach dé loai bo cac phim thiéu thong tin quan trong (id, overview, genres),
cac mo ta khong hop 18, va cac thé loai khong nam trong danh sach dinh
trudc (ALL_GENRES).

« Chi gitr lai 10.000 phim c6 popularity cao nhét sau khi sap xép, day 1a mot
cach dé tap trung vao cac phim phd bién va c6 thé dai dién t6t hon.

- Mai hoéa Thé loai (Genre Encoding):

« Sir dung MultiLabelBinarizer dé chuyén d6i cac thé loai cia mdi phim thanh
mot vector nhi phan (one-hot encoding). Vi duy, néu mot phim cé thé loai
"Action, Drama", né s& duoc biéu dién bﬁng mot vector ma tai vi tri ciia
"Action" va "Drama" 1a 1, cac vi tri khac 12 0. Diéu nay giup mdy tinh hiéu
dugc cac thé loai ctia phim.

- Tao Embedding cho Mé ta (Overview Embeddings) bang BERT:
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St dyng mo hinh BERT (bert-base-uncased), mot mé hinh ngén ngr lon, de
chuyén d6i overview (tom tit noi dung) ctia mdi phim thanh mét vector so
(embedding). Embedding nay 1a mot biéu dién day dic (dense
representation) chira dung ¥ nghia ngt nghia ctia mo ta. Cac phim c6 noi
dung tuong tu s& c6 cac vector embedding gan nhau trong khong gian
vector.

Két hop cac Thudc tinh thanh Feature Vector:

« Day 1a mot bude cuc ky quan trong. Di véi mdi phim, cac thudce tinh khac
nhau dugc két hop thanh mot feature vector (vector dic trung) duy nhét.
Vector ndy bao gom:

o Vector thé loai: Tir MultiLabelBinarizer (vi du: 19 chiéu).

o Vector embedding md ti: Tir BERT (768 chiéu).

o Piém danh gia trung binh (Vote Average): Chuan hoa vé khoang
[0, 1] (1 chleu)

o DO pho bién (Popularity): Chuan hoa vé mot khoang hop 1y (1
chiéu).

« Céc vector ndy dugc néi lai (concatenate) véi nhau dé tao thanh mét vector
dai hon, dai dién toan di¢n cho mot bd phim. Pay chinh la "d4u vao" ma mod
hinh LSTM sé€ hoc.

Tao Ma tran Twong dong (Similarity Matrix):

o Sirdung do twong dong cosine (cosine similarity) giita cac feature vector
cla tat ca cac phim dé tao ra mot ma tran. Ma tran nay cho biét mirc do
turong dong gitta bt ky cip phim nao trong tap dir liéu.

- Tao chudi dir liéu cho LSTM:

« Day la phan sir dung "lich str xem". V&i mdi bo phim trong tap dit liéu, mo
hinh tim sequence_length (vi du: 3) bd phim twong dong nhit v6i no
(dua trén ma tran tvong dong d tinh toan).

o Céc feature vector cua sequence length phim twong ddng nay dugc ghép lai
thanh mot chudi du vao (input sequence) cho LSTM (X).

o Feature vector cua chinh bd phim hién tai (y) dugc st dung lam dau ra
muc tiéu (target output) ma LSTM can du doan.

« Y twéng: Néu nguoi ding da xem 3 bd phim tuwong tu X, Y, Z, thi bo phim
hién tai (1a X, Y hodc Z) co thé duoc coi 1a bd phim "tiép theo" trong chudi
quan tam cua hg. Mo hinh s€ hoc céch tir cac feature cia X, Y, Z dé du doan
feature ciia X (hodc mdt phim tuong tu).

Xay dung va Bién dich Mo hinh LSTM:

MO hinh duoc xay dung voi cac tang LSTM, nhan vao mot chu01 cac feature
vector va tra vé mot feature vector duy nhat (du doan). Cac ting Dropout
dugc thém vao dé chong qua khop (overfitting).

e MO hinh dugc bién dich voi ham loss 1a Mean Squared Error (MSE), vi
n6 dang cd gang du doan mot vector sb (bai toan hdi quy). Adam 1a bo t6i
uu héa va CosineSimilarity duoc ding lam metric danh gia hiéu suét.

Huén luyén M6 hinh:

¢ MO0 hinh dugc huin luyén trén dir liéu X va y. Céc callbacks nhu
EarlyStopping (dimg sém néu khong cai thién) va ReduceLROnPlateau
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(giam toc d6 hoc néu mat mat khong giam) duoc sir dung dé tdi wu qua trinh
huén luyén.
e Thuyc hi¢n trén Google Colab
« Tap huin luyén chia ty 1¢ 80:20
o Két qua sau huin luyén dat:
o Cosine Similarity trén tap validation ~ 0.945
o Loss ~0.0350

3.2.6. Tai sao phim nay dwoc goi y?
Gia sir ban dd xem 3 bd phim gan day: Phim A, Phim B, Phim C.

1. Lay Feature Vector: Hé thong s& 13y cac feature vector ctia Phim A, Phim B,
Phim C.

o VA=combine(genresA,embeddingA,voteA,popA)
o VB=combine(genresB,embeddingB,voteB,popB)
o VC=combine(genresC,embeddingC,voteC,popC)

2. Pwa vao LSTM: Chudi [V_A, V_B, V_C] s& duoc dua vao md hinh LSTM da
dugc huan luyén.

3. LSTM du doan Feature Vector: M6 hinh LSTM s€ hoc céc mbi quan h¢ va
xu huéng trong chudi nay va du doan mot vector dic trung tiém ning
(V_{pred}) cho b phim tiép theo ma ban cé thé thich. V_{pred} nay dai dién
cho "kiéu phim" ma ban dang tim kiém dua trén lich st xem.

4. Tim phim twong dong nhit: Hé thong sau do s& tinh toan do twong dong
cosine giira V_{pred} nay véi feature vector cua tit ca cac phim con lai trong
co s& dit li¢u (nhiing phim ban chua xem).

5. Goiy phim: Cac bd phim c6 do twong ddng cosine cao nhit véi V_{pred} sé la
nhiing bd phim duoc goi y.

Vi du cu thé:

Néu ban xem Phim A (Hanh dong, Khoa hoc vién tudng, K§ xao dep), Phim B (Hanh
dong, Giat gan, C6 yéu td mat vu), va Phim C (Khoa hoc vién tuéng, Du hanh thoi
gian, Hi€u tng hinh anh dinh cao):

« LSTMsé hoc duoc rang ban ¢6 xu huéng xem cac phim Hanh déng va Khoa
hoc vién tuéng, dac biét la nhimg phim c6 ky xao/hi¢u ing hinh dnh manh
mé va co thé ¢o yeu t6 mat vu/giat gan.

e KhibanduaV_A,V B,V _Cvao LSTM, n6 s€ du doan mot V_{pred} phan
anh cac dic diém nay.

« Hé thong sau d6 sé& tim kiém trong co s& dit lidu cac phim c6 genres nhu
"Action" hoic "Science Fiction', overview embedding gan vdi cac khai niém
vé "k¥ x40", "ngudi hing", "tucrng lai", va c6 vote average va popularity twong
tu v&i nhitng gi ban da xem.

« Do d6, mot phim nhu "Dune” (néu co trong data va c6 feature vector phu hop)
c6 thé duge goi ¥ vi né co thé thao tang cac thudc tinh vé "khoa hoc vién
twong', "ky xdo hoanh trang" va dugc danh gia cao, khop voi V_ {pred}.

Tom lai, mé hinh LSTM hoc cach nam bat "'sé thich theo thoi gian' cia ngudi dung
thong qua cac dac trung tong hop ctia phim, sau d6 sir dung nhiing s¢ thich nay dé du
doan "kiéu phim" tiép theo va tim kiém phim phti hop trong co sé dir liéu.
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3.2.7. Luu va tich hgp mé hinh
M6 hinh dugc luu lai dang .h5 va upload 1én backend
API /api/recommendations dugc xdy dung trong Flask dé goi mé hinh
Khi nguoi dung dit du sb luong phim, hé thdng sinh goi ¥ bang cach:
e Lay danh sach cac phim ho da dat
e Du doan phim tiép theo
e Tra két qua vé frontend dé hién thi
3.3. Két qud trién khai mé hinh
Sau qua trinh huan luyén mé hinh goi y phim sir dung mang LSTM két hop BERT
embedding, hé thdng da thu dugc nhitng két qua dang khich 1é trén ca tap huan luyén
va tap kiém tht.
3.3.1. Két qud hudn luyén
- S6 epoch: 50
Batch size: 64
Split validation: 80:20
Early stopping: ding sém sau khi loss khong cai thién
Cosine Similarity dat cao:
e Tap train: ~0.9439
e Tap validation: ~0.9347
Loss thap 6n dinh:
e Train loss: ~0.0303
e Valloss: ~0.0350

LSTM - Loss ower Epochs LSTH - Cosing Sendarty cver Epachs

Hinh 3.1: Biéu db tryc quan.

Hai biéu d6 Loss va Cosine Similarity theo s epoch cho thay:

Qua trinh huan luyén 6n dinh, khong bi overfitting

Cosine Similarity ting déu va dat ngudng tot

Loss giam 3 rét tir cac epoch dau tién
Mo hinh da duogc luu dudi dang .h5 va dong g6i cing API Flask dé tich hop vao
backend.
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3.3.2. Danh gia mé hinh
- Uu diém:
e Hiéu suit cao véi dit liéu dang sequence.
e (6 kha ning hoc dugc mdi lién hé giita cac phim ngudi dung da xem.
e St dung embedding ngit nghia tir BERT gitp hiéu 1& ndi dung phim.
- Han ché:
e Phu thudc vao do chinh xé4c cua dit liéu dau vao tr TMDB.
e Hé théng van c6 thé tao goi y khi nguwoi dung da dit tir 1 phim tré 1én.
Tuy nhién, cang nhiéu lich sir dat vé, do chinh xac va mirc d6 ca nhan
hoa cta goi y cang cao. Chua ap dung xur Iy thoi gian thyc.
3.4. Két qud trién khai irng dung

Sau khi hoan thién toan b0 cac modyle chtic ndng va mo hinh Al, h¢ théng da dugc
trién khai thanh cong trén VPS thyc t€ voi dia chi IP: http://157.66.219.181/. H¢ thong
hoat dong 6n dinh véi day du cac tinh nang chinh cho nguoi dung.

3.4.1 Man hinh giao dién nguwoi dung
3.4.1.1. Man hinh trang chu trang web

The Accountant

Trending Movies

Hinh 3.2: Man hinh trang chu trang web.
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3.4.1.2. Man hinh dang nhap

Hinh 3.3: Man hinh dang nhap.
3.4.1.3. Man hinh dang ky

Hinh 3. 4: Man hinh dang ky tai khoan.
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3.4.1.4. Man hinh xdc thwc email

Hinh 3. 5: Man hinh nhép code xac thyc email.

3.4.1.5. Man hinh trang chu sau khi nguwoi dung dang nhap

A Minecraft Movie

Trending Movies

A

Hinh 3. 6: Man hinh trang chu sau khi nguoi dung dang nhap.
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3.4.1.6. Man hinh danh sdach cdc loai phim

AN A [" PPl | o B

SINNERS . , > IS

Clown ‘ N L SAVAGES

i

CoRNFiEr SNy et

Hinh 3. 7: Man hinh danh sach céc thé loai phim.

3.4.1.7. Man hinh phim dwoc ggi y cho nguwoi dung.

Hinh 3. 8: Man hinh phim goi y cho nguoi dung.
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3.4.1.8. Man hinh im kiém phim

Hinh 3. 9: Man hinh tim kiém phim.

3.4.1.9. Man hinh xem trailer phim

Hinh 3.10: Man hinh xem trailer phim.

Sinh vién thyc hién: Nguyén Vin Tién Diing Huéng dan: Th.S Mai Vian Ha 61



Hé thong rap chiéu phim tich hop Al goi y.

3.4.1.10. Man hinh xem chi tiét phim

Hinh 3. 11: Man hinh chi tiét phim

3.4.1.11. Man hinh dat vé

Hinh 3. 12: Man hinh dét vé xem phim.
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3.4.1.12. Man hinh thong tin thanh todn

Hinh 3.13: Man hinh thong tin thanh toan.

3.4.1.13. Man hinh thong tin ca nhdn nguwoi dung

Personal Profile

® Booking History

=3

crystaiberd

 rommaese

Hinh 3.14: Man hinh thong tin c4 nhan nguoi dung.
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3.4.1.14. Man hinh diang nhdp Admin

CineAdmin

Hinh 3.15: Man hinh dang nhap admin.
3.4.1.15. Man hinh trang chu Admin

Cinsfdmin Dankboand

Hinh 3.16: Man hinh trang cht admin.
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3.4.1.16: Man hinh xem danh sich phong chiéu

HoomMenageament

Ramm Managament

Hinh 3.17: Man hinh xem danh sach phong chiéu.

3.4.1.17. Man hinh chvrc nang thém phong

Hinh 3.18: Man hinh chitc nang thém phong.
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3.4.1.18. Man hinh chirc nang xem danh sdach nguwoi dung

CimAdman Maragellsers

User Management

Hinh 3.19: Man hinh chttc ndng xem danh sach nguoi dung.

3.4.1.19. Man hinh chirc ning xem danh sdich ghé dwoc dat
Clmafdimdn Pl i St a5

Ocoupded Seats Mamagement

May Kaa Eps AEs
i

Hinh 3.20: Man hinh chtic ning xem danh sach ghé dugc dat.
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3.4.1.20. Man hinh chirc ning xem danh sdch vé da dwoc dat

Ciradddmin Munagelosuings

Bopking Manasgemssmnt

Foritd [t wndeie Becaedias

by i Tradn voea Do

Gpay Corepr

1 Thy aee

Hinh 3.21: Man hinh chttc ndng xem danh sach vé duoc dat.

3.5. Tw ddnh gid két qua trién khai hé théng.
3.5.1. Uu diém
Bang 3.8: Uu diém hé thong.

Nhom ‘ Mo ta ‘

1. Tinh ndng day = H¢ thong tich hop nhi€u churc nang tir dang ky, dang nhap, dat
dua vé, xem lich sir, xem trailer dén goi ¥ phim théng minh.

2. Giao dién than  Frontend sir dung Nuxt.js/Vue 2, giao dién dé sir dung, ¢ hd trg
thién thong bao popup, kiém tra trang thai ghé dong.

3. Al goiyhiéu M6 hinh LSTM két hop BERT giup c4 nhan hoa goi y phim

qua theo lich sir ctia timg nguoi dung. Cosine similarity cao, on dinh.

4. Tinh bao mat  Tich hop JWT, ma hoa mat khau, xac thuc email bﬁng ma guri

va xac thuc tot qua SMTP, ma luu tam thoi trong Redis.
5. Trién khai Hé thong dugc container hoa bang Docker, deploy thanh cong
hoan chinh trén VPS that, hoat dong 6n dinh.

6. Kha nang mo Kién triic microservice tach biét frontend, backend, Al giup dé

rong nang cap va bao tri.
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3.5.2. Nhuwoe diém

Bang 3.9: Nhuoc diém hé thong.
Nhom Mo ta
1. Goi y chua theo Mo hinh Al céan tai huén luyén khi dit liéu thay doi, chua xir
thot gian thuc 1y dynamic trén tung hanh vi tire thoi.

2. Dataset phu thuéc  Heé thdng 18 thudc nhiéu vao API TMDB, c6 thé bi giéi han

TMDB néu thay ddi chinh sach API.

3. Thiéu CI/CD tu Viéc deploy con thu cong (git pull + docker-compose), chua
dong tich hop pipeline ty dong.

4. Quan 1y 16i con Chua c6 trang thong bao 16i 1d rang khi API gip su ¢b hoic
don gian xac thyue that bai.

3.6. Két chwong

Chuong nay da trinh bay chi tiét quy trinh trién khai va kiém thtr hé thong rap
chiéu phim tich hop AI goi y phim. Tt viéc Iva chon cac cong cu phat trién
phu hop, tién hanh huén luyén mo hinh goiy bang mang LSTM két hop BERT,
cho dén viéc dong goi, trién khai hé thong bang Docker trén VPS thyc té, tat ca
cac bude déu duge thue hién mot cach bai ban va dong bo.

M6 hinh Al da cho két qua kha quan vo1 Cosine Similarity dat khoang 0.9347,
cho thay hiéu suat tot va do twong ddng cao trong viéc goi y phim theo lich st
ngudi dung. Ung dung frontend ciing duogc kiém thir day da v6i cac chic ning
chinh nhu dang ky, dat ve, xem trailer, lich st dat ve va nhén goi y.

_Théng qua qua trinh trién khai thuc té, nhom ciing dd ghi nhén cac uu diém
ndi bat nhu giao dién than thién, hé thong go1y hiéu qua, bao mat t6t va kién trac
microservice rd rang. Tuy nhién, mot s6 han ché van ton tai nhu phu thude vao
TMDB API, chua c6 CI/CD tu dong va chua co6 giao di€n quan tri vién.

Nhin chung, hé théng da hoan thanh dung pham vi va muc tiéu ban dau dit ra.
Cac két qua dat dugc 1 nén tang quan trong dé nhom tiép tuc cai tién, mo rong
va phat trién trong tuong lai.
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KET LUAN

1. To ong hop két qua dat dwoc
H¢ thong dat vé xem phim tich hop AI goi y phim dé duoc trién khai thanh cong véi
cac két qua ndi bat:

X4y dung thanh cong hé théng web gdm frontend (Nuxt.js), backend (Spring
Boot) va mo6 hinh Al (Flask).

Tich hop diy di tinh ning ngwoi dung: ding ky, ding nhap, xac thyc email,
dat vé, xem trailer, quan ly lich sir vé va nhan goi y phim.

Goi y phim c4 nhan héa hiéu qua, dat Cosine Similarity ~ 0.9347 sau huin
luyén.

Trlen khai thyc té bang Docker trén VPS, st dung MySQL va Redis.

2. Nhu’ng vin dé can gidi quyét
Maic du hé thong da van hanh dang yéu cau, mot s6 van dé€ con ton tai can dugc cai

thién:

Goi y chwa theo thoi gian thwe: M6 hinh chi dua ra két qua dya trén dit liéu
huén luyén tinh, chua cap nhat theo cadc hanh vi méi nhét cua nguoi dung.

Trién Khai con tha cong: HE théng chua tich hgp CI/CD ty dong hoa viéc build
va deploy.

Thiéu xir Iy 18i than thién: Mot s6 161 backend hién thi dang thé, chua c6 UI bat
16i hodc hién thi thong béo rd rang cho nguoi dung.

Phu thuge TMDB API: Viéc thay doi API tir phia TMDB c6 thé dnh huong dén
hé thong.

3. Hudng phit trién trong twong lai
D¢ hé thong tréd nén hoan thién va cé kha nang md rong thuc t€ hon, can xem xét cac
dinh huong sau:

Cai tién AI: chuyén sang m6 hinh Transformer hodc 4p dung cac mé hinh goi ¥
hién dai nhu Collaborative Filtering két hop Embedding.

Nang cip bio mat va trai nghiém xac thuwe: thém tinh ning quén mat khau,
OTP, xéc thuc 2 16p.

Tich hop CI/CD: st dung GitHub Actions hoic Jenkins dé tu dong hoa quy trinh
deploy.

C4 nhén héa sau hon: dua trén ca lich str tim kiém, lugt xem trailer, danh gia
sao...

Thong ké & theo déi: hién thi bdo cio doanh thu, sb lugng vé, s6 ngudi ding...
gitp mé rong kinh doanh.
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