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Sinh vién thuc hién: Phan Quéc Hung
S6 thé SV: 102210162  Lop: 21TCLC _DT2

SoundWave 1a hé thong web nghe nhac tric tuyén cho phép ngudi dung truy cip
va thudng thirc kho bai hat da dang moi luc, moi noi thong qua giao dién web hién
dai. Hé thdng duoc xay dung nham dap Gmg nhu cau giai tri ngay cang cao clia nguoi
dung Internet cling nhu khai thac xu huéng phat trién manh cia cic nén tang
streaming am nhac.

Du an dugc phat trién dya trén mo hinh Frontend — Backend — Database, st dung
cac cong nghé¢ React/Next.js cho giao dién nguoi dung, Node.js/Express.js cho xu
1y phia may chii va MongoDB lam co s¢ dit liéu chinh. Hé théng cung cap cac chirc
nang cot 18i bao gém: ding ky, dang nhap, nghe nhac truc tuyén, quan 1y danh sach
phat (playlist), quan 1y bai hat, theo doi lugt nghe.

Di véi quan tri vién, hé théng cung cap trang quan 1y ndi dung cho phép thém,
sira, x0a bai hat trong kho nhac cong cong. Nguoi ding thong thuong co thé tao
playlist, quan 1y bai hat ca nhan va trai nghiém nghe nhac nhanh chong véi téc do tai
t6i wu.

Thong qua du 4n SoundWave, nguoi thuc hién di 4p dung kién thire phén tich va
thiét ké hé thong thong tin, mé hinh héa bang UML, xay dung RESTful AP thiét ké
co s& dir lidu va trién khai cac k¥ thuat xir 1y file da phuong tién. Hé thong hudng
dén kha nang mo rong, d& dang phat trién thém trong tuong lai va pht hop trién khai

thuc té.
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LOI CAM ON

Em xin giri 161 cam on chan thanh va sau sic dén cac thay cb trong Khoa Cong
nghé thong tin, cling nhu tat ca cac thdy ¢ trong trudng Pai hoc Bach khoa — Pai
hoc Pa Néng di diu dit, day d va truyén dat kién thirc, kinh nghiém quy bau cia
minh trong sudt qua trinh em hoc tap va nghién ctru tai trudng.

Em xin bay t6 tinh cam va long biét on chan thanh ciia em t6i ¢6 gido Ths. DS
Thi Tuyét Hoa, ngudi da timg bude huéng din, giup d& em tan tinh trong qué trinh
thue hién d6 4n tét nghiép cia minh. Nho d6 em c6 thé hoan thanh d6 an dung tién
d6 va tich lily cho minh nhiéu kién thic quy bau.

Tuy nhién, vi con bi gi6i han boi kién thirc ctia ban than va thoi gian thyc hién do
an c6 han nén khong thé tranh khoi c6 nhitng thiéu sét con ton dong trong du an. Em
mong nhéan duoc sy gop ¥ tir cac thiy cb va hoi dong dé em c6 thé hoan thién du an
nay hon trong tuong lai.

Em xin chan thanh cam on!



CAM DOAN

T6i tén 1a Phan Qubc Hung, sinh vién 16p 21TCLC_DT2, khoa Cong nghé
Thong tin, Truong Pai hoc Bach Khoa Pa Nang.

T6i xin cam doan rang:

1. Moi két qua nghién ctru, phan tich va thiét ké trong d6 an nay déu 1a két qua
cua qua trinh lam viéc va nghién ctru cua riéng t61, do t6i thuc hi¢n dudi sy hudng
dan ctia Co B Thi Tuyét Hoa. T6i khong sao chép, muon hoic sir dung két qua cia
nhirng nguoi khac ma khong co6 sy cho phép.

2. Moi tham khao dung trong dd 4n déu duoc trich rd rang tén tac gia, tén cong
trinh va thoi diém cong bé.

3. Toi cam két tuan thu tat ca cac quy dinh cua nha truong. Toi hiéu rang viéc
vi pham céc quy dinh nay s& dan dén cac hinh thic ky luat ciia nha trudng, bao gdm
ca viéc huy bo két qua hoc tap va xir 1y theo quy dinh.

Tbi xin chiu toan bd trach nhiém vé 161 cam doan nay

Sinh vién thuc hién

i
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Xay dung website nghe nhac SoundWave

MO PAU

1. Ly do chon d@ tai

Am nhac 1a mét phan khong thé thiéu trong doi sdng con nguoi hién dai, giup thu
gidn, truyén cam xuc va két ndi moi nguoi trén toan thé gisi. Tuy nhién, da sb cac nén
tang nghe nhac hién nay déu mang tinh thuong mai cao, gidi han nguoi ding mién phi,
hodc chua t6i wu cho viée ca nhan hoa trai nghi¢m nghe nhac. Tt thuc té d6, nhom quyét
dinh thuc hién dé tai “SoundWave — Ung dung nghe nhac tryc tuyén”, nham tao ra mot
nén tang nghe nhac ma, than thién, d& sir dung va mang tinh c4 nhan hoa cao, giup nguoi
dung nghe — tim kiém — luu trir — quan 1y playlist cta riéng minh mot cach thuén tién,
dong thoi rén luyén k§ nang phat trién ung dung web full-stack hién dai.
2. Muc dich va nhiém vu

a) Muc dich

Xay dung hé thong nghe nhac tryc tuyén SoundWave cho phép ngudi ding nghe
nhac, thuc hién chirc ning tim kiém bai hat, tao va quan Iy playlist ca nhan, luu bai hat
yéu thich. Nguoi quan tri quan 1y ndi dung va nguoi dung.

b) Nhiém vu
e Thiét ké va xay dung giao dién nguoi dung bang ReactJS.
e Xay dung backend véi NodeJS + ExpressJS dé xtr Iy logic nghiép vu.
e Xay dung API va quan 1y dit liéu bang MongoDB.
e Tich hop phat nhac truc tuyén va tim kiém.
e Pam bao bao mat bang JWT va phan quyén nguoi dung.
3. P6i twong va pham vi dé tai
a) Muc dich
e Ngudi ding thong thuong (User): c6 thé dang ky, dang nhép, tim kiém bai
hat, nghe nhac, tao playlist, luu bai hat yéu thich.
e Ngudi quan tri (Admin): c6 quyén quan 1y bai hat va tai khoan ngudi dung.
b) Pham vi dé tai
e Phuc vu cho nguodi dung yéu thich am nhac.
e Cho cac td chirc mudn quan 1y ndi dung 4m nhac.
4. Két qua dw Kién
a) Vé mit thuc tién

e Gilp nguoi dung trai nghiém am nhac ¢4 nhan hoa.

SVTH: Phan Qudc Hiing GVHD: ThS. P6 Thi Tuyét Hoa 1



Xay dung website nghe nhac SoundWave

e (C6 thé thém nhwuxng bai hat ma nguoi dung nhit duoc ¢ dau do trén nén
tang khac.
e Tao nén tang co ban dé mo rong tmg dung thanh hé théng nghe nhac truc
tuyén diy du cac tinh ning.
b) Vé mit khoa hoc

e Vay dung kién thtrc 1ap trinh web full-stack, co s& dit liéu NoSQL, bao mat
va xu 1i APL
e Lanén tang nghién ciru mé rong cho Al goi ¥ nhac va hé théng khuyén
nghi.
e Tao co so cho viéc nghién ciru mé rong vé xir 1y dir liéu da phuong tién (4m
thanh, hinh anh) va phat trién tng dung thoi gian thue trong twong lai.
¢) Vé mit tng dung

e Website SoundWave hoat dong 6n dinh, c6 giao dién than thién.

e Paiy du cac chirc nang nguoi dung (dang ky dang nhép, nghe nhac,...).

e Admin c6 thé quan 1y nguoi dung, bai hat.

e API hoat dong dung chuan RESTful, d& mo rong cho mobile app.

e Gilp nguoi dung kham pha nhirng bai hat maéi dua trén lich sir tuong tac, tu
d6 tang thoi gian st dung hé thong.

SVTH: Phan Qudc Hiing GVHD: ThS. P6 Thi Tuyét Hoa 2



Xay dung website nghe nhac SoundWave

CHUONG I: CO SO LY THUYET
1.1. Kién thirc co ban
1.1.1 HTML

HTML (HyperText Markup Language) 14 ngon ngit danh ddu chuan dé xay dung cau
tric va ndi dung cho céc trang web. DPugc phat trién boi World Wide Web Consortium
(W3C), HTMLS5, phién ban méi nhat (ra mit nam 2014), cung cap céac tinh ning nhu
thé ngir nghia va hd trg da phuong tién. HTML str dung cac thé dé dinh dang noi dung
nhu van ban, hinh anh, hodc lién két, tao khung nén tang cho tng dung web. Trong hé
théng nghe nhac, HTML t6 chtic giao dién ngudi dung voi cac thanh phan nhu danh
sach bai hat va trinh phat nhac. Thé HTMLS5, chang han nhu thé 4m thanh, cho phép
phat nhac truc tiép trén trinh duyét, cai thién hi¢u suét va kha nang tiép can.

1.1.2 CSS

CSS (Cascading Style Sheets) 12 ngdén ngit dinh dang kiém soat giao dién va cach
hién thi cac thanh phan HTML. CSS tach biét ndi dung va thiét ké, gitip ma ngudn dé
bao tri. CSS3 hd trg bd cuc linh hoat (Flexbox, Grid) va thiét ké responsive cho cac thiét
bi khac nhau.

Trong hé théng nghe nhac, CSS duoc trién khai qua Tailwind CSS, mot framework
utility-first, sir dung cac 16p tién ich dé tao giao dién responsive cho danh sach bai hat
va trinh phat nhac. Tailwind CSS dam bao tinh nhat quan, thAm my, va toi uu hiéu suat.
1.1.3 TypeScript

TypeScript 1 mot ngdn ngir 1ap trinh ma ngudn mé do Microsoft phat trién, dugc xay
dung dya trén JavaScript. TypeScript md rong JavaScript bang cach bo sung hé thong
kiéu dir lidu tinh (static typing), gitip 1ap trinh vién phét hién 15i sém trong qué trinh
phat trién phan mém. Sau khi viét ma, TypeScript s& duoc bién dich sang JavaScript dé
c6 thé chay trén trinh duyét hodc méi truong Node.js.

TypeScript hién dugc sir dung rong rai trong cac framework va thu vién hién dai nhu
React, Angular va Next.js, dic biét phi hop vé6i cac du an c6 quy md 16n va yéu cau cao

ve kha nang bao tri.
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1.1.4 Cloudinary

Cloudinary 1 mdt nén tang quan 1y tai nguyén phuong tién (Media Management
Platform) dua trén dam may (SaaS). N6 cung cip giai phap toan dién cho toan b "vong
do1" cua hinh anh va video trén web/ting dung: tir vi¢c tai 1én, luu trit, chinh stra, tbi uu
hoa cho dén phan phdi ndi dung qua mang luéi truyén tai ndi dung (CDN).

1.1.5 NPM

NPM la trinh quan 1y thu vién (package manager) mdc dinh cho moi truong thyc thi
Node.js. Day 13 kho luu trit phin mém 16n nhat thé gidi, gitip cac 1ap trinh vién chia sé
va tai str dung ma ngudn mot cach hiéu qua.

1.1.6 Tailwind CSS

Tailwind CSS 1a mot Utility-first CSS framework. Khac véi cac framework truyén
théng nhu Bootstrap (cung cap cac thanh phan dung sin nhu .btn, .card), Tailwind cung
cip céc 16p (classes) tién ich nho, don 1¢ dé ban xay dung giao dién truc tiép trong file
HTML/JSX.

1.1.7 GitHub

Git 1a mot hé thong quan 1y phién ban phan tan (Distributed Version Control System),
cho phép nguoi phat trién ghi lai trang thai cta toan bd ma ngudn tai timg thoi diém
nhét dinh. Nho d6, cac phién ban trudc co thé dé dang duoc truy xuit, so sanh hodc phuc
hoi khi can thiét, tir d6 giam thiéu rui ro mat mat dir liéu va hd trg viée cong tac hiéu
qua gitra cac thanh vién trong nhom.

GitHub 12 mot dich vu luu trit ma ngudn truc tuyén ndi tiéng va dugc sir dung rong
rdi trong cong dong 1ap trinh. Py 1a mot nén tang thudc s hiru cia Microsoft, cung cap
moi trudng than thién cho viéc quan 1y du 4n, hd tro cac tinh ning nhu phan quyén truy
cap, theo ddi 161, quan 1y yéu cau hop nhat (pull requests. GitHub phu hop véi ca cac du
an ca nhan nho 1¢ 13n cac hé théng phan mém quy md 16n, véi chinh sach hd tro tai
khoan mién phi kém theo cac goi nang cao danh cho doanh nghiép.

1.2. Tong quan vé ReactJS
React]S 1a mot thu vién JavaScript duoc phét trién béi Facebook (nay 1a Meta) nham

xay dung giao dién nguoi dung (UI).
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Puoc st dung rong rii dé phat trién cac tmg dung web hién dai c6 kha ning twong
tac cao va thay doi dir liéu theo thoi gian thuc ma khong can tai lai toan b trang.

Ra mit 1an diu nam 2013 va hién 1a mot trong cac cong nghé Frontend chu dao trén
thé gi6i, bén canh 1a Angular va Vue.
1.2.1 Cdc tinh nang chinh ciia ReactJS

Component-Based Architecture (Kién triic thanh phan): Giao dién duoc xay dung tir
cac component doc 1ap, c6 thé tai str dung. Gitp quan 1y code tét hon, dé bao tri va mo
rong.

Virtual DOM: Str dung Virtual DOM d¢é chi cap nhat nhitng phéan giao dién thay doi,
tang hiéu suat va giam thoi gian render so voi thao tac truc tiép trén DOM that.

JSX: Cho phép viét HTML trong JavaScript thong qua JSX, gitip code ngan gon, truc
quan va dé& phat trién component UL

React Hooks: Cung cp cac ham nhu useState, useEffect dé quan 1y state, vong doi
component ma khong can class, don gian hoa 1ap trinh.
1.2.2  Ung dung trong doé dn

Puoc dung lam giao dién nguoi dung cho website nghe nhac SoundWave, céc
component nhu trinh phat nhac, trang bai hat, playlist, upload nhac dugc xay dung dudi
dang thanh phan tach roi, dé tai sir dung.

React Hooks hd tro quan 1y trang thai nhu bai hat dang phat, danh sach playlist, trong
khi JSX va component giup to chirc giao dién 1 rang va md rong nhanh chong.

Giao tiép voi Backend thong qua RESTful API, dung fetch hodc axios dé truy van dir
liu.

Nho Virtual DOM, Uing dung phan hdi nhanh, hién thi muot ma ma can tai lai toan
trang, tir 46 mang lai trai nghiém nguoi dung t6t hon.
1.3. Tong quan vé ExpressJS

ExpressJS 1a framework chay trén nén tang Node.js, duoc viét bang TypeScript, gitip
cac 1ap trinh vién x4y dung timg dung web va API phia may chi mot cach dé dang, hidu

qua va c6 to chirc hon.
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1.3.1 Cac tinh nang chinh cua ExpressJS

Middleware Architecture: Str dung mé hinh middleware, cho phép xtr Iy tudn tu cac
tac vu.

Routing: Cung cap hé théng dé dinh nghia cac URL (endpoint) va xac dinh cach tng
dung phan hoi cac loai yéu cau HTTP khac nhau (GET, POST, PUT, DELETE).

X4y dung tmg dung da dang: Phu hop dé tao cic tng dung web don trang (SPA), API
RESTful, itng dung web full-stack,...

1.3.2  Lgiich cua ExpressJS

Cung cp cau tric rd rang, dé mo rong.

Tich hop tét véi MongoDB qua mongoose, dam bao hiéu sut va kha ning bao tri.
1.4. Tong quan vé mé hinh MVC

Mo hinh MVC (Model-View-Controller) 1a mot kién trac phin mém phén tach logic
nghiép vu, giao dién nguoi dung, va diéu khién, gitp ting tinh bao tri, tai sir dung, va
kha ning mo rong cua tng dung. MVC duogc st dung rong rii trong phat trién phan
mém.

1.4.1 Cdc thanh phan ciia MVC

Model: Pai dién cho dir li¢u va logic nghi€p vu, tuong tac truc tiép voi co s& dir liéu.
Trong hé thong nghe nhac, Model quan 1y cac collection MongoDB nhu thong tin bai
hat (tén, ngh¢ si, thé loai), danh sach phat, hoac dir liéu nguoi dung. Vi du, Model xu ly
truy van dé léy danh sach bai hat theo thé loai hodc cap nhat luot nghe.

View: Hién thi dir lidu tir Model cho ngudi dung thong qua giao dién. Trong hé thong,
View 1a giao dién web (ReactJS) hién thi danh sach bai hat, trinh phat nhac, hodc thong
tin ngudi dung. View chi nhan dit liéu tir Controller va khong truc tiép truy cap Model.

Controller: Diéu phdi gitta Model va View, xir Iy yéu cau ngudi ding va tra vé dir
liéu pht hop. Trong hé thong, Controller (ExpressJS) nhan yéu cau tir client (nhu phat
bai hat hodc thém binh luan), goi Model dé 1iy hodc cap nhat di liéu, sau d6 gt dit liéu
dén View d¢ hién thi.

1.4.2  Lgiich ciia MVC
Tinh phén tach: Giam su phu thudc giira cac thanh phan, gitp dé dang stra d6i hoic

mo rong.
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Kha ning tai st dung: Model va Controller c6 thé dugc sir dung cho ca giao dién web
va di dong.

DG bao tri: CAu trac 1 rang gitip phat hién va sira 16i nhanh chéng.

. i Data — —
&ec’ Controller Model
3 3 —

1.5. Tong quan vé MongoDB

ejeq

Hinh 1.4 M6 hinh MVC

MongoDB 1a h¢ quan tri co s& dir licu NoSQL, luu trit dir liéu dudi dang tai licu
JSON (BSON). Mic du 1a NoSQL, trong do 4n, MongoDB duoc sir dung véi cau triic
gidng hé co so dir liéu SQL, ap dung schema ¢ dinh dé dam bao tinh nhit quan va to
churc dir liéu.

1.5.1 Dic diém ciia MongoDB

Linh hoat: Cho phép diéu chinh cAu tric dit liéu, nhung trong du an dugc kiém soat
chat ch€ qua schema.

Kha nang m¢ rong: Sharding va replication ddm bao xur 1y dit li¢u 16n.

1.5.2  Lgiich cua MongoDB

MongoDB phtt hop cho hé thong nghe nhac nho kha nang luu trit dit liéu phtc tap
nhu thong tin bai hat, danh sach phat, hodc lich st nghe. Viéc ap dung schema cd dinh
thong qua Mongoose giup dir li¢u dugc td chtre chit ché, tuong tu co sé dir li¢u quan
hé, dong thoi hd trg truy van phirc tap nhu tim kiém bai hét theo thé loai hoac thong ké

lugt nghe.

SVTH: Phan Qudc Hung GVHD: ThS. B4 Thi Tuyét Hoa 7



Xay dung website nghe nhac SoundWave

1.6. Tong quan vé RESTful API

REST (Representational State Transfer) 1a kién trac phan mém thiét ké dich vu web,
dung phuong thire HTTP nhuw GET, POST, PUT, DELETE dé thao tac tai nguyén.
RESTful API duogc sir dung dé giao tiép gitta client va server.
1.6.1 Nguyén tic ciia REST

Stateless: Mbi yéu cau HTTP chira ddy du thong tin dé xir 1y.

Client-Server: Tach bié€t client va server, tang tinh doc 1ap.

Uniform Interface: Str dung phuong thirc HTTP chuén va dit liéu JSON.
1.6.2  Cac phwong thuwc HTTP chinh

e GET (SELECT): Tra vé mot Resource hoic mot danh sach Resource.
e POST (CREATE): Tao md61 mdt Resource.

e PUT (UPDATE): Cép nhat thong tin cho Resource.

e DELETE (DELETE): X04 mot Resource.

1.7. Tong quan vé thuit toan SVD (Singular Value Decomposition)
Mo hinh Loc cdng tac (Collaborative Filtering): Hé thong khong dya vao thudc tinh
bai hat (thé loai, nghé si) ma duya trén hanh vi ctia cong dong ngudi ding.

La mdt ki thudt Matrix Factorization (Phén ra ma tran). N6 phan tach ma tran tuong

r 2
A A

tac gitta Nguoi dung — Bai hat thanh cac “yéu té an” (Latent Factors). Mot vi du cu thé
1a: Al hoc duoc User A thich nhac c6 tinh chit “budn”, “acoustic” va bai hat X cling c6
nhiing tinh chat d6, tir 46 dua ra goi ¥
1.8. Cong cu sir dung
1.8.1 Diagrams.net

Diagrams.net (draw.io) 1a cong cu truc tuyén mién phi dé vé so dd ca sir dung, hoat
dong, hodc co so dit liéu. Trong dd an, Draw.io thiét ké so' 6 UML, minh hoa 1o rang

phan tich va thiét ké hé thong.
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Hinh 1.8.1 Diagrams.net

1.8.2  Visual Studio Code
VSCode 1a trinh soan thao ma nguén hd trg JavaScript, TypeScript, HTML.
VSCode dugc sir dung dé viét ma cho frontend va backend.Tién ich mé rong nhu

ESLint, Prettier ting chat luong ma ngudn.
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Hinh 1.8.2 Giao dién VSCode
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1.8.3  Postman
Postman 1a cong cu kiém tra va phat trién API, gtri yéu cau HTTP va kiém tra phan

hdi. Trong dd an, Postman thir nghiém API nhu ding ky, 1dy bai hat, dam béo tinh ding

dan va hiéu suat backend.

Hinh 1.8.3 Giao dién Postman
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CHUONG II: PHAN TiCH VA THIET KE HE THONG
2.1. Khao sat bai toan thue té
2.1.1. Téng quan hién trang

Trong bbi canh hién nay, nhu cau nghe nhac truc tuyén ngay cang ting nho su phat
trién manh mé cua Internet va thiét bi thong minh. Ngudi ding mong mudn c6 thé nghe
nhac moi lac moi noi, dé dang tim kiém bai hat yéu thich, tao playlist ca nhan va dac
biét 1a sir dung cac ngudn am thanh da dang. Tuy nhién, khao sat thuc té cho thdy hau
hét cac nén tang nghe nhac phd bién hién nay van ton tai nhiéu han ché nhu giéi han
kho nhac cé nhan, khong cho phép nguoi dung tai 1én ndi dung riéng hoac phai st dung
cac cong cu bén ngoai dé chuyén d6i video thanh nhac. Bén canh d0, cac dich vu mién
phi thuong kém theo quang cao gy kho chiu, con nhiéu tinh niang nang cao chi danh
cho tai khoan tra phi, khién trai nghiém ngudi dung bi gi6i han.

Xuat phat tr thuc trang do, mong mudn vé mot hé théng nghe nhac truc tuyén don
gian, mién phi, hd tro ngudi dung tu tao kho nhac riéng va quan 1y noi dung c4 nhan tré
nén can thiét. Nguoi dung c¢6 nhu cau sé hiru khéng gian 4m nhac cua riéng minh, noi
ho c6 thé upload video, chuyén ddi sang dinh dang MP3, luru trit trén cloud va tao playlist
linh hoat ma khong phu thudc vao nén tang dich vu bén ngoai.

Hé théng SoundWave duoc xay dung nham dap tng nhitng nhu cau cép thiét nay.
SoundWave hudng t61 myc ti€u mang lai trai nghiém nghe nhac lién mach, than thién,
cho phép quan 1y bai hat c4 nhan, nghe nhac truc tuyén va chia sé¢ noi dung dé dang.
Dong thoi, hé thong cung cip cong cu cho quan tri vién kiém soat kho nhac chung, dam
bao tinh 6n dinh va chat luong dit liéu trong hé thong.

2.1.2  Phan tich chirc ning

Website SoundWave duoc xay dyng nham cung cap nén tang nghe nhac tryc tuyén,
quan ly bai hat cd nhan va tao playlist linh hoat cho ngudi dung. Cac chirc nang chinh
dugc phan tich theo hai nhém: ngudi dung thong thuong (User) va quan tri vién
(Admin).

% Nguoi dung
Dang ky tai khoan: Nguoi dung nhap thong tin ¢4 nhan nhu email, tén ddng nhap,

mat khau. H¢ thong luu thong tin tai khoan vao co s¢ dit liéu va xac nhan tai khoan maoi.
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Ding nhap hé théng: Nguoi dung nhap username va mat khau, hé théng kiém tra
thong tin va tao phién lam viéc cho nguoi dung.

Quan ly hd so: Cap nhat thong tin ¢4 nhan, tai anh dai dién

Nghe nhac truc tuyén: Nguoi dung lya chon mot bai hat tir danh sach c6 san, hé théng
cung cép trinh phat nhac va ghi nhan lugt nghe.

Tim kiém: Tim kiém bai hat theo nhiéu tiéu chi (tén bai, nghé si, thé loai), hd trg bd
loc, sap xép dé toi wu trai nghiém ngudi ding.

Quan ly Playlist: Nguoi dung c6 thé tao nhiéu playlist khac nhau, c6 thé thém hoic
x0a bai hat khoi playlist, chi hién thij véi nguoi tao.

¢ Nguoi quan tri

Quan Iy nguoi dung: Xem danh sadch nguoi dung

Quan 1y kho nhac chung: Thém bai hat vao hé théng dé tat ca ngudi dung cling nghe,
chinh stra metadata bai hat, c6 thé x6a bai hat.
2.2. Biéu @6 Use Case
2.2.1 Cic tic nhén trong hé thong

Hé thdng c6 2 tac nhan 1a: Nguoi dung va Ngudi quan tri

e Ngudi ding: La ngudi co thé nghe nhac, thuc hién céc tinh ning cta trinh phat
nhac, quan ly playlist.

e Ngudi quan tri: La ngudi c6 moi quyén trong hé théng quan 1y bai hat va ngudi
dung.

2.2.2  Biéu do Use Case tong quit
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A

User

/ Xem théng tin bai hat

Trinh phét nhac

Quan ly playlist

Quan Iy bai hat

Extends

Quén Iy tai khoan / : :

Admin

Hinh 2.2.2 Biéu d6 Use Case tong quat

2.2.3  Biéu do Use Case sir dung ciia Ngwoi ding

User

Déng nhép

, Tao playlist

SVTH: Phan Qudc Hiing
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=<include=»
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Hinh 2.2.3.1 Biéu d0 Use Case sir dung Quan Iy Playlist

User

Béng nhép A Xemlai baihat
<crteng

A Xem thang tin bai hat

<<gxtend=»

o

T caprdends>
........................ Thém vao playlist

e zeedends

... /hém vio bii hat B0
thich

-

Hinh 2.2.3.2 Biéu d Use Case sir dung Nghe nhac

User

Dang nhap
i C

‘

dpnhat profile )

=<incliide=> <zgrtends>"

Quénlj tiikhoan )&~

e #=extends=

.

T D mat khiu

Hinh 2.2.3.3 Biéu d6 Use Case sir dung Quan Iy tai khoan
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2.2.4 Biéu db Use Case sir dung ciia Ngwoi quan tri

Dang nhap

< nclllee»

Admin

Xem danh sach user

Hinh 2.2.4.1 Biéu d6 Use Case sir dung Quan 1y user

Admin

;
==include=>

Biang nhp

-
=<extend#

=<gxtends> _.--

Quanfybaihat )¢

==gxtends=

T zetends>

Tailén bai hat

Xem danh sach bai hat

hay ddi thding tin bai hat

Xda bai hat

Hinh 2.2.4.2 Biéu d6 Use Case sir dung Quan 1y bai hat
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2.3. Dac ta Use Case sir dung

2.3.1

Dic ta Use Case Dang ky

Use Case Dang ky
Tac nhan User
Mo ta Cho phép ngudi dung tao tai khoan méi dé trd thanh thanh

vién cua SoundWave.

Tién diéu

ki€én

Nguoi dung chua diang nhip vao hé thong.

Luong sy

kién chinh

1. Nguoi dung chon chure nang "Pang ky" trén giao dién.

2. Hé thong hién thi biéu mau dang ky.3. Nguoi ding nhap:
Ho tén, Email, Tén dang nhap, Mat khau.

4. Nguoi dung nhan nat "Pang ky"

5. Hé thong kiém tra dinh dang dir liéu va kiém tra trung lap
Email/Username.

6. Hé thong luru thong tin ngudi ding méi vao CSDL.

7. Hé thong thong bao thanh cong va chuyén sang trang
Dang nhap.

Ludng thay
thé

4a. Dir liéu khong hop 1&: Hé thong bao 16i tai trudong dir
li¢u sai va yéu ciu nhap lai.
5a. Tai khoan ton tai: Hé thong bao "Email hoic Tén ding

nhap da duoc su dung".

Hau dieu

kién

Tai khodn mdéi dugce tao trong CSDL véi trang thai Active.

Hinh 2.3.1 Bic ta use case Dang ky
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2.3.2

Ddc ti Use Case Ding nhap

Use Case Pang nhip
Tac nhan User, Admin
Mé ta | Xéc thuc nguoi ding dé cap quyén truy cap vao cac chiic

ning hé thong.

Tién dieéu

kién

Nguoi dung da co6 tai khoan.

Luong sw

1. Nguo1 dung chon chirc nang "Dang nhap".

kién 2. Hé thong hién thi form dang nhap.

chinh 3. Nguoi dung nhap Email/Username va Mat khau, nhan
"Dang nhap".
4. He théng m3 hoa mat khau va dbi chiéu véi CSDL.
5. H¢ théng xac thyc thanh cong, tao phién lam viéc
(Session).
6. Hé thong diéu hudng nguoi dung vé trang chu (hodc
trang Admin).

Lu(“)ng Sai thong tin: H¢ théng bao "Tén dang nhdp hodc mat

thay thé | khiu khong dung".

Hau dieu

ki€én

Nguoi dung dang nhap thanh cong.

Hinh 2.3.2 Péc ta use case Pang nhap
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2.3.3

Ddc ta Use Case Qudn ly tai khodn

Use Case Quan ly tai khoan
Tac nhan User, Admin
Mo ta Cho phép nguoi dung hodc nguodi quan tri da dang nhap

vao hé¢ thong c6 thé quan ly tai khoan ca nhan ctia minh bao

gOom chinh stra thong tin c4 nhan va mat khau

Tién diéu

kién

Nguoi dung da co6 tai khoan

Luong su

kién chinh

1. Nguoi dung hodc nguodi quan tri nhdp céc thong tin cé
nhan can chinh stra.

2. Bam nat Cép nhat.

3. Hé thong kiém tra dir liéu nhép 1a ding.

4. Thuc hién cap nhat thong tin.

Ludng

thay thé

2a. Dir liéu khong hop 18: Hé thong bao 15i tai trudong dir

liéu sai va yéu cau nhap lai.

Hau dieu

kién

Cap nhat thanh cong

Hinh 2.3.3 Dic ta use case Quan ly tai khoan
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2.3.4 Dac ta Use Case Nghe nhac

Use Case Phat nhac
Tac nhan User, Admin
Mo ta Nguoi dung phat bai hat trén trinh phat nhac (Player) cua

website.

Tién diéu

kién

Hé thong hoat dong binh thuong, bai hat kha dung.

Luong su

kién chinh

1. Nguoi dung click nat "Play" tai mot bai hat bat ky.

2. Hé thong tai thong tin bai hat va file audio tir server.

3. Hé thong hién thi thanh Player diéu khién
(Play/Pause/Next).

4. Hé thdng bit dau phat nhac.

5. Hé théng cap nhat luot nghe (Views) sau mot khoang thoi
gian phat nhat dinh.

Luﬁng

thay thé

Hau dieu

kién

Bai hat duogc phat, luot xem dugc ghi nhan.

Hinh 2.3.4 Pac ta use case Nghe nhac

SVTH: Phan Qudc Hiing
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2.3.5

Ddc ta Use Case Qudn ly playlist

Use Case Quan ly Playlist
Téac nhan User
Mo ta Tao danh sach phat nhac riéng va thém bai hat vao danh
sach.
Tién diéu | D3 ding nhap.

kién

Luong su

1. Nguoi dung chon "Tao Playlist méi".

kién 2. Nhap tén Playlist va xac nhan.
chinh 3. Hé thong luu Playlist méi.
4. Nguoi dung duyét bai hat, chon "Thém vao Playlist".
5. Nguoi dung chon Playlist dich.
6. Hé thong lién két bai hat vao Playlist.
Luong | Xéa Playlist: Nguoi dung chon x6a -> Hé théng x6a
thay thé | Playlist khoi CSDL.

Hau dieu

kién

Playlist dugc cap nhat.

Hinh 2.3.5 Pac ta use case Quan ly playlist

SVTH: Phan Qudc Hiing

GVHD: ThS. B4 Thi Tuyét Hoa

20



Xay dung website nghe nhac SoundWave

2.3.6

Ddc ta Use Case Qudn ly bai hat

Use Case Quan ly bai hat
Tac nhan Admin
Mb ta | Quan ly kho nhac hé thong.

Tien diéu

kién

Ding nhip quyén Admin.

Luong sy

kién chinh

1. Admin vao trang quan tri bai hat.

2. Chon chtric nang "Thém mai".

3. Nhap thong tin (Tén, Ca si, Thé loai) va upload file nhac
+ anh bia.

4. Nhan "Luu".

5. Hé thong upload file va luu dir liéu vao CSDL.

6. Hién thi thong bao thanh cong.

Ludng

thay thé

Thiéu théng tin: Hé thong yéu cau nhap day du cac trudng
bat budc.
X6a bai hat: Admin chon x6a -> Hé thdng 4n bai hat khoi

trang chu.

Hau dieu

kién

Bai hat méi kha dung cho toan bd nguoi dung.

Hinh 2.3.6 Péc ta use case Quan ly bai hat
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2.4. Biéu dd hoat dong
2.4.1 Biéu do hoat dpng ciia Ngwoi diing
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( Xem i vt trong “ "’i‘nay aBioa bai nal‘
| Fovorie |, trong Favorte |

@

Hinh 2.4.1 Biéu d6 hoat dong ctua Nguoi ding
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2.4.2  Biéu do hoat dpng ciia ngwoi qudn tri

| Péng nhap |
o/

A
Quan ly bai hat | Quan Iy nguwi ding |
_ L

|f Hién thi danh sach \l

nguréri ding

] |
i va dién metadata Chinh sira/X6a bai
bai hat hat

Hinh 2.4.2 Biéu d6 hoat dong cua Ngudi quan tri
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2.5. Biéu do tuan tu

2.5.1 Dang ky

~ .
=
\ / ;i Giao dien Dang ky ' He théng Dot
lguoi ding . atabase
3 1 Chon "Pang ky" & Nhap thong tin >E \
| 2Nhén nit "Dang ky" N |
3 : 3 GUi di¥ lidu dang ky :
3 E 4 Kiém tra dinh dang d@ liéu 3
| : ) |
| . 5 Kiém tra trung lap Email/Username, .
3 E _ 67Tra vé két qua | |
alt ‘ [D@ ligu hop 18] E 3
| } 7 Lwu théng tin ngwdi dung (Active)}i
3 E < 8 Thanh cong H
3 E, 9 Théng bao thanh céng ‘
3 i 10 Chuyén sang trang D&ng nhap 3
'[b'fp"l'iéd‘ khong hop 1& 7 Triing 1ap] ‘: 3
! ‘e 11 Bao 10i !
3‘ 12 Hién thi 18i & Yéu cAu nhap lai . ‘
T T T
| |

Ngudi diing

/
N\

Giao dién Bang ky ‘ Hé théng ‘

Hinh 2.5.1 Biéu d0 tuan tu cho Dang ky

Database

SVTH: Phan Quéc Hung

GVHD: ThS. P6 Thi Tuyét Hoa
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2.5.2 Dang nhap

8

S

N
N

User/Admin

1 Chon "Bang nhap"

Giao d bang nhéap

3 Nhap Email/Username & Mat khdu

2 Hién thi form

4 Nhan ndt "D3ng nhap" o

5 Gri théng tin dang nhap

REONg | Datz pase
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I

6 Ma héa mat khdu

7 Déi chiéu théng tin

8 Tra vé két qua xac thuc | |

alt
!

[Xac thyre thanh cong]

10 Thanh cong

9 Tao phién lam viéc (Session)

I N 5
' 11 Diéu hwéng vé trang cha/Admin

[Sai thang tin]
I

13 Hién thi théng bao 16

i
| _ 12 Bao 15i "Sai tén dang nhap/mat khau"
)
I

User/Admin
O

N

i

/
/

“
N

Giao d bang nhap

Hé théng | Datgbase

Hinh 2.5.2 Biéu do tuan ty cho Pang nhap

2.5.3 Nghe nhac

User/Admin Trinh phat nhac (Player)

Buéc 1: Nguoi ding kich hoat hanh déng
1 Click nit "Play” tai bai hat bét ky '

Buéc 2: Tai dir lidu tir may chu

Hé théng (Server)

2GUi yéu cdu tai thdng tin bai hat va file audi

Database

3 Truy vén théng tin va dudng dén file audio,

47Tra vé du ligu bai hat

. 5Phan hdi thdng tin bai hat & file audio

Buéc 3: Chudn bi giao dién didu Khidn'
6 Hién thi thanh Player (Play/Pause/Next)

Buc 4: Thuc hién phat m thanh )
7 Hé théng bit dAu phét nhac

Buéc 5: Ghi nhan tuong tac

loop /  [Saumét khoang thof gian phat nhat dinh]
8 Gui tin hiéu cap nhét luot nghe (Views)

<MPhén hdi thanh cong

9 Cép nhét luot nghe vao CSDL Y
| 10 Xéc nhan cp nhét thanh cng ] l

Hau didu kién: Bai hat duoc phat, luot xem dugc ghi nhén B

Hinh 2.5.3 Biéu do tuan tu cho Nghe nhac

SVTH: Phan Qudc Hiing

GVHD: ThS. P6 Thi Tuyét Hoa
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2.5.4  Quan Iy tai khodn

f

VAN . L a .
User/Admin Giao dién Profile

1 Nh&p théng tin can chinh stra _

s @
i tl‘wong Datal?ase

| 2 Ba4m nut "Cép nhat"

\4

3 GUri yéu cdu cap nhat

I
I
I
I
I
I
I
‘ . |
4 Kiém tra di liéu dau vao |
I
I

alt [Di¥ ligu hop Ié]

'.M0.Yeuclunhap lai .

5§ Thyc hién cap nhat théng tin ;

e 8Thanhoong

- £.T1ONG bao cap nhat thanh cong,

|
|
|
|
|
|
|
|
-

<2

I
User/Admin

//\

Giao dién Profile

Hé théng Daéfbﬂ\se

Hinh 2.5.4 Biéu do tuan ty cho Quan 1y tai khoan

|

|

|

|

|

|
Y PO PR

|

|

|

|

|

|

T

SVTH: Phan Quéc Hung

GVHD: ThS. P6 Thi Tuyét Hoa
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2.5.5 Quan ly playlist

@) -

i * ‘ -
Ngu’t;'i‘(;i]ng Sl i Py | Hé tt‘u‘)ng Déié@éé/e

: : [Ta0 Prayiistmér_| ‘ :

| 1 Chon "Tao Playlist m&i" | 3 3

3 2 Nhép tén Playlist & Xac nhén ‘3 3 3

| | 3Yéu cdu luu Playlist ’1 |

3 3 3 4 Luu Playlist mgi 3

3 3 :‘ 5 Thanh cdng :

| < BHién thi Playlistmei | |

: [ Them bai hat vao Playlist | ‘ ‘

3 7 Duyét bai hat & Chon "Thém vao Playlist” : 3 3

8 Chon Playlist dich ‘

| | 9 GWi yéu cdu lidn két bai hat >1 |

10 Lién két bai hat vao P|ayust‘_3

i 3 :‘ 11 Thanh céng |

s - s

: { X6a Playlist (Lubng thay thé) | :

3 13 Chon "Xda Playlist" >3 3 3

| | 14 Yéu cAu xéa _ |

15 Xoa khai CSDL

3 3 L 16 Thanh cong :

3 :‘ 17 Cap nhéat danh sach Playlist | 3

| | | |
Ngugi ding Giao dién Playlist | Hé théng Database

i -

Hinh 2.5.5 Biéu db tuan tu cho Quan Iy playlist

SVTH: Phan Qudc Hiing
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2.5.6  Quin Iy bai hdt

x -~ x x x x
% —
AHmin Trang (?uén tri [ Hé thong J L Cloudinary ] Dat\a_‘b_a/se

1 Vao trang quan tri & Chon "Thém mai"

2 Nhép théng tin & Upload file (nhac + anh)

3 Nhén "Luu"

4 Guri dir liéu bai hat

alt [Pay di théng tin]
5 Upload file nhac va anh

67Tra vé link file

8 Thanh cong | |

9 Hién thi théng bao thanh céng

i
i
|
' 7 Lwu d@ liéu bai hat vao CSDL
i
10 Bai hat méi kha dung cho nguti ding !

[Thiéu thong tin] | |
M Yéu cu nhap day di cac truong |

.
opt _/ [X6a bai hat (Ludng thay thé)] ;
|

12 Chon xoa bai hat

-
T
|
|
|
|
|

|13 Yeu chu xoa

>

| 14 An bai hat khéi trang cha

15 Cap nhét giao dién |

Ac/irp\l‘n Trang Quan tri J Hé théng J Cloudinary Datgpg?

Hinh 2.5.6 Biéu do tuan ty cho Quan 1y bai hat
2.5.7 Al Ggiy bai hat

{ Frontend (React) Al Service (Python) | \ Backend (Node.js)

Ngu}i‘)‘i dung L Daiaﬁase

1 Truy cép trang Home

2 GET /recommend/{userld}

Il

Sir dung thuat toan SVD
du doan trén ma tran

AN

3Tra vé [ID_BaiHat1, ID_BaiHat2 ]

4 POST /songs/get-by-ids (ids)

5Query: find({_id: {$in: ids}})
67Trd vé Data chi tiét (title, cover ur\)|_|
7 Tra vé& danh séch Object bai hat |
|
8 Hién thi muc "Danh riéng cho ban" .
Ngui ding Frontend (React) Al Service (Python) | | Backend (Node.js) Database
S — J L J [§ )

Hinh 2.5.7 Biéu d6 tuan tu cho Al goi y bai hat
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2.6. Thiét ké co sé dix liéu

2.6.1

M6 hinh thiét ké co sé dir ligu

Artists.

d

name
image
imagePublicld
bia

slug

createdAt

Album

PK

id

e
artist
coverAlbumPublicld
coverAlbumUr

slug

createdAt

Genre

PK

id

name
slug

createdAt

seng

PK | _id

title:

artist
album
genre
caverlr
audiolrl
duration
yrics
plays
crealedAt
uploader
audioPublicld

coverPublicld

isPublic

Hinh 2.6.1 Thiét ké co s& dit liéu

= Playlist_songs = Playlist
PK | _id PK | Jd
playlistid / title:
songld description
coverlr
creator
isPublic
createdAt
_ Like updatedAt
PK | _id
userld
songld
createdAt B Session
PK | _id
= User userld
PK | _id refreshToken
username createdAt
hashedPassword expiredAt
email updatedAt
displayName
avatarUn
role
avatarld
createdAt

SVTH: Phan Qudc Hiing

GVHD: ThS. P6 Thi Tuyét Hoa
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2.6.2  Chi tiét cdc bing div liéu
users
Tén cot Kiéu dir liéu | Rang budc M5 ta
ObjectID / Mai dinh danh duy nhat cua
id PK, Not Null _
UUID nguoi dung.

_ Unique, Not ,
username String Tén dang nhap (duy nhat).
Null

Mat khau da dugc ma hoa
hashedPassword String Not Null
bao mat.
. _ Unique, Not Pia chi email dung dé lién
email String _
Null lac/kho1 phuc.
displayName String Not Null Tén hién thi cong khai.
Puong dan dén hinh anh
avatarUrl String Optional o
dai dién.
. Vai tro hé thong (admin,
role String Default: 'user’ '
user, artist).
createdAt DateTime Not Null Thoi diém tao tai khoan.
_ _ ID quan ly file dnh trén hé
avatarld String Optional ,
thong luu trir

Hinh 2.6.2.1 Bang dir li¢u users

SVTH: Phan Qudc Hiing

GVHD: ThS. P6 Thi Tuyét Hoa
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songs
Tén cot Kiéu dir litu | Rang budc M6 ta
_ ' PK, Not Ma dinh danh duy nhét ctia bai
id ObjectID
Null hat.
title String Not Null Tiéu dé bai hat.
artist String Not Null Tén ngh¢ s trinh bay.
album String Optional Tén album chura bai hat.
genre String Optional Thé loai 4m nhac.
coverUrl String Optional Puodng dan anh bia bai hat.
audioUrl String Not Null DPuong dan tép tin &m thanh.
duration Number Not Null Thoti lugng (gidy).
lyrics Text Optional Lo1 bai hat.
plays Integer Default: 0 S6 lugt nghe.
createdAt DateTime Not Null Ngay tai 1én hé thong.
‘ FK (User), ‘ '
uploader ObjectID ID nguoi dung da tai lén.
Not Null
_ _ . ID tép am thanh trén
audioPublicld String .
Cloudinary
coverPublicld String ID anh bia trén Cloudinary.
isPublic Boolean Default: true Trang thai hién thi

Hinh 2.6.2.2 Bang dit li¢u songs

SVTH: Phan Qudc Hiing
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playlist
Tén cot Kiéu dir liéu Rang bugc Mo ta
id ObjectID PK, Not Null Ma dinh danh danh sach phat.
title String Not Null Tén danh sach phat.
description String Optional Mo ta vé danh sach phat.
coverUrl String Optional DPuong dan anh bia playlist.
creator ObjectID FK (User), Not ID nguoi tao playlist.
Null
ispublic Boolean Default: True | Ché d6 cong khai hodc riéng tu.
created At DateTime Not Null Ngay tao playlist.
updatedAt DateTime Not Null Ngay cap nhat cudi cung.
Hinh 2.6.2.3 Bang dit liéu playlist
Playlist_songs
Tén ¢t | Kiéu dirliéu | Rang budc M5 ta
_id ObjectID PK, Not Null Ma dinh danh ban ghi.
FK (Playlist),
playlistld ObjectID ID cua playlist tuong tng.
Not Null
songld ObjectID e (SIZZi)’ ot ID cua bai hat tuong ung.

Hinh 2.6.2.4 Bang dir li€u playlist songs

SVTH: Phan Quéc Hung

GVHD: ThS. P6 Thi Tuyét Hoa
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Like
Tén ¢t | Kiéu dir liéu Rang budc M5 ta
_id ObjectID PK, Not Null Ma dinh danh luot thich.
_ FK (User), Not . ,
userld ObjectID ID nguoi dung nhan thich.
Null
_ FK (Song), Not
songld ObjectID ID bai hat dugc thich.
Null
createdAt DateTime Not Null Thoi diém nhan thich.
Hinh 2.6.2.5 Bang dir li¢u Like
Session
Tén cft | Kiéu dir liéu Rang budc Mo ta
_id ObjectID PK, Not Null Ma dinh danh phién.
_ FK (User), Not _
userld ObjectID ID nguoi dung dang nhap.
Null
refreshToken String Not Null Token dé duy tri dang nhap.
created At DateTime Not Null Thoi diém bét dau phién.
expiredAt DateTime Not Null Thoi diém hét han phién.
updatedAt DateTime Not Null Thoi diém cap nhat phién.

Hinh 2.6.2.6 Bang dir liéu Session

SVTH: Phan Qudc Hiing
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Artist
Tén cot Kiéu dir liéu Rang bugc Mo ta
_id ObjectID PK, Not Null Ma dinh danh nghé si
name String Not Null Tén nghé si
lamge String Optional Puong dan anh cua nghé si
imagePublicld String ID anh trén Cloudinary
Tiéu str/Thong tin gi6i thiéu
bio String Not Null
cua ngh¢ si
Chudi dinh danh khong dau cho
slug String Not Null
URL (VD: son-tung-mtp)
Hinh 2.6.2.7 Bang dit li¢u Artist
Album
Tén cot Kiéu dir liéu Rang bugc Mo ta
_id ObjectID PK, Not Null Ma dinh danh album.
title String Not Null Tén album.
Lién két t6i nghé si s¢ hiru
artist ObjectID Not Null
album
coverUrl String Optional DPudng dan anh bia album
coverPublicld String Not Null ID é4nh bia trén Cloudinary
Chudi dinh danh URL
slug String Not Null
(VD: bat-no-len)
createdAt DateTime Not Null Ngay tao album.

Hinh 2.6.2.8 Bang dir li¢u Album
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Genre
Tén cot Kiéu dir liéu Rang bugc Mo ta
_id ObjectID PK, Not Null M3 dinh danh thé loai
name String Not Null Tén thé loai nhac
_ Chudi dinh danh khong dau cho
slug String Not Null
URL

Hinh 2.6.2.9 Bang dir li€u Genre

SVTH: Phan Qudc Hung GVHD: ThS. B4 Thi Tuyét Hoa
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CHUONG III: XAY DUNG VA TRIEN KHAI HE THONG

3.1. Mi trwong phat trién va cong cu sir dung

3.1.1.

3.1.2.

Moi trwong phdn cung va phdn mém

Hé diéu hanh: Sir dung Microsoft Windows 11 lam méi truong phat trién
chinh.
Ngbn ngit 14p trinh: TypeScript cho phan Frontend, JavaScript ES6+ cho
Backend va Python 3.10 cho dich vu Al
Cong cu 1ap trinh (IDE): Visual Studio Code tich hop céc tién ich nhu
ESLint, Prettier va GitLens nham hd tro soan thao va dam bao chét luong ma
ngudn.
H¢ quan tri co sé dir licu: MongoDB Atlas duoc sur dung lam co so dir liéu
cloud.
Luu trit tép da phuong tién: Cloudinary dugc dung dé quan 1y, t6i uu va phan
phdi tép 4m thanh va hinh anh.

Cong nghé va Thw vién
Frontend: React.js (Vite), Zustand (Quan ly trang thai), TailwindCSS (Giao
dién), Lucide React (Icon).
Backend: Node.js, Express.js, Mongoose ODM.
Al Service: FastAPI (Python), Scikit-Surprise (Machine Learning), Pandas
(Xt ly dir liu).
Xtr Iy Media: FFmpeg (Chuyén doi video/audio).

3.2. Xay dung hé thong

3.2.1.

Backend

Hé thdng ap dung mé hinh MVC (Model-View-Controller). Pugc t chirc theo cac

module chirc nang:

Models: Str dung mongoose dé dinh nghia Schema cho MongoDB, dam bao
tinh chét ché cua dir 1iéu thong qua cac rang budc

Controllers: Chura logic xtr 1i nghiép vu, tiép nhan yéu cau tir API va diéu
phéi dir liéu.

Middlewares: Xir 1y céc tac vu trung gian nhu kiém tra Token JWT, phan
quyén Admin va bt 15i hé thong.

Hé théng c6 co ché x4c thuc va phan quyén: St dung thu vién berypt dé ma hoa mat

khau 10 16p truc khi lwu. Trién khai JWT kép v6i AccessToken ngin han va

RefressToken dai han.

SVTH: Phan Qudc Hiing GVHD: ThS. P6 Thi Tuyét Hoa 36



Xay dung website nghe nhac SoundWave

Tich hop Multer-storage-cloudinary dé truyén ludng dit liéu tép tin tryc tiép 1én dam
may. Hé thong str dung ciu triic try-catch-finally véi chtic nang 1a néu luu thong tin va
MongoDB thit bai thi mét tin hiéu x6a (cloudinary.uploader.destroy) s& duoc gui di
ngay lap tirc dua trén public_id dé don dep bd nhé Cloud, tranh du thira dit liéu.

Trién khai mét tién trinh con (Child Process) dé chay FFmpeg. H¢ théng thuc hién
boc tach ludng Audio tir file Video cua ngudi dung va chuyén mé vé dinh dang MP3
trude khi luu triv.

3.2.2. Frontend

Quan 1y trang thai toan cuc vd&i hai store chinh la PlayerStore va AuthStore.
PlayerStore thi quan 1y toan bd logic trinh phat bai hat dang phat, hang cho (queue), chi
muc (index), am lugng, trang thai x4o bai (shuffle), 1dp lai (repeat). Con AuthStore thi
quan ly thong tin dinh danh va Token.

Module Trinh phat nhac c¢é cac tic vu phat/tam dirng, chuyén bai, tua, x40 bai va diéu
chinh am luong, c6 ba ché do lap 1a Tat, Lip lai danh sach va Lap lai mot bai. Dé tranh
luot nghe 40, hé théng trién khai bo dém thoi gian thuc actualSecondsRef dé khi bai hat
dugc nghe lién tuc tir 15 gidy tré 1€én mai tinh 1a 1 luot nghe (plays).

Hang cho danh sach phat 1a mot Sidetab hién thi danh sach 10 bai hat sap dugc phat
va danh sach cac bai hat da nghe.

Str dung giao dién bang hd tro phan trang, chinh sira bai hat hodc x6a, dé dang quan
1y thu vién nhac.

Str dung React Portal dé tao Modal chinh stra thong tin ndm trén cing moi 16p giao
dién.

3.2.3. Cdu hinh Al

Hé théng goi ¥ bai hat (Recommendation System) duoc xay dung dua trén phuong
phdp Loc cong tac (Collaborative Filtering) véi thuat toan SVD (Singular Value
Decomposition).

Dir liéu dugc trich xuat tir MongoDB dudi dang ma trén twong tac (Utility Matrix)
va chuyén d6i sang dinh dang CSV véi 3 c¢ot chinh 1a: user id, song_id va rating.

Str dung thu vién Scikit-Surprise ctia Python dé dung mot ma tran 16n, trong d6 hang

1a Nguoi dung, cot 1a Bai hat. Cac 6 giao nhau chira diém s (5 hodc dé tréng).
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Thuat toan SVD phan tach ma tran thua thét ( nhidu 6 trong) thanh 3 ma tran nho hon
dé tim ra cac “Yéu té an” (Latent Factors). Nén toan bo két qua huan luyén vao tép
music_model.pkl.

Khi ngudi dung truy cap Trang chu, quy trinh du dodn duoc kich hoat qua FastAPI,
hé thong 1ay danh sach tit ca cac bai hat hién ¢ va loai bo cac bai hat nguoi dung da
thich (Filtering) giup ngudi dung khong nghe lai nhirng bai hat d3 biét.

Véi mdi bai hat chua biét, thuc hién phép nhan Vector Nguoi ding vdi Vector bai
hat d6. Két qua 1a mot diém sb du béo (Predicted Rating) tir 1.0 dén 5.0. Va hé thong

loc léy 20 bai ¢6 diém cao nhét, sau d6 chon ngﬁu nhién khoang 10 bai dé hién thj trén

giao dién.
3.3. Két qua DEMO
3.3.1 Piing ky
N

Tao tai khoan SoundWave

Ten L

Tén déng nhap e

3P
5

Mat khdu

Tao tai khodn
Da c6 tai kho.

tai khoan? Dang nhap

Hinh 3.3.1 Man hinh dang ky
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3.3.2 Dang nhap

SRR

AEEimiL\a“a
— -.. al= —
- w

Chao mirng quay lai

Dang nhap vao tai khoan SoundWave ctia ban
Tén dang nhap

soundwave

Mat khau

Dang nhap

Chufa c6 tai khoan? Pang ky

Hinh 3.3.2 Man hinh dang nhéap

3.3.3 Trang chu

L 4

Dancing In The Dark

Ngdy Xusn Long Phung Sum Vay

g 2« @ » = P o—e -

Rai DI €6 L& Tot Hon Mot ool i Diing Lam Trsi Tim Anh Dau

Hinh 3.3.3 Man hinh trang chu

SVTH: Phan Qudc Hung GVHD: ThS. B4 Thi Tuyét Hoa
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3.3.4 Tim kiém

i Anh B3 Quen V6i €8 Bon 2 o "og B @ —e i

Hinh 3.3.4 Man hinh tim kiém

3.3.5 Playlist
@ soundwave : Q

Playlist ciia ban

+
s Tao danh sich m
et v xubn
ocade; osadepth #» U o LI ] B ) —e =

Hinh 3.3.5 Man hinh Playlist

SVTH: Phan Qudc Hung GVHD: ThS. B4 Thi Tuyét Hoa
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3.3.6 Da tdi lén

O Thu vién riéng T e adle
Chi mink ban c6 quyin truy cip céc ban ghi nay

VIDEO CUA BAN
Duyit File Video

Hinh 3.3.6 Man hinh D43 tai 1én

3.3.7 Bai hat da thich

L e
: B e
[l e e
o [ ronroncta
5 51‘,_ BiDETraVE 2
¢ [ e

B R———

A % o oo = .

Hinh 3.3.7 Man hinh Bai hat da thich
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3.3.8 Danh sach phat va lich sw nghe

Q Danh sach phat

[

Tiép theo Gan day

DANG PHAT

TIEP THEO

El
§
”
P

\

< ¢ ¢ ¢

Anh D3 Khéng Biét Cach Yéu E...

Quang Pang Tran

Ngay Xuan Long Phung Sum ...
Bich Phuong

Yéu Em R4t Nhiéu
Hoang Ton

Tién Hay Lui
Bui C6ng Nam, Soobin Hoang Son

Mot Nam Mdi Binh An
Son Tung M-TP

C6 Doi Diéu
Shiki

In Love
Low G, JustaTee

Mot Dai

14 Casper, Bon Nghiém , buitruongli...

DE& Anh Ludng Thién
Linh Huong Luz

[

[
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Hinh 3.3.8 Muc danh sach phat va lich sir nghe
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3.3.9 Loi bai hat

Canh én noi noi

XUAN q
pINF DAU Khap phé ngusi ngusi di héi

5"'

l6c

Ngay Xuanlong  Pep xinh dit troi
Phung Sum Vay
Bich Phuong Mau 4o trang tung bay cung

muon ngan hoa

Trong tiéng trong xuan

Long Phung vé day sum vay

Phit lar tai & khin nati nhAa

Hinh 3.3.9 Man hinh hién thi Loi bai hat

3.3.10 Tai nhac lén
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& Nouss di &3 Anh bia tic pham ) Théng tin chi tist

13 File m thanh

Kéo tha file nhac

vio diy hodc nhin
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Hinh 3.3.10 Man hinh tai nhac Ién cho Admin
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3.3.11 Thu vién qudn tri

v ¥

. SoundWave Admin Dashboard o
Admin

Thu vién Quan tri
= e Quin I ndi dung Sm nhac trén tadn hé thng A baihar
2, Ngusi ding
2 nehea Ism 8 Dancing In The Dark SOOBIN

2 ﬁ Bai Chian Di Ricky Star

ib e 10 M&t 1 Con Khéng L& Gia Bdo

b (ffa Anh8aQuen Vai Cooan —

sp a& Xin Dirng Ling Im SOOBIN

6k E Ning Dusi Chin Miy

b t.; Mashup Anh Vui x Dja Nguc Tran Gian Pham Ky

b ° Bia Ngye Trin Gian Pham Ky

T Pham k5

b M) st quin e hanh Thai sooan ]
s Dancing In The Dark Ao o ooz B @ —e =

—_—

Hinh 3.3.11 Man hinh thu vién quan tri bai hat

3.3.12 Qudn ly ngwoi dung
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Hinh 3.3.12 Man hinh quén 1y ngudi dung
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3.3.13 Qudn ly Nghé si
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Hinh 3.3.13 Man hinh quén 1y ngh¢ si
3.3.14 Quan ly Album

. SoundWave | Bing dféu khign Administrator o
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© Album Management 2 Al T

Hinh 3.3.14 Man hinh quén ly album
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3.3.15 Qudn Iy Thong ké

« ¢ 0 Iy = - .
SoundWave | Bang diéu khién Adieistrstas
uuuuuuuuuu o

4 ~ e
Tong quan hé thong
08 Téng qu D liéu phén tich chi tiét nén ting SoundWave
& Nguai ding
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@ Cau hinh Al dd 39 2 5 @ 228 é? e
B Thu vién nhac
@Il Nghé st Ll $& hwgng bai hat theo thé logi
® Album dia nhac E
Mae User Uplaad [ Hig-hop/Rap Ballad Pop Ta

Hinh 3.3.15 Man hinh théng ké

3.4. Panh gia két qua

Hé théng da hoan thién cac churc nang 6t 161 theo ding muyc tiéu dat ra ban dau, bao
gém quan ly nguoi dung, phat nhac truc tuyén, tuong tac vdi playlist va hién thi noi
dung theo danh myc. Viéc ap dung mo hinh Client — Server giup tach biét ro rang gitra
giao dién nguodi dung va xur 1y dir liéu, tao diéu kién thuan loi cho viéc m& rong vé sau.
Cong nghé dugc lua chon phu hop véi xu hudng hién tai, ddm bao tdc do phat trién
nhanh, dé bao tri va kha ning tich hop véi cac dich vu luu trit ddm may. Dudi day 1a
nhimng danh gia chi tiét:
e Hiéu qua su dung

Hé thong van hanh 6n dinh trong qua trinh thir nghiém véi s6 luong nguoi ding mo
phong nhé va trung binh. Céc thao tac nhu dang nhap, tai danh sach nhac, phat/chuyén
bai dién ra nhanh chong va it xay ra 16i. Viéc sit dung Cloudinary/mét dich vu luu trit
dam may gitip giam tai cho may chil backend, toi wru bang thong va nang cao hiéu ning
truy cap ndi dung da phuong tién. Kién trac API RESTful cho phép frontend va backend
giao tiép hiéu qua, dong thoi hd trg dé dang mo rong thém tinh niang méi trong twong
lai nhu binh luén, chia sé hoac livestream audio.

e Trai nghi¢m nguoi dung
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Giao dién nguoi dung duoc thiét ké don gian, dé tiép can véi cac nhom dbi tuong
phd thong. BS cuc céc trang rd rang, ngudi dung cd thé nhanh chong tim kiém bai hat,
tao playlist hodc quan 1y tai khoan ma khong mat nhiéu thao tac. Tinh ning phat nhac
hoat dong tron tru, khong bi gian doan khi chuyén trang, mang dén trai nghiém nghe
nhac lién mach. H¢ théng hd tro tuong tac than thi¢n, phan hoi truc quan khi nguoi
dung click, chon bai hat hodc thao tdc vdi danh sach phat. Nhin chung, mic do hai
10ng ctia ngudi ding thir nghiém cao véi nhan xét tich cuc vé tée do xur 1y va kha niang

st dung dé dang.
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CHUONG IV: KET LUAN VA HUONG PHAT TRIEN

Dy an SoundWave da hoan thanh myc tiéu xay dung mdt nén tang nghe nhac truc
tuyén hién dai, muot ma va tdi wu trai nghi¢ém nguoi dung. Viée két hop strc manh cua
hé sinh thai JavaScript d3 mang lai nhitng két qua cu thé, khong chi dap tng cac yéu cau
ban dau ma con mé ra nhidu co hoi phat trién ing dung trong twong lai.

4.1. Nhirng két qua dat dwoc
4.1.1. Vé mat Iy thuyét

Trong qué trinh thyuc hién dé tai, em da tich lily dugc nhiéu kién thirc nén tang va
chuyén sau lién quan dén linh vuc phat trién ung dung web. Cu thé, nguoi thuc hién da
nam ving kién thirc vé mo hinh hoat dong ciia hé thong web, bao gdm cau tric Client—
Server, co ché giao tiép giita frontend va backend thong qua API, ciing nhu vai trd cia
co so dit liéu trong luu trit va quan Iy thong tin. Ngoai ra, dé tai gitip cung cb hiéu biét
vé cac khai niém quan trong trong 1ap trinh nhu bat dong bo, xir Iy yéu cau bat tuyén
tinh, quan 1y trang thai rng dung va bao mat tai nguyén trén web.

Bén canh do6, viéc nghién ctru cac cong nghé nhu React]S, NodelS, Express va
MongoDB gitip mé rong kién thirc vé 1ap trinh hudng thanh phan, thiét ké RESTful API,
cau trac dir liéu NoSQL va cac phuong phap t6 chirc dy an phadn mém hién dai. Ngudi
thue hién ciing tiép can duoc nguyén 1y t6i vu hoa trai nghiém ngudi dung, phén tich
yéu cau, thiét ké chirc nang va danh gia hiéu nang hé thong.

Nhin chung, vé mit Iy thuyét, dé tai dd mang lai nén tang kién thirc ving chic vé phat
trién Gmg dung web full-stack, dong thoi tao co sd dé tiép tuc nghién ciru, nang cap hé
thong va ung dung cic cong nghé mdi trong tuwong lai.

4.1.2. Vé mat teng dung

Vé mit ung dung, dé tai da xay dung dugc hé théng web nghe nhac hoat dong theo
dung yéu cau dit ra ban dau. Ung dung cho phép ngudi ding ding ky va dang nhap tai
khoan, tim kiém va nghe nhac truc tuyén, quan 1y playlist c4 nhén, ciing nhu xem thong
tin bai hat va nghé si. Cac chirc nang chinh da duoc tich hop day du, tir giao dién frontend

dén xtr 1y dit liéu phia backend, gitip hé thong van hanh 6n dinh va dé st dung.
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Hé thong cling 4p dung thanh cong cac cong nghé hién dai nhu ReactJS & phia giao
dién, ExpressJS va NodeJS cho xir 1y nghiép vu, ciing v6i MongoDB dé luu trit dit lidu.
Viéc trién khai chirc ning tai va quan 1y tép nhac théng qua dich vu luu trit cloud nhu
Cloudinary gitip t6i wu tai nguyén may chu va cai thién kha ning mé rong hé thong.
Ngoai ra, tng dung con trién khai RESTful API, gitip frontend va backend giao tiép 1&
rang, thudn tién cho viéc phat trién, bao tri va ning cp sau nay.

Thé hién tinh c4 nhan hoa khi mdi tai khoan ngudi ding s& nhin thdy mét danh sach
g0o1 ¥ khac nhau hoan toan dua trén gu am nhac riéng.

Nhu vay, dé tai khong chi dimg lai & mire Iy thuyét ma da dugc ing dung vao thuc
té thong qua mot hé thong hoan chinh, ¢ kha nang trién khai va st dung trong moi

truong that.

4.2. Han ché
Mic du hé thdng d3 dap Gng duge cac yéu cau co ban, nhung van con ton tai mot s6 han
ché:

Xt 1y streaming con don gian: H¢ théng phat nhac dua trén URL truc tiép, chua hd
trg toi uu nhu adaptive streaming hay kiém soat bitrate theo toc do mang.

Bao mat con & mic co ban: Céc co ché nhu JWT va ma hoa mat khau da c6 nhung
hé théng chua ap dung céc bién phap nang cao nhu rate limiting, x4c thyc hai budc
(2FA) hay phat hién xam nhéap.

Kha ning mé rong con han ché: Khi hé thong c6 nhiéu nguoi dung truy cép cung luc,

toc d6 tai dir liéu co thé giam do chua t61 vu hi€u nang va cache.

4.3. Hwémg phat trién
Dé du 4n tiép tuc phat trién va dap ung nhu ciu ngdy cang cao cua ngudi dung, co

mot sO hudng phat trién can xem xét:

To61 vu hiéu nang: Cai thién toc do truy xuat dir li€u am thanh va tai trang bang cach
to1 vu co so dir liéu, caching va cau hinh server.

M¢ rong chire ndng: Bo sung céc tinh nang nhu goi y bai hat theo s¢ thich va chia sé

ndi dung.
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Mo hinh thuong mai hoéa: Sau khi thir nghiém thanh céng, hé théng c6 thé trién khai
mo hinh tai khoan cao cip (premium), cho phép nguoi ding tra phi dé thém céc chirc

nang khac

Phat trién cong dong: Tich hop cac tinh ning mang x4 hoi nhu tao nhom nghe nhac,

livestream...
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